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TTU : Introduction

TTU is the producer of quality BUTT-
WELDING FITTINGS. Our products are
found in various fields such as the
petrochemical, chemical, shipbuilding
and construction industries.

We are accepted worldwide for our
excellence in quality, reliability and our
uncompromising services to each of
our customers.

PROFILE

OUR FACTORY covers 16,800 square
meters on the fastest growing industrial
region of South East Asia. With the work
force of 150 employees working around the
clock, we are able to process over 12,000
metric tons of fittings annually.

SERVICES

OUR WAREHOUSE holds one of the largest
and the most complete lines of fittings
available from any single source. We offer
fast and on time delivery to our clients.
Furthermore, we also tailor each order to
suite each of our customer's needs.

QUALITY ASSURANCE

We maintain one of the most strict quality
control standards for all of our products to
meet the most updated ASTM, ANSI and
MSS standard specifications. All fittings are
subjected to a comprehensive and stringent
company's established quality assurance
system that begins with careful selection of
raw material form qualified steel mills and
continues through our all production stages
up to delivery. We guarantee traceability
from the unfurnished pipes to the complete
final fittings. Destructive and non-destructive
testing such as hardness, tensile, and yield
strength tests are performed periodically to
ensure consistent high quality.
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WORLDWIDE SALES NETWORK

We maintain one of the most extensive
sales networks around the world. The
following are some of the countries that
we regularly contact.

Argentina Australia Bahrain
Bangladesh Brazil Brunei
Canada Chile Colombia
Cyprus Egypt France
Germany India Indonesia
Iran Israel Italy
Japan Korea Kuwait
Malaysia Mexico New Zealand
Nigeria Oman Pakistan
Philippines  Portugal Qatar
Russia Saudi Arabia Singapore
South Africa Taiwan UAE

West Indies
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Quality Assurance

TTU's Butt Welding Fittings are stringently
manufactured in accordance to applicable
standard ASTM, ANSI, ASME, MSS codes
and standards from initial incoming raw
material till final shipping. Strict in-process
inspections are carried out and tested to
ensure conformity to standards.

Quality, Quantity and Fast Service is the
principle of our company.

Applicable Specifications

TTU Butt Welding Fittings are manufactured
according to the following standard
specifications
e Dimensions, Shapes &Tolerance
ANSI B 16.9
ANSI B 16.28
e \Weld End Preparation
ANSI B 16.25
e Manufacturing Methods
ASTM A234
ASTM A403
ASTM A420
® On Application
MSS SP-43
MSS SP-75

Inspection Procedure

Raw Material

Dimensional Inspection
Surface Visual Inspection
Traceability Identification
Random Physical and Chemical
Analysis

In-Process Inspection

e Visual Inspection
Dimensional Inspection
Shape Inspection
Hardness Test
Forming Temperature Check
Traceability Identification
Ultrasonic Examination
Magnetic Particle Examination
Liquid Penetrate Examination
Ultrasonic Thickness Check
Impact Test

Final Inspection

Visual Inspection

Special Inspection (on demand)
Third Party Inspection (on demand)
Inspection Certification issued
Quantity Surve

Packing Inspection
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Applicable Standards

ANSI Standards

B16.9

B16.28

B16.11

B36.10

B36.19

Wrought Steel Butt-Welding
Fittings

Wrought Steel Butt-Welding
Fittings Short Radius Elbows
and Returns

Forged Steel Fittings Socket
Welding and Threaded
Welded & Seamless Wrought
Steel Pipe

Stainless Steel Pipe

ASTM Standards

A234

A403

A420

A182

A105

B361

B363

B366

Piping Fittings of Wrought
Carbon Steel and Alloy Steel
of Moderate and Elevated
Temperatures

Wrought Austenitic Stainless
Steel Piping Fittings

Piping Fittings of Wrought
Carbon Steel and Alloy Steel
for Low Temperature Service
Forges or Rolled Alloy-Steel
Pipe Flanges, Forges Fittings,
and Valves and Parts for
High Temperatures Service
Forgings, Carbon Steel, For
Piping Components
Wrought Aluminium and
Aluminium-Alloy Welding
Fittings

Seamless and Welde
Unalloyed Titanium and
Titanium Alloy Welding
Fittings

Wrought Nickel and Nickel
Alloy Welding Fittings

MSS Standards

Wrought Stainless Steel Butt-
Welding Fittings
Specification for High Test
Wrought Welding Fittings

SP-43

SP-75




Wrought Steel Butt-Welding Fittings

(Carbon and Alloy Steel)

45" Eibow {Long) Cap

90 Eilbow (Long) 180" Elbow {Long) T {Straight) Reducer {(Concentric)

”

90 Elbow (Short) 180 Elbow (Short) T (Reducing) Reducer {Eccentric)

Stainless Steel Butt-Welding Fittings

45° Etbow (Long) Cap

90° Eibow (Long) T (Straight) Reducer (Concentric) Lap Joint Stub End

90° Eibow (Short) T (Reducing) Reducer (Eccentric)




MANUFACTURING PROCESS OF TTU BUTT-WELDING FITTINGS

| SeamlessPipe |

l Welded Pipe ‘
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Plate Cutting




Re-Forming
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Heat Treating
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Heat Treating

Heat Treating
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Heat Treating

Beveling
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Beveling

Beveling
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Wall Thickness Schedules

L\“z?'s'?:é é)i::s; Nominal Wall Thickness

A B JIS ANSI Sch 5S |Sch 10S {Sch 20S GS Sch 10 |LG (7.9) | Sch 20 | Sch 30 STD
8 1/4 13.8 13.7 1.2 ‘ 1.65 2.0 N 23 [ = — — (2.2)
10 3/8 17,8 1.1 152 1.65 20 23 - — - - (2.3)
15 1/2 217 213 1.65 21 2.5 28 - — — - (2.8)
20 3/4 272 26.7 1.65 21 2.5 28 - = = - (2.9)
25 1 34.0 334 1.65 28 3.0 3.2 - — - - (3.4)
32 | 11/4| 427 | 422 | 165 | 28 3.0 35 -~ - - — (36)
40 1-1/2 48 .6 48.3 1.65 28 3.0 3.5 - = - - (3.7)
50 2 60.5 60.3 1.65 2.8 35 3.8 - - = - (3.9)
65 2-1/2 76.3 73.0 2.1 3.0 _1;5 4.2 - — - - (5.2)
80 3 89.1 88.9 2.1 3.0 4.0 4.2 - — — = (5.5)
90 3-1/2 101.6 101.6 2.1 3.0 40 4.2 - = = — (5.7)
100 4 1143 1143 21 3.0 4.0 45 - = = -~ (6.0)
125 5 139.8 1413 28 34 5.0 45 - - — - (6.6)
150 6 165.2 168.3 2.8 3.4 5.0 5.0 - 50 - — (7.1)

175 7 190.7 — = - - 53 - —_ = - =
200 8 216.3 2191 28 3.8 6.5 58 — 58** 6.4 7.0 (8.2)

225 9 241.8 - - - — 6.2 = = - - -
250 {10 267.4 2731 3.4 42 6.5 6.6 - 66"* 6.4 7.8 (9.3)

300 |12 3185 323.9 4.0 46 6.5 6.9 - 6.9** 6.4 84 9.5

350 {14 3556 3556 4.0 4.8 7.9 79 6.4 7.9 79 9.5 9.5

400 |16 406 .4 406 .4 4.2 4.8 7.9 7.9 6.4 7.9 79 9.5 9.5

450 |18 457 .2 457.2 4.2 4.8 79 7.9 6.4 7.9 79 1M 9.5

500 |20 508.0 508.0 4.8 5.5 79, 729 6.4 79 95 127 95

550 |22 558.8 558.8 48 5.5 = - 6.4 79 9.5 127 9.5

600 24 609.6 609.6 5.5 6.4 — - 6.4 7.9 9.5 14.3 9.5

650 |26 660.4 660.4 - - - — 7.9 7.9 12.7 = 9.5

700 |28 711.2 711.2 - — - - 7.9 7.9 12.7 15.9 9.5

750 |30 762.0 762.0 6.4 7.9 - - 79 7.9 12.7 15.9 9.5

800 |32 8128 812.8 - - - - 7.9 79 127 159 95

850 |34 863.6 863.6 - - - - 7.9 79 12.7 159 9.5

900 |36 9144 914 .4 — - — — 7.9 7.9 12.7 159 9.5

950 |38 965.2 965.2 — - - - - 7.9 - - 9.5

1000 |40 1016.0 | 1016.0 - - = = - 79 - — 95
1050 |42 1066.8 | 1066.8 — - - — - 79 - - 95
1100 |44 11176 | 11176 — = - - - 7.9 - - 95
1150 |46 1168.4 | 1168.4 — - - - - 79 - -~ 95
1200 |48 1219.2 | 1219.2 - - — — - 79 - - 95
1250 |50 1270.0 | 1270.0 — = — - - *7.9 — - *9.5
1300 |52 1320.8 | 1320.8 - - - - — *7.9 — -~ *9.5
1350 |54 13716 | 13716 — — — — — *7.9 — — *9.5
1400 |56 14224 | 14224 - - - - — 7.9 — — 95
1450 |58 1473.2 | 1473.2 - - - - - *7.9 — - *9.5
1500 |60 15240 | 1524.0 — - - - - *7.9 - - *9.5

Note : 1. *TTU's standard
2. ** Applied only small end side of the tee and reducers.

3. The numerical values in parenthesis are the same thickness as Sch. 40 or Sch. 80.




JIS G3448 ANSI B36.10M
JISG3454 ANSI B36.19M

JIS G3455
JIS G3459
{in mm)
Nominal Wall Thickness lg:r:::zr L\J’z;msr::;
Sch 40 | Sch 60 XS Sch 80 |Sch 100 |{Sch 120 [Sch 140 | Sch 160 | XXS JIS ANSI A B
2.2 24 ( 3.0 3.0 - - - - - 13.8 13.7 8 1/4
2.3 28 ( 3.2) 3.2 — - - - — 17.3 171 10 3/8
2.8 3.2 ( 3.7) 3.7 — - - 4.7 7.5 21.7 213 15 1/2
2.9 3.4 ( 3.9) 39 - — - 5.5 7.8 27.2 26.7 20 3/4
34 39 { 4.5) 45 - - - 6.4 9.1 34.0 335 25 1
36 4.5 ( 4.9) 49 — — — 6.4 9.7 42.7 42.2 32 1-1/4
3.7 45 ( 5.1} 5.1 — - - 71 10.2 48.6 48.3 40 1-1/2
3.9 49 ( 5.5) 55 - - - 8.7 11.1 60.5 60.3 50 | 2
52 6.0 ( 7.0} 7.0 - - — 9.5 14.0 76.3 73.0 65 | 2-1/2
55 6.6 (786) 7.6 - - — 111 152 89.1 88.9 80 | 3
57 7.0 ( 8.1) 8.1 - - — 12.7 - 101.6 101.6 90 | 3-1/2
6.0 71 ( 8.6) 86 | - 111 s 13.5 171 114.3 1143 100 4
6.6 8.1 ( 9.5) 95 — 12.7 - 15.9 19.0 139.8 141.3 126 | 5
7.1 9.3 (11.0) 11.0 — 143 - 18.2 219 165.2 168.3 150 | 6
— - - ~ - — - - — 190.7 - 175 | 7
8.2 10.3 (12.7) 12.7 15.1 18.2 20.6 23.0 222 216.3 219.1 200 | 8
- - - — - - - ~ — 241.8 - 225 | 9
93 127 127 15.1 18.3 21.4 254 286 25.4 267.4 2731 250 |10
103 143 127 17.4 21.4 254 28.6 33.3 25.4 318.5 3239 300 |12
1.1 15.1 12.7 19.0 238 278 31.8 35.7 - 355.6 355.6 350 |14
12.7 16.7 12.7 21.4 26.2 309 36.5 40.5 - 406.4 406.4 400 |16
143 19.0 12.7 238 294 349 397 45.2 — 457.2 457.2 450 |18
16.1 206 12.7 26.2 325 38.1 44 .4 50.0 - 508.0 508.0 500 ;20
== 222 12.7 286 349 41.3 47.6 54.0 - 558.8 558.8 550 :22
17.5 246 12.7 31.0 38.9 46.0 52.4 59.5 — 609.6 609.6 600 |24
- - 12.7 - — - - ~ - 660.4 660.4 650 26
— - 12.7 - - - - - - 711.2 711.2 700 |28
- — 12.7 - - - - - — 762.0 762.0 750 |30
175 - 1257 - == - - - — 812.8 8128 800 |32
17.5 — 12.7 — — - - - - 863.6 863.6 850 |34
191 - 127 - = ~ — — — 914 .4 914.4 900 |36
- - 12.7 - - - — — - 965.2 965.2 950 |38
- - 12.7 - — — — — — 1016.0 | 1016.0 | 1000 |40
- - 12.7 - - - - — - 1066.8 | 1066.8 | 1050 ;42
— - 12.7 - - - - — — 11176 | 11176 | 1100 |44
— - 12.7 — — - - — — 1168.4 | 1168.4 | 1150 ;46
= - 127 - — - - - - 1219.2 | 1219.2 | 1200 |48
— - *12.7 - — — - - - 12700 | 1270.0 | 1250 |50
- - *12.7 — — - - — — 1320.8 | 1320.8 | 1300 |52
= = *2.7 - — — = - -~ 13716 | 13716 | 1350 |54
— - *12.7 - - — - — — 1422.4 | 14224 | 1400 |56
== = *12.7 - — — - - - 1473.2 | 1473.2 | 1450 |58
- — *12.7 - - — - - — 1524.0 | 1524.0 | 1500 |60




Long and Short Radius Elbows

ANSI B16.9 B16.28
*TTU’s standard (in mm)

Nominal Outside Center-to-End
Pipe Diameter Long Radius Eibow Short Radius Elbow
Size at Bevel 90 Deg. 45 Deg. 90 Deg. 45 Deg.
(NPS) D A B A B
1/2 21.3 38.1 15.7 = -
3/4 26.7 28.4 11.2 = -

1 334 38.1 224 254 -
1-1/4 422 47.8 25.4 31.8 -
1-1/2 483 57.2 28.4 38.1 -

2 60.3 76.2 35.1 50.8 -
2-1/2 73.0 95.2 44 .4 63.5 -

3 88.9 1143 50.8 76.2 316
3-1/2 101.6 133.4 57.2 88.9 36.8

4 1143 152.4 63.5 101.6 421

5 141.3 190.5 79.2 127.0 626

6 168.3 2286 95.2 152.4 63.4

8 2191 304.8 127.0 203.2 84.2

10 273.1 381.0 158.8 254.0 105.2
12 3239 457.2 190.5 304.8 126.3
14 355.6 533.4 2222 355.6 147.3
16 406.4 609.6 254.0 406.4 168.3
18 457.2 685.8 285.8 457.2 189.4
20 508.0 762.0 3175 508.0 2104
22 558.8 838.2 3429 558.8 231.5
24 609.6 914 .4 381.0 609.6 72525
26 660.4 990.6 406.4 660.4 2735
28 711.2 1066.8 438.2 711.2 294 .6
30 762.0 1143.0 469.9 762.0 315.6
32 8128 1219.2 501.6 812.8 378.1
34 863.6 1295.4 533.4 863.6 357.7
36 914 .4 1371.6 565.2 914.4 3788
38 965.2 14478 599.9 - -

40 1016.0 1524 .0 632.0 1016.0 420.8
42 1066.8 1600.2 660.4 1066.8 4419
44 11176 1676.4 695.5 11176 462.9
46 1168.4 1752.6 726.9 — —

48 1219.2 1828.8 " 7590 1219.2 505.0°
54* 13716 2057.4 852.2 1371.6 568.1
52* 1320.8 — =~ 1320.8 547.1
56* 1422.4 21336 883.8 1422.4 589.2
60* 1524.0 2286.0 946.9 1524.0 631.3
66~ 1676.4 2514.6 1041.6 — =
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Long and Short Radius Return Elbows

1B
ANSI B16.9
ANSI| B16.28 {(in mm)
Nominal Qutside Long Radius Short Radius
Pipe Diameter Center-to- Back-to- Center-to- Back-to-
Size at Bevel Center Face Center Face
(NPS) D P K p K
1/2 213 76.2 47.8 - -
3/4 26.7 57.2 429 - -

1 334 76.2 55.6 50.8 411
1-1/4 422 95.2 69.8 63.5 52.3
1-1/2 48.3 1143 826 76.2 62.0

2 60.3 152.4 106.4 101.6 81.0
2-1/2 73.0 109.5 131.8 127.0 100.1

3 889 228.6 158.8 152.4 120.7
3-1/2 101.6 266.7 184.2 177.8 139.7

4 114.3 304.8 209.6 203.2 158.8

5 141.3 381,0 2619 254.0 196.9

6 168.3 457 .2 312.7 304.8 2365

8 2191 609.6 4143 406.4 312.7

10 2731 762.0 517.7 508.0 390.7
12 3239 914 .4 619.3 609.6 466 .9
14 355.6 1066.8 711.2 711.2 533.4
16 406 .4 1219.2 812.8 812.8 609 .6
18 457 .2 1371.6 914.4 914.4 685.8
20 508.0 1524 .0 1016.0 1016.0 7620
22 558.8 1676 .4 1176 1117.6 838.2
24 609.6 1828.8 1219.2 1219.2 914.4




Straight and Reducing Tees
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i e e | ANSI B16.9
*TTU's standard (in mm)
. Qutside Diameter Outside Diameter
s‘ig?'s?;é at Bevel Center-to-End Nominal at Bevel Center-to-End
- gl
(NPS) D Run Outlet(1) '(pl\fp‘g)ze D Run Outlet{1)
Run Qutlet C M Run Outlet C M
1/2 x 1/2 21.3 21.3 25.4 25.4 5 x 5 141.3 141.3 124.0 124.0
3/8 171 25.4 4 1143 1173
1/4 13.7 25.4 3-1/2 101.6 114.3
3/4 x 3/4 26.7 26.7 28.4 28.4 8 ‘?g'g :;;'g
1/2 213 28.4 2'”3 fode b
3/8 17.1 28.4 : ’
Lo T 14 f ¥ 48.3
1 x 1 33.4 33.4 38.1 38.1
X - g 551 6 x 6 168.3 168.3 142.7 1427
: : 5 141.3 136.7
1/2 21.3 38.1
! AN 4 1143 130.0
1-1/4 x 1-1/4 422 422 47.8 47.8 3.1/2 101.6 127.0
1 334 47.8 3 88.9 124.0
3/4 26.7 478 2-1/2 73.0 120.6
1/2 21.3 478 2% 60.3
1-1/2 x 1-1/2 483 483 57.2 57.2 8 x 8 2191 2191 1778 1778
1-1/4 42.2 57.2 6 168.3 168.1
1 334 57.2 5 1413 162.1
3/4 26.7 57.2 4 1143 155 4
1/2 213 57.2 3-1/2 1016 152.4
2 x 2 60.3 60.3 63.5 63.5 3 88.9
1-1/2 483 60.5 10 x 10 273.1 2731 2159 215.9
1-1/4 422 57.2 8 219.1 203.2
1 33.4 50.8 6 168.3 193.5
3/4 26.7 44.4 5 1413 190.5
1/2* 21.3 4 114.3 184.2
2-1/2x2-1/2 73.0 73.0 76.2 76.2 12 x12 3239 3239 254 0 254.0
2 60.3 69.8 10 2731 241.3
1-1/2 483 66.5 8 219.1 228.6
1-1/4 422 635 6 168.3 218.9
1 334 57.2 5 1413 2159
3x3 88.9 88.9 85.9 85.9 14x14 | 3556 35656 | 279.4 279.4
2-1/2 73.0 826 12 323.9 269.7
2 60.3 76.2 10 273.1 257.0
1-1/2 483 73.2 8 219.1 2476
1-1/4 422 69.8 6 168.3 2383
1% 334
16 x 16 406.4 406.4 304.8 304.8
3:-1/2 x3-1/2 101.6 1016 95.2 95.2 14 355.6 304.8
3 889 91.9 12 3239 295.1
2-1/2 730 88.9 10 2731 282.4
2 60.3 82.6 8 219.1 373.0
1-1/2 48.3 79.2 6 168.3 263.7
4 x 4 1143 1143 104.6 104.6 18 x 18 457.2 457.2 342.9 342.9
3-1/2 101.6 1016 16 406.4 330.2
3 88.9 98.6 14 355.6 330.2
2:1/2 73.0 95.2 12 3239 320.5
2 60.3 889 10 2731 307.8
1:1/2 483 85.9 8 219.1 298.4
1-1/4* 422
1% 335

Note (1) Outlet dimension *’'M’’ for run sizes 14 and larger is recommended but not mandatory.
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Straight and Reducing Tees
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N c c ,‘ MSS SP-75
L—C" — ] o ANSI B16.9
*TTU's standard {in mm)
Nominat Outsgeslg\ngr’neter Center-to-End Nominal Outs;dteB[()!\u;rr\eter Center-to-End
Pipe Size D Run | outled) Pipe Size D Run | Outlet(l)
{NPS) s ¥ (NPS) a "
Run Outlet Run Outlet
20 x 20 508.0 508.0 381.0 381.0 30x12 762.0 3239 558.8 4726
18 4572 3693 10 273.1 460.2
16 406.4 3556 32 x 32 812.8 812.8 596.9 596.9
14 3556 3666 30 2620 584 2
12 3239 3459 o~ 12 6715
10 273.1 333.2 I 6604 6716
8 2191 3238 24 609.6 558.8
22 x 22 568.8 558.8 419.1 4191 22 558.8 546.1
20 508.0 406.4 20 508.0 533.4
18 457.2 3937 18 4572 520.7
16 406 .4 3810 16 406.4 508.0
14 3556 3810 14 3556 508.0
12 323.9 371.3 34 x 34 863.6 863 6 635.0 635.0
10 2731 3586 30 8128 6223
24 x 24 609.6 609.6 4318 431.8 30 762.0 609.6
22 558.8 4318 28 7112 596.9
20 508.0 43138 26 660.4 596.9
18 4572 4191 24 609.6 584.2
16 406 .4 4064 22 558.8 5715
14 3556 406 4 20 508.0 558.8
12 3239 396.7 18 4572 546.1
10 273.1 384.0 16 406.4 533.4
26 x 26 660.4 6604 | 4953 4953 36 x 36 914.4 914.4 673.1 673.1
24 609.6 4826 34 863.6 660.4
22 558.8 469.9 32 812.8 647.7
20 508.0 457.2 30 762.0 635.0
18 4572 4445 28 7112 622.3
16 406.4 4318 26 660.4 622.3
14 365.6 4318 24 609.6 609.6
12 323.1 4221 22 558.8 596.9
28 x 28 711.2 7112 520.7 520.7 20 508.0 584.2
% 660.4 520 7 18 4572 571.5
4 609 6 5080 16 406.4 558.8
22 558.8 4953 38 x 38 965.2 965.2 7112 71122
20 508.0 4826 36 914.4 711.2
18 457.2 469.9 34 863.6 698.5
16 406.4 457.2 32 81238 686.8
14 3656 4572 30 762.0 673.1
12 | 3231 4475 28 711.2 647.7
30 x 30 7620 | 76200 | 5588 558.8 26 660.4 647.7
28 7119 546.1 24 6096 635.0
% 660 4 546.1 22 558.8 6223
24 609.6 533.4 20 508.0 609.6
22 558.8 520.7 18 457.2 596.9
20 508.0 508.0 '
18 457.2 4953
16 - 406.4 4826
14 356.6 4826

Note (1) Outlet dimension ‘“M" for run sizes 14 and larger is recommended but not mandatory.
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Straight and Reducing Tees
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e e (SR 2 S R MSS SP-75
S R ANSI B16.9
* TTU's standard (in mm)
Nominal Omsftesg\',zrremr Center-tq~End Nomir_]al Omsgeg[;:,ZTEter Center-to-End
Pi(r;\:apssi)ze D Run Outlet(?) P‘("’\‘BPSS')ZQ D Run Outiet(1)
Run Qutlet C M Run Qutlet c M

40 x 40 1016.0 1016.0 7493 749.3 46 x 26 1168.4 660.4 850.9 736.6

38 965.2 7493 24 609.6 723.9

36 9144 736.6 20+ 508.0 7239

o 6e35 7239 a8 x 48 12192 | 12192 | 8890 | 8382

22 Sl 1.2 46 1168.4 838.2

ot Ly 626 5 44 1117.6 838.2

=8 e G75.1 42 1066.8 8128

20 . 673.1 40 1016.0 812.8

i SO 0604 38 965.2 812.8

=2 o 5474 36 914.4 787.4

5 e 64 0 34 863.6 787.4

E 4572 Daa s 32 812.8 787.4
42 x 42 1066.8 1066.8 762.0 711.2 30 762.0 762.0

40 1016.0 711.2 28 711.2 762.0

38 965.2 711.2 26 660.4 762.0

36 914.4 711.2 24 609.6 736.6

34 863.6 711.2 22 558.8 736.6

3z Hid.e fihe 52 x 52* 1320.8 1320.8 965.2 914.4

30 762.0 711.2 = e S

8 1112 Sl 44+ 11176 81238

26 660.4 698.5 e sl 262.0.

24 609.6 660.4

22 558.8 660.4 54 x 54* 1371.6 1371.6 1003.3 952.5

20 508.0 660.4 52* 1320.8 9144

18 457 2 647.7 48* 1219.2 863.6

16 406.4 635.0 44 1117.6 863.6
44 x 44 11176 11176 812.8 762.0 ;g* 131?:2 3;3:3

42 1066.8 762.0 e i FET A

40 1016.0 749.3

38 965.2 736 6 56 x 56* 14224 1422.4 1041.4 965.2

36 9144 7239 52* 1320.8 914 4

34 863.6 7239 48* 1219.2 863.6

32 8128 711.2 44> 1117.6 812.8

30 762.0 711.2 40* 1016.0 812.8

28 711.2 698.5 28* 711.2 812.8

26 660.4 698.5 20 508.0 812.8

. 609.6 698.5 60x 60* | 15240 | 15240 | 11176 | 1016.0

22 Soa.a 8855 56* 1422.4 965.2

2 S8l 685.8 52 1320.8 914.4
46 x 46 1168.4 1168.4 850.9 800.1 48* 1219.2 863.6

44 11176 800.1 40* 1016.0 863.6

42 1066.8 787 .4 28* 711.2 863.6

40 1016.0 774.7 20* 508.0 863.6

- 966.2 762.0 66 x 66 1676.4 | 16764 | 1219.2 | 1066.8

36 914.4 762.0

34 863.6 7493

32 812.8 7493

30 762.0 7366

28 711.2 7366

Note (1) Outlet dimension "M’ for run sizes 14 and larger is recommended but not mandatory.




Concentric and Eccentric Reducers

oD i l
T. ) !
— ] "
1 } \LA-
T
| v
Tl _ Db MSS SP-75
0D, ANSI B16.9
*TTU's standard (in mm)
Outside Diameter Qutside Diameter . QOutside Diameter
Nominal at Bevel End-to.| Nominal at Bevel End-to. | Nominal at Bevel End-to-
Pipe Size Pipe Size Pipe Size
INPS) Large Small End (NPS) Large Small End (NPS) Large Small End
End End End End End End
3/4x1/2 26.7 21.3 38.1 10x8 | 273.1 291 |177.8 34 x 32 863.6 812.8 | 609.6
3/8 17.3 6 168.3 30 762.0
1x3/4 | 334 | 267 | 508 i’ 14;'3 26 711.2
12 213 1143 24 660.4
1174 % 1 422 33.4 508 12 x10 | 3239 273.1 | 203.2 36 x 34 914.4 863.6 | 609.6
3/4 26.7 8 219.1 32 812.8
12 213 6 168.3 30 762.0
— 5 1413 26 711.2
1-1/2x1-1/4| 483 422 635 | —— —
B 234 14x12 | 3566 | 3239 | 330.2 24 | 660.4
3/4 267 10 2731 38 x 32 965.2 gégig 609.6
12 213 8 219.1 3 .
6 168.3 32 812.8
2x1-1/2 60.3 483 76.2 —]
16 x14 | 4064 | 3556 | 3556 30 762.0
1-1/4 422 28 711.2
12 323.9
1 33.4 10 573 1 26 660.4
3/4 26.7 ' DR
| L n ] 8 219.1 40 x 38 | 1016.0 965.2 | 609.6
21/2 x 2 73.0 60.3 889 [ —— -
18x 16 | 457.2 | 406.4 | 381.0 36 914.4
1-1/2 483 34 8636
14 3556
1-1/4 422 32 8128
1 334 12 3239 %0 2690
S AN S E—— 10 273.1 I :
3x21/2 889 73.0 889 ———— T 1
8o 20x18 | 5080 | 4572 | 5080 42 x40 | 1066.8 | 1016.0 | 609.6
2 3 38 965.2
| 16 406.4
1-1/2 | 483 | 36 914.4
1-1/4 422 14 3556 34 863.6
; | 12 3239 :
3-1/2x3 | 101.6 889 | 1016 |—— - 32 812.8
2.1/2 | 730 | 22 x 123 558.8 22?(2) 508.0 30 7620
‘ ‘ ‘ |
2 60.3 | 44 x 42 | 11176 | 1066.8 | 609.6
16 406.4
1-1/2 48.3 14 3556 40 1016.0
1-1/4 422 | - 38 965.2
4x31/2 | 1143 | 1016 (1016 | 24x22 | 6096 | 5588 | 5080 36 914.4
| 20 508.0
3 88.9 46 x 42 | 1168.4 | 11176 | 7112
o 18 457.2
2-1/2 | 73.0 16 406.4 42 1066.8
2 1 60.3 R R R S 40 1016.0
1172 | 483 26 x24 | 660.4 | 609.6 |6096 38 965.2
T 22 558.8 = —r
5x 4 | 1413 | 1143 11270 48 x46 | 1219.2 | 11684 | 711.2
| 20 508.0
31/2 | 101.6 18 257 o 44 1117.6
3 88.9 : 42 1066.8
2-1/2 730 28 x 26 711.2 660.4 | 609.6 40 1016.0
2 60.3 24 609.6
6x 5 | 1683 | 141.3 |139.7 20 508.0
2 1143 18 4572
3-1/2 101.6 30x28 | 7620 | 711.2 | 6096
3 889 26 660.4
2-1/2 73.0 24 609.6
8x 6 | 2191 | 1683 |1524 | 20 508.0
5 1413 32x30 | 8128 | 7620 |609.6
4 114.3 28 711.2
3-1/2 101.6 26 660.4
889 24 609.6
73.0
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Caps

5 |
T b
| 1
oD ;
MSS SP-75
ANSI B16.9 (in mm)
Nominal Outside Limiting Nominal Outside
Pipe Diameter Length(z) Wall Thickness Length(3) Pipe Diameter Length(z)
Size at Bevel E for Length E, Size at Bevel . E
(NPS) D E (NPS) D
1/2 213 254 4.6 254 26 660.4 266.7
3/4 26.7 254 3.8 254 28 711.2 266.7
1 334 38.1 46 38.1 30 762.0 266.7
1-1/4 42.2 38.1 438 38.1 32 812.8 266.7
1-1/2 48.3 38.1 8.1 38.1 34 863.6 266.7
2 60.3 38.1 5.6 44.4 36 914.4 266.7
2-1/2 73.0 38.1 71 50.8 38 965.2 304.8
3 88.9 50.8 76 63.5 40 1016.0 304.8
3-1/2 101.6 63.5 8.1 76.2 42 1066.8 304.8
4 1143 63.5 8.6 76.2 44 1117.6 342.9
5 1413 76.2 9.7 88.9 46 1168.4 3429
6 168.3 88.9 109 101.6 48 1219.2 3429
8 219.1 101.6 12.7 127.0
10 2731 127.0 127 152.4
12 3239 152.4 12.7 177.8
14 355.6 165.1 12.7 190.5
16 406.4 177.8 12.7 203.2
18 457 .2 203.2 12.7 228.6
20 508.0 2286 12.7 254.0
22 558.8 2540 12.7 254.0
24 609.6 266.7 12.7 304.8

e Wall thicknesses for Caps up to and including 36" conform to ANSI B36.10 Specifications; Caps 38" and larger conform to
XS Specifications for wall thicknesses of 36", These are  TTU Standards as no Internationally Recognized Standards have
been set for such large size wall thickness.

(1) The shape of these caps shall be ellipsoidal and shall conform to the shape requirements as given in the ASME Boiler and
Pressure Vessel Code.

{2) Length E applies for thickness not exceeding that given in column “‘Limiting Wall Thickness for Length E"".

(3) Length E, applies for thickness greater than that given in column “’Limiting Wall Thickness'’ for NPS 24 and smaller. For NPS
26 and farger, Length E, shall be by agreement between manufacturer and purchaser.




Lap Joint Stub Ends

Note Square Corner R r=a LAP.JOINT . SLIPON
~ : | - FLANGE .|~ FLANGE
I N | :’ ] : ./
S '
G - ‘ l*"‘ . : Zl‘
~.| T }‘ [ H I oi 1!
ENLARGED _t A\l |
SECTION F |
OF LAP (=
1\ U)-
i
ANSI B16.9 b
B
TYPE A
for
LAP-JOINT FLANGE
MSS sp43 "7
ANSI B16.9
MSS SP-43 (in mm)
Outsi Outside Diameter Length . Radius of Fillet
Jutside of Barrel F R Diameter of Lap
NPS Diameter
at Bevel ANSI & G
min max ANSI MSS MSS Type A MSS Type B
1/2 213 20.55 22.76 76.2 50.8 3.0 0.8 35.0
3/4 26.7 25.88 28.09 76.2 50.8 3.0 0.8 429
1 334 32.61 34.95 101.6 50.8 3.0 0.8 50.8
1-1/4 42.2 41 .38 43.59 101.6 50.8 4.8 0.8 63.5
1-1/2 48.3 | 47.47 49 .94 101.6 50.8 6.4 0.8 73.2
2 60.3 59.54 62.38 152.4 63.5 7.9 0.8 919
2-1/2 73.0 72.24 75.34 1524 63.5 7.9 08 104.6
3 88.9 88.11 91.34 1524 63.5 9.7 0.8 127.0
3-1/2 1016 100.81 104.04 152.4 76.2 9.7 0.8 139.7
4 114.3 113.51 116.66 1524 76.2 11.2 0.8 157.2
5 1413 140.51 144 .35 203.2 76.2 1.2 1.5 185.7
6 168.3 167.49 171.27 203.2 88.9 12.7 | 15 2159
8 2191 218.29 222.07 203.2 101.6 12.7 | 1.5 269.7
10 273.1 272.26 277.19 254.0 1270 12.7 1.5 3239
12 3239 323.06 327.99 254 .0 152.4 12.7 1.5 381.0
14 355.6 354.81 359.92 304.8 152.4 12.7 1.5 412.8
16 406.4 405.61 410.97 304.8 152.4 12.7 1.5 469.9
18 457 .2 456 .41 462.03 304.8 152.4 12.7 15 533.4
20 508.0 507.21 514.10 304.8 152.4 12.7 1.5 584.2
22 558.8 558.01 564.90 304.8 152.4 12.7 1.5 6414
24 609.6 6038.81 615.70 304.8 152.4 12.7 1.5 692.2
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ANSI Dimensional Tolerances

ANS| B16.9, B16.28 (in mm)
All Fittings 9%;231545 Tees Reducers | Caps 180° Returns
Outside Inside Center- Center- Center- Back- .
NOPT':al Diameter | Diameter ThY(\:’:Ir:ess to-End to-End Eger?: E);/er::: to-Center to-Face Ahfggméent
Sige at Bevel at End Dimension [Dimension ng "9 | bimension | Dimension at =nas
oD ID T A, B C,M H E P K U
12242 13 +0.7
i +3.0
3— 4 1.5 +1.5 1.5 1.5 +6.3 +0.7
+2.2 xl8
5— 8 +6.3
—1.5 Not less
+4.0 than +
10-18 30 +3.0 87-1/2% 6.3
: af +2.2 £2.2 2.2 +9.6 +0.7
20-24 nominal
thickness
2%-30 | ‘§3 48 +3.0 +30
—3;_? - e +4 .8 +9.6
+4, +4.8
5060 | ‘2% 6.4 95 195 195 - = =
w270 | ¥27 95 £12.7 =
72-80 | *1°9 | s119 +159
* TTU's Standard
(in mm)
Nominal | Angularity Tolerance
Pipe AOffl POff
i ngle lane
Size Qg 3 Q Q
1/2-4 0.7 1.5
5— 8 1.5 3.0
10-12 4.8
s 2.2
14-16 6.3
18—24 3.0 96
26-30 ‘
32-42 4.8 12.7
44-48 19.0
*50—60 6.4 :
Off Angle Off Plane
*62—-70 9.5
*72-80 1.9




MSS Dimensional Tolerances

MSS SP-43 (in mm)
90° Elbows Reducers .
All Fittings 45° Eibows Lap Joint 180° Returns Caps
Tees Stub Ends
Nominal m
Pipe Qutside o to- ack-to-
Size Diameter Wall CenEtglrjto Overall Cecr::::etro B"":Cak(\;o Alignment Overall
W ?t. Thickness Dimension Lgng:_:h Dimension Dimension of Ends Lerégth
pdins A, B,C,M ' o K
2 0.8 £1.6 216 +6.4 +6.4 +0.8 23.0
' Not less
S +0.8 g7 2% 1.6 £16 6.4 6.4 £0.8 £3.0
of
4 +0.8 nominal +1.6 1.6 +6.4 6.4 0.8 3.0
16 thickness
5- 8 —0‘8 +1.6 +1.6 +6.4 +6.4 +0.8 +6.4
10-18 2 £23 23 197 6.4 £16 6.4
20-24 o 23 23 +9.7 6.4 1.6 6.4
{in mm)
L Lap Joint
All Fittings Stub Ends
Nominal 4al1)
Pipe ODuitasr'r?eeter Fillet{2! Outside
Size at Wall Radius Diameter
Welding Thickness of Lap of Lap
End A G
1/2 +Q +0
1-1/2 *0.8 08 ~0.8
2 08 Not less +0 +0
3-1/2 o than —~0.8 -0.8
87-1/2%
‘ +0 +0
! 08 nor?'lfinal -1.6 —0.8 Notes:
thickness 0 {1) Out of roundness is the vector sum of
5- 8 jag 16 jg 8 the plus and minus tolerance.
' ) ’ (2) Fillet B radius is the maximum.
+2.3 +0
10-18 ~08 ~16 ~1.6
+3.0 +0 +0
20-24 -0.8 -1.6 —1.6
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MSS Dimensional Tolerances

MSS SP-75 (in mm)
90°,60°, 45” & 30°
Out-of-Roundness(2) Elbows & Tees
Center-to-End
lnside“) Minimum(3) At Ends of Throughout(‘” Dimension Roe\cl!:rt;e”rs 0%2?;“
NPS Diameter Wall Fittings Body of A,B,C,M Lenath Length
At End Thickness Elbows 9 9
Elbows(5)| Other 1-1/2 R 3R H &
& Tee
16-24 2.3 Nominal 438 3.0 2.5% +2.3 +3.0 2.3 6.4
26-36 +2.3 —0.25 (5) 3.0 2.5% +3.0 +6.4 +4.8
38-48 +3.0 (5) 3.0 2.5% +4.8 +9.6 +9.6 9.6
{in mm)
Angularity Elbows Eg:gé:tfizd a o
NPS Off Off Reducers P
Angle Plane Off Plane
Q P
p(6)
Y %
16-24 1.5 6.4 2.5% Z 7 Z
I
2636 23 12.7 2.5% 2
38-48 3.0 19.1 2.5%
! )
Off Plane Angularity off Angle Q
P
NOTE:

(1) The inside diameter at end shall be determined by circumferential measurement, and the tolerance refers to variations from
nominal 1.D. calculation by (OD nom-2tnom).

(2) Out-of-roundness tolerances shall be the difference between the maximum and minimum diameters measured on any radial
cross-section.

(3) Minus 0.01 in. except that isolated non-continuous reductions are permitted in accordance with subsection 13.2.1. Excess
thickness whether on inside or outside is to be treated in accordance with sketch given in Figure 3.

(4) When elbows are intended for field segmenting, out-of-roundness tolerance may be furnished to 1% by agreement between the
the Manufacturer and the Purchase. It is recognized that extra thickness, if any, may be on the 1.D.

(5) Out-of-roundness tolerances at ends shall be 1% of diameter for NPS 26 and larger.

(6) Percent of O.D.

NOTE: Outside diameter may be tapered at angle up to 30° beyond weld bevel.
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Welding End Preparation

Max. 30°
Max. 30° on o 10°41°
| 37%°42Y, > RAD
J ¥ = 37%°42%°
f t> 22 =
t= 22 Max. 19 o

3 (Max.)

(a) Plain bevel (b} Compound bevel

(in mm)

Nominal Pipe Wall .
Thickness (t) End Preparation

Less than x* Cut square or slightly chamfer, at mfr.’s option

x* to 22 incl. Plain bevel as in sketch “*a’* above

More than 22 J Compound bevel as in sketch ‘b’ above

*x = b for carbon steel, ferritic alloy steel or wrought iron;
4 for austenitic alloy steel

Notes: 1. End preparations are in accordance with ANSI B16.25 Paragraph 4.2

End preparations conforming to customer specifications will be specially
manufactured upon consutation.

MSS SP-75, API 5L

(3 mm) Radius (min.)

-
h

(1.5 + 1 mm)
37.1/2° + 21/2°

o

f

r (1.5 + 1 mm)

* Or 1in. (25 mm) at option of the manufacturer.

** Fittings size 24 and smaller may be furnished with 37-1/2 bevel at
option of manufacturer.

RECOMMENDED BEVEL FOR WALL THICKNESS (T)

RECOMMENDED BEVEL FOR WALL THICKNESS (T)
AT END OF FITTING, 19 mm™ OR LESS

AT END OF FITTING, GREATER THAN 19 mm
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Scraper Bar Tees

RANGE OF OUTLET SIZE "B

4" 40 mm
5" AND 8” 50 mm
6" 60 mm
10" THRU 48" 60 mm

BAR WIDTH “B"

BREAK CORNERS

“I” BEING SCRAPER BAR THICKNESS (INDICATED ON CHART)

BARS EQUALLY
SPACED

BOTTOM EDGE OF BAR TO MATCH ID. OF RUN.
BREAK CORNERS 1/4 MIN. RADIUS

BRANCH
RUN |4 |6 |8 ]10]12]14]16]18]20|22]24]26]28]30|32]34|36]42]4s
4 6
6 6|6
8 66 |6 i ]
10 66|66 i
12 1212 1121212 e
14 1212 [12[12]12] 12 N
16 12112 (12121212 ] 12
18 1212 |12 1212|1212 [ 12 R
20 12112 12 1212 12]12 1212 T .
22 12 |12 [12 {12 |12 12|12 [12]12] 12
24 12 12 (12012121212 [12]12] 12| 19 i
26 112121212 12[12]12]12|12]12]19] 19
28 12 12 (12 |12 |12 (12 |12 [12 12 12| 19] 19| 19
30 1212 (12 |12 |12 |12 |12 [12 |12 ] 12| 19| 19 ] 19 | 19
32 1212 |19 |19 19|19 |19 |19 19|19 19| 19|19 | 19| 19
34 12 (12 {19 1919|1919 (19| 19| 19] 19| 19|19 |19 |19 | 19
36 12 12 |19 (19 |19 19|19 |19 | 19| 19| 19| 19 |19 |19 |19 | 19| 19
42 1201219]19] 19| 19| 19| 19| 19| 19| 19| 19| 19| 19| 19| 19| 19| 19
48 1212|1919 19| 19|19 |19 19| 19] 19| 19|19 | 19|19 |19 ] 19| 19|19
Ao 1 2 3 4 5 |6
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Materials Specifications for Butt-Welding Fittings

STANDARD PRACTICE SP-75
SPECIFICATION FOR HIGH TEST
WROUGHT BUTT WELDING FITTINGS

MAXIMUM LIMIT OF CHEMICAL ELEMENTS WHICH MAY
BE USED l{\l MATERIAL UNDER THIS STANDARD

(% Max.)

Carbon 0.30
Manganese 1.60
Phosphorus 0.05
Sulphur 0.06
Copper 1.60
Nickel 1.00
Siticon 0.50
Chromium 0.25
Molybdenum 0.25
Vanadium 0.13
Columbium 0.10
Alternate alloy elements may be used but they shall be discussed with
the user prior to delivery of the material. This table is not intended to
represent the composition of any heart of steel, but merely to record
the maximum permissible amounts of an element. The combination
of elements of any heat must conform to carbon equivalent, following
C.E.

Carbon equivalent shall be computed by the following equation:

Mn . Cr+ Mo+ V Ni + Cu
=C+ + +
C.E.=C 6 3 15

and shall not exceed 0.50%.

TABLE 2. Tensile Requirements

Class Yield Strength Tensile Strength, Min. psi Eﬁf(;,;,;g?n
Symbot Min. psi Tl_'\ickness Thickness ] in2in. %
0.375 in. and under |Greater than 0.375 in. '

WPHY-42 42 000 60 000 60 000 25
WPHY-46 46 000 63 000 63 000 25
WPHY-52 52 000 72 000 66 000 25
WPHY-60 60 000 78 000 75 000 20
WPHY-65 65 000 80 000 77 000 20
WPHY-70 70 000 82 000 80 000 18
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Materials Specifications for Butt-Welding Fitting

ASTM A234-86

Standard Specification for

PIPING FITTINGS OF WROUGHT CARBON STEEL AND
ALLOY STEEL FOR MODERATE AND ELEVATED

TEMPERATURES
Composition, %

Grade and

s,\:;rgg:g Carbon, max Manganese Pho:rr]):frus, s:"r:;l:(r' Silicon Chromium
wpBA.8.C 0.30 0.29-1.06 0.050 0.058 0.10 min
wpcB.C 0.35 0.29-1.06 0.050 0.058 0.10 min
WP1 0.28 0.30-0.90 0.045 0.045 0.10-0.50 -
WP12 0.20 0.30-0.80 0.045 0.045 0.60 max 0.80—-1.25
WP12b 0.20 0.30--0.80 0.045 0.045 0.60 max 0.80—-1.25
WP11 0.20 0.30-0.80 0.040 0.040 0.50-1.00 1.00-1.50
WP11a 0.20 0.30-0.80 0.040 0.040 0.50-1.00 1.00-1.50
WP11b 0.15 0.30-0.60 0.030 0.030 0.50—-1.00 1.00—1.50
WP22 0.15 0.30-0.60 0.040 0.040 0.50 max 1.90-2.60
WP22a 0.15 0.30-0.60 0.040 0.040 0.50 max 1.90-2.60
WP5S 0.15 0.30-0.60 0.040 0.030 0.50 max 4.00—-6.00
WP7 0.15 0.30-0.60 0.030 0.030 0.50-1.00 6.00-8.00
WP9 0.15 0.30-0.60 0.030 0.030 0.25-1.00 8.00-10.00
WPR 0.20 0.40-1.06 0.045 0.050 . .
WP91 0.08-0.12 0.30-0.60 0.020 0.010 0.20-0.50 8.00-9.50

A Fittings made from plate may have 0.35 max carbon.

B Fittings made from forgings may have 0.35 max carbon and 0.35 max silicon with no minimum.

C For each reduction of 0.01% carbon below 0.30%, an increase of 0.05% manganese above 1.06% will be permitted to a maxi-
mum of 1.35% manganese.

D When fittings are of welded construction, the grade and marking symbol shown above shall be supplemented by ietter “W"’

Elongation Requirements

Grades
All Grades except
WPR and WP91 WhE W
Longi- Trans- Longi-  Trans- Longi- Trans-
tudinal verse tudinal verse tudinal verse
Elongation:
Standard round specimen, or small proportional specimen, min % 22 14 20 ... 20
in 4D
Rectangular specimen for wall thickness 7.94mm and over, 30 20A 29
and for all small sizes tested in full section; min % in 50mm
Rectangular specimen for wall thickness less than 7.94mm, xx8 xx B8 xxB

min % in 50mm (40-mm wide specimen)

A WPB and WPC fittings manufactured from plate shall have a minimum elongation of 17%.
B For each 0.79mm decredse in wall thickness below 7.94mm, a deduction of 1.5% for longitudinal and 1.0% for transverse from the
values shown above is permitted.
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Tensile Requirements

Others Tensile Strength Yield Strength gllarl;m"g
Molybdenum Nickel Copper Min. or Range Min. ymbots
ksi (MPa} ksi (MPa)
60 {415] 35 [240] WPB
70 [485] 40 [275] WPC
0.44-065 55 {380} 30 [205]) WP1
0.44—0.65 70 (485} 40 [275]) WP12
0.44-0.65 60 [415] 30 [205]) WP12b
0.44—-0.65 70 [485] 40 [275] WP11
0.44-0.65 75 [515] 45 (310] WP11a
0.44--0.65 60 [415] 30 [205] WP11b
087-1.13 75 [515] 45 [310] WP22
0.87-1.13 60 [415] 30 [203] WP22a
0.44—-0.65 60 [415] 30 [205] WP5
0.44-0.65 60 [415] 30 [205]) wWP7
0.90-1.10 60 [415] 30 {205] WP9
1.60-2.24 0.75-1.25 63 [435] 46 [315] WPR
0.85-1.05 0.40 max Vanadium 0.18—0.25 85 [585] 60 {415] WP31
Columbium 0.06—-0.10
Nitrogen 0.03-0.07
Aluminum 0.04 max
The following table gives the minimum value for various wall thicknesses.
Grades Grade
Wall Thickness Al Grades except WPR WPR
mm Longitudinal Transverse Longitudinal Transverse
7.94 300 20.0 280
7.14 28.5 19.0 26.5
6.35 270 18.0 25.0
5.56 255 235
4.76 240 22.0
3.97 225 20.5
3.17 21.0 19.0
2.38 19.5 175
1.59 18.0 16.0
NOTE — This table gives the computed minimum elongation values for each 0.79-mm decrease in wall thickness. Where the

wall thickness lies between two values above, the minimum elongation value is determined by the following equations:

Direction of Test: Equation
Longitudinal E =48t + 15.00
Transverse E =32t +10.00

where:
E = elongation in 2 in. or 50 mm, % and
t = actual thickness of specimens, mm
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Materials Specifications for Butt-Welding Fittings

ASTM A420

PIPING FITTINGS OF WROUGHT CARBON STEEL AND
ALLOY STEEL FOR LOW-TEMPERATURE SERVICE

Chemical Composition (Percent)

Grade and Marking

Max. or Range (Unless otherwise indicated)

SymbolA

Y C Mn P S Si Ni Cu
wPL 68.C 0.30 0.39-1.06 0.048 0.058 0.10 min — —
WPL 9 0.20 0.40-1.06 0.045 0.050 - 1.60—-2.24 0.75-1.25
wpL 3D 0.20 0.31-0.64 0.05 0.05 0.13-0.37 3.18-3.82 —
wPL 8E 0.13 0.90 0.045 0.045 0.13-0.37 8.40-9.60 -

AWhen fittings are of welded construction, the symbols above shall be supplemented by the letter “W'’.
BFor each reduction of 0.01% carbon below 0.30%, an increase of 0.05% maganese above 1.06% will be permitted to

a maximum of 1.35% manganese.
CFittings made from forgings may have 1.35% max manganese.
DFittings made from plate or forgings may have 0.90% max manganese.
EFittings made from plate may have 0.98% max manganese.

Charpy Impact Requirements for WPL6,
WPLY, and WPL3A

Size of Specimen,

Charpy V-Notch
Impact Value Re-
quired for Accept-

Minimum Charpy
V-Notch Impact
Value Without

mm ance (Average of Requiring Retest

Three Specimens) {One Specimen

Only of a Set)

ftIbf J ftelbf J
10 by 10.0 13 17.6 10 13.6
10by 7.5 10 13.6 8 10.8
10 by 5.0 7 9.5 5 7.0
10 by 2.5 4 5.4 3 4.1

A Straight-line interpolation for intermediate values permitted.

Charpy Impact Requirements for WPL8

Size of Specimen,
mm

Charpy V-Notch
Impact Value Re-
quired for Accept-
ance (Average of

Minimum Charpy
V-Notch Impact
Value Without
Requiring Retest

Specimens) {One Specimen
Only of a Set)
ft+Ibf J ft-Ibf J
10by 10.0 25.0 33.9 20.0 271
10by 7.5 21.0 28.5 17.0 231
10by 5.0 17.0 23.1 14.0 19.0
10 by 2.5 8.0 10.8 6.0 8.1
Impact Test Temperature
Impact Test Temperature
Grade °E (°C)
WPL6 —50 (—50)
WPL9 —100 (-75)
WPL3 —150 (—100)
WPLS —320 (-195)




Tensile Requirements

WPL 6 WPL 9 WPL 3 WPL 8
ksi MPa ksi MPa ksi MPa ksi MPa
Tensile strength, min . . . . . . . . . ... .. 60 415 63 435 65 450 100 690
Yield strength, min . . . . . . ... .. ... 35 240 46 315 35 240 75 515
Longi-  Transverse Longi- Transverse Longi- Transverse  Longi-  Transverse
tudinal tudinal tudinal tudinal

Elongation in 2 in. or 50mm. min. %:
Basic minimum efongation for walls 30 16.5 28 18 30 20 22
7.94mm and over in thickness,
strip tests, and for all small sizes tested
in full section

When standard round 2-in or 50-mm 22 12 20 22 14 16
gage length test specimen is used
For strip tests, a deduction for each 1.50A4 1.004 1.50A 1.004 1.560A4 1.004 1.254
0.80mm decrease in wall thick-
ness below 7.94mm from the

basic minimum elongation of the fol-
fowing percentage points:

A The following table gives the calculated minimum values:

Elongation in 2 in. or 50mm, min, %

Wall Thicknesses WPL 6 WPL 9O WPL 3 WPL 8
mm Longitudinal Transverse Longitudinal Transverse Longitudinal Transverse tongitudinal Transverse
7.94 30.00 16.50 28.00 18.00 30.00 20.00 22.00
7.14 28.50 15.50 26.50 17.00 28.50 19.00 20.75
6.35 27.00 14.50 25.00 16.00 27.00 18.00 19.50
5.56 25.50 - 23.50 15.00 25.50 .. 18.25
4.76 24.00 . 22.00 14.00 24.00 .. 17.00
3.97 22.50 C 20.50 13.00 22.50 L 15.75
3.17 21.00 C 19.00 12.00 21.00 - 14.50
2.38 19.50 Ca 17.50 11.00 19.50 - 13.25
1.59 18.00 R 16.00 10.00 18.00 R 12.00
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Materials Specifications for Butt-Welding Fittings

ASTM A403
Standard Specification for
WROUGHT AUSTENITIC STAINLESS STEEL PIPING

FITTINGS
Marking SymbolA Class
and Grade
- ; : H
WP Class CR Class c/ Mn/ P/ s/ si/ Ni Cr Mo Ti N2 Others
Fittings Fittings
WP 304 CR 304 0.08 2.00 0.045 | 0.030 | 1.00 | 8.00-11.0 | 18.0-20.0
WP 304H | CR 304H | 0.04-0.10 | 2.00 0.045 | 0.030 | 1.00 | 8.00-11.0 | 18.0-20.0
WP 304L | CR304L | 0.0358 | 2.00 0.045 | 0.030 | 1.00 | 8.00-13.0 | 18.020.0 | ... I S
WP 304L | CR 304LN | 0.030 2.00 0.040 | 0.030 | 0.75 | 8.00-10.50 | 18.0-20.0 | ... ... | 0.10-0.16
WP 304N | CR 304N | 0.08 2.00 0.040 | 0.030 | 0.75 { 8.00-11.0 | 18.0-20.0 | ... ... | 0.10-0.16
WP 309 CR 309 0.15 2.00 0.045 | 0.030 | 1.00 | 12.0-15.0 | 22.0-24.0
WP 310 CR 310 0.15 2.00 0.045 | 0.030 | 1.50 | 19.022.0 | 24.0-26.0 | ...
WP 316 CR 316 0.08 2.00 0.045 | 0.030 | 1.00 | 10.0-14.0 | 16.0-18.0 | 2.00-3.00
WP 316H | CR316H | 0.04-0.10 | 2.00 0.045 | 0.030 | 1.00 | 10.0-14.0 | 16.0-18.0 | 2.00-3.00 | ... | ...
WP 316LN | CR 316LN | 0.030 2.00 0.040 | 0.030 | 0.75 [ 11.0-14.0 | 16.0-18.0 | 2.00-3.00 | ... | 0.10-0.16
WP 316L | CR316L | 0.0358 |2.00 0.045 | 0.030 | 1.00 | 10.0-15.0C | 16.0-18.0 | 2.003.00 | ... | ...
WP 316N | CR 316N | 0.08 2.00 0.040 | 0.030 | 0.75 [ 11.0-14.0 | 16.0-18.0 | 2.00-3.00 | ... | 0.10-0.16
WP 317 CR 317 0.08 2.00 0.045 | 0.030 | 1.00 | 11.0-15.0 | 18.0-20.0 | 3.00-4.00
WP 317L | CR 317L | 0.030 2.00 0.045 | 0.030 | 1.00 [ 11.0-15.0 | 18.0-20.0 | 3.00-4.00 | ...
WP 321 CR 321 0.08 2.00 0.045 | 0.030 | 1.00 | 9.00-13.0 | 17.0-20.0 | ... D
WP 321H | CR321H | 0.04-0.10 | 2.00 0.045 | 0.030 | 1.00 | 9.00-13.0 | 17.0-20.0 | ... E o o
WP 347 CR 347 0.08 2.00 0.045 | 0.030 | 1.00 | 9.00-13.0 | 17.0-20.0 | ... R F
WP 347H | CR 347H | 0.04-0.10 | 2.00 0.045 | 0.030 | 1.00 | 9.00-13.0 | 17.0-20.0 | ... RETH PR G
WP 348 CR 348 0.08 2.00 0.045 | 0.030 | 1.00 {9.00-13.0 | 17.0-20.0 Taf =0.10
max
WP 348H | CR348H | 0.04-0.10 | 2.00 0.045 | 0.030 | 1.00 | 9.00-13.0 | 17.0-20.0 TaG =0.10
max
WP XH-19 | CR XH-10 | 0.060 4.00-6.00| 0.040 | 0.030 | 1.00 | 11.5-13.5 | 20.5-23.5 | 1.50-3.00 | ... | 0.20-0.40 | J

A In addition to the WP class designation, WP fittings shall be marked with the additional symbols indicated in 1.1.1 (that is; WP 304S,
WP 304W, WP 304W X).

B For small diameter or thin walls, or both, where many drawing passes are required, a carbon maximum of 0.040% in necessary in grades
TP 304L and TP 316L. Small outside diameter tubes are defined as those less than 12.7mm in outside diameter and light wall tubes
as those less than 1.24mm in average wall thickness.

C On pierced tubing, the nickel may be 11.0-16.00%.

D The titanium content shall be not less than five times the carbon content and not more than 0.70%.

£ The titanium content shall be not less than four times the carbon content and not more than 0.70%.

F The columbium plus tantalum content shall be not less than ten times the carbon content and not more than 1.10%.

G The columbium plus tantalum content shall be not less than eight times the carbon content and not more than 1.00%.

H The method of analysis for nitrogen shall be a matter of agreement between the purchaser and manufacturer.

/ Maximum, unless otherwise indicated.

J Columbium plus tantalum, 0.10-0.30%: vanadium, 0.10-0.30%.
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Yieid Tensile

Grade Str'ength_, Str_ength_, Elongation
min, ksi min, ksi . .
{MPa] {MPa] Longitudinal Transverse
304, 304LN, 304H, 30 {205] 75 [515] Elongation:
309, 310, 316, Standard round specimen, or small proportional 28 20
316LN, 316H, specimen, minimum % in 4D
317,317L, 321,
321H, 347, 347H, Rectangular specimen for v\{all thicknefss 7.94mm 35 25
and over, and for all small sizes tested in full
348, 348H section; minimum % in 50mm
304L, 316L 25 (170) 70 {485} )
304L, 316N 35 (240} 80 [550] Rectangular specimen for wall thickness less than LA LA
XM-19 55 [380] 100 [690] 5/16 in. [7.94mm]; minimum % in 50mm (40mm

wide specimen)

AFor each 0.79mm decrease in wall thickness below 7.94mm, a deduction of
1.5% for longitudinal and 1.0% for transverse from the values shown above is per-
mitted. The following table gives the minimum value for various wall thickness

Wall Thickness Elongation in 2 in. or 50 mm,

min, %

mm Longitudinal Transverse
7.94 35.00 25.00
7.14 33.25 23.75
6.35 31.50 22.50
5.56 29.75

4.76 28.00

3.97 26.25

3.17 24.50

2.38 22.75

1.59 21.00

Note — The above table gives the computed minimum elongation valuses for
each 0.8-mm decrease in wall thickness. When the wall thickness
lies between two values shown above, the minimum elongation value is
determined by the following equation:

Longitudinal E=56t+17.50

Transverse E =40t +12.50
where:
£ = elongation in 2in. or 50 mm, %, and
t = actual thickness of specimen, mm.
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Comparison of ASTM Specifications
and Similar Standards

ASTM Specification and Grade

Steel Composition {\Sn::r:(:;? Pipe Plate Forgings
Carbon Steel WPA A106-A A285-8B A181-1
Carbon Steel WwpPB A106-B A5156-65 or 70 A181-2 and A106
Carbon Steel WpPC A106-C - —
Carbon Steel WPLG A333 and A334-6 A516-60 A350-LF2
3%% Ni Steel WPL3 A333 and A334-3 A203-D A350-LF3
Carbon-Molybdenum Steel WP1 A335-P1 A204-B A182-F1
1% Cr-¥%% Molybdenum Steel WP12 A335-P12 A387-12 A182-F12
1%4% Cr-%% Molybdenum Steel we11 A335-P11 A387-11 A182-F11
2%% Cr-1% Molybdenum Steel Wp22 A335-P22 A387-22 A182-F22
5% Cr-%% Molybdenum Steel WP5 A335-P5 A387-5 A182-F5
7% Cr-%% Molybdenum Steel WP7 A335-P7 — A182-F7
9% Cr-1% Molybdenum Steel WP9 A335-P9 - A182-F9
13% Cr-8% Ni Steel WP304 A312-TP304 A240-Type 304 A182-F304
18% Cr-8% Ni-(0.04 — 0.10}% C Steel WP304H  A312-TP304H A240-Type 304 A182-F304H
18% Cr-8% Ni-0.035% C Steel WP304L  A312-TP304L A240-Type 304L A182-F304L
22% Cr-12% Ni Steel WP309 A312-TP309 A240-Type 309S -
25% Cr-20% Ni Steel WP310 A312-TP310 A240-Type 310S A182-F310
18% Cr-8% Ni-Cb+Ta Steel WP347 A312-TP347 A240-Type 347 A182-F347
18% Cr-8% Ni-Mo Stee! WpP316 A312-TP316 A240-Type 316 A182-F316
18% Cr-8% Ni-Mo-(0.04 — 0.10)% C Stee! WP316H A312-TP316H A240-Type 316  A182-F316H
18% Cr-8% Ni-Mo-0.035% C Steel WP316L  A312-TP316L A240-Type 316L A182-F316L
18% Cr-8% Ni-Ti Steel wpP321 A312-TP321 A240-Type 321  A182-F321
18% Cr-8% Ni-Ti-(0.04 — 0.10)% C Steel WP321H  A312-TP321H A240-Type 321  A182-F321H
18% Cr-8% Ni-Cb+Ta-(0.04 — 0.10)% C Steel WP347H  A312-TP347H A240-Type 347  A182-F347H
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B.S. Specification

DIN Specification

JiS Grade and Grade and Grade Steel Composition
Pipe Plate Pipe Pipe

STPT38 SB42 3602-Steel 23 17175-S135.8 Carbon Steel
STPT42 SB42 3602-Steel 27 17175-S51 45.8 Carbon Steel
STPT49 SB49 3602-Stee! 35 - Carbon Steel
STPL39 - 3603-Steel 27 LT30 - Carbon Steel
STPLAG — 3603-Steel 503 LT 100 - 3%% Ni Steel
STPA12 — — 17175-15Mo3 Carbon-Molybdenum Steel
STPA22 - 3604-HF620 17175-13CrMo4d 4 1% Cr-%% Molybdenum Steel
STPA23 - 3604-HF621 - 1%% Cr-%% Molybdenum Steel
STPA24 - 3604-HF622, 27 17175-10CrM0910 2%% Cr-1% Molybdenum Steel
STPA25 - 3604-HF625 - 5% Cr-%% Molybdenum Stee!

— — - - 7% Cr-%% Motybdenum Steel
STPA26 — - - 9% Cr-1% Molybdenum Steel
SUS304TP  SUS304 | 3605-801 17440-X5CrNi189 18% Cr-8% Ni Steel
SUS304HTP — 3605-811 - 18% Cr-8% Ni-(0.04 — 0.10)% C Steel
SUS304LTP SUS304L | 3605-811L 17440-X2CrNi189 18% Cr-8% Ni-0.035% C Steel
SUS309STP SUS308S — - 22% Cr-12% Ni Steel
SUS310STP  SUS310S | 3605-805S - 25% Cr-20% Ni Steel
SUS347TP  SUS347 | 3605-822Nb 17440-X10CrNiNb 189 | 18% Cr-8% Ni-Cb+Ta Steel
SUS316TP  SUS316 | 3605-845 17440-X5CrNiMo1810 | 18% Cr-8% Ni-Mo Steel
SUS316HTP — 3605-855 ~ 18% Cr-8% Ni-Mo-{0.04 — 0.10)% C Steel
SUS316LTP SUS316L | 3605-845L 17440-X2CrNiMo 1810 | 18% Cr-8% Ni-Mo-0.035% C Steel
SUS321TP  SUS321 | 3605-822Ti 17440-X10CrNiTi189 | 18% Cr-8% Ni-Ti Steel
SUS321HTP — 3605-832Ti — 18% Cr-8% Ni-Ti-{0.04 — 0.10}% C Steel
SUS347HTP — 3605-832Nb - 18% Cr-8% Ni-Cb+Ta-(0.04 — 0.10)% C Steel
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4th Floor WS Tower, 395/5 Silom Road, Bangrak
Bangkok 10500, Thailand _

33/3 GP 7, Soi Pon-Chareon KM. 16.5 Bangna Trad Road
Bangplee, Samutprakarn 10540, Thailand
(662)-237-7225-40, (662)-234-7193-95

(662)-237-7241, (662)-236-6627

lisa@ws-intl.com, chrisl@ws-intl.com,katty@ws-intl.com




