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~..Is BUTT-WELDING

IS FLOWILINE.



BUTT-WELDING PROVIDES

A butt welding assembly uses less material — a welded joint doesn't
require extra wall for threading, or extra material for flanging.

o

HEAVIER PIPE NEEDED

® DESIGN

Welded construction permits the greatest freedom in designing a lay-
out. The system uses less space; it is more compact; has greater
strength. Can be installed close to wall, ceiling or floor.

L LI HOLLAEE ) IIBENI

o WEIGHT

A welded elbow connection weighs approximately one-
fourth as much as a flanged connection—an extremely
/,I important consideration when multiplied by the number

of connections in a piping system. The excess weight
/i | serves no useful purpose and places additional strain
on the piping system.




ADVANTAGES IN...

o MAINTENANCE AND PLANT SAFETY

Permanently welded — significant to savings in maintenance and
repair costs. No problems with threading, caulking, gasket replace-
ment, and bolt tightening. Eliminates leaks poientially destructive to
equipment and hazardous to plant personnel. P-oven dependability of
forged material for all components.

o INSULATION

Piping joints can be insulated as easily as the pipe and fittings. There
are no protrusions to complicate work. Finishec system is streamlined
and economical. Leakproof—insulation lasts lenger.

e CLEAN...SMOOTH...FULL FL.OW

A cleaner system with optimum flow characteristics. No pockets or
sharp corners to cause greater frictional resistance, pressure loss,
turbulence, erosion, and product accumulation.

EXCESSIVE TURBULENCE
ACCELERATED EROSION
AND CORROSION

TWICE AS MUCH
" FRICTIONAL
RESISTANCE



FLOWLINE. FITTINGS are

SINGLE PURPOSE

Concentrated professional effort continually creating more and
better products through advancements in methods, equipment
and availability.

PROVEN IN SERVICE

These FLowLINE fittings were produced the year Lindbergh flew
the Atlantic. Since then, many millions of Fzawesnvefittings have
proven themselves in service throughout the world.

THE MOST EXPERIENCED HANDS
IN THE BUSINESS

FrLowt/NEhas had continuous experience in the application of
corrosion resistant alloys to piping problems, beginning with the
use of stainless steels for this purpose in 1927.



a SPECIALTY...NOT a SIDELINE

(That's Why They Are First)

DEPENDABILITY

It's virtually impossible fora Feawesne: fitting to fail final inspec-
tion. Starting with raw material analysit, every fitting is subjected
to scientifically controlled and recorded manufacturing steps,
proud craftsmen, the uniform performence of modern equipment,
and intermediate inspections at every stage of production. It must
meet the highest standards at each checkpoint to continue on to
completion.

EQUIPMENT

Our specialization allows us to custom-design modern equipment
to our single purpose, avoiding a possible compromise on machine
performance and product quality!

METHODS

There is one best way to produce corros on-resistant welding fittings.
You can't kill two birds with one stone.

Our methods are designed to produce corrosion-resistant welding
fittings—nothing else.




Assuring plus values in corrosion-resistant . .

4 PERMANENT IDENTIFICATION

Every Feawesnve fitting is marked by electrochemical etching using
chloride-free electrolyte. Marking, in accordance with MSS SP.-25,
shows:

 HEAT NUMBER

* PIPE SIZE AND SCHEDULE
 TRADEMARK

* WALL THICKNESS

* TYPE OF MATERIAL




. FLOWLINE, welding fittings

4 RADIOGRAPHY

Large size fittings fabricated by welding are exposed
to X-rays. Photographic film record i examined to de-
termine quality of weld, particularly sub-surface.

FLOWLINE

Testing Techniques
For Special Orders

o ACCELERATED CORROSION TESTS
 BURST TESTINI

o CHARPY IMPACT

o DUCTILITY

o DYE PENETRAMNT

o FATIGUE

 HARDNESS
 HYDROSTATIC

o MACRO ETCH

o MAGNETIC PEFMEABILITY
o METALLOGRAPHY
 RADIOGRAPHIC X-RAY

T s : LF['%TG&EJBT | o STRESS ANALYSIS
R AR o STRESS RUPTIIRE
' o TENSILE
o ULTRA-SONIC INSPECTION
o X-RAY

4 DYE PENETRANT EXAMINATION

Involves spraying fittings with rad colored penetrating
solution which is cleaned off afer it has dried. White
developer is then sprayed over “he fittings. Red stains
appear on the white developer if the dye has been retained
by surface defects.




Assuring plus values efc.

HUEY TEST p

The Huey lest involves boiling «pecimens for five 48-hour periods
in 65% nilric acid solution, ten evaluating them to delermine
corrosion resistance (ASTM A 262 Practice C).

'w OXALIC ACID ETCH TEST

A sample of stainless steel, 1 centimeter square, is prepared by metallurgical
procedure, electralytically efched in 10% aqueous oxalic acid solution for 90
seconds, then examined under microscope and compared with photographic
standards. This is a quick-screen lest used for Ihe same indication of the Huey

test —as an allernate — or to determine whether Huey test should be
conducted (ASTM A 262 Practice A).

a
ULTRASONIC INSPECTION

ASME and special orders raqu re non-destructive testing often
on both received materials and finished product. High
frequency sound waves are tranmitted Ihrough the piece under
test and monitored on the Reflectoscope to detect even minule
flaws in the materials.




'S
ROCKWELL HARDNESS TESTING

An automatic method of measuring the resistance to inden-
tation. From hardness data, estimates of machineability and
fabricating characteristics can be obtained.
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A
TENSILE TEST

Evaluation of materials prior to formir g assures performance of
finished fittings for piping systems in their normal applications.

4 CHARPY IMPACT TEST

This test is particularly useful in obtaining data on the
mechanical behavior of certain type: of metals, under
conditions favorable to brittle failure (such as low tem-

perature applications) for which tension tests are not
significant.

y
STRAUSS TEST

This test involves boiling a specim:n in an acidified copper sulfate
solution for a period of 48 to 72 1ours. The specimen is then bent
and examined for freedom from intergranul ir attack or disintegration (ASTM A 262

Praclice E).



FLOWLINE. . .

Professionally-trained service specialists — ex-
perienced in FLOWLINE'S action-oriented system —
giving individualized attention to your requirements.
Plus — unequalled backup stocks, modern handling
facilities and protective packaging combine to provide
unmatched performance.

12



. . means SERVIGE

Froweive's 30,000 square foot high rise storage
warehouse facility, located at the New Castle, Pa. complex.
Completed in 1971 to house the largest corrosion resistant
~ welding fitting inventory in the world.

13
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and its plus values

n “FULL WALL THICKNESS THROUGHOUT”

Frawene's exclusive patented process assures full wall thickness. Remember
- .. a piping system is no stror ger than its weakest point. All Fzoweswe elbows o
are designed to operate at the maximum allowable pressure-temperature =
ratings, g

&

‘\~L—_,- -

“COLI) FORMED" B “MS$S SP-25 IDENTIFICATION"

Puts the fitting in the optimum metallurgical condition
for corros on resistance. Electrochemical etched . . . uniform and permanent—complete Fzoweme
identification is assured . . . even years after a fitting is in service!

; A “STAINLESS AND INCO
R e B ALLOYS FULLY ANNEALED”

dust-free, Irease-free and dry!



B “PRECISION ENGINEERED
CONSTRUCTION”

Seamless or with one longitudinal weld through 14" size. Size 16” and
larger are produced with two longitudinal welds”

*100% Inert gas shielded welding process performed by qualified
welders to Section IX of the ASME Boiler & Pressure Vessel Code.

E “FULL L.D. AT ALL CROSS SECTIONS”

Patented die-forming assures full I.D. and true circularity at all cross
sections . . . allows calculated flow . . . true alignment when cut to
odd angles.

m “CONCENTRICITY OF ENDS”

E “MACHINE -TOOL-CUT BEVELS”
1" THROUGH 24"

ﬁn

That rzowesnveextra care which means precise squaring, accurate bevel
angle and uniform land thickness . . . pays oft in easier alignment and
uniform, sound welds.

B “SQUARED ENDS"
“PRECISE DIMENSICNS”

Closest possible to nominal . . . not just within tolerances . . . that’s
what engineers and fabricators say they need. Multiple variations within
tolerances can pyramid throughout the piping system. With Feoweive
fittings, you’ll never have to tut-and-piece—make all those extra welds
to compensate for deviations!

m “SMOOTH INTERIOF. SURFACES”

Eliminates time-consuming and costly pipe clamping to achieve align-
ment. With Fzawesnve,you get fast, accurate fit-up. You can't buy truer
concentricity!

he IWILINE ELBOW costs no more than an or

Assure optimum free flow with interior walls free of die marks, ridges
an.dlwgves ... possibility of corrosion, erosion and product accumulation
minimized!




FLOWLINE,
90° ELBOWS

LONG RADIUS

STAINLESS STEELS

TYPES 304, 304L, 304H,
316, 316L, 316H

NICKEL ALLOYS
ALLOY 400, ALLOY 200

ALUMINUM ALLOYS
TYPES 3003-F, 6061-T6

o STAINLESS STEELS

REGULAR PRODUSTION B o STAINLESS STEELS : S.T?L%ESASLLSBTYESHS R dﬂ?ﬂuﬂﬁ p
PART L5 PART L1 PART L4
Festervaght Cps S 175,
NOM. | OUTSIDE | CENTER Wall Wall Wall

SZE | 0ah || owee | T || e | T | el ona | Tl | e
| 840 | 1% 710 | .065 12| 674 | .083 14 622|109 18
% 1.050 | 1" 920 | 065 13 884 | .083 15 824 | 113 19
1 1.315 | 1% 1.185 | .065 19 | 1.097 | .109 30| 1.049| .133 35
1| 1.660 | 17% 1.530 | .065 31| 1.442 | 109 50 | 1.380 .140 56
1% 1.900 | 2% 1.770 | .065 38| 1.682 | .109 69 | 1.610| .145 .88
2 2.375 | 3 2.245 | 065 b4 | 2157 | 109 113 | 2.067 | .154 1.56
2%| 2.875 | 3% 2.709 | .083 1.50 | 2.635 | .120 1.88 | 2.46%9 | .203 3.00
3 3.500 | 4% 3.334 | .083 2.00 | 3.260 | .120 2.69 | 3.068| .216 4.81
3%| 4.000 | 5 3.834 | .083 262 | 3760 | .120 3.75| 3.548| .226 6.25
4 4.500 | 6 4.334 | 083 3.31 | 4.260 | .120 475 | 4.026| .237 9.19
5 5563 | 71 5345 | 109 | 6.50 | 5.295 | .134 8.00 | 5.047 | .258 15.13
6 6.625 | 9 6.407 | .109 10.00 | 6.357 | .134 12.00 | 6.065| .280 24.00
8 8.625 | 12 8.407 | .109 17.30 | 8.329 | .148 23.50 | 7.981| .322 47.50
10 | 10.750 | 15 10.482 | .134 32.00 | 10.420 | .165 43.00 | 10.020 | .365 85.00
12 | 12750 | 18 12.438 | .156 51.00 | 12.390 | .180 60.00 | 12.000| .375 | 131.00
14 | 14.000 | 21 13.688 | .156 68.00 | 13.624 | .188 80.00 | 13.250 | .375 | 155.00
16 | 16.000 | 24 15.670 | .165 100.00 | 15.624 | .188 | 105.00 | 15.250 | .375 | 202.00
[ 18 | 18.000 | 27 17.670 | 165 125.00 | 17.624 | .188 | 132.00 | 17.250 | .375 | 269.00
20 | 20.000 | 30 19.624 | .188 165.00 | 19.564 | 218 | 220.00 | 19.250 .375 | 330.00
24 | 24.000 | 36 23.564 | 218 280.00 | 23.500 | .250 | 310.00 | 23.250 | .375 | 464.00

Other analysis and metals can be furnished where quantity justifies production. Weights shown are for Stainless Steel. Approximate Nickel and Nickel alloy
See pages 62, 110 and 111. weights are obtained by multiplying by 1.12. Approximate Aluminum weights are

The "H" grades are generilly not available in Schedules 5S. The "L grades are obtained by multiplying by .33.
normally not available in Scliedules 160 and XX Strong.

16 (continued on next page)



BUTT WELDING FITTINGS

SCHEDULES
55, 10S, 40S, 80S, 160, XX Strong Wall

MADE IN ACCORDANCE
WITH ASME & MSS STANDARDS

» STAINLESS STEELS

REGULAR PRODUCTION »> « [NCO ALLOYS
o ALUMINUM ALLOYS

PART L-8 PART L-16 PART L-XX
Eﬁff':‘;ﬂ‘;&f,_“,?_@_ SCHEDULE 160 XX STRONG WALL
':’?I:‘I!E D?Rluslil'lpéR Tc(]lE NFEECRE Inside Th?l\:fkarllless Approx. Wt. Inside Th}:::rless Approx. Wt. Inside Th?:l:rllless Approx. Wt.
SIZE (0.D) (h) Diameter M in Pounds % Diameter [©) in Pounds 1 Diametor (T in Pounds
v | 840 | 1% 546 | .147 23 | 464 | .188 29 | 252| .294 46
3% | 1.050 1 11 742 | 154 .25 612 219 35| .434| 308 .50
1 1315 | 1% 957 | 179 48 | 815 | .250 67 | 597 | .358 96
1 | 1660 | 1% | 1.278 | 91 88 | 1.160 | .250 115 | .896 | .382 1.76
1% | 1.900 | 2% 1.500 | .200 113 | 1.338 | .28 1.5 | 1.100 | .400 2.26
2 2375 | 3 1939 | .218 200 | 1.689 | .343 304 | 1.503 | .436 | 4.00]
2%, | 2.875 | 3% | 2323 | .276 400 | 2125 | 375 544 | 1771 | .552 8.00
3 3.500 | 4% | 2.900 | .300 6.56 | 2.624 | .438 9.58 | 2.300 | .600 | 13.12
31 | 4.000 | 5V | 3.364 | 318 880 | — — — | 2728 636 | 17.60
4 4500 | 6 3.826 | .337 13.63 | 3438 | 531 | 2153 | 3152 | 674 | 27.26
5 5563 | 7% | 4813 | .375 2113 | 4313 | 625 | 3520 | 4063 | 750 | 42.26
6 6625 | 9 | 5761 | .432 3600 | 5.187 | 719 | 5976 | 4.897 | .864 | 72.00]
8 8.625 | 12 7.625 | .500 73.00 | 6.813 | .906 | 132.00 | 6.875| .875 |127.00
10 | 10750 | 15 9750 | .500 | 114.00 | 8.500 | 1.125 | 256.00 | — | — — |
12 | 12750 |18 11750 | 500 | 175.00 |10.126 | 1.312 | 458.00 | — | — _
14 | 14.000 | 21 13.000 | .500 | 206.00 |11.188 | 1.406 _ — T = _
16 | 16.000 | 24 15.000 | 500 | 269.00 |12.812 | 1.594 | — | — | — _
18 | 18.000 | 27 17.000 | .500 | 350.00 | 14.438 | 1.781 _ — | — _
20 | 20.000 | 30 | 19.000 | .500 | 439.00 |16.062 | 1.969 | — — I — _
24 | 24.000 | 36 23.000 | .500 | 617.00 |19.312 | 2.344 = — | = =]

All dimensions are in inches. See metric conversion charts on pages 112 through (1) “A” dimension of 1%" may be furnished al manufacturer s option

123, and dimensional tolerances on pages 60 and 61.

Ends are accurately machine tool cut and finished as shown on page 61.

Made in accordance with ASME B16.9 and MSS SP-43 where applicable. 17
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DUCING ELBOWS

LONG RADIUS
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BUTT WELDING FITTINGS

STAINLESS STEELS: TYPES 304, 304L, 304H,
316, 316L, 316H
®

-

NICKEL ALLOYS: ALLOY 400, ALLOY 200
°

ALUMINUM ALLOYS: TYPES 3003-F, 6061-Té

o STAINLESS STEELS * STAINLESS STEELS
REGULAR PRODUCTION ’ o STAINLESS STEELS « INCO ALLOYS e INCO ALLOYS e« ALUMINUM ALLOYS
PART RL-5 PART RL-1 PART RL-4 PART RL-8
SCHEDULE 58 SCHEDULE 10S SCHEDULE 408 SCHEDULE 808
Featherweight Light I.P.S. Standard 1.P.S. Extra Heavy LP.S.
Outside Inside Wall Inside Wall Inside Wall Inside Wall
Diam. (0.D.) Certer [Diam.(1.D.) | Thick (T) Diam. (1.D.) |Thick. (T) Diam. (1.D.) | Thick. (T) Diam. (1.D.) |[Thick. (T)
Large ta Large Large Approx. Large Large Approx. Large Large Approx. Large Large Approx.
NOM. End—LE Fase End—LE End—LE Wt. in End—LE End—LE Wt. in End—LE | End—LE Wt. in End—LE End—LE Wt. in
PIPE Small [(B] Small Small Poundsi small Small | Poundsi sSmall small Poundsi Small Small Poundsi
SIZE End—SE End—SE End—SE End—SE End—SE End—SE | End—SE End—SE End—SE
LE 2.375 . LE 2,245 |LE .065 LE 2.157 |LE.109 LE 2.067 | LE .154 LE 1.939 |LE .218
2 x 1 e yas | 3 Be 1185 [sE.085 | 57 |se 1.097 [se.109 | 101 [se 1049 |se 33 | 140 | sg 957 |seaze | 1.85

LE 2375 LE 2.245 |LE .065 LE 2.157 |LE.109 LE 2.067 | LE 154 LE 1.939 |LE 218
. .
2 x 1% ge 1660 | 3 sE 1.530 [sE.065 | 61 lse 1.442 s 100 | 1-08 |sg viago|seia0 | 1-90 | s 1278 [se 191 | 1.97

LE 2.375 LE 2.245 [LE.065 LE 2.157 [LE.109 LE 2.067 | LE.154 LE 1.939 |LE .218
i ; |
2 x 120 900 | 3 se 1770 [sE.065 | 02 |se 1.682 [sE.109 | 1-10 |s 1e10|se1a5 | 1:54 | se 1500 |se 200 | 1-98

LE 2875 LE 2709 |LE 083 LE 2.635 |LE.120 LE 2.469 | LE 203 lE 2323 |LE 276
1 1 3
2% x 1% g g0 |3% 56 1530 |SE.065 | 1-34 |sg 1442 [sE109 | 1-64 |sg 1380 |sE1d0 | 2:35 |se 1278 [seaen | 3-34

LE 2.875 LE 2.709 [LE.083 LE 2.635 [LE.120 LE 2.469 | LE .203 LE 2.323 [LE.276
2Vax 1% ise Yoo [3% sE 1770 |se06s | 143 |s 1.682 |ser09 | 175 |se 1610 |se145 | 272 |se 1500 [se 200 | S-57

LE 2875 LE 2709 [LE 083 LE 2.635 | LE.120 LE 2.469 | LE 203 LE 2323 |LE 276
2% x 2 g 2375 3% s 2245 [se.065 | 148 |se 2157 [se.109 | 186 |se 2067 s 154 | 2:90 | se 1939 [se 218 | 380

LE 3.500 LE 3.334 |LE .083 LE 3.260 |LE.120 LE 3.068 | LE .216 LE 2.900 |LE .300
3 x 1% SE 1.900 4% SE 1.770 |SE .065 1.72 SE 1.682 |SE .109 2.32 SE 1.610 | SE.145 4.04 SE 1.500 |SE. 200 5.46

LE 3.500 LE 3.334 |LE .083 LE 3.260 |LE.120 LE 3.068 | LE .216 LE 2.900 |LE .300
1
3 x 2 e 9375 |4%2 kg 209u5 [se 065 | 1484 |se 2157 |se 109 | 248 |se 2067 [sE 154 | 4-32 | s 1939 |se 218 | 383

LE 3.500 LE 3.334 |LE.083 LE 3.260 |LE.120 LE 3.068 | LE.216 LE 2.900 |LE .300
1 1
3 x 2% 5875 [4%2 g 2709 |se.083 | 1-96 |se 2635 [se 120 | 2:64 [sE 2469 |sE 203 | 4-60 | sE 2.323 [se 276 | 6-20

LE 4.000 LE 3.834 |LE.083 LE 3.760 |LE.120 LE 3.548 | LE .226 LE 3.364 |LE .318
1 1
3ax 2 SE 2375 S SE 2.245 |SE .065 2.27 SE 2.157 |SE .109 3.26 SE 2.067 | SE .154 5.37 SE 1.939 |SE.218 7.66

LE 4.000 LE 3.834 |LE .083 LE 3.760 |LE.120 LE 3.548 | LE .226 LE 3.364 |LE.318
1 1 1
3% x 2% e 2875 |5% sk 2709 [se 083 | 2:43 [se 2.635 [se120 | 348 [sg 2469 |sE 203 | 573 | s 2323 [se27e | 818

LE 4.000 LE 3.834 |LE .083 LE 3.760 |[LE.120 LE 3.548 | LE ,226 LE 3.3464 |LE.318
1 1
3%2x 3 g as00 (9% sk 3334 [se.083 | 2-98 |sg 3260 [se 120 | 370 |se 3068 [se.216 | 610 | s 27900 |sE.300 | 8-70

Other analysis and metals can be furnished where quantity justifies production. tWeights shown are for Stainless Steel. Approximate Nickel and Nickel alloy
See pages 62, 110 and 111. weights are obtained by multiplying by 1.12. Approximate Aluminum weights are
Made in accordance with ASME B1¢.9 and MSS SP-43 where applicable. obtained by multiplying by .33.

The “H" grades are generally not available in Schedules 5S. The “L" grades are
normally not available in Schedules 160 and XX Strong.

]8 (continued on next page)



90° REDUCING ELBOWS

A o STAINLESS §
REGULAR PRODUCTION D> [EECENCILIEAN STEELS 0 ALLO o INCO ALLOYS o AL ALLO

PART RL-5 PART RL-1 PART RL-4 PART RL-8
SCHEDULE 5S SCHEDULE 108 SCHEDULE 408 SCHEDULE 80S
Featherweight Light L.P.S. Standard I.P.S. Extra Heavy |.P.S.
Outside Inside Wall Inside Wall Inside wall Inside Wall
Diam. (0.D.) | Center | Diam. (1.D.) | Thick (T) piam. (I.D.) | Thick. (T) piam. (1.D.) | Thick. (T) pim. (1.D.) | Thick. (T)
Large to Large Large Approx. Large Large Approx. Large Large Approx. Large Large Approx.
NOM. end Pie | Face | Emd—LE |End—LE | Wt.in | End—LE | End—LE | Wt.in | End—LE |End—LE | WL in ind—LE | End—LE | Wt.in
PIPE Small (A) Small small | Poundst |  Small small | Pounds |  Small small | Poundst Small small | Pounds}
SIZE End—SE End—SE | End—SE End—SE | End—SE End—SE | End—SE End—SE | End—SE
LE 4.500 LE 4.334 | LE .083 LE 4.260 | LE.120 LE 4.026 | LE 237 LI 3.826 | LE .337

4x 2 SE 2.375 6 SE 2.245 | SE .065 2.66 SE 2.157 |SE .109 3.81 SE 2.067 | SE.154 7.30 Si 1:939 SE:218 10.82

LE 4500 LE 4334 | LE.083 LE 4.260 | LE.120 lE 4026 | LE 237 L 3.826 | LE 337
4x 2V| s o875| © |sE 2709 |sE 083 | 2:86|se 2.635 |sE.120 4.09 |se 2469 sE 203 | 7-83 |sp 2323 |se.27s | 11-62

LE 4.500 LE 4,334 | LE .083 LE 4.260 | LE.120 LE 4.026 | LE .237 Lii 3.826 | LE .337
4x 3 SE 3.500 6 SE 3.334 | SE .083 3.05 SE 3.260 | SE.120 4.37 SE 3.068 | SE .216 8.37 SI: 2.900 | SE .300 12.41

LE 4.500 LE 4.334 | LE .083 LE 4.260 | LE.120 LE 4.026 | LE .237 L: 3.826 | LE 337
4x 3% SE 4.000 6 SE 3.834 |SE .083 3.25 SE 3.760 | SE .120 4.65 SE 3.548 | SE .226 8.90 SI: 3.364 | SE .318 13.20

5x 2V LE 5563 LE 5.345 | LE.109 LE 5.295 | LE.134 LE 5.047 | LE 258 L: 4813 | LE.375
of oa7s | 7% |sE 2709 |sE 083 | 9-25|se 2.635 |se.a20| O-44|se 2469 SE 203 12.09 |s: 2323 [sE.276 | 16:97

LE 5.563 LE 5.345 | LE.109 LE 5.295 | LE.134 LE 5.047 | LE.258 Lz 4813 | LE.375
5x 3 | 3500 | 7% |se 3334 |sc.083 | 563 |se 3260 |se.120| 61 |se 3068 |sE 216 12.98 |52 2900 | st 300 | 18-22

LE 5.563 LE 5.345 | LE.109 LE 5.295 | LE .134 LE 5047 | LE .258 Lz 4813 | LE.375
5x 3% ek 4000 72 |se 3834 |se.083| ©-02|se 3760 |SE.120 7.38 |se 3548 |SE 226 | 13-86 |5z 3364 |sE.318 | 1946

LE 5.563 LE 5345 | LE.109 LE 5.295 | LE.134 LE 5047 | LE.258 LE 4.813 | LE 375
5x 4 | as00| 7 |se 4334 |se 083 640 |se 4260 |sE.120 7.85| g 026 |sE.237 | 1475 |sz 3826 | se 337 | 20.70

LE 6.625 LE 6.407 | LE.109 LE 6.357 | LE.134 LE 6.065 | LE .280 LE 5.761 | LE .432
6x 3 SE 3.500 9 SE 3.334 | SE .083 8.08 SE 3.260 | SE.120 9.68 SE 3.068 |SE .216 19.35 SE 2.900 | SE .300 28.04

LE 6.065 | LE .280 LE 5.761 | LE .432

LE 6.625 LE 6.407 | LE.109 LE 6.357 | LE.134
9 8.67 SE 3.760 | SE.120 10.38 SE 3.548 | SE .226 20.78 SE 3.364 |SE.318 30.10

6x 3% s 4000 SE 3.834 |SE .083

LE 6.625 LE 6.407 | LE.109 LE 6357 | LE.134 LE 6.065 | LE .280 IE 5761 | LE.432
6x 4 | st 4s00| 9 |sE 4334 |sE0s3| 7-20|sE 4260 |SE.120 11.09| g6 4026 |sE 237 | 22.18 |se 3826 |se 337 | 32.15

LE 6.625 LE 6.407 [ LE.109 LE 6.357 | LE.134 LE 6.065 | LE.280 LE 5761 | LE 432
6x 5 |s¢ 5563 9 |si 5345 5109 | 7-85|sE 5295 |sE 134 11.80|s¢ 5047 s 258 | 23-60 |c¢ 413 |sea7s | 3420

LE 8.625 LE 8.407 | LE .109 LE 8.329 | LE .148 LE 7.981 | LE 322 LE 7.625 | LE .500
8x 4 SE 4.500 12 SE 4.334 |SE .083 14.87 SE 4.260 | SE .120 20.24 SE 4.026 | SE .237 40.48 SE 3.826 | SE .337 61.00

LE 8.625 LE 8.407 | LE.109 LE 8.329 | LE.148 LE 7.981 | LE .322 |E 7.625| LE .500
8x 5 SE 5.563 12 SE 5.345 |SE .109 15.89 SE 5.295 | SE.134 21.62 SE 5.047 |SE .258 43.24 CE 4.813 | SE .375 65.80

LE 8.625 LE 8.407 | LE.109 LE 8329 | LE.148 LE 7.981 | LE 322 lE 7.625 | LE .500
8x 6 | sezs| 12 |se 6407 |sE.109 |16-90 |sE 6357 sE.134 23.00 |s¢ 4065 |se 280 | 4600 |ce 5761 [se 432 | 70.00

LE 10.750 LE 10.482 | LE .134 LE 10.420 | LE 165 LE 10.020 | LE .365 £ 9750 | LE 500
10x 5 |sp sse3| 19 |se 5345 |sE.109 |26-84 |sg 5295 | sE.134 36.00 g ‘5047 |sE 258 | 73-00 |56 4813 |sea7s | 97.00

LE 10,750 LE 10.482 | LE 134 LE 10.420 | LE 165 LE 10.020 | LE .365 E 9.750 | LE 500
10x 6 |t asas| 15 |se 6407 [sE 109 |28:67 [se 6357 |se 134|38-34 s 6.065 |sE 280 78.00 |z 5761 |se.432 |103.00

LE 10.750 LE 10.482 | LE .134 LE 10.420 | LE .165 LE 10.020 | LE 365 LE 9.750 | LE .500
10x 8 |t gers| 15 [se 8407 |se 109 [30-50 |se 5329 |sE.148 41.00 ¢ 7081 |sE 222 | 83.00 |5¢ 73425 se.s00 |110.00

LE 12.750 LE 12.438 | LE.156 LE 12.390 | LE .180 LE 12.000 | LE .375 LE 11,750 | LE .500
12x 6 | o seas | 18 |se 6.407 |sE 109 |4270|se 4357 s 134 [49-00 |se 6065 |sE 280 98.00 |5¢ 5761 |sE 432 |139.00

LE 11.750 | LE .500
st 7981 | SE 322 [105.00 |5¢ 77625 |sg 500 [149-00

LE 12.750 LE 12.438 | LE .156 LE 12.390 | LE.180 LE 12.000 | LE .375
12x 8 SE 8.625 18 SE 8.407 |SE.109 45.59 ‘SE 8.329 | SE.148 52.00

LE 12.750 LE 12.438 | LE .156 LE 12.390 | LE 180 LE 12.000 | LE .375 LE 11.750 | LE .500
12 x 10 | se10750 | 18 |SE 10,482 | e .134 |48-50 |sE 10420 | E 165 56.00 |5 107020 | st 365 |112:00 |se 97750 |sE 500 |198-00

Ends are accurately machine tool cut and finished as shown on page 61. All reductions are shown for design reference purposes. FLOWLINE has tooling and
All dimensions are in inches. See metric conversion charts on pages 112 through normally inventories most popular reductions. Other sizes can be produced on special
123, and dimensional tolerances on pages 60 and 61. order
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FLOWLINE.
90° ELBOWS

SHORT RADIUS

STAINLESS STEELS

TYPES 304, 304L, 304H,
316, 316L, 316H

NICKEL ALLOYS
ALLOY 400, ALLOY 200

ALUMINUM ALLOYS
TYPES 3003-F, 6061-T6

o STAINLESS STEELS
REGULAR PRODUCTION B « STAINLESS STEELS ¢ STAINLESS STEELS « INCO ALLOYS

= INCO ALLOYS * ALUMINUM ALLOYS

PART H-5 PART H-1 PART H-4
T Sy S 1
NOM. OUTSIDE CENTER Inside Wall Approx. Inside Wall Approx. Inside Wall Approx.
e | U] | o RS e | | e
1 1.315 1 1.185 .065 A7 1.097 .109 23 1.049 .133 .26
1% 1.660 1;4“ 1.530 .065 31 1.442 109 .38 1.380 .140 .45
1% 1.900 1% 1.770 .065 .43 1.682 .109 49 1.610 .145 .63
2 2.375 2 2.245 .065 .63 2.157 .109 .81 2.067 .154 1.13
2 2.875 2V 2.709 .083 1.25 2.635 120 - 1.36 2.469 .203 2.25
3 3.500 3 3.334 .083 1.75 3.260 120 2.7 3.068 216 1 3.31
3 4.000 3 3.834 .083 2.35 3.760 120 3.05 3.548 .226 : -4.-;1_
4 4.500 4 4.334 .083 3.12 ;25 .120 3.79- 4.026 237 6.88
5 5.563 5 5.345 .109 4.94 5.295 134 6.12 5.047 .258 11.63
6 6.625 6 6.407 .109 475 6.357 134 9.15 6.065 .280 17.50
8 8.625 8 8.407 .109 15.44 8.329 .148 | 1;.63 7.981 .322 37.60
10 10.750 10 10.482 .134 27.40 | 10.420 .165 35.00 | 10.020 .365 7;?:.06_
12 12.750 12 12.438 .156 35.00 | 12.390 .180 I 40.00 | 12.000 375 80.00
14 14.000 14- 13.688 .156 44.00 | 13.624 .188 52.00 | 13.250 375 101.00
16 16.000 16 15.670 165 65.00 | 15.624 .188 68.00 | 15.250 .375 131.00
18 18.000 18 17.670 165 81.00 | 17.624 .188 86.00 | 17.250 375 175.00
20 20.000 | 20 19.624 .188 107.00 | 19.564 .218 143.00 | 19.250 375 215.00
24 24.000 | 24 23.564 .218 182.00 | 23.500 .250 202.00 255)_ i 375 302.00

Other analysis and metals can Le furnished where quantity justifies production. tWeights shown are for Stainless Steel. Approximate Nickel and Nickel alloy
See pages 62, 110 and 111. weights are obtained by multiplying by 1.12. Approximate Aluminum weights are

The “H" grades are generally not available in Schedules 5S. The “L" grades are obtained by multiplying by .33.
normally not available in Schedules 160 and XX Strong.

(continued on next page)
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BUTT WELDING FITTINGS

SCHEDULES
55, 105, 405, 80S, 160, XX Strong Wall

MADE IN ACCORDANCE
WITH ASME & MSS STANDARDS

REGULAR PRODUCTION b

o STAINLESS STEELS

» INCO ALLOYS

o ALUMINUM ALLOYS
PART H-8

PART H-16

PART H-XX

SCHEDULE 80S

Extra Heavy L.P.S. SCHEDULE 160 XX STRONG WALL
NOM. OUTSIDE CENTER Inside Wall Approx. Inside Wall Approx. Insid: Wall Approx.
t | ol | g e | el | Mo | v | e | R | R R | e
1 1.315 1 .957 79 .38 .815 .250 53 5979 .358 76
1% 1.660 1% 1.278 91 63 1.160 .250 .82 895 .382 1.26
12 1.900 1% 1.500 .200 .88 1.338 .281 1.23 1.100 .400 1.76
2 2.375 2 1.939 .218 1.55 1.689 .343 2.43 1.503 436 3.10
2% 2.875 2% 2,323 276 2.88 2.125 375 3.88 1.771 .552 576
3 3.500 3 2.900 .300 4,20 2.624 438 6.09 | 2.302 .600 8.40
3% 4.000 3% 3.364 318 5.35 - — — = - = 2.728 636 10.70
4 4.500 4 3.826 337 2.06 3.438 531 14.22 3.152 674 18.12
5 5.563 5 4.813 375 16.10 4.313 625 26.72 4.063 750 32.20
6 6.625 6 5.761 432 26.00 5.187 719 43.16 4.897 .864 52.00
8 8.625 8 7.625 .500 54.80 6.813 .906 99.18 6.875 .875 109.00
10 10.750 10 9.750 .500 99.80 8.500 1.125 | 224.00 — - — S
12 12.750 12 11.750 .500 125.00 | 10.126 1.312 | 327.00 — - —— ——
14 14.000 14 13.000 .500 135.00 | 11.188 1.406 - - - -
16 16.000 16 15.000 .500 175.00 | 12.812 1.594 e gy p—— o
18 18.000 18 17.000 .500 228.00 | 14.438 1.781 S—— - - p—
20 20.000 | 20 19.000 .500 285.00 | 16.062 1.969 s S S -
24 24.000 | 24 23.000 .500 401.00 | 19312 | 2.344 - — R -

Ends are accurately machine tool cut and finished as shown on page 61.
Made in accordance with ASME B16.9 where applicable.

All dimensions are in inches. See metric conversion charts on pages 112 through
123, and dimensional tolerances on pages 60 and €1.
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FLOWLINE.
45° ELBOWS

LONG RADIUS

STAINLESS STEELS

TYPES 304, 304L, 304H,
316, 316L, 316H

NICKEL ALLOYS
ALLOY 400, ALLOY 200

ALUMINUM ALLOYS
TYPES 3003-F, 6061-T6

« SthlEsssTemLs - STANLES STEEls

REGULAR PRODUCTION B>
* INCO ALLOYS o ALUMINUM ALLOYS

PART J-5 PART J-1 PART J4
| SCHEDULE 5 SCHEDULE 108 SCHEDULE 408
Featherweight Light I.P.S. Standard 1.P.S.

NOM. OUTSIDE CENTER Inside Wall Approx. Inside Wall Approx. Inside Wall Approx.
PIPE DIAMETER | TO FACE | Diameter Thickness Wt. in Diameter Thickness Wt. in Diameter Thickness Wt. in
SIZE D) | B (1.D.) m Pounds:: (1.D.) M Pounds} (1.D.) M Pounds§
2 .840 % 710 .065 .06 674 .083 .07 622 .109 .09
% | 1.050 %M 920 | .065 .06 .884 | .083 .07 824 | 113 .09
1 1.315 7 1.185 .065 J2 1.097 .109 19 1.049 133 25
1% 1.660 1 1.530 .065 9 1.442 .109 .25 1.380 .140 .38
1% 1.900 1% 1.770 .065 25 1.682 .109 .38 1.610 145 .50
2 2.375 1% 2.245 .065 31 2.157 109 - .56 2.067 .154 .88
_ 2% 2.875 1% 2.709 .083 75 2.635 .120 1.06 2:469 .203 1.69
3 3.500 2 3.334 .083 1.06 3.260 .120 1.38 3.068 216 2.38
3% 4.000 2V 3.834 .083 1.16 3.760 .120 1.66 3.548 7_.226 3.18
4 4.500 2% 4.334 .083 1.66 4.260 .120 2.38 4.026 237 4.60
5 5.563 3% 5.345 .109 3.25 5.295 134 4.00 5.047 .258 7.57
6 6.625 3% 6.407 .109 5.00 6.357 .134 6.00 6.065 .280 12.00
8 8.625 5 8.407 .109 8.65 8.329 .148 11.75 7.981 322 23.75
10 10.750 5% | 10,482 .134 16.00 | 10.420 165 21.50 | 10.020 .365 42.50
12 12.750 TV2 | 12.438 156 25.50 | 12.390 .180 30.00 | 12.000 .375 65.50
14 14.000 3% | 13.688 156 34.00 | 13.624 .188 40.00 | 13.250 375 77.50
16 16.000 | 10 15.670 165 50.00 | 15.624 .188 52.50 | 15.250 375 101.00
18 18.000 | 11% | 17.670 165 62.50 | 17.624 .188 66.00 | 17.250 375 131.00
20 20.000 | 1% | 19.624 .188 82.50 | 19.564 218 110.00 | 19.250 375 165.00
24 24.000 | 15 23.564 .218 140.00 | 23.500 .250 155.00 = 23.250 .373 232.00

Other analysis and metals can be furnished where quantity justifies production. iWeights shown are for Stainless Steel. Approximate Nickel and Nickel alloy
See pages 62, 110 and 111, weights are obtained by multiplying by 1.12. Approximate Aluminum weights are

The ““H" grades are generally not available in Schedules 5S. The “L' grades are obtained by multiplying by .33.
normally not available in Schedules 160 and XX Strong.

22 (continued on next page)



BUTT WELDING FITTINGS

SCHEDULES
55, 10S, 40S, 805, 160, XX Strong Wall

MADE IN ACCORDANCE
WITH ASME & MSS STANDARDS

o STAINLESS STEELS

REGULAR PRODUCTION B « NCO ALLOYS « STAINLESS STEELS

« ALUMINUM ALLOYS
| PART J8 | PART J-16 PART J-XX
| | Evtn Heavy | P | SCHEDULE 160 | XX STRONG WALL

e | g | g T T | LT e | |
SIZE 0.0.) (B) (I.D) m Pounds: (1.D.) m Pounds ; (1.0 m Pounds::
s 840 % | 546 | 147 12 | .464 | .188 16 .25:# 294 24
% | 1050 | %V 742 .154 12| 612 | 219 16 | .434 | 308 | .24

1 1.315 % | 957 | a79 | .31 815 | 250 | .43 | 597 | 358 62
% | 1.660 | 1 1278 | .19 50 1060 250 | .85 | 895  .382 1.00
1% | 1.900 | 1% | 1.500 | .200 63 1338 | 281 88 | 1.100 | .400 1.26
2 o375 | 1% | 1.939 | 218 | 1.13| 1689 | .343 | 177 | 1.503 | .436 2.26
2% | 2.875 | 1% | 2323 | .276 209 | 2125 | 375 | 295 | 1771 | 552 4.38
3 3.500 | 2 2.900 | .300 331 | 2624 | 438 | 4.80 | 2300 | .600 6.62
3% | 4.000 | 2% | 3.364 | .318 30| e | e __ | 2728 | .636 8.80
4 4500 | 2% | 3.826 | .337 6.82 | 3.438 | 531 | 10.87 | 3.152  .674 | 13.64

5 5563 | 3% | 4813| 375 | 1056 4313 | 625 | 17.52  4.0¢3 | 750 | 21.12 |
6 6625 | 3w | 5761 432 | 18.00| 5187 | 719 | 20.88 | 4.857 | 864 | 36.00
8 6625 | 5 | 7.625 | .500 | 3650 6813 .906 | 6424 | 6875 | 875 | 63.87
10 | 10750 | éu | 9750 .500 | 57.00| 8500 | 1.125 |127.00 | —- | —-— ——
12| 12750 | 7% | 11750 500 | 87.50 | 10.126 | 1.312 | 22900 | —- | —— il
14 14.000 8% | 13.000 | .500 | 103.00 | 11.188 | 1.406 — g e ——

16 | 16000 | 10 | 15.000 | .500 | 134.00 | 12.812 1.594 =l == == g
18 | 18.000 | 11% | 17.000| .500 | 175.00 | 14.438 | 1781 el == ] —= e
20 | 20.000 | 12% | 19.000 | .500 | 219.00 @ 16.062 | 1.969 ] == = — .
24 | 24000 | 15 | 23.000 | .500 | 308.00 | 19.312 | 2.344 i, R __

All dimensions are in inches. See metric conversion charts on pages 112 through (1) “B" dimension of 3" may be furnished at manufacturer’s option. The longer

. R center to face dimension of the 34" size Elbcws permit a manufacturer to change
123, and dimensional tolerlances on pages 60 'd_nd 61, over to a more uniform dimensional series,if he desires, while depleting existing
Ends are accurately machine tool cut and finished as shown on page 61. stocks, retooling and replenishing with new sock.

Made in accordance with ASME B16.9 and MSS SP-43 where applicable.
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FLOWLINE,
180° RETURNS

LONG RADIUS

WALL THICKNESS
MATERIAL

swzl“fA;C:IoDmE
WO

BUTT WELDING FITTINGS

STAINLESS STEELS: TYPES 304, 304L, 304H,
316, 316L, 316H
o

NICKEL ALLOYS: ALLOY 400, ALLOY 200
°

ALUMINUM ALLOYS: TYPES 3003-F, 6061-T6

o STAINLESS STEELS
¢ INCO ALLOYS e ALUMINUM ALLOYS

e STAINLESS STEELS

REGULAR FRODUCTION b « INCO ALLOYS

e STAINLESS STEELS

PART U5 PART U-1 PART U-4 PART U-8
SCHEDULE 55 SCHEDULE 105 SCHEDULE 405 SCHEDULE 805
Featherweight Light 1.P.S. Standard I.P.S. Extra Heavy L.P.3.

. Inside Inside Inside Inside
T A e B A B
SIZE (0.0.) (0) (K Pt oundst Imc(th?ess Poundst ThuEITﬂ)wss Poundst Thlt':#l)mss Pounds}

i | a0 s [ p el o [P m] [P @] wmP | w
% o0 U 2P m T g [P o [P o 5 (P o]
1 1.315 | 3 g% (@b 188 ol L b B au [F Bl xas
W | 1660 | 3% | 2% | Tges | 100 [P THZ 126 [P B g6 [P 18] 550
% | 1900 | 4n | 3% [P e | 128 [P MR g5 [P 60 553 | 180 349
2 2375 | 6 4 |7 R | 2o PR omam | P L Es [P gs
2% | 2.875 | 74 s IF e | 28 [ AT sws | P AR ggs |P 4B gy
3 3.500 | 9 &% |y “am | 820 [ k0 | gwn [P A0 | 083 | 20 | 474
3 | 4000 | 100 2 |y s | 855 |T P00 | o0 |0° 228 | isen [P A3 | 2900
4 4.500 | 12 g [P 5 | 200 [ %2 | rmeo [P 928 | pgse [P FEEH gumg
5 5.563 | 15 % |7 Mg | 1300 [P 722 | te00 [P ME | 3100 | 489 | 4300
6 6.625 | 18 2% |7 %% | 2000 [ *327 | 2400 [P 922 | agop |2 27 | 7200
8 8.625 | 24 16% |7 Sioe | 35.00 [ 83281 4700 | 1P 78| 9500 [P 742 |146.00
10 10.750 | 30 203 | "iag | 6400 | 42 | ss00 |92 115060 |1 F7H 258,00
12 12.750 | 36 24% |7 "5 [102.00 [ 230 112000 | 1P 12990 |262.00 | 750 |350.00

Other analysis and metals can bu furnished where quantity justifies production. 314" and sizes over 4" of Return Bends are generally produced by butt welding 90°
See pages 62, 110 and 111. Elbows.

Made in accordance with ASME B16.9 and MSS SP-43 where applicable. (1) The 32" Nominal Pipe Size “0" and "K' dimensions of 2.25" and 1.69" may be furnished at manufac-
fWeights shown are for Stainless Steel. Approximate Nickel and Nickel alloy weights turer’s option.

are obtained by multiplying by 1.1:!. Approximate Aluminum weights are obtained by

multiplying by .33.

Ends are accurately machine tool cut and finished as shown on page 61.

All dimensions are in inches. See metric conversion charts on pages 112 through
123, and dimensional tolerances o1 pages 60 and 61.
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THE

and its plus values

“COLD FORMED"

Puts the fitting in the optimum metallurgical condition for
corrosion resistance.

“MSS SP-25 IDENTIFICATION”

Electro chemical etched . . . uniform and permanent — complete
Frowune identification is assured . .. even years after a fit-

ting is in service!

B“CLEAN, PASSIVATED FINISH" n
Ready for welding. Fittings are packaged to stay dust-free, “STRAIGHT TANGENT"

! |
grease-free and dry! Simple to fit up . . . easy to well. Puts weld
outside area of greatest stress . .. assures

optimum life.

“STAINLESS AND INCO
ALLOYS FULLY ANNEALED"

7729

6" SCH.10S

(AL DILIIE,

134" WALL
MATERIAL

E “CONCENTRICITY OF END”

Eliminates time-consuming, costly pipe clamping to achieve
alignment, With Fzoweswe,you get fast, accurate alignment.
You can’t buy truer concentricity!

“ELLIPSOIDAL SHAPE”

Minor axis equal to half major axis.

E “MACHINE-TOOL-CUT BEVEL"

That Fzoweswe extra care which means precise squaring,
accurate bevel angle and uniform land thickness . . . pays
off in easier alignment and uniform, sound welding.

Tha KN FOAWIE INFE AP rnsts no more than an ordinary fitting! 25



FLOWLINE.
CAPS

e N\ STAINLESS STEELS
AL TLIR) | TYPES 304, 304L, 304H,
316, 316L, 316H
NICKEL ALLOYS
ALLOY 400, ALLOY 200

ALUMINUM ALLOYS
TYPES 3003-F, 6061-T6

* STAINLESS STEELS
s INCO ALLOYS
e ALUMINUM ALLOYS

e STAINLESS STEELS
REGULAR PRODUCTION B o STAINLESS STEELS « INCO ALLOYS

PART C-5 PART C-1 PART C-4
LEN 3TH SCHEDULE 55 SCHEDULE 10 SCHEDULE 40
(E] Featherweight Light 1.P.S. Standard 1.P.S.

NOM. OUTSIDE | TANGENT Inside Wall Approx. Inside Wall Approx. Inside Wall Approx.
PIPE DIAMETER |  LENGTH Diameter |  Thickness Wt. in Diameter | Thickness Wt. in Diameter Thickness Wt. in
SIZE (0.0.) (8) (.D.) M Pounds; (I.D.) (M Pounds: (1.0 m Pounds
Va ] B L 710 | .065 .08 674 | .083 .09 622 | 109 10
% | 1050 £ 920 .065 1 .884 | .083 12 824 | .113 13
1 1.315| £ % | 1.185| .065 18 | 1.097 | .109 19 1.049 | 133 .28
1% | 1660 £ 1% | 1.530| .065 20 | 1.442 | 109 28 | 1.380 | .140 .38
1% | 1.900| ¢ "2 | 1.770| .065 22 | 1.682 | .109 31 1,610 | .145 .50
2 2375 | £ ' | 2.245| .065 36 | 2157 | .109 38 | 2,067 | .154 .60
2% | 2.875| £ 1% | 2709| .083 50 | 2,635 | .120 56 | 2.469 | 203 1.00
3 3.500 | ¢ %,, | 3.334| .083 86 | 3.260 | .120 88 | 3.068 | .216 1.56
3% | 4.000| £ 22, | 3.834| .083 1.20 | 3.760 | .120 1.25 | 3.548 | .226 2.25
4 4.500 | § %% | 4.334| 083 1.25 | 4260 | .120 1.44 | 4.026 | .237 2.69
5 5563 | £ 3, | 5345 .109 2.00 | 5295 | .134 2.25 | 5.047 | .258 4.06
6 6.625 | § 3% | 6.407 109 275 | 6.357 | .134 3.00 | 6.065 | .280 7.12
8 8.625 | £ 1., | 8.407| .109 450 | 8.329 | .148 550 | 7.981 | .322 12.50
10 10750 | £ 3., | 10.482 | .134 9.50 | 10.420 | .165 | 10.80 | 10.020 | .365 | 20.30
12 12750 | £ §,. | 12438 156 14.00 | 12.390 | .180 14.40 | 12.000 | .375 | 28.80
14 14.000 | £ 2 | 13.688 | .156 17.00 | 13.624 | .188 18.00 | 13.250 | .375 | 3570
16 16.000 | ¢ 75, | 15670 | .165 | 30.00 | 15624 | .188 | 32.00 | 15.250 | .375 | 48.50
18 18.000 | £ 5, [17.670| .165 38.00 | 17.624 | .188 | 39.60 | 17.250 & .375 | 59.40
20 20.000 | § 3., | 19.624| .188 55.00 | 19.564 = .218 | 60.00 | 19.250 | .375 | 75.00

24 24.000 | §'7% | 23.564 | .218 75.00 | 23.500 | .250 | 76.00 | 23.250 | .375 98.00 |

Soxpague 63, g 11, 0 csted WIARK quankl distilhe prdiction,  Sleighte shomn, dre fof Statibies Stow). Aupioxiata, Nickal and Wickel slioy

The “H" grades are generally no. available in Schedules 5S. The “L' grades are obtained by multiplying by .33.

normally not available in Schedules 160 and XX Strong.
Some small sizes may be fabricated from b r stock.
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BUTT WELDING FITTINGS

SCHEDULES
55, 10S, 40S, 80S, 160, XX Strong Wall

MADE IN ACCORDANCE
WITH ASME & MSS STANDARDS

« STAINLESS STEELS

REGULAR PRODUCTION P> » INCO ALLOYS
« ALUMINUM ALLOYS

PART C-8 PART C-16 | PART C-XX
LENGTH LE('Q?,T" A P I‘ SCHEDULE 160 XK STRONG WALL

o | e | TGE | TAGHTte M AR | | W | Dkt s |
SIZE (0.D.) (8) (8) (D) M pounds; | (1.D.) m Pounds: (1.0) m Pounds:
Va 840 | E 1| BV, | 546 147 A1) 464 | 188 4 | 252 | 294 22
%| 1.050 | E V| § s | 742 154 14| 612 219 20 | 434 | .308 .28

1 1315 | £ 15| § o 957 | 179 | 29| .815| .250 40 | 599 | .358 .58
| 180 [ E | EYVE ] 1278 | A9 | 39| 1.160 | .250 50 | .896 | .382 78
1| 1.900 | £ Ve | BV 1.500 | .200 54| 1,338 .281 75 | 1.100 | .400  1.08
2 2o75 ] E M | BT | lese | 218 75| 1.689| .343 | 1.17 | 1.503 | .436 | 1.50
2v%| 2875 | § "%, | §3q | 2323 | .276 \ 112 2.125| 375 | 1.48 | 1.771 | .552 | 2.24
3 | 3.500 |E 2, | 52| 2900|.300 | 1.87| 2624| .438| 271 | 2.300 600 | 3.74
3| 4000 |E 2%, | 93, 3364 | 318 | 250 ——| ——| —— |2728 | 636 | 5.00
4 4500 | £ %% | §' 3| B3.826 | .337 3.54| 3.438| .531 | 5.55 | 3.152 | 674 | 7.08
5 5563 |E 3,0 5 % | 4813 |.375 563 | 4.313| .625 | 9.34 | £.063 | 750 | 11.26
6 6.625 | £ 34, | §'1o | 5761 | 432 1000 | 5187 | 719 | 16.00 | 2897 | .864 | 20.00
8 8.625 |E 45 | 13, | 7.625 | .500 | 16.38| 6.813 | .906 | 29.64 | ¢.875 | 875 22.76
10 | 10750 [E S, | B8y | 9750 | 500 | 27.30| 8.500 | 1.125 | 6142 | —-— | —— | —7
12 | 12750 |E 8, | '], | 11750 | 500 | 36.6010.126 | 1.312 | 9500 | —— | —— | —~
14 | 14000 |E & | —— |13.000 | 500 | 48.00|11.188 | 1.406 | -—- | —— | —— | ==
16 | 16000 [EZ | —— | 15000 | .500 | 65.00|12.812|1594 | —— | —— | —— | ==
18 | 18.000 |E 8,c | —— |17.000 | .500 | 79.20 | 14.438 | 1781 | == | == ==
20 | 20.000 | E 2, | —— | 19.000 | 500 | 88.00 16062 | 1.969 | —— | ——- | —— | ——
24 | 24000 |E'9% | —— |23.000 500 | 13500 19312 2344 | —— | —— -—— | —-

Caps are formed to an ellipsodal shape in whict the minor axis is equal to half the
major axis. Tangent length “'S’’ is approximate.

*Length (E) applies to Schedules 58, 10S, 408, ¢nd 80§ Caps. Length (E1) applies to
wall thickness greater than Schedule 80S.

Ends are accurately machine tool cut and finished as shown on page 61.

All dimensions are in inches. See metric conversion charts on pages 112 through
123, and dimensional tolerances on pages 60 and 61.

Made in accordance with ASME B16.9 and MSS SP-43 where applicable.
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n “REINFORCED CROTCH" E“com FORMED”

Extra thickness at the crofch...the point of the Puts the fitting in the optimum metallurgical condition for corrosion
greatest stress. Remember...a piping system is resistance.

no stronger than its weakest point.

¢\

—

B “LONG CROTCH RADIUS”

Contributes to optimum flow characteristics. ALL Feoweive
tees from 1%2" through 24" are scientifically shaped with
long crotch radii.

7643
12" SCH. 108

LAL@UTLIRIZ o
180" WALL
MATERIAL

“STAINLESS AND INCO “CONSISTENCY IN DESIGN -

ALLOYS FULLY ANNEALED" IN ALL SIZES”
Only Feowesnve produces tees with no welds in the throat area and rein-
forced crotch as a standard product “through12 ™. To assure fully rated

tees that will withstand the pressures of the corresponding pipe sched-
ule, specify reinforced crotch.




B “SEAMLESS OR NO WELDS

IN CRITICAL ARERS”
T |}
4 e

.l

0 ‘

Even where seamless raw material is either not generally available or
economically impractical, FLawiLivE'S exclusive process necessitates
only one weld*— positioned safely away from the critical crotch area.

*100% inert gas shielded welding process performed by qualified
welders to Section 1X of the ASME Boiler & Pressure Vessel Code.

n“UNIFORM WALLS AT ENDS”

Provide optimum conditions for welding . . . alignment and tacking go
faster . . . weld penetration is uniform—fast . . . total weld time is
minimized!

——

2

Fliminates time-consuming, costly pipe clamping to achieve alignment.
With FLawesme you get fast, accurate alignment, You can’t buy truer
concentricity!

E “CLEAN, PASSIVATED FINISH”

Ready for welding. Fittings are packaged to stay dust-free, greasefree
and dry.

E “MACHINE-TOOL-CUT BEVELS”
%" THROUGH 24"
i \ ‘
' l
That FLowesmve extra care which means presise squaring, accurate bevel

angle and uniform land thickness . . . pays off in easier alignment and uniform,
sound welds.

E“SQUARED ENDS” “PRECISE DIMENSIONS”

Closest possible to nominal . . . not just within tolerances . . . that's
what engineers and fabricators want. Multiple variations within tolerances
can pyramid throughout the piping system With .rzoweive fittings, you'll
never have to cut and piece—make all those e:tra welds to compensate
for deviations!

m “SMOOTH INTERIOR SURFACES”

—

Assure optimum free flow with interior walls free of die marks, ridges and
waves . . . possibility of corrosion, erosion and product accumulation
minimized!

B“FULL WALL THICKNESS THROUGHOUT”

The Feawesme process and design eliminae thin walls prevalent in
economy fittings. Remember . . . a piping system is no stronger than its
weakest point.

-



FLOWLINE.
STRAIGHT TEES

STAINLESS STEELS

SIZE * SCHEDULE

LTI, TYPES 304, 304L, 304H,
i . 316, 316L, 316H

NICKEL ALLOYS
ALLOY 400, ALLOY 200

ALUMINUM ALLOYS
TYPES 3003-F, 6061-T6

« STAINLESS STEELS B

REGULAR PRODUCTION D> * STAINLESS STEELS ~ INCOARLEDYS - thco ALLoys
PART T-5 PART T-1 PART T-4
Fathrweit gt Lps. Standar 1P

NOM. OUTSIDE CENTER Inside Wall Approx. Inside Wall Approx. Inside Wall Approx.

PIPE DIAMETER | TO END Diameter | Thickness Wt. in Diameter | Thickness Wt. in Diameter Thickness Wt. in
SIZE (0.0.) (C. (1.D.) (1) Pounds;: (1.D.) 1) Pounds (.0.) (1 Pounds;
Y2 .840 1 710 065 19 674 .083 21 622 .109 .23
%4 1.050 1% .920 .065 .22 .884 .083 .28 .824 113 .38
1 1.315 1% 1.185 .065 .40 1.097 .109 .63 1.049 .133 .65
1% 1.660 1% 1.530 .065 75 1.442 .109 1.10 1.380 .140 1.31
1% 1.900 2% 1.770 .065 .95 1.682 .109 1.50 1.610 .145 1.90
2 2.375 24 2.245 065 1.20 2.157 .109 1.87 2.067 154 2.83
2% 2.875 3 2.709 .083 215 2.635 .120 3.10 2.469 .203 4.85
3 3.500 3 3.334 .083 3.40 3.260 120 3.90 3.068 216 7.30
3% 4,000 3% 3.834 .083 5.50 3.760 .120 5.88 3.548 226 9.00
4 4.500 4'% 4.334 .083 7.20 4.260 120 7.63 4,026 237 11.63
5 5.563 4% 5.345 109 13.00 5.295 134 13.45 5.047 .258 20.75
6 6.625 5% 6.407 109 17.20 6.357 .134 17.80 6.065 .280 24.25
8 8.625 7 8.407 .109 31.00 8.329 .148 34.50 7.981 322 46.10
10 10.750 82 | 10.482 .134 55.00 | 10.420 165 59.00 | 10.020 365 78.00
12 12,750 | 10 12.438 156 83.00 | 12.3%90 .180 87.00 | 12.000 375 137.00
14 14,000 | 11 13.688 156 89.00 | 13.624 .188 107.00 | 13.250 375 175.00
16 16.000 | 12 15.670 165 115.00 | 15.624 .188 130.00 | 15.250 375 220.00
’718 18.000 | 132 | 17.670 165 149.00 | 17.624 .188 169.00 | 17.250 375 286.00
20 20.000 15 19.624 .188 171.00 | 19.564 .218 228.00 | 19.250 375 358.00
24 24.000 17 23.564 .218 298.00 | 23.500 .250 343.00 | 23.250 375 498.00

Other analysis and metals can be furnished where quantity justifies production. iWeights shown are for Stainless Steel. Approximate Nickel and Nickel alloy
See pages 62, 110 and 111, weights are obtained by multiplying by 1.12. Approximate Aluminum weights are
The "“H" grades are generally not available in Schedules 58, The “L" grades are obtained by multiplying .33,

normally not available in Schedules 160 and XX Strong.

3[' (continued on next page)



BUTT WELDING FITTINGS

SCHEDULES
55, 10S, 40S, 80S, 160, XX Strong Wall

MADE IN ACCORDANCE
WITH ASME & MSS STANDARDS

o STAINLESS STEELS
REGULAR PRODUCTION b e INCO ALLOYS o STAINLESS STEELY
+ ALUMINUM ALLDYS

PART T-8 PART T-16 PART T-XX
EftegEHnel;tI; Iﬂgss SCHEDULE 160 XX STRONG WALL

glul’hg DUIRLSELTDEER ?ENEI'EE U;::lig'fer Thi‘gkarllless Avggrl:: Dilgﬂteer Thi"cilaﬂass Avﬂ?' ?: nf:.ffgf ir Thifl?r[nlzss n»ﬁm;:
SIZE (0.D.) (C) (1.D)) (M Pounds? (1.D.) )] Poundsi (1.D.) M Poundsi
Va .840 1 546 147 .30 464 .188 .38 282 .294 .60
% 1.050 1% 742 .154 .45 612 .219 .64 434 .308 .90
1 1.315 1% 957 179 .85 815 .250 1.19 559 .358 1.70
1 Va 1.660 1% 1.278 91 1.50 1.160 .250 1.97 856 .382 3.00
1% 1.900 2% 1.500 .200 2.25 1.338 .281 3.15 1.1C0 .400 4.50
2 2.375 2% 1.939 .218 3.50 1.689 .343 5.50 1.5C3 436 7.00
2% 2.875 3 2.323 276 6.90 2.125 375 9.38 1.771 .552 13.80
] 3 3.500 3% 2.900 .300 9.80 2.624 .438 14.31 2.3C0 .600 19.60
3% 4.000 3% 3.364 318 12.00 —— — = - 2.7:8 636 24.00
4 4,500 4% 3.826 337 17.00 3.438 531 26.86 3.1£2 674 34.00
5 5.563 4% 4.813 375 25.00 4,313 625 41.75 4.0¢3 750 50.00
6 6.625 5% 5.761 .432 30.00 5.187 719 49.80 4.897 .864 60.00
8 8.625 7 7.625 .500 62.00 6.813 .906 112.00 6.875 .875 108.00
10 10.750 8l 9.750 .500 110.00 8.500 1.125 | 247.00 = S E—
12 12.750 10 11.750 .500 185.00 | 10.126 1.312 | 484.00 —_— —— -
14 14.000 11 13.000 .500 210.00 11.188 1.406 | 590.00 S —— -
16 16.000 12 15.000 .500 265.00 | 12.812 1.594 812.00 - — e e
18 18.000 13% | 17.000 .500 344,00 | 14.438 1.781 |1097.00 - — e ——
20 20.000 15 19.000 .500 430.00 | 16.062 1.969 [1690.00 — - — - —
24 24.000 17 23.000 .500 600.00 | 19.312 | 2.344 |2950.00 — — — =

Ends are accurately machine tool cut and finished as shown on page 61. All_dimensions are in inches. See metric_conversion charts on pages 112 through
Made in accordance with ASME B16.9 and MSS SP-43 where applicable. 123, and dimensional tolerances on pages 60 and 51.

A



I'EAT NO.
SIZE + SCHEDULE

WAL THICKNESS
MATEIME

FLOWILINE.

ING OUTLET TEES

STAINLESS STEELS

TYPES 304, 304L, 304H,
316, 316L, 316H

NICKEL ALLOYS
ALLOY 400, ALLOY 200

ALUMINUM ALLOYS
TYPES 3003-F, 6061-T6

o STAINLESS STEELS

FEGULAR PRODUCTION b SR PN NN (T N e . e ALLOYS
PART K5 PART K-1 PART K-4
NOW. OUTS DE CENTER SCHEDULE 55 SCHEDULE 105 SCHEDULE 405
PIPE SIZE DIAMETER (0.0) | T0 END Featherweight Light 1P, Standard LP.S.
| g || e o) i o) mhe) | o) i) g
Outlet—0 | Outlet—t Outlet—0 | Outlet—t Outlet—0 | Outlet—t

w | w | suo] sio[v |1 5 8 108 o s sl v e ool |
| w || ers|v 1 s g8 T v s sl e v b Tar|
| | oso | 75| 1| valh 99 18| a0 b TSR] os |5 B[ T a2
AR A I
L [ vans | e[ [t 0 TS| a8 T e |5 Ve T s
s | s v el R8s B 1| es e ]
1| % | 13151050 | 1% | 1o "sa0) toes | 36 |5 “anel 1oma | 56 |6 "8pa| 1 ava| 59
T | % | 1660 | 840 | 1% 1% 5 30| [oes | 64 |5 “irs| tom | 95 |6 “am| 1 gy | 112
i | w | eso | roso | [ s | T35 e b ke Ta | e K18 1
v (1 | e | 1ot v v 18] T8 | e 5 4RI T | e [ 12 118 | v
% | % | 1.900 | 840 | 2% | 2% 5 "7i0) 1065 | 81 |5 “za| 1om | 127 16 “eam| 1 os | 161
1% | % | 1.900 | 1.050 | 2% | 2% 1o "30| yoss | 82 |5 "soa| 1ams | 129 |6 “goe| yata | 1463
v [0 | oo | tors 2w 2w s 18 188 | o 5 18| T [ var [ 188 108 | ver
1% | 1% | 1.900 | 1.660 | 2% | 2% |o viso| 1 oes | 85 |6 vauz| 1105 | 135 |6 V30| 1 ade | 171
2 | % | 2375|1050 | 2% | 1% |5 *550| Tass | 102 16 “ana| 1w | 159 |6 “Bga| 1 am | 240
2 |1 2375 1315 2% 2 |5 Tia5| 1 oes | 103 |5 Tosr | 4105 | 160 |5 Togp| 4 oa3s | 243
2| V% | 2375 | 1660 | 2% | 2% 5 1350| 1 ass | 105 |6 tasz | 1op | 164 16 13| 1 ae0 | 249
2 | 1% | 2375 |1.900 | 2% | 2% |5 T770| 1 0ss | 108 |G Tay | 4ty | 168 |5 Ters| s tes | 2-54

Other analysis and metals can b: furnished where gquantity justifies production.
See pages 62, 110 and 111.
The ““H" grades are generally no' available in Schedules 5S. The “L" grades are

normally not available in Schedules 160 and XX Strong.

32

iWeights shown are for Stainless Steel. Approximate Nickel and Nickel alloy
weights are obtained by multiplying by 1.12. Approximate Aluminum weights are
obtained by multiplying by .33.

(continued on next page)



BUTT WELDING FITTINGS

55, 105, 405, 80S, 160, XX Strong Wall

SCHEDULES

MADE IN ACCORDANCE
WITH ASME & MSS STANDARDS

o STAINLESS STEELS

REGULAR PRODUCTION B> * INCO ALLOYS « STAINLES
o ALUMINUM ALLOYS
PART K-8 PART K-16 PART K-XX
NOM. OUTSIDE CENTER SCHEDULE 808
PIPE SIZE DIAMETER (0.0) 70 END Extra Heavy |.PS. SCAERULE 160 XX STRONG WAL
_Inside Wall Approx _Inside Wall Approx _Inside Wall Approx.
Run Outlet Run Outlet 'Diam. (1.D.) | Thickness p Diam. (1.D.) Thickness H Jiam. (1.0.) ' Thickness 0
Run Outlet it s Wt. in e iy Wt. in Ses g t. in
K% D) 1@ M) e | outlett Poundst outlet—o  outier~t  Poundst quitR o BT Pouniss
i 147
wl w| 2w swoly |1 |5 G2liagg| 8| ——| == | ==] == ==| ==
% %| S| &7 |1 (2 R Tam | 22| == = | =] s == | ==
E E 21
g | % | qos0 | cews|ve| vk |f SR ioae | a8 R SRR | 88| == ==]| ==
) i R .612 T i = :
% % | 1050 840 1% | V% & G 1 0h | A0 5 s iaw 57 o 352 i 29a 8
1 % | 1ans | sralm| e |l ST a3 (R oRPLEE | wer| =] —n| ——
F s i R 599 T.35
J Y2 | 1.315 840 1% | 1% g i?iz Ilig 75 g .ilg ,ng?r 1.04 o 350 :.gpi 1.49
1 % | 1315 1,050 1% | 1% (& J7 795 | 76 |6 ‘il e 197 | & 43| 108 153
% % | 1660 840 1% 1% § 'Te TG 129§ 'iga | [a 169 o 93 |94 2:58
% % | 1660 1050 1% 1% (& '7i8 193 182 g 'ais| ias 173 & gs {08 264
i 2 . ;
1 | 1 | vwese | 1315 | | 1m | VA (Tt | 1as (& MRl as | 07| B dkl Ak | 270
| v | 1900 | sdo[zu | 2w |5 ES (120 v [5 T | ner| L %[ & | o
6| % 100 | voso[zu 2w & R | TR | w5 T | a1 [ 5 R T2 | aw
% 1 1900 1315 2% | 2% & "5 |10 198 & 'ais s 277 o 'sey s | 3.96
bh i 1900 1660 2% 2% 5 TER gop 3USS AN g5 M Te 0
2 | % | 2ars | om0 |zn | % | " |12 |27 |8 171738 | aer &2 1% [ 5o
R 1.939 T .218 R 1.689 T .343 R 1.503 T .436
2 1 g |l 2 (B M | T5e | 2o E Tl has | ams ) § V| T | soz
2 | 1w | 2.375 | 1.660 (2% | 2% |§ 135 |1 To1 | 308 | o 1%e0 | 1 2% | 484 o 'Bok 1 3as | 616
| °©
2 vn 2a7s o0 2w 2 [ 10 TS o155 T8 aes S T80 oo

Ends are accurately machine tool cut and finished as shown on page 61.

Made in accordance with ASME B16.9 and MSS SP-43 where applicable.

All dimensions are in inches. See metric conversion charts on pages 112 through
123, and dimensional tolerances on pages 60 anc 61,

(continued on next page)
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LAY L A 1 1 AR 4 A A I B | [ 1 [ J

o STAINLESS STEELS
o STAINLESS STEELS o STAINLESS STEELS « INCO ALLOYS

PART K-5 PART K-1 PART K-4

NOM. DUTSIDE CENTER SCHEDULE 58 SCHEDULE 108 SCHEDULE 40S

PIPE SIZE DIAMETIR (0.D.) TO END Featherweight Light L.P.S. Standard 1.P.S.

Inside Wwall Inside Wall Inside wall

o || | o | | M e e | Mol | M
2% | 1 | 2875 | 13153 | 2u| R 2| To8 | R ms T [ gk 2T [ g
o | 1w | 2ers|rse0]s | ow| S |8 | ves[R AR T8 | see|t 2B T | 4w
2% | 14| 2875 | 1900 |3 | 2w 8 M/ TOM | g9 |R 2 TH | 555k 2e] T8 [ 4o
2w | 2 | zersi| zos s | aw[E 3|1 | es|RRB|T8 | aae|h 22| T2B | s
3 [ 1 [ ss00] 1315 o] 2| 3T | 2es|t L[ T | aoy[R M| T | 413
3 | 1% 3500 | veeo | an] 2u| 5 3BT | 209 (R 320 TIB | aan|k 3] T2 | 620
3 | 1% | 3500 | 1.900 | sn| 2[5 38T | 298 [R 3BT I | aas|R 3| T2E| 42
3 | 2 | as00 |sors [aw| @ (BT | woeB 528 1 | sl 2| T8 | on
3 | 2% | 3500 [ 2.675 | 3%| au|f 33|70 | 068 320 |TIB | am|R e[ T2E | 45
3% | 11 | 4000 | 1000 | au| au|f 3BT | Lo [R MR TI| gpp[R dsm| TEE |,
3 | 2 | 4000 | 2.075 | su 3u|5 33| Tem | azsf 37| Tim | sos|R e T2 55y
3t | 2% | 4000 [ 2.875 | 3u| s[RI T8 | 4aq[R TR TIN5y R L T2 | gy
3% | 3 | 4000 | 3500 | su] 3u|k 34T [ 4o [R 3T [Tam [ 5pe [k B[ T2 o4
4 | vm | 4500 | 1.900 | an| 3u[R 1SET T | 5|k fm | T | eao|d £2]THT | 976
4 |2 | 4500|2975 | an] 3m|5 s8] Tom | ea2[R 20100 | eus|f 42| T | oss
4 | 2% | 4500 | 2875 | an] su|f [T 8| sao[h 20110 | 6ss[f 2% TE [ 1000
4 |3 | 45003500 | 4u| an|? 3|1 | saalE BT | en[E 2] T2 | 102
4 | 3n| 4500 | 4000 [ aw] 4 [B3SAITO8 | oup |8 20T TN s R 3% TR [ 1040
s |2 | 5563 | 2a7s | an| 4n|f 338|000 [ro.92 (% 22 [T1ad | 4y 99|k S0 T 280 147
s | 2w 5563 | 2875 | am| au|§ 33T Tvros |2 323 | T [ nas[8 350 128 [17.es
5 3 | 5563 |3.500 | 4% 4% |8 338170 Tanag R 52T [ yiss R 107|128 [ 784
5 | 3| 5563 | 4000 4% 4|8 38T 002 [1raa |5 322 T3¢ [ res R 350 T8 [1m6
5 | 4 | 5563|4500 | anm| 45| B 338100 [1170[R 522 [ T334 [ 1210} 508 | 122 | 1867
s | 2w | 665 | 2075 | 5n| au B S| [raas [R 83T T3 [ 495 |8 %5 [ 128 | 2007
6 |2 | soos|asoo|sn] an|8 S T [z |5 837 | 100 | reaa]B 228|120 | 26a2
6 | an| se25 | 400 |sn| 5 |5 EEI[T00 | 1798 s30T st [ 15318 $32| T2 | 0.8
6 | 4 | esas | aso0|sn| su|8 427|100 |1saa|h 55| 11 | 5]k 60| T2 (g 54
6 |5 | e6as[s5563] 5% |5 |10 [ 1548 637 [ T3¢ | v6.02|R 228|120 |5 a9
8 |3 |se2s |ss00]7 |6 [5887|T00 |o60a[R 332|118 [ 29.00[% 2200 | 7322 [ 3872
B | 3w | 8625 40007 | 6 |5 38T[T 00 [ g5k 830 | 118 [ g3 [R 7501 [ 1322 |55 g
| 8 |4 | 8625 4500 7 | en|d ST [a666 |8 332 [T18 [ 2067 [ 7300 | 1322 [ 3964
8 |5 | oe2s |s5ses |7 ||l 201|700 |opom|p 3320 | 7088 | moas|R 2 122 [ s0se
8 |6 |8625 6625 |7 | 6% 2T [T1e [o790 R 3B [T18 [mr0s]? 220 [ T2 [h1ae

(See footnotes on pages 32-33)

34

(continued on next page)



REDUCING OUTLET TEES

o STAINLESS STEELS

» INCO ALLOYS

N>
REGULAR PRODUCTIO « ALUMINUM ALLOYS

e STAINLESS STE

PART K8 PART K-16 PART koKX
I e I L
o | W e gl e g ol e g

| Outlet—0 | Outlet—t | Outlet—0 | Outlet—t | Outlet—0 | Outlet—t
o T 2 e |3 Tz LR T see b 13 | srls i 1o | 0]
26| i 2075 1660 3 2|5 Tam 1A 599 [§ TG 1gm  806[0 ine 1am 1187
o va | 275 (o (s |2n|h 230 (10 | oor (338 |13 | was|h V|10 | 1214
i 2 2w (2075 |3 |m A3 188 | exn BIE TE | sasp I | 120
s 1 Tase 1ats n 2520 1B s LR I vaorLITES reas
s T oo veso | o |z L3 (T30 eon 33 IA8 12165 20 TR0 rsse
s i oso0 oo | wn a5 0TI eas [S1E TS 2a0)8 1% T8 ieus
o2 ssoe 2ers o3 (NI IT8 | aen b2 1A raseh 1 TR0 | 72
3 | 2| 3500 | 2875 | 3% 3% B 3ae 130 o |89 I8 [ n2ssg i 105 | 1764
3% | 1% 4000  1.900 3% | B oL (e ynap | ] | —JERHEIT | gpo
3| 2 | 4000 | 2375 | 3% |3u| b 13 T30 w032 | —— | —— | ——|5 150|146 | 2064
3% | 2% | 4000 | 2.875 |3u 3|8 34| T38 Those | —— | —— | ——[5 272878 | 212
3% | 3 | 4.000 | 3.500 | 3% | 3% & 3aee |10 | 1080 | —— | - | ——|R 27 Ta | o 45
e i aso0 1m0 on w535 13 e 538 1 | zaselh R I | 2056
e 2 asoo 2ars an | os A3 T30 vaws 5380 133 z2ss|5 0 T9% 2630
+ | 2% | 4500 | 2875 | 4w | 3u|R 3T s |8 340 T | ga10[8 1R T 2924
4 | 3 | 4500 | 3.500 4w 3% § 3% T3 1496 & 387 1% | 23.63(0 iwn e 2992
i | @i 100 | aoon {am {4 |8 2 T0 ymag ] o | o | B 402140 a04p
s | 2 | 55632375 | am | 4n|d 5 | T30 [ 2100 |8 18 |1 5% | 35:07|5 vaes 1 s | 42.00
s | 2w | 5563 2875 4% 4w § 380 TR 2125 §ANS T | 95.48(G 17 1 am | 4250
s | 3 | 5563 3500 am |4% &350 T 2150 |§ 43T TR | 35.90(5 (5% 1 dap | 43.00
5 | 3% 5563 4000 | 4% | 4% § 3% e | 2200 | —— | —— | ——5 075 | g 44.00]
5 4 5563 4500 | 4% | 4% § 3o 1wy 2250 |G 3 | 1s; | 37:570 iis 4 are | 45:00
o mn e 2ms sw e b 18 220 L 3% 13 emh 18 s
6 3 | 6625 3500 5% 4% & yono 1 o0 2550 O Fuze toam | 423310 iso0 1 so | 51:00
6 | an | 6625|4000 5% |5 |BSI[TR2 9580 | —— | —— | ——[R 37|78t | 5160
6 | 4 | 6625|4500 5n |5%|8 376 [T82 [ 9640 |8 518 [T700 | azsa|l 3357 | 7484 | 5280
o |5 oot sses s sn b n 157 zo0 o 1IN amlh s 1% seoo
o | o es2s aso0|7 |6 (836730 [s208 |5 G4 10 | 9400} ti [ | 9070
B | 3% | 8.625|4000|7 |6 |§iei|iaNe |5270 | —=| —= —{& B2 155 | onee
8 | 4 | 8625 4500 |7 6% 5 jam | aar | 5332 6 um 1w | 963005 {4 [z | 92.90
8 | 5 | 8625 5563 |7 6% 5 yas | s | 5456 |5 4 |z | 985005 fog ¢ 7e | 95.00
o o vas [eas |7 [ond 1 1R sse0 5 403 TR orools (%I EE orao

(See footnotes on pages 32-33)

(continued on next page)

15



REDUCING OUTLET TEES

REGULAR PRODUCTION P>

o STAINLESS STEELS

o STAINLESS STEELS
« INCO ALLOYS

o STAINLESS STEELS
« [NCO ALLOYS
* ALUMINUM ALLOYS

PART K-5 PART K-1 PART K-4
NOM. OUTSIDE CENTER SCHEDULE 58 SGHEDULE 108 SCHEDULE 408
PIPE SIZE DIAMETIR (0. D.) | TO END Featherweight Light 1.P.S. Standard L.P.S.
i w Inside wall i

= e i w0 ow w gl ol g BB wp R o
10 | 4| 10750] 4500 sy 7u|81SHEI T [ g5 RIUBITIS T 505 RIOBI T [,
10 | 5[ 10750] 5563 en| 7u|S'UR[TE | 4700l B |TIE T s07a] £ 1M TIE |7 g
10 | 6| 10750 | 6.625 8%| 7%|0 euay |t aos | 4840 §'932 |11 | s1.92) §I0OM[ TS T 6564
10 8 10750 8625 8% 8 5'suy raoy | 4950 §'asm ines 5310 §'0%a 4% | 7020
12 | 5 | 1275C] 556310 | 8%§ 524 105 | 70-55 §'3oes |1 aas | 73.95 &'20% 127 [116.00
12| 6| 12750 662510 | ow §12S8 T 71gg 81250 T g miame T3 g0,
12 | 8| 12750 se2s|10 | 9 [B'2ER|T % | 7a.04] FAIMITIR [ 765] £1200] T 120,00
12 | 10 | 12750 10.750 10 9% Siousy 1154 | 7479 Sioam 1es  78:30 §irehe |34 123.00
14 |6 | 14000 6625 11 v 'S8 TI 7545 A1 TIE g 05 B0 TaE 400
14 | 8| 14000 862511 | 9% §'sder 1 aas | 76:54 & 'asas|1is | 9202 §'3ZNITAE 450,00
14 | 10 | 14000 10750[11 [ 10% 31558 [ 1135 | 78.32] RI3AI TR [ gang] ERIN[T 15400
14 | 12 | 14.000 12750/ 11 |10%| & 15558 | 1 136 | 80.10| & 133 |1 o0 | 96.30| R13200)T.375 455 49
16 | 6 | 16.000| 6.62512 |10%| 5 5507 |1 109 | 9660 & 'osen |75 | 109.00| R 12250/ T 375|154 00
16 | 8 | 16.000| 862512 [10% (5" (115 | 97.75| 138241 T-188 | 190,00 R 13250/ T 375 | 44700
16 | 10 16000 10750 12 11% oloums 1os | 9899 Gioazo 1 tes | 11200 Groom 1 ses  189:00
16 | 12 | 186000 |12.750( 12 |11%|g 13558 | 1152 | 10100 & =528 T30 | tiu.00 R102WIT 378 1yoa00
16 14 16000 14.000 12 12 5igas sase | 19300 oi36rs 1nas | 117.00 §13zsp 4 azs | 198.00
18 | 8 | 18.000| 8.62513%|11%|& 54752 | 1 1o3 | 125.00] 57524 | T-1%% | 142,00 21725017 375 1240.00
18 | 10 | 18.000 [10.750| 13%|12% |8 12422 | 7153 | 126.00| & 17628 17138 | 143.00) 51725017 373 1243.00
18 | 12 | 18.000 12750 13% 12% 517670 T-16% | 128,00 21742417158 14500 R17220 /7370 946.00
18 | 14 | 18.000 |14.000(13% |13 |§ 7ens |1 166 | 131.00| & 13604 |1 s | 148.00| 1370 |1 575 |251.00
18 16 | 18.000 16.000 13% 13 §15ér | gs | 13400 §iseas 1 e 15200 §153% | 37 |257.00
20 | 8 | 20.000| 8.625/15 |12%|§ '3 |05 | 141:00| & 'a300 |1i1a | 18900 §'735) |7 332 297.00
20 | 10 | 20.000 [10.750(15 |13%|& 196247188 | 4 5 0| R 1936417218 | 199 0o R1%:2501T 373 1300.00
20 | 12 | 20.000 [12.750|15 |13%|& 12938 |1 156 | 145.00| g 12390 |1 230 | 193-00| &15250 |7 373 |304.00
20 | 14 | 20000 1400015 |14 |S16E¢ T1 14700 13 T2 (5500 §1ES T 0500
20 | 16 | 20.000 16000 15 14 |§15e7 16 15000 giiiad [fa 20000 §1378 T 315.00
20 | 18 | 20.000 [18.000(15 |14%|3 155 |1 128 | 154.00| & 17334 |3 Ja8 | 205.00 &1523 |V 372 |322.00
24 10 24000 10750 17 15% &louss ;134  247:00 olouz 1aes  284.00 gioca | 363 413.00
84 | iz | 24,000 |ie750|1F [15%IE0 s |1 s | 250in| R0 |1 ER | dap.on) SR T2 f {1500
24 | 14| 24000 14.000 17 16 Gi3ges 156 25300 oisene 1 s 291:00 ol3zsg g azs | 423.00
24 16 | 24000 16.000 17 16  oisen 1165 256.00 5isare 1gs 29500 Giszeg | azs | 428.00
24 | 18 | 24.000 [18.000(17 |16%|333264 | 7212 | 262.00| £3322¢ |18 | 302.00 §Z2%|T-972 1438.00
24 | 20 | 24.000 20.000 17 17 §i5%zs 11ss 26800 oigses 1 a1e  308.00 Gioai | 37s | 448.00

(See footnotes on pages 32-33)
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REDUCING OUTLET TEES

o STAINLESS STEELS

REGULAR PRODUCTION P> X ;Ll}'r:ﬁr?uwﬂylsovs * STAINLESS|STEELS
| PART K-8 PART K-16 PART KXX
PIPE SiZ ‘ DAMETER (0.0) 10 BND : Ent Hesly LB SCHEDULE 160 XX STRONE WALL
1 | nside wall inside Wall Insie Wall
- e i mE Rl e mpoER o
10 | 4 10.750: xm00| gw| ralt 228|128 | saselk B0 ITHBlagde| | —= | —
10 | 5 [10750| 5.563] sm| 73[R SIR|T0 | o460} 335 | TMiZ (212000 —— | —— | ——
0 | 6 | 10.750i 6.625| B%| 7% |5 1707 |1 2 | 96.80 8 1wy |4 719 |217.00 —— | ——| ——
10 | 8 |10750| 8.625] sw| 8 |8 27R[T30 | og0q R 8500 [T1I | opg 00| | ——| —=
a2 | & |1270] sseafio | ewE 020 (TS0 | isz00 B0 1T pigel | —= | ==
12 | 6 12750 6.625 10 | 8% g 's7e1 4 a2 | 159:00 g 517 4 71p 41600 —— | —— | ——
12 8 \12.750_ B.625(10 | 9 (8230 |) S0 |163.00 88433 || "o0g |426.00] —— | ——| ——
1210 12.750\10.750|1o o |5 V20 T 200 | yppipp [BWIIEE I W11 Tpgmnp| —'] == [ —
14 | 6 |14.000| 6.625[11 | 9%|3'3%0|T 29 7800 BLIE [T | __ | | —=
14 | & | 14000( s25|10 | o%|k 20 | ke | 78000 [BUGAE |TIAE ] m | s | e || e
14|10 | 1400010750 11 10% g ‘5750 1 so0 18500 &'gio0 41795 —— —— | —— | ——
T | g | taioo [1e.750 |11 |Tok| S0 | e (18900 s [Tl ] ] | =
w | & | 1a000| wa2siz [om|d e [ ay |22200 (BVEHEFASA L o | | s | =
16 | 8 |16.000| 8.625[12 |10%|R TS0 [T 0 Top5 0 Rzez TTus T
16 | 10 | 16000 |T0.750 12 |11% |5 500 | F 2 [22800 RIRRA | TIML | | = -
16 | 12 | 16000 (12750 iz [1um|R 1502|120 | sug g [R12mE Trasee 1 T T o o
1 | 14 | ta000 1400012 12 |Sqacee |t aa |2mmoo EReR (Trdel == == | == | ==
18 | 8 | 18.000| 8.625 13% I o 5os |5 o0 8908 5 T00 [T 0| — | — | == | —
8 |16 |1B.000 10750 (13 [om |5 E0R | i (29200 [RMAME ITAALL | e | e | e
18 |12 | 18.000 |12.750 [13% |12% |8 17990\ T30 | 996,00 R 1448 (T8 __ | __| __
18|14 18000 14000 13 13 580 T o300 AN U - __ | __| __
18 |16 |18.000 [16.000 1anlie [SESR|T % |sonon | ieas [T1AT_ T T SO
20 | 8 |20.000| 8.625[15 |12%|%'5990[T 30 [457 gg [R16062 [Trese [T
20 | 10 :zo.ooo 10750 5 [1em|S 000 [T 20 laerap(piope [rree | 1 [ __
20 12 \_20.000 12750 [15 [13% R 19900 [T 500 Tocspp R160s2 [T1oes T 1 | [ __
20 | 14| 20.000 1400015 14 |SPE0 TS0 o0 pleer Tiaw | __ | __
20 | 16 |20.000[16.000 15 |14 |g15000 |1 300 | 37800 (513002 |1 3ea| —— | —— | —= | —-
20 |18 |20.000[18.000 (15 |141 81200050 [ 5g7 g R160e2 TTaaee [ T T T __
24 |10 | 24.000 10750 17 |15% R 2390 [T 30 700 5o [R 19312 1ot m= | == = [——
24 |12 |24.000 12.750 17 |15% 51175 |+ o0 | 50400 R1%2 (73| —— | ——= | —— | —=
24 |14 [24000 1400017 [16 [RBETT 0 T5p000 f1ed2 [T2as | __ [ __ | __
24 |16 |24.000 16.000 17 16 %200 500 516,00 [8 171z [Tasal
24 |16 24000 18000 17 16 SE TH0 sppc0 Al v __ __ | __ | __
24|20 | 24000 20000 [i7_|17 |3 BES 70 T5s000 pledi T38| __ | __| __

(See footnotes on pages 32-33)



n “STAINLESS AND INCO ALLOYS

FULLY ANNEALED”

L5 W LELINLS.

Type A and Type B

n “PRECISE DIMENSIONS”

Closest possible to nominal . . . not just within tolerances . . . that's
what engineers and fabricators want. Multiple variations within tolerances
can pyramid throughout the piping system.With Feawesne fittings, you'll
never have to cut and piece—make all those extra welds to compensate

for deviations!

“CLEAN, PASSIVATED FINISH"

Ready for welding. Fitting: are packaged to stay dust-free,grease-free

and dry.

That Feawesnve extra care which means precise squaring, accurate bevel o=
angle and uniform land thickness . . . pays off in easier alignment and
uniform, sound welds.

E “CONCENTRICITY OF ENDS”

Eliminates time-consuming, costly pipe clamping to achieve alignment.
With Feawesnve you get fast, accurate alignment. You can't buy truer

B “MACHINE-TOOL-CUT BEVELS” concentricity
1" THROUGH 24"

2294

[ ETILINZ,) |
216" WALL
MATERIAL

i

.
MSS STANDARD--
SHORT LENGTH

n “MSS §P-25 IDENTIFICATION

Electro chemical etched . . . uniform and permanent — complete
FLowusne identification is assured . . . even years after a fit-

ting is in service!

38

“SMOOTH INTERIOR SURFACES”

Assure optimum free flow with interior walls
free of die marks, ridges and waves . . .
possibility of corrosion, erosion and product
accumulation minimized!

E“LAP MACHINED
WITH SERRATED
FACE IN ACCORDANCE
WITH ASME B16.5"

Allows optimum gasket sealing efficiency.

i,

ANSI STANDARD--
LONG LENGTH



THE /2= =[S OF BUTT-WELD
STUB ENDS

TY P E “A" FILLET MARKED AVAILABLE MATERIAL (1)

RADIUS i
SQUARE | LENGTH SCHEDULE (1) LAP in accu[dance STAINLESS SIZES
FILLET RADIUS
INsioE | _pmseum ASME B16.9 FACE | accordance Wit o 0at, A; ;gY ALLOY | ALsgbYeM| (Inches)
| LAP JOINT OR V! with sp.g5 |316-316L 200 6061-T6
ey 55 (3) ASME B16.9 X X — — — 15-24
SHORT | 1559 ASMEBISS | X X X X — | wos
e © Mucfn’ned
408 phon:;faphic ARAEHIRY X X X X - 15-24
) serrations
h“lrcK. 408 n acz;;‘fance ASME B]é.? X X X X X V2'24
gizgs_ - ASME BI6.5 T
S - X X X X X 12-24
TABLE ON LONG
REVERSE
SIDE [ jéf'l"_r 160 ASME B16.9 X X X X — Y5-12
FLANGE
XX S. ASME BI6.9 X X X X — 15-8
TYPE “"B”
FILLET MARKED AVAILABLE MATERIAL (1)
RADIUS e
LENGTH LAP . accordance STAINLESS SIZES
SQUARE VERY SHORT asME B1g.g|SCHEDULEM | Enge i with |7 STEEL | Aoy | ALLoy [ALUMINUM (Inches)
INSIDE FILLET RADIUS acﬂﬂr_daﬂce MSS 304, 304L, 3003-F,
CORNER / SUIP-ON FLANGES with | gpgg |3Wafel’| 400 | 200 | GoeTs
\ e 55(3) MSS SP-43 X X b — — Yo-24
Machined
with
SHORT 108 (3) | Phenegraphic | g gp 43 X X - — — | w4
in accordance
with
ASME Bl6.5
408 MSS SP-43 X X b — — 1p-24
____ SLIP-ON
FLANGE
n
T Y P E C " FILLET MARKED AVAILABLE MATERIAL (1)
RADIUS in
‘ LAP i accordance| STAINLESS SIZES
VERY SHORT FILLET LENGTH | SCHEDULE (1) FACE o with 9" steet ALLOY | ALLOY [ALUMINUM/ (Inches)
iy ‘ RADIUS FOR USE acc&rit{ﬁnce MSS soaL, 7 e | goos
e o ‘
\ [_ Not covered
58 " by any X X — — — Ya-24
°’;"ed standard
[e]
SHORT e
Sitface Not covered
108 by any X X m— — — 1524
- standard
NESS s
ngMED ~l (1) Certain other wall thicknesses and materials available on special order.
ROLLING (2) Concentric serrations can also be provided. Phonographic or cencentric serrated stub end lap faces are equally

acceptable for providing flanged connections which meet piping industry p-essure rating requirements. Other
PLATE special facings can be provided,

~ FLANGE




STUB ENDS

— ASME B16.9 SHORT

SIZE » SCHEDULE

. AND LONG PATTERN

MATERIAL

STAINLESS STEELS

TYPES 304, 304L, 304H,
316, 316L, 316H

SIIEHE-A;C.:IEI.JULE N I C K E L A L L o Y s
ALLOY 400, ALLOY 200

ALUMINUM ALLOYS
TYPES 3003-F, 6061-T6

« STAINLESS STEELS
REGULAR PRODUCTION p e STAINLESS STEELS « INCO ALLOYS

PART $-5 PART §-1
SCHEDULE 58 SCHEDULE 108
LENGTH J RADIUS Featherweight Light I.P.S.

‘ | ‘ Approx. Approx.

NOM. OUTSIDE Inside wall Lap Wi in Inside Wall Lap Wt. in
PIPE DIAMETER | DIAMET:R Diameter | Thickness = Thickness | Poundst | Diameter | Thickness | Thickness | Pounds}

SIZE (0.0.) (G) Short | Long A B (1.D.) M) t) Short (1.D.) m ) Short
Ya 840 1 1% |2 31 % Yha J10 0 .065 065 14 .674 | .083 .083 16
% | 1050 | 1 |2 | 3] % | % 920 | .065 .065 18| .884 .083 | .083 .21

1 1:315 2 2 | 4 Ya Vas 1.185 | .065 .065 25 1.097 | .109 .109 35
1% 1.660 2% |2 41 3%e | 1.530 | .065 .065 39| 1.442 1 109 109 49
1 1.900 2% |2 4 | % Va2 1.770 | .065 .065 41 1.682 | .109 .109 .56
2 2.375 3% 2% 6| Y% Va2 2.245 | .065 065 J1| 257 | .09 109 .94
2% 2.875 4% 2% 6| %he | Ve | 2709 | .083 .083 95| 2.635| .120 120 0 1.25
3 3.500 5 2% 6| % Yaz 3.334 | .083 .083 1.23 | 3.260 | .120 120 | 1.60
3% 4.000 5% |3 6| % a2 3.834 | .083 .083 1.63 | 3.760  .120 120 | 1.90
4 4.500 6%, |3 6 he Tha 4.334 | .083 .083 1.90 | 4.260  .120 120 | 2.40
5 5.563 7%s |3 8 | e Ve 5.345 | .109 .109 2.80 | 5.295| .134 134 | 3.25
6 6.625 g 32| 8| % Ve 6.407 | .109 .109 3.88 | 6.357 | .134 34 | 475

8

8 | 8625 10% |4 | 8| % | Y% | 8407 109 | 109 | 590| 8329 | .148 | .148 | 7.10
10 | 10750 | 12% |5 |10 % |y, [10482 134 | 134 | 89010420 | 165 | 165 |11.30
12 12.750 | 15 | é 10 | A Ve | 12.438  .156 156 | 15.30 1 12.390 | .180 .180 |18.00
14 14.000 | 16% 6 12 | Y he | 13.688 | .156 156 | 19.00 | 13.624 | .188 .188 24.00
16 16.000 | 18% |6 12 | Ya Yie | 15.670 165 165 ! 25.00 | 15.624 | .188 .188 [28.00
18 18.000 | 21 6 12 | Va Yis | 17.670 165 165 | 34.00 | 17.624 | .188 .188 |38.00
20 20.000 | 23 6 12 | ¥ he | 19.624 | 188 188 | 43.00 | 19.564 | .218 .218 |48.00
24 24.000 | 27% |6 12 | Yhe | 23.564 | .218 .218 | 57.00 | 23.500 | .250 .250 |60.00

Other analysis and metals can be furnished where quantity justities production.
See pages 62, 110 and 111,

The *“H" grades are generally nct available in Schedules 5S. The "L" grades are
normally not available in Schedules 16( and XX Strong.

Aluminum is generally available in long pattern only.

40 (continued on next page)



BUTT WELDING FITTINGS

See pages 42 and 43 for

SCHEDULES
55, 10€, 40$

Schedules 80S, 160, XX Strong Wall

STAINLESS STEELS

TYPES 304, 304L, 304H,

316, 316L, 316H
NICKEL ALLOYS

ALLOY 400, ALLOY 200

ALUMINUM ALLOYS
TYPES 3003-F, 6061-T6

MADE IN ACCORDANCE

WITH ASME B16.9
REGULAR PRODUCTION b |

Stub Ends are supplied in Type A or Type B.
Type A is more readily available.

At Pt
! T

-t
B
7

1D oD

e
= ‘
— /
L}
G 1D o.D G
RAD A RAD &
v R F—'—ﬂ_l
L[;J SERRATED FACE IN t, L) SERRATED FACE IN
ACCORDANCE WITH ASME B16.5 " ACCORDANCE WITH ASME B16.5
TYPE A TYPE B

Schedules 55 and 10$ Stub Ends are usually
supplied in Short Lengths; Long Lengths are
available on special order.

Schedule 405 Stub Ends are supplied in either
Short or Long Lengths.

PART 5-4
\ ‘ SCHEDULE 40S
LENGTH J RADIUS Standard 1.P.S.

NOM. OUTSIDE Inside Wall Lap e
PIPE DIAMETER DIAMETER Diameter Thickness Thickness Pounds$

SIZE 0.0, ©) Shot | Long A B (D) il ) Short
Ya .840 1% 2 3 P Yo .622 .109 .109 19
Y 1.050 M4 2 ) % Va2 .824 13 113 .26
1 1.315 2 2 4 A Vaa 1.049 .133 133 .38
1% 1.660 2Va 2 4 e Va2 1.380 .140 140 .55
1% 1.900 27 2 4 Va Voo 1.610 .145 145 .69
2 2.375 3% 22 6 Ko %9 2.067 154 .154 1.35
2% 2.875 4% 2 6 e 52 2.469 .203 .203 1.77
3 3.500 5 2 6 3% Yaa 3.068 216 216 2.50
3% 4.000 5% 3 6 % Yoo 3.548 226 226 3.58
4 4.500 634 3 6 he Y52 4.026 237 .237 4.13
5 5.563 7% 3 8 e e 5.047 .258 .258 6.15
6 6.625 8Ys 32 8 Va e 6.065 .280 .280 7.88
8 8.625 10% 4 8 Ya Ve 7.981 .322 322 13.38
10 10.750 12% 5 10 Va e 10.020 .365 .365 22.20
12 12.750 15 6 10 Vo Ne 12.000 375 375 31.50
14 14.000 16 6 12 Va e 13.250 375 375 37.80
16 16.000 18 6 12 Vo e 15.250 375 .375 45.00
18 18.000 21 6 12 Va e 17.250 .375 .375 60.00
20 20.000 23 6 12 V2 e 19.250 375 .375 66.00
24 24.000 27 Va 6 12 1 2 | e 23.250 . 375 375 85.00

tWeights shown are for Stainless Steel. Approximate Nickel and Nickel alloy
weights are obtained by mulliplying by 1.12. Approximate Aluminum weights are
obtained by multiplying by .33.

Ends are accurately machine tool cut and finished as shown on page 61.
Made in accordance with ASME B16.9 where applicable.

All dimensions are in inches. See metric converson charts on pages 112 through
123, and dimensional tolerances on pages 60 and 1.

The basic minimum lap thickness in all Schedul:s shall not be less than shown
above.

|



e FLOWLINE.

WALL THICKNESS.

ASME B16.9 SHORT
AND LONG PATTERN

STAINLESS STEELS

TYPES 304, 304L, 304H,
SIIEHE-A;C':I?I;UKE 31 6, 31 6'., 316H

NICKEL ALLOYS
ALLOY 400, ALLOY 200

ALUMINUM ALLOYS
TYPES 3003-F, 6061-T6

» STAINLESS STEELS

i « INCO ALLOYS  + ALUMINUM ALLOYS
PART $-4 PART §-8
SCHEDULE 408 SCHEDULE 803
LENGTH RADIUS Standard 1.P.S. Extra Heavy I.P.S.

NOM. OUTSIDE | Inside | Wall Lap A\!‘:‘It:."i::' Inside Wall Lap RUI-JIT?:‘
PIPE DIAMETER | DIANETER Diameter | Thickness | Thickness | Poundst | Diameter | Thickness | Thickness | Pounds}

SIZE (0.D.) (3) Short | Long A | (1.0) | M) {f) Short (1.D.) (L} ) Long
a .840 1% 2 3 % .622 { .109 .109 .26 546 147 147 .34
Y 1.050 1he |2 | 3 % .824 | 113 113 .36 742 154 .154 A7
1 1.315 2 2 4 % 1.049 .133 133 .68 .957 179 79 .88
1Y 1.660 % 2 4 | Y 1.380 .140 .140 87 1.278 | 191 191 1.26
1 1.900 7% 2 4 Vi 1.610 .145 145 1.20| 1.500 .200 .200 1.49
2 2.375 % 22 6 | %he 2.067 154 .154 2.25| 1.939 .218 .218 3.05
2% 2.875 4% | 2% 6 | Yhe 2.469 | .203 .203 3.40 | 2323 | 276 276 4.40
3 3.500 5 2V, 6 % 3.068 216 216 4.65| 2.900 .300 .300 6.50
32 4.000 £ 3 6 % 3.548 226 | 226 5.89 | 3.364 318 318 7.75
4 4.500 €% |3 6 | he 4.026 | .237 237 6.83 | 3.826 | .337 337 9.65
5 5.563 7%e |3 8 | e 5.047 .258 .258 11.88 | 4.813 375 375 16.33
6 6.625 %! 3% 8 ] 6.065 .280 .280 15.18 | 5.761 432 .432 22.63
8 8.625 10% 4 8 Va 7.981 | 322 322 23.81 7.625 .500 .500 34.12
10 10750 [ 2% [5 [0l 0w 10020 | 365 | 3¢5 | 3950 9750 | 500 | 500 | 54.00

T

12 12.750 1£ 6 10 V2 12.000 375 375 48.50 | 11.750 .500 .500 64.50
14 14.000 1¢% 6 12 Y2 13.250 375 375 63.00 | 13.000 .500 .500 84.00
16 16.000 1€%2 |6 12 | % | 15.250 @ .375 375 73.50 | 15.000 | .500 .500 98.00
18 18.000 21 6 12 Ya 17.250 | .375 375 99.00 | 17.000 .500 500 | 136.00
20 20.000 2: 6 12 Ya ] 19.250 375 .375 1108.00 | 19.000 .500 500 | 157.00
24 24.000 | 27% 6 12 Y2 ’ 23.250 375 375 1 139.00 | 23.000 .500 .500 |178.00

“Long” length is standard for Sch:dules B80S, 160, and XX Strong Wall in accordance See pages 62, 110 and 111,

W'th‘ANS‘{ |2tl16:9. The “L" grades are normally not available in Schedules 160 and XX Strong

E;ﬁliENSIABmISB standard for Schecules 808, 160, and XX Strong Wall in accordance iWeights shown are for Stainless Steel. Approximate Nickel and Nickel alloy
weights are obtained by multiplying by 1.12. Approximate Aluminum weights are

Other analysis and metals can be furn shed where quantity justifies production. obtained by multiplying by .33.
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All schedules of Long (ANSI Length)
Stub Ends are usually supplied in Type A,

BUTT WELDING FITTINGS

SCHEDULES
80S, 160, XX Strong Wall S f J=
rj‘/;ADA 7 I %AD A r-T
STAINLESS STEELS [ftm | | ]
1.D. D. R
TYPES 304, 304L, 304H, T ] T 7] |
316, 316L, 316H T 'J;ﬁ/ /N

TYPE A TYPE A

NICKEL ALLOYS
ALLOY 400, ALLOY 200

ALUMINUM ALLOYS
TYPES 3003-F, 6061-T6
MADE IN ACCORDANCE
WITH ASME STANDARDS

REGULAR PRODUCTION p  STAINLESS STEELS

Schedules 805, 160 and XX Strong Wall
Stub Ends are supplied in Long Lengths.
Short Lengths are available on special
order.

| PART §-16 | PART §-XX
‘ l ‘ LENGTH F | FlADIUSl‘ SCHEDULE 160 ‘ X}: STRONG WALL
[ \ \ Approx. [ Approx.
NOM. OUTSIDE ‘ Inside Wwall Lap | Wt.ri: ‘ Inside ‘ Vrall Lap \I?l?nlj:
PIPE ‘ DIAMETER ‘ DIAMETER ‘ ‘ Diameter ‘ Thickness = Thickness | Poundst | Diameter | Thickness | Thickness ‘ Pounds}
SIZE | (0.D) | @) Short | Long A (1.D) m t) ‘ Short \ o) | 1) [ Long
. | ‘
Vs ‘| 840 ‘l 1% |‘2 ‘| 3| u |‘ 464 188 | 187 | 43| 252 " 94 | 294 | .68
| | |
I T | T [
% | 1.050 | W ‘lz 3 '\ e ‘l .612|‘ 219 | 218 | .66 434 | .08 | .308 ‘l 94
1 ‘ | T
L 14315 | 2 |‘2 4 | Y 815 250 | 250 | 1.22\ 599 | .58 | 358 | 176

| \ | \
% | 1660 | 2% 2 | 4 | %o | 1.160|‘ .250‘| 250 | 1.64|‘ 896 | .382 382 | 2.52

1‘/2i 1.900‘ 27k ‘2 | 4 Va 1.338 .281 .281 2.08‘ ’I.100| .400 ‘ .400 2.98
| | | 2% |

2 2375 | 3% \lm 6 \ g, | 1.689 | .343‘ 343 4.79" 1503 | 436 | .436 ‘ 6.10

2‘/2‘ 2.875 | 4 ‘2‘/2 6| 5/16‘ 2.125| 375 ‘ 375 | 5.94‘ 1.771 | .552 .552 | 8.80

3| 3500 | ‘| 26| 6| % | 262 ‘I 438 |‘ 438 | 7.0 2.300 ‘ 600 " 600 ‘| 9.80
3% | 4000 | Sk |3 6| % | - T | _ | _ 278 | 63 | 636 | 1550
| | ‘ ! ! | \ }
4 | 4.500 ‘ 6%, ‘ 3 } 6 ‘ Me ‘ 3.438 ‘ 531 531 } ]5.15‘ 3.152 | 674 ‘ 674 19.30
| | | | | - |
5 “ 5.563 ‘ 7%he ‘ 3 8 he ‘ 4.313 ‘ .625 ‘ .625 ‘ 27.]0‘ 4,063 ‘1 750 ‘ 750 32.66
6 ‘| 6.625 ‘| 8 | 3n 8 w | sie7 79| 78 ‘ 37.56| 4.897 |‘ 864 | 864 | 4526
| | ! | | |
8 ‘ 8.625 |‘ 10% “ 4 | 8 | Ya ll 6.813 | .906 ‘ 906 ‘ 61.75| 6.875 L.875 |‘ .875 59.71
\ | |
10 i 10.750 “ 12% ‘| 5 10 ‘ Ya |‘ 8.500 ‘I 1.125 ‘ 1.125 ‘ ]2].50‘ — L — ‘I — ‘ —
12 12.750 i 15 |‘ 6 | 10 Va ‘| 10.126 |‘ 1.212 ‘ 1.312 ‘ 169.00 = | — | — -
| I
The basic minimum lap thickness in all chedules shall not be less than shown above All dimensions are in inches. See metric convirsion charts on pages 112 through
Ends are accuralely machine tool cut and finished as shown on page 61 123, and dimensional tolerances on pages 60 and 61.

Made in accordance with ANSI B16.9 and MSS SP-43 where applicable.
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FLOWLINE.

i AS FORMED
STUB ENDS
LALLE DL E
WAL THICKNESS
h ATERIAL
4
0 7
1
T
¢ B TYPE C
T ]
! )
4 e

STAINLESS STEELS: TYPES 304L,316L,

An ECONOMY Stub End for use where
square inside corner is not required,

and where pressure- temperature

design considerations are not important.

PART SC-5 PART SC-10
SCHEDULE 5 SCHEDULE 105
Featherweight Light L.P.S.

NOM. OUTSIDE Inside Wall Approx. Inside Wall Approx.
PIPE DIAMETER DIAMETER LENGTH RADIUS Diameter Thickness Wt.in Diameter Thickness Wt.in
SIZE (0.D.) (6) 1)) (R) (1.D.) m Pounds+ (1.D.) m Pounds:
Vh 840 1% 2 Yo 710 | .065 13 674 | 083 14
% 1.050 1% 2 % | .920  .065 14 884 083 18

1 1.315 2 2 Y 1.185  .065 19 1.097 | .109 31
1% 1.660 2% 2 Yo 1.530  .065 21 1.442 | 109 42
1% 1.900 2% 2 Y 1.770  .065 29 1.682 | 109 .44
2 2.375 3% 2% | W 2.245 065 44 2.157 | .109 81
2% 2.875 4% 2% | 4 2709 083 .75 2.635  .120 1.00
3 3.500 5 2% |k 3.334 083 .94 3260 .120 1.25
4 4500 | 6% 3 % 4334 083 138 | 4.260 120 1.88
5 5.563 75 3 | % 5345  .109 2.06 5295  .134 2.63
6 6.625 81 3% Xs 6.407  .109 2.75 6.357  .134 3.56
8 8.625 = 10% 4 Ys 8.407 | .109 3.88 8.329  .148 6.19
10 10.750 | 12% 5 Me | 10.482 | 134 7.48 | 10.420  .165 9.46
12 12750 15| 6 % | 12438 | 156 | 15.00 | 12.390  .180 16.07
14 14000 16% | 6 Y 13.688  .156 | 19.20 | 13.624  .188 | 23.10
16 16000  18% | 6 Y 15670 165 | 23.90 | 15.624  .188 | 27.20
18 18.000 = 21 6 A 17.670 165 | 2850 | 17.624  .188 | 32.40
20 20.000 23 6 Ys 19.624 188 3630 | 19.564 218 47.70
24 24.000 | 27% 6 Yo 23564 218 | 56.00 | 23.500  .250  58.27

Other analysis and metals can be furnished where quantity justifies production. Type “C" Stub Ends are available in short length only, in Schedules 5S and 10S.
The Tibe G Sub s e Wblng, 310 it h I rolled o The ap o ek o JSCSARC WSS SPE5, 5 ok cramca e~

face is not machined; it is formed to a plane surface which is suitable for applica-
tions where an economy-type Stub I.nd is desired.
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THE REL

and its plus values

“CONSISTENCY IN DESIGN”

All Feawesne reducers below 16" are produced and stocked
“bell" shaped. Above 14", popular sizes are supplied “belled”
Few manufacturers, if any, can make this claim of consistency
throughout the size range. Avoid buying the problems created
by conical shaped reducers. HEAT AFFECTED ZONI-

FLOW
TURBULENT AREA

HEAT AFFECTED ZONI. AND
TURBULENT AREA OVZRLAP.
GREATER CHANCE OF FAILURE.

“CRITICAL HEAT I\FFECTED
AREA AND TURBULENT ZONE
DON'T OVERLAP'

7175
10” x 6” SCH. 10S
L@ Z
165”7 WALL
MATERIAL

“BETTER ALIGNMENT,
FABRICATION S/IVINGS,
AND FULLY RATED”

TANGENT ALLOWS FULLY RATED BUTT WELD.

777,

MACHINED I.D. AND BE/EL
GIVE YOU EXACT FIT-UP

R,

HCOLD FORMED" ANGLE WELD COST 509, MORE.

E “MSS SP-25 IDENTIFICATION"

LOOSE TOLERANCES.
POOR FIT-UP,

“STAINLESS AND INCO ALLOYS
FULLY ANNEALED"

“ENGINEERED BELL SHAPED

CONSTRUCTION” “CONCENTRICITY OF ENDS”

“MACHINE-TOOL-CUT BEVELS” “SMOOTH INTERIOR SURFACES”

The FLOWLINE REDUCER Costs No More Than An Ordinary Fitting! o



o STAINLESS STEELS
REGULAR PRODUCTION b o STAINLESS STEELS « INCO ALLOYS

\ PARTS 0-5 AND R-5

PA

FLOWLINE.
REDUCERS

STAINLESS STEELS

TYPES 304, 304L, 304H,
316, 316L, 316H

NICKEL ALLOYS
ALLOY 400, ALLOY 200

ALUMINUM ALLOYS

TYPES 3003-F, 6061-Té

RTS Q-1 AND R1

o STAINLESS STEELS
* INCO ALLOYS

« ALUMINUM ALLOYS

PARTS @-4 AND R-4

0UTSIDE \ SCHEDULE 58 SCHEDULE 108 SCHEDULE 408
DIAIMETER Featherweight Light 1.P.S. Standard 1.P.S.
|  Inside Wall | Inside Wall Inside Wall
NOM Diam. (1.D.) | Thickness | Diam. (1.0.) | Thickness Diam. (1.D.) | Thickness
Pll’E. Large Small LENGTH‘ Large Large | Approx. Large Large Approx. Large Large Approx.
End End EnicLE | Emd—T | WG in | EmbelE | EMeT | WL in | End—LE | End—T Wt in
SIZE (0.D.) (0.D.) (H) Small Small | Poundst small small Poundst small Small Poundst
End—SE End—t End—SE End—t End—SE End—t
lE 920 T .065 lE  .884 T .083 lE 824 | T .113
3 34 1
%x % | 1.050 675 | 12 ge sus 4 065 | 15 se sas o+ 065 | 20 sg 493 | 4 091 27
|
LE 920 T .065 lE 884 T .083 IE 824 | T 113
1
%x 2| 1.050 840 | 1% e 70+ 065 | 17 se 674t 083 | 22 sg 22 | 1 .09 31
LE 1.185 T .065 lE 1097 T .109 E 1049 | T 133
T x % | 1315 675 | 2 ¢ 545 | 4 065 A6 sg o sa5 v 065 21 se 493 |+ o9 .33
LE 1.185 | T 065 IE 1097 T .109 IE 1049 T .33
T x 2| 1315 840 | 2 ¢ 710 1 065 16 I ge e74 + 083 27 se 622t 109 .34
LE 1.185 | T .065 LE 1097 T .109 LE 1049 T .133
T ox % | 1315 | 1.050 | 2 gt 050 4 065 V7 |se 884 t+ 083 29 |sg 824  t .113 -36
LE 1.530 | T .065 LE 1.442 T .109 LE 1380 | T .140
Wax Y| 1.660 | .840 | 2 & 710 4 065 | 21 sg 74 + 083 35 s e22  + 09 46
| |
LE 1.530 T .065 E 1.442 T .109 lE 1.380 | T .140
ex % | 1.660 | 1.050 | 2 g 995 4 065 22 s ssa 1+ 083 39 | se 824 | t .13 A9
LE 1.530 T .065 lE 1442 T .109 LE 1380 | T .140
Tax 1 1.660 | 1.315 | 2 ¢ 1785 1 065 | 22 | sg 1097 4 a0 3% sg o049 | 1 33 49
LE 1770 | T 065 [E 1682 T .109 LE 1610 | T .145
V2x 1 1.900 .840 2% ge 710t 065 23 sg s74 t 083 37 s .522‘ t .109 =30
lE 1770 | T .065 lE 1682 T .109 lE 1610 | T 145
Vax % 1.900 | 1.050 | 2% g o0 + 065 24 s gas + o083 3% | SE 824 + 113 .52
LE 1770 | T 065 LE 1682 T .109 LE 1610 T .145
1% x 1 1.900  1.315 | 2% ¢ 1185 4 065 | 25 sE 1097t .109 43 sE 1049+ 133 58
LE 1770 | T .065 I'LE 1682 T .109 LE 1.610 T .145
1 1 1, | |
1ax 1% | 1.900 | 1.660 | 2%2 g 1530 4 065 | 27 | sg 1442 t 09 46 se 1380+ 140 62
T
LE 2.245 | T .065 lE 2157 T .109 lE 2067 T .154
3,
2 x % 2375 11050 3 g “opo| y 0s5 | 33 s Tsga o+ 083 56 | se 824+ 113 -80
|
LE 2.245 | T 065 [E 2157 T .109 lE 2067 T .154
2 x 1 2375 [ 1315 3 g j0e5 v 065 | 37 s 097 o+ 109 02 se Tose o+ 133 .89
E 2.245 | T 065 lE 2157 T .109 LE 2067 T .154
1
2 x V% 2375 | 1.660 3 g Y530 s 0es | 40 sp Taa2 o+ 09 67 s 1380 1 140 .96
LE 2.245 | T .065 TLE 2157 | T .109 E 2067 T .154
1
2 x 1% 2375 [1.900 3 | 1770+ 0s5 41 sk ves2 + 00 69 st 1ew0 + a5 99
; .. |[LE 2709 T .083 [E 2635 T 120 LE 2469 T 203
2%ax 1 2.875 | 1.315 | 3% e Yhgs | 1 065 96 | se 1097+ 109 83 sg 1049 ¢ 33 | 142

Other analysis and metals can he furnished where gquantity

See pages 62, 110 and 111,

The “H" grades are generally not available in Schedules 58S.

normally not available in Schedules 160 and XX Strong.

46

justifies production.

tWeights shown are for Stainless Steel. Approximate Nickel and Nickel alloy

weights are obtained by multiplying by 1.12. Approximate Aluminum weights are

The ““L” grades are

obtained by multiplying by .33.

(continued on next page)



BUTT WELDING FITTINGS

SCHEDULES
55, 10S, 40S, 80S, 160, XX Strong Wall

MADE IN ACCORDANCE
WITH ASME & MSS STANDARDS

REGULAR PRODUCTION b

o STAINLESS STEELS

« INCO ALLOYS

o ALUMINUM ALLOYS

* STAINLESS ST

PARTS 0-8 AND R-5 PARTS 0-16 AND R-16 PARTS Q-XX AND RX
DIMETER Exta Heahy LPS. SCHEDULE 160 XX STRONG WAL
\ Inside Wall nside | Wall Inside | Wall
et Large small "'“L"a'ré'e"" "‘E'?Ei“ Agprox. ""{"a‘é'e'”" Thl'.?:;:ss Approx mﬂr(gléu') Mt | appron.
Site I e B - A B O v L D o o
End—SE End—t End—SE End—t End—SE End—t
ux | 1060 | so7s| Wl ol P | 87 | e | e sl e | e
ux % | 1.050 | 840| 1% |8 TR TG | 40 |8 Gl Toa | 55| s 2m2| 1204 | 80
i = | i35 | o75| 2 | G| ik | <2 e == == —
1 ox wm| 1315 | 840| 2 |% W) TP | 44 |G U T | 57 s 2e| 1o | 88
1 ox % | 1315 | 1050 2 |8 71 TN | 49 [ 6| T7te | 61 | st dea| 508 | 98
x| s | an 2 [2BTE] w|EUETE] w8 TS
ax % | 1660 | 1.050| 2 |8 TR A0 | 56 |5 Men| 1o | 73| st 4| 1 os0s | 1412
x 1 | 1ss0 | s 2 [l T | s (R unliam] e |k w7 s
e w| Too0 | o aw|f sl Tae | el T | os |k T T | s
e | 100 | 1oso| zaE e[ TEET 5y | el A e [k T[T | e
a1 | 1900 | tars| 2w [E s TA | ol e va T o [ R TR | s
ex 1% | 1.900 | 1.660 | 2% | 19| 130 | 80 | 1% 130 | 112 | 5t eve| 1 3s2 | 1:60
1 » | 2o | voo| 3 [ 2] A o |2 0] 000 |k BB 1S | e
2« 1 | zavs | vers| 3 [ ] 100 | 1an | R e Uil | ves | a1 | aes
2 x 1w | 2375 | 1660| 3 | 1B7| TN | 127 | 1| 135 | 199 | st ess| 1 aep | 2.54
2 x 1% | 2375 | 1.900| 3 | V80| 1 %0 | 1-30 | s 1w |« 2m | 204 | st 100| 1 o0 | 260
2ax 1 | 2075 | 1a1s] on|f 28| T 1o K | T | 29 | & Vi 1 e | o

Ends are accurately machine tool cut and finished as shown on page 61.

Made in accordance with ASME B16.9 and MSS SP-43 where applicable.

All dimensions are in inches. See metric conversion charts on

123, and dimensional tolerances on pages 60 and 61.

pages 112 through

(continued on next page)
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REDUCEI‘S . « « ECCENTRIC, PART Q — CONCENTRIC, PART R

« STAINLESS STEELS
+ INCO ALLOYS
* ALUMINUM ALLOYS

o STAINLESS STEELS

R:GULAR PRODUCTION P> o STAINLESS STEELS

« INCO ALLOYS

PARTS Q-5 AND R-5 PARTS Q-1 AND R4 PARTS Q-4 AND R-4

CUTSIDE SCHEDULE 58 SCHEDULE 108 SCHEDULE 408

‘ DIAMETER Featherweight Light 1.P.S. Standard 1.P.S.

Inside Wall Inside wall nside Wall
!:'lljlng Large Small LENGTH D!aﬂlérgen) Th{l;i:g:ss Approx. Dia{na'r(gléu') Thli.?r(g:ss Approx. maﬂ;r(glén') Th{:i:g:ss Approx.
SIZE (5.‘3‘.) o (H) Eomall. i, p‘.‘iﬁnég g Tl | e o B | ST Pv:Ltlhdlsrli
End—SE _ End—t End—SE Eni—t End—SE | Eni—t

2% x V% | 2875 | 1660 | 3% |5t T | 1 oes | 64 | Tam it des | 95 s ram s a | 161
2% x 1% | 2875 | 1.900 3% & T7m 1 oes 67 & Tee e | 98 & Tew T2 167
| 2%x 2 | 2875 | 2375 3% 5 2 1o 70 % 3oa 1 aay | 103 % 3ee 4 ey | 176
3 x 1 | 3500 | 1.315 ) 3% |55 1788 |1 065 | 7O |sE Taer |1+ dey | 103 |8 Toe |1 He | 18
3 x 1% 3500 1.660 | 3% g 150 ;e 7O Sk aes 1 ney 103 & oe TS 186
3 x 1% | 3500 1900 | 3% |5 177 |1 oss 78 4 ass 4 qee 113 g 3 TS| 07
3 x 2 | 3500 2375 | 3% g 3345 1 oes B3 G 313 1 qes 121 & aeer 1 cn | 220
3 x 2% | 3500 | 2875 | 3% g 3700 1 om | 90 |5t gaas o am | 130 & e T A& 238
ex 1% | 4000 1.660 | 4 g 150 1 0gs 93 G e o oaa 137 4 Ve s 2.60
Jex 1% | 4000 | 1.900 | 4 & im0 g 99 % Ties 1 e | 146 & Tew 1w 276
3%x 2 | 4000 | 2375 4 gy 1 oes 106 & 310 N0 L5 & Ser s e | 297
Jax 2% | 4000 2875 4 Gy g om 117 G 3iee 1 im 172 & i 1 ey 3.25
3%6x 3 | 4000 | 3.500 4 & 33 ;om 120 5 30 1 s | 177 & 3o 1 me | 335
4 x 1| 4500 | 1900 4 5 V75 ogs 105 |G Tiea 1 qes | 150 8 Ten ;e 3.00
4 x 2 | 4500 | 2375 | 4 |5 2045 |1 0es | 121 |5 557 |1 e | 173 St zeey |4 e | 347
4 x 2% | 4500  2.875 4 g 3705 1 ops 128 §E 263 | 1ii3 183 Si 3vas | ) 2os | 366
4 x 3 | 4500 3500 4 5 5ass g om 134 st 50 1oz 192 % 3osm 1 me | 384
4 x 3% 4500 4000 4 & sgi g om 138 G 37e0 1z 198 S 3%a 1 as 397
5 x 2 | 5563 | 2375 | 5 |5t 25 |+ 063 | 2-33 |5i gusy | ¢ o | 283 St Seer |4 g | 555
5 x 2% | 5563 | 2.875 | 5 5 3300 | 1 oes | 255 5% ess |+ 20 | 309 &% uep | a3 | 607
5 x 3 | 5563 | 3.500 | 5 |5 335 | 1 om 264 [t 3260 |+ im0 | 320 & 30es | 396 | 6:29
5 x 3% | 5562 | 4000 | 5 G 35 |t oms 271 Sk 37s0 |1 20 | 328 Sk ews | a3e | 645
5 x 4 | 5560 4500 | 5 & i3y om 276 st izé0 1 1z 329 4 dose 1 gy | 657
6 x 2% | 6628 2.875 | 5% st p709 1 oss 318 st 5ass | 112 | 335 8 Shes 4 a0n | 837
6 x 3 | 662t 3.500 | 5% s 334t oss 333 5 3oeo | s a2 401 & 306 . 3¢ | 877
6 x 3% | 6628 4000 5% g g . om 339 st ave 1 13 420 & 590 1 72 | 893
6 x 4 | 6625 | 4500 | 5% |5 $350 1 ooms | 341 |t $30 |1 3 | 431 5t 4oss |4 aer | B9
6 x 5 | 6628 | 5563 | 5% |G 3365 1 05 | 360 [ 5995 | as | 445 5t sour |, zes | 948
8 x 3% | 8.62t 4000 | 6 G g 4 op 465 &t Gye 1 iz 648 & aess 1 ape 1410
8 x 4 | B2 4500 6 g iy 4 om 476 st 42 1z 064 S soss 1 ga  14.44

Other analysis and metals can be furnished where quantity justifies production.

See pages 62, 110 and 111,

The “H' grades are generally not available in Schedules 5S. The L' grades are
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normally not available in Schedules 160 and XX Strong.
$Weights shown are for Stainless Steel. Approximate Nickel and Nickel alloy
weights are obtained by multiplying by 1.12. Approximate Aluminum weights are

(continued on next page)



RED“‘ERS . . . ECCENTRIC, PART Q — CONCENTRIC, PART R

o STAINLESS STEELS
o INCO ALLOYS
e ALUMINUM ALLOYS

REGULAR PRODUCTION p>

PARTS 08 AND RS | PARTS 016 AND R16 PARTS 0-XK AND RXX
Qe ‘ | Eﬁﬂ'ﬁmg o | SCHEDULE 160 XX STRONG WALL
Inside Wall _Inside wall Inside Wwall
NO. o syt Ve |"late | apwrox om0 |koes e | Plinee |Tioee | Approx
St A R = I Y T R i A
End—SE End—t | End—SE | End—t End—SE | End—t

2hx T | 2075 | 1es0 | om i B8 [TH [ res[E ME[TE | 27 & T [T | ass
i 1w | 2rs [ ooo | wa 8 T8 (158 o7 [R PR TR | ero k10 [T | s
vax 2 | 2ws | aors | on s 1 [T26 | aze| s 132 | 00s & i 18 | s
3 x 1 | as00 1s1s | 3w R0 TS L2398 Y TR a3 § G TSm 476
T [os0 e | on [S TR oo (BT [ o S TR aw

s« 1m0 | 1900 | on 5 4 (T8 | zes B EAIIS | sas |l T | s
5«2 [eso0 | 2a7s | wn B U |12 | aes | 1o (148 | aaa|E 33|74 [ 570
« 2w | ss00 | 2ms | om |% 280 |13 | aae [l 0 |78 [ arn b BB TR | ese

e 10| 40w [ Tes0 |4 |5 130 [am| |- | —— & umTan | vos
shx 1% | 4000 [ 1o |4 [E 38 [128 [ses] ——| -~ | | Pm[ian | vee
3% 2 | 4000 | 2975 |4 (K ITAL Jaer| | == | —= |8% Vs |7 dse | 774
Shx 2% | eon0 | 2ems |4 [0 13 [am| ——|-- | - LR [18 | ee
hx 3| 4000 | so00 |4 |6 3 [T [aas] —— | = | = |43 1 | e
s » 1 [ 4500 | 1500 |4 | 9 T8 | o1 |k H [TEY | gs6 |t 1 194 [ aae
s 2 [4s0 [za7s |4 [E 3 T8 | g B s (VU] o5 [0 Mt 14N | oer
o xon | as00 2e7s |4 NS T igy k3 TN g b ME TOl 4
s x5 | 4so0 sa0 | 4 % TE s ke el oo b M2 T on
4 x 3% 4500 4000 4 g 3ae (3l 5338 —— | —— | —— & 37 |y 1066
5 x 2 |sses 275 |5 [E 48 TS |25 |E B (148 1203 f 18 [T 1uso
5 x on [sas 275 |5 I H3 [T g3 K 403 T4 e i 48 T 5gg
5 x5 | sse aso0 |5 & NS TUE g5y kame Tes o b T i
s x 9% | sses a0 5 NS TE g __ | __ __Lpm T 14
s x4 saes aso0 s B Tem oy T g & 48 [T ag
o x 25 sz 2ms ma 5 29 T8 toms £ N8 179 o LM T a1z
6 x 3 |ees 3500 sn % S T s 3TN 00 G T g4q0
& % BY% | 6625 |4000 | 5y = 376 ITAR Linem | | | —— [ A8 [T 884 Uop gy
6 x 4 | 6625 | 4500 5% & 3uns 1y 1314 g yae 4o 2181 S ansy i es  26.28
s x5 | ess s me £ 8 TS iaze KM T 0w e 55
0 m A% || G425 [abon | & E 2R TN hpgp | mm [om | —e M2 SEEE TR g
8 x 4  8.625 4500 6 ¢ ggf [am 2036 o3 ;3685 ¢ ghm gy 3563

obtained by multiplying by .33.

Ends are accurately machine tool cut and finished as shown on page 61.

Made in accerdance with ASME B16.9 and MSS SP-43 where applicable.

All dimensions are in inches. See metric conveision charts on

123, and dimensional tolerances on pages 60 and /il.

pages 112 through

(continued on next page)
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RED“‘EI.S « « « ECCENTRIC, PART Q — CONCENTRIC, PART R

o STAINLESS STEELS

RZGULAR PRODUCTION B> « STAINLESS STEELS T SITELS « INCO ALLOYS
e ALUMINUM ALLOYS
PARTS Q-5 AND R-5 PARTS Q-1 AND R-1 PARTS Q-4 AND R4
0UTSIDE SCHEDULE 58 SCHEDULE 108 SCHEDULE 408
DIAMETER Featherweight Light L.P.S. Standard I.P.S.
Inside Wall Inside Wall Inside Wall
NOM. - I uiaﬂ.rtle.n.) Thli_gl:n:ss A DiaEL (1.0.) Thiicknass DiaF. (1.D.) | Thickness
§||;E End End LENGTH | g% e EndT W ENdclE | Ender W EndLE o e
(0.D.) (0.D.) (H) Eﬁaﬂaléz Esrmant Pounds E:;nalsli ESTIzllt Poundst ES;ﬂaISIE Es“t;a“l Poundst
= — — nd— no—. nd—
LE 8.407 | T .109 : ;
8 x 5 8.625 | 5.563 6 |sg 5345 | 1 109 4.87 ;i g.ggg I.:gg 6.79 ;: ;:gi; Iggg 14.78
LE 8.407 | T .109 LE 8329 | T .148 LE 7.981 | T 322
8 x 6 | 8625 6625 | & st o7 |+ 09 | 505 |se e3s7 |+ w34 | 704 |se eoss| 1 20 | 1531
LE 10.482 | T .134
10 x 4 ]10.750 | 4.500 7 |se 4334 | + 083 8.34 | ‘2;328 ! 2 | 10.43 St dnse] £ 20 | 2ma9
LE 10.482 | T .134
10 x 5 |10.750 | 5.563 | 7 s; 'saes |+ op | 862 |sk 5208 | 4 1o4 | 10.78 |5t '20s | 1 238 | 23.96
LE 10.482 | T .134
10 x 6 10750 | 6.625 7 ISE 6.407 | t 109 8.82 | 27 , ase | TnoE [ SR § e | ek
LE 10.482 | T .134 LE 10420 | T
10 x 8 10750 | 8.625 | 7 st gaoy |1 t0s | 917 |se gaz | 1 ads | 1146 |5t owt | 1 92y | 25-48
LE 12.438 | T .156 LE 12. : | ;
12 x 5 12750 ssen | & RS T0%[gopllnagm Tam | ygo v | Ta | g
LE 12.438 | T .156 4
12 x 6 12750 | 6.625 | 8 s 'suor |1 aos | 1401 |5t 'eamy | 1 1ae | 16.38 5t 'soes | 1 as | 3413
LE 12.438 | T .156 i } i 4
12 x 8 [12.750 | 8.625 8 ISt 8407 | 1 05 | 1445 |5t 'agae | 1 14g | 1691 |t 'Toay | 1 aa2 | 35.24
LE 12.438 | T .156 . : i ;
12 x10 |12750 | 10.750 | 8 |Gt iguss |+ 3¢ | 15:03 |5 1040 | + es | 17:60 |85 15020 | 1 3es | 36.67
LE 13.688 | T .1 A . : 378
14 x 6 |14.000 | 6625 | 13 | 'slo7 |1 05 | 2378 |k 'oaer | 4 o | 2900 [t 'ensa | 1 2o | 58.00
[ LE 13.688 | T .156 i A ! :
14 x 8 [14.000 | 8.625 | 13 g gior |+ os | 25.10 |55 '5aze | 1 148 | 30.61 ;ilggg? Igg 61.22
LE 13.688 T .156 LE 13.624 | T .188 LE 13.250 T .375
14 x10 ]14.000 | 10.750 | 13 |5t 1979 | 4 124 | 26.05 SE 10420 | + 165 | 31.77 |sg 10020 | + 365 | ©3.99
; LE 13.688 T 156 ; i ¥ v
14 x12 [14.000 | 12750 | 13 |t 12%ss | 136 | 27-64 |st 12990 | 1 150 | 33771 |5k 13m0 | + avs | 6742
LE 15,67 : ! & S ¥
16 x 8 [16.000 | 8.625 | 14 st ‘sior | 1 foy | 3239 |5 '5a | 1 1ag | 3681 | 7wy | 1+ 5wy | 73:62
LE 15.67 B . E i :

16 x10 |16.000 | 10.750 | 14 |G 1o%s3 | 1 154 | 34.37 |5k Tokao | + des | 39-06 |5t Tomzo | + seq | 7812
16 x12 |16.000 | 12750 | 14 | 134 | | a3 | 3560 |6 13570 | 1 a0 | 40.45 |5 13500 |+ 375 | 8091
LE 15.670 165 )

16 x14 |16.000 | 14.000 | 14 |t i3t | 155 | 3648 st 13eps | 1 ass | 4146 |5t 1320 | 1 375 | 82.92

LE 17. ; . ; i
18 x10 |18.000 | 10.750 | 15 |; 104es | 1 134 | 4078 [sk lozo | 1 es | 4634 |5t lomso | + aes | 92:69
LE 17.67 A ; . : ;
18 x12 |18.00C | 12750 | 15 | (7<% | lss | 41.66 ~ e Lt e | Anms ke T 13;2 94.70
LE 17.670 | T .165 : 2 . T 375
18 x14 [18.000 | 14.000 | 15 ¢ 1ggae | ; ass | 4248 |5t 1024 | 1 138 | 48:28 |5 13250 | 1 avs | 96-56
LE 17.670 | T .165 LE 17.624 | T .188 LE 17.250 | T .375
18 x16 ‘13~00C | 16.000 | 15 Isp 150470 | + 165 | 43-64 |sp 15624 | + s | 49-60 |sg 15250 | 1 375 99.20
LE 19.62 ; : ; ]
20 x12 |a0000 12750 | 20 e [T I | 5y spfvscat [ 72 [ 7y 50 [ 10280 7228 14300
I
LE 19.624 T .188
20 x14 |20.000 | 14.000 | 20 G 13gs | + 155 | 72-50 sk 1vaga | + ms | 8410 |5t 1amen | 1 aya |145.00
LE 19.624 T .188 19.564 T .21 A T .375
20 x16 20.000 | 16.000 | 20 ;15470 | 1 gs | 73.00 | 1o5ed | T 28 | sa.68 |\ 192301 T2 1146.00
LE 19.624 T .188 5 F X T.
20 x18 120.000 | 18.000 | 20 st 17470 | + 165 | 75.50 |5t }?ZS:‘; { hew | 8258 i e | 3 |18100
LE 23.564 T .218
24 x16 |24.000 | 16.000 | 20 st s | ¢ as | 98:02 |5 T504 | 1 ap | 98:02 |5k Tanag | 1 ays |169.00
LE 23.564 T .218
24 x18 |24.000 | 18.000 | 20 |t Y770 | 4 a5 |100.00 |5 15505 | 1 228 [100.00 [52 33250 | T -37s [173.00
LE 23.564 | T . i
24 x20 |24.000 | 20.000 | 20 |G 106 | 1 e 103.00 [sf o300 | 1 Zie [103.00 S 15330 | 1575 [179.00
Other analysis and metals can be furnished where quantity justifies production. normally not available in Schedules 160 and XX Strong.
See pages 62, 110 and 111. o tWeights shown are for Stainless Steel. Approximate Nickel and Nickel alloy
The ““H" grades are generally 1ot available in Schedules 5S. The “L" grades are weights are obtained by multiplying by 1.12. Approximate Aluminum weights are

50 (continued on next page)



RED“CERS . « « ECCENTRIC, PART Q — CONCENTRIC, PART R

o STAINLESS STEELS

RecuLaR PRooucTioN - (RTINS fELS

PARTS 0:8 AND R PARTS 0-16 AND R-16 PARTS 0-XK AND RXX

DIAMETER Ei Reswy 1S SCHEDULE 160 XK STRONG WALL

Inside Wall Inside Wall Inside Wall

'l"lilPME‘ Large small LENGTH Uiillfirélén') Thli-glr(::ss Approx. ""Ta’rgf') Th{:l:::ss Approx. mlT:r(zlim Thli.!;l:::“ Approx
End End End—LE End—T Wt. in End—LE End—T Wt in Enc—LE End—T Wt. in
e mos | @l | W) G | Gne | et | GRaL | S (e | el |G [P
8 x 5 | B.625 5563 6 |5t st ays | 2132 5t 4sia |1 s | 9850 5 Goes 4 gso | 373
8 x 6 | 8625 | 6.625| 6 |5t 57er s ump | 22325 siw |y 7o | 4030 |5t sy ¢ mes | 39-06
10 x 4 10730 | aso0| 7 |k PRI |y g T (g | |
1 %5 || tozso | Bas3| 7 [ Toalt o | svanlte 3ad|d ek | 7eEn] ~— = | —=
10 x 6 | 10750 | 6.625 | 7 |5t 3751 1 use | 326 st 51w 4 7is | 7330 ——| —— | ——
10 x 8 10750 | sezs| 7 |1 BRI M | gl emeirim o0l | |
12_x 5 12750 | 5563 | 8 |SVR[T 8 | s27e E 8T igeo] | __ | -
12_x 6 | 12750 | es2s| s [ER[T A | i gl | __ | __
12 59 |o2zs80 | ases| 8 |l 28 | asos NI TR lrogpe]  — ] e | =
12 x10 | 12750 [10750 | 8 [T S0 | ool v |60l [ __ | __
14 x & | 14000 | es35| 19 [ERKET M0 | gpglenmiriket 1 __ | —— | —
14 x 8 14000 | sezs| 13 [T g pp v A || __| __ | __
14 x10 | 14000 |10730 | 13 |l |T a0 | g5 o[ e | __ | __
14 x12 | 14000 12750 | w3 [T S | seer|eis i | -] ~—=| =— | ==
16 % 8 |1&000 | BERs | 4 [REEl G | PP a kb ls ek | | =] me | ==
6 x10 | 16000 10750 | 14 |50 T # iogoo WM 11| - __| __  __
16 x12 | 16000 |12750 | 14 |W I 80 [og o[ e [vim T | __| __ | __
e x14 | 16000 14000 | 14 |£ 188818 ogoo e iayn Tiay | __| __| __ | __
18 %10 [vsope [tawse| 15 |EIOR AT 20 [veomnlR ey [Tt | == =] s | s
18 x12 | 18000 12750 | 15 [T TH g0 Wl T __ | __ | __
18 x14 18000 [14000 | 15 |10 T80 iy e TN T __ | __ | __
18 x1s | 18000 [16000 | 15 [E T igoqoltem i || __ | __ | __
20 x12 |20.000 [12.750 | 20 [ 12080 |7 %0 |vev00ietsE |T000 | ——| | -— | —-
20 x14 | 20000 14000 | 20 |13 g0ttt [Trae | __ | __ | __
20 x16 20000 16000 | 70 | 500 TS0 [igsoolllees el | | __ | __
20 x18 | 20000 [18000 | 20 [ 109080 [iggqqliEteos T T __ | __ | __
24 x16 | 24000 16000 | 20 BT ppqo[EleRT T __ | __  __
24 x18 | 24000 18000 | 20 (B0 TR Ipgoqollla Trs | __| __| __  __
24 x20 | 24000 20000 | 20 [EBE0 T %0 [pgepolution [12sm | | __ | _ | __

obtained by multiplying by .33.

) All dimensions are in inches. See metric_conversion charts on pages 112 through
Ends are accurately machine tool cut and finished as shown on page 61.

123, and dimensional tolerances on pages 60 and 61.
Made in accordance with ASME B16.9 and MSS SP-43 where applicable.



FLOWLINE.
RAIGHT CROSSES

STAINLESS STEELS

R, TYPES 304, 304L, 304H,
G%@W@WE . 316, 316L, 316H

WALL THICKNESS
MATERIAL

NICKEL ALLOYS
ALLOY 400, ALLOY 200

ALUMINUM ALLOYS
TYPES 3003-F, 6061-T6

——————» STAINLESS STEELS
REGULAR PRODUCTION B> « STAINLESS STEELS e » INCO ALLOYS
| ) « ALUMINUM ALLOYS

PART X-5 PART X-1 PART X-4
= il i
NOM. OUTSIDE CENTER Inside Wall ‘ Approx. Inside Wall Approx. Inside Wall Approx.
E:;IE:' DI(AJ..!IE]T)ER 10 ‘EBN)I] Biar.nﬁ't)er Thic(l_lrn)less P‘;‘ntﬁriigi Ili{alr.ng.t)er Thic(l}r)less Ptfl'qdigi ui?m:]a.t)er Thic(l;r)uss Pvu‘;ﬁ;‘;:;
1 1315 1% 1185 065 | .50 1097 109 72 1.049 133 65
1% 1660 1% 1530 065 | .93  1.442 | .109 1.26  1.380  .140 1.32
1% 1900 2% | 1770 | .065 118 1.682 | .109 172 | 1610 | 145 | 1.91
2 2.375 2% | 2.245 | .065 1.49 2157 .109 2.15 | 2.067 | .154 2.86
2% 2875 3 2.709 | .083 266 2.635 120 3.56 | 2.469 203 4.90
3 3500 3% 3.334 .08 421 3260 .120 448 | 3068 216 | 7.37
3%  4.000 3%  3.834  .083 682 3760 120 676  3.548 226 | 9.09
4 4500 4% | 4334 .083 8.92 4260 .120 877 | 4026 | .237 1174
5 5563 4% | 5345 109 | 1612 5295 | 134 1546 | 5.047 258 20.95
6 6625 5% 6407 109 | 21.32| 6357 134 | 20.47 | 6065 280 | 24.49
8 8.625 7 8.407 .109 | 38.44 8329  .148 | 39.67 7.981 322 | 46.56
10 10750 3% 10482 134 | 68.20 10.420 .165 | 67.85 10020 365 = 7878
12 12750 10 12.438 | .156 10200 12.390 | .180  100.00  12.000 .375 | 138.00
14| 14000 T 113488 | .156 | 110.00 13.624 & .188  123.00 | 13.250 | .375 | 176.00
16 | 16000 12 15670 | .165 | 142.00 15.624 | .188  149.00 15250 @ .375 | 222.00
18 | 18.000  13% 17.670 | .165 | 185.00 17.624  .188 | 19400 17.250 375 | 289.00
20 | 20,000 | 15  19.624 | .188 | 212.00 19.564 | 218 | 262.00  19.250 375 | 361.00
24 | 24000 | 17 23564 | 218 | 369.00 23.500 = 250  394.00 23250 375 | 503.00

gther analysis and metals can be furnished where quantity justifies production. tWeights shown are for Stainless Steel. Approximate Nickel and Nickel alloy
ee pages 62, 110 and 111, weights are obtained by multiplying by 1.12. Approximate Aluminum weights are
The “H" grades are generally not available in Schedules 55, The “L" grades are obtained by multiplying by .33.

normally not available in Schedules 160 and XX Strong. Inco is a registered trademark of the International Nickel Company.

52 (continued on next page)



BUTT WELDING FITTINGS

SCHEDULES
55, 10S, 40S, 80S, 160, XX Strong Wall

MADE IN ACCORDANCE
WITH ASME & MSS STANDARDS

REGULAR PRODUCTION P>

o STAINLESS STEELS

e INCO ALLOYS

o ALUMINUM ALLOYS

o STAINLESS STEELS

PART X-8 | PART X-16 PART X-XX
Eft[';we% 1P, | SCHEDULE 160 XX STRONG WALL
NOM. QUTSIDE CENTER Inside Wall Approx. Inside | Wall Approx. Inside Wall Approx.
I o Il -l S
1 1.315 1% .957 A79 .86 .815 .250 1.19 599 .358 1.72
1% 1.660 1% 1.278 191 1.51 1.160 .250 1.96 .896 .382 3.02
1% 1.900 2% 1.500 .200 2.27 1.338 .281 3.17 1.100 .400 4.54
2 2.375 2% 1.939 218 3.53 1.689 343 3.91 1.503 436 7.06
2 2.875 3 2.323 276 6.97 2.125 375 9.40 1771 552 13.90
3 3.500 3% 2.900 .300 9.90 2.624 .438 11.33 | 2.300 .600 19.80
3% 4.000 3% 3.364 .318 1232 —— —-— —— | 2,728 .636 24.24
4 4.500 4% 3.826 .337 17.17 3.438 531 26.95 3.152 674 34.34
5 5.563 47 4.813 375 25.25 4.313 625 41.91 | 4.063 750 50.50
6 6.625 5% 5.761 432 30.30 5.187 719 50.29 | 4.897 .864 60.60
8 8.625 7 7.625 .500 62.62 6.813 .906 113.00 | 6.875 .875 109.00
10 10.750 8l 9.750 .500 111.00 8.500 | 1.125 249.00 - = - — ——
12 12.750 10 11.750 .500 187.00 | 10.126 1.312 489.00 - — - — ——
14 14.000 | 11 13.000 .500 212.00 | 11.188 | 1.406 —_ - e P
16 16.000 | 12 15.000 .500 267.00 | 12.812 1.594 S — . S
18 18.000 1372 17.000 .500 347.00 14.438 1.781 S N I - —
20 20.000 15 19.000 .500 434.00 16.062 1.969 e i —e I
24 24.000 17 23.000 .500 606.00 | 19.312 | 2.344 — S - —

Ends are accurately machine teol cut and finished as shown on page 61,
Made in accordance with ASME B16.9 and MSS SP-43 where applicable.

All dimensions are in inches. See metric conversion charts on pages 112 through

123, and dimensional tolerances on pages 60 and 61.

R3



FLOWLINE.
OUTLET CROSSES

STAINLESS STEELS

TYPES 304, 304L, 304H,
316, 316L, 316H

HEAT NO.

DI NICKEL ALLOYS
\ ALLOY 400, ALLOY 200

ALUMINUM ALLOYS
TYPES 3003-F, 6061-T6

REGULAR PRODUCTION > (RT3 (338 S TN STERLS ‘ INCO A o1s
PART 2.5 PART -1 PART Z:4
NOM. QUTSIDE CENTER SCHEDULE 55 SCHEDULE 105 SCHEDULE 405
PIPE SIZE DIAMETER (0.0) | TO END Featherweight Light LP.S. Standard 1P.S.
| | g | [ o G e | A o gl | A (g e | A
Outlet—0 | Outlet—t Outlet—0 Outlet—t Outlet—0 Outlet—t
T % [vrs oo [ a5 2 135 | e 3 mID | e o s Ln | s
| % |veso [1oso v [ vy 'S8 188 | v |5 ak 1am [ [ 28108 e
v [ v [1ovs [vn [y 12128 | on [s 1% 1 [1ae 5328 1708 [ae
e | 100 [roso [z | 2wt 2R [ 128 | o [5 4% |14 [ ras 3 e | 108 | ves
h [ oo [vars [ow [ s 18 [ 125 [ voa |3 168 |12 [1oa 5 10 (148 [reo
i | [ 1o00 [ 1000 |2 [ au o 128|198 |05 |5 1% [ram |vas [s 148 |10 1
2 | w [2ars [roso 2w | u[p 228|125 | vae 3 2 v [ven [s 2 |14 |20
2 |1 zers [rovs [on |2 [p 108 [var [ oim (o [vea [s 0% | L |2
2 [ [2o7s [reeo [ow | ouly 28 [ 128 |10 [ 203 [0 | e [s 280 1% |2
2 [n Lzars [1900 [2w | 2[5 12 125 | 1oe 302 120 [ 1o [ 2 |1 0% |2
on | [2ers s [s [ouls B 108 |22y |32 (108 [oon |3 2l |72 [
2% | 1% (2875 1660 (3 | 268 TT0 | Toes | 229 |§ Eewr |V [ 306 [§ Em | o [ 420
2 | vh 2075 1900 |3 | 2w s 2 | 198 | 200 |5 228 [118 [s0s [30s 150 | 4o
2% |2 | 2875 2375 |3 | 2%0 7245 |1 0es | 239 |5 zver |10y | 321 [§ Gog |1 35 | 440
3 |1 3500 [1.315 [3% | 2% |o 1755 | 106 | 3:53 |5 Taer |1 aae | 376 |6 Toe |13 | 619
3 | 1% |3.500 |1.660 | 3% | 2% |5 1330 | 1065 | 358 |5 vass |+ aae | 380 |5 T30 |1 hie | 6.26
5|1 550 | 1900 5% | 205 IEL | 138 | ve [5 228 115 [ mes [530% [T 28 | sa
AT 5, o b it virs iy e poduton. gt S, e, St et Nkl g il
The “H" grades are generally nct available in Schedules 5S. The “L" grades are obtained by multiplying by .33.

normally not available in Schedule:. 160 and XX Strong.

54
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BUTT WELDING FITTINGS

SCHEDULES

55, 10S, 40S, 80S, 160, XX Strong Wall

REGULAR PRODUCTION P>

MADE IN ACCORDANCE
WITH ASME & MSS STANDARDS

PART 1-8

PART Z-16

PART Z-XX

PIPE SizE DANETER ©.0) | 70 END Fats %"9‘255 P, SCHEDULE 160 XX STRONG WAL
Inside wall Inside wall I side wall

w e [ w o RS R o m o B
1| % [vas [voso 1| ey 57T | 76 |8 85 Tame | 1:95|0 el i | 152
| % | 1.660 | 1.050 |17 | 1% 8 "7 | 1A% | 188 |3 el |13 | 1740 e | i | 262
| 1 [ reeo | 1ais 1w 18 T 1A% | 136 16 Nas | vaso | 178| 0 |+ as | 272
16| % | 1.900 | 1050 |2 2% 8 "3 | TS 194 |5 e | vaie | 271| 6 lae| taos | 388
e | 1 | 1900 | 1315 2% | 2% 3 "5 | 1% | 200 |5 s | y2s | 280 | 5 ses | i asa | 400
1 | 1u | 1900 | 1660 2% | 2§ 139 | T30 | 204 |5 10 | 1m0 | 285| 5 ase | i s | 408
2 | % | 2375 1050 2m| 1% 8 "7 | T 300 & s | T3S | 4710 i 1 5os | 6.00
2 | 1 [2a75 | va1s 2w 2 |8 95| 155 | 304 |6 "as | 1m0 | 4770 s | i ss | 6:08
2 | i | 2375 | 1660 23] 2% |8 158 | T | 311 [O 1l | 1as | 488| 0 Usee| 1 am | 622
2 | 1w | 2375 1900 | 2% 2% |§ 1300 | 100 | 318 |6 1sa |+ 21 | 499| 0 10|+ ea | 636
| v 2ers | 1ars o | oS 5B 1 (s [ 5[ T30 | 7or |8 3| 10m a2
2 | 1% | 2875 | 1660 |3 | 2% |8 198 | T | 599 |6 Theo | 1% | 898| 0 ‘ave |t e | 1198
2 | 1 | 2875 | 1900 |3 | 2% 8 338 | T2 | 613 & Tasa | g | 827 5 1o 4 oo | 1226
| 2 | 275 | 2ars o | o8 3B 188 | eor BB T52 | aue A1 132 |1254
g | 1 | ss00| tas e 2nfd 200 | T30 | sai |B %M TR |veos|f 20| F a3k |1se2
3| 1w | 3500 | 1.660 | 3% | 2% |8 T30 | 195 | 841 |6 TN | Vs | 10346 e | 1w | 1482
2 | v |00 | 100 o] 28 2 |10 [ ear |2 2 [T [r0as| 3 | 1 |72

Ends are accurately machine tool cut and finished as shown on page 61.
Made in accordance with ASME B16.9 and MSS SP-43 where applicable.

All dimensions are in inches, See metric conversion charts on

123, and dimensional tolerances on pages 60 and 61

pages 112 through

(continued on next page)




REDUCING OUTLET CROSSES

o STAINLESS STEELS

RIGULAR PRODUCTION P> [RPREN PN (110 S e . 1 hco ALLOYS
PART 7.5 PART Z-1 PART Z-4
NOM. ‘\ OUTS DE CENTER SCHEDULE 58 SCHEDULE 108 SCHEDULE 408
PIPE SIZE | DIAMETEF (0. D.) TO END Featherweight Light LP.S. Standard 1.P.S.
Inside Wall nside Wwall ide Wall
bl T B B i = g = £ iy | T e
3 | 2 | 3500 2.375|3%| 3 | 33| 106 | 3700 2157 | 1aop | 394 |5 y0er| + s | 648
3 | 2% | 3.500 2.875| 3% 3U| & 3709 | 1+ 0m | 379 |0 2695 | 1030 | 4036 ago| 1200 663
3% | 1% | 4000 1.900 | 3%| 3% § T30 | 106 | 5796 vews | 106 | 574 |6 veto| + a5 772 |
3% | 2 | 4000 2.375|3%| 3%| § 5345 | 1065 | 586 & 2157 | 109 | 580 | & yoer| 1454 78]
3% | 2% | 4000 2.875|3%| 3%l & 3oy | 1083 | 600§ 3553 | 1z | 594 |6 guev| + 200 905
3% | 3 | 4000 3.500 | 3%| 3%| & 5354|1088 | 614 |5 3260 | a0 | 698 | & 3oa| 1 216 | 919
4 | 1w | 4500 1.900 | 4%| 3% & 1oy | 1 0es | 7-50 | tage | 1aos | 736 |6 téra| +aes | 985
4 | 2 | 4500 2.375|4%| 3% & 55 | 1085 | 7-59| & 2as7 | 109 | 745 |0 2067 | 1 ase | 997
4 | 2% | 4500 2875 | 4%| 3% & 3300 | 10 | 767 | 2eas | 1z | 7-54 |G gues| 1 208 1010
4 | 3 | 4500 3.500 | 4%| 3%| & 5334 | 1op | 785 |0 3260 | 110 | 77V |0 3oes| + 216 | 1033
4 | 3% | 4500 4.000 | 4%| 4 | § 5534 | fons | 803 |5 s7e0 | 1z | 7890 asas| 1 226 1050
s | 2 | 5563 2375 an] aW 5 330 Ta% [13.54]8 2] 1108 [12.98[ 2 Soa] 72% | 17.60
5 | 2% | 5563 2875 | 4%m| 4u| G 2500 | 10w 1370 |8 355 | 1030 | 1314 & Seev| 1 aon | 1780
5 | 3 | 5563 3.500 | 4%| 4% & 33as | 1oms 1386 | & 330 | 1 a2 | 1329 | & 3oes| 1 26 | 1801
5 | 3% | 5563 4.000 | 4%| 4% & 53a1| 1oss | 1418| 6 37e0 | 1z | 13:60 | & Taep| 1 228 | 1844
5 | 4 | 5563 4500 | 4% 4% & 3353 | 1ons | 1450 | & ¥ngo | 11z | 1391 | G s026| 1 23 | 18.80
6 | 2w | e625 2875 | 5% 4% § 3500 | 1ok [1795 |6 s | 1z | 17-19 | 6 zaes| 1 203 | 2057
& |3 | o6 | 5005w 4n 50| T limas |8 3| T [1ree B S| T3 | 2608 |
6 | | 6625 4000 | 5%| 5 |5 S0 Tow |1saa B S5 | 118 [17.00 |8 $%0) 1200 | 2105
6 | 4 | 6625 4500 5%| 5% & i3 1o |1876|5 4o | 113 | 1801 |5 Gore| 1 2y | 2155
6 | 5 | 6625 5563| 5% 5% 5| 10 19190 5295 | 4 a6 | 1842 |6 soar g s | 22.03
8 | 3 | 8625 35007 | 6 |83 low 9228 G 330 1w | 3335 |0 qou ;216 | 3910
8 | o | se2s | 40007 | 6 |5 50| Tom |32.67 |8 5% | T 3972 |8 S5 1 e | 9957
8 | 4 | 862545007 | 6% ¢ y3n) 1;353:33.06'{; ta50 | 1120 34.12|§,jj§§; | ay | 40.03
8 | 5 | 8625 55637 | eu b | 110 3382[8 B[ T (5401 |8 18 TI2 | 4096
8 |6 |s625 66257 | oW & 2R Jause |2 BT 8 15570 |8 10| T2 [ 4150 |
10 | 4 [10750 4500 | 8%| 7% §'43 | Tom | 5797 | &'4as0 | 1m0 | 57:67 | & vone| 1 33y | 5686
10 [ 5 [10750 | 5563 [ su] 7 R'IE2] T [sm5 | B0M0 | T12 [seas |E'058] 138 | e7.75
10 | 6 [10750 6625 | 8% 79 &'oe2| T0M g0.01 519420 [ T18 5071 [51992] T38| s932
10 | 8 [10750 8625 | 8% 8 |R'bier| 115 [61.38 [ S04 [ T8 4706 [R10920] T2 | 70.90
Other analysis and metals can be furnished where quantity justifies production. normally not available in Schedules 160 and XX Strong.
e D e e st o T g5 i D prancare. s S DR A Canm e S Shmst it M

56 (continued on next page)



REDUCING OUTLET CROSSES

o STAINLESS STEELS

REGULAR PRODUCTION P>

= INCO ALLOYS
o ALUMINUM ALLOYS

PART L3 | PART 216 PART ZXK
PIPE Size \ DIMETER ©.0) | 50 END | Erts Haaiy 1P, | SSHERULE 190 | XX STRONG WALL
i ‘ p— Run outlet | Run |uut|et|DiaI||1115.i?Ie.D.) Thickness ‘ iy ‘nialr:.si(dfu.) Thitiness ApoeE. uial:fﬁ?n.)hn?::yess Aparas.
‘ ek el W 1 M1 oo | outiert | Poundst ‘nﬁmﬂo outiert | Poundst | ouletoo | outiett | Pounst
3 | 2 |as00| 2753w 3 |B 30| T30 | a0k k|7 4R | 1070]5 i | 1 s | 1740
3 | 2w | 3.500 | 2875 | 3% | 3%|8 230 | 10 | 890 § 305 |7 Gs | 1094]5 T | 15 | 17.80
3| 1% | 4000 | 1.900 | 3% | 3|k 3341 T8 fyga0| | | ——|§ TTa0| 1 400 | 2060
3| 2 | 4000 | 2.375 | 3% 3%|% 33| T3 | yguo | | | ——|§ Taa| ¢ e | 20.84
3| 2% | 4.000 | 2.875 | 3% | 3%|R 3384 | T3 | qoes| ——| ——| ——|5 i7]| 1o | 2132
a%| 3 | 4.000 | 3.500 | 3% | 3%|% 334 [ T8 4000 | | ——| ——|& 3700 1 500 | 21-80
+ | 1w | 4500 1900 | av] aw[5 TR Thaan |2 300 | 7 501 | 2263[5 Mian | Vo |28
4 | 2 | 4500] 2375 | 4| 3|8 e | 135 | 14.59 |5 Veww |+ sas | 22.90/5 Vsos | 1 ase | 2918
4 | 2% | 4500 2.875 | 4w | 3% & 3% | VL | 1476 6 s |4 s | 2317|0 Yo | i ssp | 29:52
4 | 3 | 4500 a.500 | 4% 3%|& 3500 | T30 | 15105 2624 | 1 e | 237000 330 | i o0 | 3020
4 | 8% | 4500| 4000 | 4| 4 [R 3N T3 | qg 5| ——| ——| ——|& 37| ! e | 3090
5 | 2 | 5563|2375 | 4% | an|d o5 | 13 | 21215 Vew | v Sus | 35:20|0 isen | 1 ams | 42:42
5 | 2w | 5563 2.875 | 4% | 4%|§ 35a | 1as | 2146 5 3ps |1 73 | 35:62/0 iomi | 4 s | 4292
s T3 | 563 vo00 | n 4’ 423 [ 152 (2171 |8 230|748 | sealR 408 T2 [snaz
5 | 3% | 5ssa| 4000 | @] am[E PR TS s pol | o | R A0 T2 | ddad
5 | 4 | 5563| 4500 4% | 4%|8 a5 | 1 oe | 2272 |8 3ue |+ 5w | 3771[0 315 7750 | 45.44
o T 25 [ eszs | 2ars | 5n] oulh 0 | 1At |asas |5 O [T | aazal8 12| 12t [ 5090
6 | 3 | 6625 3500 5% 4%|% 3350 | Tsa0 | 2575 |3 auma | 1 ase | 4274]C 2500 | 1 a0 | 5150
e | am | eaz5| 4000 s%| 5 |BE0| D8R |asios| ——| —=]| ==|g ool et | 520
AR A IR A A A EE
AR E BAEIEEARAE AR
8 | 3 | 8625 3.500 |7 | 6 |5 2se | 100 | 5260 & eos | 1 sn | 9520 2300 | 1 s00 | 9205
| 5 | 3w | 8.625| 4.000 |7 }6 Ro7gs| Ta00 | 5300 | | —=| ——D 570 |4 de | 9418
8 | 4 | 8.625| 4500 |7 | 6%|5 Gt | i day | 5385 & sume |1 aer | 97-46|C 3k | 1 7 | 9423
8 | 5 | 8.625 5563 |7 | 6%5 kors | 4 ars | 5510 & umis |1 wa2s | 9973[¢ Goes | 1+ 750 | 9642
o | [ se2s| oc2s |7 | eu[h 28 | 1220 [seas b 53 |1 2 Trozoo|f 45| T 02 [sses
10 | 4 10750 | 4.500 | 8%| 7% R 3730| T390 | 94.43 |3 3308 | 1 sy |212.00) ——| —— | ——
10 | 5 |10750| 5563 | 8% 7%|R 00| 1395 | 95.55 o VI fovanel ) = | ==
10 | 6 |10750] 6.625] 8| 7|8 20| TS0 | 9776 |§ ie | 1 ' 7e |21900) ——| —— | ——
10 | 8 |10750| 8.625|8m| 8 |B 2750[ T30 1100.00 [§ gava | 1 ee |225.00 __‘| VI ([

obtained by multiplying by .33.

Ends are accurately machine tool cut and finished as shown on page 61.

All dimensions are in inches. See metric conversion charts on pages 112 through
123, and dimensional tolerances on pages 60 and €1.

Made in accordance with ASME B16.9 and MSS SP-43 where applicable.

(continued on next page)
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REDUCING OUTLET CROSSES

REGULAR PRODUCTION >

o STAINLESS STEELS

PART 2-5 PART Z-1 PART Z-4

PPESiE | omaErR0.0) | 100 Fethermigh "Lt 1S, Standard 5,
o ||| | ol e | At ot | niie | oabihy | it | e

outlet—0 | outlet—t | POUMSt | guiseTo | guriprq | Poundst | oRRo | BT | poundst
12 | 5 | 12750 | 5563 10 | 8% 'ssas |1 105 | 87:50| 65308 [1ise | 85.04[8'20% T | 117,00
12 | 6 | 12750 | 6.62510 | 8%| 5 'su0r |+ o5 | 88.50| & '5ase [T120 | 86,04|R 12000 [T375 19 49
12 | 8 | 12750 8.625(10 | 9 | 'guor |saos | 9050|5537 |1 1ee | 88.04|5 2550 |T378 427 00
1210 | 12750 [10.750 10 | 9% SIERE 71 | on.00[ 3 B30 110 | 50,048 B T 10000
14 | 6 |14.000 | 662511 | 9%|5 ‘a5 |1 100 | 93.80| 5 5sns (7938 [104.00|R 13230 [T375 [0 40
14 | 8 | 14.000 | 8.625|11 | 9%| & 'ador |+ s | 94.90| 55524 |T188 |106.00(R 13250 [T 375 [ 5 g9
14 | 10 | 14000 10.750 |11 | 10%) 6 1ouso |+ 134 | 97-10|8 1oiz0 |s des |108.00|& 13220 [ T373 155,00
14 | 12 | 14,000 [12.750 |11 | 10%] & 135 |1 1as | 99.32| 812828 |T-188 1410 09[R 13250 [T.375 T gg g
16 | 6 [16.000 6.625[12 |10%] §'oers |1 ey | 119.00] 85624 [T188 455 0[R 13250 [T 375 1,55 o
16 | 8 |16.000 8.62512 |10% §'asrd |1 | 121.00( 85824 [T-188  [q94 gg|R 15250 [T .37 08 4
16 | 10 | 16.000 10.750 [12 | V1%| 510400 |1 134 | 122.00| & 15528 |T-18  |190 |k 13250 T 375 190.00
16 | 12 | 16.000 12750 12 | 11%)| & 1548 |+ 1se | 125.00( & 13528 118 [131.00[R 15250 [ T-375 1404 00
16 | 14 | 16000 14000]12 |12 | 51550 T 107,008 15%¢ [T 18 [134.00[8 1528 775 [ 200,00
18 | 8 |18.000 8.62513%[ 1% &40 (115 [ 155.008 17624 [T-188 [, 05 gg[R 17250 7375 15 15 g
18 | 10 [ 18.000 10.750 [13% 1236 B 770 T 188 [y 56 00| & 17624 [les |164.00| & 3720 | T35 | 245.00
18 | 12 | 18,000 [12.750| V3% V2% o105 |1 a5e | 158005 15528 1188 | 1as.00] BI720 | T30 | 54900
18 | 14 | 18.000 14.000 [13%| 13 | &13ens |1 198 | 162.00| & 15624 | 7128 1170.00|R 17250 | 7375 | 553.00
18 | 16 | 18.000 16.00013%| 13 | §15e70 |1 163 |166.00(3 15624 \T-188 117500(R 122501 T 375 | 559 00
20 | 8 | 20000 8.625(15 |12 X224 |T I8 Ty5500 N onee [ e [21z00|5 a0 T2 (30000
20 | 10 | 20.000 10.750|15 | 13%) §104gz |+ 134 | 177:00| & 1oae |1 ass  |219.00] & 1ooas |1 305 | 303.00
20 | 12 | 20.000 2750|105 | 159 Soiiae | i s | 170005 inet [T212  |opn oo R 182H | T2 | anping
20 | 14 | 20.000 14.000(15 |14 | & 1368 |1 1ss | 182.00 & 15284 |T-218 | 9o5.00|R 192501 7378 | 391,00
20 | 76 | 20.000 | 16:000|15 |14 | &15550 116 | 184.00|% 1200t [T 18 logp ool R192% | T878 998 00
20 | 18 | 20.000 18.000 15 | 14% §i7ern |1 65 | 191:00 & 1704 1 o5 |235.00( 817350 |1 575 | 325.00
24 | 10 | 24.000 10750 (17 |15% 2236|7218 [ 304 op| 23500 [T.250 [ 1 B sasn 1T Ere {400
24 | 12 | 24.000 [12.750(17 | 15% & 7308 |1 250 | 310.00 & 23390 |T-2%0 337 gg| R 2250 [T.375 | 455 00
24 | 14 | 240001400017 |16 | §5aes |1 J3a | 313.00[§ B0 [7 2% 334,00/ R BZA[ T2 [ 427.00
24 | 16 | 24.000[16.000|17 |16 |RBT 28 [ 497 ool R 28500 [T.250 {55 [R 26280 1375 |5
24 | 18 | 24.00018.000(17 |16 &334 11218 | 39500] R 2500 [T 250 g, oo[R BBO[TI5 1,45 o5
24 | 20 | 24.000{20.00017 |17 | §33e5 |1 Taa | 332.00| & 3338 |7 20 |3s54.00( R 22250 13751 449.00

Other analysis and metals can te

See pages 62, 110 and 111.
The “H" grades are generally nct available in Schedules 5S. The “L’ grades are

58

furnished where quantity justifies production.

normally not available in Schedules 160 and XX Strong.

tWeights shown are for Stainless Stee|. Approximate Nickel and Nickel alloy
weights are obtained by multiplying by 1.12. Approximate Aluminum weights are

(continued on next page)



REDUCING OUTLET CROSSES

REGULAR PRODUCTION b 0 ALLO o STAINLESS|STEELS
: |
PART Z-8 PART Z-16 PART Z-XX
NOM. OUTSIDE CENTER SCHEDULE 808
PIPE SIZE DIAMETER (0.D.) 10 END Extra Heavy |.P.S. SCHEDULE 160 XX STRONG WALL
Inside Wall Inside ‘ Wall Inside wall
: : Approx, . f Approx. p Approx.
Diam. (1.D.) | Thick 0 Diam. (1.D.) | Thick D pam. (1.D.) | Thick 0
o | ot | ot | e o v by | ke Ay oin, G0y e | ARy | oam G0 | muclaes | R

Outlet—0 | Outlet—t Outlet—0 | Outlet—t Cutlet—0 | Outlet—t

12 | 5 | 12750| 5.563[10 | 8%| & VS| T aps | 158.00(8 hung | 1 ezs | 41300 —-— | —— | —-
12 6 | 12750 6.625[10 | 83| '37a0 |1 352 | 160.00(8'9.20 | T122 \419.00] - | -— | --
12 | 8| 12750] 862510 | 9 [R1IZHIT0 464 00(R10026 | TIN2 49000 —— | —= | --
12 [ 10 | 12750 (10750 (10 | 9w|R 117801 T30 | 167.00(R 018 | 11332 [437.00) —— | —— | --

14 | 6| 14.000| 6.625(11 | 9%|§ 29

14 8 | 14.000| 8.625/11 | 9%| % '35

14 | 10 | 14.000[10.750(11 |10%| " '39%

14 | 12 | 14.000[12.750 11 |10%| %1392

.500 R 11,188 | T71.406

432 179.00 O 5187 |+ 719

500 R 11.188 | T1.406
500 182.00 O 6.813 | t .906

500 R 11.188 | T1.406 _
.500 187.00 |6 g500 | 11125 - - - .

.500 190.00 R 11.188 | T1.406

.500 010126 | t1.312
16 | 6| 16.000| 6.625(12 |10%|§'398) | 152 | 224.00(8 282 | Vel —— | —= | —= | --
16 | 8 | 16.000] 862512 [10%| 83808 | I3 | 227.00| 8 20| o0 ——= | —= | —= | --
16 | 10 | 16.000[10.750(12 [11%| & 5950 | 1 300 | 230.00|8 1282 T3 —— | —— | —— | —-

R 15.000
16 | 12 | 16.000(12.750(12 [11%|g 17950

R 15.000
12 | 513000

500

» R 12.812 | T1.594
s00 | 235.00|g10026 | 11312 T~ - - .

500 R 12.812 | T1.594
.500 240.00 O11.188 | t 1.406
500 R 14.438 | T1.781
.500 292.00 O 6.813 t 906
500 R 14438 | 11781

500 | 294.00) g gs00| 125 —— - - -

=
*
-
t
:
t
:
t
:
E
:
t
:
t
:
t
:
t
-
,
T
s
h
t
16 | 14 | 16.000|14.000|12 !
T
t
T
t

18 | 12 | 1e.000|18z50 | Tave| d2n] E 000 | e | 29900500 | PIELL s | mm | == | ==
T
t
T
t
:
f
T
t
T
t
:
¥
-
t
T
t
L
t
-
t
T
t
T
t
T
t
:
t

18 | 8 | 18.000| 8.625(13% 11%|§'7%%8

18 | 10 | 18.000[10.750|13% 12§ '79%

0 10.126 | t 1.312
18 | 14 | 18.000(14.000(13% |13 |317990 [ 7350 | 306.00(% 144381 T1781

500 O11.188 | t1406| ~ 7 - - i
18 | 16 | 1s.000|revon]iam(1s |2 R0 T | s1200le i | ] —w | oo | wms | =e
30 | & | zo.000| ss2s|is |12ul 0005 | Tae | sscoo|Rrez| neel __ | — | = | ==
20 | 10 | 20.000] 1075015 |19[5 2% | T80 | aswoo[8 et i - | = | — | —-
20 | 12| 20000 12750]15 |1an 81190 | %0 | segoo|8leesr| 1w | = | - | __
20 | 14 | 20000] 1400015 |14 81288 [T H0 | grgolaeder Them | [ - | -
20 | 16 | 20000] 1600015 |14 |8 180 T | qmroo|81e T [ = | = | -
20 | 18 | 20000 1gooofts |14m]d oo | T ace | asoogfReee ] TR o | e | s | =

R 23.000

24 | 10 | 24.000|10.750|17 [15%|R 23950 | T390 | 503.00| R 18312 T2344

.500 O 8500 t1.125
24 | 12 | 24.000|12750|17 |15% g71750 | 1500 | 599-90| &1z 11avz) ~= | == | == | ==
24 | 14 | 24.000|14.000{17 |16 [S3%00al| 1o | 51500 L1352 T2 | e | == | ==

24 | 16 | 24.000[16.000[17 |16 |R2300

24 | 18 | 24.000|18.000(17 |16%/ & %900

24 | 20 | 24.000(20.000[17 |17 |R239%

500 R 19312 | T2.344
500 521.00 012812 t 1.594

500 R 19.312 T 2.344
500 | 933.00| 5 14438| 41781

.500 554.00 R 19312 | T2.344

500 0O 16.062 t 1.969
obtained by multiplying .33. All dimensions are in inches. See metric conversion charts on pages 112 through
Ends are accurately machine tool cut and finished as shown on page 61. 123, and dimensional tolerances on pages 60 and €1.

Made in accordance with ASME B16.9 and MSS SP-43 where applicable

R0



60

DIMENSIONAL TOLERANCES

OF CORROSION-RESISTANT WELDING FITTINGS
LISTED IN THIS BULLETIN

The tclerances given below have been approved by the American Society of Mechanical
Engincers (ASME) and The Manufacturers Standardization Society (MSS), and are in
acconlance with ASME Specification B16.9 and MSS SP-43, where applicable. The
limits as given are maximum allowances, but do to our methods of manufacture and
inspection the FLOWLINE fittings listed in this bulletin are normally much closer

to nominal dimensions than to permitted extremes.

P> WALL THICKNESS
Schedules 55, 10§, 40S, 80S, 160,
and XX Strong Wall

The wall thickness o:” Schedule 55, 10S, 40S, 80S, 160,
and XX Strong Wall fittings shall not at any point be
less than 87 % % of nominal thickness.

P> OUTSIDE DIAMETER
Schedules 55, 10S, 40S, 80S, 160, and
XX Strong Wall

The outside diameter of Schedules 5§, 108, 408, 80S,
160, and XX Strong Wall fittings at beginning of cham-
fer shall not vary from nominal more than:

For sizes up to and including

BB "o g g% F i TR R SR R o B +1/167 —1/32"
For sizes 3" through 47 ....... +1/16" —1/16"
For sizes 5" through 8”....... +3/32"  —1/16"
For sizes 10” through 18”7 ... .. +5/327  —1/8"

For sizes 20” and 24" ........ +1/4" —3/16"

P> INSIDE DIAMETER
Schedules 55, 10S, 40S, 80S, 160, and
XX Strong Wall

The inside diameter >f Schedules 58, 10§, 408, 808, 160,
and XX Strong Wall fittings at welding ends shall not
vary from nominal more than:

For sizes up to and including

DV e s e mn s e o s S +1/32"  —1/32"
For sizes 3" through 8" . ... ... +1/16" —1/16"
For sizes 10" throuzh 18" ... .. +1/8" —1/8"

For sizes 20" and 24" ........ +3/16"  —3/16"

P ANGLE ANGULARITY
Schedules 55. 10S, 40S, 80S, 160,
and XX Strorig Wall

The off angle tolerar ce for Schedules 58, 108, 408, 808,
160, and XX Serony Wall fittings is:

For sizes up to and including 47 ...... .. .. 1/32"
For sizes 57 through 87 ........... . . . .. 1/16"
For sizes 10" through 16”7 ... .. ... ... ... .. 3/32"
For sizes 18" through 24~ .. ... ... ... ... .. 1/8"

PLANE ANGULARITY
Schedules 55, 10S, 40S, 80S, 160,
and XX Strong Wall

The off plane tolerance for Schedules 5S, 105, 408,
80S, 160, and XX Strong Wall fittings is:

For sizes up to and including 4" ........... 1/16"
For sizes 5" through 8" ................... 1/8"
For sizes 10"and 12" ... ... ... ... ....... 3716”7
For sizes 14" through 18" ................. 1/4"
For sizes 20”and 24" ... ... ...... ... ... .. 3/8”

P> CENTER-TO-END OF 90° ELBOWS,
45° ELBOWS AND TEES
Schedule 55, 10S, 40S, 80S, 160,
and XX Strong Wall

This dimension of Schedules 58, 108, 408, 80S, 160, and
XX Strong Wall fittings shall not vary from manufac-
turet’s published figures more than:

—1/16"
—3/32"

For sizes up to and including 8" +1/16”
For sizes 10" through 24" .. ... +3/32"

p> CENTER-TO-CENTER OF 180° RETURNS,
Schedule 55, 10S, 40S, 80S, 160,
and XX Strong Wall

The center-to-center tolerance of Schedules 5§, 108, 408,
80S, 160, and XX Strong Wall 180° Returns is:

For sizes up to and including 87 +1/4"  —1/4"
For sizes 10"through 24" ... . .. +3/8" —3/8”

P> BACK-TO-FACE OF 180° RETURNS
Schedule 55, 10S, 40S, 80S, 160,
and XX Strong Wall

The back-to-face tolerance of Schedules 55, 108, 408,
80§, 160, and XX Strong Wall 180° Returns is:

Bot ol SI768 o s v x a v o e s w0 +1/4” —1/4"

P> ALIGNMENT OF ENDS OF 180° RETURNS
Schedule 55, 10S, 40S, 80S, 160,
and XX Strong Wall

The alignment of ends of Schedules 55, 10S, 408, 808,
160, and XX Strong Wall 180° Returns (variation be-
tween back-ro-face dimensions) shall not vary more than:
For sizes up to and including 8 +1/32" —1/32"
For sizes 10" through 247 ... .. +1/167 —1/16"



p> END-TO-END OF REDUCERS,
AND LAP JOINT STUB ENDS ©
Schedules 55, 105, 40S, 80S, 160,
and XX Strong Wall

This dimension of Schedules 5S, 10S, 408, 808, 160, and
XX Strong Wall fittings shall not vary from manufac-
turer’s published figures by more than:

For sizes up to and including 87 +1/16"  —1/16"
For sizes 10" through 24" ... .. +3/32"  —3/32"

p> OUTSIDE DIAMETER OF LAP ON LAP
JOINT STUB ENDS ©
Schedules 55, 108, 40S, 80S, 160,
and XX Strong Wall

The outside diameter of Schedules 58, 108, 408, 80S,
160, and XX Strong Wall Lap Joint Stub Ends, for all
sizes, shall not vary from manufacturer’s published
figures more than:

For sizes up to and including 8" +0 —1/32"
For sizes 10" through 24" ... .. +0 —1/16"

> OUTSIDE DIAMETER OF LAP ON TYPE C
LAP JOINT STUB ENDS
Schedules 55 and 10S.

The outside diameter of Schedules 58 and 10S Lap Joint
Stub Ends shall not vary more than +0 —3/32".

P> LAP THICKNESS OF LAP JOINT STUB
ENDS ©
Schedules 55, 10S, 40S, 80S, 160,
and XX Strong Wall

The lap thickness of Schedules 5, 108, 40§, 80S, 160,
and XX Strong Wall Lap Joint Stub Ends, shall not vary
from nominal more than:

1/27-12" NPS . ... ... .. ... .. +1/16”7 —0
147-24” NPS ........... .. ..., +1/8" —0

P> WELDING CAPS
Schedules 55, 10S, 40S, 80S, 160,
and XX Strong Wall

The overall length of Schedules 58, 108, 408, 808S. 160,
and XX Strong Wall Welding Caps is subject to the fol-
lowing tolerances:

For sizes 4" and smaller . ... ... +1/8" —1/8"
For sizes 5" through 24" ...... +1/4” —1/4"

(D Type A and B Stub Ends,

DETAIL OF WELDIN(G ENDS

ERIAMM

"W AH’

B 37 “g +21/h°

13 BH

FB?:WO £
Bi=37'2 224"

I " 21 42"
HC.H r
Nominal Pipe End Preparaticn
Wall Thickness Conforming to ANSI B16.25
l‘;;: Cut square as in illustration “A”
o or slightly chamfer.
125
a2 Beveled 37%4° with 14, land as
g in illustration "B,
875"
I{Ihn;: Compound bevel as in
875" illustration "“0;"".

Bevel
Angle

L Ae" + V"
?’z Taper Bo/

“D" 1:3 Max _A
Slope  Bevel
Angle

374° + 24°

374° £ 24°

L=%e" sp- Yo"

“tee Table
“E”  30° Max CB

Jepth

*Stainless Steel and Inco Products
112" through 2-1/2"—1/8" min. CB Depth
3" through 24" —1/4" min. CB Depth
*Aluminum
112" through 2-1/2"—4/8" min. CB Depth

/
3" through 4" —1/4" min. CB Depth
5" —5/1¢" min. CB Depth
6" and 8" —23/8" min. CB Depth
10" through 24" —1/2" min. CB Depth

R1



Specially produced . . .

SPECIAL FITTINGS

Special fittings and components, made of corro-
sion-resistant metals, can be manufactured on
special order. liems illustrated or sketched on
this page are representative of such special-
purpose producis.

| 50 (P E (
SPECIAL ALLOYS

All standard anc special FLaWLINE welding
fittings can be furnished on special order where
quantity justifies production, in any of the alloys
listed below:

STAINLESS STEELS :
Type 309 Type 321
Type 310 Type 347
Type 317 Type 348

NICKEL ALLOYS:
Alloy 200-201  Alloy 625
Alloy 400 Alloy 800
Alloy 600 Alloy 825

ALUMINUM ALLOYS:
1060 5086
1100 6063
5083
Aluminum—=GCo per
Aluminum—Manganese

COPPER NICKEL A/_LOYS:
70-30 90-10

TITANIUM

ALLOY 20CB (3)

SUPER AUSTENITI 6-MOLY STAINLESS
DUPLEX STAINLESS

ALLOY C276




. FLOWLINE welding fittings
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Welding Neck Flange

i L S g
L i
FLOWLINE _

Lap Joint Flange

’m
P,

)_l\_- £ FLOWLI::’|

Slip-on Flange i e

Socket Welding Flanze
- '
n E‘

Threaded Flange

Blind Flange 5 =
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DESIGN DATA
CORROSION-RESISTANT

FORGED FLANGES

THIS FLANGE DATA IS INCLUDED FOR REFER-
ENCE PURPOSES ONLY. FLOWL/INE DOES NOT
PRODUCE ALL SIZES AND ALLOYS SHOWN.

Dimensions for Class 150, 300, 400, 600, 200, 1500
and 2500 flanges, in conformance with forged ANSI
steel flange standards and templates for drilling steel
flanges, are given on pages 66 through 79.

Dimensional folerances, in accordance with ANSI B16.5,
are tabulated on page 65.

Pressure-temperature ratings of Class 150, 300, 400,
600, 900, 1500 and 2500 forged flanges are given on
pages 81 through 83 for the following materials:

Stainless Steel Types 304, 304H, 304L, 310, 316,
316H, 316L, 321, 347, and 348.

Alloy 200, Alloy 201, Alloy 400, and Alloy 600.
Aluminum 3003-H112, and 6061-T6.

Dimensions for American Standard Flange Facings, for
Class 150, 300, 400, 600, 900, 1500 and 2500 forged
flanges appear on pages 84 and 85, and applicable
tolerances are given on page 65.



DIMENSIONAL TOLERANCES
for FLOWLINE CORROSION-RESISTANT FORGED FLANGES

The tolerances given below are those established by the
American National Standard Institute and are part of
ANSI-B16.5 except where noted otherwise. This standard
covers steel pipe flanges and flanged valves and fittings.
By reference, flanges produced from other materials such
as Aluminum and Nickel alloys comply with these

tolerances.

The limits shown are maximuni,

FLOWLINE manu-

facturing techniques and tight inspection procedures will
normally assure closer dimensional accuracy than the
tolerances listed below.

THREADED, $LIP-ON, BLIND,
Tolerance for: WELDING NECK FLANGES Tolerance for: LAP JOINT AND SOCKET WELD FLANGES
Outside* When 0.D. is 24" or less +.06" T When 0.D. is 24" or less + 06"
Diameter : " :
When 0.D. 2 +.127 Diamete
o Lt " J When 0.D. is over 24" +.12"
Sizes 10" and smaller +.03"
Inside ’ ; Sizes 10" and
H Sizes 12" thru 18" +.06" ller +.03" —0"
Dlametar nside | Slip-On, Lap Joint seidllar 05" =4
Sizes 20" and larger +.12" —.06" Diameter and Socket Weld . ,
Sizes 12 ’and .,
Outside Diameter| Sizes 5" and smaller +.09" —.03" larger +.06" —0
of Hub at =
Welding End Sizes 6” and larger +.16" —.03" Outside* Sizes 12” and smaller +.09" —.06"
: " i Diameter of
ﬂiahmetenr Ufﬁ Diameter of 24" or less +.06 Hub Sizes 14" aiid farger + 197
ub at Base Diameter of over 24" £.12"
Sizes 10” and smaller +.06”
Overall Sizes 10" and smaller +.06" LS,‘,’;{,‘,"('”
Leﬂgth of Hub . " "
Hub Sizes 12" and larger *.12" Sizes 12 and larger *.12
Flange Sizes 18" and smaller +.127 -0 Flange Sizes 18" and smaller +.127 —Q"
Thickness : " "o Thickness
Sizes 20" and layger il v Sizes 20" and larger +.19" —=0"
Bolt circle diameter +.06"
- Sizes 10" and
Center to center of adjacent +.03" Diameter Threaded smaller +.03" —0”
bolt holes. - of and
Drilling 8 Sizes 25" Counterbore Socket Weld Sizes 12""amd -
Eccentricity between bolt | and smaller +.03" larger +.06" —
circle diameter and ma- T
chined facing diameters. Sizes 3" and Bolt circle diameter +.06"
larger =.06"
Center to center of adjacent "
bolt holes. +.03
Regardless of tolerances permited for inside diameter Drilling
Thickness and outside diameter of hub at welding end, the thick- Sizes 212" and
of Hub ness of the hub shall never be less than 87%2% of the Eccentricity between bolt smaller +.03”
nominal thickness of pipe to which flange is to be circle diameter and ma-
attached. chined facing diameters. Sizes 3” and
larger +.06"

Tolerance for:

RAISED FACE

TONGUE AND GROOVE

MALE AND FEMALE

RING JOINT

cﬂ',t.f;c'tu Sizes 10” and Smaller +.03” Sizes 10" and Smaller +.03" Sizes 10" and Smaller =+.03”
Surfaces Sizes 12" and Larger  +.06" Sizes 12” and Larger =.06" Sizes 12" and Larger +.06" | oo
Sizes 10" and Smaller +.03”
CentertoEnd | ........ | ... L S zes 127 and Larger  +.06"
c""‘“:os“'f““ Sizes 10” and Smaller +.06” | Sizes 10” and Smaller +.06” | Sizes 10" and Smaller .06”
Contact Surface Sizes 12" and Larger x12” Sizes 12" and Larger +12" Sizes 127 and Larger x127 | e
Sizes 10” and Smaller +.06"
EndtoEnd | ... | L. Sizes 12” and Larger = 12"
Inside : o . = Sze Table on Page 85 for
Diameter | = cceeee- All Sizes +.02 All Sizes +.02 ring-joint groove tolerances
Outside W," Raised Face +.03” : p . i Sze Table on Page 85 for
Diameter 14" Raised Face +.pv | AlSizes £.02 All Sizes *.02 ring-joint groove tolerances

*Tolerance for these dimensions not included in ANSI B16.5,

RR



CLASS 150 CORROSION RESISTANT

0B A BORE DIAMETER (B) . LENGTH THROUGH HUB (Y)
NOM. | FLANGE | MANGE |wug pia. | RatsED a8 | B2, | %) | BoRE oF | DEPTH SLIP-ON
PIPE. | DIANETER ] AT&;\S{ mc(zﬂnm. WELDING. (E B | > oD LAP  [THREADED | (OF | b 0o | SOCKET | 0
D. JOINT | FLANGE WELD
M. o | socker | sooker | U o @) | NECK WELD | joiNT
B I THREADED
| 350 | 044 | 109 138 | 084 | 062 | 088 0.0 038 | 1.88 | 062 | 0.62
%| 388 | 050 | 150 1.69| 105 | 082 | 1.09| 1.11 0.44 | 206 | 062 | 0.62
1 425 | 056 | 194 | 200 132 | 105 | 136| 1.38 050 | 219 | 069 | 0.69

1% 4.62 0.62 231 2.50 1.66 1.38 1.70 1.72
1% 5.00 0.69 2.56 2.88 1.90 1.61 1.95 1.97
2 6.00 0.75 3.06 3.62 2.38 2.07 2.44 2.46
2% 7.00 0.88 3.56 4.12 2.88 2.47 2.94 2.97

0.56 2.25 0.81 0.81
0.62 2.44 0.88 0.88
0.69 2.50 1.00 1.00
0.75 275 1.12 1.12

3 7.50 0.94 4.25 5.00 3.50 3.07 3.57 3.60 0.81 275 1.19 1.19
3% 8.50 0.94 4.81 5.50 4.00 3.55 4.07 4.10 0.88 2.81 1.25 1.25
4 9.00 0.94 5.31 6.19 4.50 4.03 4.57 4.60 0.94 3.00 1.31 1.31

5 10.00 0.94 6.44 7.31 5.56 5.05 5.66 5.69

6 11.00 1.00 7.56 8.50 6.63 6.07 6.72 6.75

8 13.50 1.12 9.69 | 10.62 8.63 7.98 8.72 8.75
10 16.00 1.19 [ 12.00 | 1275 | 10.75 | 10.02 | 10.88 | 10.92
12 19.00 1.25 | 1438 | 1500 | 1275 | 12.00 | 12.88 | 12.92
14 21.00 1.38 | 1575 | 16.25 | 14.00 | 13.25 | 14.14 | 14.18
16 23.50 1.44 | 18.00 | 18.50 | 16.00 | 15.25 | 16.16 | 16.19
18 25.00 1.56 19.88 | 21.00 | 18.00 | 17.25 | 18.18 | 18.20 1.94 5.50 2.69 3.81
20 27.50 1.69 | 22.00 | 23.00 | 20.00 | 19.25 | 20.20 | 20.25 212 5.69 2.88 4,06
24 32.00 1.88 | 26.12 | 27.25 | 24.00 | 23.25 | 24.25 | 24.25 2.50 6.00 3.25 4.38

0.94 3.50 1.44 1.44
1.06 3.50 1.56 1.56
1.25 4.00 1.75 1.75
1.31 4.00 1.94 1.94
1.56 4.50 2.19 2.19
1.63 5.00 2.25 3.12
1.75 5.00 2.50 3.44

NO COUNTER BORE REQUIRED ON 150# THREADED FLANGES

Dimensions are in inches and confcrm to ANS| B16.5. For dimensional tolerances, see (3) Every flange is marked to show the FLOWLINE trademark, type of metal, pressure
page 65. rating, and pipe size in accordance with ANSI B16.5.

(1) Flange Thickness (Q) includes ¥, ' raised face.

(2) Bore Diameter (B) of welding n2ck flanges corresponds to matching dimension of
Standard Wall/Schedule 40S pije. Flanges can be bored to match Extra Strong/
Schedule 808 pipe. (continued on next page)



6274 3" 150 % FLOWUNE 5‘35
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STAINLESS STEEL

FORGED FLANGES ANsI B16.5 [i5i0n"

DRILLING o :OELTING APPROXIMATE WEIGHT EACH—POUNDS £
MACHI
M.l O omweren| wo. | o | o [ SOLT Leneni e it SOOKET i
size | LenaT | joike | GO | s | woles | satrs aksen {falsed | gy sizé | “Neck | gy | Joiwr | BHNO
A R “HREADED
% |0.62 (012 | 238 | 4 062 % |200 | 250 ] — vl 1% 1 1 1Y
% |062 (012 | 275 | 4 [062| % | 225 | 250 | - %| 2 1% | 1w | 1w
1 069 012 | 312 | 4 |os2| w | 225 | 275 3.25 1 21 2 2 2
1% | 081 [019 | 350 | 4 |062| % | 250 | 275 | 3.25 1| 3 3 3 3
1% |0.88 |0.25 | 388 | 4 |062| w | 250 | 3.00 | 3.50 1% | 4V 3 3 | 4
2 |1.00 [031 ] 475 4 [075| % | 275 | 3.25| 375 2 6 5% | 5 61
2% | 1.12 |031 | 550 | 4 |075| % | 3.00 | 3.50 | 4.00 2% | 10 8 7 91
3 [1.19 [038 ] 600 | 4 [075| % |3.25 |375| 425 3 12 9 ovi | 12%
3% |1.25 038 | 700 | 8 [075| % | 3.25 | 375 | 4.25 3| 12 1 M 13
4 131|044 | 750 | 8 |075| % | 3.25 | 375 | 4.25 4 | 16w | 12w | 12w | 17
5 |1.44 |050| 850 | 8 |o088| % | 3.25 | 400| 450 5 | 19 15 15 20
6 |1.56 050 ]| 950 | 8 [0.88| % | 3.50 | 400 | 4.50 6 | 25 19 19 261,
8 |175|050 (1175 8 |088| % | 375 | 425| 475 8 | 39 30 30 45
10 | 1.94 |050 |1425]| 12 [100| % | 400 | 475 | 5.25 10 | 52 43 43 70
12 | 219|050 1700 | 12 [ 1.00| % | 425 | 475 | 5.25 12 | 80 64 64 | 110
14 | 2250501875 ] 12 | 112]1 450 | 5.25| 575 14 | 110 90 |105 | 140
16 | 250|050 2125 16 | 12]1 475 | 5.50 | 6.00 16 | 140 98 |140 | 180
18 | 269 |0.50 | 2275 | 16 [ 1.25| 1% | 5.00 | 600 | 6.50 18 [150 | 130|160 | 220
20 | 2.88 | 0.50 | 25.00 | 20 | 1.25] 1% | 5.50 | 6.25| 6.75 20 [180 | 165 195 | 285
24 | 325|050 2950 | 20 | 1.38[ 1% | 6.00 | 7.00 | 7.50 24 | 260 | 220 |275 | 430
(4) Length Through Hub (Y) does include X,” raised face. iWeights shown are for Stainless Steel. Approximate Nickel and Nickel Alloy weights
(5) Length of stud bolt does not include the height of the points. :'1r|.?|t?gl';aiinngecl‘]yb_y:i:;r.lunmlwng by 1.12. Approximaie Aluminum weights are obtained by

(6) For flange facing details see pages 84 through 87.
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CLASS 300 CORROSION RESISTANT

K BORE DIAMETER (B) COUNTER LENGTH THROUGH HUB (Y)
M| FLANGE | rickNess | MUBDIA RASED | AT weltivg | subow | B2 | funtaoro) ar )
sz | 08) | | A\ | "l O M ol | M| soer | wee) SR | e

1) WELD WELD : MIN. THREADED
2 | M.

s 3.75 0.56 1.50 1.38 0.84 0.62 0.88 0.90 0.93 0.38 2.06 0.88 0.88
3% 4.62 0.62 1.88 1.69 1.05 0.82 1.09 1.11 1.14 0.44 2.25 1.00 1.00
1 4.88 0.69 2.12 2.00 1.32 1.05 1.36 1.38 1.41 0.50 2.44 1.06 1.06
1V 5.25 0.75 2.50 2.50 1.66 1.38 1.70 1.72 1.75 0.56 2.56 1.06 1.06
1% 6.12 0.81 275 2.88 1.90 1.61 1.95 1.97 1.99 0.62 2.69 1.19 1.19
2 6.50 0.88 3.31 3.62 2.38 2.07 2.44 2.46 2.50 0.69 275 1.31 1.31
2 7.50 1.00 3.94 4,12 2.88 2.47 2.94 2.97 3.00 0.75 3.00 1.50 1.50
3 8.25 1.12 4.62 5.00 3.50 3.07 3.57 3.60 3.63 0.81 3.12 1.69 1.69
3% 9.00 1.19 5.25 5.50 4,00 3.55 4.07 4.10 4.13 — 3.19 1.725 1.75
4 10.00 1.25 575 6.19 4.50 4.03 4.57 4.60 4.63 _— 3.38 1.88 1.88
5 11.00 1.38 7.00 7.31 5.56 5.05 5.66 5.69 5.69 —_ 3.88 2.00 2.00
é 12.50 1.44 8.12 8.50 6.63 6.07 6.72 6.75 6.75 —_ 3.88 2.06 2.06
8 15.00 1.62 10.25 10.62 8.63 7.98 8.72 8.75 8.75 — 4.38 2.44 2.44
10 17.50 1.88 12.62 12.75 10.75 10.02 10.88 10.92 10.88 —_— 4.62 2.62 3.75
12 20.50 2.00 14.75| 15.00 1275 12.00 12.88 12.92 12.94 e 512 2.88 4.00
14 23.00 212 16.75 16.25 14.00 13.25 14.14 14.18 14.19 — 5.62 3.00 4,38
16 25.50 2.25 19.00| 18.50 16.00 15.25 16.16 16.19 16.19 —_— 575 3.25 475
18 28.00 2.38 21.00| 21.00 18.00 17.25 18.18 18.20| 18.19 — 6.25 3.50 512
20 30.50 2.50 23.12 23.00 20.00 19.25 20.20| 20.25 20.19 — 6.38 3.75 5.50
24 36.00 275 27.62| 27.25| 24.00 | 23.25 24.25| 24.25| 24.19 r— 6.62 4.19 6.00

Dimensions are in inches and confarm to ANSI B16.5. For dimensional tolerances, see (3) Every flange is marked to show the FLOWLINE trademark, type of metal, pressure
page 65. rating, and pipe size in accordance with ANS| B16.5.

(1) Flange Thickness (Q) includes Y’ raised face.

(2) Bore Diameter (B) of welding neck flanges corresponds to matching dimension of
Standard Wall/Schedule 40S pip2. Flanges can be bored to match Extra Strong/
Schedule 80S pipe. (continued on next page)



5280 3 3004 FLOWLINE A2

STAINLESS STEEL

FORGED FLANGES ANSI B16.5 iiivum

DRILLING BOLTING APPROXIVIATE WEIGHT EACH— POUNDS £
MACHINE|  gryp oLt ;
E’I,J;"é Iﬁ{gﬁ R?ﬁfs DAVETER No. | 0iA | Dk LEB??HH  LENGTH L ) — SsEJ:E{DE'% W | s
JOINT | ‘CIRCLE | HOLES | HoLEs | BoLrs| Raised | Raised | gy, SHE | NECK') ‘syp | JOINT
06" 08" Joint [HREADED
| 0.62] 0.12| 262| 4 | 062] % | 225 275| 3.00 v | 2 2 2 2
% | 0s62|012] 325 4| 075 %| 250 300 3.50 % | 3 3 3 3
1 |o069|012| 350 4 | 075| % | 275| 325| 375 1 4 3 3 3
1% | 081|019| 388| 4 | 075| % | 275 3.25| 375 % | 5 4 4 4
1% | 088 | 025| 450 4 | 0.88| % | 3.00 | 375| 4.25 1|7 6 6 6
2 |1.12|031| 500 8 |075| % | 300 | 350 | 4.25 2 9 7 7 8
2% | 1.25| 031| 588| 8 | 0.88] % | 3.50 | 400 | 475 2% | 12 10 10 12
3 |125|038| 662| & | o088 % | 375 | 425| 5.0 3 15 13 13 16
3% | 144 |038| 725| 8 | 088| % | 375 | 450 | 525 3% | 18 17 17 | 2
4 | 1.44|044| 788 8 | 0.88| % | 400 | 450 | 5.25 4 25 22 22 27
5 | 1.69|044| 925| 8 |088| % | 425 475| 550 5 32 28 28 | 35
6 | 1.81|050| 1062] 12 | 088 % | 425 | 500]| 575 6 42 39 | 39 50
8 | 200 050| 13.00| 12 | 1.00]| % | 475 | 550 | 6.25 8 67 | 58 58 81
10 | 219|050 1525 16 | 1121 550 | 6.25 | 7.00 10 91 81 o1 | 125
12 | 238|050 1775| 16 | 125 1% | 600 | 675 | 7.50 12 | 140 | 115 | 140 | 185
14 | 2.50 | 0.50| 20.25| 20 | 1.25| 1% | 6.25 | 7.00 | 7.75 14 | 180 | 165 | 190 | 250
16 | 2.69 | 0.50 | 22.50| 20 | 138 | 1% | 650 | 750 | 825| [16 |250 | 190 | 250 | 295
18 | 275|050 2475| 24 [ 1381w | 675 | 775 | s8.50 18 | 320 | 250 | 295 | 395
20 | 2.88 | 0.50 | 27.00 | 24 | 1.38| 1% | 7.25 | 8.25 | 9.00 20 | 400 | 315 | 370 | 505
24 | 325|050 3200 24 | 162 1% | 800 | 9.25| 10.25 24 | 580 | 475 | 550 | 790
(4) Length Through Hub (Y) includes !i, raised face. tWeights shown are for Stainless Steel. Appr_uxim; te Ni_ckel and_Nickel Alloy WEighfS
(5) Length of stud bolt does not include the height of the points. %rglt?gltyaiwge%yb_y:igmtiplying by 1.12. Approximate Aluminum weights are obtained by

(6) For flange tacing details see pages 84 through 87.

on



CLASS 400 CORROSION RESISTANT

BORE DIAMETER (B) couNTER | LENGTH THROUGH HUB (V)
NOM. | FLanE | < FUANSE | g i | puisen | oar (83) | BOREOF
PIPE" | DIAMETER| THICKNESS| agase | pace Din.| weLDING WE(L"J:NG sty | P THREADED | wewoma| SUPON | e
sizE | D) | % ) ) PoINT | WELDIN aey | JoINT . Ea) "ok | HE
L (H) o MIN. i THREADED
| 375| 055 | 150| 138 0.84 0.88 | 090 093 206 | 088 | 0.88
% | 4.62| 0.62 188 169 1.05 1.09 [ 111 1.4 225 | 1.00 | 1.00
1 488| 069 | 212 200| 1.32 136 | 138 141 244 | 106 | 1.06
1% | 525| o8I 250 250 | 1.66 170 | 172 175| 262 | 1a2 | 102
1% | 612| 083 | 275 283 190 195 197 199 | 275 | 125 | 1.25
2 650 100 | 331| 362 238| & 2.44 | 246 250 | 2.88 | 1.44 | 1.44
2% | 750 1.2 | 394| 42| 288 < 294 | 297 3.00| 312 | 1.62 | 1.62
3 8.25| 125 | 4.62| 500| 3.50 § 3.57 | 3.60| 363 | 325 | 1.81 | 1.8
3% | 900| 133 | s525| 550 400 > 407 | 40| 413 | 338 | 1.94 | 1.94
4 1000| 133 | 575 e19| 450 = 457 | 4.60| 463 3.50 | 200 | 2.00
5 11.00| 15 | 700| 731| 55| = 566 | 5.69| 569 400 | 212 | 212
6 1250 | 162 | 812| 850 | 663 8 672 | 675 675| 406 | 225 | 2.25
8 1500 | 1.83 | 10.25| 1062 | 8.63 i 872 | 875| 875| 462 | 269 | 269
10 17.50 | 212 | 12.62| 1275 1075| @ 10.88 | 10.92| 10.88 | 4.88 | 2.88 | 4.00
12 2050 | 225 | 1475 1500 1275| = 12.88 | 12.92| 1294 | 538 | 3.12 | 4.25
14 23.00 | 233 | 1675| 16.25| 14.00 14.14 | 1418| 1419 | 588 | 331 | 4.62
16 2550 | 2.50 | 19.00| 18.50 | 16.00 16.16 | 16.19| 1619 | 6.00 | 3.9 | 5.00
18 28.00 | 2.62 | 21.00| 21.00| 18.00 18.18 | 18.20| 18.19 | 6.50 | 3.88 | 538
20 30.50 | 275 | 23.12| 23.00| 20.00 20.20 | 20.25| 20.19 | 6.62 | 400 | 575
24 36.00 | 3.00 | 27.62| 27.25| 24.00 2425 | 24.25| 2419 | 6.88 | 450 | 6.25

Dimensions are in inches and confcrm to ANS| B16.5. For dimensional tolerances, see (3) Every flange is marked to show the FeLawzsveE trademark, type of metal, pressure

page 65.

(1) Flange Thickness (Q) does not include }4 " raised face.

(2) Bore Diameter of welding necl flanges can be provided to match purchaser’s
requirements.

10

rating, and pipe size in accordance with ANSI B16.5.

(continued on next page)
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STAINLESS STEEL

FORGED FLANGES ANSI B16.5 "

DRILLING BOLTING APPROXIMI TE WEIGHT EACH— POUNDS®
- STUD BOLT LENGTH
IPE [riREiD W DIAWETER | M0. | DA | DA | 5. | Mabo® | WIPE  [weLoma | URON | L
SizE JLENGTH | iy | Fiacte | wotes | woles [Bolts L Tongis & | Joik SIZE | "NECK | pyptapen | ONT | P
: at | Groove
v 1062012 | 262 | 4 |062 | % | 3.25| 3.00 | 3.00 % | 2 2 2 2
% |062|012] 325 | 4 |075| % | 3.50 | 3.25 | 3.50 % | 4 3 3 3
T loev |012| 350 | 4 |075| % | 375 | 3.50 | 375 1 4 4 4 4
1% o8l |019| 388 | 4 |075| % | 400| 375 | 4.00 % | 6 5 5 5
1% loas |025| 450 | 4 |088 | % | 425 | 400 | 4.25 1% | 8 7 7 8
2 |012|031| 500 | 8 |075| % | 4.25| 4.00 | 4.50 2 12 9 9 10
2% | 125|031 | 588 | 8 |088 | % | 475| 4.50 | 5.00 2%, | 18 13 12 15
3 |138|038| 662 | 8 |0.88 | % | 500 | 475 | 525 3 23 16 15 20
3, |1.56|038| 725 | 8 |1.00| % | 550 | 5.25 | 575 3% | 26 21 20 29
4 | 144|044 788 | 8 |1.00| % | 550 | 525 | 575 4 35 26 25 33
5 | 169|044 925 | 8 |100| % | 575| 550 | 6.00 5 43 31 29 44
6 |1.81 0501062 | 12 [100]| % | 600 | 575 | 6.25 6 57 44 42 61
8 |200|050| 13.00 | 12 |1.12 |1 675 | 6.50 | 7.00 8 89 67 64 | 100
10 | 219|050 1525 | 16 |1.25 1% | 7.50| 7.25 | 7.75 10 |125 o1 | 110 | 155
12 |1 238|050| 1775 | 16 |1.38 |1% | 800| 7.75 | 8.25 12 |75 | 130 | 150 | 225
14 | 250|050 2025 | 20 |1.38 [1% | 8.25| 8.00 | 8.50 14 1230 | 180 | 205 | 290
16 | 269|050 2250 | 20 |1.50 [1% | 875 | 8.50 | 9.00 16 |295 | 235 | 260 | 370
18 | 275|050 2475 | 24 |1.50 [1% | 9.00| 875 | 9.25 18 |350 | 285 | 315 | 455
20 | 2.88 | 0.50| 27.00 | 24 |1.62 |[1% | 975 9.50 [10.00 20 | 425 | 345 | 385 | 585
24 | 3.25|050| 3200 | 24 |1.88 [1% | 1075 10.50 [11.25 24 |620 | 510 | 570 | 8%
(4) Length Through Hub (Y) does not include 14" raised face. tWeights shown are fqr S_tainless Steel. Approxim:te Nipkel and_Nickel Alloy weights
(5) Length of stud bolt does not include the height of the points. A St S iGN Brl il Sepreine s Ame el

(6) For flange facing details see pages 84 through 87.

T
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CLASS 600 CORROSION RESISTANT

BORE DIAMETER (B) — LENGTH THROUGH HUB (Y)

PIPE | DIAMETER | THIGONESS | AT BASE| FACE Din. | weLDing | WELDING |- SLIP Lap | TARNGE” | sooker | wewoing | SOCKET | (4
SIZE [ (00) | gy, x) ) PO | socker | socker | JOINT | g o | Neek | WELD | joinT

(1) " | A - MIN. THREADED

| 375| 056 | 1.50] 138 | 084 088 | 090 093 038 206| 088 | 088

%| 462 062 | 1.88| 1.69| 1.05 1.09 | 1.1 1.14| 044| 225| 1.00 | 1.00

1 488 | 069 | 22| 200 132 136 | 1.38| 1.41 | 050| 2.44 | 1.06 | 1.06
1%| 525| 081 | 250| 250 1.66 170 | 172 175] 0.56| 262 | 1.2 | 1.2
1%| 612 088 | 275| 288 190 1.95| 197 199 | 062| 275| 1.25 | 1.25
2 6.50 | 1.00 | 331| 3.62| 238 | 244 | 2.46| 250 | 0.69| 2.88 | 1.44 | 1.44
2%| 750 | 112 | 3.94] 412 288 < 294 | 297| 300 075| 302 1.62 | 1.62
3 8.25 | 1.25 | 4.42| 500]| 3.50 § 357 | 3.60| 363 | 081| 325 1.81 | 1.81
3% | 900 | 138 | 525 550 400 o 407 | 410| 413 | — | 338 | 194 | 1.94
4 | 1075| 150 | 600| 619 | 450 | =% 457 | 460 463 | — | 400 2212 | 2.12
5 | 13.00| 175 | 7.44| 731 | 556 2 566 | 569| 569 | — | 450 | 238 | 2.38
6 | 1400| 188 | 875| 850 | 6.63 g 672 | 675| 675 | — | 462 | 2.62 | 2.62
8 | 1650 | 2.9 |1075| 10.62 | 8e3| @ 872 | 875| 875| — | 525 | 300 | 3.00
10 | 2000 | 250 |13.50| 1275 | 10.75 : 10.88 | 1092 | 10.88 | — | 6.00 | 3.38 | 438
12 | 2200 262 [1575] 1500 1275| * 12.88 | 1292 | 1294 | — | 612 | 3.62 | 4.62
14 | 2375 | 275 | 17.00] 16.25 | 14.00 1414 | 1418 | 1409 | — | 650 | 3.69 | 5.00
16 | 27.00 | 3.00 | 19.50] 18.50 | 16.00 16.16 | 16.19| 1619 | — | 7.00 | 419 | 550
18 | 2925 | 3.25 | 21.50| 21.00 | 18.00 18.18 | 18.20 | 1819 | — | 7.25 | 4.62 | 6.00
20 | 3200 | 3.50 | 24.00] 23.00 [ 20.00 20.20 | 20.25| 2019 | — | 750 | 500 | 6.50
24 | 3700 | 4.00 | 28.25| 27.25 | 24.00 24.25 | 24.25| 2419 | — | 800 | 550 | 7.25

Dimensions are in inches and confyrm to ANS| B16.5. For dimensional tolerances, see

page 65.

(1) Flange Thickness (Q) does not in:lude 14" raised face.

(2) Bore Diameter of welding nec« flanges can be provided to match purchaser’s
requirements.

12

(3) Every flange is marked to show the FLOWLINE trademark, type of metal, pressure

rating, and pipe size in accordance with ANSI B16.5.

(continued on next page)



STAINLESS STEEL

FORGED FLANGES ANs! B16.5 5w

DRILLING BOLTING APPROXIMA E WEIGHT EACH— POUNDS £

L L "R lomweren | no. | om | o 25,,smn Br::e me s N S00ker i

G R g R | e || S e
ace Broove TIREADED
| 062 012] 262 | 4 [062| w | 325 3.00 | 3.00 n 2 2 2 2
% | 062 |012] 325| 4 |075| % | 3.50 | 3.25 | 3.50 % 4 3 3 3
1 |os9|012| 350 | 4 |075| % | 375 | 3.50 | 375 1 4 4 4 4
1% | 081|019 | 388 | 4 |075]| % | 400 | 375 | 4.00 14 6 5 5 5
1% | 088 [025| 450 | 4 [088| % | 425 | 400 | 425 1 8 7 7 8
i 1.12 | 0.31 5.00 8 0.75 % 4.25 4.00 4.50 2 12 9 9 10
2%, | 125 031 | 588 | 8 |o088| % | 475 450 | 5.00 2% | 18 13 12 15
3 1.38 | 0.38 6.62 8 0.88 EA 5.00 475 525 3 23 16 15 20
3% | 1.56 | 0.38 7.25 8 1.00 8 5.50 525 575 3% 26 21 20 29
4 | 162044 850 | 8 |100| % | 575 | 550 | 6.00 4 42 37 36 41
5 1.88 | 0.44 | 10.50 8 1.12 1 6.50 6.25 675 5 68 63 61 468
6 | 20005011550 | 12 | 121 675 | 650 | 7.00 6 81 80 78 86
8 | 2250501375 | 12 [125|1% | 775 | 7.50 | 7.75 8 120 | 115 | 110 140
10 | 2560501700 | 16 | 138 | 1% | 850 | 825 | 875 10 | 190 | 170 | 170 | 230
12 | 275|050 1925 | 20 | 138 | 1% | 875 | 850 | 9.00 12 225 | 200 | 200 | 295
14 | 288 |050[2075 | 20 [ 150 1% | 9.25 | 9.00 | 9.50 14 | 280 | 230 | 250 | 355
16 |3.06]050 2375 | 20 | 1.62|1% |1000 | 975 [10.25 16 | 390 | 330 | 365 | 495
18 | 312|050 2575 | 20 | 1.75|1% | 1075 [10.50 [11.00 18 | 475 | 400 | 435 | 630
20 | 3.25]050]2850 | 24 | 175 1% |11.50 [11.25 [11.75 20 | 590 | s10 | 570 | 810
24 | 362|050 (3300 | 24 |200|1% |13.00 [1275 [13.25 24 | 830 | 730 | 810 | 1250
(4) Length Through Hub (Y) does not include ¥4” raised face. iWeights _ShDWl! are ijl' S'tiliI'IfESS Steel. Appr_uximate Nickel and_Nickel Alloy weights
(5) Length of stud bolt does not include the height of the points. ey T i o T Eaf- ApRUSAMm LI afgmehra SOfalygchy

(6) For flange facing details see pages 84 through 87.

N



CLASS

900 CORROSION RESISTANT

e —_— BORE DIAMETER (B) %%g!ng LENGTH THROUGH HUB (Y)
PIPE | DIAVETER [l AT'BASE | FACE DI, | WELDING L Tie THRENIERY il SUIRONT | o
SIZE (0.D.) Ml ) (F) POINT NECK MIN. JOINT © NECK AND JOINT
gt (H) = MIN, MiN. THREADED
Ya 475 | 0.48 1.50 1.38 0.84 0.88 0.90 0.93 238 | 1.25 1.25
% 512 | 1.00 1.75 1.69 1.05 1.09 1.11 1.14 275 | 1.38 1.38
1 588 | 1.2 2.06 2.00 1.32 1.36 1.38 1.41 2.88 | 1.62 1.62
1% 625 1.12 2.50 2.50 1.66 1.70 1.72 1.75 2.88 | 1.62 1.62
1% 7.00 | 1.25 275 2.88 1.90 1.95 1.97 1.99 3.25| 175 1.75
2 8.50 | 1.40 4.12 3.62 2.38 o 2.44 2.46 2.50 4.00 | 2.25 2.25
2% 9.62 | 1.02 4.88 4.12 2.88 E 2.94 2.97 3.00 412 | 2.50 2.50
3 9.50 | 1.50 5.00 5.00 3.50 § 3.57 3.60 3.63 400 2.12 2.12
4 11.50 | 1.75 6.25 6.19 4.50 : 4.57 4.60 4.63 450 | 275 275
5 13.75 | 2.00 7.50 Z:31 5.56 = 5.66 5.69 5.69 500 | 312 3.12
é 1500 | 2.9 9.25 8.50 6.63 E 6.72 6.75 6.75 550 | 3.38 3.38
8 18.50 | 2.50 | 11.75| 10.62 8.63 g 8.72 8.75 8.75 6.38 | 4.00 4.50
10 21.50 | 275 | 1450 | 1275 | 1075 - 10.88 | 10.92| 10.88 725 425 5.00
12 24.00 | 3.2 | 1650 | 1500 | 1275 @ 12.88 | 12.92| 12.94 7.88 | 4.62 5.62
14 25.25 | 3.8 | 1775 | 16.25 | 14.00 2 1414 | 14.18| 14.19 8.38| 5.12 6.12
16 2775 | 3.50 | 20.00 | 18.50 | 16.00 16.16 | 16.19| 16.19 8.50 | 5.25 6.50
18 31.00 | 4.00 | 22.25| 21.00 | 18.00 18.18 | 18.20| 18.19 9.00 | 6.00 7.50
20 3375 | 4.5 | 24.50 | 23.00 | 20.00 20.20 | 20.25| 20.19 9.75| 6.25 8.25
24 41.00 | 5.50 | 29.50 | 27.25 | 24.00 2425 | 24.25| 2419 | 11.50| 8.00 | 10.50

Dimensions are in inches and conform to ANSI B16.5. For dimensional tolerances, see

page 65.

(1) Flange Thickness (Q) does not irclude 14" raised face.

(2) Bore Diameter of welding neck flanges can be provided to match purchaser's
requirements.

14

rating, and pipe size+in accordance with ANS| B16.5.

(3) Every flange is marked to show the FLOWLINE trademark, type of metal, pressure

(continued on next page)




SOCKET WELD
IS NOT PRODUCED
IN CLASS 900

STAINLESS STEEL

FORGED FLANGES ANSI B16.5 5

DRILLING BOLTING APPROXIMATE WEIGHT EACH—POUNDS §

I R ] P e ™ B;:T LENGTH el SLIP-ON
S LA e o | i il | e | || Rl |l | o0

ace Groove

% | 0.88 | 0.12 | 3.25 | 4 | 0.88] % | 425 | 4.00 | 4.25 ” 5 4 4 4
% [100]012] 350 | 4 |o088| % | 450 | 425 | 450 % 6 5 5 6
1 [192 002 400 | 4 [100] % | 500 | 475 | 5.00 1 9 8 8 8
1% | 119|019 | 438 | 4 | 1.00| % | 500 | 475 | 5.00 %] 10 9 9 9
1% |1.25 025 | 488 | 4 [ 1121 | 550 | 525 | 5.50 1| 13 12 12 13
2 |150(031| 650 | 8 [1.00] % | 575 | 550 | 575 2 25 25 25 25
2% |1.88 |031 | 750 | 8 | 1.12]1 6.25 | 6.00 | 6.25 2% | 31 26 25 35
3 |162)038| 750 | 8 |1.00] % | 575 | 550 | 6.00 3 36 36 35 29
4 188|044 | 925| 8 | 125 1% | 675 | 6.50 | 7.00 4 51 53 51 54
5 |2.12 044 [11.00 | 8 |1.38] 1% | 7.50 | 7.25 | 7.75 5 86 83 81 87
6 |225]050 1250 | 12 |1.25] 1% | 775 | 7.50 | 7.75 6 110 | 110 | 105 | 115
8 |2.50 050 [1550 | 12 | 150 1% | 875 | 8.50 | 9.00 8 175 | 170 | 190 | 200
10 |2.81 |0.50 [18.50 | 16 | 1.50| 1% | 9.25 | 9.00 | 9.50 10 260 | 245 | 275 | 290
12 |3.00 [0.50 [21.00 | 20 | 1.50| 1% |1000 | 975 |10.25 12 325 | 325 | 370 | 415
14 |3.25 |0.50 [22.00 | 20 [1.62] 1% [1075 [10.50 [11.25 14 400 | 400 | 415 | 520
16 [3.38 |0.50 2425 | 20 [175[1% |11.25 [11.00 [11.75 16 495 | 425 | 465 | 600
[ 18 |3.50 |0.50 [27.00 | 20 |2.00] 1% [1275 |12.50 [13.50 18 680 | 600 | 650 | 850
20 |3.62 |050 [2950 | 20 [2.12]2 [13.50 [13.50 |14.25 20 830 | 730 | 810 | 1075
24 | 4.00 |0.50 |35.50 | 20 |2.62|2% |17.25 [17.00 [17.75 24 | 1500 | 1400 | 1550 | 2025
(4) Length Through Hub (Y) does not include 4" raised face. {Weights shown are for Stainless Steel. Approxiate Nickel and Nickel Alloy weights
(5) Length of stud bolt does not include the height of the points. fnfg,t?g,‘;i:;‘;‘;,b?ag?“'“ﬂ'*‘"ﬁ by 1.12. Approximatt: Aluminum weights are obtained by

(6) For flange facing details see pages 84 and 87.
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CLASS 1500 CORROSION RESISTANT

0B o ORE DIMETER ®) | LENGTH THROUGH HUB (1)

Now. | FLaNGE | APROSE Thu pia. | Rmisep | ot | BT (B2 T (g3 | ope oF | DEPTH SLIP-ON,
PIPE | DIAMETER | TIGONES" | aT BaSE | FacE pia. | weioing \WELDING | SUBON | 1ap | rmempeD | (0OF = | oG | SOCKET | 0

SIE | (0.0) W | (B | POINT JOINT | FLANGE WELD
MIN. M) | SOCKET | socker | JOINT | FLANGE | Tp™ | Tyex | WELD | jqiny

() WELD | WELD - THREADED

@ | MN.
| 475 | 088 | 150 138 0.84 088 | 09| 093] 038 | 238[ 125 | 125
% | 512 | 1.00 | 175| 169 | 1.05 109 | 101 | 114 | 044 | 275] 138 | 138
1| 588 | 1.2 | 206 | 200 1.32 136 | 138 | 1.41 | 050 | 2.88 | 1.62 | 1.62
1% | 625 | 112 | 250 | 250 | 1.66 170 | 172 | 175 | 056 | 2.88 | 1.62 | 1.62
1% | 7.00 | 125 | 275| 288 | 1.90 195 | 197 | 199 | 062 | 325 175 | 175
2 | 850 | 150 | 412 | 362 | 238 | B | 244 | 246 250 | 069 | 400 | 2.25 | 225
2% | 962 | 162 | 488 | 412 288 | F | 294 | 297| 300 075| 412 250 | 2.50
o

3 |1050 | 1.88 | 525| 500 3.50 | & — | 360| 363 | — | 462 288 | 288
4 1225 232 | 638 619 450 | — | 460 | 463 | — | 488| 356 | 3.56
5 1475 | 288 | 775| 7.31 | 556 | 2 — | 569 569 | — | 12| 412 | 412
6 1550 | 325 | 9.00| 850 | 663 | & - 675 | 675 | — 875 | 4.69 | 4.69
8 | 1900 | 3.62 |11.50 | 1062 | 8.3 | & — | 875| 875 | — | 838 562 | 5.62
10 [23.00 | 425 [14.50 | 1275 [ 1075 | — | 1092|1088 | — | 1000 625 | 7.00
12| 2650 | 488 [17.75 1500 | 1275 | < — 12921294 | — | a2 702 | 862
14 | 2950 | 525 |19.50 | 16.25 | 1400 | F — |48 1409 | — | 75| — | 9.0
16 | 3250 | 575 [21.75 | 18.50 | 16.00 — 16191619 | — | 1225 | — [1025
18 |36.00 | 638 |23.50 | 21.00 | 18.00 — | 1820 | 1819 | — | 1288 | — |10.88
20 | 3875 | 7.00 |25.25]| 23.00 | 20.00 — | 2025|2009 | — | 1400 — [11.50
24 | 46.00 | 8.00 [30.00 | 27.25 [ 24.00 — | 2425 2419 — | 1600 — [13.00

Dimensions are in inches and conform to ANSI B16.5. For dimensional tolerances, see (3) Every flange is marked to show the FL@WLINE trademark, type of metal, pressure
page 65. rating, and pipe size in accordance with ANSI B16.5.
(1) Flange Thickness (Q) does not include ¥4” raised face.

(2) Bore Diameter of welding nect flanges can be provided to match purchaser's
requirements.

(continued on next page)
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Y4 315004 FLOW

STAINLESS STEEL

FORGED FLANGES ANSI B16.5 }{3iwun

DRILLING BOLTING APPROXINATE WEIGHT EACH — POUNDSE
N Lii VR ommerer | No. | D | DA f"m B::L L&ENGTH HOM. Socker
LA (I (AT | O | A oS | e |, | || ) W
ae | Groove THREADED
Y, | 0.88 | 012 | 3.25 | 4 |088 | % | 4.25 | 400 | 4.25 s 5 4 4 4
% 100 |012| 350 | 4 |088 | % | 450 | 425 | 450 % 6 5 5 6
Y 112012 400 | 4 |[100 | % | 5.00 | 475 | 5.00 1 9 8 8 8
TV | 119|019 438 | 4 |1.00 | % | 500 | 475 | 5.00 1% | 10 9 9 9
1 | 1.25 | 0.25| 488 | 4 [1.12 |1 5.50 | 5.25 | 5.50 1% | 13 | 12 12 | 13
2 |150]031| 650 | 8 |1.00| % | 575 | 550 | 575 2 25 25 25 | 25
2% | 188|031 750 | 8 |1.12 |1 6.25 | 6.00 | 6.25 2% | 36 36 35 | 35
3 | 200|038| 800 | 8 |125 1% | 7.00 | 675 | 7.00 3 48 48 47 | 48
4 | 225|044| 950 | 8 |138 1% | 775 | 750 | 775 4 73 | 73 75 | 73
5 | 250 044| 1150 | 8 |1.62 [1% | 975 | 9.50 | 975 5 | 130 | 130 | 140 | 140
6 | 275|050 1250 | 12 | 1.50 [1% |10.25 [10.00 |10.50 6 | 165 165 | 170 | 160
8 | 3.00|050| 1550 | 12 | 175 |1% |11.50 |11.25 |12.00 8 | 275 | 260 | 285 | 300
10 | 331]050] 1900 | 12 |2.00 [1% |13.25 [13.00 1375 10 | 455 | 435 | 485 | 510
12 | 362|050 2250 | 16 |22 [2 | 1475 [14.50 [15.50 12 | 690 | 580 | 630 | 690
14 | — |o050] 2500 | 16 | 238 [2% |16.00 [1575 [17.00 14 | 940 | — | 890 | 975
76 | — |050] 2775 | 16 | 2.62 [2% |17.50 |17.25 |18.50 16 |1250 | = [1150 | 1300
18 | — |050| 3050 | 16 | 2.88 |2% |19.50 [19.00 |20.50 18 [1625 | — |1475 | 1750
20 | — |o050]| 3275 | 16 | 312 |3 | 21.50 |21.00 |22.50 20 |2050 | = [1775 | 2225
24 | — | 050 39.00 | 16 | 3.62 |3% |24.50 |24.00 |2575 24 |3325 | — | 2825 | 3625
(4) Length Through Hub (Y) does not include 4" raised face. tWeights shown are for Stainless Steel. Approxiriate Nickel and Nickel Alloy weights
(5) Length of stud bolt does not include the height of the paints. ?nr:”?:ltyaii;ge%yb.ysg?uItiplying by 1.12. Approximate Aluminum weights are obtained by

(6) For flange facing details see pages 84 and 87.
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—83— SLIP-ON
N IS NOT PRODUCED
IN CLASS 2500

2
NS
|——-<

CLASS 2500 CORROSION RESISTANT

BORE DIAMETER (8) LENGTH THROUGH HUB (V)

— HUB DIA. COUNTER

NOM. | FLANGE |, FLANGL | yup pia. | paiseo | aT @) | @ | © | BoReoF
tef | ol M| AR A el | e | o | | | o | S |y
IR ) NER | M| e, © | MNECK | rugeapep | OINT
| 525 1109 [ 169 138 o084 088 | 090 093 | 288 156 | 1.56
% | 550 125 | 200| 1.69| 105 100 | 1| 1aa| sa2| 160 | 169
1 625 | 138 | 225| 200 132 136 | 138 141 | 350] 188 | 188

1V 7.25 1.50 2.88 2.50 1.66
1% 8.00 175 3.12 2.88 1.90

1.70 1.72 1.75 3:7:5 2.06 2.06
1.95 1.97 1.99 4.38 2.38 2.38

o

w

v

<

I

=
2 9.25 2.00 3.75 3.62 2.38 z 2.44 2.46 2.50 5.00 275 275
2% 10.50 2.25 4.50 4.12 2.88 : 2.94 2.97 3.00 5.62 3.12 3.12
3 12.00 2.62 5.25 5.00 3.50 a DT 3.60 3.63 6.62 3.62 3.62
4 14.00 3.00 6.50 6.19 4.50 E 4.57 4.60 4.63 7.50 4.25 4.25
5 16.50 3.62 8.00 7.31 5.56 a 5.66 5.69 5.69 9.00 512 512
6 19.00 4.25 9:25 8.50 6.63 &8 6.72 6.75 675 | 10.75 6.00 6.00
8 21.75 5.00 12.00 | 10.62 8.63 2 8.72 8.75 875 | 12.50 7.00 7.00
10 26.50 6.50 1475 | 1275 | 1075 10.88 | 10.92 10.88 | 16.50 9.00 9.00
12 30.00 7.25 17.38 | 15.00 | 12.75 12.88 1292 | 12,94 | 18.25| 10.00 | 10.00

Class 2500 Slip-On Flanges are nol included in ANSI B16.5

Dimensions are in inches and conforn to ANS| B16.5. For dimensional tolerances, see (3) Every flange is marked to show the FLOWLINE trademark, type of metal, pressure
page 65. rating, and pipe size in accordance with ANSI B16.5.
(1) Flange Thickness (Q) does not inclide 4" raised face.
(2) Bore Diameter of welding neck flanges can be provided to match purchaser's
requirements. (continued on next page)
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9093 2500# FLOWLINE

SOCKET WELD
IS NOT PRODUCED
IN CLASS 2500

STAINLESS STEEL

FORGED FLANGES ANSI B16.5 yiivium

DRILLING BOLTING APPROXINATE WEIGHT EACH— POUNDS
now. | win. | G0 wo. | o | o - B:::estTH HOM. SLIP-ON
S| [ S | | e || O TRE atbo | 0
ace | Groove
% | 112|012 | 350 | 4 | 088 % | 525| 500 | 5.25 n 7 7 7 7
% 125|012 375| 4 |o088| % | 525 | 500 | 5.25 Y 8 8 8 8
1 | 138|012 425| 4 [1.00] % | 575 | 550 | 575 1 12 M ¥ n
1% 1150 019 512 4 [1.02]1 625 | 6.00 | 6.50 1wl 17 16 16 17
1% | 175|025 | 575 | 4 | 125 1% | 7.00 | 675 | 7.25 1% 25 22 22 23
2 | 200(031] 75| 8 |[1.a2)1 7.25 | 7.00 | 7.50 2 42 38 37 39
2% | 2251031 | 775| 8 |1.25| 1% | 800 | 775 | 825 2% | 52 55 53 56
3 | 250|038 900| 8 | 138 1% | 9.00| 875 | 9.25 3 o4 83 80 | 86|
4 | 275|044 |1075| 8 | 1.62| 1% | 1025 |10.00 |10.75 4 145 125 | 120 | 135
5 | 3.00| 0441275 8 | 1.88 1% [ 12,00 [11.75 |1275 5 245 210 | 205 | 225
6 | 325|050|1450| 8 | 2122 |1375[13.50 [14.50 6 380 325 | 315 | 345
8 | 375|050|17.25| 12 | 212| 2 | 1525|1500 [16.00 8 580 485 | 470 | 530
10 | 425|050 | 21.25 | 12 | 2.62| 2% | 19.50 [19.25 |20.50 10 | 1075 | 930 | 900 | 1025
12 | 475050 | 24.38 | 12 | 2.88| 2% | 21.50 |21.25 |22.50 12 | 1525 | 1100 | 1100 | 1300
(4) Length Through Hub (Y) does not include V4" raised face. tWeights shown are for Stainless Steel. Appro:imate Nickel and Nickel Alloy weights

are obtained by multiplying by 1.12. Approximate Aluminum weights are obtained by

(5) Length of stud bolt does not include the height of the points. multiplying by .33.

(6) For flange facing details see pages 84 and 87.
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80

for ANSI/ASME B31-3 Piping.

PRESSURE-TEMPERATURE RATINGS
OF CORROSION-RESISTANT FORGED FLANGES

. The data on th's page and pages 81 to 83 are for Class 150, 300, 400, 600, 900, 1500 and 2500 forged pipe flanges
in conformance witk ANSI B16.5 for ferrous and non-ferrous materials. Aluminum flanges are based on Code Case 141

Pressure temperature ratings are listed for the following corrosion resistant metals:

General Classification

Applicable Specification

Stainless Steels Types 304 and 304H, 304L, 310, 316 and 316H, 316L, 321, 347

and 348

Monel 400 (nickel, copper—annealed)

Aluminum Alloy—3003—H112

Aluminum Alloy—6061-T6

Nickel 201 (lovs carbon—annealed). .............ouerir i,
Inconel 600 (n ckel, chromium, iron—annealed) ..........................

ASTM A-182
ASTM B-160
ASTM B-160
ASTM B-164
ASTM B-166
ASTM B-247
ASTM B-247

The temperatu-e shown for a corresponding pressure rating is the temperature of the pressure containing shell
of the component. “"he ratings are the maximum allowable non-shock pressures at the temperature shown and the
allowable pressure may be interpolated between the temperatures.

Application of this data depends on the use of proper gaskets and bolting. A product used under the jurisdic-
tion of the ASME Boiler and Pressure Vessel Code, the ANSI code for pressure piping or governmental regu-
lations, is subject t¢ any limitation of that code or regulation. This includes any maximum temperature limitation
for a material or rule governing the use of a material at low temperature.

CLASS 150 PRESSURE-TEMPERATURE RATINGS

\ STAINLESS STEEL INCO ALLOYS ALUMINUM (2)
SERVICE ' o
(1 (1) it (1) 347 | Alloy | Alley = Alloy | Alloy | 3003 | 6061
TORRAESURE | ggy | 3L | 3i0 | ai | %L | 51 | and | 200 200 | 400 | 600 | Hiiz | Te
i | 348
Working Pressure — Pounds Per Square Inch Gage (PSIG)
—20 o0 100 273 230 | 280 | 275 230 | 275 | 275 | 140 90 | 230 275 40 275
200 233 195 | 230 | 240 195 235 | 245 140 85 | 200 260 35 265
300 205 175 | 220 | 215 175 | 210 | 225 140 85 190 | 230 — —
400 18) 160 | 200 195 160 190 | 200 140 85 185 | 200 = i
500 17) 145 170 170 145 170 170 140 85 170 170 — -
600 14) 140 140 140 140 140 140 140 85 | 140 140 - -
650 123 125 125 125 125 125 125 — 85 125 125 — —
700 110 110 110 110 110 110 110 — 85 110 110 — —
750 95 95 95 95 9% | 95 | 95 — 80 95 95 — —
800 8 80 80 80 | 80 80 80 = 80 80 80 = —
850 ‘ 65 | — 65 65 | 65 | 65 65 - 65 | 65 65 — —
900 50 - 50 50 | — 50 50 — | 50 50 50 = =
950 33 — 35 35 iz 35 35 = 35 D 35 = o=
1000 2) = 20 20 | — 20 20 — 20 — 20 — —
HYDROSTATIC

SHELL TEST 425 350 400 | 425 | 350 | 425 | 425 225 150 | 350 | 425 _ -

PRESSURE \ | |

1. Altemperatures over 1000°~. (540°C.), only use when carbon is 0.04 percent or higher.

2. The ratings are based on /\INSI/ASME B31.3 Code Case #141.

(continued on next page)



CLASS 300 PRESSURE-TEMPERATURE RATINGS

STAINLESS STEEL INCO ALLOYS ALUMINUM (2)
1 |
SERVICE 1 (1) | W) ‘ (1) 3’4)1 Alloy | Alloy | Alloy  Alloy | 3003 | GOG1
TEMPERATURE | dpi | 3% | b | §16  316L | 31 | aad | 200 | 201 | 400 | 600 | Hii2 | T6
DEGREES F. | . 348 |
Working Pressure — Pounds Per Square Inch Gage (PSIG)
—20 to 100 720 | 600 670 720 | 600 720 720 | 360 ‘ 240 600 72) | 105 ‘ 720
200 600 | 505 605 620 | 505 610 635 | 360 230 530 67) 95 700
300 530 | 455 570 560 | 455 545 590 | 360 225 495 640 = =
400 470 | 415 535 515 | 415 495 555 | 360 215 480 615 =
500 435 | 380 505 480 | 380 460 520 | 360 215 475 595 — —
600 415 | 360 480 450 | 360 435 490 | 360 215 475 575 -
650 410 | 350 485 445 | 350 430 480 215 475 565 = =
700 405 | 345 455 430 | 345 420 470 = 215 475 555 = —
750 400 | 335 445 425 | 335 415 460 = 210 470 53) = —
800 395 | 330 435 415 | 330 415 455 205 460 510 == =
850 390 = 425 405 | 320 410 445 — 205 340 485 = —
900 385 = 415 395 = 405 430 — 140 245 45) - —
950 375 385 385 385 385 = 115 = 323 — —
1000 325 — 350 365 — 355 365 — 95 — 215 — —
1050 310 = 335 360 — 345 360 = 75 — 14) - .
1100 260 = 290 325 = 300 325 60 = 95 - —
1150 195 = 245 275 = 235 275 — 45 — 72 — —
1200 155 — 205 205 — 180 170 — 35 = 60 — -
1250 110 — 160 180 = 140 125 — — — = —
1300 85 s 120 140 — 105 95 — — — — — —
1350 60 ) 80 105 — 80 70 — — — = =
1400 50 = 55 75 = 60 50 — = = =
1450 35 = 40 60 — 50 40 — — — - — —
1500 25 . 25 40 40 35 — =
HYDROSTATIC '
SHELL TEST 1100 | 900 | 1025 | 1100 | 900 | 1100 | 1100 | 550 375 900 | 1100 | 175 | 1100
PRESSURE | |
»
CLASS 400 PRESSURE-TEMPERATURE RATINGS
STAINLESS STEEL INCO ALLOYS ALUMINUM (2)
SERVICE 1) b Aoy | Aoy | Aoy | Allcy | 3003 | G061
TemPeraTURE | (0 | som | [1) R TR 201 | 400 | 600 | W12 | TG
DEGREES F. 304 310 316 ‘ ‘ 321 ggg 200
Working Pressure — Pounds Per Square Inch Gage (PSIG)
—20 to 100 960 800 895 | 960 800 960 960 | 480 320 | 800 960 | 135 960
200 800 675 805 825 675 815 850 480 305 705 895 130 930
300 705 605 760 745 605 725 785 | 480 300 660 850 = =
400 630 550 710 685 550 660 740 | 480 290 835 820
500 585 510 670 635 510 610 690 | 480 290 635 70 = —
600 555 480 635 600 480 585 655 | 480 290 635 7€5 = o
650 545 470 620 590 470 570 640 290 635 750 = =
700 540 460 610 575 460 560 625 = 290 635 740 — =
750 530 450 595 565 450 555 615 — 280 625 710 —
800 525 440 580 555 440 550 610 270 610 675 e —
850 520 = 565 540 430 545 590 — 270 455 650 = =
900 510 = 555 525 — 540 575 — 185 430 600 — —
950 500 = 515 515 = 515 515 - 150 — 425 = —
1000 430 — 465 485 - 475 485 — 125 — 2¢0 — —
1050 410 — 445 480 460 480 - 100 — 1€5 — —
1100 345 — 390 430 400 430 = 80 — 125 —
1150 260 — 330 365 — 315 365 - 60 = €0 - =
1200 205 — 275 275 — 240 230 = 50 = €0 —
1250 145 = 215 245 185 165 = — - —
1300 110 = 160 185 . 140 125 - s — = = ~
1350 85 - 105 140 i 110 90 S = — —
1400 65 — 75 100 — 80 70 — = — = = =
1450 45 = 50 80 . 65 55 — et = = s —
1500 30 — 30 65 50 45 o = —
HYDROSTATIC
SHELL TEST 1450 | 1200 | 1350 | 1450 | 1200 | 1450 | 1450 | 725 500 1200 | 1450 | 225 | 1450
PRESSURE

1. At temperatures over 1000F. (540C), only use when carbon is 0.04 percent or higher.
2. The ratings are based on ANSI/ASME B31.3 Code Case #141.

(continued on next page)
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CLASS 60

0 PRESSURE-TEMPERATURE RATINGS

STAINLESS STEEL INCO ALLOYS ALUMINUM (2)
SERVICE (1) |
(1) (1) (1) (1) 347 Alloy Alloy Alloy Alloy 3003 6061
TEMPERATURE | g, | 304L | 599 | 31 | 3L | 35 and | 200 | 201 400 600 | H112 | T6
DEGREES F. 248
Working Pressure — Pounds Per Square Inch Gage (PSIG)
—20 to 100 1440 | 1200 | 1345 | 1440 | 1200 | 1440 | 1440 720 480 1200 | 1440 205 1440
200 1200 | 1015 | 1210 | 1240 | 1015 | 1220 | 1270 720 455 1055 | 1345 195 1400
300 1055 910 | 1140 | 1120 910 | 1090 | 1175 720 445 990 | 1275 = —
400 940 825 | 1085 | 1030 825 990 | 1110 720 430 955 | 1230 s —
500 875 765 | 1010 955 765 915 | 1035 720 430 950 | 1185 == —
600 830 720 955 905 720 875 985 720 430 950 | 1145 - —
650 815 700 930 890 700 855 960 430 950 | 1130 — —
700 805 685 910 865 685 840 935 — 430 950 | 1115 — —
750 795 670 895 845 670 830 920 420 935 | 1065 — —
800 790 660 870 830 660 825 910 = 410 915 | 1015 — =
850 780 = 850 810 645 815 890 - 410 680 | 975 — —
900 770 - 830 790 .- 810 865 - 380 495 900 = =
950 750 775 775 = 775 775 230 655 —
1000 645 = 700 725 = 715 725 = 185 — 430 — —
1050 620 = 665 720 — 695 720 150 = 280 —
1100 515 = 585 645 605 645 125 = 185 =
1150 390 = 495 550 — 475 550 = 95 = 135 — =
1200 310 — 410 410 = 365 345 — 75 — 125 — —
1250 220 325 365 = 280 245 — — —
1300 165 = 240 275 — 210 185 = = — - — —
1350 125 160 205 — 165 135 — = — — — —
1400 TS — 110 150 = 125 105 = = — — —
1450 70 - 75 115 — 95 80 — — — — - —
1500 | 50 — 55 85 75| 70 — — —
HYDROSTATIC | '
SHELL TEST 2175 | 1800 | 2025 = 2175 | 1800 | 2175 | 2175 = 1100 725 1800 | 2175 325 2175
PRESSURE |
[ STAINLESS STEEL INCO ALLOYS
1)
SERVICE {
(1) (1) (1) (1) 347 Alloy Alloy Alloy Alloy
TEMFERATURE: || s 304L 310 316 316L 321 and 200 201 400 600
" 348
Working Pressure — Pounds Per Square Inch Gage (PSIG)
—20 to 100 2160 1800 2015 2160 1800 2160 2160 1080 720 1800 2160
200 1800 1520 1815 1860 1520 1830 1910 1080 685 1585 2015
300 1585 1360 1705 1680 1360 1635 1765 1080 670 1485 1915
400 1410 1240 1600 1540 1240 1485 1665 1080 650 1435 1845
500 1310 1145 1510 1435 1145 1375 1555 1080 650 1435 1780
600 1245 1080 1435 1355 1080 1310 1475 1080 650 1435 1720
650 1225 1050 1395 1330 1050 1280 1440 650 1435 1690
700 1210 1030 1370 1295 1030 1260 1405 = 650 1435 1670
750 1195 1010 1340 1270 1010 1245 1385 = 635 1405 1595
800 1180 985 1305 1245 985 1240 1370 — 610 1375 1520
850 1165 = 1275 1215 965 1225 1330 = 610 1020 1460
900 1150 = 1245 1180 2= 1215 1295 = 415 740 1350
950 1125 = 1160 1160 1160 1160 345 980
1000 965 = 1050 1090 - 1070 1090 - 280 — 650
1050 925 — 1000 1080 = 1040 1080 — 220 =5 415
1100 770 s 875 965 = 905 965 - 185 = 280
1150 585 — 740 825 — 710 825 - 140 — 205
1200 465 620 620 = 545 515 = 110 = 185
1250 330 = 485 545 - 420 370 = —
1300 245 = 360 410 = 320 280 - — = =
1350 185 - 235 310 245 205 = — =
1400 145 = 165 225 — 185 155 —
1450 105 — 115 175 — 145 125 = — — -
1500 70 70 125 115 105 — —
HYDROSTATIC
SHELL TEST 3250 2700 3025 3250 2700 3250 3250 1625 1100 2700 3250
PRESSURE

1. At temperatures over 1000F (540C), only use when carbon is 0.04 percent or higher.
2. The ratings are based on ANSI/ASME B31.3 Code Case #141.

(continued on next page)



CLASS 1500 PRESSURE-TEMPERATURE RATINGS

STAINLESS STEEL | NCO ALLOYS
| (1)
SERVICE
1) (1) (1) (1) 347 Alloy Alloy Alloy Alloy
TEMPERATURE | 304 Wil 310 316 6L 321 and 200 211 400 600
DEGREES F. 348
Working Pressure — Pounds Per Square Inch Gage (PSIG)
—20 to 100 3600 3000 3360 3600 3000 | 3600 3600 1800 1200 3000 3600
200 3000 2530 3025 3095 2530 3050 3180 1800 140 2640 3360
300 2640 2270 2845 2795 2270 2725 2940 1800 1415 2470 3190
400 2350 2065 2665 2570 | 2065 2470 2770 1800 1080 2390 3070
500 2185 1910 2520 2390 1910 2290 2590 1800 1080 2375 2965
600 2075 1800 2390 2255 1800 2185 2460 1800 1080 2375 2870
650 2040 1750 2330 2220 1750 2135 2400 — 1080 2375 2820
700 2015 1715 2280 2160 1715 2100 2340 — 1080 2375 2785
750 1990 1680 2230 2110 1680 2075 2305 — 1055 2340 2660
800 1970 1645 2170 2075 1645 2065 2280 —_ 1020 2290 2540
850 1945 — 2125 2030 1610 2040 2220 —_ 1020 1695 2435
900 1920 — 2075 1970 — 2030 2160 — ti95 1235 2245
950 1870 — 1930 1930 — 1930 1930 — H70 — 1635
1000 1610 — 1750 1820 — 1785 1820 — 465 — 1080
1050 1545 — 1665 1800 — 1730 1800 — 470 — 695
1100 1285 — 1460 1610 — 1510 1610 — 310 — 465
1150 980 —_ 1235 1370 — 1185 1370 — 230 — 340
1200 770 — 1030 1030 — 910 855 — 85 — 310
1250 550 — 805 910 - 705 615 — — — —_
1300 410 — 600 685 — 530 465 - — — —
1350 310 — 395 515 — 410 345 — - — =
1400 240 — 275 380 -_— 310 255 — — — —
1450 170 — 190 290 - 240 205 — — — —
1500 120 — 120 205 — 190 170 — — —
HYDROSTATIC
SHELL TEST 5400 4500 5050 5400 4500 5400 | 5400 2700 1300 ‘ 4500 5400
PRESSURE
STAINLESS STEEL | INCO ALLOYS
|
SERVICE (1) ‘
(1) ‘ (1 (1) (1) 347 Alloy Alloy Alloy Alloy
TEMPERATURE ||  5g4 o 310 316 6L 321 and 200 201 400 600
DEGREES F. . 318
Working Pressure — Pounds Per Square Inch Gage (PSIG)
—20 to 100 6000 5000 5600 6000 5000 6000 6000 ‘ 3000 2300 5000 6000
200 5000 4220 5040 5160 4220 5080 5300 3000 1300 4400 5600
300 4400 3780 4740 4660 3780 4540 4900 3000 1360 4120 5320
400 3920 3440 4440 4280 3440 4120 4620 3000 1800 3980 5120
500 3640 3180 4200 3980 3180 3820 4320 3000 1800 3960 4940
600 3460 3000 3980 3760 3000 3640 4100 3000 1800 3960 4780
650 3400 2920 3880 3700 2920 3560 4000 — 1800 3960 4700
700 3360 2860 3800 3600 2860 3500 3900 — 1800 3960 4640
750 3320 2800 3720 3520 2800 3460 3840 — 1760 3900 4430
800 3280 2740 3620 3460 2740 3440 3800 — 1700 3820 4230
850 3240 — 3540 3380 2680 3400 3700 — 1700 2830 4060
900 3200 — 3460 3280 — 3380 3600 — 1155 2055 3745
950 3120 — 3220 3220 —_ 3220 3220 — 950 —_ 2725
1000 2685 — 2915 3030 — 2970 3030 — 770 —_— 1800
1050 2570 — 2770 3000 — 2885 | 3000 — 615 — 1155
1100 2145 | — 2430 . 2685 — 2515 2685 — 515 — 770
1150 1630 — 2060 2285 — 1970 2285 — 385 — 565
1200 1285 — 1715 1715 _ 1515 1430 — 310 — 515
1250 915 — 1345 1515 — 1170 1030 — — —_ —
1300 685 — 1000 1145 o 885 770 - — —
1350 515 — 660 860 —_ 685 570 —_ —_ —_ —
1400 400 — 460 630 — 515 430 — — —
1450 285 — 315 485 — 400 345 — — —
1500 200 — 200 345 — 315 285 = _ =
HYDROSTATIC
SHELL TEST 9000 7500 8400 9000 7500 9000 9000 4500 2000 7500 9000
PRESSURE

1. Al temperatures over 1000F (540C), only use when carbon is 0.04 percent or higher.

a3



AMERICAN STANDARD FLANGE FACINGS

RAISED FACE SMALL MALE LARGE MALE SMALL TONGUE LARGE TONGUE
AND FEMALE AND FEMALE AND GROOVE AND GROOVE.
5 LA A
" . ]
X W—» Y \"%
L Z—1l) Z
_.i -
. —Z
=) g 1
Class 150, 300, 400, 600, 900, 1500 and 2500 ANSI Steel Flange Standards
Qutside Diameter Inside Outside Diameter Inside Minimum Diameter
Diameter Diameter of Raised Portion (2)
Raised of Large of
NOMINAL Face, small Large Female Large Small Large
PIPE Large Male Small and and Small Small and Tongue Tongue
SIZE Male, and ) Tongue Small Large Female Groove Small and and
Large Tongue Groove 1 Groove Groove Groove
Tongue
(R) () m (1) (W) (X) Y) 2) (K) L
s 1.38 0.72 1.38 1.00 1.44 0.78 1.44 0.94 1:75 1.81
% 1.69 0.94 1.69 1.31 1.75 1.00 1.75 1.25 2.06 2.12
1 2.00 1.19 1.88 1.50 2.06 1.25 1.94 1.44 2.25 2.44
1% 2.50 1.50 2:25 1.88 2.56 1.56 2.31 1.81 2.62 2.94
1% 2.88 1.75 2.50 212 2.94 1.81 2.56 2.06 2.88 3.31
2 3.62 2.25 3.25 2.88 3.69 2.31 3.31 2.81 3.62 4.06
2, 4.12 2.69 375 3.38 4.19 275 3.81 3.31 4,12 4.56
3 5.00 3.31 4.62 4.25 5.06 3.38 4.69 419 5.00 5.44
3% 5.50 3.81 5.12 475 5.56 3.88 5.19 4.69 5.50 5.94
4 6.19 4.31 5.69 5.19 6.25 4.38 575 512 6.19 6.62
5 7.31 5.38 6.81 6.31 7.38 5.44 6.88 6.25 7.31 7.75
é 8.50 6.38 8.00 7.50 8.56 6.44 8.06 7 .44 8.50 8.94
8 10.62 8.38 10.00 9.38 10.69 8.44 10.06 .31 10.62 11.06
10 1275 10.50 12.00 11.25 12.81 10.56 12.06 11.19 12.75 13.19
12 15.00 12.50 14.25 13.50 15.06 12.56 14.31 13.44 15.00 15.44
14 16.25 13.75 15.50 14.75 16.31 13.81 15.56 14.69 16.25 16.69
16 18.50 15.75 17.62 16.75 18.56 15.81 17.69 16.69 18.50 18.94
18 21.00 17.75 20.12 19.25 21.06 17.81 20.19 19.19 21.00 21.44
20 23.00 19.75 22.00 21.00 23.06 19.81 22.06 20.94 23.00 23.44
24 27.25 23.75 26.25 25.25 27.31 23.81 26.31 25.19 27.25 27.69
For facing tolerances, see pagts 85, 86, 87. Depth of groove or female is 0.19"; thickness of lap remaining after machining
All dimensions are in inche: and conform to ANSI B16.5. groove (or tongue) shall not be less than wall thickness of pipe used.

(1) For small male and female joints care should be taken in applying these dimen-  Height of large and small male and tongue is 0.25” or no less than wall thickness
sions to insure that the irside diameter of fitting on pipe is small enough to  of pipe used, whichever is greater.
permit sufficient bearing surface to prevent crushing of gasket.

(2) Etaﬁ:;e_g‘igeur;:ggr:dr. full fac: may be furnished by flange manufacturer unless (continued on next page)



AMERICAN STANDARD FLANGE FACINGS

RING JOINT RING JOINT GROOVE SPACE BITWEEN FLANGES
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DIMENSIONS OF RING-JOINT FLANGE FACINGS

Class 150, 300 and 400 ANSI Steel Flange Standards

CLASS 150 PRIMARY PRESSURE RATING CLASS 300 AND 400 PRIMARY PRESSURE RATING

NOMINAL Groove Dimensionst ——— I%gg;::e Groove Dimensionst 4 Diameter gp[taaox. D:_?tance
SUE [N | i | 10| 20 | Chuaad | Setveen | ot | gt | Do [ M | ofbaoed | PGt
B e | ® ® | ®@ B en | m (y | 3000b. [ 40000

% | = - I (e - = 11 | 1.344 [ 0.219 |0.281| 2.00 | 0.12 | 0.12
% | = = A e e = 13 | 1.688 | 0.250 |0.342| 2.50 | 0.16 | 0.16
1 15 | 1.875 | 0.250 | 0.344 | 2.50 | 0.16 16 | 2000|0250 |0342| 275 | 016 | 0.16
1% | 17 | 2.250 | 0.250 | 0.344 | 2.88 | 0.16 18 | 2.375|0.250 |0.342| 3.12 | 0.16 | 0.16
1% | 19 | 2.562 | 0.250 | 0.344 | 3.25 | 0.16 20 | 2.688|0.250 [0.342| 3.56 | 0.16 | 0.16
2 22 | 3.250 | 0.250 | 0.344 | 4.00 | 0.16 23 | 3.250 | 0312 |0.46%| 4.25 | 0.22 | 0.19
2% | 25 | 4.000 |0.250 | 0.344 | 475 | 0.16 26 | 4.000|0.312 |0.465| 5.00 | 0.22 | 0.19
3 29 | 4.500 | 0.250 | 0.344 | 5.25 | 0.16 31 | 4.875|0.312 |0465| 575 | 022 | 0.19
3% | 33 | 5.188 [0.250 | 0.344 | 6.06 | 0.16 34 | 51880312 |0465| 625 | 022 | 0.19
4 36 | 5.875 |0.250 | 0.344 | 675 | 0.16 37 | 5.875|0.312 |0.465| 6.88 | 0.22 | 0.22
5 40 | 6750 | 0.250 | 0.344 | 7.62 | 0.16 41 | 7125|0312 |0.465| 825 | 0.22 | 0.22
6 43 | 7.625 | 0.250 | 0.344 | 8.62 | 0.16 45 | 83120312 |0.465| 950 | 0.22 | 0.22
8 48 | 9750 | 0.250 | 0.344 | 10.75 | 0.16 49 |10.625 | 0.312 |0.465 | 11.88 | 0.22 | 0.22
10 52 [12.000 | 0.250 | 0.344 | 13.00 | 0.16 | 53 |12750| 0312 [0.465| 1400 | 0.22 | 0.22
12 56 |15.000 | 0.250 | 0.344 | 16.00 | 0.16 57 |15.000 | 0.312 |0.465 | 16.25 | 0.22 | 0.22
14 59 |15.625 | 0.250 | 0.344 | 1675 | 0.12 61 |16.500 | 0.312 |0.465 | 18.00 | 0.22 | 0.22
16 64 |17.875 | 0.250 | 0.344 | 19.00 | 0.12 65 |18.500 | 0.312 | 0.465| 20.00 | 0.22 | 0.22
18 68 [20.375 | 0.250 | 0.344 | 21.50 | 0.12 69 |21.000| 0312 |0.465| 22.62 | 0.22 | 0.22
20 72 |22.000 | 0.250 | 0.344 | 23.50 | 0.12 73 | 23.000 | 0.375 |0.531| 25.00 | 0.22 | 0.22
24 76 |26.500 | 0.250 | 0.344 | 28.00 | 0.12 77 | 27.250 | 0.438 | 0.65¢| 29.50 | 0.25 | 0.25
All dimensions are in inches and conform to ANSI B16.5. (R) Radius at botfom of Groove is 0.03" max. for all facings listed in above table
(1) Height of Raised Portion (K) is equal to dimensions of Groove (E) but is not sub- Zix;iigtisf%(oéh’emza?(f A S Cless 300 i 00" thancetacings 1A wiih: 1hix

ject to the tolerance for (E).
- - i i 1 Tolerances for groove dimensions, in conformance with ANSI B16.5, are stated in
(2) Approximate space between two ring joint flanges when ring gasket is compressed. column titles.

(continued on next page)



AMERICAN STANDARD FLANGE FACINGS

RING JOINT RING JOINT GROOVE SPACE BETWEEN FLANGES
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DIMENSIONS OF RING-JOINT FLANGE FACINGS
Class 600 and 900 ANSI Steel Flange Standards

CLASS 600 PRIMARY PRESSURE RATING GLASS 900 PRIMARY PRESSURE RATING
Groove Dimensionss Approx. Groove Dimensionst Approx.

NOMINAL Diameter | Distance | Radius at Diameter | Distance | Radius at
PIPE | Groove | Pitch | Depth | Width | of Raised |Between| Bottom | Groove | Pitch | Depth | Width | of Raised | Between | Bottom
SIZE Number | Diameter |-+ 0.016| +.008 Portion | Flanges | of Groove | Number |Diameter | +0.016| +.008 | Portion | Flanges | of Groove

=+.005 —0 Max. =+ .005 —0 Max.
(P) (E) (1) (F) (K) (B) (2) (P) (E) (1) (F) (K) (B) (2)
Va 11 1.344 [0.219 1 0.281 2.00 | 0.12 0.03 12 1.562 1 0.250 | 0.344 2.38 | 0.16 0.03
% 13 1.688 |1).250 | 0.344 2,50 | 0.16 0.03 14 1.750 1 0.250 | 0.344 2.62 | 0.16 0.03
1 16 2.000 |10.250 | 0.344 275 1 0.16 0.03 16 2.000 | 0.250 [ 0.344 2.81 0.16 0.03
A 18 2.375 |0.250 | 0.344 3.12 | 0.16 0.03 18 2.37510.250 10.344 3.19 | 0.16 0.03
1 20 2.688 [1).250 1 0.344 3.56 | 0.16 0.03 20 2.688 | 0.250 |0.344 3.62 | 0.16 0.03
2 23 3.250 [0.312 | 0.469 4,25 | 0.19 0.03 24 3.750 | 0.312 |0.469 4.88 | 0.12 0.03
2, 26 4,000 10,312 |0.469 5.00 | 0.19 0.03 27 4.250 | 0.312 | 0.469 5.38 | 0.12 0.03
3 31 4.875 10.312 | 0.469 575 | 0.19 0.03 3l 4,875 [0.312 |0.469 6.12 | 0.16 0.03
3 34 5.188 [0.312 | 0.469 6.25 | 0.19 0.03 — — — — — —_— -_—
4 37 5.875 [10.312 |0.469 6.88 | 0.19 0.03 37 5.875 10.312 |0.469 7.12 | 0.16 0.03
5 41 7.125 |0.312 |0.469 8.25 | 0.1¢9 0.03 41 7.125 10.312 |0.469 8.50 | 0.16 0.03
é 45 8.312 [10.312 |0.469 9.50 | 0.19 0.03 45 8.312 [0.312 [0.46% 9.50 | 0.16 0.03
8 49 110.625 11).312 |0.469 [ 11.88 | 0.19 0.03 49 110.625 (0.312 |0.46%9 | 12.12 | 0.16 0.03
10 53 12.750 [0.312 |0.469 | 14.00 | 0.19 0.03 53 12,750 10.312 |0.469 | 14.25 | 0.16 0.03
12 57 |15.000 [0.312 10.469 | 16.25 | 0.19 0.03 57 115,000 |0.312 |0.46%9 | 16.50 | 0.16 0.03
14 61 16.500 (0.312 |0.469 | 18.00 | 0.19 0.03 62 [16.500 |0.438 |0.656 | 18.38 | 0.16 0.06
16 65 118.500 [0.312 |0.46%9 | 20.00 | 0.19 0.03 66 |18.500 |0.438 |0.656 | 20.62 | 0.16 0.06
18 E 69 121.000 [0.312 |0.46%9 | 22.62 | 0.19 0.03 70 |21.000 |0.500 |0.781 | 23.38 | 0.19 0.06
20 73 123.000 |0.375 |10.531 | 25.00 | 0.19 0.06 74 |23.000 |0.500 |0.781 | 25.50 | 0.1¢9 0.06
24 77 I27’.250 ).438 |0.656 | 29.50 | 0.22 0.06 78 |27.250 |0.625 11.062 | 30.38 | 0.22 0.09
All dimensions are in inches and onform to ANSI B16.5. (2) Approximate space between two ring joint flanges when ring gasket is compressed.
(1) Height of Raised Portion (K) is ejual to dimensions of Groove (E) but is not sub- t Tolerances for groove dimensions, in conformance with ANSI B16.5, are stated in
ject to the tolerance for (E). column titles.

(continued on next page)
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AMERICAN STANDARD FLANGE FACINGS

RING JOINT RING JOINT GROOVE SPACE BETWEEN FLANGES
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DIMENSIONS OF RING-JOINT FLANGE FACINGS
Class 1500 and 2500 ANSI Steel Flange Standards

CLASS 1500 PRIMARY PRESSURE RATING CLASS 2500 PRIMARY |"RESSURE RATING
Groove Dimensionsi . Approx. Groove Dimensions Approx.
NOMINAL Diameter | Distance | Radius at + Diameter | Distance | Radius at

PIPE | Groove | Pitch Depth | Width | of Raised | Between | Bottom Groove | Pitch Depth | Width | of Raised | Between | Bottom
SIZE | Number| Diameter | + 0.016| =.008 | Portion | Flanges | of Groove | Number | Diameter |--0.016 | =.008 | Portion | Flanges | of Groove
=+.005 —0 Max. =+.005 —0 Max.
(P) (E) (1) (F) (K} (B) (2) (P) (E) (1) (F) (K) (B) (2)
1 12 1.562 |1 0.250 |0.344 2.38 | 0.16 0.03 13 1.688 | 0.250 | 0.344 2.56 | 0.16 0.03
3 14 1.750 | 0.250 | 0.344 2.62 | 0.16 0.03 16 2.000 | 0.250 | 0.344 2.88 | 0.16 0.03
1 16 2.000 | 0.250 |0.344 2.81 0.16 0.03 18 2.375(0.250 | 0.344 3.25| 0.16 0.03
1V 18 2.375|0.250 |10.344 3.19 | 0.16 0.03 21 2.844 | 0.312 | 0.46% 4.00 | 0.12 0.03

1% 20 2.688 | 0.250 [0.344 | 3.62 | 0.16 | 0.03 23 3.250 | 0.312 | 0.44% 450 | 0.12 | 0.03

2 24 3.750|0.312 [0.469 | 4.88 | 0.12 | 0.03 26 4.000 | 0.312 | 0.46% 5251 042 0:03
2% 27 4.250|0.312 |0.469 | 538 | 0.12 | 0.03 28 4.375(0.375 | 0.531 588 | 0.12 | 0.06
3 35 5.375(0.312 |0.469 | 6.62 | 0.12 | 0.03 32 5.000 | 0.375 | 0.531 6.62 | 0.12 | 0.06
3% —_ — — — —_ — = — _ —_ —_ _ — —
4 39 6.375(0.312 |0.469 | 7.62 | 0.12 | 0.03 38 6.188 | 0.438 | 0.656 8.00 | 0.16 | 0.06
5 44 7.625|0.312 |0.469 | 9.00 | 0.12 | 0.03 42 7.500 | 0.500 | 0.781 9.50 | 0.16 | 0.06
6 46 8.312 | 0.375 |0.531 975 | 0.12 | 0.06 47 9.000 [ 0.500 |0.781| 11.00 | 0.16 | 0.06
8 50 |10.625(0.438 |0.656 | 12.50 | 0.16 | 0.06 51 |11.000|0.562 (0.90¢| 13.38 | 0.19 | 0.06
10 54 112750 |0.438 |0.656 | 14.62 | 0.16 | 0.06 55 |13.500|0.688 |1.188| 16.75| 0.25 | 0.09
12 58 |15.000|0.562 |0.906 | 17.25 | 0.19 | 0.06 60 |16.000(0.688 [1.312| 19.50 | 0.31 0.09
14 63 |16.500|0.625 |[1.062 | 19.25 | 0.22 | 0.09 — — —_ — — CE R
16 67 |18.500(0.688 (1.188 | 21.50 | 0.31 0.09 — — — — e . ==
18 71 |21.000|0.688 |1.188 | 24.12 | 0.31 0.09 — — — - — — —
20 75 |23.000|0.688 [1.312 | 26.50 | 0.38 | 0.09 — S —_ — — — -

24 79 |27.250|0.812 |1.438 | 31.25 | 0.44 | 0.09 —_ — — — — — =

All dimensions are in inches and conform to ANSI B16.5. (2) Approximate space between two ring joint flanges when ring gasket is compressed.

(1) Height of Raised Portion (K) is equal to dimensions of Groove (E) but is not sub- i Tolerances for groove dimensions, in confo mance with ANSI B16.5, are stated in
ject to the tolerance for (E). column titles.
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INTRODUCTION

The basic factors cor trolling the designing of a corro-
sion-resistant piping system are established by ANSI,
ASME, and MSS codes. The general service for which
the piping is intended determines code specifications
which are applicable. These specifications represent
minimuem requiremeits in respect to dimensional stand-
ards, materials, etc. Beyond these minimum require-
ments there are areas which provide opportunities to
design for maximum utility and economy. Among these
areas are:

Determining Pipe Size: The optimum pipe size is the
minimum size which will convey a given amount of
process material frori one point to another, in design
time and pressure. The use of over-size pipe increases
original and operating costs. Use of under-size pipe
increases the power c)st of moving the process material,

Calculating Wall Thickness: The optimum pipe wall
thickness is the minirium thickness of the selected metal
which will handle design pressure/temperature factors
as well as stresses ard thermal and mechanical shocks
encountered in service, Butt-weld piping—which is the
nearest approach to a system without joints—permits
this objective to be reached. The butt-welded system
can be designed to pressure/temperature requirements
rather than to the mechanical limitations inherent in
threaded and socket-weld construction. It also permits
the use of Schedules 5S and 108 pipe and fictings which
are too light to be threaded.

Choosing Metal: Tte optimum metal is that having
suitable chemical ard physical properties to provide
maximum service li‘e under a given combination of
pressure, temperatur?, and corrosion conditions. In se-
lecting the metal, consideration can be given to possible
future adaptation of the system for handling process
materials requiring higher corrosion resistance than
what is needed in the original design.

Design Properties of Pipe . .. pages 89-95

This table provides data on all pipe sizes and thicknesses
which are in gener:l use for corrosion-resistant serv-
ice. The informatior is useful in determining bending
stresses from line expbansion or load, pipe column sizes
required to handle the design axial load, flow rate, pres-
sure drop, insulation or coating requirements, etc. Defi-
nitions of symbols used in the tables appear as footnotes
on pages 90 through V5.

Pressure/stress ratios appearing in the last four col-
umns of the table provide a simplified method for deter-
mining approximate allowable working pressures that
may be obtained by precise calculation according to
code formula. Corrosion allowance (as well as allow-
ance for threading) is zero in these ratios. The Y coeffi-
cients which reflect the effect of creep, are 0.4 for tem-
peratures through 1,050°F., 0.5 for 1,100°F., and 0.7 for
1,150°F. and above.

For any given pipe size and wall thickness the allow-
able working pressure is found simply by multiplying
the pressure/stress ratio by the specified metal’s allow-
able stress value, Example: Multiplying.0896 (p/s ratio
for 1” Schedule 5S pipe) by 11,450 (allowable stress
value at G00°F. for Stainless Steel Type 316L) gives 1025
—the allowable working pressure, p.s.i., in this instance.

Pipe Dimensions ... pages 96-97

A complete tabulation of outside diameters, wall thick-
nesses, and inside diameters of 14" through 24" pipe,
in all thicknesses generally used for corrosion service,
appears on pages 96-97. This dimensional data is in
conformance with ANSI specifications.

Allowable Working Pressures . . . pages 98-109

For convenience, the allowable working pressures for
Stainless Steel Types 304L, 304, 316L, 316, Monel Alloy
400 and Nickel 200, and Aluminum 3003-0 and 6061-T6
—inwall thicknesses generallyused in corrosion service—
are tabulated on pages 99-109. The allowable working
pressure of any other piping material can be obtained
by applying the pressure/stress ratio as described under
“Design” Properties of Pipe.”

Chemical and Physical Properties of Stainless,
Inco and Aluminum Alloy Fittings ... pages 110-111

Includes analyses, tensile strengths, yield points, and %
elongations of the most commonly-used corrosion-resist-
ant piping materials.

Metric Dimensions of Fittings and Flanges . ..
pages 112-117

Conversion Factors and Tables . . . pages 118-123

Tabulations of conversions of Fahrenheit to Centigrade,
fractions of inches to millimeters, decimals of inches to
millimeters, millimeters to inches, pounds to kilograms,
pounds per square inch to kilograms per square centi-
meter, and general conversion factors.



DESIGN PROPERTIES OF PIPE

i %l e g i PRESSURE/STRESS RATIOS
I T e e o e IR i e B o - I
or Thick. | Dia. | o io | outside| mside | Metal | M | SPM | pipe | water| yration inertia "
Weight
s sq. ft. | sq.ft. Lh. Lb. (Corrosion Allowance—Zero)
Inches | Inches n.s Perft. | Perft. | Sq.in. | Sg.in. per ft. | perft.| Inches| Ins | Ins . YUCEEFFW';ESNT g
S Bl e S I B R R Y R R LS R
1/z” NOMINAL PIPE SIZE (O.D. =.405")
108 | .049 | 307 | .00273| .106 | .080 | .055 | .074 | 2313 | .186 | .032| .1271| .0009| .0043 | 2117 .2313 | .2368| .2486
40 ST 408 | 068 | .269 | .00141| .106 | .070 | 072 | .057 | 1775 | .245| .025| .1215| .0011| 0052 .2938| .3330| 3444 .3699
80 XS 80S | .095 | .215 | .00046| .106 | .056 | .092 | .036 | 1.138 | .314| .016 | .1146| .0012| .0060 .4105|.4811|.5165| .5760
4" NOMINAL PIPE SIZE (O.D. = .540")
10 | .065 | .410 | .01159| .141 | .07 | 097 | .132 | 4125 | .330 | .057| .1694| .0028| .0103 .2106 | .2300 | .2354| .2471
40 ST 40S | .088 | .364 | .00639| .141 | .095 | .125 | .104 | 3.253 | .425| .045| .1628| .0033| .0123 .2852|.3219|.3326| .3563
80 XS 808 | .19 | .302 | .00251| .141| .079 | .157 | .072 | 2238 | .535| .031| .1547| .0038| .0140 .3856 | .4560|.4778| 5283
3" NOMINAL PIPE SIZE (O.D.=.675")
108 | .065 545 | .04808| .177 143 124 233 | 7.290 423 | .101| 2169 .0059| .0174 .1685|.1807|.1840| .1911
40 ST 408 | .091 | 493 | .02912| .177 | .129 | .167 | .191| 5969 | 568 | .083| .2090| .0073| .0216 .2359|.2605.2675| .2826
80 XS 80S | .126 | .423 | .01354| .177 | 111 | .217 | .140| 4391 | .739| .061| .1991| .0086| .0255 .3267|.3758|.3904| 4235
1/, NOMINAL PIPE SIZE (O.D.=.840")
5 | 065 | .710 | .18042| .220 | .186 | .158 | .396 | 12.384| 537 | .172| .275 | .0120| .0285|.1083| .1431| .1456 .1500
108 | .083 674 | .13909| .220 | .176 197 357 | 11.150| .671 | .154| .269 | .0143| .0341| .1729| .1858 | .1893| .1967
40 ST 408 | .109 622 | .09310| .220 163 250 | .304 9.500| .851 | .132| .261 | .0171| .0407 | .2271| .2488| .2562( .2700
80 XS B80S | .147 | 546 | .04852| .220 | .143 | 320 | .234| 7.313|1.088| .101| .250 | .0201| .0478 | .3063| .3490| .3616| .3898
160 188 | 464 | ,02198| .220 122 .384 T 5.331| 1.304 | .074| .240 | .0221| .0527 | .3896| .4615]| .4838| .5357
XX 294 | 252 | .00102| .220 | .066 | .504 | .050 | 1.559( 1.715| .022| .219 | .0243| .0577| .6125| .8113 .8829|1.0722
3" NOMINAL PIPE SIZE (O.D. =1.050")
58 | .065 920 | .6591 275 .241 201 666 | 20.736| .683 | .288| .349 | .0245| .0467 | .1083| .1132| .1145| .1172
108 | .083 | .884 | 5398 | .275 | .231 | .252 | 614 | 19.180| .857 | .266 | .343 | .0297| .0566 | .1383| .1464| .1486| .1532
40 ST 408 | .113 824 | 3799 275 216 333 533 | 16.656| 1.131 | .231| .334 | .0370| .0706 | .1883| .2037| .2079| .2169
80 XS B80S | 154 | 742 | 2249 | 275 | .194 | 434 | 432 | 13530| 1.474 | .187| .321 | .0448| .0853 | .2567| .2860| .2945| .3129
160 219| 12| 0873 | .275| .61 | .570 | .296 | 9.253| 1,937 | .128| .304 | .0527| .1004| .3633| .4251| .4440| 4873
XX 308 | 434| 0154 | 275| 14| 718| 148 | 4.622| 2.441| .064| .284 | .0579| .1104 | 5133| .6460| .6906| .8012

(continued on next page)
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DESIGN PROPERTIES OF PIPE

Pipe Fifth | Surface |Surface ::::S-Sectlnnal Weight |Weight | Radius Moment PRESSURE/STRESS RATIOS
Sched. Wall | Insiile P owar aves [ Area Flow Flow of 5 of ol Section
i Thick: | Di- 1 or 1o, |outside | mside | Metar | A | BPM | b | water lgyration| inertia MORUIYS
Sq. ft. | Sq. ft. Lb. Lh. (Corrosion Allowance—Zero)
Inches | Inch:s | Ins | Perft. | Perft. | Sq.in. |Sg.in. per ft. |perft. | Inches | In¢ | In: Y COEFFICIENT
T W[ 102 | Ay | A A A Q ol 570 50 B R e Rl Bl B
1” NOMIMAL PIPE SIZE (O.D. =1.315")
58 | .065 | 1.1¢5 |2.337 344 310 255 | 1.101 34.42 | 867 | 478 | .443 | .0500 |.0760 |.0865 |.0896 |.0904 |.0921
108 | .109 | 1.0¢7 |1.589 344 287 413 .945 29.53 | 1.404 | 409 | .428 | .0757 |.1151 |.1451 |.1504 |.1564 |.1615
40 ST 408 | .133 | 1.0¢9 |1.270 344 275 494 .864 27.00 | 1.679 | .374 | .420 | .0874 |.1329 |.1770 |.1905 |.1942 |.2020
80 XS 80Ss | .179 957 .803 344 .250 .639 719 2247 12172 | 311 | 407 | .1056 |.1606 |.2382 |.2633 |.2704 | .2859
160 250 | 815 | 360 | .344 | 213 | 836 | 522 16.30 | 2.844 | 226 | .387 | .1252 |.1903 |.3327 |.3838|.3991 |.4337
XX 358 | .5€9 | 077 | .344 | .157 | 1.076 | .282 8.81 | 3.659 | .122 | 361 | .1405 |.2137 |4764 |.5886 |.6254 |.7148
14" NOMINAL PIPE SIZE (O.D.=1.660")
58 | .065 1.630 | 8.384( .434 A01 322 | 1839 | 57.31 | 1.108| .796| .564|.1037 |.1253 |.0685 |.0705 |.0710 |.0720
108 | .109 1.442 | 6.235| .434 378 531 | 1633 | 51.03 | 1.805| .707| .550.1605 |.1934 [.1149 |.1204 |.1219 |.1250
40 ST 408 | .140 | 1.380 | 5.005| .434 | .361 668 | 1496 | 46.72 | 2.273| .648| .540(.1948 |.2346 |.1476 |.1568 |.1594 |.1646
80 Xs 80§ | .191 1278 | 3.409| .434 | 334 | .881 | 1.283 | 40.09 | 2.997 | .555| .524(.2418 |.291 |2014 |.2190 | 2239 | 2344
160 250 | 1.160 | 2.100| .434 304 | 1107 | 1.057 | 33.03 | 3.765| .458| .506|.284 |[.342 |.2636 |.2946 | .3036 |.3232
XX 382 £96 o77 434 234 | 1.534 630 | 19.70 | 5215| .273| .472|.341 |.411 |.4027 |.4800|.5042 |.5608
12" NOMINAL PIPE SIZE (O.D.=1.900")
58 | .065 1770 | 17.37| .497 463 372 | 2460 | 76.75 | 1.275 [ 1.066| .649|.158 |.166 [.0599 |.0613 | .0617 |.0625
108 | .109 1.682 | 13.46( .497 440 613 | 2222 | 6941 | 2.085 | .962| .634|.247 |.260 |.1004 |.1046 |.1057 |.1080
40 ST 408 | .145 1.610 | 10.82 | .497 421 799 | 2.036 | 6362 | 2.718 | .882| .623(.310 [.326 [.1336|.1411|.1431 |.1473
80 XS 80S | .200 1.500 | 7.59( .497 393 | 1.068 | 1.767 | 55.22 | 3.632 | 765| .605|.391 |.412 |.1842.1987|.2029 | 2115
160 281 1.337 427 497 350 | 1.431 | 1.404 | 4391 | 4.866 | .608| .581|.483 |.508 |[.2588|.2887|.2973 | 3161
XX 400 1.100 | 1.61| .497 288 | 1.885 950 | 29.69 | 6.409 | .411| .549|.568 |.598 |.3684|.4321|.4516 |.4965
2" NOMINAL PIPE SIZE (O.D.=2.375")
85 | .065 | 2.245| 57.03( .622 288 | 424 | 3.960 | 123.41 | 1.605|1.714| .817| .315| .265 |.0479|.0488.0491 |.0496
108 | 109 | 2.157 | 46.69| .622 565 J76 | 3654 | 11419 | 2.638 | 1.582| .802| .499 | .420 |.0803 |.0830|.0837 |.0851
40 ST 405 | 154 | 2.057 | 37.73| .622 | 541 | 1.074 | 3.356 | 104.84 | 3.653 | 1.453| .787| .666 | 561 |.1135].1189|.1203 |.1233
80 XS 808 | 218 1.939 | 27.41| 622 008 | 1.477 | 2.953 | 92.28 | 5.022 |1.278| .766| .868 | .731 |.1606|.1717|.1747 | .1801
160 .343 1639 | 13.74| .622 A42 12190 | 2.240 | 70.00 | 7.445 | .970| .728| 1.163 | .979 |.2527|.2811|.2893 | .3071
XX 436 1.533 7.67| .622 393 | 2.656 | 1.774 | 5544 | 9.030 | .768| .703|1.312 |1.104 |.3213|.3684|.3827 | 4145
0.D. = outside diameter in inchas A = (—O'D':;ﬂ = cross-sectional metal area, sq. in.
T = nominal wall thickness i1 inches (= . .
o ) o A = = cross-sectional flow area, sq. in.
I.D. = inside diameter in inche;
0.0, i ) a = flow in U. S. gallons per minute at mean velocity of 10 ft. per second
Ay ~ —qy Outside pipe strface, sq. ft. per ft. length B o .
w = 3.4 A = weight of pipe, Ibs. per ft. length
] = I';’% = inside pipe sur ace, sq. ft. per ft. length Wy = 0.433 Ay = weight of water filling, 1b. per ft. length

90

(continued on next page)



DESIGN PROPERTIES OF PIPE

o i i PRESSURE/STRESS RATIOS
s::‘liel;. wail. |insiae ::‘t:r s:r:::e s:rri::e Area Flow Elow Weght We:f;ht Ra::us Munnl Sectiol /
o Thic;f - i, of I.D. | Outside | Inside | Metal ok .. Pipe | Water |Gyration Inertia Magally
Weight
- sq.ft. | Sq. ft. Lb. Lb. (Corrosion Allowance—Zero)
Inches |inches | Ins | Perft | Perft. | Sg.in. |Sg.in. per ft. | per ft. | Inches| Ins4 | Ins Y COEFFICIENT
T | [ Ds| A, | A BRI RIS AN el s ] S
212" NOMINAL PIPE SIZE (O.D.=2.875")
58 | .083 | 2.709 | 145.9 753 709 726 | 5.75 179.7“ 2475 2.496| .988| .711| .495 |.0505 |.0516 |.0518 |.0524
108 | 120 | 2635|1270 | .753 690 | 1.039 | 545 | 170.41 | 3531| 2.361| .975| .988| .687 |.0730 |.0752 |.0758 |.0770
40 ST 408 | 203 | 2.469| 91.8 153 646 | 1.704 | 479 | 149.63 ‘I 5.794| 2.073| .947| 1.530 | 1.064 |.1236 |.1300|.1317 |.1353
80 XS B80S | .276 | 2.323| 67.6 793 608 | 2254 | 424 | 132.44 | 7.662| 1.835| .924|1.925|1.339 |.1680 |.1801 |.1834 |.1904
160 375 | 2125 433 53 | 556 | 2.945 | 3.55 | 110.84 | 10.01 | 1.54 | .894|2.353 | 1.637 |.2283 |.2512 |.2577 | .2717
XX 552 1771 174 | .753 A64 | 4028 | 246 | 77.00 ‘ 13.70 ‘ 1.07 | .844|2.872|1.998 |.3360 |.3882 | .4038 |.4393
3" NOMINAL PIPE SIZE (O.D.=3.500")
58 | .083 | 3.334| 4119 916 873 806 | 874 | 27216 | 3.03 | 3.78 | 1.208| 1.300 | .743 |.0415 |.0422 |.0424 | .0427
108 | .120 | 3.260 | 368.2 916 .853 | 1.274 | 8.35 | 260.81 | 433 | 3.61 | 1.196| 1.822 | 1.041 |.0600 |.0615 |.0619 |.0626
40 ST 408 | 216 | 3.068 2718 | .916 803 | 2228 | 7.39 | 231.03| 7.58 | 3.20 | 1.164| 3.02 | 1.724 |.1080 |.1129 |.1142 | .1168
80 XS 80S | .300 2.900 | 205 916 759 | 3.016 | 6.60 | 206.41 | 10.25 | 2.86 | 1.136| 3.90 | 2.226 |.1500 |.1569 |.1622 |.1676
160 438 | 2624 124 916 687 | 4213 | 5.41 | 168.97 | 14.33 | 2.34 | 1.094| 5.04 | 2.879 |.2190 |.2400 | .2459 | .2587
312" NOMINAL PIPE SIZE (O.D.=4.000")
58 | .083 | 3.834 | 828 | 1.047 | 1.047 | 1.020 | 11.55| 360.00 | 3.47 | 5.00| 1.385 1.96‘ 979 |.0363 | .0368 | .0370 | .0373
108 | .120 | 3.760 | 752 | 1.047 984 | 1.463 | 11.10| 346.88 | 4.97 | 4.81| 1.372| 2.76|1.378 |.0525 | .0536 .0539J .0545
40 ST 408 | 226 | 3.548 | 562 | 1.047 929 | 2.680 9.89 309.06 | 9.11 | 4.28| 1.337| 4.79|2.394 | .0989 |.1029 .1040|.1062
80 XS B80S | .318 | 3.364 | 431 | 1.047 881 | 3.678 8.89| 277.81 | 1251 | 3.85| 1.307| 6.283.141 |.1391|.1473| .1495 | .1541
XX 636 | 2.728 151 | 1.047 J14 | 6.721 5.84| 181.74 | 22.85 | 2.53| 1.210| 9.85|4.925 |.2783 | 3131 .3232| .3456
4” NOMINAL PIPE SIZE (O.D.=4.500")
55 | .083 | 4334 | 1529 | 1.178 | 1.135 | 1.139 | 1472| 460.01 | 3.91 | 6.39| 1.562| 2.81|1.248 |.0323|.0327 | .0328 | .0330
108 | 120 | 4.260 | 1403 | 1.178 | 1.115 | 1.651 | 14.25| 445.31| 561 @ 6.17| 1.549| 3.96| 1.762 |.0467 | .0476 | .0478 | .0482
40 ST 408 | .237 | 4.026 | 1058 | 1.178 | 1.054 | 3.17 12.73| 397.81| 10.79 | 5.51| 1.510| 7.23| 3.22 |.0922|.0957 | .0966 | .0985
80 XS 80S | .337 | 3.826 820 | 1.178 | 1.002 | 4.41 1150 359.38| 14.99 | 4.98| 1.477| 961|427 |.1311 | 1383 .1402 | .1433
120 438 | 3.624 625 [ 1.178 949 | 5.59 10.31| 322.50| 19.00 | 4.47| 1.444| 1166/ 5.18 |.1703|.1828 .1862|.1934
160 531 | 3.438 | 480 | 1.178 900 | 6.62 9.28| 290.00| 22.51 | 4.02| 1.416( 13.27| 5.90 |.2065 | .2251| .2303 | .2414
XX 671 | 3.152 311 | 1.178 825 | 8.10 7.80| 243.75| 27.54 | 3.38( 1.374| 15.29| 6.79 |.2621|.2928| .3016 | .3210
- \/_T_: V0.D:+1.D2 — radius of gyration in inches XX dﬁssilggeit;smdouhle extra strong steel pipe; dimensions are in conformance with
A 4
I = ARy* = 0.0491 (0.0.'—1.D) = moment of inertia, inches fourth glﬁe%esﬁnlsoarzeolnacoon%grnfaonc%omlthANlSinBlléU and 160 designate schedule numbers;
7 02[; — 0.0982 D_D'(;_Dl D25 cortion modulus, inches cube g;rgensmns for Schedules 5S, 108, 408, and 803 are in conformance with ANSI

ST designates standard weight steel pipe; dimensions are in conformance with
| B36.10.

ANS

XS designates extra strong steel pipe; dimensions are in conformance with ANSI
B16.10.

9
(A) Proposed wall thickness for Schedules 5S and 10S.
(1) Thickness agrees with that for Standard We ght Pipe (ANSI B36.10); not in-
cluded in Schedule 408S.
(2) Thickness agrees with that for Extra Strong Pipe (ANSI B36.10); not included
in Schedule 80S.

(continued on next page) n4



DESIGN PROPERTIES OF PIPE

Pipe Fifth | Surface | Surface ::::s-smiml Weight | Weight | Radius | Moment PRESSURE/STRESS RATIOS
Sched. w_all I"s.iﬂ' Power Area | Area of Kiow ] of of of of | 2ection
il Thiek: | D0 o Lo, | outside| mside | Metar | A2 | GPM | o | ylier [oyration mmertia | MOGUIUS
Sq. ft. | Sq. ft. Lb. Lb. (Corrosion Allowance—Zero)
Inches | Inctes In.s Per ft. | Per ft. |Sg.in. | Sq.in. per ft. | perft.| Inches| Ins | In2 Y COEFFICIENT
VW 0] k| M| R s | 0| ww | R T [ oz [sefoe]foes) e
5" NOMINAL PIPE SIZE (O.D. = 5.563")
98 | 109 | 5315 | 4363 | 1.456 | 1.399 1.80 | 224 |699.12 | 6.38 9.71|1.928| 6.97 | 2.51 |.0343 |.0348 |.0349 | .0351
105 | 134 | 5235 | 4162 | 1.456 | 1.386 | 2.29 | 22.02 | 688.13 | 7.77 | 953| 1.920 8.43 | 3.03 |.0422|.0429 |.0431 | .0396
40 ST 408 | 258 | 5.017 | 3275 | 1.456 | 1.321 4.30 | 2001 | 62531 |14.62 | 8.66| 1.878| 15.17 | 5.45 |.0812 |.0839 |.0846 | .0860
80 XS B80S | 375 | 4813 | 2583 | 1.456 | 1.260 | 6.11 | 18.19 | 568.44 |20.78 | 7.88 1.839| 20.68 | 7.43 |.1180 |.1238 |.1254 | .1286
120 500 | 4533 | 1978 | 1.456 | 1.194 | 7.95 | 16.35 | 510.94 | 27.04 | 7.06| 1.799| 25.74 9.25 |.1573 |.1678 |.1707 | .1768
160 625 | 4313 | 1492 | 1.456 | 1.129 9.70 | 14.61 | 456.56 |32.97 6.33| 1.760| 30.03 | 10.80 |.1966 | .2134 | .2180 | .2280
XX 750 | 4.033 | 1107 | 1456 | 1.064 | 11.34 | 12.97 | 405.31 3855 | 5.61| 1.722 33.64 [12.10 |.2359 |.2605 |.2675 | .2826
6” NOMINAL PIPE SIZE (O.D. =6.625")
55 | .109 | 6.407 | 10.80 | 1.734 | 1.677 | 2.28 | 32.3 |1005.12| 7.58 | 13.96| 2.304| 11.84| 3.58 |.0288 | .0291 | .0292 0294
108 | .134 | 6317 | 1038 | 1734 | 1.664 | 273 | 317 | 992.19| 9.29 | 13.74| 2.295| 14.40| 4.35 |.0354| .0359 | .0360 .0363
40 ST 408 | 280 | 6.005 | 821 | 1734 | 1.588 | 558 | 289 | 905.94|18.98 | 12.51| 2.246| 28.1 | 850 |.0740| 0762 .0768| .0780
80 XS 80§ | .432 | 5.701 6.35 | 1.734 | 1.508 8.40 | 26.1 814.69 | 28.58 | 11.29| 2.195| 405 |12.23 |.1141|.1196 |.1210| .1240|
120 562 | 551011 5.04 | 1.734 | 1.440 | 1070 | 23.8 | 742.81 | 36.40 | 10.29| 2.153| 49.6 | 14.98 |.1485| .1578 | .1604| .1657
160 J19 | 5187 | 376 | 1734 | 1.358 | 1332 | 21.1 | 660.94|4530 | 9.16| 2.104| 59.0 |17.81 |.1897| 2052 | 2095 2187
XX 864 | 4.817 | 282 | 1734 | 1.282 | 1564 | 188 | 588.44 | 53.17 | 8.16| 2.060| 66.3 | 20.03 |.2282 | .2512 | 2576 2716
8" NOMINAL PIPE SIZE (O.D. = 8.625")
55 | 109 | 8407 | 42.0 | 2.258| 2201 | 2.90| 557 | 1730.9| 991|24.04| 3.01 | 26.4| 6.13 |.0221 |.0223 |.0224 | .0225
108 | .148 | 8329 | 40.1 | 2.258| 2.180 | 3.94| 545 | 1703.1| 13.40| 23.59| 3.00 | 35.4 | 8.21 |.0300 |.0304 |.0305 | .0307
20 250 | 8125| 354 | 2258| 2.127 | 6.58 | 51.8 | 1618.8 | 22.37| 22.45| 2.96 | 57.7 [13.39 |.0507 |.0518 |.0520 | .0526
30 227 | 8071 | 342 | 2258| 2113 | 7.26| 51.2 | 1600.0 | 24.70| 22.15| 2.95 | 63.4 |14.69 |.0562 |.0575 |.0578 | .0585
40 ST 405 | 322 | 7.981| 32.4 | 2.258| 2.089 | 8.40| 50.0 | 15625 | 28.56| 21.68| 2.94 | 72.5|16.81 |.0653 |.0671 |.0675 |.0685
60 406 7.813 | 29.1 2258 | 2.045 | 1048 | 479 | 1496.9 | 356 | 20.8 | 2.91 | 88.8 |20.58 |.0824 |.0852 |.0859 | .0874
80 XS 80S | .500 7.625| 258 2.258| 1996 | 12.76 | 45.7 | 1425.0 | 43.4 | 19.8 | 2.88 | 105.7 [ 24.52 |.1014 |.1057 |.1069 | .1092
100 594 | 7437 228 | 2.258| 1.948 | 14.96 | 435 | 1359.4 | 509 | 188 | 2.85 | 121.4 |28.14 |.1203 |.1264 |.1280 | .1314
120 J19 | 7037 192 | 2258 1.882 | 17.84| 406 | 1268.8 | 60.6 | 17.6 | 2.81 | 140.6 |32.60 |.1457 |.1547 |.1571| .1622
140 812 | 7.001| 168 | 2258 1.833 | 19.93| 385 | 1203.1| 67.8 | 16.7 | 2.78 | 153.7|35.63 |.1648 |.1764 |.1795 | .1862
XX 875 | 6.875| 154 | 2258 1.800 | 21.30| 37.1 | 1159.4| 72.4 | 16.1 | 2.76 | 162.0 | 37.57 |.1775|.1911 |.1948 | .2027
160 906 | 6.813| 147 | 2.258| 1.784 | 21.97| 365 | 1137.5| 747 | 158 | 2.75 | 165.9 | 38.48 |.1838 |.1984 | .2024 | .2110
0.0. = outside diameter in inchas A = w = cross-sectional metal area, sg. in.
T = nominal wall thickness i1 inches N - IDTTr S W —
I.D. = inside diameter in inches
0.0, ) ) Q = flow in U. S. gallons per minute at mean velocity of 10 ft. per second
Ag S outside pipe sirface, sq. ft. per ft. length ” = 3.4 A = weight of pipe, ibs; per #t, length
A; = L[l)él = inside pipe suriace, sq. ft. per ft. length Wy = 0.433 A¢ = weight of water filling, Ib. per ft. length
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DESIGN PROPERTIES OF PIPE

Cross-Sectional

i i i i i PRESSURE/STRESS RATIOS
Pipe wall | tnsige | FiFD Surface| Surface | Area oo Flow | Weight Weight| Radius |Moment| ¢ ..
Sched. 4 : Power | Area | Area of Krel g of of of L el

or Thick. | Dia. | oo\ p | outside| Inside | Metal Pipe | Water | Gyration Inertia
Weight

(Corrosion Allowance—Zero)

sq. ft. | Sq. ft. Lb. Lb. "
Inches | Inches In.s per ft. | Perft. | Sq.in. | Sq.in. per ft. | per ft.| Inches| In.+ In.2 . ‘I’l;:f')EFFIc':E5 T .
T 1.D. LD A, A; A A 1} w W, Rg| | 7 : I i | ; | :

10” NOMINAL PIPE SIZE (O.D. =10.750")

58 | .134 |10.482| 127 281 | 274 445| 863 | 26928 | 152 | 374 | 375 | 63.0(11.72 |.0218 | .0220 | .0221 | .0222
108 | .165 |10.420| 123 281 | 273 549 | 853 | 26656 | 18.7 | 36.9 | 3.74 | 76.9| 14.3C |.0269 | .0272 | .0272| .0274
20 .250 | 10.250 | 113 2.81 | 268 8.25| 82.5 | 2581.3 | 28.0| 357 | 3.71 |113.7| 21.1€ |.0407 | .0414|.0415| .0419
30 307 |10.136| 107 281 | 265 | 10.07| 807 | 2521.9 | 34.2 | 349 | 3.69 |137.5| 256 |.0500.0510.0513.0518
40 ST 408 | 365 |10.020| 101 281 | 262 | 1181| 789 | 24656 | 405 | 341 | 3.67 | 160.8| 29.9 |.0594|.0609 |.0612 | .0620
60 XS 80S | 500 | 9.750| 88.1 | 281 | 255 | 1610 74.7 | 23344 | 547 | 323 | 3.63 | 212.0|39.4 |.0814|.0841|.0848 | .0863

80 594 | 9562| 80.0| 281 | 250 | 1892 71.8 | 22437 | 643 | 31.1 | 3.60 |244.8| 455 |.0965.1004|.1014 |.1035
100 719 | 9312 701 | 281 | 244 | 2263| 68.1 | 21281 | 76.9 | 295 | 3.56 |286.2|53.2 |.1169|.1226|.1241|.1273
120 844 | 9062 61.2 | 281 | 237 | 2624 645 | 20156 | 89.2 | 27.9 | 352 | 3243|603 |.1372|.1452|.1473|.1518
140 1.000 | 8750| 51.3| 2.81 | 229 | 3063| 60.1 | 187811041 | 26.0 | 3.47 | 367.9| 684 |.1628|.1741|.1772|.1837
160 1125 | 8500 444 | 281 | 223 | 34.02| 567 | 1771.8|115.7 | 24.6 | 3.43 [399.4| 743 |.1831|.1976|.2016|.2101

12" NOMINAL PIPE SIZE (O.D.=12.750")

58 | 156 | 12420 296 | 3.34 | 3.25 6.52 [121.2 | 3780.0 | 22.2 | 525 | 4.45 |129.2| 203 |.0214| .0229| .0229| .0230

108 | 180 |12.390| 292 | 3.34 | 3.24 7.11 (1206 | 3768.7 | 242 | 52.2 | 4.44 |1405| 22.0 |.0247| .0250| .0250| .0251

20 2250 | 12250 | 276 | 3.34 | 321 9.82 [117.9 | 3687.5 | 334 | 51.0 | 4.42 |191.9| 30.1 |.03437 .0348| .0349] .0352
30 330 | 12.090 | 258 | 3.34 | 3.17 | 12.88 |114.8 | 35875 | 438 | 49.7 | 4.39 (2485| 39,0 |.0453| .0461| .0463 | .0468
ST 408 | .375 |12.000| 249 | 3.34 | 3.14 | 1458 |113.1 | 3534.4 | 49.6 | 49.0 | .4.38 [279 | 43.8 |.0515 .0526( .0528 | .0534

40 406 |11.938| 242 | 334 | 313 | 1574|1119 | 34969 | 53.5 | 485 | 4.37 (300 | 47.1 |.0557| .0570| .0573] .0580
XS 80S | 500 |11.750| 224 | 3.34 | 3.08 | 19.24 | 108.4 | 3387.5| 65.4 | 47.0 | 433 | 362 | 56.7 |.0686| .0706| .0711| .0721

60 562 |11626| 212 | 334 | 3.04 | 2152 |106.2 | 33188 | 73.2 | 46.0 | 431 [401 | 62.8 |.0771|.0796| .0802| .0815
80 688 |11374| 191 | 3.34 | 298 | 26.04 [101.6 | 3175.0 | 88.5 | 44.0 | 4.27 |475 | 745 |.0943| .0980| .0990( .1010
100 844 |11.062| 166 | 3.3 | 290 | 3153| 96.1 | 3003.1 |107.2 | 416 | 422 |562 | 88.1 |.1157|.1213].1228 | .1259
120 1.000 |10.750 | 144 | 3.34 | 2.81 | 36.91| 90.8 | 28375 (1255 | 39.3 | 4.17 |642 (1007 |.1373|.1452| .1474| .1518
140 1.125 [10500| 128 | 334 | 275 | 41.09| 86.6 | 2706.3 |139.7 | 375 | 4.13 | 701 |[109.9 |.1544|.1646|.1673|.1713
160 1,312 |10.126 | 106 | 3.3¢4 | 265 47.141 805 | 25156 [160.3 | 349 | 4.07 |781 (1226 |.1801|.1941|.1979|.2061

14” NOMINAL PIPE SIZE (O.D.=14.000")

58 | .156(M) 13.688 | 481 3.67 3.58 6.78 | 147.2 | 4580.1 | 23.1 63.7 | 490 | 163 | 23.2 |.0195 |.0196 |.0197 |.0198

108 | .188(A) 13.624 | 469 3.67 3.57 8.16 | 145.8 | 45373 | 27.7 | 63.1| 4.88 | 195 | 27.8 |.0235 |.0237 |.0238 |.0239

10 250 | 13.500 | 448 3.67 3.53 10.80 | 143.1 | 4468.8 | 36.7 | 62.0 | 4.86 | 255 | 36.5 |.0312|.0316 |.0317 |.0319

20 312 (13375 | 428 | 3.67 | 3.0 13.44 | 1405 | 4390.6 | 457 | 60.8 | 4.84 | 315 | 45.0 |.0390 |.0396 |.0398 |.0401

30 ST 408 | .375(1) 13.250 | 408 | 3.67 | 347 | 16.05|137.9 | 43094 | 546 | 59.7 | 4.82 | 373 | 53.3 |.0469 | .0478 |.0480 | .0485

40 438 |13.124 | 389 | 367 | 3.44 18.66 | 135.3 | 4228.1 | 63.4 | 586 | 4.80 | 429 | 61.. |.0548 |.0560 |.0563 |.0569

Rg = i= @Dzi = radius of gyration in inches XX designates double extra strong steel pipe; dimensions are in conformance with
A 4 ANSI B16.10.

L AR OMAL OAA-1DY = morantaf et e it



DESIGN PROPERTIES OF PIPE

Pipe Fifth | Surface Surface :::::s-sutiunai Weight | Weight | Radius |Moment PRESSURE/STRESS RATIOS
Sched. T:’;: ":]si:” Power Area Area :Ir':: ;I:l\: of of of of ;eetilu "
W:I;ht i | of 1.D. | Outside | Inside | Metal Pipe | Water |Gyration| Inertia
Sq. ft. | Sq. ft. Lb. Lb. (Corrosion Allowance—Zero)
Inches |Inches | Ins | Perft | Perft. |Sq.in. |Sq.in. per ft. | per#t.| Inches | In4 | Ina Y COEFFICIENT
T[] ok | om | e a | w | w ] R [z |00 [oa]es | e
14” NOMINAL PIPE SIZE (cont'd) (O.D.=14.000")
XS B80S | .500(2)13.000 | 371 3.67 340 | 21.21|1327 | 41469 | 721 | 575| 478 | 484 | 69.1 [.0625 |.0641 |.0645 |.0654
60 594 [12.8.2 | 345 3.67 3.35 2498 |129.0 | 4031.3 | 84.9 | 55.8| 4.74 | 562 | 80.3 |.0741 |.0764 |.0770 |.0782
80 750 [12.500 | 305 367 | 3.27 | 31.22 |122.7 | 3834.4|106.1 | 53.1| 4.69 | 687 | 98.2 [.0937 |.0974 |.0084 |.1003
100 938 |12.104 | 262 | 3.67 3.17 38.47 [115.5 | 3603.0 | 130.8 | 50.0| 4.63 | 825 {117.9 |.1171 [.1229|.1244 | .1276
120 1094 (11812 | 230 | 367 | 3.09 | 44.32 (1096 | 3425.0|150.7 | 47.5| 458 | 930 |132.8 |.1366 |.1445 | .1466 | .1511
140 1250 |11.500 | 201 | 3.67 | 3.01 | 50.07 1039 | 3246.9|170.2 | 45.0| 453 | 1027 |146.8 |.1562 |.1667 |.1695 | .1754
160 1.406 |11.138 | 175 3.67 | 293 95.63 | 98.3 | 3071.9|189.1 | 42.6| 4.48 | 1117 {1596 |.1758 |.1890 |.1927 | .2004
16” NOMINAL PIPE SIZE (O.D.=16.000")
9§ | .165(M|15670 | 945 | 4.19 | 410 82111929 | 6003.1| 27.9 | 835| 560 | 257 | 32.2 |.0185 |.0186 |.0187 |.0187
108 | .188M)| 15624 | 931 | 419 | 4.09 9.34 | 191.7 | 5965.7 | 31.8 | 83.0| 559 | 292 | 36.5 |.0206 |.0207 |.0208 | .0209
10 250 15500 | 895 | 4.19 | 4.06 1237 | 1887 | 5906.3 | 42.1 | 817 557 | 384 | 48.0 |.0273 |.0276 |.0277 | .0279
20 312 15375 | 859 419 | 4.02 15.40 | 185.7 | 5800.0 | 52.4 | 80.4| 555 | 474 | 59.3 |.0341 |.0346 |.0347 |.0350
30 ST 408 | .375(1)[15.2'0 | 825 4.19 3.99 18.41 | 1827 | 5706.3 | 62.6 | 79.1| 553 | 562 | 70.3 [.0410 |.0417 |.0419 |.0422
40 XS BOS | 500(15.000 | 759 | 4.19 | 393 | 2435 1767 | 5521.9| 828 | 765 5.48 | 732 | 915 |.0547 |.0559 |.0562 | .0569
60 656 |14.608 | 684 | 419 | 385 | 3162 1694 | 5293.8 | 1075 | 73.4| 5.43 | 933 |116.6 |.0718 |.0739 |.0744 | .0755
80 844 114312 | 601 | 419 | 375 | 40.14|160.9 | 502811365 | 69.7 | 5.37 | 1157 |1446 |.0922 |.0957 |.0967 |.0986
100 1.031 |13.958 | 526 | 4.19 | 365 | 48.48 1526 | 4768.8|164.8 | 66.1| 5.29 | 1365 [170.6 |.1128 |.1181 |.1195|.1224
120 1219 |13.562 | 459 | 4.19 | 355 | 56.56 | 1445 | 4515.6 |192.3 | 62.6| 5.23 | 1556 |194.5 |.1332 |.1407 |.1427 | 1469
140 1438 |13.124 | 389 | 419 | 344 | 6579|1353 | 4228.1 1353 | 586 | 5.17 | 1761 |220.1 |.1573 |.1678 |.1707 |.1767
160 1594 1282 | 345 | 419 | 335 | 7210|129.0 | 4031.3 | 245.1 | 55.8 | 5.12 | 1894 |236.7 |[.1742 |.1873 |.1909 |.1984
18” NOMINAL PIPE SIZE (O.D.=18.000")
58 | .165(W(17.670 | 1723 | 471 | 4.63 9.24 | 2452 | 76306 | 31.4 | 106.2| 6.31 | 368 | 40.9 |.0160 |.0161 |.0162 | .0162
108 | .188M1|17.6:4 | 1700 | 4.71 | 461 10.52 | 2439 | 7590.2 | 358 | 105.6| 6.30 | 417 | 46.4 [.0183 |.0184 |.0184 |.0185
10 250 |17.500 | 1641 | 471 | 458 | 13.94 (2405 | 7531.3 | 47.4 | 104.1| 6.28 | 549 | 61.0 |.0243 |.0245 |.0246 | .0247
20 312 |17.375 | 1584 4.71 4.55 17.36 | 237.1 | 7409.4 | 59.0 | 102.7| 6.25 | 679 | 75.5 [.0303 |.0307 |.0308 |.0310
ST 408 | .375(1)17.240 | 1527 4.71 4.52 20.76 | 233.7 | 7303.1 | 70.6 | 101.2| 6.23 | 807 | 89.6 |[.0365 |.0370|.0371 |.0374
30 438 |17.124 | 1472 | 471 | 448 | 2417|2303 | 7171.9| 822 | 99.7| 6.21 | 932 |103.6 |.0426 |.0433 |.0435 |.0439
XS 80S | .500(2)(17.000 | 1420 | 4.71 445 | 27.49 1227.0 | 7093.8 | 93.5 98.3| 6.19 | 1053 |117.0 [.0486 |.0496 |.0498 | .0503
40 562 |16.876 | 1369 | 4.71 | 442 | 3079 |223.7 | 7000.0 | 104.7 | 96.9| 6.17 | 1171 |130.2 |.0546 |.0559 |.0562 | .0568
60 750 |16.500 | 1223 | 471 | 432 | 4064 |213.8 | 6681.3 [138.2 | 92.6| 6.10 | 1515 {168.3 |.0729 |.0751 |.0757 |.0768
80 938 |16.1:24 [ 1090 | 471 | 422 | 50.23 | 2042 | 6381.3|170.83 | 88.4| 6.04 | 1834 |203.8 |.0911 |.0945 |.0954 |.0973
100 1.156  |15.668 | 950 4.71 411 61.17 | 193.3 | 6040.6 | 208.0 83.7| 5.97 | 2180 |242.2 |.1124 |.1171|.1191 | .1220
0.D. = outside diameter in inche; A = w = cross-sectional metal area, sq. in.
T = nominal wall thickness in inches N = IDTT — s Satanal 3auarea a5 T
I.D. = inside diameter in inches
a = flow in U. S. gallons per minute at mean velocity of 10 ft. per second
Ag = 9% = outside pipe sur’ace, sq. ft. per ft. length W = 9.4 A = Weightiof pips; Ibs. pér Tt length
A = I inside pipe surfice, sq. ft. per ft. length Wy = 0.433 Ay = weight of water filling, Ib. per ft. length
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.« « COMMONLY USED FOR CORROSION SERVICE

I . SCHEDULE 80S AND ]
Nominal Pipe Size Outside Diameter EXTRA STRONG (B) . SCHEDULE 80 (B) SGHEDULE 100 SCHEDULE 120
. Wall Thickness | Wall Thickness Wall Thickness Wall Thickness
in, mm in mm = — - -
in. mm in. mm in. mm in. mm
Vs 3.2 405 10.3 .095 241 .095 2.41 — — - -
Y 6.4 .540 13.7 119 3.02 119 3.02 — = — =
% 9.5 675 171 126 3.20 126 3.20 = = = =
A 127 .840 21,30 147 3.73 147 373 - - = =
%, 19.1 1.050 26.79 154 3.91 154 3.9 = = = =
1 254 1.315 33.40 179 4,55 179 4.55 - - - —
1% 31.8 1.660 42.20 191 4.85 191 4.85 - - — -
1% 38.1 1.900 48,30 .200 5.08¢ .200 5.08a - - - -
2 50.8 2.375 60.39 .218 5.54 .218 5.54 - - - -
2 63.5 2.875 73.0a 276 7.01 276 7.01 - = - -
3 76.2 3.500 88.9a .300 7.62¢ .300 7.62a - - - -
3 88.9 4.000 101.69 318 8.08 .318 8.08a - —_ - =
4 101.6 4.500 114.39 337 8.56 337 8.56 - - 438 11.13
5 127.0 5.563 141.39 375 9.53a .375 9.53a = - .500 12.70
6 152.4 6.625 168.3a .432 10.97 .432 10.97 = = 562 14.28
8 203.2 8.625 219.1a .500 12.70a .500 12.70 .594 15.0¢ 719 18.26
10 254,0 10.750 27310 .500 12.700 .594 15.09 719 18.2¢ 844 21.44
12 304.8 12.750 328.90 .500 12.70@ .688 17.48 844 21.4¢ 1.000 25.40
14 355.6 14.000 355.60 .500(2) | 12.70¢ 750 19.059 938 23.8¢ 1.094 27.79
16 406.4 16.000 406.40 .500(2) | 12.70e 844 21.44 1.031 26.16 1.219 30.96
18 457.2 18.000 457.29 .500(2) | 12.700 938 23.83 1.156 29.3¢ 1.375 34.930
20 508.0 20.000 508.0¢ .500(3) 12.700 1.031 26.19 1.281 32.5¢ 1.500 38.10
24 609.6 24.000 609.60 .500(3) | 12.700 1.219 30.96 1.531 38.8¢ 1.812 46.03
Nominal Pipe Size Outside Diameter SCHEDULE 140 SCHEDULE 160 DOUBLE XX STRONG
. Wall Thickness Wall Thickness Wall Thickness
in. mm in., mm :
in mm in mm in. mm
Y 3.2 .405 10.3 - - - = — —
% 6.4 .540 13.7 - - - - - -
% 9.5 875 17.1 = - — - = -
% 127 .840 21,39 - - 188 478 .294 7.47
% 19.1 1.050 26.70 - - 219 5.56 .308 7.82
1 25.4 1.315 33.40 = = .250 6.350 .358 9.09
1% 31.8 1.660 42.20 = - .250 6.350 .382 9.70
1% 38.1 1.900 48.30 - = .281 7.14 .400 10.16¢
2 50.8 2.375 60.30 - - 344 8.74 436 11.07
2% 63.5 2.875 73.00 - — 375 9.53a .552 14.02
3 76.2 3.500 88.90 - — 438 11.13 .600 15.240
3% 88.9 4.000 101.60 = = = - .636(3) 18.15
4 101.6 4.500 114,30 - - 531 13.49 674 17.12
5 127.0 5.563 141.3a - = 625 15.88¢9 750 19.059
6 152.4 6.625 168.39 = = 719 18.26 .864 21.95
8 203.2 8.625 219.1¢ 812 20.63 906 23.01 875 22.23¢
10 254.0 10.750 273.1a 1.000 25.400 1.125 28.58¢ 1.000 25.400
12 304.8 12.750 328.99 1.125 28.589 1.312 33.33 1.000 25.400
14 355.6 14.000 355.60 1.250 31.750 1.406 3571 - —
16 406.4 16.000 406.4a 1.438 36.53 1.594 40.49 - -
18 457.2 18.000 457 .20 1.562 39.68 1.781 45.24 - -
20 508.0 20.000 508.00 1.750 44.450 1.969 50.01 = =
24 609.6 24.000 609.69 2.062 52.38 2.344 59.54 = =

a Exact figure

Dimensions are shown both in inches and millimeters.

Dimensions for Standard Weight, Extra Strong, Double Extra Strong, Schedules
10, 20, 30, 40, 60, 80, 100, 120, 140 and 160 conform with ANS] B36.10.

Dimensions for Schedules 58, 108, 40S, and 80S conform with ANSI B36.19.
(A) Wall thicknesses for Schedules 40, 40S, and Standard Weight are identical

through 107.

(B) Wall Thicknesses for Schedules 80, 80S, and Extra Strong are identical
through 8.

(1) Thickness agrees with that for Standard Wzight Pipe ANSI B36.10); not in-
cluded in Schedule 40S.

(2) Thickness agrees with that for Extra Strong Pipe ANSI B36.10); not included
in Schedule 80S.

(3) Thickness not listed in any standard.
The red tint areas are schedules covered in this bulletin,

a7



ALLOWABLE WORKING PRESSURES

For the convenience of piping engineers, pages 99
through 109 show the allowable pressure rating at
temperature of various piping materials including Stain-
less Steel Type 3041, 304, 316L, 316 and Monel, Nick-
el and Aluminum Alloys 3003 and 6061 in sizes % "
through 24" in popular wall schedules.

Stress values shown at various temperatures are as
given in Appendix A of ANSI B31.3—Code for Pres-
sure Piping for Petroleum Refinery Piping.

The allowable pressure ratings have been calculated
from the basic formula given in ANSI B31.3 as follows:

_ 2SET
- D

P

Where: T = design thickness of the pipe (12%2%
less than the nominal wall thickness of
any given pipe size)
internal design pressure, PSIG
outside diameter of pipe, inches
allow:ble stress for materials at service
temperature, PSI
E = 1.0 for seamless pipe and

0.8 for welded pipe.

The computations shown are a preliminary guide for
determining the proper wall thickness and are not to
be considered a substitute for various Codes for Pres-
sure Piping.

The user should refer to the applicable Code for Pres-
sure Piping covering the design and material limitations
and rules. The particular Code should be reviewed be-
fore final design thickness is determined. Depending
upon the general service for which the piping system
is intended, one of the following may be applicable:

ASME—Section [—Power Boilers

ASME—Section III—Nuclear Power Plant
Components

ASME—Section VIII—Pressure Vessels

ANSI B31.1—Power Piping

ANSI B31.3—Petroleum Refinery Piping

ANSI B31.5—Refrigeration Piping

The user is cautioned that the stress values shown in
the various Codes do vary. For example, the stress values
used in our calculations are not the same as noted in
ANSI B31.1. Limitations on maximum temperature for
materials may also vary with each Code.

It should be noted that all calculations are based on
a specific piping material. Other materials may be used
in the manufacture of FLawemve butt weld fittings.
Frowwne  fittings are so manufactured that their pres-
sure rating will equal or exceed those of equivalent
straight pipe for the same size, wall thickness and ma-
terial.

Type 304L—Schedules 58 and 108, page 99
Type 304L—Schedules 40S and 80S................ page 100
Type 304—Schedules 10S...........cocovvveiiiinnnne. page 101
Type 304—Schedules 408 and 80S.................. page 102
Type 316L—Schedules 55 and 108.................. page 103
Type 316L—Schedules 408 and 80S.............. page 104
Type 316—Schedules 10S............oooooi, page 105

Type 316—Schedules 40S and 80S................ page 106
Alloy 400 and Alloy 200—

Schedules 10S and 408 ...........ccccocoiicne page 107
Aluminum 3003-O—

Schedules 405:and 808 «....cc.omimimimmasmannn page 108
Aluminum 6061-T6—

Schedules 408 and 808 ...............ccooeveenns page 109

(continued on next page)




DESIGN PROPERTIES OF PIPE

Cross-Sectional
s::]l!:tL g P ::::r su;rrf::e s:r:::e Area Flow Fiow we:fght WE‘ifghl Ra:;us Mur:fenl SacHo PRESSURE/STRESS RATIOS
or R ot of I.D. | Outside | Inside | Metal g - Pipe | Water |Gyration| Inertia Mkl
- sq. ft. | Sq. ft. Lb. Lb. (Corrosion Allowance—Zero)
Inches |inches | Ins | Perft. | Perft. | Sgq.in. | Sg.in. per ft. | per ft.| Inches | Ins | Ins Y COEFFICIENT
T 1.D. 1.D.? A, A; A A 1} W W, Rg| | 7 0.0 l 0.4 | 0.5 \ 0.7
18" NOMINAL PIPE SIZE (cont’d) (O.D.=18.000")
120 1375 |15250 | 825 | 471 | 3.99 | 71.81|1827 | 5709.4 |244.2 | 79.1| 590 | 2498 |277.6 |.1337 |.1412 |.1433 |.1475
140 1,562 |14.876 | 728 | 471 3.89 80.66 | 173.8 | 5431.3 | 2743 75.3| 5.84 | 2750 |305.5 |.1519 |.1617 |.1643 |.1699
160 1781 |14.438 | 627 | 471 | 378 | 90.75|163.7 | 51156 (3085 | 70.9| 577 | 3020 |335.6 |.1732 |.1860 |.1896 |.1970
20” NOMINAL PIPE SIZE (O.D.=20.000")
55 | .188(7)(19.624 | 2.91 5.24 5.14 11.70| 3025 | 9413.8 | 39.8 | 131.0| 7.00 | 574 | 57.4 |.0165 |.0166 |.0166 |.0166
108 | 218%)|19.564 | 2.87 | 5.24 | 5.12 | 13.55|300.6 | 9354.6  46.1 | 130.2| 6.99 | 663 | 66.3 |.0191 |.0192 |.0193 |.0193
10 250 [19.500 | 2.82 | 524 | 511 | 1551|2986 | 9343.8 | 52.7 | 129.3| 6.98 | 757 | 75.7 |.0219 |.0221 |.0221 {.0222
20 ST 40S | .375(1)|19.250 | 2.64 | 524 | 5.04 23.12 | 291.0 | 9096.9 | 78.6 | 126.0| 6.94 | 1114 '111.4 |.0328 |.0332 |.0334 |.0336
30 XS 80S | .500(2)(19.000 | 2.48 524 | 497 306 | 2835 | 8859.4 | 104.1 | 122.8| 6.90 | 1457 |145.7 |.0437 |.0445 |.0447 |.0451
40 594 |18.812 | 236 | 524 | 493 | 362 |2780 | 8687.5|122.9 | 120.4| 6.86 | 1704 |170.4 |.0519 |.0530 |.0533 |.0538
60 812 118376 | 2.10 | 524 | 4381 48.9 | 265.2 | 82875 |166.4 | 114.8| 6.79 | 2257 |225.7 |.0711 |.0731 |.0737 |.0748
80 1.031 [17.938 | 1.86 | 524 | 470 61.4 | 252.7 | 7896.9|208.9 | 109.4 | 6.72 | 2772 |277.2 |.0902 |.0936 |.0945 |.0963
100 1.281 [17.438 | 1.61 524 | 4.57 75.3 | 238.8 | 7462.5|256.1 | 103.4| 6.63 | 3316 (331.6 |.1121 |.1173 |.1187 |.1216
120 1500 |17.000 | 142 5.24 4.45 87.2 | 227.0 | 7093.8 | 296.4 98.3| 6.56 | 3755 |375.5 |.1312 |.1385 |.1405 |.1445
140 1.750 |16.500 | 1.22 | 5.24 432 | 1003 |213.8 | 6681.3 | 341.1 92.6| 6.48 | 4217 [421.7 |[.1531 |.1631 |.1658 |.1715
160 1.969 |16.062 | 1.07 5.24 4.21 | 1115 | 202.7 | 6334.4 | 379.1 87.8| 6.41 | 4585 [458.6 |[.1722 {.1849 |.1884 |.1958
24" NOMINAL PIPE SIZE (O.D. = 24.000")
58 | .218(M)[23.564 | 7.26 6.28 6.17 16.3 | 436 |13568.3| 55.4 | 188.8| 8.41 | 1152 | 96.0 |.0159 |.0160 |.0160 |.0161
10 108 | .250(m|23.500 | 7.17 6.28 6.15 18.7 | 434 |13593.8 | 63.4 | 187.8| 8.40 | 1316 |109.6 |.0182 |.0184 |.0184 |.0185
20 ST 40S | .375(1)|23.250 | 6.79 | 6.28 | 6.09 | 27.8 | 425 |13268.8| 94.6 | 183.8 835| 1943 |161.9 |.0273 0276 |.0277 |.0279
XS 80S | .500(2)|23.000 | 6.44 | 6.28 | 6.02 36.9 | 415 |13000.0 1255 | 179.9| 831 | 2550 (2125 |.0365 |.0370 |.0371 |.0374
30 562 (22876 | 6.26 | 6.28 | 599 | 414 | 411 |[12843.8| 1407 | 178.0| 8.29 | 2840 (237.0 |.0410 |.0417 |.0418 |.0422
40 688 |22.624 | 5.93 6.28 5.92 50,3 | 402 |12565.6 | 171.1 | 174.1| 825 | 3420 |285  |.0501 |.0511 |.0514 |.0519
60 969 [22.062 | 5.23 6.28 5.78 70.0 | 382 |11946.9|238.1 | 165.6| 8.15 | 4653 1388  .0706 |.0726 |.0732 |.0743
80 1219 |21562 | 466 | 6.28 | 565 | 87.2 365 |114125|296.4 | 158.1| 8.07 | 5670 |473  .0888 |.0921 |.0929 |.0947
100 1531 20938 | 4.02 | 6.28 | 5.48 | 108.1 |344 [10759.4|367.4 | 149.1| 796 | 6852 | 571 |.1116 |.1169 '.1182 |.1211
120 1.812 20376 | 3.51 6.28 533 | 126.3 | 326 |10190.6 | 429.4 | 141.2| 7.87 | 7824 | 652 |.1321 |.1395 |.1415 |.1456
140 2,062 (19876 | 3.10 | 6.28 520 | 1421 | 310 9696.9 | 483.2 | 134.3| 7.79| 8630 | 719 |.1504 |.1599 |.1626 |.1680
160 2.344 (19312 | 269 | 6.28 | 5.06 | 1594 | 293 9156.3 | 542.0 | 126.9| 7.70 | 9455 | 788 |.1708 |.1834 |.1868 |.1940
= \/;, \/@ - radius of gyration in inches XX ﬂﬁmlgnat%mdouble extra strong steel pipe; d mensions are in conformance with
I = AR = 0.0431 (0.D.'—L.D.) = moment of inertia, inches fourth Mumbecs 10, 20 30 a0 B0, B0, ER0; 140, 548 Snd id0 desfyrate sciedule mimbers;
z 7% — 0.0082 % DOT)I D4 _ section modulus, inchies cubs D:lingensmns for Schedules 5S, 10S, 40S, and 80S are in conformance with ANSI

ST designates standard weight steel pipe; dimensions are in conformance with
ANSI B36.10.

XS gelsﬁlgl%ates extra strong steel pipe; dimensions are in conformance with ANSI

(A) Proposed wall thickness for Schedules 58 and .0S.

(1) Thickness agrees with that for Standard vaght Pipe (ANS! B36.10);
cluded in Schedule 40S.

(2) Thickness agrees with that for Extra Strong Pipe (ANS| B36.10); not included
in Schedule 80S.

not in-



DIMENSIONS FOR SEAMLESS AND WELDED PIPE. ..

Nominal Pipe Size Outside Diameter SCHEDULE 58 SCHEDULE 108 SCHEDULE 10 SCHEDULE 20
. . Wall Thickness Wall Thickness Wall Thickness Wall Thickness
in, mm in. mm - : - - -
in. mm in. mm in. mm in. mm
Ya 3.2 405 10.3 - - .049 1.25 — - - =
Y 6.4 .540 13.7 = - 065 1.65 = - - -
% 9.5 675 17.1 = - 065 1.65 — - - -
/A 127 .840 21.3a 065 1.65 .083 2.1 - - - -
Y 19.1 1.050 26.70 065 1.65 083 2.11 - - - -
1 25.4 1.315 33.40 065 1.65 109 2.77 - = - =
1% 31.8 1.660 42,20 065 1.65 .109 2.77 - - - -
1% 38.1 1.900 48.3a 065 1.65 .109 2.77 - - - -
2 50.8 2.375 60.39 || 065 1.65 109 277 - - - -
2% 63.5 2.875 73.00 083 2.11 120 3.02 - - - -
3 76.2 3.500 88.99 083 211 120 3.02 - - - -
31, 88.9 4,000 101.40 083 2.11 120 3.02 — = - -
4 101.6 4.500 114,30 .083 2.11 120 3.02 - - — -
5 127.0 5.563 141,30 109 2.77 134 3.38 - - = -
6 152.4 5.625 168.3a .109 277 134 3.38 = = o =
8 203.2 8.625 219.1@ .109 2.77 .148 373 - = 250 6.350
10 254.0 12.750 273.1a 134 3.38 165 4.19 2 = 250 6.350
12 304.8 12.750 328.9a 156 3.97 .180 455 5 = 250 6.350
14 355.6 14.000 355.6a 156 3.97 .188 4.78 250 6.350 312 7.93
16 406.4 15.000 406.4a 165 4.19 .188 478 250 6.350 312 7.93
18 457.2 13.000 457.2a 165 4.19 .188 478 250 6.350 312 7.93
20 508.0 2.000 508.0a .188 4.78 218 5.54 250 6.350 375 9.53a
24 609.6 24.000 609.40 218 5.54 .250 6.350 250 6.350 375 9.53a
o o SCHEDULE 408
Nominal Pipe Size Outside Diameter SCHEDULE 30 AND STANDARD WT. (R) SCHEDULE 40 (A) SCHEDULE 60
. . Wall Thickness Wall Thickness Wall Thickness Wall Thickness
in, mm in, mm - - -
in. mm in. mm in. mm in. mm
A 3.2 .405 10.3 = - .068 173 068 1.73 - -
A 6.4 .540 137 - - .088 2.24 .088 2,24 = —
% 9.5 675 17.1 - - | 091 2.31 091 Z:31 = =
Y 12.7 .840 21.3a - - .109 2.77 .109 277 N =
% 19.1 1.050 26.7¢ = = | 113 2.87 113 2.87 = =
1 25.4 1.315 33.40 = 2 | 133 3.38 133 3.38 - —
1% 31.8 1.660 42.2a = = 140 3.560 .140 3.560 = -
1% 38.1 1.900 48.30 — — 145 3.680 145 3.68a = =
2 50.8 2.375 60.30 = — 154 3.91 154 3.91 = =
2 63.5 2.875 73.0a — . .203 5.16 .203 5.16 s =
3 76.2 3.500 88.90 = = 216 5.49 216 5.49 - =
3 88.9 1.000 101,60 = L 1226 574 226 574 - —
4 101.6 1,500 114,30 = - 237 6.02 237 6.02 - -
5 127.0 5.563 141.30 - - .258 6.55 .258 6.55 - -
6 152.4 5.625 168.3a — = .280 7.11a .280 7.11a ~ =
8 203.2 3.625 219.1a 277 7.04 322 8.18 .322 8.18 406 10.31
10 254.0 11.750 273.1¢ .307 7.80 .365 9.27a 365 9.27a .500 12.70e
12 304.8 12.750 328.9a .330 8.389 375 9.53a 406 10.31 .562 14.28
14 355.6 14.000 355.60 375 9.53a .375(1) 9.53a 438 11.13 .594 15.09
16 406.4 15.000 406.40 375 9.53a .375(1) 9.53a .500 12.70a 656 16.66
18 457.2 13.000 457.2a 438 11.13 .375(1) 9.53a 562 14.26 750 19.050
20 508.0 22,000 508.00 500 12.700 .375(1) 9.53a 594 15.09 .812 20.63
24 609.6 24.000 609.69 562 14.28 .375(1) 9.53a 688 17.48 969 24.61

a Exact figure
Dimensions are shown both in inches and millimeters.
Dimensions for Standard Weight, Extra Strong, Double Extra Strong, Schedules
10, 20, 30, 40, 60, 80, 100, 120, 140 and 160 conform with ANS| B36.10.
Dimensions for Schedules 55, 10¢, 40S, and 80S conform with ANSI B36.19.

(A) Wall thic
h

96

through 1

knesses for Scheduls 40, 408, and Standard Weight are identical
0.

(B) Wall Thicknesses
through 8”.

for Schedules 80, 80S, and Extra Strong are identical

(1) Thickness agrees with that for Standard Weight Pipe ANSI B36.10); not in-
cluded in Schedule 40S.

(2) Thickness agrees with that for Extra Strong Pipe ANS| B36.10); not included

in Schedule 80S.

(3) Thickness not listed in any standard.

The red tint areas are schedules covered in this bulletin,

(continued on next page)



ALLOWABLE WORKING PRESSURES TYPE 3°4L

FOR A-312 WELDED PIPE Schedules 5S, 108
—425
TEMPERATURE °F. | to 400 | 500 | 600 650 700 | 750 | 800 850 900 K 950 1000 1050 1100 1150 | 1200 | 1260 1300 1350 | 1400 | 1450 | 1500
300 \ |
| |
MAX. STRESS 16700 15800 | 14800 | 14000 13700 13500‘13300 13000 12600 11900 | 9900 | 7800 6300 | 5100 4000 | 3200 | 2600 2100 1700 | 1100 | 1000 900
T ‘ = - - ~
NOM.
pipg | SCH. | NOM. ALLOWABLE WORKING PRESSURES PSIG
NO. | WALL.
SIZE
jy | 85 | 065 | 1800|1712 1603 | 1517 |1484 | 1463 | 1441 | 1408 | 1367 | 1269 | 1073 | 645 683 | 553 | 433 | 347 | 262 | 226 | 184 | 119 | 108 | 9B
| 105 | 083 |2310 | 2186 | 2047 1937 | 1695 | 1868 | 1840 | 1798 | 1771 1646 ‘1370 1079 | 872 | 706 | 553 | 443 | 36) | 291 | 235 | 152 | 138 | 125
y | 55| 065 | 1447|1389 | 1283 1213 | 1167 1170 | 1153 1127 | 1109 1031 | 856 | 676 | 546 | 442 | 347 | 277 | 225 | 18 | 147 | 95 | 67 | 78
| 108 | 083 | 1848 | 1749 | 1636 1549 | 1516 | 1494 | 1472 ‘1439 117 1317|1096 | 863 | 697 | 564 | 43 | 354 | 283 | 232 | 188 | 122 | 1M1 | 100
" 55 | 065 | 1156 | 1093 1024 | 969 | 948 | 934 | 920 | 900 | 886 623 835 | 540 | 436 | 353 | 277 | 221 | 18) | 145 | 118 | 76 | 69 | 62
105 | 100 | 1938 | 1834 | 1717 | 1625 | 1590 | 1567 | 1543 | 1509 | 1485 | 1381 1149 | 905 | 731 | 592 | 464 | 371 | 302 | 244 | 197 | 128 | 116 | 104
g | 58| 65 | 915 | 888 | 811 | 767 | 751| 740 | 729 | 713 | 702 | G52 | 543 | 426|345 280 | 219 | 175 | 143 | 715 | 93 | 60 | 55 | 49
105 | 100 | 1535 | 1452 | 1361 | 1287 | 1250 | 1241 |1223 | 1195 [1177 | 1094 | 910 | 717 | 579 | 469 | 368 | 294 | 233 | 193 | 156 | 101 | 92 | 83
1w, | 55| 065 | BOD | 757 | 709 | 671 | 656 | 647 | 637 | 623 | 613 | 570 | 474 | 374 | 30 | 244 | 192 | 153 | 125 101 | 81 | 53 | 48 | 43
© ' q0s | 100 | 1341 | 1269 | 1189 | 1124 | 1100 | 1064 | 1068 | 1044 1028 | 956 | 795 | 626 | 506 | 410 | 321 | 257 | 203 | 169 | 137 | 88 | 60 | 72
5 55 | 065 | 640 | 605 | 587 | 538 | 525 | 517 | 510 | 498 | 490 | 456 | 379 | 209 | 241 | 195 | 153 | 123 | 100 | 80 | 65 | 42 | 38 | 34
105 | 109 1073 1015 | 951 | 900 | 880 | 87 | 855 | 835 | 822 | 765 | 636 501 405 | 328 | 257 |20 | 167 |13 108 | 71| b4 | 58
oy | 55| 083 | 675 639 598 | 566 | 554 56 | 538 | 525 | 517 | 481 | 400 315 255 | 206 | 162 | 129 | 105 | 85 69 | 44 | 40| b
105 | 120 | 976 | 923 | 865 | 818 | 801 | 789 | 777 | 760 | 748 | 695 | 579 | 456 | 388 | 298 | 234 | 187 | 152 | 123 | 99 | 64 | 58 | 53
1
§ 55 | 083 | 554 | 525 | 491 | 485 | 455 448 | 442 | 432 425 | 395 | 329 | 250 | 209 | 169 | 133 106 | 85 | 70 | 56 | 37 | 33 | 30
105 | 120 | 802 | 758 | 710 | 672 | 658 | 648 | 638 | 624 | 614 | 571 | 475 | 374 | 302 | 245 | 192 | 154 | 125 | 101 | 82 | 53 | 48 | 43
aw | 55| 083 | 485 | 450 430| 407 | 398 392 | 386 | 378 | 72| 6| 289 | 227 | 183 | 148 | 106 93| 73| 61| 49| @ | 20
105 | 120 | 701 | 664 | 622 | 588 | 575 | 567 | 550 | 546 | 538 | 500 | 416 | 328 | 265 | 214 | 168 | 134 | 103 | 88 | 71 | 46 | 42 | 38
|
y 55 | 083 | 431 | 408 | 382 | 362 | 354 | 349 | 343 | 336 | 331 307 | 256 | 201 | 163 | 132 | 103 | 83 67 | 54 44 | 28 | 26 | 23
105 | 120 | 623 | 500 | 553 | 523 | 511 | 504 | 497 | 485 | 478 | 444 | 370 | 291 | 235 | 190 | 149 | 119 | 67 | 78 | 63 | 41 | 37 | 34
5 55 | 109 | 458 | 433 | 406 | 384 | 376 | 370 | 365 | 357 | 350 | 326 | 272 | 214 | 173 | 140 | 110 | 88 71| 58 47 | 30| 27 | 2
105 | 134 | 583 | 533 | 499 | 472 | 462 | 455 | 449 | 438 | 432 | 401 | 334 | 263 | 212 | 172 | 135 | 108 | €3 | 71 | 57 | 37 | 34 | 30
" 55 | 100 | 385 | 364 | 341 322| 316 | 311 306 | 209 | 205 | 274 | 228 | 180 | 145 | 117 | 92 | 74 | €0 | 48 39 25| 23 | 21
108 | 134 | 473 | 447 | 219 | 396 | 388 | 362 | 377 | 368 | 362 | 337 | 260 | 221 | 178 | 144 | 113 | 91 | 74 | 59 | 48 | 31 | 28 | 25
5 55 | 100 | 205| 280 | 262 | 248 | 242 | 230 | 235 | 230 | 206 | 211 | 175 | 138 | 111 | 90 | 71| 57 | 45| 37 | 30| 19| 18| 16
108 | 148 | 401 | 380 | 356 | 336 | 329 | 324 | 320 | 312 | 307 | 286 | 238 | 187 | 151 | 123 | 96 | 77 | €2 | 50 | 41 | 26| 24 | 22
|
" 55 | 134 | 291 | 278 | 258 244 | 239 | 235 | 232 | 227 | 223 208 | 173 138 | 110 89 | 70 | 58 | 45 | 37 | 30| 19| 17 | 16
10S | 165 | 359 | 340 | 318 | 301 | 294 | 200 286 | 279 | 275 25 | 213 | 168 | 135 | 110 | 86 | 69 | 5 | 45 | 37 | 24 | 21 | 19
1 55 | 156 | 286 | 271 | 254 | 240 | 235 | 231 | 208 | 223 | 219 | 204 | 170 | 134 | 108 | 87 69 | 55 45 | 3 | 20 | 19| 17 | 15
105 | 180 | 330 | 312 | 203 | 277 | 271 | 267 | 263 | 257 | 253 | 235 | 196 | 154 | 125 (101 | 79 | 63 | £1 | 42 | 34 | 2| 20 | 18
% 55 | 156 | 261 | 246 | 231 | 218 | 214 | 211 | 207 | 203 | 200 | 186 154 | 122 | 98 | 80 | 62 | 50 | 41 | 33 | 27 | 17 | 16 | 14
108 | 188 | 314 | 207 | 276 | 263 258 | 254 | 250 | 244 | 241 | 224 | 186 | 147 | 118 @ 96 75 | 60 49 | 39| 32 | 21| 19 | 17
1 55 | 165 | 241 | 208 | 214 | 202 198 | 195 | 192 | 188 | 185 | 172 | 143 | 13| 91 | 74 | 58 | 46 | 8 | 30| 25 | 16| 14 | 13
105 | 188 | 275 | 260 | 243 | 230 | 225 | 222 | 219 | 214 | 211 | 196 | 163 | 128 | 104 | 84 | 66 | 53 | 43 | 35| 28 | 18| 16 | 15
|
" 55 | 165 | 214 | 203 | 190 | 180 | 176 | 173 | 171 | 167 | 164 | 153 | 127 | 100 | &1 | 65 | 51| 41| 3| 27| 22| 14| 13| 12
105 | 188 | 24| 231 | 216 205 | 200 | 197 | 194 | 190 | 167 | 174 | W5 14| %2 | 75 8| 4 B 3| B || 15 0
| |
a1 55 | 188 | 200 | 208 | 195 | 184 | 180 | 178 | 175 | 171 | 168 | 157 | 130 | 103 | 83 | 67 53 | 42 4 | 28 | 22| 14| 13| 12
10S | 218 | 255 | 241 | 226 | 214 | 209 | 206 | 203 | 198 | 195 | 182 | 151 | 119 | 96 ‘ 78 | 61| 49 | 40| 32| 26 | 17| 15| 14
” 55 | 218 | 212| 201 188 | 178 | 174 | 172 | 169 | 165 | 163 | 51| 126| 99| 80 | 65 | 51| 41 | 3| 2| 2| 1| 135 1
105 | 250 | 244 | 230 | 216 | 204 | 200 197 | 194 | 190 | 187 | 174 | 144 | 114 | 92 | 74 | 58 | 47 | 33| 31 25 16| 15| 13
\ |
The Allowable Stress Values used are as shown in Appendix "A'' of ANSI B31.3-1993 for welded See Page 98 for calculation details.

pipe to ASTM A-312 having a weld joint factor of .80.

Allluwable Working Pressures shown for each size reflect the minus 12%2% manufacturers wall
tolerance.

All dimensions are in inches.

(continued on next page)
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TYPE 30‘4l ALLOWABLE WORKING PRESSURES

Schedules 40S, 80S FOR A-312 WELDED PIPE
TEMPERATURE °F. _;25 400 ' |1 ] '

300

| ' |
500 ‘ 600 ‘ 650 | 700 & 750 | 800 ‘ 850 | 900 | 950 ‘1000 1050 | 1100 1150‘1200 1250 | 1300 | 1350

MAX. STRESS 16700‘158(0‘14800‘14000‘13700 13500 | 13300 (13000 12800‘119[]0‘ 9900 | 7800 | 6300 | 5100 | 4000 |3ZDU ‘ZEBI] 2100 | 1700 ‘ 1100 ‘ 1000 | 900

1400 ‘ 1450 | 1500

NOM. ‘
SCH. = NOMm.
::;E NO. | WALL. ALLOWABLE WORKING PRESSURES PSIG

" 405 109 | 3034 | 2870 2589‘2543|2489 2453 | 2416 | 2362 | 2325 | 2162 | 1799 | 1417 | 1145 | 927 | 727 | 581 | 472 | 382 | 309 | 200 | 182 | 164
805 147 | 4092 | 387 | 3626 | 3430 | 3357 | 3308 | 3259 | 3185 | 3136 | 2916 | 2426 | 1911 | 1544 | 1250 | 980 | 784 | 637 | 515 | 417 | 270 | 245 | 221

|
% 405 113 | 2516 | 238 | 2230 | 2109 | 2064 | 2034 | 2004 | 1959 | 1929 | 1793 | 1492 | 1175 | 949 | 768 | 603 | 482 | 392 | 316 | 256 | 166 | 151 | 136
805 154 | 3429 | 324. | 3039 | 2875 | 2813 | 2772 | 2731 | 2669 | 2628 | 2443 | 2033 | 1602 | 1204 | 1047 | B21 | 657 | 534 | 431 | 349 | 226 | 205 | 185

1 405 133 | 2365 | 2237 | 2096 | 1962 | 1940 | 1912 | 1863 | 1841 | 1812 | 1685 | 1402 | 1104 | 892 | 722 | 566 | 453 | 368 | 207 | 241 | 156 | 142 | 127
805 179 | 3183 | 301 | 2820 | 2668 | 2611 | 2573 | 2535 | 2477 | 2439 | 2268 | 1887 | 1486 | 1201 | 972 | 762 | 610 @ 495 | 400 | 324 | 210 | 191 | 172

1% 405 140 | 1972 | 1866 | 1747 | 1653 | 1618 | 1594 | 1570 | 1535 | 1511 | 1405 | 1169 | 921 | 744 | 602 | 472 | 376 | 307 | 248 | 201 | 130 | 118 | 106
805 191 | 2690 | 2545 | 2384 | 2255 | 2207 | 2175 | 2142 | 2094 | 2062 | 1917 | 1595 | 1256 | 1015 | 822 | 644 | 515 | 419 | 338 | 274 | 177 | 161 | 145

408
805

145 | 1784 | 1684 | 1561 | 1496 | 1464 | 1442 | 1421 | 1389 | 1368 | 1271 | 1058 | 833 | 673 | 545 | 427 | 342 | 278 | 224 | 182 | 118 | 107 | 96

1
L 200 | 2461 | 2324 | 2181 | 2063 | 2019 | 1989 | 1960 | 1916 | 1886 | 1754 | 1459 | 1149 | 928 | 752 | 589 | 472 | 383 | 309 | 251 | 162 | 147 | 133

2 408 184 | 1516 | 1434 | 1344 | 1271 | 1244 | 1226 | 1207 | 1180 | 1162 | 1080 | 899 | 708 | 572 | 463 | 363 | 290 & 236 | 191 | 154 | 100 | 91 82
| 808 218 | 2146 | 2030 | 1902 | 1799 | 1761 | 1735 | 1709 | 1671 | 1645 | 1529 | 1272 [ 1002 | 810 | 655 | 514 | 411 | 334 | 270 | 218 | 141 | 129 | 116

21 408 203 | 1651 | 156:! | 1463 | 1384 | 1354 | 1335 | 1315 | 1285 ' 1265 | 1176 | 979 | 771 | 623 | 504 | 395 | 316 | 257 | 208 | 168 | 109 99 | 89
805 276 | 2244 | 212 | 1989 | 1882 | 1841 | 1814 | 1788 | 1747 | 1720 | 1599 1331|1048 | 847 | 685 | 538 | 430 | 349 | 282 | 228 | 148 | 134 | 121

3 408 216 | 1443 | 1365 | 1279 | 1210 | 1184 | 1166 | 1149 | 1123 | 1106 11028 | 855 | 674 | 544 | 441 | 348 | 276 | 225 | 181 | 147 95 86 | 78
80S 300 | 2004 | 1895 | 1776 | 1680 | 1644 | 1620 | 1596 | 1560 | 1536 | 1428 | 1188 | 938 | 756 | 612 | 480 | 384 | 312 | 252 | 204 | 132 | 120 | 108

30 408 226 | 1321 | 125) | 1171 | 1107 | 1084 | 1068 | 1052 | 1028 | 1012 | 941 | 783 | 617 | 498 | 403 | 316 | 253 | 206 | 166 | 134 87 | 19| M
805 318 | 1859 | 1757 | 1647 | 1558 | 1525 | 1503 | 1460 1447 | 1425 | 1324 | 1102 | 868 | 701 | 568 | 445 | 356 | 289 | 234 | 169 | 122 | 111 | 100

4 408 237 | 1231 | 1165 | 1091 | 1032 | 1010 | 995 | 981 | 959 | 944 | 877 | 730 | 575 | 465 | 376 | 295 | 236 | 192 | 155 | 125 81 74 | 66
80S 337 | 1751 | 1657 | 1552 | 1468 | 1436 | 1415 | 1394 | 1363 | 1342 | 1248 1038 | 818 | 661 | 535 | 419 | 336 | 273 | 220 | 178 | 115 [ 105 | 94

408 258 | 1084 | 1025 | 961 | 909 | 890 @ 877 | 864 | 844 | 831 773 | 643 | 506 = 409 | 331 | 260 | 208 | 169 | 136 | 110 | 71 65 | 58
80S 375 | 1576 | 149] | 1397 | 1321 | 1293 | 1274 | 1255 | 1227 11208 | 1123 | 934 | 738 = 595 | 481 | 377 | 302 | 245 | 198 | 160 | 104 | 94 | 85

6 408 280 | 988 | 935 | 876 | 828 | 811 | 799 | 787 | 769 & 757 | 704 | 586 | 462 | 373 | 302 | 237 | 189 | 154 | 124 | 101 65 59 53
805 432 | 1525 | 1442 | 1351 | 1278 | 1251 | 1232 | 1214 | 1187 | 1169 | 1086 | 904 | 712 | 575 | 466 | 365 | 292 | 237 | 192 | 155 | 100 | 91 82

8 405 322 | 873 | 823 | 774 | 732 | 716 | 706 | 695 | 679 | 669 | 622 | 517 | 408 @ 329 | 267 | 209 | 167 | 136 | 110 | 89 | 57 | 52 | 47
805 500 | 1355 | 1262 | 1201 | 1136 | 1112 (1096 | 1079 | 1055 | 1039 | 966 | 603 | 633 | 511 | 414 | 325 | 260 | 211 | 170 | 138 | 89 | 81 73

10 408 385 | 794 | 751 | 704 | 665 | 651 | 642 | 632 | 618 | 608 | 586 | 471 | 371 | 299 | 242 | 190 | 152 | 124 | 100 | 81 52 | 48 | 43
805 500 | 1087 | 1023 | 984 | 912 | 892 | 879 | 866 | 847 | 833 | 775 | 645 | 508 | 410 | 332 | 260 | 208 | 169 | 137 | 1M 72 65 | 59

12 405 | 375 | 688 | 651 | 609 | 576 | 564 | 556 | 548 | 535 | 527 | 490 408 | 321 259 | 210 | 165 | 132 | 107 | 86 | 70 | 456 | 41 37
805 500 | 917 | 867 | 813 | 769 | 752 | 741 | 730 | 714 | 703 | 653 | 544 | 428 | 346 | 280 | 220 | 176 | 143 | 116 93 60 | 55 | 49

405 375 | 626 | 593 | 555 | 525 | 514 | 506 | 499 | 488 | 480 | 446 | 371 | 293 | 236 @ 191 | 150 | 120 98 79 64 | 4 38 | 34
805 500 | 835 | 79) | 740 | 700 | 685 | 675 | 665 | 650 | 640 @ 595 | 495 | 390 315 | 255 | 200 | 160 J 130 | 105 | 85 | 55 50 | 45

16 405 375 | 548 | 513 | 486 | 459 | 450 | 443 | 438 | 427 | 420 | 390 | 325 | 256 | 207 | 167 | 131 | 105 85 69 | 56 | 36 3|3
80S 500 | 731 | 691 | 648 | 613 | 599 | 591 | 582 | 569 | 560 | 521 | 433 | 341 | 276 | 223 | 175 | 140 | 114 92 | 74 48 | 44 | 39

‘ |
18 408 .375 487 | 461 | 432 | 408 | 400 | 394 | 388 @ 379 | 373 | 347 @ 289 | 228 | 184 | 149 | 117 93 76 61 50 32 29 | 26
805 500 | 649 | 614 | 576 | 544 | 533 | 525 | 517 | 506 | 498 | 463 | 385 303 | 245 | 198 | 156 | 124 | 101 82 66 43 33| b

20 408 375 | 438 | 415 | 389 | 368 | 360 | 354 | 349 | 341 | 336 | 312 | 260 | 205 165 | 134 | 105 | 84 | 68 | 55 | 45 | 29 | 26 | 24
805 500 | 6585 | 6553 | 518 | 490 | 4B0 | 473 | 466 | 455 | 448 | 417 | 347 | 273 | 221 | 179 | 140 | 112 | 9 74 60| 39| | 32

24 408 376 | 365 | 343 | 324 | 306 | 300 295 | 291 | 284 | 280 | 260 | 217 | 171 | 138 | 112 | 88 70 57 46 37 24 22 20
80S 500 | 487 461 | 432 | 408 | 400 394 | 388 | 379 | 373 | 347 | 289 | 228 | 184 | 149 | 117 93 76‘ 61 50 32 ‘ 29 26

The Allowable Stress Values used are as s 1own in Appendix “A" of ANSI B31.3-1993 for welded See Page 96 for calculation details.
pipe to ASTM A-312 having a weld joint factor of .80. All dimensions are in inches.

Alliowable Working Pressures Shown for e ich size reflect the minus 12%2% manufacturers wall
tolerance.

(continued on next page)
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ALLOWABLE WORKING PRESSURES TYPE 304

FOR A-312 WELDED PIPE Schedule 108
—425 \ \ ‘
TEMPERATURE °F. to 400 | 500 | 600 | 650 | 700 | 750 ‘800 850 ‘Qﬂﬂ ‘950 1000 ‘1!]50 1100 ‘1150 1200 | 1250 | 1300 | 1350 | 1400 | 1450 | 1500
300
MAX. STRESS 20000 | 18700 | 17500 | 16400 | 16200 | 16000 156III]‘1520 MS[IIJ|1460II‘1MDII‘1380Il|122l]0‘ 9700 ‘TIUU 6000 | 4700 | 3700 | 2900 | 2300 | 1800 “Mlll]
NOM. ooy | NOM
PIPE " : ALLOWABLE WORKING PRESSURES PSIG
SIZE NO. WALL.

| | s fom)
kel 10S 083 | 2767 | 2587 | 2421 | 2269 |2241 |2213 | 2158 | 2103 | 2061 | 2020 |1992 | 1909 | 1688 1342|1065 830 | 650 | 512 | 401 | 318 | 249 | 194

Y 10S 083 [2213 | 2069 | 1937 | 1815 | 1793 | 1771 | 1726 | 1682 | 1649 | 1616 | 1594 | 1527 1350 | 1073 | 852 | 664 | 520 | 409 | 321 | 2556 | 199 | 155

1 108 109 | 2321 | 2170 |2031 | 1903 | 1880 | 1857 | 1810 | 1764 | 1729 | 1694 | 1671 | 1601 | 1416 | 1126 | 894 | 696 | 545 | 429 | 337 | 267 | 209 | 162

1% 108 109 | 1839 | 1719 (1609 | 1508 | 1489 | 1471 | 1434 | 1387 | 1370 | 1342 | 1324 | 1269 | 1122 | 892 | 708 | 552 | 432 | 340 | 267 | 211 | 165 | 129

1% 10S 109 | 1606 | 1502 | 1406 | 1317 |1301 | 1285 [1253 | 1221 | 1197 | 1173 | 1157 | 1108 | 980 | 779 | 618 | 482 | 377 | 297 | 233 | 185 | 145 | 112

2 10S 109 [1265 (1202 | 1124 | 1054 | 1041 | 1028 | 1002 | 977 | 957 | 938 | 925 | 887 | 784 | 623 | 495 | 386 | 302 | 238 | 166 | 148 | 116 | 90
|

. 2% 10S 120 [1169 [1093 | 1023 | 958 | 947 | 935 | 912 | 888 | 871 | 853 | 841 | 806 | 713 | 567 | 450 | 351 | 275 | 216 | 169 | 134 | 105 | 82

3 10S 120 | 960 | 898 | 840 | 787 | 778 | 768 | 749 | 730 | 715 | 701 | 691 | 662 | 586 | 466 | 370 | 288 | 226 | 178 | 139 | 110 | 86 67

3 108 120 | 840 | 785 | 735 | 689 | 680 | 672 | 655 | 638 | 626 | 613 | 605 | 580 | 512 | 407 | 323 | 262 | 197 | 155 | 122 97 | 76 | 59

6 108 134 | 566 | 530 | 496 | 464 | 459 | 453 | 442 | 430 | 422 | 413 | 406 | 391 | 345 | 275 | 218 | 170 | 133 | 105 82 65 51 40

10 10S 165 430 | 402 | 376 | 352 | 348 | 344 | 335 | 327 | 320 | 314 | 309 | 297 | 262 | 208 | 165 | 129 | 101 80 62 49 | 39 30

12 10S 180 | 395 | 370 | 346 | 324 | 320 | 316 | 308 | 300 | 294 | 289 | 285 | 273 | 241 | 192 | 152 | 119 93 73 | 57 | 45| 36 | 28

14 10S 188 | 376 | 352 | 329 | 308 | 305 | 301 | 293 | 288 | 280 | 274 | 271 | 259 | 229 | 182 | 145 | 113 88 70 55 43 | 34 26

16 10S .188 329 | 308 | 268 | 270 | 266 | 263 | 257 | 250 | 245 | 240 | 237 | 227 | 201 | 160 | 127 | 99 i 61 48 38 30 | 23

18 10S .188 202 | 273 | 256 | 240 | 237 | 234 | 228 | 222 | 218 | 213 | 211 | 202 | 178 | 142 | 113 | 88 69 54 42 34 | 26 20

20 108 218 | 305 | 285 | 267 | 260 | 247 | 244 | 238 | 232 | 227 | 223 | 220 | 211 | 186 | 148 | 118 | 92 72 56 | 44 35 27 21

24 108 250 | 292 | 273 | 255 | 239 | 236 | 233 | 228 | 222 | 217 | 213 | 210 | 201 | 178 | 141 | 112 | 88 | 69 | 54 | 42 | 34 | 26 | 20
|

The Allowable Stress Values used are as shown in Appendix A" of ANSI B31.3-1993 for Allowable Working Pressures shown for each size refle ct the minus 12%2% manufacturers wall

welded pipe to ASTM A-312 having a weld joint factor of .80. tolerance.
ThhehStress Values at all temperatures above 1000F apply only when the carbon is 0.04% See Page 98 for calculation details.
or higher.

All dimensions are in inches.
(continued on next page)




TYPE 30‘4 ALLOWABLE WORKING PRESSURES

Schedules 40S, 80S FOR A-312 WELDED PIPE
—425
TEMPERATURE °F. 3:;?0 400 | 500 | 600 | 650 | 700 | 750 | 80O | 850 | 900 | 950 | 1000 | 1050 | 1100 | 1150 | 1200 | 1250 | 1300 |1350 | 1400 | 1450 | 1500
MAX. STRESS 120000 ‘1BTI]I|1750[| ‘15400 ‘16200|160I]I] |155l}|[| ‘15200 ‘149I]I]|146E]I] |1440[l 13800 ‘1ZZUU|9700 ‘7700 6000 ld?ﬂﬂ |3TI]0 2900 | 2300 |1800 ‘1400
NOM.
SCH. | NOM.
;:;E NO. | WALL. ALLOWABLE WORKING PRESSURES PSIG

405 109 | 3633

o o | 3397 | 3179 | 2979 | 2043 | 2907 | 2834 | 2761 | 2707 | 2652 |2618 | 2507 | 2216 | 1762 | 1399 |1090 | 854 | 672 | 527 | 418 | 327 | 254
¢ 4

1
i 4582 | 4288 | 4018 | 3969 | 3920 |3822 | 3724 | 3651 | 3577 |3528 | 3381 |2989 | 2377 | 1887 | 1470 (1152 | 907 | 711 | 564 | 441 | 343

% 408 113 3013‘2617 2637 | 2471 | 2441 | 2411 | 2350 | 2290 | 2245 (2200 | 2170 | 2079 | 1838 |1461 | 1160 & 904 | 708 | 557 | 437 | 347 | 271 | 211
80S 15414107 | 384C | 3593 | 3387 | 3326 | 3285 | 3203 | 3121 | 3059 | 2998 | 2957 | 2834 | 2505 (1992 | 1581 | 1232 | 965 | 760 | 595 | 472 | 370 | 287

3 405 | 133 | 2832 | 2646 |2478 | 2322 | 2294 | 2266 | 2209 | 2152 | 2110 |2067 |2039 | 1954 1727 |1373 | 1090 | 850 | 666 | 524 | 411 | 326 | 255 | 198
80S | 179 3811 |358¢ | 3335 |3125 3087 | 3049 2073 | 2897 | 2839 | 2782 |2744 | 2630 | 2325 | 1849 | 1467 (1143 | 898 | 705 | 553 | 438 | 343 | 267

! ! | | ! | ! ] | |
1% 408 | 140 | 2361 |220€ | 2066 ‘ 1936 |1913 ‘1889 ‘ 1842 | 1795 |1759 1724 | 1700 |1629 |144U ‘1145 | 909 | 708 | 555 ‘ 437
80S 19113222 | 3012 | 2819 | 2642 | 2610 | 2577 | 2513 | 2448 | 2400 2352 | 2320 | 2223 | 1965 | 1563 | 1240 | 967 | 757 | 596

342 | 272 | 213 | 165
467 | 370 | 290 | 226

‘ T T
1% 405 145 | 2137 | 199€ | 1870 | 1752 | 1731 | 1709 | 1667 | 1624 | 1592 | 1560 | 1539 |14?4 1303 !1036 823 l 641 | 502 ‘ 395 | 310 | 246 | 192 | 150
80S 200 | 2947 | 2758 | 2579 | 2417 | 2387 | 2358 | 2299 | 2240 | 2196 | 2152 | 2122 | 2034 | 1798 | 1429 | 1135 | 884 | 693 | 545 | 427 | 339 | 265 | 206

408 154 | 1816 | 1692 | 1589 | 1488 | 1471 1452 | 1416 | 1380 | 1353 | 1326 | 1307 | 1253 [ 1108 = 881 | 699 | 545 | 427 | 336 | 263 | 209 | 163 | 127
80S 218 | 2570 | 2402 | 2249 | 2107 | 2082 | 2058 | 2005 | 1953 | 1915 | 1876 | 1850 | 1773 (1588 | 1247 | 989 | 771 | 604 | 475 | 373 | 296 | 231 | 180

21 408 203 11977 | 184¢ | 1730 | 1621 | 1601 | 1582 | 1542 | 1503 | 1473 | 1443 | 1423 | 1384 [ 1206 | 959 | 761 | 593 | 465 | 368 | 287 | 227 | 178 | 138
80S 276 | 2888 | 251% | 2352 | 2204 | 2177 | 2150 | 2097 | 2043 | 2003 | 1962 |1935 1855 | 1640 | 1304 | 1035 | 806 | 632 | 497 | 390 | 309 | 242 | 188

[ [ [
3 408 | .216 | 1728 | 161€ | 1512 | 1417 | 1400 | 1362 | 1348 | 1313 | 1287 | 1261 I1244 1192 | 1054 | 838 | 665 | 518 | 406 | 320 & 251 | 199 | 158 | 121
80S | 300 | 2400 | 2244 |2100 | 1988 | 1944 | 1920 | 1872 | 1824 | 1788 | 1752 | 1728 | 1658 | 1464 | 1164 = 924 | 720 | 564 | 444 | 348 | 276 | 218 | 168

A 405 226 | 1562 | 147¢ | 1364 | 1297 | 1261 | 1266 | 1234 | 1202 | 1179 | 1155 [ 1139 | 1092 | 965 | 767 | 609 | 475 | 372 | 293 | 229 | 182 | 142 | 11
80 318 | 2226 | 2081 | 1948 | 1825 | 1803 | 1781 | 1738 | 1692 | 1658 | 1625 | 1603 | 1538 | 1358 | 1080 | 857 | 666 | 523 | 412 | 323 | 266 | 200 | 156

4 408 237 | 1475 | 137¢ | 1290 | 1209 | 1194 | 1180 | 1150 | 1121 | 1089 | 1077 | 1062 | 1018 | 900 | 715 | 588 | 442 | 347 | 273 | 214 | 170 | 133 | 103
80S 337 | 2097 | 1961 | 1835 | 1719 | 1698 | 1678 | 1636 | 1584 | 1562 | 1531 | 1510 | 1447 | 1279 | 1017 | 807 | 629 | 483 | 388 | 304 | 241 | 169 | 147

|
5 408 258 | 1299 | 121« | 1136 | 1065 | 1052 | 1039 | 1013 | 987 | 967 | 948 | 935 | 896 | 792 | 630 | 500 | 390 | 305 | 240 | 188 | 149 | 117 91
80S 375 | 1667 | 1765 | 1652 | 1548 | 1529 | 1510 | 1472 | 1434 | 1406 | 1378 | 1359 | 1302 | 1151 | 915 | 727 | 566 | 444 | 349 | 274 | 217 | 170 | 132

§ 408 .280 | 1183 | 110€ | 1035 | 970 | 959 | 947 | 923 | 899 | 882 & 884 | 852 | 817 | 722 | 574 | 456 | 355 278 | 218 | 172 | 136 | 107 | 83
805 432 | 1628 | 1707 | 1596 | 1497 | 1479 1461 | 1424 | 1368 | 1360 | 1333 | 1315 | 1260 | 1114 = 886 | 703 | 546 | 429 | 338 | 265 | 210 | 164 | 128

8 408 322 | 1045 | 977 | 915 | 857 | 847 | 836 815 | 794 | 779 | 763 | 753 | 721 | 638 | 507 | 402 | 314 | 246 | 193 | 152 | 120 | 94 73
805 500 | 1623 | 151¢ | 1420 | 1331 | 1315 | 1299 | 1266 | 1234 | 1209 | 1185 | 1169 | 1120 | 990 787| 625 | 487 | 381 | 300 | 235 | 187 | 146 | 114

408 385 | 951 | 88¢ | 832 | 780 | 770 | 761 | 742 | 723 | 708 | 694 | 685 | 658 | 580 | 461 | 386 | 285 | 223 | 176 | 138 | 109 86 | 67

L 80S 500 | 1302 | 121t | 1140 | 1068 | 1055 | 1042 [ 1016 | 990 @ 970 | 951 | 938 | 899 | 794 | 632 | 501 | 391 | 306 | 241 | 189 | 150 | 117 | 91
12 405 375 | 824 | 770 | 721 | 675 | 667 | 659 | 642 | 626 | 614 | 601 | 593 | 568 | 502 | 399 | 317 | 247 | 194 | 152 | 119 | 95 | V4 | 58

80S 500 | 1098 | 102 | 951 | 900 | 669 | 676 | 856 | 835 | 818 | 802 | 791 | 758 | 670 | 533 | 423 | 329 | 258 | 203 | 159 | 126 | 99 | V7
" 405 375 | 750 | 70 | 656 @ 615 | 608 | 600 | 585 570 | 559 | 548 | 540 @ 518 | 458 | 364 | 289 | 225 | 178 | 139 K 109 | 86 | 68 | 53

| 80S .500 1000‘ 934 | 875 | 820 | 810 | 800 | 780 | 760 | 745 | 730 720 | 690 | 610 | 485 | 385 300 235‘ 185 | 145 | 115 9 | 70

\
1% 408 .375 656 | 61« | 674 | 538 | 532 | 525 | 512 ‘ 499 | 489 | 479 | 473 ‘ 453 | 400 ’ 318 | 253 | 197 | 154 | 121 95 ‘ 75 ‘ 59 46
80S 500 | 875 | 81| 766 | 718 | 709 | 700 | 683 | 665 | €52 | 639 | 630 | 604 | 534 | 424 | 337 | 263 | 206 | 162 | 127 | 101 79 61
18 408 375 583 | 541 | 510 | 478 | 473 | 467 | 455 | 443 | 435 | 426 | 420 403 | 358 | 263 | 225 | 175 | 137 | 106 | 85 I 67 53 M
805 500 | 778 | 720 | 681 | 638 | 630 | 622 | 607 | 591 | 579 | 568 | 560 | 537 | 474 | 377 | 299 | 233 | 183 | 144 | 113 89 70 54

20 408 375 | 525 | 49" | 459 | 431 | 425 | 420 | 410 | 399 | 391 | 383 | 378 | 362 | 320 | 256 | 202 | 158 | 123 | 97 | 76 60 | 47 37
80S 500 | 700 | 65 | 613 | 574 | 587 | 560 | 548 | 532 | 522 | 511 | 504 | 483 | 427 | 340 | 270 | 210 | 165 | 130 | -102 81 63 | 49

|
24 408 375 | 438 | 400 | 383 | 359 | 354 | 350 | 341 | 333 | 328 | 319 315 | 302 | 267 | 212 | 168 | 131 | 103 | 81 63 50 | 39| 3

80S 500 | 583 | 54t | 510 | 478 | 473 | 467 | 455 443 | 435 | 426 | 420 403 | 358 | 283 | 225 175 | 137 | 108 | 85 67 53‘ 4

The Allowable Stress Values used are is shown in Appendix ‘A" of ANSI B31.3-1993 for Allowable Working Pressures shown for each size reflect the minus 12'2% manufacturers wall
welded pipe to ASTM A-312 having a weld joint factor of .80. tolerance.

1|‘1I1ehStress Values at all temperatures ¢ bove 1000F apply only when the carbon is 0.04% See Page 98 for calculation details.
or higher

All dimensions are in inches.
(continued on next page)
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ALLOWABLE WORKING PRESSURES TYPE 3 ‘ 6L

FOR A-312 WELDED PIPE Schedules 55, 105
S |‘ T ] ]
TEMPERATURE °F. to ‘ 400 | 500 | 600 | 650 ‘ 700 ‘ 750 | 800 | 850 ‘ 900 ‘ 950 | 1000 & 1050 ‘ 1100 | 1150 | 1200 ‘ 125( ‘1300 1350 | 1400 | 1450 | 1500
300 |
MAX. STRESS 15700‘15500}144[}0}13500|13200‘12900112600|1240l]|121ﬂl]‘11300‘11500 11200‘10800‘10200‘ 8800 ‘ 6400 | 470( ‘ 3500 ‘ 2500 ‘ 1800 \ 1300 \ 1000
NOM. | gey. | wom
PIPE : a ALLOWABLE WORKING PRESSURES PSIG
NO. | WALL.
SIZE
T T T T i [ [
" 55 065 | 1809 | 1679 | 1560 | 1463 | 1430 | 1398 | 1365 1343 | 1311 1278 | 1246 | 1213 | 1170 | 1105 | 953 | 693 | 50¢ | 379 | 271 | 195 | 141 108
* 108 | 083 | 2310 | 2144 | 1992 | 1888 | 1826 1785 | 1743 | 1715 | 1674 | 1632 | 1591 | 1549 | 1494 1411 | 1217 | 885 | B50 | 484 | 346 | 249 | 180 138
3 55 065 | 1447 | 1343 | 1248 | 1170 | 1144 | 1118 | 1092 ‘ 1075 ‘ 1049 ‘ 1023 ‘ 997 | 971 | 936 | 884 ‘ 763 ‘ 555 | 407 | 303 | 217 | 158 | 113 87
A | 10S 083 | 1848 1715 | 1594 ‘ 1494 | 1461 | 1428 | 1394 ‘ 1372 ‘ 1339 | 1306 | 1273 | 1239 | 1195 | 1129 | 974 ‘ 708 | 520 | 387 | 277 | 199 | 144 | 1M
l
[ \ | [ [ [ I \ [
1 | 55 I .065 | 1156 | 1073 | 997 | 934 | 913 | 893 | 672 | 858 837‘ 817 | 796 | 775 | 747 | 706 | 609 | 443 | 32 | 242 | 173 | 125 90 | 869
10S 109 | 1938 | 1799 | 1671 | 1587 | 1532 | 1497 | 1462 | 1439 | 1404 | 1389 1335 | 1300 | 1253 | 1184 | 1021 | 743 | 541 | 406 | 290 | 209 | 151 | 1 16
!
1 55 065 915 | 850 | 789 | 740 | 724 | 707 | 691 | 680 ‘ 663 | 647 | 630 | 614 | 592 | 559 | 482 | 351 | 253 192 | 137 55 7 55
, 108 109 | 1535 | 1425 | 1324 | 1241 | 1213 | 1186 | 1158 | 1140 | 1112 | 1085 | 1057 | 1030 ‘ 993 | 938 | 809 | 588 | 43! | 322 | 230 | 165 | 120 | 92
! | | |
1 55 ‘ 065 | 800 ‘ 742 | 690 7547 632 | 618 | 603 | 594 ‘ 580 | 585 I 551 | 538 ‘ 517 | 489 | 421 | 307 ‘ 225 | 168 | 120 86 | 62 48
& 10S 100 | 1341 | 1245 | 1157 | 1084 | 1060 | 1038 | 1012 | 996 | 972 ‘ 948 | 924 ’ 900 | 887 ‘ 819 | 707 | 514 | 377 | 281 | 201 | 145 | 104 | 80
|
T T T
2 58 065 | 640 | 594 | 552 | 517 | 506 | 494 | 483 | 475 464 | 452 | 441 429 | 414 | 391 | 337 | 245 | 180 | 134 96 69 50 38
10S 109 \ 1073 | 996 | 925| 867 | 848 | 829 | 810 | 797 | 777 | 758 | 739 720 | 694 | 655| 565 | 411 | 302 | 225 | 161 | 116 | 84 64
2% 55 083 | 675 | 626 582 ‘ 546 | 534 ‘ 521 | 509 | 501 ‘ 489 ‘ 477 ‘ 465 | 453 | 437 | 412| 356 ‘ 259 | 190 | 141 | 101 73| 53 40
10S 420 | o976 | 906 | 841 | 789 | 771 | 754 | 736 | 725 | 707 | 690 672 | 654 | 631 | 596 | 514 | 374 7 205 | 146 | 105 | 76 | 58
[ \
3 5S 083 554 | 515 | 478 | 448 | 438 | 428 | 418 | 412| 402 392 | 382 | 372 | 359 | 339 | 292 | 212 | 16 | 116 83 60 43 33
10S ‘ 420 | 802 | 744| 691 | 648 | 634 | 619 | 605 | 595 | 581 | 566 | 552 538 | 518 | 490 | 422 | 307 | 2¢6 | 168 | 120 86 | 62 48
3% 55 083 | 485 | 450 | 418 | 392 | 383 | 375 | 366 | 360 | 352 | 343 334 325 | 314 | 296 | 256 | 186 | 107 | 102 | 78 52 | 38 29
105 o0 | 701 | 651 | 605| 567 | 554 | 542 | 529 | 521 | 506 | 496 | 483 470 | 454 | 428 | 370 | 269 | 1¢7 | 147 | 105 76 55 | 42
4 55 083 431 | 400 | 372| 349 | 341 | 333 | 325 | 320 | 312 | 305 297 | 289 | 279 | 263 | 227 | 165 | 11 90 65 46 34 26
105 120 §23 | 579 | 538 | 504 | 493 | 482 | 470 | 463 452 | 441 | 429 | 418 | 403 | 381 | 329| 239 | 175 | 131 93 67 49 a7
5 58 109 458 | 425 | 395! 370 | 362 | 354 | 346 | 340 | 332 324 | 315 307 | 296 | 280 | 241 | 176 | 1.9 96 69 49 36 2t
108 134 563 | 523 | 486 | 455 | 445 | 435 | 425 | 418 408 ‘ 398 ‘ 388 | 378 | 364 ‘ 344 ‘ 297 | 216 ljia 118 84 61 44 34
1 | | T
6 55 109 385 | 357 332 | 311 | 304 | 297 | 290 | 286 279 | 272 | 265 | 258 | 249 | 235 | 203 | 147 | 18 81 58 41 30 23
105 134 473 | 439 | 408 | 362 | 374 | 365| 357 | 351 | 343 334 | 326| 317 | 306 | 289 | 249 | 181 | 113 99 bl 51 37 28
8 55 109 205 | 9274 | 255 | 239 | 234 | 228 | 223 | 219| 214 209 | 203 | 198 | 191 | 180 158 | 113 33 62 44 32 23 18
108 146 401 | 372| 346| 324| 317 | 310 | 303 | 298 | 291 263 | 276 | 269 | 259 | 245| 211 | 1564 | 113 84 60 43 3 24
10 55 434 | 201 | 270 | 251 | 236 | 230| 225 | 220| 216 | 211 | 206 | 201 195 | 188 | 178 | 154 | 112 32 | 61 44 3 23 17
10S 165 350 | 333 | 309 290 | 284 | 277 | 271 | 266 | 260 o54 | 247 | 241 232 219| 189 | 138 | 1) 75 54 39 28 21
12 55 156 286 | 266 | 247 | 231 | 226| 221 | 216 | 212| 207 202 | 197 | 192| 185| 175 151 | 110 31 60 43 3 22 17
108 180 | 330 | 308 285 | 267 | 261| 255 | 249 | 245| 239 233 | 227 | 221 213 | 202 | 174 | 126 93 | 69 49 36 26 20
14 55 156 og1 | 242 | 295| 211| 206 201| 197 | 193 | 189 184 179 | 175 | 168 | 159 | 137 | 100 73 55 39 28 20 16
108 488 | 314 | 201 | 271 | 254| 248 | 243 | 237 233 | 227 | 222| 216 211 | 203 | 192 165 | 120 88 | 66 47 34 24 19
16 58 165 241 | 224 | 208 | 195| 191 | 186 | 182 179 | 175| 170 168 | 162 156 | 147 | 127 | 92 68 51 36 26 19 14
10S 188 | o275 255 | 237 | 222 217 | 212| 207 | 204 | 199 | 194 | 189 184 | 178 | 168 | 145 105 77 58 41 30 21 16
18 55 485 | 214 | 199| 185| 173 | 169 166! 162 159 155 | 151 148 | 144 | 139| 131| 13| 82 60 | 45 32 23 17 13
108 188 oad | 227 | 211| 197 | 193| 189 | 184 | 181 | 177 | 173 | 168 | 164 158 | 149 | 129 | 94 69 51 37 26 19 15
20 58 188 200 | 204 | 190| 178 | 174 | 170| 166 | 163 | 159 l 155 | 151 | 147| 142 134| 116| 84 62 [ 46 | 33 24 17 13
10S 218 255 | 237 | 220| 206| 201 | 197 | 192 | 189 | 185 ‘ 180 | 175| 171| 165 | 156 | 134| 96 72| 53| 38 27 20 15
|
24 58 218 | 212 197 | 183 | 172| 168 | 164 | 160| 158 | 154 | 150 | 146| 142| 137 130 112 81 60 | 45 | 32 23 17 13
10S 950 | 244 | 26| 210| 197 | 193 | 188 | 184 | 181 ‘ 176 | 172 | 168 ‘ 163 ‘ 158 | 149 | 128 ‘ 93_L 69 | 51 36 26 | 19 15
| | | L | |
The Allowable Stress Values used are as shown in Appendix “A™* of ANSI B31.3-1993 for See Page 96 for calculation details.
welded pipe to ASTM A-312 having a weld joint factor of .80. All dimensions are in inches.

Allowable Working Pressures shown for each size reflect the minus 12%2% manufacturers
wall tolerance.

(continued on next page)




TYPE 3 ' ‘6L ALLOWABLE WORKING PRESSURES

Schedules 408, 80 FOR A-312 WELDED PIPE
L e
TEMPERATURE °F. 31:0?‘ 400 ‘ 500 ‘600 ‘650 ‘700 ‘750 800 | 850 | 900 | 950 | 1000 | 1050 | 1100 | 1150 1200 | 1250 | 1300 | 1350 | 1400 | 1450 | 1500

T T T T T
MAX. STRESS ‘16700 ‘155[0 ‘14400 |T35I]0 [13200 ‘12900 |12800 |124UU J1210l] ‘11800 |115[]I] |1120l] ‘10800 ‘1!]2!]0 | 8800 ‘ 6400 ‘ 4700 | 3500 | 2500 { 1800 ‘ 1300 | 1000
[

NOM. ‘ |
SCH. | NOM.
;:;E NO. | WALL. | ALLOWABLE WORKING PRESSURES PSIG

I [ I T r
" 408 109 | 3034 |281li |2616 ‘2453 ‘2398 |2344 ‘2289 2253 |2198 2144 | 2089 | 2035 |1962 |1853 ‘1599 1163 | 854 | 636 | 454 | 327 l 236 | 182
80S 14714092 | 3796 | 3528 | 3306 | 3234 | 3161 | 3067 |3038 | 2965 | 2891 | 2816 | 2744 2646 | 2499 2158 | 1568 | 1152 | 858 | 613 | 441 | 319 | 245

408

e 11312516 | 2384 | 2170 | 2034 | 1989 | 1944 | 1898 | 1888 | 1823 | 1778 | 1733 | 1687 | 1627 | 1537 | 1326 | 964 | 706 527 | 377 | 271 | 196 | 151

15413429 | 318! | 2957 | 2772 | 2710 | 2649 | 2587 | 2546 | 2485 | 2423 | 2361 | 2300 | 2218 | 2094 | 1807 | 1314 965 | 719 | 513 | 370 | 267 | 205

Y

[ [ \ [
1 405|133 2365 | 2190 2039 | 1912 | 1869 | 1827 1784 | 1756 | 1713 (1671 1628 | 1586 |1529 | 1444 | 1246 | 906 | 666 | 496 | 354 | 255 | 184 | {42
805 | 179 3183 | 205« | 2744 | 2573 | 2516 | 2458 | 2401 2363 | 2306 2249 2192 | 2134 2058 | 1944 1677 |1220 | 895 | 667 | 476 | 343 | 248 | 191

1% | 408 140 1972 | 1830 (1700 | 1594 | 1559 | 1523 | 1488 | 1464 | 1429 | 1393 | 1358 | 1322 | 1275 | 1204 1039 | 756 | 555 | 413 | 295 | 213 | 153 | 118
80S 191 | 2690 | 2497 | 2320 | 2175 | 2126 | 2078 2030 | 1997 1949 | 1901 | 1852 | 1804 | 1740 | 1643 1418 (1031 | 757 | 564 | 403 | 290 | 209 | 161

1% 408 145 11784 | 165¢ | 1539 | 1442 | 1410 | 1378 | 1346 | 1325 | 1293 | 1261 | 1229 |1197 | 1154 | 1090 | 940 | 684 502 | 374 | 267 | 192 | 139 | 107
80S 200 | 2461 | 228« | 2122 | 1969 (1945 | 1901 | 1857 |1827 |1763 | 1739 | 1695 | 1651 | 1592 | 1503 |1297 | 943 | 693 516 | 368 | 265 | 192 | 147

408-‘ 15411516 | 1407 | 1307 | 1226 | 1198 | 1171 | 1144 | 1126 | 1098 | 1071 | 1044 (1017 | 980 | 926 | 799 | 581 | 427 318 | 227 | 163 | 118 | 91
80S 218 | 2146 | 199z | 1850 | 1735 1696 | 1658 | 1619 |1593 | 1555 | 1516 | 1478 | 1439 | 1388 | 1311 | 1131 | 822 604 | 450 | 321 | 231 | 167 | 129

2% 408 203 11651 | 1532 | 1423 1335 1305 1275 | 1246 | 1226 | 1196 | 1166 | 1137 | 1107 | 1068 [1008 = 670 = 633 | 465 | 346 247 | 178 | 129 99
80S 276 12244 | 2082 | 1935 | 1814 1774 | 1734 | 1693 | 1667 | 1626 | 1586 | 1548 1505 | 1452 | 1371 | 1183 | 860 | 632 | 470 336 | 242 | 175 | 134

3 405 216 1443 | 133¢ 11244 | 1166 | 1140 1115 | 1069 | 1071 | 1045 | 1020 | 994 | 958 | 933 | 881 = 760 | 553 | 406 | 302 | 216 | 156 | 112 86
805 300 2004 | 186C | 1728 | 1620 1584 | 1548 1512 | 1488 | 1452 | 1416 | 1380 | 1344 | 1296 |1224 | 1056 | 766 | 564 | 420 | 300 | 216 | 156 @ 120

3% 405 22611321 | 122€ | 1139 | 1068 | 1044 | 1020 | 997 | 961 957 | 933 | 910 836 | 854 | 807 | 696 | 506 | 372 | 277 | 198 | 142 | 103 79
805 318 11858 | 172¢ | 1603 | 1503 | 1469 | 1438 | 1402 | 1380 | 1347 1313 |1280 | 1247 1202 (1135 | 979 | 712 | 523 | 390 | 278 | 200 | 145 | 111

4 408 23711231 | 1142 | 1062 | 995 | 973 | 951 | 929 | 914 | 892 | 870 | 848 | 826 | 795 | 752 | 649 | 472 | 347 | 258 | 184 | 133 9% | 74
805 337 1751|1628 1510 | 1415 | 1384 | 1352 | 1321 1300 | 1269 |1237 | 1206 | 1174 |1132 |1069 | 923 | 671 | 493 | 367 | 262 | 189 | 138 | 105

5 405 .258 |1OB4 100€ | 935 | 877 | 857 | 838 | 818 | 805 | 786 | 766 | 747 | 727 | 701 | 662 @ 571 | 416 | 305 | 227 | 162 | 117 84 65
80S 375 | 1576 | 1468 ‘1359 1274|1248 | 1217 | 1189 | 1170 | 1142 (1114 | 1085 | 1057 (1019 | 963 | 830 | 604 | 444 | 330 | 236 | 170 | 123 94

6 408 280 | 988 | 917 | 852 | 799 | 781 | 763 | 746 | 734 | 716 | 698 | 680 | 663 | 639 | 604 | 521 | 379 | 278 | 207 | 148 | 107 77 | 59
80S A32 11525 | 1418 1315 | 1232 |1205 | 1178 | 1150 |1132 | 1105 (1077 (1050 |1022 | 986 | 931 | 803 | 584 | 429 | 320 | 228 | 164 | 119 | 91

8 405 322 | 873 | B1C | 753 | 706 | 690 | 674 | 659 | 648 | 632 | 617 | 601 | 585 | 564 | 533 | 460 | 335 | 246 | 183 | 131 94 68 | 52
80S 500 | 1355 |125¢ | 1169 | 1096 1071 | 1047 (1023 (1006 | 962 | 958 | 933 | 909 | 877 | 826 | 714 | 519 | 381 | 284 | 203 | 146 | 106 | 81

408

365 | 794 | 737 | 885 | 842 | 627 | 613 | 509 | 589 | 575 | 561 | 547 | 532 | 513 | 485 | 418 | 304 | 223 | 166 | 119 86 62 | 48
80S

-500 | 1087 |100¢ | 938 | 879 | 860 = 840 | 820 | 807 | 788 | 768 749 | 729 | 703 | 664 | 573 | 417 | 306 | 228 | 163 | 117 85 65

12 408 375 | 688 | B3t | 593 | 556 | 544 | 531 | 519 | 511 | 498 | 486 | 474 | 461 | 445 | 420 | 362 | 264 | 194 | 144 | 103 74 54 41
805 500 | 917 | 851 | 791 ‘ 741 | 725 | 708 | 692 | 681 | 664 | 648 | 631 | 615 | 593 | 560 | 483 | 351 | 258 | 192 | 137 9 | 7 55

14 408 375 626 | 581 | 540 | 506 | 495 | 484 | 473 | 465 | 454 | 443 | 431 | 420 | 405 | 383 | 330 | 240 | 176 | 131 94 68 49 | 38
80S 500 | 835 | 77t | 720 | 675 ‘ 660 | 645 ‘ 630 | 620 | 605 | 590 | 575 | 560 | 540 | 510 | 440 | 320 | 235 | 175 | 125 90 65 | 50

16 405 375 | 548 | 50S | 473 | 443 | 433 | 423 | 413 | 407 | 397 | 387 | 377 | 368 | 354 | 335 | 289 | 210 | 154 | 115 | 82 | 59 | 43 | 33
80S 500 ‘7’31 678 | 630 | 591 | 576 | 564 | 551 | 543 | 529 | 516 | 503 | 490 | 473 | 446 | 385 | 260 | 206 | 153 | 109 | 79 | 57 | 44

18 405 375 | 487 | 452 | 420 | 394 | 385 | 376 | 388 | 362 | 353 | 344 | 335 | 327 | 315 | 298 | 257 | 187 | 137 | 102 | 73 53 | 38 29
80S .500 |649 60 | 560 | 5256 | 513 | 502 | 490 | 482 | 471 | 459 | 447 | 436 | 420 | 397 | 342 249 | 183 | 136 | 97 70 | 51 39

20 405 375 | 438 | 407 | 378 | 354 | 347 | 339 | 331 | 326 | 318 | 310 | 302 | 294 | 284 | 268 | 231 | 168 | 123 | 92 66 a7 | 34 26
80S 500 | 585 | 543 | 504 | 473 | 462 | 452 | 441 | 434 | 424 | 413 | 403 | 392 | 378 | 357 | 306 | 224 | 165 | 123 88 63 46 35

2 405 375 365 | 339 | 315 | 295 | 289 | 282 | 276 | 271 | 265 | 258 | 252 | 245 | 236 | 223 | 193 | 140 | 103 77 HY 39 28 22
80S 500 487 | 452 | 420 | 394 | 385 | 376 | 368 ‘ 362 | 353 | 344 | 335 | 327 | 315 | 298 ‘ 257 | 187 | 137 | 102 ‘ 73 53 | a8 29
|
The Allowable Stress Values used are as shown in Appendix “A’" of ANSI B31.3-1993 for See Page 98 for calculation details.
welded pipe to ASTM A-312 having a wel joint factor of .80. All dimensions are in inches.

Allowable Working Pressures shown for each size reflect the minus 122% manufacturers
wall tolerance.

(continued on next page)
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ALLOWABLE WORKING PRESSURES
FOR A-312 WELDED PIPE

TYPE 316
Schedule 10S

‘ |
—az5)| ‘ ‘ | | oo | ‘ ‘ ‘ ;
TEMPERATURE °F. | to | 400 | 500 | 600 | 650 700 | 750 | 800 | 850 | 900 | 950 | 1000 | 1050 | 1100 1150 | 1200 1230 | 1300 | 1350 | 1400 1450‘15uo
w L S S T I S N
MAX. STRESS zunnn“ 19300 | 17900 17000 16700\ 16300 16100 16900 15700 16500 15400 15300 14500 12400 9600 | 7400 | 5500 | 4100 | 3100 | 2300 | 1700 | 1300
| | | | |
NOM.
PIPE ‘ SEH- 1 NOM. ALLOWABLE WORKING PRESSURES PSIG
e NO.  WALL.
| T
| | T T ‘ T T T ‘ ‘ [ [ \ [ [ | ‘
v | 05| 083 | 2767 o570 | 2478 | o352 | 2310 | 2255 | 2227 | 2200 2172‘| 2144“ 2130|‘ 2117 | 2005\| 1715 | 1356|‘ 1024 | 751 | 587 | 429 | 318 | 235 | 180
| S \ | - - | | i
1 ‘ T T T ‘ | I | I [ [ ‘ \ | ‘ ‘ |
% ‘ e el i ‘ 1981 | 1801 | 1948 | 1A ‘ 1752‘ 1760 ‘ 1737 1715‘ 1704‘ 1693 ‘ 1605 ‘ 2| 1035‘ w19 9 ‘ e | s | 2% | 8 | 14
|
I T |
| | E 0 o0 | | Ll ] el e | | o |
e 2240 | 0 ‘ el 1933‘ 1 1068 | 1045 1822 | 1799 | 173?‘ 75| 1688 | 49| ar| a0 | e | 47| w0 7 | w7 | 15
|7 L
| | | s vt | e mmm
| 10s | os 1839‘ 1774‘ 1646| 15&3‘ 1535‘ 1495‘ 1450‘ msz‘ g | vz | s | | 1 14| at| o0 o8 I e ‘ 186 | 120
| | | |
| | ' ’ [ ||
e | 108 | 109 | 1608 | 1550 | 1438 | 1365 | 1341 | 1309 | 1293 | 1277 | 1261 | 1245 | 1237 | 1229 | 1165 | 996 | 787 | 594 | <42 | G29 | 249 | 185 | 137 | 104
2 | 105 | 109 | 1285 | 1240 | 1150 | 1092 | 1073 | 1047 | 1034 | 1022 | 1009 996 | 969 | 983 | 932 | 797 | 630 475 | 153 | 263 | 199 | 148 | 109 | 84
|
2% | 105 | 120 | 1169 | 1126 | 1046 | 903 | 976 | 952| 941 920 | 917| 906| 900 894 | 847 | 725| 573 432 | 21 | 240 | 181134 9| 76
3 | 10s| 120 | 960| 926| sse| s16| sop| 782 | 773 763 754| 744| 739| 734 696| 595| 470 355 264 | 197 | 149 | 110 | 82| €2
awe | 105 | 120 | 40| a1 | 752| 71a| 701| 685 676 | 668 | 659 651 647 | 643 | 609 521 412| 311| W1 | 172|130 | 97| 71| 55
o | 105 | 120 | 747| 72| e8| 635 | 623 | 609| 601 594 | 586| 579| 575 571 541| 463 66| 276 | 205 | 153 | 116 | 86 | 63 | 49
s | 10s| .34 | 674 651| 60a| 573 | 563| S50 543 538 529 523| 519 | 56| 489 | 418 | 330 | 250 | 185 | 138 | 105 | 78| 57 | 44
6 | 105 | 134 | s66| 547 | 507 | 481| 473| 42| 456 | 450 | 445 | 439 | 438 | 433 | 411 351| 278| 210| 156 | 116 | B3 | 65 | 48 |
8 | 105 | 148 | 480| 464| 430 408 | 401 | 392| 387 ae2| 37| 372 370| 368 | 348 | 298| 235| 178 132 | 96 | 74 | 55| 41 31
10 | 10s| 165 | 430 415 | 385| 365 359 | 350 | 346 | 342 | 337 333 | 331| 320| 312| 266 211 | 159 | 118 | 88 | 67 | 49 | ;7 | 28
12 | 10s | 180 | 305| 381 | 354| 96| 330 | 322 318| 314 310 | 306| 304| 302 267 | 245| 194| 148 109 | 81| 61 45| 34| 26
1 | 10s | 188 | 37| 363| 337 300 314| 306 303| 299 | 205 | 291 | 290| 288 | 273 | 233 | 184| 139 103 | 77| 58| 43| 32| 24
1 | 105 | 188 | 329 317| 294| 260 275| 268 | 265 262 | 258 255 | 253 | 252| 239 | 204 | 161 122| 90 | 67 | 51| 38 | 28| 2
1 | 10s | 188 | 22| 22| 262 249 | 244 | 238 235 232 | 200 | 227 | 225 224 | 212 | 181| 143| 108| 80 | 60 | 45| 34| 25| 19
\
20 | 105 | 218 | 305| 295| 273 259 | 255| 249 246 243 | 240| 237 | 235| 233 | 221 | 189 | 150| 13| 84 | 63 | 47 | 3B | 2% | 20
‘ |
Bl | 202 | 281 251‘ 248 | 204 233‘ 235 232| 229 | 26| 25| 23| 211| 181| 143 108| 80 60 45| 34| 25| 19
| | | | | | | | |

The Allowable Stress Values used are as shown in Appendix “A"" of ANSI B31.3-1993 for
welded pipe to ASTM A-312 having a weld joint factor of .80.

‘I;]r_\ehSlress Values at all temperatures above 1000F apply only when the carbon is 0.04%
or higher.

|Allowable Working Pressures shown for each size reflect the minus 122% manufacturers wall
tolerance.

See Page 98 for calculation details.
All dimensions are in inches. 1
(continued on next page)




TYPE 3 ' ‘5 ALLOWABLE WORKING PRESSURES

Schedules 40S, 80S FOR A-312 WELDED PIPE
—425| T ¥ T i | | \
TEMPERATURE °F. ‘ 3[;0 400 500 ‘ 600 ‘ 650 | 700 | 750 ‘ 800 | 850 | 900 | 950 ‘ 1000 | 1050 | 1100 | 1150 ‘ 1200 ‘ 1250‘ 1300 | 1350 1400‘ 1450 | 1500

| I
MAX. STRESS 20000 19300 1790017000 | 16700 | 16300 151[1!]|1'59I]Il 157{10‘15500 15400 15300 | 14500 | 12400| 9800 | 7400 ’ 5500 ‘ 4100 ‘ 3100 ’ 2300 ‘ 1700 | 1300
NOM.

PIPE
SIZE

SCH. | NOM.
NO. WAOLL_ ALLOWABLE WORKING PRESSURES PSIG

| _ . ‘
" 408 109 | 3633 | 3506 3252 | 3088 | 3034 | 2961 | 2925 | 2889 | 2652 | 2816 | 2798 | 2780 | 2634 | 2253 ‘ 1780 | 1344 | 999 | 745 | 563 | 418 ‘ 309 | 238
80S 147 | 4300 | 4729 4386 | 4165 | 4092 | 3994 | 3945 | 3896 | 3847 | 3798 | 3773 | 3749 | 3553 | 3038 | 2401 | 1813 | 1348 | 1005 | 760 | 564 | 417 | 319

% 405 131 3013 1 2908 2697 | 2561 | 2516 | 2456 | 2426 | 2396 | 2365 | 2335 | 2320 | 2305 | 2185 | 1868 | 1477 | 1115 | 829 | 618 | 467 | 347 | 256 | 196
805 154 | 4107 | 3963 3675 | 3491 | 3429 | 3347 | 3308 | 3265 | 3224 | 3183 | 3162 | 3142 | 2077 | 2546 | 2012 | 1519 | 1120 | 842 | 637 | 472 | 349 | 267

405
805

|
133 | 2832 | 2733 2535 | 2407 | 2365 | 2308 | 2280 | 2251 | 2223 | 2195 | 2161 | 2166 | 2053 | 1756 | 1368 ‘ 1048 | 779 | 581 | 439 | 326 | 241 | 184
179 | 3811 | 3678 3411 | 3240 | 3183 | 3106 | 3068 | 3030 | 2992 | 2954 | 2935 | 2916 | 2763 | 2383 | 1888 | 1410 | 1048 | 781 | 591 | 438 | 324 | 248

'm 405 140 | 2361 | 2279 2113 | 2007 | 1972 | 1925 | 1901 | 1877 | 1854 | 1830 | 1818 | 1807 | 1712 | 1464 | 1157 | 874 | 649 | 484 | 366 | 272 | 201 | 153
80S 191 | 3222 | 3109 2883 | 2738 | 2690 | 2628 | 2593 | 2561 | 2529 | 2497 | 2481 | 2465 | 2336 | 1997 | 1579 | 1192 | 886 | 660 | 499 | 370 | 274 | 209

1% 405 145 | 2137 | 2062 1912 | 1816 | 1784 | 1742 | 1720 | 1699 | 1677 | 1656 | 1645 | 1635 | 1549 | 1325 | 1047 | 791 | 588 | 438 | 331 | 245 ‘ 182 | 139
805 200 | 2947 | 2844 2638 | 2505 | 2461 | 2402 | 2373 | 2343 | 2314 | 2284 | 2269 | 2255 | 2137 | 1827 | 1444 | 1091 | 811 | 604 | 457 | 339 | 251 | 192

2 408 154 | 1816 | 1752 | 1625 | 1543 | 1516 | 1480 | 1462 | 1443 | 1425 | 1407 | 1398 | 1389 | 1316 | 1126 | 890 | 672 | 499 | 372 | 281 | 209 | 154 | 118
805 218 | 2570 | 2480 | 2300 | 2185 | 2146 | 2095 | 2069 | 2043 | 2018 | 1992 | 1979 | 1966 | 1863 | 1593 | 1259 | 951 | 707 | 527 | 398 | 296 | 218 | 167

408 203 | 1977 | 1908 | 1769 | 1680 | 1651 | 1611 | 1592 | 1572 | 1552 | 1532 | 1522 | 1512 | 1433 | 1226 | 969 | 732 | 544 | 405 | 306 | 227 | 168 | 129

2 805 276 | 2688 | 2594 | 2406 2285|2244 2191 | 2164 | 2137 | 2110 2083‘2070|2056 1949‘1667‘1317" 995 | 739 | 551 | 417 | 309 | 228 | 175

3 408 216 | 1728 | 1688 | 1547 | 1469 | 1443 | 1408 | 1391 | 1374 | 1356 | 1339 | 1331 | 1322 | 1253 | 1071 847 | 639 | 475 | 354 | 266 | 199 | 147 | 112
80S 300 | 2400 | 2316 | 2148 | 2040 | 2004 | 1956 | 1932 | 1908 | 1884 | 1860 | 1848 | 1836 | 1740 | 1488 | 1176 | 888 | 660 | 492 | 372 | 276 | 204 | 156

408 226 | 1582 | 1527 1416 | 1345 | 1321 | 1280 | 1274 | 1258 | 1242 | 1226 | 1218 | 1210 | 1147 | 981 | 775| 585 | 435 | 324 | 245 | 182 | 134 | 103

R 80S 3182226 | 2146 1992 | 1892 | 1859 | 1814 | 1792 | 1770 | 1747 | 1725 | 1714 | 1703 | 1614 | 1360 | 1091 | 824 | 612 | 456 | 345 | 256 | 189 | 145

4 408 237 | 1475 | 1423 | 1320 | 1253 | 1231 | 1202 | 1187 | 1172 | 1158 | 1143 | 1135 | 1126 | 1089 | 914 | 723 | 546 | 406 | 302 | 229 | 170 | 125 96

80S .337 | 2097 | 2023 | 1877 | 1782 | 1751 | 1709 | 1688 | 1667 | 1646 | 1625 | 1615 | 1604 | 1520 | 1300 | 1027 | 776 | 577 | 430 | 325 | 241 | 178 | 136
| !

T T T | | [
5 408 .258 ‘ 1299 | 1253 | 1162 ' 1104 | 1084 | 1058 | 1045 | 1032 | 1019 | 1006 | 1000 | 993 | 941 | 805 | 636 | 480 | 357 | 266 | 201 | 149 | 110 | 84
80S 375 | 1887 | 1821 1689 | 1604 | 1576 | 1538 | 1519 | 1501 | 1482 | 1463 | 1453 | 1444 | 1368 | 1170 | 925 | 698 | 519 | 387 | 293 | 217 | 160 | 123

408 280 | 1183 | 1142 1059 | 1006 | 988 | 964 | 953 | 941 | 929 | 917 | 911 | 905 | 858 | 734 | 580 | 438 | 325 | 243 | 183 | 138 | 101 77
BUS‘ 432 | 1826 | 1762 1634 | 1552 | 1525 | 1488 | 1470 | 1452 | 1433 | 1415 | 1406 | 1397 | 1324 | 1132 | 895 | 676 | 502 | 374 | 283 | 210 | 155 | 119

8 408 322 | 1045 | 1009 936 | 889 | 873 | 852 | 841 | 831 | 821 810 | 805| 800 | 758 | 648 | 512 | 387 | 287 | 214 | 162 | 120 | 89 68
80S 500 | 1623 | 1566 1453 | 1380 | 1355 | 1323 | 1307 | 1290 | 1274 | 1258 | 1250 | 1242 | 1177 | 1006 | 795 | 601 | 446 | 333 | 252 | 187 | 138 | 106

405 365 | 951 917 851 | B0B | 794 | 775 | 765 | 758 | 746 | 737 | 732 | 727 | 689 | 589 | 466 | 352 | 261 | 195 | 147 | 109 | 81 62

i | 80S 500 | 1302 1 1257 1166 | 1107 | 1087 | 1061 | 1048 | 1035 | 1022 | 1009 | 1003 | 996 | 944 | 807 | 638 | 482 | 358 | 287 | 202 | 150 ‘ 11 | 85
|
12 405 375 | 824 | 795 737 | 700 | 688 | 671 | 663 | 655 | 646 | 638 | 634 | 630 | 597 | 511 | 404 | 305 | 226 | 169 | 128 95 ! 70 | 54
80S 500 11098 | 1060 983 | 933 | 917 | 895 | 884 | 873 | 862 | 851 | 845 | 840 | 796 | 681 | 538 | 406 | 302 | 225 | 170 [ 126 | 93 | 71
T T T 1 1 1 1 T
14 408 375 | 750 | 724 671 | 638 | 626 | 611 | 604 | 596 | 589 ‘ 581 | 578 | 574 | 544 | 465 | 366 | 278 ‘ 206 | 154 | 116 86 64 49
80S 500 | 1000 | 965 895 | 850 | 835 | 815 | 805 | 795 | 785 | 775 | 770 | 765 | 725 | 620 | 490 ‘ 370 | 275 | 205 | 155 | 115 85 65
T
1 408 375 656 | 633 587 | 558 | 548 | 535 | 528 | 522 | 515 509 | 505 | 502 | 476 | 407 | 322 | 243 | 180 | 135 | 102 ) 56 | 43

80S 500 | 875 | 844 783 | 744 | 731 | 713 | 704 | 696 | 687 | 678 | 674 | 669 | 634 | 543 | 429 | 324 | 241 | 179 | 136 | 101 74 57

18 408 375 | 583 | 563 522 | 496 | 487 | 475 | 470 | 464 | 458 | 452 | 449 | 446 | 423 | 362 | 266 | 216 | 160 | 120 | 90 67 | 50 @ 38
805 500 | 778 | 751 696 | 661 | 649 | 634 | 626 | 618 | 611 | 603 | 599 | 595 | 584 | 482 | 381 | 288 | 214 | 159 | 121 89 | 68 | 51

20 408 375 | 525| 507 470 | 446 | 438 | 428 | 423 | 417 | 412 | 407 | 404 | 402 | 381 | 326 | 257 | 194 | 144 | 108 | 81 60 | 45 @ 34
80S 500 | 700 | 676 627 | 505 | 585 | 571 | 564 | 557 | 550 | 543 | 539 | 536 | 508 | 434 | 343 | 259 | 193 | 144 | 109 81 60 | 46

2 408 375 | 438 422 392 | 372 | 365 | 357 | 352 | 348 | 343 | 339 | 337 | 335 | 37| 271 | 214 | 162 | 120 90 68 5 | 37| 28
805 900 | 583 | 563 522 | 496 | 487 | 475 | 470 | 464 | 458 | 452 | 449 | 446 | 423 | 362 | 286 216 | 160 | 120 | 90 | 67 50| 38

The Allowable Stress Values used are as shown in Appendix A" of ANS| B31.3-1993 for Allowable Working Pressures shown for each size reflect the minus 12'2% manufacturers wall
welded pipe to ASTM A-312 having a weld oint factor of .80. tolerance.

'i;!hensnass Values at all temperatures abcve 1000F apply only when the carbon is 0.04% See Page 98 for calculation details.
or higher

All dimensions are in inches.
(continued on next page)
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ALLOWABLE WORKING PRESSURES

ALLOY 400, ALLOY 200
Scheclule 10S, 40S

FOR SEAMLESS PIPE

|
MATERIAL ALLOY 400 ALLOY 200

—325 T —325

TEMPERATURE F. to 200 300 400 500 600 700 800 to
100 600
MAX. STRESS 18700 16400 15400 ‘ 14800 14800 14800 14800 14200 10000

NOM. SCH.
PIPE SIZE ND. ALLOWABLE WORKING PRESSURE PSIG
. 10S 3234 2836 2883 2559 2559 2559 2559 2455 1729
e 405 ‘ 4246 3724 3497 3381 3381 3381 3381 3225 | 221
‘ \

Y | 108 | 2587 2269 2130 \ 2047 2047 2047 ‘ 2047 1984 | 1383
2 405 3522 3089 2900 2787 2787 2787 2787 2674 ‘ 1883
1 108 2713 2379 2234 2147 2147 2147 2147 2060 1451
408 3310 2903 2726 2820 2820 2820 ‘ 2820 2513 1770
1 | 108 2148 1885 1770 1701 1701 1701 1701 1632 1149
" 408 2760 2420 2273 2184 2184 2184 2184 2096 1476
11 108 1877 1646 1546 1486 1486 1486 1486 1426 1004
: 405 2497 2190 2057 1977 1977 1977 1977 1896 1336
2 10S 1502 1317 1237 1189 1189 1189 1189 1140 803
408 2122 1861 1747 1679 1679 1679 1679 1611 1135
21 10S 1366 1198 1125 1081 1081 1081 1081 1037 730
% 408 2311 2026 1903 1829 1829 1829 1829 1755 1236
3 108 1122 964 924 888 888 888 688 852 600
408 2020 1771 1663 1598 1598 1598 1598 1534 1080
31 108 932 881 809 77 777 777 777 746 525
408 1849 1622 1623 1463 1463 1463 1463 1404 989
4 108 873 765 719 691 691 691 691 663 467
408 1724 1512 1419 1364 1364 1364 1364 1309 922
MAX. STRESS 16700 14700 13700 13200 13200 13200 13200 12700 8000
5 108 704 620 578 556 556 556 556 535 337
408 1355 1193 1112 1071 1071 1071 1071 1031 649
6 108 591 520 485 467 467 467 467 450 283
408 1235 1087 1013 976 976 976 976 939 592
8 108 501 441 411 396 396 396 396 381 240
408 1091 980 895 862 862 862 862 830 523
10 10S 449 395 368 355 355 355 355 341 215
408 992 873 814 784 784 784 784 755 475
12 10S 413 363 338 326 326 326 326 314 198
408 860 757 705 679 679 679 679 654 412
14 10S 392 345 322 310 310 310 310 298 188
405 783 669 642 619 619 619 619 595 375
16 108 343 302 282 2n 2n 271 27 261 165
408 885 603 562 541 541 541 541 521 323
13 10S 305 269 250 241 241 241 241 232 146
408 609 536 499 481 481 481 481 463 292
20 108 319 280 261 252 252 252 252 242 153
408 548 482 450 433 433 433 433 417 263
24 105 304 288 250 241 24 241 241 232 148
408 457 402 375 361 361 361 361 347 219

The Allowable Stress Values used are for annealed material as shown in Appendix A of “ANSI|
B31.3-1993 and are based on seamless pipe to ASTM B-165 for “"Monel 400" and ASTM B-161

for “Nickel 200"

Allowable Working Pressures shown for each size reflect the minus 122% manufacturers

wall tolerance.

See Page 98 for calculation details.
All dimensions are in inches.

(continued on next page)




ALUMINUM 3003-0 & H-112 ALLOWABLE WORKING

»
Schedules 405, 80S PRESSURES FOR B-241 SEAMLESS PIPE
WALL SCHEDULE 40S STANDARD WEIGHT ‘ SCHEDULE 80S EXTRA HEAVY
| ' [ \ {
TEMPERATURE | —452 ‘ | —452
F. to 150 200 250 300 350 ‘ 400 to 150 200 250 300 350 400
100 | 100 |
MAX. | | | |
STRESS. 3300 3300 | 3300 3100 2400 ‘ 1800 1400 3300 3300 3300 3100 ‘ 2400 1800 1400
| |
NOM.
glI;IEE ALLOWABLE WORKING PRESSURES PSIG ALLOWABLE WORKING PRESSURES PSIG
l
| T ‘ ‘
Ya 749 749 749 704 545 409 318 ‘ 1011 1011 1011 949 735 551 429
Ya 622 622 622 584 452 339 264 847 847 847 796 616 462 359
1 584 584 584 549 425 319 248 786 ‘ 786 786 738 | 572 429 333
1% 487 487 487 458 354 266 207 664 664 664 624 483 362 282
12 441 441 ‘ 441 414 321 | 240 187 603 | 603 603 571 | 442 332 258
1 ]
\ |
2 | 374 374 374 352 272 | 204 159 530 530 530 498 386 289 225
[ I !
2%z 408 408 408 383 297 222 173 554 | 554 554 521 403 302 235
[ ‘ [
3 356 356 356 335 259 194 151 495 495 495 465 360 ‘ 270 210
\
3 326 326 326 307 237 178 138 459 459 459 431 334 250 195
4 304 304 304 286 221 166 129 | 432 432 432 [ 406 315 236 183
5 268 268 268 252 195 146 114 389 389 389 366 283 212 165
6 244 244 244 229 176 133 104 377 377 377 354 274 205 160
8 216 216 216 203 157 118 9 335 335 335 314 243 183 142
10 196 196 196 184 143 107 83 269 269 269 252 195 147 114
[
12 170 170 170 160 124 93 72 226 226 226 213 165 124 96
14 155 155 155 145 113 84 66 206 | 206 206 194 150 113 88
i \ | | \
16 135 135 | 135 127 96 74 57 ‘ 180 ‘ 180 180 170 131 96 77
1
18 120 120 120 13 88 66 51 | 160 160 160 151 17 88 68
20 108 108 108 102 79 59 46 144 144 144 136 105 79 61
T
24 90 90 90 85 66 49 38 120 | 120 120 13 88 66 51
| |
The Allowable Stress Values used are as shown in Appendix A" of ANSI B-31. See Page 96 for calculation details.
Allowable Working Pressures shown fcr each size reflect the minus 1212% manufacturers All dimensions are in inches.

wall tolerance.

(continued on next page)
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ALLOWABLE WORKING PRESSURES ALUMINUM 6061-T6

|
FOR B-241 SEAMLESS PIPE Schedules 40S, 80S
WALL SCHEDULE 40S STANDARD WEIGHT SCHEDULE B0S E) TRA HEAVY
i T | T
—452 ‘ - —452
TEMPE? i T0 150 200 250 300 350 400 T0 150 200 250 300 350 400
' 100 [ 100
ST 12700 | 12700 | 12700 ‘ 12100 | 10600 | 7900 | 5600 || 12700 | 12700 | 12700 | 12100 10600 7900 | 5600
* |
NOM.
PIPE ALLOWABLE WORKING PRESSURES PSIG ALLOWABLE WORKING PRESSURES PSIG
SIZE
\
Y2 2884 2884 2884 2748 2407 1794 1272 ‘ 3889 3889 3889 ‘ 3706 3246 2419 1715
Y% 2392 ‘ 2392 2392 2279 1996 1488 1085 3260 3260 3260 3106 i 2028 1437
|
1 2248 2248 2248 2142 1876 1398 991 3025 | 3025 3025 2882 ‘ 2525 1882 1334
| | ‘
1 1874 1874 1874 1786 1564 1166 827 2567 2557 2557 2436 2134 1591 1128
1% 1696 |‘ 1696 1696 1616 | 1416 1055 748 ‘ 2339 2339 2339 ‘ 2229 1953 1455 1032
\
2 1441 1441 1441 1373 1203 896 635 2040 2040 2040 1944 1703 1269 900
2Va 1569 1569 1569 1495 1310 976 692 2134 2134 2134 2033 1781 1327 941
i
3 1372 1372 1372 1307 1145 853 605 1905 1905 1905 1815 1590 1185 840
3 1256 1256 1256 1196 1048 781 554 1767 1767 1767 1683 1475 1099 779
4 1171 117 1171 1115 977 728 516 1664 1664 1664 1586 1389 1035 734
5 1031 1031 1031 982 860 641 455 1498 1498 1498 1427 1250 932 661
6 939 939 939 | 895 784 584 414 1449 1449 1449 1381 1210 901 I 639
!
8 830 830 830 791 693 516 366 1288 1288 1288 1282 1075 801 568
10 755 755 755 719 630 469 333 1034 1034 1034 985 863 634 456
| ' ‘
12 654 654 654 623 546 407 288 872 872 872 830 727 542 384
14 595 595 595 567 497 370 263 794 794 794 756 663 494 350
16 ‘ 521 521 521 496 435 | 324 230 695 695 695 | 662 580 432 306
| |
18 463 463 463 441 386 288 204 617 617 617 588 515 384 272
20 47 | 47 417 397 348 259 184 556 556 556 529 464 346 245
| |
2 ‘ 347 | 347 ‘ 347 | 33 \ 290 216 | 153 | 463 ‘ 463 | 463 | a4 | 3| | 288 | 204
| | \ | \ H | \ | | | ‘
The Allowable Stress Values used are as shown in Appendix “A" of ANSI B31.3-1990. See Page 98 for calculation details.
Allowable Working Pressures shown for each size reflect the minus 12%2% manufacturers All dimensions are in inches

wall tolerance. .
(continued on next page)



manning i QUGHER vy I.IU-"EGIIUII ASTM vaiuwun VAl dlEdt ruuspgnuiuy o/
in 2.‘} (]

Symbol Min. Min. ; % Max. % Max. % M
PSIL | PSI | Min% i
\
CHEM|CA|L WP 304 75,000 |30,000 . 35 A-312 | 0.08 max. | 2.00 0.040
AND WP 304H E 75,000 |30,000 35 A-312 | 0.04-0.10 | 2.00 0.040

PHYS'CAL WP 304L | 70,000 | 25,000 35 A-312 | 0.035 max.| 2.00 0.040
PROPER'”ES WP 309 75,000 | 30,000 35 A312 | 0.15max. | 2.00 0.040

OF WP 310 75,000 | 30,000 35 A-312 | 0.15max. | 2.00 0.040

STAI N LEss, WP 316 75,000 | 30,000 35 A-312 | 0.08 max. | 2.00 0.040
N ICKE L’ WP 316H 75,000 | 30,000 35 A-312 | 0.04-0.10 | 2.00 0.040

NICKEL A|LL°Y WP 316L 70,000 | 25,000 35 A-312 | 0.035 max. 2.00 0.040

AND WP 317 75,000 | 30,000 35

A-312 | 0.08 max. | 2.00 0.040
ALUMINUI“ WP 321 75,000 | 30,000 35 A-312 | 0.08 max. | 2.00 0.040 0.60
ALLOY WP 321H 75,000 | 30,000 35 A-312 | 0.040.10 | 2.00 0.040 0.60
FITT' NGs WP 347 75,000 | 30,000 35 A-312 | 0.08 max. | 2.00 0.040
WP 34TH 75,000 | 30,000 35 A-312 | 0.04010 | 2.00 0.040
WP 348 75,000 | 30,000 35 A-312 | 0.08 max. | 2.00 0.040
WP 348H 75,000 | 30,000 35 A-312 | 0.040.10 | 2.00 0.040

WPN 200 55,000 | 15,000¢ 40 B-161 | 0.15max.| 0.35

WENLZOD | 50000 [12000¢] 40 | B61| 0.02max.| 035

WPNC4OD | 70000 | 280006] 35 | B165| 0.30max.| 200

WPNCI 600 | 80000 | 350004] 306 | B-167| 0.15max.| 10

wewic a0 | 75,00 | 30000 3 | 4| Gatimes 28 . |ozs0e0
3 8500 | 2,500 ® | B221| ... 0.03 | om
tiam | 11000 | 3000 @ | B221| ... 0.05

fias | 14000 ... @ | B2a1| ... 1015

e | 39,000 | 16,000 14 | B221| ... 04010 | ... 0.15
a2 | 35,000 | 14000 | ] 02007 | ... | o015
Heeet | 38,000 | 35,000 8 | B221| ... 0.15 .. | o1

The accompanying tables show pipe material

specifications in effect when 'his bulletin was
published. Since the specifica'ions may be re- WP 6063
vised subsequent to issuance of this bulletin, it (T4)® 19.000 | 10.000 14 B221l ..o ) 0.10 — 0.10
is advisable to check your matarial supplier for ' .

possible changes in the data.

(1) Yield point 5” 0.D. and under; yield point over 5" 0.D. is 12,000.
(2) Yield point 5” 0.D. and under; yield point over 5" 0.D. is 10,000.
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Silicon

Zing

I'él:mglg ml:hou}: ,ﬁ’x‘ Nigrel chrq’r:ium Molytz’g’enum Izin Alun;inum Gu‘!‘zler Magllzsium h;/:x' Other
WP 304 0030 | 075 | 800110 | 180200 | ........ Remainder | ... | .ooooooi| aeeiiins
WP304H | 0030 | 075 | 800110 [ 180200 | ........ Remainder | ........ | oo oo ||
WP304L | 0030 | 075 | 800130 [ 180200 | ........ TP A R I I | (O—
WP 309 0.030 | 0.75 12.0-150 | 220240 | ........ Remaifder: § wevoosna | svowmee | sivveme Juw [ s am
WP 310 0030 | 075 | 190220 | 240260 | ........ Remainder | ........ | cooooooi | ceeee o ||
WP 316 0030 | 075 | 110140 | 160480 | 2030 | Remainder | ..o.oooo | cooiin | aeier e [ | e
WP316H | 0030 | 075 | 110-140 | 160180 | 2030 | Remainder | ........ | ... .o [ ]
WP 316L 0.030 | 075 10.0-15.0 | 16.0-18.0 | 2.0-3.0 Remalnder || wam vpew | epcomsmn|] wimsmoam  Jass || s oo
WP 317 0030 | 075 | 110140 | 180200 | 3040 | Remainder | ... [ .| ... .| ...
WP 321 0030 | 075 | 900-13.0 | 170200 | ... T (PP —— (——— Titanium
WP321H | 0030 | 075 | 9.00130 | 17.0200 | ........ Remainder | ........ | cooooorr | coie . Titanium
WP 347 0030 | 075 | 900130 |17.0200 | ........ Remainder | ........ | ........ B0 ¢
Max.—1.0%
WP34TH | 0030 | 075 | 900430 | 17.0200 | ........ Remainder | ........ | cooooos| ol Wiy e
Max.—1.0%
WP 348 0030 | 075 | 900130 | 170200 | ........ ROIINGEE | » cecvnn | wmisensn| sms f’;,’i“m:s{g:‘,c
Ta max: 0.10%
WP34SH | 0030 | 075 | 9.00-13.0 | 17.0200 | ........ Remainder | ........ | oo | oo . ity
Ta max: 0.10%
WPN200 | 001 | 035 | 990min | ... | ... 040max | ... 025max | ... ..
WPNL201 | 001 | 035 | 990min | ... | ... 0d0max. | ... 025max. | ..o ||
WPNC 400 0.024 | 0.50 BRDTQD | wiie i | w0 scnisisnes 200 maks | s s Remainder [ cucoes v | s | smmgmansi
WPNCI 600 | 0015 | 05 720min. | 140470 | ........ 50T N [ LTV [ R
WPNIC 800 | 0015 | 1.0 30.035.0 | 19.0230 | ........ Remainder | 0.15.0.60 | 0.75max. | ... .. |...| .o
g 025 | oo [ | e 035max. | 9960 min. | 0.05 0.03max. |0.05| Eech:0.03
e 100 | | 100 | 99.00min. | 005020 | ... .. 0:10| Sachoos
AL 06 | oo e | 0.7max. | Remainder | 0.05:020 | ... .. 0.10| Eechi 005
el 040 | ... 005025 | ... 0.40max. | Remainder | 010max | 4049  [025| Eachi00S
N 040 | 005025 | ... ... 050max. | Remainder | 0.10max.| 3545  |025| Eachioos
Ll 04008 | ........ 0.04035 | ........ 0.7max. | Remainder | 015040 | 0812  |025| Eachi 005
A 02006 ........ DI0MEL | oo 035max. | Remainder | 0.10max. [ 0450 |00 Each: 008

(3) Yield point 5” 0.D. and under; yield point over 5” 0.D. is 25,000.
(4) Yield point 5” 0.D. and under; yield point over 5" 0.D. is 30,000.
(5) Elongation for 5" 0.D. and under; elongation over 5" 0.D. is 35.

(6) Consult basic metal producer for data.
(7) Silicon plus iron does not exceed 1%.
(8) Aluminum tempers.



(1) For alternate dimensions cn 3" sizes, see pages 16, 17, 22, 23 and 24,
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BUTT WELDING FITTINGS
CONVERSION TABLE INCH/MILLIMETER

—
e |
1
e

' b

— A -

90° REDUCING ELBOW
LONG RADIUS

90° ELBOW
SHORT RADIUS

|
D
u/ I} !

D

45° ELBOW
LONG RADIUS

180° RETURN
LONG RADIUS

CAP

—J—

w— N ' N fk
| G G |
= P
€% C— - c = c - i ; - Ho “ o Ho -
STRAIGHT REDUCING STUB END STUB END CONCENTRIC ECCENTRIC
TEE OUTLET TEE MSS SHORT LENGTH ANS| LONG LENGTH REDUCER REDUCER
Nominal Pipe
Pipe Outside A B D K E J F B
Size Diameter ' (2
in. mm in. mm | in. mm in, mm in. mm in. mm in mm in mm in mm
|
s 840 21| 1500| 38| 625| 16| — - 1.875 48 | 1.000| 25 |2.000| 51| 3.000| 76 | 1.375 35
(1) (1) (1)
% 1050 27| 1.125| 29| .438 | 11 - — 1.688 43 | 1.000| 25 |2.000| 51| 3.000| 76 | 1.6875 | 43
1 1.315| 33| 1.500| 38 875| 22| 1000| 25| 2.188 56 | 1.500| 38 | 2.000| 51 | 4.000|102 | 2.000 51
1Ya 1.660| 42| 1.875| 48| 1.000| 25| 1.250| 32 | 2.750 70 | 1.500| 38 |2.000| 51 | 4.000|102 | 2.500 64
112 1.900| 48| 2.250| 57| 1.125| 29| 1.500| 38 | 3.250 83 | 1.500| 38 |2.000| 51 | 4.000|102 | 2.875 73
2 2375| 60 3.000| 76| 1.375| 35| 2.000| 51 | 4.188 | 106 | 1.500| 38 | 2.500 | 64 | 6.000 | 152 | 3.625 92
2% 2875| 73| 3750| 95| 1.750| 44 | 25500 64 | 5188 | 132 | 1.500| 38 | 2.500 | 64 | 6.000 [ 152 | 4.125 | 105
3 3.500( 89| 4.500| 114 | 2.000| 51| 3.000| 76 | 6.250 | 159 | 2.000| 51 | 2.500 | 64 | 6.000|152 | 5.000 | 127
3% 4000|102 | 5250|133 | 2.250| 57 | 3.500 | 89 | 7.250 | 184 | 2.500| 64 3.000| 76 | 6.000|152 | 5500 | 140
[
4 4500|114 | 6.000| 152 | 2500 | 64 | 4.000|102 | 8250 | 210 | 2.500| 64 3.000| 76 | 6.000 | 152 | 6.1875 | 157
5 5.563 | 141 | 7.500| 190 | 3.125| 79| 5000|127 | 10.313 | 262 | 3.000| 76 |3.000| 76 | 8.000|203 | 7.3125 | 186
6 6.625| 168 | 9.000| 229 3.750| 95| 6.000 (152 | 12.313 | 313 | 3.500| 89 [3.500 | 89 | 8.000 | 203 | 8500 | 216
8 8.625 | 219 [ 12,000 | 305 | 5.000 | 127 | 8.000 | 203 | 16.313 | 414 | 4.000| 102 | 4.000 | 102 | 8.000 | 203 |10.625 | 270
10 10.750 | 273 | 15.000 | 381 | 6.250 | 159 | 10.000 | 254 | 20.375 | 518 | 5.000| 127 |5.000 | 127 [10.000 | 254 |12.750 | 324
12 12.750 | 324 | 18.000 | 457 | 7.500 | 190 | 12.000 | 305 | 24.375 | 619 | 6.000| 162 | 6.000 | 152 [10.000 | 254 [15.000 | 381
14 14.000 | 356 | 21.000 | 533 | 8.750 | 222 | 14.000 | 356 | 28.000 | 711 | 6.500| 165 | 6.000 | 152 12.000 | 305 |16.250 | 413
16 16.000 | 406 | 24.000 | 610 | 10.000 | 254 | 16.000 | 406 | 32.000 | 813 | 7.000 | 178 | 6.000 | 152 [12.000 [ 305 18.500 | 470
18 18.000 | 457 | 27.000 | 686 | 11.250 | 286 |18.000 | 457 | 36.000 | 914 | 8.000 | 208 | 6.000 | 152 [12.000 | 305 |21.000 | 533
20 20.000 | 508 | 30.000 | 762 | 12.500 | 318 | 20.000 | 508 | 42.000 | 1016 | 9.000 | 229 | 6.000 | 152 |12.000 | 305 [23.000 | 584
24 24.000 [ 610 | 36.000 | 914 | 15.000 | 381 | 24.000 | 610 | 48.000 | 1219 | 10.500 | 254 | 6.000 | 152 |12.000 | 305 |27.250 | 692

(2) Applies only to wall thickne:sses of Schedule 80S or lighter.
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BUTT WELDING FITTINGS
CONVERSION TABLE INCH/MILLIMETER

\
Nominal Pipe | : ‘| Nominal Pipe "
Size T [ am| i [mm| in | mm Size . | mm| i mm| i | mm
|

Yy x Y 1.125 29 —_ . _ — 6x 6 5.625 143 == —_ — —
Yux Vo 1.125 29 1.125| 29 1.500 38 6x 5 5.625 | 143 5.375 137 5.500 | 140
Bx 4 5625 | 143| 5.125 130| 5.500 | 140
1 x1 ‘ 1.500 38 - .- - 2 6x 3% 5625 | 143| 5000 127 5500 | 140
Tox % 1500 ( 38| 1.500| 38| 2.000 51 Bx 3 5625 | 143| 4.875 124| 5500 | 140
e & | 1600 [ 1-500 (RN 2000 N 6x 2% 5625 | 143| 4750 121| 5500 | 140
1% x 1% | 1.875 48 — - — - 8x 8 7.000 | 178 — = — -
1 x 1 1.875 48| 1.875| 48| 2.000 51 8x 6 7.000 | 178 6.625 168 6.000 | 152
1 x % ‘ 1.875 48 1.875| 48 2.000 51 8x 5 7.000 | 178 6.375| 162 6.000 | 152
1% x % 1.875 48| 1.875 48 | 2.000 51 8x 4 7.000 | 178 6.125| 156 6.000 | 152
8x 3% 7.000 | 178| 6.000|152| 6.000 | 152

1% x 1% 2.250 57 — - = =
14 x 1% ‘ 2250 | 57| 2.260| 57| 2500 | 64 TS B0 g — I - o
i 5250 B .o I oo ! 10x 8 8.500 | 216| 8.000(203| 7.000 | 178
T e B o os0 B - so0 6 10x 6 8500 | 216| 7.625(194| 7.000 | 178
12 x % 2.250 57 | 2.250| 57 2.500 64 =8 8.500 IR 7-SOOREEE 7000 [N
10x 4 8.500 | 216| 7.188|184 | 7.000 | 178
2: g 2.500 64 — — — - 12 x12 10.000 | 254 e L — =
2 x1% 2 500 84 | 2375 80 | 3.000 76 12 x10 10.000 | 254 9.500 | 241 8.000 | 203
2 x1t 2500 84 | 2.250 57 | 3.000 76 12x 8 10.000 | 254 9.000| 229 8.000 | 203
2 x1 2.500 64 | 2.000 51 3.000 76 12x 6 10.000 | 254 8.625| 219 8.000 | 203
2 X % 2.500 64 | 1.750 | 44| 3.000 76 12x 5 10.000 | 254 850C|216 | 8000 | 203
—_ 5600 15 _ = _ = 14 x 14 11.000 | 279 = - == =
ot x 2 e ™ M gu 14 x 12 11.000 | 279| 10.625 [ 270 | 13.000 | 330
- b - P e e 14 x 10 11.000 | 279 10.128| 257 | 13.000 | 330
o x 1% s N o B oo a8 14x 8 11.000 | 279| 9.75C|248 | 13.000 | 330
14x 6 11.000 | 279| 9.37%|238 | 13.000 | 330

2% x 1 3.000 76 | 2.250 | 57 | 3.500 89
16 x 16 12.000 | 305 = - — —
3 x3 3.375 86 - — - - 16 x 14 12.000 | 305 | 12.00C | 306 | 14.000 | 356
3 x2% 3.375 86 | 3.250 | 83 | 3500 89 18 x12 12.000 | 305 | 11.62¢|295 | 14.000 | 356
3 x2 3.375 86 | 3.000 76| 3.500 89 16 x 10 12.000 | 305 | 11.125|283 | 14.000 | 356
3 x1k 3.375 86 | 2.875| 73| 3.500 89 16x 8 12.000 | 305 | 10.75C | 273 | 14.000 | 356
3 x1% 3.375 86 | 2750 | 70| 3.500 89 16x 6 12.000 | 305 10.37¢|264 | 14.000 | 356
a% x 3% 3750 05 = = _ o 18 x 18 13.500 | 343 - - - -
avx 3 2750 o5 | 3625 | @2 4000 | 102 18 x 16 13.500 | 343| 13.00C | 330 | 15.000 | 381
3% x 2% 3750 o5 | 3500 | 8al| 4000 | 102 18 x 14 13.500 | 343| 13.00C | 330 | 15.000 | 381
- 3750 o5 | 3250 | 8al| 4000 | 102 18x12 13.500 | 343 | 12.62¢ |321 | 15.000 | 381
% x 1% 3.750 o5 | 3125 | 70| 4000 | 102 18 x10 13.500 | 343 | 12.12¢ |308 | 15.000 | 381
18x 8 13.500 | 343 | 11.75( [298 | 15.000 | 381
4 x4 4125 | 105 — | — - e 20 x 20 15000 | 881| — | — = =5
4 xdh 4125 | 105 | 4.000 (102 | 4.000 | 102 20 x 18 15.000 | 381 | 14500 |368 | 20.000 | 508
4 %3 4126 | 105 3875| 98| 4.000 | 102 20 x 16 15.000 | 381 | 14.000 356 20.000 | 508
e 4125 | 105 | 3750 | 95| 4.000 | 102 20 x 14 15,000 | 381 | 14.000 |356 20.000 | 508
A K 4125 | 105 | 3.500 | 89| 4.000 | 102 20 x 12 15.000 | 381 | 13.62¢ [346 | 20.000 | 508
4 x1% 4125 | 105 | 3.375 | 86 | 4.000 | 102 20 x 10 15000 | 381 | 13.12¢|333 | 20.000 | 508
20x 8 15.000 | 381| 12.750 324 | 20.000 | 508

5 x5 4875 | 124 - - — -
5 x4 4875 | 124 | 4625 [117 | 5000 | 127 ahed 17000 R  — | - =
6 a9 2575 | 124 | 4500 | 114 | s000 | 127 24 x 20 17.000 | 432 | 17.000|432 | 20.000 | 508
e ae7s |[RCON is7s (BN 5000 |BER 24 x18 17.000 | 432 | 16.500|419 | 20,000 | 508
B as75 |424| 4250 08| 5000 | 127 24 x 16 17.000 | 432 | 16.000|406 | 20.000 | 508
& o ss7s O 4155 [Bost| cooo [Biog 24 x14 17.000 | 482 | 16.000|406 | 20.000 | 508
24 x12 17.000 | 432 | 15.621|397 | 20,000 | 508
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FLANGES
((ONVERSION TABLE INCH / MILLIMETER

WELDING NECK Li\P JOINT SLIP-ON THREADED BLIND SOCKET WELD
150 LB. FLANGES
. Y@
i Outside . No. and
Nl}l}ll::al iFamatt a@ ; : Bolt Circle Size of
Size Welding Neck (1) | Slip-On, Threaded Lap Joint Hole
in. Inm in. mm in. mm in. mm in. mm in mm No. in mm
A 3.50 118.9 0.44 1.1 1.88 47.6 0.62 159 0.62 15.9 2.38 60.3 4- 5 15.9
¥ 3.88 8.4 0.50 12.7 2.06 52.4 0.62 15.9 0.62 15.9 275 69.9 4- 5 15.9
1 425 108.0 0.56 14.3 2.19 55.6 0.69 17.5 0.69 17.5 3.12 79.4 4- 5 15.9
1% 4.62 147.5 0.62 15.9 2.25 57.2 0.81 20.6 0.81 20.6 3.50 88.9 4- % 15.9
1% 5.00 1:7.0 0.69 17 2.44 61.9 0.88 22.2 0.88 22.2 3.88 98.4 4- 8 15.9
2 6.00 1:2.4 0.75 19.1 2.50 63.5 1.00 25.4 1.00 25.4 475 | 1207 4- 3 19.1
21 7.00 177.8 0.88 22.2 2.75 69.9 1.12 28.6 112 28.6 550 | 1397 4- 3, 19.1
3 7.50 1¢0.5 0.94 23.8 2.75 69.9 1.19 30.2 1.19 30.2 6.00 | 152.4 4.3, 19.1
3% 8.50 2'59 0.94 23.8 2.81 71.4 1.25 31.8 1.25 31.8 7.00 177.8 8- 3 19.1
4 9.00 2:8.6 0.94 238 3.00 76.2 1.31 33.3 1.31 333 | 750 | 1905 8- 3 19.1
5 10.00 2:4.0 0.94 2318 3.50 88.9 1.44 36.5 1.44 36.5 850 | 2159 8- % 22.2
6 11.00 2:9.4 1.00 25.4 3.50 88.9 1.56 39.7 1.56 39.7 9.50 | 241.3 8- % 232
8 13.50 3:2.9 1.12 28.6 4.00 101.6 175 44.5 1.75 44.5 1175 | 2985 8 7% 271
10 16.00 4016.4 1.19 30.2 4.00 101.6 1.94 492 | 1.94 49.2 1425 | 3620 | 121 25.4
12 19.00 482.6 1.25 31.8 4.50 114.3 219 556 | 219 556 | 17.00 | 431.8 12-1 25.4
14 21.00 SHad 1.38 34.9 5.00 127.0 2.25 572 | 302 79.4 1875 | 476.3 12-1% 28.6
16 23.50 566.9 1.44 36.5 5.00 127.0 2.50 63.5 3.44 87.3 | 21.25 | 5398 16-1Y 28.6
18 25.00 6:5.0 1.56 39.7 5.50 139.7 2,69 68.3 3.81 96.8 | 2275 | 577.9 | 16-1Y, 31.8
20 27.50 668.5 1.69 42.9 5.69 144.5 2.88 73.0 4.06 103.2 | 2500 | 6350 | 20-1 31.8
24 32.00 812.8 1.88 47.6 6.00 152.4 3.25 82.6 4,38 1 29.50 | 7493 | 2013 | 34.9
300 LB. FLANGES
, ; Y@ No. and
N‘;,"i‘plgm IJ[il;Irtns;g:r 0@ Bolt Circle Size of
Size Welding Neck (1) | Slip-On, Threaded Lap Joint Hole
in. rm in mm in. mm in. mm in. mm in. mm No. in mm
Yo 375 (5.3 0.56 14.3 2.06 52.4 0.88 22.2 0.88 22:2 2.62 66.7 4- 5 15,9
Y 4.62 17.5 0.62 15.9 2.25 57.2 1.00 25.4 1.00 25.4 3.25 82.6 4- Y, 19.1
1 4.88 1:3.8 0.69 17.5 2.44 61.9 1.06 27.0 1.06 27.0 3.50 88.9 4- 3 19.1
1% | 525 1234 0.75 19.1 2.56 65.1 1.06 27.0 1.06 27.0 3.88 98.4 4y 19.1
1% 6.12 1156 0.81 20.6 2.69 68.3 1.19 30.2 1.19 30.2 450 | 114.3 4- Yy 22.2
2 6.50 1¢5.1 0.88 22.2 2.75 69.9 1.31 33.3 1.31 33.4 500 | 127.0 8- Y 19.1
2% 7.50 150.5 1.00 25.4 3.00 76.2 1.50 38.1 1.50 38.1 5.88 149.2 8- 7 22.2
3 8.25 209.6 1.12 28.6 3.12 79.4 1.69 42.9 1.69 42.9 6.62 168.3 8- % 22.2
3 9.00 2:8.6 .19 30.2 3.19 81.0 1.75 44.5 175 44.5 7.25 184.2 8- 7 22.2
4 10.00 2:4.0 1.25 31.8 3.38 85.7 1.88 47.6 1.88 47.6 7.88 | 200.0 8 7 22.2
5 11.00 279.4 1.38 34.9 3.88 98.4 2.00 50.8 2.00 50.8 9.25 | 2350 8 7 22.2
6 12.50 317.5 1.44 36.5 3.88 98.4 2.06 52.4 2.06 524 | 10,62 | 269.9 | 12- 7% 283
8 15.00 361.0 1.62 413 | 438 111 2.44 61.9 2,44 619 | 13.00 | 330.2 12-1 25.4
10 17.50 4445 1.88 47.6 4.62 117.5 2.62 66.7 375 95.3 1525 | 387.4 | 161 28.6
12 20.50 5207 2.00 50.8 5.12 130.2 2.88 73.0 4.00 101.6 1775 | 4509 | 1611 31.8
14 23.00 584.2 2.12 54.0 5.62 142.9 3.00 76.2 4.38 11714 20.25 | 5144 | 2011 31.8
16 25.50 647.7 2.25 572 575 146.1 3.25 82.6 475 1207 | 2250 | 571.5 | 20-1% 34,9
18 28.00 711.2 2.38 60.3 6.25 158.8 3.50 88.9 5.12 130.2 | 2475 | 6287 | 24-1% 34.9
20 30.50 774.7 2.50 63.5 6.38 161.9 3.75 95.3 5.50 1397 | 27.00 | 685.8 | 24-13% | 34.9
24 36.00 914.4 2.75 69.9 6.62 168.3 419 106.4 6.00 1524 | 32.00 | 812.8 | 24-1% | 41.3

NOTES: (1) Always specify bore when urdering. See Page 117.

(2) Includes 1/16" raised face in 150 Ib. and 300 Ib, standards.
Does NOT include 1/4" rait.ed face in 400 Ib. and heavier standards.
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FLANGES

CONVERSION TABLE INCH /MILLIMETER

WELDING NECK LAP JOINT SLIP-ON THREADED BLIND SOCKET WELD
400 LB. FLANGES
id Y(2) No. and
Nominal D%gmtgr 22 Bolt Circle Size of
';'ig: Welding Neck () | Slip-On, Threaded Lap Joint Hole
in. mm in. mm in. mm in. mm in. mm in. mm No. in. mm
A 3.75 95.3 0.56 14.3 2.06 52.4 0.88 22.2 0.88 22.2 2.62 66.7 4. 54 15.9
Y 4,62 117.5 0.62 15.9 2.25 57.2 1.00 25.4 1.00 25.4 3.25 82.6 4- 3, 19.1
1 4.88 123.8 0.69 17.5 2.44 61.9 1.06 27.0 1.06 27.0 3.50 88.9 4- %, 19.1
1% 5.25 133.4 0.81 20.6 2.62 66.7 1.12 28.6 1.12 28.6 3.88 98.4 4- 3, 19.1
1% 6.12 155.6 0.88 22.2 275 69.9 1.25 31.8 1.25 31.8 4.50 114.3 4- 7 22.2
2 6.50 165.1 1.00 25.4 2.88 73.0 1.44 36.5 1.44 36.5 5.00 127.0 8- 3 19.1
2, 7.50 190.5 1.12 28.6 3.12 79.4 1.62 413 1.62 413 5.88 149.2 8 U 979
3 8.25 209.6 1.25 31.8 325 82.6 1.81 46.0 1.81 46.0 6.62 168.3 8- 7 22.2
31 9.00 228.6 1.38 34.9 3.38 85.7 1.94 49.2 1.94 49.2 7.25 184.2 8-1 25.4
4 10.00 254.0 1.38 34.9 3.50 88.9 2.00 50.8 2.00 50.8 7.88 200.0 8-1 25.4
5 11.00 279.4 1.50 38.1 4.00 101.6 2.12 54.0 2,12 54,0 9.25 | 2350 8-1 25.4
6 12.50 317.5 1.62 413 4.06 103.2 2.25 57.2 2.25 57.2 10.62 269.9 12-1 25.4
8 15.00 381.0 1.88 47.6 4.62 117.5 2.69 68.3 2.69 68.3 13.00 | 330.2 | 12-1Y 28.5
10 17.50 4445 212 54.0 4.88 123.8 2.88 73.0 4.00 101.6 15.25 | 387.4 16-11, 31.8
12 20.50 520.7 2.25 57.2 5.38 136.5 3.12 79.4 4.25 1080 | 17.75 | 450.9 16-13 | 34.9
14 23.00 584.2 2.38 60.3 5.88 149.2 3.31 84.1 4.62 1175 | 2025 | 5144 | 20-13% 34.9
16 25.50 647.7 2.50 63.5 6.00 152:4 3.69 937 5.00 127.0 22.50 571.5 20-1% 38.1
18 28.00 711.2 2.62 66.7 6.50 165.1 3.88 860.4 | 5.38 1365 | 2475 | 628.7 | 24-1% | 38.1
20 30.50 7747 275 69.9 6.62 168.3 4.00 101.6 575 1461 27.00 | 685.8 | 24-1% | 41.3
24 36.00 914.4 3.00 76.2 6.88 174.6 4.50 114.3 6.25 158.8 | 32.00 | 8128 24-17 47.6
600 LB. FLANGES
Nominal Outside e : o an
'i,"i';ga Diameter a2) Bolt Circle Size of
Size Welding Neck (1) | Slip-On, Threaded Lap Joint Hole

in. mm in. mm in. mm in. mm in. mm in. mm No. in mm
Y 3.75 95.3 0.56 14.3 2.06 524 0.88 22.2 0.88 22.2 2.62 66.7 4- 8 15.9
3 4.62 117.5 0.62 15.9 2.25 57.2 1.00 25.4 1.00 25.4 3.25 82.6 4. 3 19.1
1 4.88 123.8 0.69 17.5 2.44 61.9 1.06 27.0 1.06 27.0 3,50 88.9 4- 3, 19.1
1Y% 5.25 133.4 0.81 20.6 2.62 66.7 1.12 28.6 1.12 28.6 3.8¢ 98.4 4- 3 19.1
1Y% 6.12 155.6 0.88 22.2 275 69.9 1.25 21.8 1.25 31.8 4.50 114.3 4- 7 22.2
2 6.50 165.1 1.00 25.4 2.88 73.0 1.44 36.5 1.44 36.5 5.00 127.0 8- 3 19.1
2% 7.50 190.5 1.12 28.6 3.12 79.4 1.62 41.3 1.62 41.3 5.88 149.2 8 7% 22.2
3 8.25 209.6 1.25 31.8 3.25 82.6 1.81 46.0 1.81 46.0 6.62 168.3 8- 7 22.2
31 9.00 228.6 1.38 34.9 3.38 85.7 1.94 49.2 1.94 49.2 7.25 184.2 8-1 25.4
4 10.75 273.1 1.50 38.1 4.00 101.6 212 54.0 2.12 54.0 8.5C 2159 8-1 25.4
5 13.00 330.2 175 44,5 4,50 114.3 2.38 60.3 2.38 60.3 10.5C 266.7 81 28.6
6 14.00 355.6 1.88 47.6 4.62 117.5 2.62 66.7 2.62 66.7 11.5¢ 202.1 12-17 28.6
8 16.50 419.1 2.19 55.6 5.25 113.4 3.00 76.2 3.00 76.2 1375 | 349.3 12-1% 31.8
10 20.00 508.0 2.50 63.5 6.00 152.4 3.38 85.9 4.38 111 17.00 | 431.8 16-1% 34.9
12 22.00 558.8 2,62 66.7 6.12 155.6 3.62 92.1 4.62 117.5 | 19.25 | 489.0 | 20-1% 34.9
14 23.75 603.3 2.75 69.9 6.50 165.1 3.69 93.7 5.00 127.0 | 2075 | 527.1 20-11% 38.1
16 27.00 685.8 3.00 76.2 7.00 177.8 4.19 106.4 5.50 1397 | 2375 | 603.3 | 20-1% | 41.3
18 29.25 743.0 3.25 82.6 7.25 184.2 4.62 117.5 6,00 1524 | 2575 | 654.1 20-1% | 445
20 32.00 812.8 3.50 88.9 7.50 190.5 5.00 127.0 6.50 165.1 28.50 | 723.9 | 24-13, | 445
24 37.00 939.8 4,00 101.6 8.00 203.2 5.50 139.7 7.25 1842 | 3300 | 8382 | 242 50.8

NOTES: (1) Always specify bore when ordering. See page 117.

(2) Includes 1/16" raised face in 150 Ib. and 300 Ib. standards.
Does NOT include 1/4" raised face in 400 |b. and heavier standards.

(continued on next page)
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CONVERSION TABLE INCH /MILLIMETER

THREADED BLIND SOCKET WELD
900 LB. FLANGES
Adival Dl]_utsitie e L Bolt Circle P;?Z.eag;l
i iameter = : :
g:lz’: Welding Neck (1) | Slip-On Threaded Lap Joint Hole
in. [ mm in. mm in. mm in. [ mm in. mm in mm No. in. mm
Va 4.75 120.7 0.88 22.2 2.38 60.3 1.25 31.8 1.25 31.8 25 82 -7
Y 5.12 130.2 1.00 25.4 2.75 69.9 1.38 34.9 1.38 34.9 35 e P i:: 5322
1] 5.88 149.2 1.12 28.6 2.88 73.0 1.62 41.3 1.62 41.3 4.00 101.6 4-1 25.4
}‘/4 6.25 158.8 1.12 28.6 2.88 73.0 1.62 41,3 1.62 41.3 4.38 T30 4-1 25.4
2/: :ggif ;T;g ::g g;t: i;g 82.6 1. 75 44.5 1.75 44.5 4.88 123.8 4-1 28.6
d : . g ‘ 101.6 2.25 57.2 225 ST 6.50 165.1 -1 g
2% 9.62 244.5 1.62 413 412 104.8 2.50 63.5 2.50 63.5 7.50 1905 o1 Ve §§:
gv 9.50 241.3 1.50 381 4.00 101.6 2.12 54.0 212 54.0 7.50 190.5 8-1 25.4
, ki il - = 2 2 S "y o i o i ) =g
4 11.50 | 292.1 1.75 44.5 4.50 114.3 2.75 69.9 2.75 69.9 9.25 235.0 8114 31.8
5 13.75 349.3 2.00 50.6 5.00 127.0 3.12 79.4 3.12 79.4 11.00 279.4 3 8-13 34.9
6 15.00 381.0 2.19 55.6 5.50 139.7 3.36 85.8 3.38 85.7 12,50 217.5 12.1 'f 31.8
8 18.50 469.9 2.50 63.5 6.38 161.9 4.00 101.6 4.50 114.3 15.50 393.7 121V, 38.1
10 21.50 546.1 2.75 69.9 7.25 184.2 4.25 108.0 5.00 127.0 18.50 469.9 16-1V, 38.1
12 24.00 509.6 3.12 79.4 7.88 200.0 4.62 117.5 5.62 142.9 21.00 533.4 20-117 38.1
14 25.25 541.4 3.38 85.8 8.38 212.7 5.12 130.2 6.12 155.6 22.00 558.8 20-1% 413
16 27.75 7049 3.50 88.9 8.50 215.9 5.25 133.4 6.50 165.1 24.25 616.0 20-15:;: 4415
18 31.00 787 .4 4.00 101.6 9.00 228.6 6.00 152.4 7.50 190.5 27.00 685.8 20-2 50.8
20 33.75 857.3 4.25 108.0 9.75 247.7 6.25 158.8 8.25 209.6 29.50 749.3 20-2V4 54.0
24 41.00 104].4 5.50 139.7 11.50 292.1 8.00 203.2 10.50 266.7 35.50 901.7 20-2%, 66.7
1500 LB. FLANGES
Nominal Outsid» @ Y . No. and
Pipe Diametor Q - - - Bolt Circle Size of
Sire ; Welding Neck (1) | Slip-On Threaded Lap Joint Hale
in. [ mm in. mm in. mm in. mm in. mm in mm No. in. mm
s 4.75 120.7 0.88 22.2 2.38 60.3 1.25 31.8 1.25 3.8 3.25 82.6 4 7 o
Yy 5.12 130.2 1.00 47.6 2.75 69.9 1.38 34.9 1.38 34.9 3.50 88.9 4. Ty 22.2
1 5.88 149.2 1.2 28.6 2.88 73.0 1.62 4.3 1.62 4.3 4.00 101.6 41 25.4
1% 6.25 158.8 1.12 28.6 2.88 73.0 1.62 413 1.62 41.3 4.38 1M 4.1 25.4
1V, 7.00 177.8 1.25 31.8 3.25 82.6 1.75 44.5 1.75 44.5 4.88 123.8 41 28.6
2 8.50 215.9 1.50 38.1 4.00 101.6 2.25 57.2 2.25 57.2 6.50 165.1 8-1 25.4
2Y, 9.62 244.5 1.62 403 412 104.8 2.50 435 2.50 63.5 7.50 190.5 8-1% 28.6
1, 10.50 266.7 1.88 47.6 4.62 17.5 2.88 73.0 2.88 73.0 8.00 203.2 8-1 31.8
A e ) 2 o i Sz Z s = bk e i) 2k il
4 12.25 3.2 2.12 54.0 4.88 123.8 3.56 90.5 3.56 90.5 9.50 241.3 8-1% 34.9
5 14.75 3747 2.88 73.0 6.12 155.6 412 104.8 412 104.8 11.50 292.1 8-1% 41.3
6 15.50 393.7 3.25 82.6 6.75 171.5 4.69 119.1 4,69 119.1 12,50 317.5 12-17, 38.1
8 19.00 482.6 3.62 92.1 8.38 217 5.62 142.9 5.62 142.9 15.50 393.7 12-13 44.5
10 23.00 584.2 4.25 108.0 10.00 254.0 6.25 158.8 7.00 117.8 19.00 482.6 12-2 50.8
12 26.50 731 4.88 123.8 .12 282.6 7.12 181.0 8.62 219.1 22.50 571.5 1625 | 54.0
14 29.50 749.3 5.25 133.4 11.75 298.5 = = 9.50 241.3 25.00 635.0 16-2%, 60.3
16 32.50 825.5 5.75 146.1 12.25 alng — - 10.25 260.4 27.75 704.9 16-2% 66.7
18 36.00 914.4 6.38 161.9 12.88 327.0 — = 10.88 276.2 30.50 7747 1627, 73.0
20 38.75 ?84.3 7.00 177.8 14.00 355.6 —— — 11.50 292.1 32.75 831.9 16-3Y 79.4
24 46.00 1168.4 8.00 203.2 16.00 406.4 = = 13.00 330.2 39.00 990.6 16-3%, 92.1
2500 LB. FLANGES
i i Y@ ) No. and
Nominal DQ“““:* Y . : ‘ Bolt Circle Size of
ggpe lameter Welding Neck (1) |Slip-On Threaded Lap Joint Hole
ize = - > : = :
in. mm in, mm in. mm in. mm in, mm in. mm No. in. mm
A 5.25 33.4 119 30.2 2.88 73.0 1.56 39.7 1.56 39.7 3.50 88.9 4 7 22.2
A 5.50 39.7 1.25 31.8 3.12 79.4 1.69 429 1.69 429 3.75 95.3 4 Ty 22,0
B 1 825 | 58.8 1.38 34.9 3.50 88.9 1.88 47.6 1.88 47.6 4.25 108.0 41 25.4
1% 7.25 84.2 1.50 38.1 3.75 95.2 2.06 52.4 2.06 52.4 512 130.2 A 28.6
11 8.00 103.2 1.75 44.5 4.38 111 2.38 60.3 2.38 60.3 5.75 146.1 4-11/, 31.8
2 9.25 135.0 2.00 50.8 5.00 127.0 2.75 69.9 2.75 69.9 8.75 171.5 8-1Vy 28.6
21, 10.50 166.7 2.25 57.2 5.62 142.9 312 79.4 3.12 80.4 7.75 196.9 8- Vi 31.8
3 12.00 .104.8 2.62 66.7 6.62 168.3 3.62 92.1 3.62 92.1 9.00 228.6 8-1% 349
4 14.00 155.6 3.00 76.2 7.50 190.5 4.25 108.0 4.25 108.0 10.75 273.1 8-1% 41.3
5 16.50 w1941 3.62 92.1 9.00 228.6 5.12 130.2 5.12 130.2 12.75 323.9 8-17%4 47.6
6 19.00 182.6 4.25 108.0 10.75 273.1 6.00 152.4 6.00 152.4 14.50 368.3 8-2 54.0
8 21.75 i52.5 5.00 127.0 12.50 317.5 7.00 177.8 7.00 177.8 17.25 438.2 12-2Vp 54.0
0 26.50 1731 6.50 165.1 16.50 £19.1 9.00 228.6 9.00 228.6 21.25 539.8 1225, 66.7
12 30.00 1'62.0 7.25 184.2 18.25 463.6 10.00 254.0 10.00 254.0 24.38 519.1 1227y 73.0

NOTES: (1) Always specify bore when ordering. See page 117.

(2) Includes 1/16" raised fae in 150 Ib. and 300 Ib. standards.
Does NOT include 1/4" aised face in 400 Ib. and heavier standards.
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WELDING NECK FLANGE BORES
CONVERSION TABLE INCH /MILLIMETER

- ) WELDING NECK FLANGE BORES
-l
Size Schedule 108 Schedule 20 Schedule 30 and Standard Wt Sshedule 40 Schedule 60
in. mm in, mm in. mm in, mm in, mm in mm in. mm
% 0.840 21.34 674 | 17.12 - — - - 622 16.80 612 15.80 — -
% 1.050 26.67 884 | 2245 - — — — 824 20.93 814 20.93 — -

1 1.315 33.40 1.097 | 27.86 — — - - 1.049 26.65 1.049 26.65

1% 1.660 42.16 1.442 | 36.63 - - — — 1.380 35.05 1.380 35.05 — -

1% 1.900 48.26 1.682 | 42.72 - - — - 1610 40.89 16 0 40.89 — -

2 2.375 60.33 2.157 | 54.79 - — — — | 2067 52.50 2.067 52.50 — -

T

21 2.875 73.03 2.635 | 66.93 - - - — 2.469 62.71 2.469 62.71 - -

3 3.500 88.90 3.260 | 82.80 - - — - 3.068 77.93 3.068 77.93 — -

3% 4.000 101.60 3.760 | 95.50 — - — - 3.548 90.12 3.5:8 90.12 — -

4 4.500 114.30 4.260 | 108.20 — - - - 4.026 | 102.26 4026 | 102.26 - -

5 5.563 141.30 5.295 | 134.49 — - — — 5047 | 128.19 5.047 | 128.19 - -

6 6.625 168.28 6.357 | 161.47 - - - - 6.065 | 154.05 6.065 | 154.05 — -

8 8.625 219.08 8.329 | 211.56 8.125 | 206.38 8.071 | 205.00 7.981 | 202.72 7.981 | 202.72 7.813 | 198.45
10 10.750 273.05 | 10.420 | 264.67 | 10.250 | 206.35 | 10.136 | 257.45 | 10.020 | 254.51 | 10.0::0 | 254.51 9.750 | 247.65
12 12.750 323.85 | 12.390 | 314.71 | 12.250 | 311.15 | 12.090 | 307.09 | 12.000 | 304.80 | 11.948 | 303.23 | 11.626 | 295.30
14 14.000 355.60 | 13.624 | 346.05 | 13.376 | 339.75 | 13.250 | 336.55 | 13.250 | 336.55 | 13.1’4 | 333.35 | 12.812 | 32543
16 16.000 406.40 | 15.624 | 396.85 | 15.376 | 890.55 | 15.250 | 387.35 | 15.250 | 387.35 | 15.000 | 381.00 | 14.688 | 373.08
18 18.000 457.20 | 17.624 | 447.65 | 17.376 | 441.35 | 17.124 | 434.95 | 17.250 | 438.15 | 16876 | 42865 | 16500 | 419.10

==
20 20.000 508.00 | 19.564 | 496.93 | 19.250 | 488.95 | 19.000 | 482.60 | 19.250 | 488.95 | 18.8°2 | 477.83 | 18.376 | 466.75
24 24.000 609.60 | 23.500 | 596.90 | 23.250 | 590.55 | 22.876 | 581.05 | 23.250 | 590.55 | 22.614 | 574.65 | 22.062 | 560.38
Nomiial Outsid WELDING NECK FLANGE BORES

omina utside

i Schedule 408 Double X
o Olametor and Extra Strong | Schedule 80 | Schedule] 00 Schedule 120 | Schedule 140 |  Schedule 160 Strong

in. mm in. mm in. mm in. mm in. mm in. mm in. mm | in mm
A 0.840 | 21.34 546 | 13.87 546 | 13.87 — - — - - — 464 | 11.79 252 6.40
% 1.050 | 26.67 742 | 18.85 742 | 18.85 - - - - - - 612 | 15.55 434 | 11.02

1 1.315 | 33.40 957 | 24.31 957 | 24.31 - - - — - - 815 | 20.70 599 | 15.22

1 1.660 | 42.16 | 1.278 | 3246 | 1.278 | 32.46 — - - - - - 1.160 | 29.46 896 | 22.76

1% 1.900 | 48.26| 1.500 | 38.10 | 1.500 | 38.10 - - — - - — 1.338 | 33.96 | 1.100 | 27.94

2 2375 | 60.33| 1.939 | 49.25 | 1.939 | 49.25 - - - - — - 1.687 | 4285 | 1503 | 38.18

T |

2% 2.875 | 73.03| 2.323 | 59.00 | 2.323 | 59.00 - - — - — — | 2125 5398 | 1.771 | 44.98

3 3.500 | 88.90| 2.900 | 73.66 | 2.900 | 73.66 - — - - — - 2.624 | 66.65 | 2.300 | 58.42

3% 4.000 | 101.60 | 3.364 | 85.45 | 3.364 | 85.45 - - — — - - - - 2.728 | 69.29

4 4.500 | 114.30 | 3.826 | 97.18 | 3.826 | 97.18 — — 3.624 | 92.05 - — 3.438 | 87.33| 3.152 | 80.06

5 5.563 | 141.30 | 4.813 |122.25 | 4.813 |122.25 - - 4.563 [115.90 — - 4.313 [ 109.55 | 4.063 |103.20

6 6.625 | 168.28 | 5761 |146.33 | 5.761 | 146.33 - - 5501 [139.73 — - 5187 [ 131.75 | 4.897 |124.38

8 8.625 |219.08 | 7.625 |193.68 | 7.625 | 193.68 | 7.437 |188.90 | 7.187 [182.55 | 7.001 |177.83 | 6.813 | 173.05 | 6.875 | 174.63
10 10.750 [273.05 | 9.750 |247.65 | 9.562 |242.88 | 9.312 |236.53 | 9.062 |230.18 | 8.750 [222.25 | 8.500 | 215.90 | 8.750 | 222.25
12 12,750 |323.85 | 11.750 (273.05 | 11.374 | 288.90 | 11.062 [280.98 | 10.750 | 273.05 | 10.500 |266.70 | 0.126 | 257.20 | 10.750 | 273.05
14 14.000 | 355.60 | 13.000 (330.20 | 12.500 [317.50 | 12.124 [307.95 | 11.812 | 300.03 | 11.500 [292.10 | 1.188 | 284.18 — —
16 16.000 | 406.40 | 15.000 (381.00 | 14.312 [363.53 | 13.938 |354.03 | 13.562 |344.48 | 13.124 [333.35 | 2.812 | 325.43 - -
18 18.000 [ 457.20 | 17.000 |431.80 | 16.124 [409.55 | 15.688 |398.48 | 15.250 |387.35 | 14.876 [377.85 | 4.438 | 366.73 — -
20 20.000 | 508.00 | 19.000 | 482.60 | 17.938 | 455.63 | 17.438 |455.63 | 17.000 |431.80 | 16.500 | 419.10 | " 6.062 | 407.98 — -
24 24.000 | 609.60 | 23.000 584.20 | 21.562 | 547.68 ‘ 20.938 (531.83 | 20.376 [517.55 [ 19.876 | 504.85 | "9.312 [ 490.53 | — —

= i = ke
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CONVERSION FACTORS

MEASURE

lin. = 254 mm.

1 mm. = .03937 in.

1 mm. = .00328 ft.

Ift. = 304.8 mm.

1ft. = 30.48cm.
1sq.in. = 6.4516 sc. cm.

1 sq. cm. = 0.155 sq. in.
1 sq.cm. = .00108 sc. ft.
1sg.ft. = 929.03 so. cm.
lcu.in. = 16.39 cu. cm.
leou ft. = 1728 cu. ir.

1 cu. ft. = 28,316.83 zu. cm.
1 cu. ft. = 7.4805 U. . gals.

lcu. ft. = 6.23 imp. gals.
1 cu. ft. = 28.375 liters
1U.S. gal. = 0.1337 cu. ft.

1imp. gal. = 277.27 cu. in.

1imp. gal. = 0.16 cu. ft.

limp. gal. = 1.2 U.S. gals.

1imp. gal. = 4.537 liters
1 liter = 61 cu. in.

1 liter = .0353 cu. ft.

1 liter = .22 imp. gal.

WEIGHT

1 cu. in of water = .0361 Ib. (15° C.)

1 cu. ft. of water = 62.4 Ibs. (15° C)

1 U.S. gal. of water = 8.33 Ibs. (15° C)
1imp. gal. of water = 10 Ibs. (15° C)

1 liter of water = 2.2 Ibs. (15° C)

1kg. = 2.2 Ibs.

1cu. in of water = .0735 cu. in. of mercury
1 cu. in. of mercury = 13.6 cu. in. of water
1 cu. in of mercury = .491 Ib.

VELOCITY

1 ft. per sec. = .3048 m. per sec.
1 m. per sec. = 3.2808 ft. per sec.

DENSITY

1lb.percu.in = 27.68 gram. per cu, cm,
1 gr. per cu. cm. = 03613 Ib. per cu. in.
Llb. percu. ft. = 16.0184 kg. per cu. m.
1 kg. percum. = .06243 Ib. per cu. ft.

PRESSURE

Lin. of water = .0361 Ib. per sq. in.
Lin. of water = .0735 in. of mercury

1 ft. of water = 4332 Ib. per sq. in.

1 ft. of water = .8824 in. of mercury
Lin. of mercury = .4912 Ib. per sq. in.
Lin. of mercury = 13.6 in. of water
Lin. of mercury = 1.133 ft. of water
1 cm. of mercury = .1934 Ib. per sg. in.
1 atmosphere = 14.696 Ibs. per sq. in.
1 atmosphere = 34 ft. of water

1 atmosphere = 760 mm. of mercury

11b. per sq. in
1 Ib. per sq. in.
L Ib. per sq. in.
1Ib. per sg. in.
1 1b. per sq. in.
1 Ib. per sq. in.

= 27.71 in. of water

= 2.312 ft. of water
= 2.04 in. of mercury
= .06804 atmosphere
= .0703 kg. per sq. cm,
= 703.08 kg. per sq. m.

1 kg. per sq. cm. = 14.223 Ibs. per sq. in.

1 kg. per sq. m,

= .00142 Ib. per sq. in.

TEMPERATURE

=3
F—50+32

LB
=§(F —32)

HEAT TRANSFER

1 B.t.u. per sq. ft. = 2712 gram. calorie per sq. cm.

1 gram. cal. per sq. cm. = 3.687 B.t.u. per sq. ft.

1B.t.u. Eer hr. per sq. ft. per F° = 4.88 kg. cal. per hr. per sq. m.
per C°.

L kg. cal. per hr. per s}, m, per C° = 205 B.t.u. per hr. per sq. ft.

per F°,

1 B.t.u. per hr. per sq. 't. per F° = .0001355 gram. cal. per sec. per

sqg. cm. per C°,

1 gram. cal. per sec. par sq. cm. per C° = 7380 B.t.u. per hr. per

THERMAL CONDUCTIVITY

1 B.t.u. per sq. ft. per in. = .6892 gram. calories per sq. cm. per cm.

1 gram. cal. per sq. cm. per cm. = 1.451 B.t.u. per sq. ft. per in.

1 B.t.u. per hr. per sq. ft. per F° per in. = .0003445 gram. cal. per
sec. per sq. cm. per G° per cm.

1 gram. cal. per sec. per sq. cm, per C° per cm. = 2903 B.t.u. per hr,
per sq. ft. per F° per in,

1 B.t.u. per hr. per sq. ft. per F° per ft. = .00413 gram. cal. per sec.
per sq. cm. per C° per cm.

1 gram. cal. per sec. per sq. cm. per C° per cm. = 242,13 B.t.u. per

sq. ft. per F°. hr. per sq. ft. per F° per ft.
TO DECIMALS AND TO MILLIMETERS
Fraction Decimal Millimeter Fraction Decimal Millimeter Fraction Decimal Millimeter
! L 7 34375 8.73127 9%, 671875 17.06566
i e 0328 0Ra | 359375 912814 | Wooo il 6875 17.46253
| 0aieTs 119063 | %....oiein | 375 9sasez | UL 025 | 1780l
Ciasmagg s D1z 198438 L 390625 992189 | Uit 734375 | 1865316
T 05 238125 | o 40625 1031877 | 5 TN 75 19.05004
/3;....7. ...... .10;-375 2.77813 . 421875 10.71565 - 1944691
i AR gt F500 | Heoooverononn 4375 e | e 765625 4
A Az : B 453125 | 1150940 | Bha.....ooi. 78125 1984379
% 140625 557788 | B gppvwena 46875 1190627 | - ... g?ggﬁ gg e
g || g | Ve | RS | e ) B | Sl
B 11 oAl | e s ' ' - I - 84375 21,4312
Hoorros it i 1815 4.76251 T 515625 13.09690 ¥ A ‘859375 21.82817
B S P | Va. 53125 A | B s 875 22.22504
Moo 216 : LA 546875 .
S 23375 595314 | 4. 3625 1428753 T . 890625 | 2262192
! 25 6.35001 M 1468480 | Phoooi.onnn. 90625 23.01880
e ' ' A e : ETA000 91875 | 23.41567
, Wi, 59375 1508128 | . 2zl 28l
e 85 S 65 = e et Al 24.20042
Moo 28125 7.14376 e 625 15.87503 o b4 o o4 60830
AN 29¢ 875 7.54064 S 75 24.60630
Hoornniiin 315 7.93752 9% 640625 16.27191 T ; 17
LI 326125 833439 | 2.0 65625 1666878 | 1............ 1.0 25.4




TEMPERATURE CONVERSION

Locate given value in the middle column; if in degrees Centigrade, read
equivalent Fahrenheit degrees in right hand column; if in degrees
Fahrenheit, read equivalent Centigrade degrees in left-hand column.

—273 —459.4 —17.2 1 33.8 16.1 61 141.8 149 300 572 182 900 1652
—268 —450 —16.7 2 35.6 16.7 62 143.6 154 310 590 188 910 1670
—262 —440 —16.1 3 374 17.2 63 145.4 160 320 608 193 920 1688
—257 —430 —15.6 4 39.2 17.8 64 147.2 166 330 626 199 930 1706
—251 —420 —15.0 5 41.0 183 65 149.0 171 340 644 )04 940 1724
—246 —410 —14.4 6 42.8 18.9 66 150.8 177 350 662 310 950 1742
—240 —400 —139 7 44.6 18.4 67 152.6 182 360 680 )16 960 1760
—234 — il —13.3 8 46.4 20.0 68 154.4 188 370 698 321 970 1778
—229 k) —1238 g 48.2 20.6 69 156.2 193 380 716 327 980 1796
—223 —370 —12.2 10 50.0 21.1 70 158.0 199 390 734 332 990 1814
—218 —360 —11.7 11 51.8 21.7 71 159.8 204 400 752 338 1000 1832
—212 —350 —111 12 53.6 22.2 72 161.6 210 410 770 549 1020 1868
—207 —340 —10.6 13 55.4 22.8 73 163.4 216 420 788 560 1040 1904
—201 —330 —10.0 14 57.2 233 74 165.2 221 430 806 571 1060 1940
—196 —320 — 94 15 59.0 23.9 75 167.0 227 440 824 582 1080 1976
—190 —310 — 89 16 60.8 244 76 168.8 232 450 842 593 1100 2012
—184 —300 — 83 17 62.6 25.0 17 170.6 238 460 860 604 1120 2048
—179 —290 — 7.8 18 64.4 256 78 172.4 243 470 878 616 1140 2084
—173 —280 — 72 19 66.2 26.1 79 174.2 249 480 896 627 1160 2120
—169 —273 —4594 [ — 6.7 20 68.0 26.7 80 176.0 254 430 914 638 1180 2156
—168 —270 —454 — 6.1 2] 69.8 27.2 81 177.8 260 500 932 649 1200 2192
—162 —260 —436 — 56 22 71.6 27.8 82 179.6 266 510 950 660 1220 2228
—157 —250 —418 — 50 23 73.4 283 83 181.4 271 520 968 671 1240 2264
—151 —240 —400 — 44 24 752 | 289 84 | 1832 277 530 986 682 1260 2300
—146 —230 —382 — 39 25 77.0 | 294 85 185.0 282 540 1004 693 1280 2336
—140 —220 —364 — 3.3 26 78.8 30.0 86 186.8 288 550 1022 704 1300 2372
—134 —210 —346 — 2.8 27 80.6 30.6 87 188.6 293 560 1040 732 1350 2462
—129 —200 —328 — 22 28 824 31.1 88 190.4 299 570 1058 760 1400 2552
—123 —190 —310 — 1.7 29 84.2 31.7 89 192.2 304 580 1076 788 1450 2642
—118 —180 —292 — 11 30 86.0 322 90 194.0 310 590 1094 816 1500 2732
—112 —170 —274 — 06 31 87.8 32.8 2h! 1958 316 600 1112 843 1550 2822
—107 —160 —256 0.0 i 89.6 333 92 197.6 321 610 1130 871 1600 2912
—101 —150 —238 0.6 32 91.4 339 93 199.4 327 620 1148 899 | 1650 3002
— 96 —140 —220 11 34 932 34.4 94 201.2 332 630 1166 927 1700 3092
— 90 — 130 —202 1.7 35 95.0 35.0 95 203.0 338 640 1184 954 1750 3182
— 84 —120 —184 22 36 9%.8 | 356 96 204.8 343 650 1202 982 1800 3272
— 79 —110 —166 28 37 98.6 36.1 97 206.6 349 660 1220 010 1850 3362
— 73 —100 —148 3.3 38 100.4 36.7 98 | 208.4 354 670 1238 .038 1900 3452
— 68 — 90 —130 39 39 102.2 37.2 99 210.2 360 680 1256 .066 1950 3542
— 62 — Lyl —112 44 40 104.0 37.8 100 212.0 366 690 1274 093 2000 3632
— 57 — 70 — 94 5.0 41 105.8 43 110 230 371 700 1292 121 2050 3722
— 51 — 60 — 76 5.6 42 107.6 49 120 | 248 37T 710 1310 149 2100 3812
— 46 — 50 — 58 6.1 43 109.4 54 130 | 266 382 720 1328 177 2150 3902
— 40 — 40 — 40 6.7 44 111.2 60 140 284 388 730 1346 .204 2200 3992
— 34 — 30 — 22 T2 45 113.0 66 150 | 302 393 740 1364 232 2250 4082
— 29 — 20 — 4 1.8 46 114.8 71 160 320 399 750 1382 1260 2300 4172
— 23 — 10 14 8.3 47 116.6 77 170 338 404 760 1400 .288 2350 4262
— 178 0 32 8.9 48 1184 82 180 356 410 770 1418 316 2400 4352

94 49 120.2 88 190 374 416 780 1436 343 2450 4442

10. 50 122.0 93 200 392 421 790 1454 371 2500 4532

10.6 51 123.8 99 210 | 410 4217 800 1472 1399 2550 4622

111 52 1256 | 100 212 | 4136 432 810 1490 1427 2600 4712

11.7 53 127.4 104 220 | 428 438 820 1508 1454 2650 4802

12.2 54 129.2 110 230 | 446 443 830 1526 1482 2700 4892

12.8 55 131.0 116 240 | 464 449 840 1544 510 2750 4982

133 56 132.8 121 250 | 482 454 850 1562 1538 2800 5072

13.9 57 134.6 127 260 500 460 860 1580 1566 2850 5162

14.4 58 136.4 132 270 518 466 870 1598 1593 2900 5252

15.0 59 138.2 138 280 | 536 471 880 1616 1621 2950 5342

15.6 60 140.0 143 290 | 554 477 890 1634 | 1649 3000 5432

(Albert Sauveur type of table, Values revised.)
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INCHES TO MILLIMETERS

Inches | 0 116 | 1/8 |3/16 | 1/4 |5/16 | 3/8 |7/16 | 1/2 |9/16 | 5/8 |11,16 | 3/4 [13/16 | 7/8 |15/16
0 0.0 1.6 3.2 4.8 6.4 79 9.5 1hg | Sz 143 | 159 | 175 19.1 206 | 222 | 238
1 254 | 270 | 286 | 302 | 31.8 | 333 | 349 | 365 | 381 39.7 | 413 | 429 | 445 | 46.0 | 476 | 492
2 508 | 524 | 540 | 556 | 57.2 | 587 | 603 | 619 | 635 | 651 66.7 | 683 | 699 | 714 | 73.0 | 746
3 762 | 778 | 794 | 81.0 | 826 | 841 85.7 | 873 | 889 | 905 | 921 937 | 9.3 | 96.8 | 98.4 | 100.0
4 1016 | 103.2 | 104.8 | 1064 | 108.0 | 1095 | 1111 | 1127 | 114.3 | 1159 | 1175 | 1191 | 1207 | 1222 | 1238 | 1254
5 127.0 | 1286 | 1302 | 131.8 | 133.4 | 1349 | 1365 | 1381 | 1397 | 141.3 | 1429 | 1445 | 146.1 | 1476 | 1492 | 1508
6 152.4 | 154.0 | 155.6 | 157.2 | 158.8 | 160.3 | 161.9 | 1635 | 165.1 | 166.7 | 168.3 | 169.9 | 1715 | 173.0 | 1746 | 176.2
7 1778 | 1794 | 181.0 | 1826 | 1842 | 1857 | 187.3 | 188.9 | 190.5 | 192.1 | 193.7 | 1953 | 196.9 | 198.4 | 200.0 | 2016
8 2032 | 204.8 | 206.4 | 208.0 | 209.6 | 211.1 | 2127 | 2143 | 2159 | 2175 | 219.1 | 2207 | 222.3 | 223.8 | 225.4 | 227.0
9 2286 | 2302 | 231.8 | 2334 | 235.0 | 2365 | 238.1 | 239.7 | 241.3 | 2429 | 2445 | 2461 | 247.7 | 249.2 | 250.8 | 252.4
10 254.0 | 255.6  257.2 | 258.8 | 260.4 | 261.9 | 263.5 | 265.1 | 266.7 | 268.3 | 269.9 | 2715 | 273.1 | 2746 | 2762 | 277.8
11 279.4 | 281.0 2826 | 2842 | 285.8 | 287.3 | 2889 | 2905 | 292.1 | 2937 | 2953 | 296.9 | 2985 | 300.0 | 301.6 | 303.2
12 304.8 | 3064 308.0 | 309.6 | 311.2 | 3127 | 3143 | 3159 | 317.5 | 319.1 | 3207 | 322.3 | 323.9 | 325.4 | 327.0 | 3286
13 3302 | 331.8 333.4 | 335.0 | 336.6 | 338.1 | 339.7 | 3413 | 3429 | 3445 | 346.1 | 347.7 | 349.3 | 350.8 | 352.4 | 354.0
14 | 3556 | 357.2 3588 | 360.4 | 362.0 | 3635 | 365.1 | 366.7 | 368.3 | 369.9 | 3715 | 373.1 | 3747 | 376.2 | 377.8 | 379.4
15 381.0 | 382.6 384.2 | 385.8 | 387.4 | 388.9 | 390.5 | 392.1 | 3937 | 3953 | 396.9 | 3985 | 400.1 | 401.6 | 403.2 | 404.8
16 406.4 | 408.0 4096 | 411.2 | 412.8 | 4143 | 4159 | 4175 | 419.1 | 4207 | 4223 | 423.9 | 4255 | 427.0 | 4286 | 4302
17 431.8 | 4334  435.0 | 4366 | 438.2 | 4397 | 4413 | 4429 | 4445 | 446.1 | 447.7 | 449.3 | 450.9 | 452.4 | 454.0 | 455.6
18 457.2 | 458.8 4604 | 462.0 | 463.6 | 465.1 | 466.7 | 468.3 | 469.9 | 471.5 | 473.1 | 474.7 | 4763 | 477.8 | 479.4 | 481.0
19 4826 | 4842 4858 | 487.4 | 489.0 | 4905 | 492.1 | 4937 | 495.3 | 496.9 | 4985 | 500.1 | 501.7 | 503.2 | 504.8 | 506.4
20 508.0 | 509.6 511.2 | 5128 | 514.4 | 5158 | 517.5 | 519.1 | 520.7 | 522.3 | 523.9 | 525.5 | 527.1 | 5286 | 530.2 | 531.8
21 5334 | 5350 5366 | 538.2 | 539.8 | 541.3 | 542.9 | 5445 | 546.1 | 547.7 | 549.3 | 550.9 | 552.5 | 554.0 | 555.6 | 557.2
22 558.8 | 5604 562.0 | 563.6 | 565.2 | 566.7 | 568.3 | 569.9 | 5715 | 573.1 | 574.7 | 576.3 | 577.9 | 579.4 | 581.0 | 582.6
23 5842 | 5858 587.4 | 589.0 | 590.6 | 592.1 | 593.7 | 5953 | 596.9 | 5985 | 600.1 | 601.7 | 603.3 | 604.8 | 606.4 | 608.0
24 609.6 | 611.2 6128 | 614.4 | 616.0 | 6175 | 619.1 | 620.7 | 622.3 | 623.9 | 6255 | 627.1 | 628.7 | 6302 | 631.8 | 633.4
25 635.0 | 636.6 6382 | 639.8 | 641.4 | 6429 | 6445 | 646.1 | 647.7 | 649.3 | 650.9 | 652.5 | 654.1 | 655.6 | 657.2 | 658.8
26 660.4 | 662.0 6636 | 665.2 | 666.8 | 668.3 | 669.9 | 671.5 | 673.1 | 674.7 | 676.3 | 677.9 | 6795 | 681.0 | 682.6 | 684.2
27 685.8 | 687.4 689.0 | 690.6 | 692.2 | 693.7 | 6953 | 696.9 | 6985 | 700.1 | 701.7 | 703.3 | 7049 | 706.4 | 708.0 | 709.6
28 7112 | 7128 7144 | 716.0 | 7176 | 719.1 | 7207 | 7223 | 7239 | 7255 | 727.1 | 728.7 | 730.3 | 731.8 | 733.4 | 735.0
29 7366 | 7382 7398 | 7144 | 743.0 | 7445 | 746.1 | 747.7 | 749.3 | 7509 | 7525 | 754.1 | 755.7 | 757.2 | 758.8 | 7604
30 762.0 | 7636 7652 | 766.8 | 768.4 | 769.9 | 7715 | 773.1 | 774.7 | 7763 | 7779 | 7795 | 781.1 | 782.6 | 784.2 | 785.8
31 787.4 | 789.0 790.6 | 792.2 | 793.8 | 7953 | 796.9 | 7985 | 800.1 | 801.7 | 803.3 | 804.9 | 806.5 | 808.0 | 809.6 | 811.2
32 8128 | 8144 816.0 | 817.6 | 819.2 | 820.7 | 822.3 | 8239 | 825.5 | 827.1 | 8287 | 830.3 | 831.9 | 833.4 | 835.0 | 836.6
33 838.2 | 8398 8414 | 843.0 | 844.6 | 846.1 | 847.7 | 849.3 | 850.9 | 852.5 | 854.1 | 855.7 | 857.3 | 858.8 | 860.4 | 862.0
34 863.6 | 8652 866.8 | 868.4 | 870.0 | 871.5 | 873.1 | 8747 | 876.3 | 877.9 | 879.5 | 881.1 | 8827 | 884.2 | 885.8 | 887.4
45 889.0 | 8906 8922 | 893.8 | 895.4 | 896.9 | 8985 | 900.1 | 901.7 | 903.3 | 904.9 | 906.5 | 908.1 | 909.6 | 911.2 | 912.8
36 | 9144 | 916.0 9176 | 919.2 | 920.8 | 9223 | 923.9 | 925.5 | 927.1 | 9287 | 930.3 | 931.9 | 933.5 | 935.0 | 936.6 | 938.2
37 | 9398 | 9414 943.0 | 944.6 | 946.2 | 947.7 | 949.3 | 950.9 | 952.5 | 954.1 | 955.7 | 957.3 | 958.9 | 960.4 | 962.0 | 963.6
38 965.2 | 966.8 968.4 | 970.0 | 971.6 | 973.1 | 9747 | 976.3 | 977.9 | 9795 | 981.1 | 982.7 | 984.3 | 985.8 | 987.4 | 989.0
39 990.6 | 9922 993.8 | 9954 | 997.0 | 9985 [1000.1 |1001.7 (1003.3 [1004.9 |1006.5 [1008.1 |1009.7 |1011.2 |1012.8 [1014.4
40 |1016.0 [10176 1019.2 |1020.8 |1022.4 |1023.9 |1025.5 [1027.1 |1028.7 [1030.3 [1031.9 |1033.5 |1035.1 |1036.6 [1038.2 |1039.8
41 110414 |1043.0 1044.6 {1046.2 |1047.8 |1049.3 |1050.9 |1052.5 |1054.1 |1055.7 |1057.3 |1058.9 |1060.5 |1062.0 |1063.6 |1065.2
42 |1066.8 {10684 1070.0 |1071.6 |1073.2 |1074.7 |1076.3 |1077.9 |1079.5 |1081.1 |1082.7 |1084.3 [1085.9 |1087.4 [1089.0 |1090.6
43 (10922 |1093.8 1095.4 |1097.0 (1098.6 {1100.1 |1101.7 {1103.3 |1104.8 |1106.5 |1108.1 {1109.7 |1111.3 |1112.8 [1114.4 [1116.0
44 11176 [11192 1120.8 (11224 |1124.0 (11255 |1127.1 |1128.7 |1130.3 |1131.9 |1133.5 |1135.1 [1136.7 |1138.2 [1139.8 |1141.4
45 |1143.0 (11446 11462 |1147.8 |1149.4 [1150.9 |1152.5 |1154,1 |1155.7 [1157.3 |1158.9 |1160.5 |1162.1 |1163.6 |1165.2 | 1166.8
46 |1168.4 |1170.0 11716 [1173.2 [1174.8 |11763 |1177.9 [1179.5 |1181.1 [1182.7 |1184.3 [1185.9 |1187.5 |1189.0 |11906 |1192.2
47 11938 [11954 1197.0 |1198.6 |1200.2 [1201.7 | 1203.3 |1204.9 |1206.5 | 1208.1 |1209.7 {1211.3 [1212.9 |1214.4 |1216.0 | 12176
48 1219.2 |1220.8 1222.4 |1224.0 {1225.6 |1227.1 |1228.7 |1230.3 |1231.9 | 12335 |1235.1 |1236.7 [1238.3 |1239.8 [1241.4 | 1243.0
49 12446 [1246.2 1247.8 [1249.4 |1251.0 |12525 [1254.1 |1255.7 [1257.3 |1258.9 |1260.5 |1262.1 [1263.7 |1265.2 |1266.8 |1268.4
50 1270.0 |1271.6 1273.2 |1274.8 |1276.4 |1277.9 |1279.5 (1281.1 |1282.7 | 1284.3 |1285.9 | 1287.5 (1289.1 | 1290.6 |1292.2 | 1293.8




DECIMALS OF INCH TO MILLIMETERS

Inches .00 .01 .02 .03 .04 .05 .06 07 .08 .09 Inches
0.00 0.00 0.25 0.51 0.76 1.02 1.27 1.52 1.78 2.03 2.29 0.00
.10 2.54 2:74 3.05 3.30 3.56 3.81 4.06 432 4.57 4.83 .10
.20 5.08 5.33 5.59 5.84 6.10 6.35 6.60 6.86 7.11 137 .20
30 7.62 71.87 8.13 8.38 8.64 8.89 9.14 9.40 9.65 981 .30
40 10.16 10.41 10.67 10.92 11.18 1143 11.68 11.94 12.19 12.45 .40
.50 12.70 12.95 13.21 13.46 13.72 13.97 14.22 14.48 14.73 14.99 .50
.60 15.24 15.49 15.75 16.00 16.26 16.51 16.76 17.02 17.27 17.53 60
70 17.78 18.03 18.29 18.54 18.80 19.05 19.30 19.56 19.81 20.07 J0
.80 2032 20.57 20.83 21.08 21.34 21.59 21.84 22.10 22.35 2261 .80
.90 22.86 23.11 23.37 23.62 23.88 2413 24.38 24.64 24.89 25.15 90

MILLIMETERS TO INCHES

Millimeters 0 1 2 3 4 5 6 1 8 9 Millimeters

0 0.00 0.039 0.079 0.118 0.157 0.197 0.236 0.276 0.315 0.354 0
10 0.39 0.43 0.47 0.51 0.55 0.59 0.63 0.67 0.71 0.75 10
20 0.79 0.83 0.87 091 0.94 0.98 1.02 1.06 1.10 1.14 20
30 1.18 1.22 1.26 1.30 1.34 1.38 1.42 1.46 1.50 1.54 30
40 1.57 1.61 1.65 1.69 1.73 1.77 1.81 1.85 1.89 1.93 40
50 1.97 2.01 2.05 2.09 2.13 2.17 2.20 2.24 2.28 2.32 50
60 2.36 240 2.44 2.48 252 2.56 2.60 2.64 2.68 2.72 60
70 2.76 2.80 2.83 2.87 291 2.95 2.99 3.03 3.07 3.11 70
80 3.15 3.19 3.23 3.27 331 3.35 3.39 3.43 3.46 350 80
90 3.54 358 362 3.66 3.70 3.74 378 3.82 3.86 3.90 90
100 3.94 3.98 4,02 4.06 4.09 413 417 421 4.25 4,29 100
110 4,33 4.37 4.41 4.45 4.49 4,53 4,57 4.61 4,65 469 110
120 472 476 4.80 4.84 4,88 4.92 4.96 5.00 5.04 5.08 120
130 5.12 5.16 5.20 5.24 5.28 5.31 5.35 5.39 5.43 5.47 130
140 5.51 5.55 5.59 5.63 5.67 5.71 5.75 5.79 5.83 5.87 140
150 591 5.94 5.98 6.02 6.06 6.10 6.14 6.18 6.22 6.26 150
160 6.30 6.34 6.38 6.42 6.46 6.50 6.54 6.57 6.61 6.65 160
170 6.69 6.73 6.77 6.81 6.85 6.89 6.93 6.97 7.01 7.05 170
180 7.09 7.13 7.17 7.20 7.24 7.28 7.32 7.36 7.40 7.44 180
190 7.48 7.52 7.56 7.60 7.64 7.68 1.72 7.76 7.80 7.83 190
200 7.87 7.91 7.95 7.99 8.03 8.07 8.11 8.15 8.19 8.23 200
210 8.27 8.31 8.35 8.39 8.43 8.46 8.50 8.54 8.58 8.62 210
220 8.66 8.70 8.74 8.78 8.82 8.86 8.90 8.94 9.98 9.02 220
230 9.06 9.09 9.13 9.17 9.21 9,25 9.29 9.33 9.37 9.41 230
240 9.45 9.49 9.53 9.57 9.61 9.65 9.69 9.72 9.76 9.80 240
250 9.84 9.88 9.92 9.96 10.00 10.04 10.08 10.12 10.16 10.20 250
260 10.24 10.28 10.31 10.35 10.39 10.43 10.47 10.51 10.55 10.59 260
270 10.63 10.67 10.71 10.75 10.79 10.83 10.87 10.91 10.94 10,98 270
280 11.02 11.06 11.10 11.14 11.18 11.22 11.26 11.30 11.34 11.38 280
290 11.42 11.46 11.50 11.54 11,57 11.61 11.65 11.69 11.73 11.77 290
300 11.81 11.85 11.89 11.93 11.97 12.01 12.05 12.09 12.13 12.17 300
310 12.20 12.24 12.28 12.32 12.36 12.40 12.44 12.48 12.52 12.56 310
320 12.60 12.64 12.68 12.72 12.76 12.80 12.83 12.87 12.91 12.95 320
330 12.99 13.03 13.07 13.11 13.15 13.19 13.23 13.27 13.31 13.35 330
340 13.39 13.43 13.46 13.50 13.54 13.58 13.62 13.66 13.70 13.74 340
350 13.78 13.82 13.86 13.90 13.94 13.98 14.02 14.06 14.09 14.13 350
360 14.17 14.21 14.25 14.29 14.33 14.37 14.41 14.45 14.49 14.53 360
370 14.57 14.61 14.65 14.69 14.72 14.76 14.80 14.84 14.88 14.92 370
380 14.96 15.00 15.04 15.08 15.12 15.16 15.20 15.24 15.28 15.31 380
390 15.35 15.39 15.43 15.47 15.51 15.55 15.59 15.63 15.67 15.71 390

(continued on next page)



MILLIMETERS TO INCHES

Millimeters 0 1 2 3 4 5 6 1 8 9 Millimeters
400 15.75 15.79 15.83 15.87 15.91 15.94 15.98 16.02 16.06 16.10 400
410 16.14 16.18 16.22 16.26 16.30 16.34 16.38 16.42 16.46 16.50 410
420 16.54 16.57 16.61 16.65 16.69 16.73 16.77 16.81 16.85 16.89 420
430 16.93 16.97 17.01 17.05 17.09 17.13 17.17 17.20 17.24 17.28 430
440 17.32 17.36 17.40 17.44 17.48 17.52 17.56 17.60 17.64 17.68 440
450 17.72 17.76 17.80 17.83 17.87 17.91 17.95 17.99 18.03 18.07 450
460 18.11 18.15 18.19 18.23 18.27 18.31 18.35 18.39 18.43 18.46 460
470 18.50 18.54 18.58 18.62 18.66 18.70 18.74 18.78 18.82 18.86 470
480 18.90 18.94 18.98 19.02 19.06 19.09 19.13 19.17 19.21 19.25 480
490 19.29 19.33 19.37 19.41 19.45 19.49 19.53 19.57 1961 18.65 490
500 19.69 19.72 19.76 19.80 19.84 19.88 19.92 19.96 20.00 20.04 500
510 20.08 20.12 20.16 20.20 20.24 20.28 20.31 20.35 20.39 20.43 510
520 20.47 20.51 20.55 20.59 20.63 20.67 20.71 20.75 20.79 20.83 520
530 20.87 20.91 20.94 20.98 21.02 21.06 21.10 21.14 21.18 21.22 530
540 21.26 21.30 21.34 21.38 21.42 21.46 2150 21.54 2158 21.61 540
550 21.65 2169 21.73 21.77 21.81 21.85 21.89 21.93 21.97 22.01 550
560 22.05 22.09 22.13 22.17 22.20 22.24 22.28 22,32 22.36 22.40 560
570 22.44 22.48 2252 22.56 2260 22.64 22.68 22.72 22.76 22.80 570
580 22.83 22.87 2291 22.95 22.99 23.03 23.07 23.11 23.15 23.19 580
590 23.23 23.27 23.31 23.35 23.39 2343 23.46 23.50 2354 23.58 590
600 23.62 23.66 23.70 23.74 23.78 23.82 23.86 23.90 23.94 23.98 600
610 24.02 24.06 24.09 24.13 24,17 24.21 24.25 24.29 24.33 24.37 610
620 24.41 24.45 24.49 24.53 2457 2461 24.65 24.68 24,72 24.76 620
630 24.80 24.84 24.88 24.92 24.96 25.00 25.04 25.08 25.12 25.16 630
640 25.20 25.24 25.28 25.31 25.35 25.39 25.43 25.47 2551 25.55 640
650 25.59 25.63 25.67 25.71 25.75 25.79 25.83 25.87 25.91 25.94 650
660 25.98 26.02 26.06 26.10 26.14 26.18 26.22 26.26 26.30 26.34 660
670 26.38 26.42 26.46 26.50 26.54 26.57 26.61 26.65 26.69 26.73 670
680 26.77 26.81 26.85 26.89 26.93 26.97 27.01 27.05 27.09 27.13 680
690 27.17 27.20 27.24 27.28 27.32 27.36 27.40 27.44 27.48 27.52 690
700 27.56 27.60 27.64 27.68 27.72 27.76 27.80 27.83 27.87 27.91 700
710 27.95 27.99 28.03 28.07 28.11 28.15 28.19 28.23 28.27 28.31 710
720 28.35 28.39 28.43 28.46 28.50 28.54 28.58 28.62 28.66 28.70 720
730 28.74 28.78 28.82 28.86 28.90 28.94 28.98 29.02 29.06 29.09 730
740 29.13 29.17 29.21 29.25 29.29 29.33 29.37 29.41 29.45 2949 740
750 29.53 2957 2961 29.65 2968 29.72 29.76 29.80 29.84 29.88 750
760 29.92 29.96 30.00 30.04 30.08 30.12 30.16 30.20 30.24 30.28 760
770 30.31 30.35 30.39 3043 3047 30.51 30.55 30.59 30.63 30.67 770
780 30.71 30.75 30.79 30.83 30.87 3091 30.94 30.98 31.02 31.06 780
790 31.10 31.14 31.18 31.22 31.26 31.30 31.34 31.38 31.42 31.46 790
800 31.50 31.54 31.57 31.61 31.65 31.69 31.73 31377 31.81 31.85 800
810 31.89 31.93 31.97 32.01 32.05 32.09 32.13 8217 32.20 32.24 810
820 32.28 32.32 32.36 32.40 32.44 3248 32.52 32.56 32.60 32.64 820
830 32.68 32.72 32.76 32.80 32.83 32.87 32.91 32.95 32.99 33.03 830
840 33.07 33.11 33.15 33.19 33.23 33.27 3331 33.35 33.39 33.43 840
850 33.46 33.50 33.54 33.58 3362 33.66 33.70 33.74 33.78 33.82 850
860 33.86 33.90 33.94 33.98 34.02 34.06 34.09 34.13 34.17 34.21 860
870 34.25 34.29 34.33 34.37 34.41 34.45 34.49 3453 34.57 34.61 870
880 34.65 34.68 3472 34.76 34.80 34.84 34.88 34.92 34.96 35.00 880
890 35.04 35.08 35.12 35.16 35.20 35.24 35.28 35.31 35.35 35.39 890
900 35.43 35.47 35.51 35.55 35.59 35.63 35.67 35.71 35.75 35.79 900
910 35.83 35.87 35.91 35.94 3598 36.02 36.06 36.10 36.14 36.18 910
920 36.22 36.26 36.30 36.34 36.38 36.42 36.46 36.50 36.54 36.57 920
930 36.61 36.65 36.69 36.73 36.77 36.81 36.85 36.89 36.93 36.97 930
940 37.01 37.05 37.09 37.13 37.17 37.20 37.24 37.28 37.32 37.36 940
950 37.40 37.44 37.48 37.52 37.56 37.60 37.64 37.68 37.72 37.76 950
960 37.80 37.83 37.87 37.91 37.95 37.99 38.03 38.07 38.11 38.15 960
970 38.19 38.23 38.27 38.31 38.35 38.39 38.43 38.46 38.50 38.54 970
980 38.58 3862 38.66 38.70 38.74 | 38.78 38.82 38.86 38.90 38.94 980
990 38.98 39.02 39.06 39.09 39.13 { 39.17 39.21 39.25 39.29 39.33 990

1000 39.37 3941 39.45 39.49 39.53 ‘ 39.57 39.61 39.65 39.68 39.72 1000
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POUNDS TO KILOGRAMS

Pounds 0 1 2 3 4 5 6 1 8 9
0.00 0.45 0.91 1.36 1.81 2.27 2.72 3.18 3.63 4,08
lg 4.54 4,99 5.44 5.90 6.35 6.80 7.26 1.71 8.16 8.62
20 9.07 9.53 9.98 10.43 10.89 11.34 11.79 12.25 12.70 13.15
30 13.61 14.06 14.52 14.97 15.42 15.88 16.33 16.78 17.24 17.69
40 18.14 18.60 19.05 19.50 19.96 2041 20.87 21.32 21.77 22.23
22.68 23.13 23.59 24.04 24.49 24.95 25.40 25.86 26.31 26.76
gg 27.22 27.67 28.12 28.58 29.03 29.48 29.94 30.39 30.84 31.30
70 31.75 32.21 32.66 33.11 33.57 34.02 34.47 34.93 35.38 35.83
80 36.29 36.74 37.20 37.65 38.10 38.56 39.01 39.46 39.92 40.37
90 40.82 41.28 41.73 42.18 42.64 43.09 43.55 44.00 44.45 44,91
Kilograms 0 1 2 " 4 ] 6 7 8 9
0 0.00 2.20 441 6.61 8.82 11.02 13.23 15.43 17.64 19.84
10 22.05 24.25 26.46 28.66 30.86 33.07 35.27 37.48 39.68 41.89
20 44.09 46.30 4850 50.71 52.91 55.12 57.32 59.52 61.73 63.93
30 66.14 68.34 70.55 72.75 74.96 77.16 79.37 81.57 83.77 85.98
40 88.18 90.39 92.59 94.80 97.00 99.21 101.41 103.62 105.82 108.03
50 110.23 112.43 114.64 116.84 119.05 121.25 123.46 125.66 127.87 130.07
60 132.28 134.48 136.69 138.89 141.09 143.30 145.50 147.71 149.91 152.12
70 154.32 156.53 158.73 160.94 163.14 165.35 167.55 169.75 171.96 174.16
80 176.37 178.57 180.78 182.98 185.19 187.39 189.60 191.80 194.00 196.21
90 198.41 200.62 202.82 205.03 207.23 209.44 211.64 213.85 216.05 218.26
POUNDS PER SQUARE INCH TO KILOGRAMS PER SQUARE CENTINMETER
Lbs. Kg. Lbs. Kg. Lbs. Kg. Lbs. Kg. Lbs. Kg. Lbs. Kg. Lbs. Kg. Lbs. Kg.
per per per per per per per per per per per per per per per per
Sq. Sq. Sq. Sq. Sq. Sq. S, Sq. Sq. Sq. Sq. Sq. Sq. Sq. Sq. Sq.
Inch Cm. Inch Cm. Inch Cm. Inch Cm. Inch Cm. Inch Cm. Inch Cm. Inch Cm.
1 .07 31 2.18 61 4.29 91 6.40 205 14.41 410 28.83 710 19.92 1010 71.01
2 14 32 2.25 62 4.36 92 6.47 210 14.76 420 29.53 720 10.62 1020 71.71
3 21 33 2.32 63 4.43 93 6.54 | 215 15.12 430 30.23 730 | >51.32 1 1030 72.42
4 28 34 2.39 64 4,50 94 6.61 220 15.47 440 30.93 740 52.03 | 1040 73.12
5 .35 35 2.46 65 457 95 6.68 | 225 15.82 450 31.64 750 | 3273 | 1050 73.82
6 42 36 2.53 66 4.64 96 6.75 230 16.17 460 32.34 760 | 3343 1060 74.52
7 .49 37 2.60 67 471 97 6.82 235 16.52 470 33.04 770 | 3414 | 1070 75.23
8 .56 38 2.67 68 4,78 98 6.89 240 16.87 480 33.75 780 34.84 | 1080 75.93
9 63 39 2.74 69 4.85 99 6.96 245 17.23 490 34.45 790 35.54 | 1090 76.63
10 70 40 2.81 70 4,92 100 7.03 250 17.58 500 35.15 800 | 36.25| 1100 77.34
11 77 41 2.88 71 4.99 105 7.38 255 17.93 510 35.86 810 | 36.95| 1120 78.74
12 .84 42 2.95 72 5.06 110 7.73 260 18.28 520 36.56 820 | 37.65| 1140 80.15
13 91 43 3.02 73 5.13 115 8.09 265 18.63 530 37.26 830 | 38.35| 1160 81.56
14 .98 44 3.09 74 5.20 120 8.44 270 18.98 540 37.97 840 39.06 1180 82.96
15 1.05 45 3.16 75 5.27 125 8.79 275 19.33 550 38.67 850 | 39.76 | 1200 84.37
16 1,12 46 3.23 76 5.34 130 9.14 280 19.69 560 39.37 860 5046 | 1220 85.77
17 1.20 47 3.30 77 5.41 135 9.49 285 20.04 570 40.07 870 51.17 | 1240 87.18
18 1.27 48 337 78 5.48 140 9.84 290 20.39 580 40.78 880 51.87 | 1260 88.59
19 1.34 49 3.45 79 5.55 145 10.19 295 20.74 590 41.48 890 32.57 | 1280 89.99
20 1.41 50 3.52 80 5.62 150 10.55 300 21.09 600 42,18 900 33.28 | 1300 91.40
21 1.48 51 359 81 5.69 155 10.90 310 21.80 610 42,89 910 | 53.98 | 1320 92.80
22 155 52 3.66 82 577 160 11.25 320 22.50 620 43.59 920 34.68 | 1340 9421
23 1.62 53 3.73 83 5.84 165 11.60 330 23.20 630 44.29 930 35.39 | 1360 95.62
24 1.69 54 3.80 84 5.91 170 11.95 340 23.90 640 45,00 940 36.09 | 1380 97.02
| 25 1.76 55 3.87 85 5.98 175 12.30 350 2461 | 650 45.70 950 36.79 | 1400 98.43
26 1.83 56 3.94 86 6.05 180 12.66 360 25.31 660 46.40 960 37.49 1420 99.84
27 1.90 57 4,01 87 6.12 185 13.01 370 26.01 670 47.11 970 38.20 | 1440 | 101.24
28 1.97 58 4.08 88 6.19 190 13.36 380 26.72 680 47.81 980 890 | 1460 | 102.65
29 2.04 59 4.15 89 6.26 195 13.71 390 2742 690 48.51 990 39.60 | 1480 | 104.05
30 2.11 60 4,22 90 6.33 200 14.06 400 28.12 700 49.21 | 1000 0,31 1500 | 105.46




A.S.T. M. PRODUCT CROSS INDEX

Metal Type Pipe Tubing Welding Fittings’ Flanges Welding Rod
A213-TP304
A312-TP304 :
A358-304 e A403-WP304 A182-F304 308
AB7E-TP304 A271-TP304
Type 304 A213-TP304H
18Cr-8 hi g;gggggﬂ A249-TP304H A403-WP304H A182-F304H 308
g A271-TP304H
A213-TP304L
A312-TP304L A249-TP304L A4D3-WP304L A182-F304L 308-L
A271-TP304L
e il A249-TP309 A403-WP309 A314-309 309
Type 310 A312-TP310 A213-TP310
25 Cr-20 \i A358-310 A249-TP310 A4D3-WP310 A182-F310 310
A312-TP316 A213-TP316
A358-316 A249-TP316 A403-WP316 A182-F316 316
A376-TP316 A269-TP316
Type 316 A312-TP316H A213-TP316H
16 Cr-13 \i A376-TP316H A249-TP316H A403-WP316L A182-F316H 316
with 214 [/lo
A213-TP316L
A312-TP316L A249-TP316L A403-WP316L A182-F316L 316-L
A269-TP316L
E:.‘;;g'n",f,i R A312-TP317 A249-TP317 A403-WP317 A314-317 317
Steel with 3% o A269-TP317
A312-TP321 #213-TP321
fong-de] i ele A403-WP321 A182-F321 347
Type 321 A376-TP321 ol
18 |(1JrT8 Ni
with Ti A213-TP321H
i%}éﬁggm ﬁ%‘%ﬂﬁéém A403-WP321H A182-F321H 347
A312-TP347 o
—— A358-347 1069-TP347 A403-WP347 A182-F347 347
ype A376-TP347 i
18'(13?8%‘ A271-TP347
with Ta-Co X
agroTPaTH | IS TRl
A376-TP347H A271-TP347H A403-WP347H A182-F347H 347
AI2TPE | oo Tpads
£A358-348 A260-TP348 A403-WP348 A182-F348 347
Type 348 A376-TP348 A271-TP348
18 0r-8 Ni
with Cb A213-TP348H
A312-TP348H A249-TP348H A403-WP348H A182-F348H
A271-TP348H
Alloy—200 B161 B161 B366-WPN (2) Inco Alloy #61
Alloy—201 B161 B161 B366-WPNL (2)
(low carbon)
Nickel Alloy—400 B165 B165 B366-WPNC ) Inco Alloy #60
and Ni-Cu
Nickel Alloy—500 B167 B167 B366-WPNCI ) Inco Alloy #62
Base Ni-Cr-Fe
Alloys Alloy B—{Hzstelloy)  (2) (2) B366-WPHB )
Ni-Mo
Alloy C—{Hzstelloy)  (2) (2) B366-WPHC )
Ni-Mo-Cr
3003F B241 B210 B361 (2) 1100 or 404
B221
B234
Aluminum 5083-0 B241 B210 B361 (2) 5356
B221
B234
6061-T6 B241 B210 B361 (2) 5356 or 404
B221
B234
1. When fittings are of welded construct on, the fitting manufacturer shall supplement the grade 2. No ASTM specification has been written. However, materials having chemical and physical
symbol marking with the letter “W". properties comparable to the other materials listed may be used.
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ALUMINUM MILL PRODUCT SPECIFICATIONS INDEX

i SAE
el 83 Federal Military Ll ANSI
Alloy Commodity AMS
1060 Bar, Rod, Shapes, and Tube, Extruded. ........ | ... | e e Eggé :ggg
Plate dnd SHET wowws s soncaswmeimmmes | wosses smnse || se dEEER EE b H38-3
....... B234 H38.6
Tiibg, DEAWI! covvs 2w s wnss sewno sucs wwmwis | v wwwomwwn | and lB483} {HSB.I?}
{8241} {HSB.? }
Tube, Extruded . ....vovveeiiiiiiiiiiee | e | e B345 H38.13
H38.5
1100 Bar, Rod, Shapes, and Tube, Extruded. ........ | ... | e, S B221
Bar, Rod, Wire and Shapes, Rolled or Drawn. ... QQ-A-225/1 | ...l 4102 833111%' :ggg
0T 114 I I R 4001 :
Plate and Sheet . ................coomrss- A250/1 | e {08} | Ba H38.2
B210 H38.3
TUBE, DFAWN e WWTT00/1 | e wez | {BEIOL | {edd
B241 H38.7
Tube, Brtruded . oovviens wammenaie sdesiiain & | weeamnas ovrs | s {3491} {H38.18}
TObE WEIRH cvs sy mannn swpaimnas sasire || swen sweemnce ) s B313 H38.11
3003 Bar, Rod, Shapes, and Tube, Extruded......... Q0-A-200/1 | ...l B221 H38.5
Bar, Rod, Wire and Shapes, Rolled or Drawn. ... QRA225]2 | e s g%tll% HHa’a'gédé
FOTEINGS « v vvvvveeeineninaeiniaeennes | e | e o e 7
Pipe, Extruded or Drawn ..........ooiiinn | cveiinenn MIL-P-25995 {8345} {H38.13}
4006
Plate and SHEEt ... ovvvereeeeeneeennss QQA250/2 | oo { 4008} B209 H38.2
B210 H38.3
4065
.................. WW-T-700/2 s 8234} {H38.6 }
Tube, Drawn ............ / {4057} {8483 H38.17
B241 H38.7
...................... B345 H38.13
Tilbe; EXtided e pop vassn asoavas o {8491} {HSB.IS}
TOBEWBIHB, s cipsmuss s swmaasnn || orwe sogeupes | e segome B313 H38.11
5083 Bar, Rod, Shapes, and Tube, Extruded......... QQ-A-200/4 | ... B221 H38.5
EORGINES! 1o rioie sommmonse. anpmsevmsnst A8 SLIENGHE Y QOA-367 | s e B247 H38.8
[ 4057
T R L R ————— QQA250/6 | .eeo...n 05t | B209 H38.2
4059
....................... Ceen B210 H38.3
Tube, Drawn ...... ... covvreeiiiiiiinns {8241} {H38,7 }
Tube, Extruded . ....ovvveiiii e [ e R345 H3813
5086 Bar, Rod, Shapes, and Tube, Extruded......... QQ-A-ZGOIg .......... B221 H38.5
Plate and SHEEL . ... vveereesreeneeennss {ggjﬁj%ggéo | 19} .......... B209 H38.2
Tube, Drawn ... WW-T-700/5 | .......... g%tl‘(ll Egg;
Tiibe, BARIABE « comvrenmmn saum i s o0 || eoee vsmismmnin | st sramamsn {8345} {H38:13}
Tube,Welded ........viirneiiiiiiie | i | e e B313 H38.11
1
6061 Bar, Rod, Shapes, and Tube, Extruded......... Q0-A-200/8 | ... {41%} B221 H38.5
4173
4115
4116
Bar, Rod, Wire and Shapes, Rolled or Drawn. ... QQ-A-225/8 | ... ﬂ%g B211 H38.4
4129
FOIGINESD e eeeeesseeeeeseneennnns 00-A-367 MIL-A-22771 {iﬁg} B247 H38.8
B241 H38.7
Pipe, Extruded or Drawn .........ooovvvvene | ciiiiinn MIL-P-25995 e {3345} {H38.13}
4025
4026
Plate and Sheet ... ...oovvvviiiiiennennnn. QUAZSOIIL | s v 4027 B209 H38.2
4043
4053
4079 }32191 ngg%
.............. WW-T-700/6 e 4080 B23 ;
Tube, Drawn ............... {4082 o R
B241 H38.7
Tube, Extruded ......ccovvvviinnrneiiiiene | e ] e 4 e B345 H38.13
4167
Tube, Extruded ........ooooviiviiinnainns QQ-A-00200/15 | .......... {g}gg} B221 H38.5
6063 Bar, Rod, Shapes, and Tube, Extruded......... 00-A-200/9 | ...l 4156 ggﬂ Hgg?
Pipe, Extruded or Drawn ..........oooovvnen | it MIL-P-25995 {8345} {HSB:IS}
B210 H38.3
T VT —— I MIL-T-46155 { : 433} {H38.17}
B241 H38.7
Tube, EREUdBA oo e covevvmmn snmmmmmin mnme | o sem s e | s e B345 {H38.13
' B491 H38.18
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SPECIFICATIONS and MATERIALS
APPLICABLE TO STAINLESS
BUTT WELDING FITTINGS

ASTM (American Society for Testing Materials) SPECIFICATIONS

These are basically materials specifications, ASTM A-403 (Factory Made Wrought Austenitic Steel
Welding Fittings) lists the permissible raw materials from which fittings can be made. In addition,
it controls the method of manufacture, quality assurance and marking,

The corresponding ASME Spec is SA-403. This is found in Section II Part A of the ASME Boiler
and Pressure Vessel Code. This is similar, but more exacting than ASTM A-403 for items manufac-
tured with filler metal added.

ANSI (American National Standards Institute) and
MSS (Manufacturers Standardization Society) STANDARDS

Both ANSI B16 9 entitled “Wrought Steel Butt Welding Fittings” and MSS SP-43 entitled “Wrought
Stainless Steel Butt Welding Fittings™ cover 2" through 24" and govern dimension and tolerance.
This difference is that ANSI B 16.9 covers all wall thicknesses and requires fittings to be fully rated
to the pressure temperature ratings of the matching pipe.

MSS SP-43 covers only lightweight stainless steel fittings and allows lower pressure tempera-
ture ratings than B16.9. See below for details.

Other supplementary ANSI and MSS Standards
ANSI B16.25 Butt Welding End Preparations
ANSI B16.28 Butt Welding Short Radius Elbows and Returns 1" through 24"
MSS sP-25 Marking of Each Fitting

ASME (American Society of Mechanical Engineers) BOILERS AND PRESSURE VESSEL CODE

This governs the fabrication and materials requirements for pressure vessels, piping and components.
Section II — Materials
Part A — Ferrous Part B — Non Ferrous Part C — Welding Materials
Section III — Nuclear Power Plant Components
For the manufacture of fittings where filler metal is added, a Certificate of Authorization (NPT
Stamp) is required.
Section V — Non Destructive Examination
Section VIII — Pressure Vessels
Section IX — Welding Qualifications



MSS SP-43 vs ANSI B16.9 for Schedules 5S and 10S Fittings

In response to the need of the process industries, SP-43 Specification was issued in 1650 by the Man-
ufacturers Standardization Society. At that time, stainless steel piping was used for its resistance to
corrosion and to eliminate product contamination. Pressure was seldom a factor.

Pressure ratings for 58 and 108 fittings are shown in MSS SP-43. They reflect the emphasis on
corrosion resistance rather than pressure. These pressure ratings are less than the allowable pressure
ratings that are applicable to the matching pipe.

Today there are many applications for schedules 55 and 105 piping at higher pressures than those
permitted in SP-43. To cover this, SP-43 was revised to include a statement, “For fittings of same
pressure rating of matching pipe, refer to ANSI-B 16.9.”

SP-43 and B16.9 arc similar dimensionally in that the fixed position for the welding ends with
reference to the centerline of the fitting and the overall dimensions are identical. OD tolerances of
SP-43 fittings are tighter than those shown for B16.9 fittings.

ANSI B16.9 has the added provision that the pressure of the fitting shall at least equal the com-
puted bursting pressure of scamless pipe of the same wall thickness and material.

In order to differentiate fittings made to these specifications, the prefix “CR” is stown before the
alloy designated for SP-43 and the symbol “WP” is shown to indicate B 16.9 fittings.

A user who wants to obtain 55 and 108 to B16.9 fittings must reference this Spec when ordering
fittings to ASTM A-403. If B16.9 is not specified, the manufacturer may supply either SP-43 or B16.9
at his option.

Other suggestions to engincers and purchasing managers are on the following pages, and are
offered as a guide to help you receive what you specify and order.
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SUGGESTIONS for

7he Enqirneer

A few words added to your specifications will assure greater quality and
fabrication savings. Your particular requirement will determine the degree
of quality demanded. But, remember that each quality assurance mentioned
here can be obtained from certain quality producers at no extra cost.

SPEC. SUGGESTION #1

“All fittings will be in accordance with ASTM A-403", and will be
rated to corresponding pipe schedules.

Tees will have no welds in the throat area and the crotch will be
reinforced with long radius design to eliminate sharp corners.

YOU'RE ASSURED
OF THESE
FEATURES

n “SEAMLESS PROCESS”

Jur

\

\

B S —

Eliminates chances of sub-par welds . . . faulty construction design. Most
FLOWLINE tees are seamless. Even where seamless pipe is not generally
available, FLawenve's exclusive process necessitates only one weld* . . .
safely away from the side outlet—the point of greatest stress.

*100% inert gas shielded welding process performed by qualified
welders to Section IX of the ASME Boiler & Pressure Vessel Code.

E “LONG CROTCH RADIUS"

e
w,

&

Contributes to optimum flow characteristics. ALL Feowesnve tees from
1¥%" through 24" are scietifically shaped with lang crotch radii.

128

B “REINFORCED CROTCH”

Extra thickness at the crotch . . . the point of greatest stress. Tee is
stronger than corresponding pipe.




YOU ELIMINATED
THESE
FAULTS

“CHOKED THROAT”

LA | I
\-5“ I—\Lh

Generally distorts original shape. Results in impaired or unknown flow
conditions. This crude design often allows jorosity from filling gaps
caused by uneven template cutting . . . induces formation of erosion
pockets . . . areas of concentrated stress!

E “POINT AND NOTCH”

SS— i s

Even under optimum welding techniques, this design results in a pressure-
strength factor of 65%—compared with pipe of the same schedule.
If a lower pressure rating is acceptable, really save money—use lighter
schedule pipe and fully pressure rated tees.

“THIN WALL AT CRCTCH AREA”

Usually caused by pulling lip to weld on nipple . . . result—built-in points
of early system failure! Remember . . . a process piping system is only
as strong as its weakest point!

“SQUARE INSIDE CORNERS”

Restrict flow . . . cause pressure loss, excessive turbulence resulting in
erosion and stress corrosion!

When weld is put in the crotch it is placed in the most highly stressed
area of the tee.

(Suggestions for the Engineer, cont'd.)
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SPEC. SUGGESTION #2

“All fittings to be in accordance with ASTM A-403.
The following manufacturers are acceptable: FLOWLINE'' (If
desirable mention other known quality manufacturers).

Specifying Known Quality Manufacturers Assures Elimination of These Faults

FAULT

CORRECTION REQUIRED

CORRECTION COST

as expressed in terms of original fitting cost

END OUT OF SQUARE

il

Even within tolerances . . . 11ultiple variations pyramid . . .
make costly ‘‘Rube Goldberg'* adjustments necessary!

End must be re-machined in your shop
or sub-contracted. Also, cost of shop
order or purchase order. Fittings and
shop print must be marked with new
dimension and handled as a special.

From 10%
on large fittings
to 50%
on small fittings

CENTER-TO-I'ACE
OUT OF TOILERANCE

If short: two additional welds and cuts for compensating
section,

If Tong: one additional cut to hold layout dimension.

Check fitting to see if it complies with
dimensional standard. If not, fitting is
then marked as a special. Check draw-
ings and alter pipe cutting sheet in
order to hold dimensions. Inspection
and engineering time consumed—two
hours.

From 7%

on large fittings
to 30%

on small fittings

B OUT-OF-ROUND
- >
™\
‘ \

Requires correction prior to acking.

Time-consuming, difficult pipe clamp-
ing necessary to achieve roundness of
matching pipe. Layout is cumhersome
and welding more difficult.

From 10%
on large fittings
to 50%
on small fittings

I3 INADEQUATE STOCKS

Extended deliveries and brolen promises delay on-stream
date . . . increase fabrication costs . . . hurt customer’s posi-
tion when competitor's new product reaches the market first.

Increased administrative cost of
expediting. Possible cancellation and
re-purchase. New order usually subject
to disadvantageous price level.

5% to 35%
depending on
value of fittings
involved

B I.D. BEYOND TOLERANCE

,v

/

Disturbs flow . . . must be corrected before proper joint

possible.

Requires taper boring or re-sizing ends.
If re-sizing is necessary, it cannot be
performed on the site and fitting must
be returned to the supplier.

10% to 20%
depending on
fitting size




SOME
FAULTS
THAT CANNOT
BE
CORRECTED

E UNMARKED FITTINGS

Another manufacturing short-cut! Why buy fittings from a
manufacturer who won’t commit himself to trademark, alloy,
heat number, size and schedule? Maybe he isn’t sure himself?

E DEFECTIVE INNER SURFACE

Die marks, scores and waves accelerate corrosion, stress,
turbulence, erosion and product accumulation.

B THIN WALL AT OUTSIDE RADIUS

Less than system’s designed minimum . . . shorter life . . .
possible plant shutdown . . . dangerous personnel hazard.

n CHOKED BODY— FLAT BACK

~ )

¢

Prevents design flow. Causes pressure loss . . . excessive
turbulence resulting in erosion . . . shorter life.

SUGGESTIONS for
Mater/as Mernagers

Strict compliance by your suppliers in quoting to
your specifications is becoming more important
than ever. Product quality variance can be enor-
mous within an industry.

Dependable suppliers will ask you to assure
your Company in obtaining reliable bids and

promised product, by—

1. Declaring their source(s) of supply, stress-
ing that no exceptions to the declaration will

be tolerated.

2. Communicating with the delivery point to
assure that you have received what you

bought.
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Page Page Page
Allowable working pressures, Elbows, plus values .............. 14-15 Reducers, plus values ............ 45
fittings ............. ...l 98-109 45° Elbows, long radius. .. ... .. 22-23 Reducing outlet crosses .......... 54-59
Allowahle working pressures, 90° Elbows, long radius........ 16-17 Reducing outlet tees ............. 3237
NANZER: ovronsmessss o s wosensa am s 80-83 90° Elbows, short radius. . ... .. 2021 Retupns, 180% . oo ve woesmime 24
Aluminum mill product 90° Reducing Elbows, long radius 18-19 Service facilities ................ 12-13
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Butt-welding, advantages of ....... 4.5 Flange design data. . . 64 specifications cross index. ... ... 124
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CapS ........... lF W AT 2 s 2 5'27 Flanges C|aSS 150 300 400 600 Stra|ght tEES ................... 30‘31
Chemical and physical properties, 900, 1500. 2500 6679 SHUD BOES . s somi i o s - 3844
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Dimensional tolerances, fittings. ... 60-61 flanges ....... s v 80-83 Testing techniques .............. 8-11
Dimensional tolerances, flanges.... 65 Outlet tees, reducing............. 32-37 Tolerances, fittings .............. 60-61
Dimensions, Piping design ................... 88-95 Tolerances, flanges .............. 65
seamless and welded pipe....... 96-97 Reducers, concentric ............ 46-51 Welding crosses................. 52-59
Eccentric reducers............... 46-51 Reducers, eccentric.............. 46-51 Welding end detail .............. 61
INDEX TO PARTS NUMBERS
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I%:asltc Buﬁl?tin
ar
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C CAPS: wisvas s 0 srpsmeoonss S s S mmins 2 568 simass G5 C-1 C4 C-8 C-16 C-XX 26-27
H 90° ELBOWS, Short Radius ................. H-5 H-1 H-4 H-8 H-16 H-XX 20-21
J 459 ELBOWS ... J5 J1 14 18 J-16 J-XX 22-23
K TEES, Reducing Qutlet ..................... K-5 K-1 K-4 K-8 K-16 K-XX 32:37
L 90° ELBOWS, Long Radius .................. L5 L-1 L-4 L-8 L-16 L-XX 16-17
Q REDUCERS, Eccentric ...................... Q-5 Q1 Q-4 0-8 Q-16 Q-XX 46-51
R REDUCERS, Concentric ..................... R-5 R-1 R-4 R-8 R-16 R-XX 46-51
RL 90° REDUCING ELBOWS, Long Radius ......... RL-5 RL-1 RL-4 RL-8 .- .- 18-19
S STUB ENDS, Type A, MSS Short Length. ........ S5 S1 S4 - .- - 4041
S STUB ENDS, Type B, ANSI Long Length......... s .- S4 S8 S-16 S-XX 42-43
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U 180° RETURNS, Long Radius ................ U-5 U1 U-4 U-8 .- .- 24
X CROSSES, Straight ........................ X5 X1 X-4 X-8 X-16 X-XX 52-53
Z CROSSES, Reducing Qutlet ................. -5 71 74 Z-8 Z-16 Z-XX, 5459
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GENERAL TERMS AND CONDITIONS

> ACCEPTANCE
All orders are subject to acceptance by FLOWLINE
DIVISION at its home office at New Castle,
Pennsylvania only.

> PRICES
See Price Sheet for prices. All prices and all terms and con-
ditions of sale are subject to change without notice.

> TERMS

Terms are given on Price Sheet. All accounts are payable
in United States funds, free of collection, exchange, or any
other charges.

» TAXES

The amount of any sales, use, occupancy, or excise tax
of any kind for which FLOWLINE DIVISION is
legally liable, either initially or through failure of payment
by purchaser, shall be added to the prices quoted and pur-
chaser agrees to pay the same to FLOWLINE
DIVISION | unless otherwise specifically arranged.

» PARTIAL SHIPMENTS

FLOWLINE DIVISION rcserves the option, depend-
ing on conditions, and unless otherwise definitely agreed,
to make partial shipments. Payment for partial shipments
is due on the basis of dates of invoices covering them,

> RETURNS

Items purchased from FLOWLINE OIVISION
may not be returned without our express written consent.
A waiver by FLOWLINE DIVISION of this require-
ment in  any instance shall not preclude
FLOWLINE DIVISION from asserting this
provision in any other instance.

> RESPONSIBILITY

FLOWLINE DIVISION is not responsible for
delays, defaults, or damages due to any causes
whatsoever, beyond FLOWLINE DIVISION s
control, including fires, floods, accidents, strikes,
embargoes, and governmental action.

> SPECIAL FITTINGS

Orders for special fittings are accepted only with the
agreement that the purchaser will pay for work performed,
material used, and a reasonable profit in the event of
cancellation.

NOTE: For additional “Terms and Conditions", refer to Price Sheet.

Catalog 96-5M-596

» CANCELLATION

Cancellation of orders placed with and accepted by
FLOWLINE DIVISION may be made only with the
written consent of FLOWLINE DIVISION.

b CLAIMS
Claims for shortages, damaged products, or non-confor-
mance of products must be made in writing within ten (10)
days after receipt of items shipped, provided that
FLOWLINE OIVISION is afforded the opportunity
to investigate.

» WARRANTIES

ALL EXPRESS OR IMPLIED WARRANTIES OF
FLOWLINE OIVISION (INCLUDING WAR-
RANTIES OF MERCHANTABILITY AND FITNESS)
ARE HEREBY EXCLUDED EXCEPT AS FOLLOWS:
FLOWLINE DIVISION warrants only that it
will replace any items sold hereunder which fail to
meet applicable ANSI and/or MSS standards or spe-
cific customer specifications within one year after the
date of delivery of said items to the Buyer, provided (a)
Buyer gives FLOWLINE OIVISION prompt
written notice of any such failure, (b) the items have
been installed and/or used as recommended by
FLOWLINE OIVISION and in accordance with
recognized engineering and piping practices, and (c)
the items have not been subjected to corrosive or abra-
sive operating conditions deemed to be inappropriate
or improper under recognized engineering and piping
practices.

» SELLER'S LIABILITY

FLOWLINE DIVISION ‘s liability in any cause of
action arising from manufacturing defects or defective
material in the items sold is limited solely to the replacement,
free of charge, of such defective items or to the refunding to
the Buyer of the purchase price of such defective items,
whichever is of less cost to FLOWLINE DIVISION.
FLOWLINE DIVISION shall not be responsible for
the results of technical advice or services rendered in
connection with the design, installation or use of any
product. FLOWLINE DTIVISION shall not be liable
in any cause of action for any interruption of operations,
loss of profits, or for special, incidental, contingent or
consequential damages.

Printed in U.S.A.



HEAT NO.
SIZE * SCHEDULE

WALL THICKNESS
MATERIAL

HEAT NO.
SIZE = SCHEDULE

WALL THICKNESS
MATERIAL

HEAT NO.
SIZE = SCHEDULE

HEAT NO.
SIZE * SCHEDULE

WALL THIEKNESS
MATERIAL

HEAT NO
HIZE + SCHEDULE

WALL THICKNESS
MATERIAL

HEAT NO
SIZE + SCHEDULE

WAL THICKNESS
MATERIAL

HEAT NO
HIAT NO SIZE + scHEDULE
SIZE * SCHEDULE e Wy
= / WALL THICKNESS
poxness | MATERIAL




