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Wolff is a well-known producer of forged steel flanges. Stainless steel, carbon steel, alloy steel, and special

alloys are among the materials used to make our flanges.

Our flanges are manufactured in accordance with international standards for use in high pressure applications

and difficult environments such as the oil and gas and petrochemicals industries.

We can achieve the highest levels of product quality, efficiency, and dependability thanks to modern equipment

and highly qualified workerforce. Integrating it with our unwavering quality management system results in a

superior product for our customers.

STANDARDS TYPE

« ANSI/ASME  WELDNECK

« DIN e SILPON

o EN1092-1 o BLIND

e BS4504 e SOCKETWELD

e IS o LAPJOING

« GOST o THREADED

« AWWA o ASPERDRAWING

SIZE

1/2"to 60"

SECTORS

MATERIAL

o STAINLESS STEEL

o CARBON STEEL

e ALLOY STEEL

o DUPLEX/SUPER DUPLEX STEEL
e HIGHNICKELALLOYS

o SPECIALSTEEL

Oil & Gas, Petrochemical, Chemical, Power, Pharamceuticals, Food Industry, Water, Steel Plants, Ship Building,

And General Engineering
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WELDING NECK SOCKET WELDING
ANSI B16.5 FORGED FLANGES Unit: mm

BORE LENGTH THRU HUB
Nominal i O.D. of | At Base _ Diam of | Radius | Thread

Thick Weldin Weldin Slip-on
Pipe i Raised | of Hub ICKENSS Neclkg < Thrlepaded Hub at
. Socket Socket Bevel i Length
S F 9
e A Welding | Welding | Joint Neck Welding i

e nn—nnnn

89 35.1 30.2 11.2 15.7 . 22.9 47.8 15. 15.7 21.3 15.7
-n ---
50.8 493 14.2 26.7 34.5 35.1 55.6 17. 17.5 33.5 17.5
----
1" 73.2 65.0 17.5 40.9 49.5 50.0 62.0 22.4 22.4 48.3 6.4 22.4
-----
2 104.6 90.4 22.4 . 74.7 75.4 69.9 28.4 28.4 73.2 28.4
--m
R 139.7 122.2 23.9 90.2 103.4 104.1 71.4 31.8 31.8 101.6 9.7 31.8
---
185.7 163.6 23.9 128.3 143.8 144.5 88.9 36.6 36.6 141.2 11.2 36.6
_--
343 269.7 246.1 28.4 202.7 221.5 222.3 101.6 44.5 44.5 219.2 12.7 44.5

381.0 368.3 31.8 304.8 3272 3282 1143 55.6 55.6 323.9 12.7 55.6

597 469.9 457.2 36.6 387.1 410.5 @ 4112 1270 63.5 87.4 406.4 12.7 63.5

-- 50 | e | na | sio |ea | amo | o> | son | w2 | 27 | 03|

699 584.2 558.8 42.9 489.0 513.1 5144 1445 73.2 103.1 508.0 12.7 73.2
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ANSI B16.5 FORGED FLANGES Unit: mm

DRILLING BOLTING APPROXIMATE WEIGHT
Nominal

Pipe S Welding Socket
Size , o Length Neck Welding

0es - N P P
15.7 1/2 50.8 572 - 0.52 0.47 0.51 0.47 0.47

N A T R K K R N K
12.7 79.2 15.7 1/2 57.2 63.5 76.2 1.10 0.86 0.93 0.95 0.87

I N TN A R T T T RN A N R R
1% 15.7 98.6 15.7 63.5 69.9 82.6 1.81 1.41 1.51 1.62 1.45

N R T K T T RN
2 19.1 139.7 4 19.1 76.2 88.9 « 101.6 4.28 3.43 3.60 4.06 8.55

T T T T K T T T N T
3 . 177.8 19.1 76.2 88.9 « 101.6 5.50 5.00 4.99 5.90 5.00

I N T A ) T R R N R
23.9 215.9 22.4 3/4 82.6 953 | 108.8 891 6.51 6.44 9.00 6.96

T 2 T 2 0 N ) K N
31.8 298.5 88.9 108.0  120.7 18.00 13.00 12.66 20.00 @ 13.93

I T R T R T K KT ST ECI
39.6 431.8 12 25.4 101.6 | 120.7 1334 @ 3898 27.68 28.30 4400 @ 29.03

N N T A RSN B T EN T KN T T

44.5 539.8 16 28.4 1 1143 | 133.4 1461 64.41 45.00 52.98 78.00 47.37

541 635.0 20 318 1" 139.7 1588 1715 89.36 73.00 85.00 125.00 @ 77.81

- 749.0 - 1524 | 1715 | 1842 | 119.66 | 9600 | 12000 | 19000 | 100.75
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ANSI B16.5 FORGED FLANGES Unit: mm

Nominal
Pi

L Base of | Raised

Size

(NPS)

Hub Face

BORE LENGTH THRU HUB
Outside | Diam at | O. D. of | Thick -
ness

C Diam of | Radius |Threaded
Welding | Slip-on Lap ounter Welding | Slip-on
Bore of
Neck Socket Mi Threaded
Socket ocke ™ ": d Socket Fillet | Length
Welding | Welding | Joint I:I? < Neck | Welding i
in.

95 38.1 35.1 14.2 15.7 22.4 22.9 23.6 52.3 22.4 22.4 213 15.7

----

53.8 50.8 17.5 26.7 34.5 351 35.8 62.0 26.9 269 335 17.5

B NI N T T T R T R T
1/2

69.9 73.2 20.6 40.9 49.5 50.0 50.5 68.3 30.2 30.2 48.3 6.4 22.

---m
1/2

91 100.1 104.6 254 62.7 74.7 75.4 76.2 76.2 38.1 38.1 73.2 7.9 31.8
N T CO T T

F* 229 133.4 139.7 30.2 90.2 103.4 104.1 104.9 81.0 44.5 44.5 101.6 9.7 36.6
Lo L e D ont L Lisol s s Loa s s il

177.8 185.7 351 123.3 143.8 1445 144.5 98.6 50.8 50.8 1412 112 42.9
n---

260.4 269.7 411 2027 221.5 |2223| 2223 1113 62.0 620 2192 127 50.8

521 374.7 381.0 @ 508 @ 304.8 3272 3282 3287 130.0 732 101.6 3239 @127 60.5

482.6 469.9 57.2 387.4 410.5 4112 4112 146.1 82.6 120.7 4064 127 68.3

-- sz | es | izo | wo | e oo vz 227 | 0

775 587.2 5842 « 635 @ 489.0 5131 5144 5128 162.1 953 139.7 508.0 @12.7 73.2

7015 | 6922 m 5906 | 6160 |6160| 6144 | 1681 | 1064 1524 609.6
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ANSI B16.5 FORGED FLANGES Unit: mm
APPROXIMATE WEIGHT
Nominal
Pipe
Size
(NPS)
9.7 66.5 15.7 57.2 63.5 76.2 0.80 0.62 0.61 0.65 0.62
BN T N N RN T T RN T KR
12.7 88.9 19.1 5/8 63.5 76.2 88.9 1.64 1.50 1.50 1.50 1.55
T T T T N N
i 15.7 1143 4 22.4 3/4 76.2 88.9 101.6 3.06 2.60 2.60 2.69
T T R T T T T N R T T T
2 19.1 149.4 3/4 82.6 101.6 = 1143 5.31 4.50 4.50 5.40 4,75
-----
" 22.4 184.2 22.4 95.3 108.0 127.06 8.20 7.7 9.53
23.9 235.0 22.4 3/4 108.0 @ 120.7 1334 15.12 13.00 13.00 16.00
31.8 330.2 12 25.4 7/8 120.7  139.7 1524 30.48 26.00 25.00 36.00
39.6 450.9 16 31.8 1 146.1 1715 184.2 64.41 51.26 60.00 80.00
44.5 571.5 351 1 165.1 190.5 203.2 115.00 95.00 112.00 @ 139.25

541 685.8 35.8 1 1842 2032 2223 @ 175.00 136.00 165.00 @ 223.17
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ANSI B16.5 FORGED FLANGES Unit: mm
Nominal BORE LENGTH THRU HUB
ominal | Qutside | Diam at | O. D. of | Thick - Count Diam of | Radius | Threaded
Pipe Welding | Slip-on ;un er Welding | Slip-on
; f
. Base of | Raised Neck Socket Moi:: Threaded o
i Hub Face ness | Socket Threaded Socket Fillet | Length
(NPS) Welding | Welding i Min. Welding
“““““““
95 38.1 35.1 14.2 2.4 22.9 23.6 52.3 22.4 22.4 21.3 15.7
BN 7 N A A ET T T T A T
124 53.8 50.8 17.5 34.5 35.1 35.8 62.0 26.9 26.9 335 17.5
BN A A P T P T T T AT
i 69.9 73.2 22.4 495 50.0 50.5 69.3 31.8 31.8 48.3 6.4 22.4
1 e e s e e e o
2 91 100.1 104.6 28.4 3 74.7 75.4 76.2 79.2 41.1 41.1 73.2 7.9 31.8
BN P P Y T B T Y TR Y T P T A T
3 229 133.4 139.7 35.1 -° 103.4 104.1 104.9 85.9 493 493 101.6 9.7 39.6

189.0 185.7 445 : 143.8 1445 1445 114.3 60.5 60.5 1412 112 47.8

419 273.1 269.7 55.6 3 2215 2223 222.3 133.4 76.2 762 2192 @ 127 .
559 400.1 381.0 @ 66.45 327.2 328.2 328.7 155.4 91.9 117.3 3239 127 69.9

--m- T

495.3 469.9 76.2 510.5 4112 4112 177.8 106.4 139.7 406.4 @127

813 609.6 584.2 88.9 513.1 5144 5128 190.5 127.0 165.1 508.0 @127 82.6

-- 717.6 692.2 |101.6 - 616.0 | 616.0| 614.4 203.2 139.7 |184.2 | 609.6
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ANSI B16.5 FORGED FLANGES Unit: mm

DRILLING BOLTING APPROXIMATE WEIGHT
Nominal

Pipe Number [ [ Stud Bolt Length Welding Sl:::" Lap Socket
si i of Neck |Threaded Joint Welding
JZS b Malefemale

(NPS) | ' ' Tongue .. “n“n“
Groove

---

12.7 88.9 4 15.7 88.9 82.6 88.9 2.00 2.00 2.00 2.00 2.11
BN TR TN RN
1 15.7 114.3.6 4 22.4 3/4 108.0 101.6 108.0 3.80 3.80 3.80 3.80 3.88
--n---
2 19.1 149.4 22.4 3/4 120.7 1143 120.7 8.20 5.90 5.90 6.80 6.36
-n----
3 22.4 184.2 254 7/8 139.7 133.4 139.7 12.00 9.53 9.40 13.17
-n--
23.9 266.7 28.4 165.1 158.8 165.1 31.00 29.00 29.00 30.84
—---
31.8 349.3 12 31.8 1 190.5 184.2 196.9  55.00 52.00 52.00 64.00
---

39.6 489.0 20 351 1 222.3 215.9 222.3  110.00 97.52 108.86 @ 132.00

44.5 603.3 20 1% 254.0 247.7 254.0 177.06 @ 149.82 165.71 | 22473

541 723.9 44.5 1°° 285.8 279.4 2921 267.86 @ 231.54 260.00  365.00




STANDARD FINISHES for Face of Flange (ANSI B16.5)

STOCK FINISH: The most widely used of any gasket finish, because, practically, is suitable for all ordinary service
conditions. this is a continuous spiral groove. Flanges sizes 12" (304.8mm)nd smaller , are produced with a 1/16
round- nosed tool at a feed of 1/32" per revolution. For sizes 14:” (355.6mm) and arger. The finish is made with
1/8" round- nosed tool at a feed of 3/64" per revolution.

SPIRAL; SERRATED OR PHONOGRAPHIC : This finish is produced by using a 90° round- nosed tool.

CONCENTRIC SERRATED : This finish is produced by using a 90° round-nosed tool.
SMOOTH FINISH : The cutting tool employed shall have an approximate 0.60" radius. The resultant surface finish.

shall have a 125p inch to 250p inch (ANSI B16.5 para 6.4:4.1).

1. RAISED FACE , AND LARGE MAKE AND FEMALE

Either a serrated-concentric or serrated-spiral finish having from 34 to 64 grooves per inch is used The cutting tool
employed has an approximate 0.06 inch radius. The resultant surface finish shall have a 125m inch

(3.2pm) to 500, inch (12.5um) approximate roughness.

2. TONGUE AND GROOVE , AND SMALL MALE AND FEMALE
The gasket contact surface does not exceed 125y inch (3.2um) roughness..

3. RING JOINT

The inside wall surface of gasket groove does not exceed 63 inch (1.6um) roughness

4. BLIND

Blind flanges need not be faced in the center if when this center part is raised its diameter is at least 1 inch small
than the inside diameter of fittings of the corresponding pressure class. When the centre part is depressed its
diameter is greater than the inside diameter of the corresponding pressure class fittings. Machining of the depressed

center is mpt required

STOCK FINISH

DN-NPS 12 DN-NPS
08 32 ey
T

1.6
|j‘> H;a" \ | |1/32" 1/11" \ | |3/644
4—
0.05 f‘\/\/\/\/v\l I/\_/\/\_/\I—:g_é
0.00197" 0.0022"

SPIRAL SERRATED OR 0.8
PHONOGRAPHIC N

B> CONCENTRIC SERRATED

|j‘> SMOOTH FINISH




TOLERANCE

ANSI B16.5 FORGED FLANGES
SOLID FLANGE SLIP-ON FLANGE WELDING NECK FLANGE TYPE OF GASKET SURFACE

MALE & FEMALE TYPE TONGUE & GROOVE TYPE

N

THREAD SOCKET--WELDING
SLIP--ON LAP JOINT AND BLIND WELDING NECK

When O.D. is 24 or less +1/16" (1.6mm)

When O.D.is 24 “ or less +1/16" (1.6mm)*

) ) Outside Diameter

Outside Diameter When O.D. is Over 24 +1/8"(3.2mm)*

When O.D. is Over 24" +1.8"(3.2mm)*
10" and Smaller +1/32"(0.8mm)

Threaded Within Limits on boring guage

Inside Diameter 12" thru 18" +1/16" (1.6mm)

10" & Smaller
Inside Diameter Socket-Welding Slip-on +1/32" (0.8mm) 0" +1/8" (3.2mm)
o 12" & Larger 20" and Larger /16 (L6mm)
and Lap joint u "
+1/16" (1.6mm) -0
" o . 1/16" Raised Face +1/32" (0.8mm)
5" and Smaller +3/32" (2.4mm) Diameter of Contact .
-1/32" (0.8mm) o 1/4" Raised Face Tongue & +1/64" (0.4mm)
Outside Diameter of Hub & and Larger +5/32" (4.0mm) Groove Male.Female

-1/32" (0.8mm)

When Husb B(lzlse is 24" or +1/16" (1.6mm)
1/16" Raised Face +1/32" (0.8mm) Diameter of Hub at Base mater
When Hub Base is Over 24" +1/8"(3.2mm)
Diameter of Contact Face 1/4" Raised FaceTongue &
+1/64" (0.4mm) .
Groove Male.Female 5" and Smaller +3.32" (2.4mm)
Diameter of Hub at Point - 1/32" (0.8mm)

Diameter of Counterbore Same as for Inside Diameter of Welding +5/32" (4.0mm)
6" and Smaller

-1/32"(0.8mm)
Bolt Circle +1/16" (1.6mm)

Bolt Circle +1/16" (1.6mm)

+1/32" (0.8mm) +1/32"(0.8mm)

Bolt Hole Spacing Bolt Hole Spacing

Eccentricity of Bolt Circle 2 1/2: Smaller Eccentricity of Bolt Circle 21/2" & Smaller
1/32" (0.8mm) Max. ) ) 1/32" (0.8mm) Max.
with Respect to Facing 2" & Larger with Respect to Facing 3" & Larger

1/16" (1.6mm) Max. 1/16" (1.6mm) Max.

Eccentricity of Bolt Circle

Eccentricity of Bolt Circle " 1/32" (0.8mm) Max*
1/32" (0.8mm) Max. ’
with Respect to Bore with Respect

Eccentricity of Facing with Eccentricity of Bolt Circle

1/32" (0.8mm) Max*

Respect to Bore with Respect to Bore

+1/8"(3.2mm) -0"

18" and Smaller

18" and Smaller +1/8" (3.2mm) -0"

Thickness

Thickness 20" and Larger +3/16" (4.8mm) -0"

+3/16" (4.8mm) -0"

20" and Larger

10" and Smaller +1/16" (1.6mm)

10" and Smaller +1/16" (1.6mm)

Length Thru Hub Length Thru Hub

20" and Larger +1/8"(3.2mm)

12" and Larger +1/8"(3.2mm)

Note: * This tolerence is not covered in ANSI B16.5, but maker’s option.



WELDING ENDS

ANSI B16.5 FORGED FLABGES

BEVEL FOR WALL THICKNESS(t) BEVEL FOR WALL THICKNESS(t)
0.19 INCH RTO 0.88 INCH INCLUSIVE GREATER THAN 0.88 INCH
A A—>
0.06" £ 0.03"
2|2 |« . 2T 3222
-> |<— 372" $2%/2" 0.06" +0.03" > |<—
0.12 Min, Radius
. [RY R
SN— 0.25 Min 0.75" 4\1/
] > ¢ 0.25 Min
B, B_—|7"Ma 3
A= Nominal Outside Diameter of Pipe A= Nominal Outside Diameter of Pipe
B-Nominal Inside Diameter of Pipe B-Nominal Inside Diameter of Pipe
45" Max t=Nominal Wall Thickness of Pipe t=Nominal Wall Thickness of Pipe
X X
I— 1

NOTE: When the thickness of the hub at the bevel is greater than that of the pipe to which the flange is joined and the additional thickness is providing on the outside diameter. A taper
weld having a slop not exceeding 1 to 3 may be employed or alternatively, the greater outside diameter may be tapered at the same maximum slope or less. from a point on the welding
bevel equal to the OD at the mating pipe, Similarly, when then the greater thickness is provide on the inside of the flange, it shall be taper- bored from the welding end at a slope not

exceeding 1 to 3.

when flanges covered by this standard are intended for sserbices with light wall. higher strength pipe. the thickness of the hub at the bevel may be greater than that of the pipe to which
the flange is joined under these conditions a single taper hub may be provided and the outside diameter of the outside diameter of the hub at the base (Dimensions X) may also be

modified.

The additional thickness may be provided on either inside or outside partially on each side. but total additional thickness shall not exceed one half times the nominal wall thickness of

intend mating pipe.

10 Deg

: .'Y .
[P

k ﬁl\LL)
c B 0.12 Min. Radius (3) © 0.22 Min (6)

Note 2

INSIDE CONTURE FOR USE WITH

INSIDE CONTURE FOR USE WITH
TAPER BACKING RING

RECTANGULAR BACKING RING

18 Deg. Max. (1:3)
14 Deg. Min. (1:4)

18 Deg. Max. (1:3)

14 Deg. Min. (1:4) <
’ |
|
& {
v o 18 Deg. Max. (1:3) 18 Deg. Max. (1:3) {
) ~ ’ 14 Deg. Min. (1:4) 14 Deg. Min. (1:4) \ 'I\

BEVEL FOR OUTSIDE THICKNESS BEVEL FOR INSIDE THICKNESS BEVEL FOR COMBINED THICKNESS

NOTE: (1) when the materials jointed have equal minimum specified yield strength, there shall be no restriction on the minimum slop.

(2) Neithert1,t2 nor theor sum (t1+t2) shall exceed 0.5t
(3) When the minimum specified yield strengths of the sections to be joined are unequal, the value of to shall at least equal t times the ratio of minimum specified yield strength of the

pipe to minimum specified yield strength of the flange.




BS4504

Ha2

Code 101 Code 105

Dimensions of PN 10 ﬂanges Unit: mm

Pange thiknes || Lengthe Neckomeer
Radius

S

gg Use PN 16 dimentions
65
80
100
125
150
N R R R N R T
250 395 12 M20  273.0 276.5 26 235 46 16 288
350 505 460 22 16 M20 3556 3595 28 26 26 325 53 16 390 400 10 7.1
-
450 615 565 26 20 M24  457.0 467.0 72
600 780 725 M27  610.0 6165 42 28 34 575 75 18 640 658 12 7.1

---m--m

800 1015 @ 950 24  M30 8130 - -

- 12
m-----

1000 1230 1160 36 28 M33 1016.0 - 34 52 960 - 95 1050 - 10.0
--m--
1400 1675 1590 42 M39 1420.0 - - 120 25 1460 - 12.0
------
1800 2115 2020 48 44 M45 1820.0 - - - 140 30 1866 - 15 15.0
-------
2200 2550 2440 56 M52 2220.0 - - 160 35 2275 - 18 18.0
------
2600 2960 2850 56 60 M52 2620.0 - - - 180 40 2680 - 18 22.0
------

3000 3405 3290 62 68 « M56 3020.0 - - 200 45 | 3085 - 18 24.0




BS4504

|

Code 105 Code 111

Dimensions of PN 16 flanges Unit: mm

Pange thiknes || Lengthe Neckomeer
' Radius

Outside ia.
: Bore
dia. dia.
of neck
Cc2
111 112 112 111
dia 113 113 | 112
113 113

10 90 60 4 M12 172 18.0 14 14 14 - 6 28
---II-
20 105 75 4 M12 269 @ 27.5 16 16 16 - 24 4
---ll-
32 140 = 100 18 4 M16 424 435 18 56
----
50 165 @ 125 18 4 M16 603 @ 61.5 20 18 18 - 45 8 74 84 S 29
-ﬂ
160 18 8 M16 @ 889 @ 90.5 20 50 10 110 = 118 [o) 3.2

nmn

125 = 250 @ 210 18 M16  139.7 1415

nn

200 340 22 12 M20  219.1 2215 26 44
460 410 26 12 M24 3239 3275 28 285 342

I 75 B 7 2 ) )
400 580 525 30 16 M27 4064 411.0 38 32 375 63 85 16 444 456 10 8.0

m-m
500 715 650 33 20 M30 508.0 513.0 46 34 90 546 559 12 8.0

N 2 M ) e R R R I R R R N N T
700 910 840 24 M33 ' 711.0 - 60 36 48 670 83 100 18 750 760 12 8.8

N N N N R N R TR R T
900 1125 1050 28 M36 914.0 - 76 58 860 94 110 948 968 12 10.0

-lm
1200 1485 1390 48 M45 1220.0 - 1160 - 130 30 1260 - 12.5

-------
1600 1930 1820 56 40 M52 1620.0 - - 160 35 1668 - 16.0

------

2000 2345 2230 62 48 = M56 20200 @ - - 190 40 | 2072 - 15 20.0
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Type 01 Type 02 & 32 Type 02 & 33 Type 04 & 34

R1

_ A -
7Y 1\5 A /Y
x B1
zu A N1 N2 N2 __ﬂ N3
(]
x Y ¥ v v
Hs
C1 %—t_ ) = N —l |&
<> €]
H2 H1
Type 05 Type 11 Type 13 Type 21

This diagram illustrates the arrangement but not necessarily the correct number of bolt holes.

NOTE 1. Dimensions N1, N2 and N3 are measured at the intersection of the hub draft angle and the

back face of the flange.

NOTE 2. Type 33, lapped pipe and without determination of thickness.




1ejewpip adid apisino 8y} 0} spuodsaliod Aj@jpwixoiddp ssjewpip gqny apisino ay} Tz odA} mom:oc 104 ©

Ove 8T - G80E S - 00c0€ 9SK SOre  00€

HHIIEHEIIIIIIHIIIIE 25 oate | 008e.
0¢ce 8T - - 0892 OF 08T - - 00292 2SN 0962 0092

08T - GLec 09T - - 0'GEec 2SN 0SS2  002e

0'GT 9T  OT61 - 8981 ort - - 06e¢8T GYI 144 8y 0c0¢ GITZ 008T
EIEIEHEIIIIIHHIIIIE ST

o cl 9T 96Vl - 09¥T = G¢ 0ct - - 8y - o ccrl  6ENW

[44

00T 9T | 080T - ¢G0T = 0Oc¢ S - 096 - 14 - 09T0T €EN 8¢ 9€ 09T1T

6 €
EHEI%HHI%IIHHHIIIIE OEN__82 €8 00T

GL9T  00%T

0€¢T  000T

STTT | 006 |

an 9L8 - 0S8 | 8T ce - 0€T8 Ot ve €e 0G6  STOT = 008
HHEIEHHIHIIHHHIIIIE L2N 568 | 00
TL @Il 8G9 | 859 |« V9 SL 145 ey 069 |« 229 S919 0019 L2 (04 0€ GeL 009

HHﬁﬁEHHHEHHHHHHﬁHEE ren 0z 92 029

h cl 208 c0S 88Y 9T 8¢ o€ 861 L9V 0¢c9v O[SV VI 0¢ 9c G9G

Gev 9c
HHEEEHHH%HHHHHH%EEE ren

TL A 807 (010)% G8E 9T 89 €G 0ce @& 124 82 (010)4 Go¢ momm ommm 02N 9T & (01574
(A" 862 862 c6e %% v6¢c 8¢ mowm omwm 02N G6¢€ 0S¢

suoisuswip 9T Nd @SN 03
0S
(04
suoisuswip O Nd @SN 03

(0]

mnﬁ Nm qm (] ] ] [} (] ] ]
€T | v | ve | ve | €1 vE 21 21 | .1z | T@'€T'2T ‘TS0 ‘v0 ‘20 ‘10
T2 | 201 | 1T | 1T | 1T |2 | SO | &€ S0 | 12| 11 10 | 1T

adA] abup|4

: "HIHHH : HE ' ’ y

5 sppap | 123WRlp
1

1ap|noys ¥oou Jo uiiog 3 3oq jo | opisinQ

o ssawy)d1y3 abup|4 sisawpip alog 1930WDIp

19380WDIq SpisinQ suoisuawip Bunpy
wuw:pun sabub|} OT Nd jo suoisuawiq
T-260TN1



19spY2INd puD J31NJODINUDW USBMIS] juswaealbo Aq paijddns aq Apw asay} ‘ss|oy { yim paiinbai a1 mmmccz
|2®1s @19ym sajoy { Ypm paijddns aq Abw N d pup N Sty} ut sebupjj ayy Amwmcc_u_ Ajjof anoovmu-woo._“ N3 ‘d pup Amwmccm uoul 1s02) 2-240N7 3 Buipiodoy q
193owpIp adid apisino ay} 0} spuodsaliod Ajdjpwixoiddp Jejewnip qny apisino ay} Tz 8dA} sebupjy 104 ©

SLT o1 9681 - 0481 - OvLT - - 0'6¢8T ¢S 144 9G 0c0c  0€Te 0081
EIﬁIEHEIEIIIIHIIIIE

A" o1 eyl - GOVt (05 - OvET - - 0¢erl  GYIN % 114 06ST  G89T | O0V1

(0X0) o1 9L0T = ¢/0T @ 8S0T cc 0ct - 09T0T = 6EN 8¢ 94 OLTT  GGeT 0001

EH@IIIEIEIIHIHIIIIE 52Tt | 006 |

(0X0) an - 0€T8 9t ve 6€ 066 GeO0T 008
HHEIIIEHEIIIIHIIIIE 0T6 | 00L

@ 229 G919 0019 €EN or8 = 009

L9V 0¢9F OLSY = V¥ 0¢ o€ G8S or9 = 0SY

HHEIIIHHEIHHIIIIEEE reW 08s | 007
@r (0)44 0S¢

G9E€ G6GE  99GE | YN 9T 9c 0Ly 0cs

HIEIHIHIEIHIHHI%@EE r2n 09v | 00 |

@ 962 18¢ G9Lc 0€Lc V2N @ 9c GGE Gor | 0S¢
HIEIEIHIEIHIIIIEEEE ove | 00z
ot ¥LT GOLT €89T @ 0CK 8 ec orve G8¢ | 0ST

(004 8 SYT  GQTvT  L6€T

9¢ 8 orT 02T O09TT E€VIT TN 8T
6¢ % 70T 18 GLL 9oL QTN 8T

wCO_mCQE_T O.?Zn_ me o}

(0]
ﬂ.ﬁ .VQ Nm qm ' ' ‘ ' ' ' ‘
€1 | ve | ve | ve | €1 ve 21 | 20 21 | .1z | T2 ‘€T ‘2T ‘1T 'S0 'v0 ‘20 ‘10
12 |20 | 1T |11 [T | 2T | o |ee S0 [ 12 | 1T | 10 10 | 1T

adA] abup|4

"HHHHH : HE ' ’ ¢
Jajwpip

m a2
ssawpIy} | u sopjnoys yosu §o uljjog 10q jo | @pIsINQ
PPN I jo ) ssawydiy} abup|4 s19j2wpip aiog

J39wpip

AR SpisinQ suoisuswip Bunppy
EEHH._CD m¢mco= OH Z& *O m:o_mcos_a
T-260TN3



"193owpIp adid spisino sy} 0} spuodsaliod Ajdjpwixoiddp 1sjewpip qny spisino sy} Tz dA} mmmcom 104 o

- Jocjostel | | - | - | - | - | | - | - |9 | - | - | - | - | - [oc0Z | 0002 |

- 0¢ 0c61 - - - - - - - - - 06 - - - - - 06281 V9N 1474 0L 0L0¢  G6T¢ @ 008T

IHEIIIIIIIIIIIIIIIE 0091

- 8T 80ST - - - - - - - - - - - - - - 0cert 9SKW 9c 4% Or9T  GGLT 00T

IH@IIIIIIIIIHIIIIIE 0021

QLT 9T 980T - 0L0T ve GGT - - - - - 9 8S - - - - 0'9T0T = ¢S 8¢ 9S OT¢T  0¢E€T  000T

EH%IEIIIIIIIHIIIIIE 006 |

[a4" et 288 - 798 GET - - - - - - - - - 0€I8 SN e 8v 066  G80T & 008

HIEIIIEIIIIIHHIIIIE [ ooc |

01T an ¥89 89 099 Gel 00T GLS 0L9 | ¢¢9 G919 O00I9 9t 0¢ 6€ OLL S¥8 009

EIE%EIEHHHHHHHIEEEE | 005 |

8'8 @1 0cS 0cs 00S (07 otTT 78 Ger % or o 4 0S 0TS | [9% 0¢9v O0OLSY EEN 0c o€ 009 0L9 = 0Sv

HHEIIIEHEIHIHHIIEEE [ 007 |

0’8 @l 8Tv 8Tv 86¢€ 0c 00T el cee ce 8¢ 8¢ 8¢ 94 807 | G9€ | G6GE  9GGE OEW o1 €€ (014 G 0G€

HHE@EIHIEIHHHIHEEE@ ooz |

@1 ¥0€ (0)%% 862 81 88 09 Gee oé ce ce ce e c0€ | 182 |S99/c | OELC L2 @1 o€ 0LE Gevr | 0S¢

0ST
mCO_mCOE__U O.VZn_ me

12

mH nH qo Nm qn [] [} [ [} [} [ []
ve | 21 et | ve | ve | ve | 1 e 21 | 20 2t | .1z | Fe €T ¢l 11 'SO ¥0 20 10
IT | 11 2t | 1t |11 | 1T | 2t 2¢ 12 | 11 | 10 10 | 11

adA] abup|4

5 appap | 123wWRlp
ssawydIy} n ..o_..._:o;m e ulijog jjoq jo | @pIsinQ
PERIN| S1933WDIp )I3N Yibua ssawyd1y} abup|4 siajawplp aiog 1e30wDIp g H
houoE_u_n_ dpisinQ suoisuawip Buipy

wuw:un sebup|} G2 Nd o suoisuawiq
T-2¢60TN1



19jewpip odid apisino sy} 0} spuodsaniod Ajgjouwixoiddp JejewpIp qny apisino ey} Tz odA} sabupjy 104 o

E.EIEIEEEIHIIIE.E 0o

A" 6T1S  GE€TS 0805  6EN GGL 00S

ElEIEEEIE.HIIEEl e | e

01T 9Ty = O'TT¥r  ¥90F 9E o1 6€ G8S 099 (00

Eﬁﬁlllﬁﬂﬁlﬂlllﬁl

068 009

el G'/[2e  6¢€ce  OEW 9T €e 0S¥ GIG 00¢
Ilﬁlﬁll-ﬂﬁlﬂlllﬁl

9cc | G'T¢e  Té6lc L2 @l (0% 0ce  GLE 00¢

Ilﬁﬁlllﬂﬁlﬂﬁlﬁﬁlﬁﬁ oo
SIrT  L6ET VI 8 9c 0ce 0L¢e Gct
Eﬂﬁllﬂﬁlﬂlﬂlllﬁlﬁﬁ oon s
8 6 G'06 688 9T 8 8T 09T 002 08
Eﬂﬁl-ﬁﬁﬂﬁllﬂlll-ﬂlﬂﬂ s
78 G'19 €09 9T 14 8T Getl GoT 0S
Eﬂﬁﬂlllﬂlllﬁllﬂﬁaa s

w Ser ver | 9T 14 8T 00T ovl ce

Elﬁllﬂﬁﬁllllllﬁlﬂﬁ
14

1€ Gl 692 @ CINW

Elﬂﬂﬂﬂﬁlllllllﬂlﬁﬁil
9T

Tz 08T cLT ¢TI 14
114
Mﬂ mH qo Nm qm L} L] L] -m L] 1 [}
ve | 21 et | ve | ve | ve | €1 ve | vo 2t | 20 T || || E B U W e et A
TT Tt T2 cl TT 1 T et (0] (4% c0 (0] 114 TT T0 v0 c0 TO Tt
adA] abup|4
s & N N N H N N xowgy 4 3 ) ) ) ) °q °q 'q v az1g | soquinp 1 3 a
e ajoy apoap | 193wolp
ssawydiy} | upos sopproys | ssou S og 30940 | 1j0q 40 | @pisinQ
PRIV 18u100) sia3owWDIp yo9N y3buay S gy |#23wRd ssawyd1y3 abup|4 si9jowDIp aiog sojeunyp 1939wl |4935WwDIQ Na
i9jewpiq | Ipjjo) SpIsinO suoisuawip Buiopy

wuw:pun sabup|} O Nd j0 suoisuawiq

T-¢601TN1




MATERIAL SPECIFICATIONS

CHEMICAL COMPOSITION MECHANICAL PROPERTIES
Grade C|055|ﬁcu- : Red
Max . S. Y.S. ELMin. Min.
Mpa % %
A-105 Carbon <0.35 (1) gg 0040 0050 <035 | <040 O <012 | 485 | 32250 | 22 | 30 @ <187
A181 60  Carbon <035 | <090 0050 0050 <0.35 2415 | 205 | 22 | 35
A181 70  Carbon <035 | <0.90 00500050 <0.35 2485 | 250 @ 18 24
A182 FL  LowAlloy <028 060090 0.045 0.045 0.15-0.35 8'2‘5" 2485 | 2275 | 20 | 30 132'
0.30- 0.44 - 143
" < < <0. 0-6. > >
A182 F5  Low Alloy 015 | 2% 1030 0030 050 | <050 40-600 0% 485 275 | 20 | 35 %2
A-182 F5a  Low Alloy <025 | <0.60 00400030 <050 | <050 40-6.00 8'2;“ 2620 | 2450 | 22 50 ;i;‘
0.30- 100- | 044- 121
- - . - > >
A182 FIL1 LowAloy 005015 09O 0030 0,030 0.5-1.00 o0 | oaat ams | »e05 | 20 | 45 (2
0.30- 100- | 044- 143
- _ L - >
A182 FI12 lowAloy 010020 O30 0404/ 040 0.5-1.00 T o8| e 2275 | 20 30 1
0.30- 100- | 044- 156-
_ _ H - >
A182 F122 lowhloy 110020 00" 0040 0,040 0.5-1.00 T 0% as1s | 2310 | 20 | 30| 3¢
0.30- 080- & 044- 121-
_ - - < > >
A182 F121 lowAly 005015 O°0 00450045 <050 o osk | ams | 220 | 20 45 1o
0.30- 080- = 044- 143
- - H H > >
A182 F122 lowhloy 110020 039" 0,040 0,040 010-0.60 0507 | o4 zaes | 2275 20 | 30 %
0.30- 087- 156-
- < < > >
A182 F22  Low Alloy <015 | 23 100400040 <050 87| =515 | 2310 | 20 | 30 | 2%
. 800-  2.00-
A-182 F304 Stainless <008 | 5200 00400030 s100 |07 2% >515 | 205 | 30 50
A-182  F304L Stainless <0035 <200 0040 0030 <1.00 i’fg ; ;8-88' >485 | 2170 | 30 | 50
A182 F316 Stainless <008 | <200 0040 0.030 <1.00 ?fgd 22'88' g'gg' >515 | 2205 | 30 | 50
A-182  F316l Stainless <0035 <200 00400030 <100 1000-11600-1 200. | 5485 | »170 @ 30 @ 50
15.00 18.00 3.00
A-182 F321 Stainless <008 | <200 00300030 <1.00 ifgd 12'88‘ >515 | 205 | 30 | 50
A-182 F347 Stainless <008 | <200 00300030 <1.00 ?fg(; 1;'88 >515 | 2205 | 30 | 50
0.75- 0.15- 415
- < < < >
A350 Uil CSlowtemp <030 | 727 00350040 277 <040 <030 <012 | £ >205 | 25 @ 38
0.15- 485
A350 L2 CSlowtemp <030 | <135 00350040 0707 <040 <030 <012 | 4o 5250 | 22 | 30

0.20 -
0.35

Lf3  CSlowtemp <0.20 <0.90 0.035 0.040
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