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Applicable Standards

ASME Standards

B168  Factory-Made Wrought Steel Buttwelding Fiftings

B1628  Wroughl Steal Bultwelding Short Radius Elbows -and Relunis
B1625  Bultwsiding Ends

B30 Welded and Seamless Wrought Steel Pipe

B36.19  Sainless Stee! Pipe

ASTM Standards
AZ34  Piping Fitings of Wrought Carbsan Steel and Alloy Stael for Moderate and High
Temperature Service e

A3 Wirought Austeritic Stainkess Steel Piging Filtings
A ED Piging Fittings of Wrought Carbon Steel and Alloy Steel for Low Temparature Service
ABTH Wirotsght Ferilic, Ferritic/Austenitic, and Mariensitic Stainless Steal Piping Fittings

M2E Standards

SP-42  Wrought Staintess Steel Butt-Weiding Flitings

5P-TH High Test Wrought Butt-Welding Fittings

5P-78  Socket Welding Reducer inserts

8F-87  Faclory-Made Buh-Welding Frtings for Class | Nuclear Piping Applications

Jis Standards 4
B2220 - Stesl Weiding Pipe Flanges

B2311 Stesi Butt-Welding Pipa Fittings for Ordinary Usa
B2312  Stesl Bull-Welding Pipe Fittings

B2313  Steel Plate Butt-Wekling Pipe Fittings

GI452  Carbon Steal Pipes for Ordinary Piging

53454  Carbon Steal Pipes for Pressure Sarvice

G457 Arc Wildesd Carbon Stesi Pipes

DM Standards

26051 Steel But-Welding Pipe Fitings, Elbows and Bends with Reduced Pressure Facior

2608 Steal Bull-Walding Pipe: Filtings; Technical Detivery Conditions

26151 Stesl Butt-Welding Fipes Fitings; Teas with Reduced Pressura Fachar

26152  Steel Bult-Welding Pipe Fitlings, Tees for Use al Full Servica Pressura

H16-1 Steel Bull-Welding Pipe Fitlings, Eccentric Reducars with Feduced Pressure Factor

26162 Stesd Bull-Welding Pipe Fittings: Reducers for Use at Full Service Pressure

1T Steal Bult-Walding Pipe Fittings: Caps

1626 ‘Welded Circular Unalioyed Stesl Tubes Subject to Special Requsrements: Technical
Delivery Canditions

1529 Seamiess Clroulat Unaloyed Steel Tubes Subject 1o Special Requiremants; Technical

17175 Seamiaess Tubes of Heat-Resistant Steals; Technical Conditions of Dalivery

BO049 Materials Testing Cenificates

EN (European) Standards

10204 Inspection Documants for Metallic Products

10253-1  Bult-Walding Pipe Fittings: Wrought Carbson Steel for General Use and Without
Specific Inspection Requirements:

HACE Standards
MROTE - Sulfide Siress Cra_cking'ﬁgslmnt Metallc Materiats for Oifield Equipmant



Wall Thickness Schedules (ASME)

ASME B36 1), ASME B35.13
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Wall Thickness Schedules (ASME)

ASLIE BIS 10 ASME 836,19
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Wall Thickness Schedules(JIS and DIN)
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Wrought Steel Buttwelding Fittings (ASME)
Long and Short Radius Elbows

ASME B16.9, B16.28 *Zibo Wet-fit Standards
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Wrought Steel Buttwelding Fittings (ASME)
Long and Short Radius Returns

ASME B16.9, B16.28




Wrought Steel Buttwelding Fittings (ASME)
Straight Tees and Caps
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3 is Ba @ 338 | 8§ 338 56 51 5
= 4 1018 375 a5 3.75 25 r B4 # A 3
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Wrought Steel Buttwelding Fittings (ASME)

Lap Joint Stub Ends
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Wrought Steel Buttwelding Fittings (ASME)
Reducing Tees and Concentric & Eccentric Reducers
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1= 132 334 1.08
Fowlfy 152 3314 0,84 _ ) G s | 51
1, =1 166 422 1.32 334 1.68 4B 188 z £
P 166 422 1,085 267 1,88 48 1.88 a8 | =z 51
o= 1.668 422 | D84 213 188 | a8 1.88 48 z 51
Ty = 1 19 483 166 42.2 225 &7 225 57 28 | o4
iy o 15 483 1,32 334 225 57 228 57 25 (1
1, =3 18 483 .00 BT 225 &r | 2.25 a7 25 G4
BREEEY 13 8.3 084 21.3 225 57 2.25 57 25 B4
2% 1% 2.38 60.3 18 483 25 4 z38 =h) 3 7H
2217, 238 603 168 42.2 a5 B4 225 57 3 78
Zx 238 60.3 1.32 334 25 a4 2 51 3 78
2T, 2.38 B3 1.06 T 25 B4 1.75 44 k| 7B
ey 2.38 60.3 0.84 213 235 L. S L 3 | T
2«2 | 288 T 238 603 3 8 275 70 35 | B3
21t 288 73 14 483 3 6 Z62 67 35 G
20« 1Y, | 288 73 168 42.2 3 TE 25 T 3.5 aa
2= 1 288 74 132 33.4 3 T8 225 6T 35 g4
20 =, 288 73| 105 26.7 3 76 . . a5 a9
Ay | 288 | 73 o84 | M3 | 3 | TE | o 35 a8
32 35 a0 288 73 338 a8 3.25 B3 35 as
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3% =3 A 101.8 as | sBo. 375 a5 262 EF 5 102
32 a 101.8 288 73 375 a5 a5 ] 4 102
A% e 2 4 101.6 2.38 0.3 375 25 335 83 q 102
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Wrought Steel Buttwelding Fittings (ASME)
Reducing Tees and Concentric & Eccentric Reducers

ASME B16.9
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8- 4 B2 219:4 4.5 1143 7 17a 612 156 & 152
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- | I |
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NOTE:

(1) Ountset difmensions M for run sizes NPS 14 and larger is recommendead but nod reguired



Wrought Steel Buttwelding Fittings (ASME)
Reducing Tees and Concentric & Eccentric Reducers
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Wrought Steel Buttwelding Fittings (ASME)
Reducing Tees and Concentric & Eccentric Reducers

ASME B16.9 " b Wel-R Standards
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NOTE:
(1) Catsar dimensmons 8 for run sizes NPS 14 and karges s recommendad Bul mot requimed:



Wrought Steel Buttwelding Fittings (ASME)
Reducing Tees and Concentric & Eccentric Reducers
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| 40 =38 40 1018 38 8652 285 749 295 T4 24 &10
40 = 36 40 1018 a6 G144 25 74T 29 73T 24
40 « 34 40 1018 34 BE3E 285 749 |5 T4 24
40 = 32 40 1016 3z 8128 285 749 28 T 24
40 = 30 40 1016 o TE2 25 745 275 508 24
0 = 28 40 1018 ] T11.2 285 Tag 265 873 24
40 « 26 40 1016 26 BE0.4 205 748 26,5 673 24
00 < 24 40 1016 24 G096 205 749 26 6B 4
40 - 22 40 1016 2z 558.8 28.5 TaG 255 648 24
40 - 20 40 1016 20 508 285 Tag 25 635 24

| 40« t8 40 016 | 18 457.2 28.5 748 245 B2z 24
42 « a0 42 1067 40 1016 30 24
42 « 38 43 1087 k1] 965.2 30 24
42 = 36 4z 1067 36 9144 30 24
42 - 34 42 1087 34 BR3E 30 24
42 =32 4z 1067 iz 8128 a0 24
42 = 30 432 1067 o TE2 an 24

2 20 42 1067 28 7112 30 24
42 0 28 432 1067 26 G604 30 24
42 « 24 42 1067 24 B09.6 a 24
42 = 22 42 1067 22 5568 i 24
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42 - 18 42 1067 18 a57.2 30 24

[ 42 =16 42 _ 1087 18 AjG A 3 24
a4 - 42 44 1118 42 10668 1 24
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44« 34 LY ] 1144 34 8636 az 24
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ROTE
{1} Chittet demwnsions M for run sizes NPS 14 and langer & recommended bud not regquined,



Wrought Steel Buttwelding Fittings (ASME)
Reducing Tees and Concentric & Eccentric Reducers
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ASME B16.9 “Ziba Wel-fit Standards
44 = Z§ 44 1118 28 7112 32 813 275 it 24 &10
44« 26 44 1118 6 £60.4 az 813 275 6OE 24 610
4424 | a4 1118 24 E006 3z 813 275 596 24 610
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46 = 44 | 25 1168 a4 MTE KR 851 31:5 500 28 (A5
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46 =30 46 1168 30 TE2 3.5 851 29 Tar 8 7
46 = 28 4B 1168 28 TNz 33.5 B51 29 737 28 711
46 « 26 46 1168 26 6804 335 B51 29 Ta7 28 71
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48 « 36 48 1218 36 9144 a5 88D 3 78T 28 711
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48 26 as BBS an 762 28 T
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NOTES
1] Dutiet dimensions M for run-sizes NPS 14 and langad & recommended but not iegquired.



Steel Butt-Welding Pipe Fittings (JIS)

90 & 45 Elbows

JIS B2311
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Steel Butt-Welding Pipe Fittings (JIS)
180 Eilbows, Caps, & Tees
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Steel Butt-Welding Pipe Fittings (JIS)
Lap Joint Stub Ends

Ji5 B2220

JPL-TE1S5 Undt: mm

15 44 a0 50 3
20 144 273 49 56 43 30 50 3
25 1 34 59 67 51 50 50 3
32 1, 427 70 76 64 50 50 4
40 ", 486 75 81 73 50 50 4
50 2 60.5 85 96 92 50 645 4
65 2, 763 1o 116 105 50 65 5
80 3 #9.1 121 126 127 50 65 5
840 an, ! 1 - . . | . 5
100 4 114 3 141 151 157 50 75 -
: T 182 186 50 75 [
212 218 50 80 i3
262 270 65 100 6
324 324 85 125 6
368 381 85 150 8
413 z 150 z B
475 = 150 - 8
530 - 150 - 8
585 . 150 5 8
640 E 150 s 8.
_ 150 8




Steel Butt-Welding Pipe Fittings (JIS)

Reducing Tees and Concentric & Eccentric Reducers
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Le.l e
518 B2311

*Zibo Wel-fit Stardards

20 = 15 Ty : B

25 « 20 1=, 340 7] 381

25 = 15 BT 34.0 1.7 381

32 » 25 T, wd 427 340 a7 E

32 = 20 1= 4, 427 7R 476

32 « 1% A4 1, 427 27 AT E
Y40 w32 CETEE ) T aBE Az 7 572

40 = 25 L 48.6 340 572

40 = 20 1 My 486 7.2 57.2

40 % 15 = 486 2 572

80 = 40 2 %A%, 80,5 485 B35

50 » 32 2% 1% 605 427 B3.5

50 « 25 21 BO.S | " man B35

50« 20 2wy, 60.5 bei i 3.5

50 = 15 Z el 605 | 217 B35

65 = 50 22 76.3 BO.5 6.2

65 = 40 20 1Yy 6.3 486 6.2

65 = 32 20 4, 6.3 427 6.2

65 25 2R 76,3 340 762

85 = 20 2w 76.3 212 76.2

685 = 15 25 5 'y 763 217 TH? -

— Bp 88 | 3=24, | B84 76.3 B57 826

B0 % 50 3% 2.1 B0.5 857 76.2

BO » 40 3 w1y 89,1 486 857 730

B0 « 32 3= 1Y, 881 42.® 857 599

80 = 28 | 89,1 340 857 :

80 = 29 3on Y, 89.1 272 a5 [

BO = 15 3wl 0.1 217 857 A
BO=80 | A% =3 1016 BB 853 [ =& |
90 - 65 A2 101.6 763 953 ang

90 « 50 3y 2 1016 BOL5 953 gzo

90 = 40 30 = 10, 181.8 488 95,3 7o.4

00 ~ 32 V=1, 101.6 427 953 . [
100 =80 T 143 101.6 1048 1018 1
100 = 80 i 114.3 8.1 104.8 254

100 - 85 4 = 21, 114.3 763 1048 953 |
100 « 50 4.2 114.3 60.5 1048 BEo

100 = 40 FER LT

4= 1Y,
P

Uriad: mim




Steel Butt-Welding Pipe Fittings (J1S)
Reducing Tees and Concentric & Eccentric Reducers

————-
2 Y 2R S e
1 | B Y R L] L]
HE B2311
125« 100
125 =90 Ho= 3% 139.8
125 = 80 6« 3 1384
125 - &5 5 =2 139.8
125 = 50 B2 1398
125 = 40 5= 1 1398
f25= 32 . i 1398
150 = 125 Bk | 1852
150 = 100 B4 165.2
150, = 90 6= 3, 185.2
1500« B0 B3 | 165.2
150 - B5 6= 2% | 85,2
150 = 50 L ! 165.2
200 = 150 B oEh | 2163
200 = 125 B =5 2163
200 » 100 B4 216.3
200 = 80 B = 37 216.3
‘M0 -80 2| 2 2B«3 | 263
250 « 200 10 - 8 2674
250 = 150 10 = & 28T.4
/O« 125 | 105 967 4
250 100 | 104 2674
25080 | 0 w3 | T4
300250 | 12«10 | 3iB5
B = 200 12 =8 3185
300 « 150 12.= 6 3185
300 -~ 126 12 =5 65
300 - 100 x4 | ERLE
350 = 300 14 = 12 355.6
350 - 250 14 = 10 3556
350 = 200 14 = & 3555
350 = 150 14 = B 3556
350 =126 | 0 14-85 | 3556
400 = 350 1618 | 406 4
400G = 300 16 = 12 A0 4
400 = 250 1%« 10 4064
430 « 200 18 « 8 4054
400 = 150 16« B 4064



Steel Butt-Welding Pipe Fittings (JIS)

Reducing Tees and Concentric & Eccentric Reducers

ale
1 4 I
e . - i (et MY E . . i il
g to—+-of-—+ < o ¢ -
;) = ]
G e & - H -
JIS B2311 " Zilber Wist-Bil Stanciards
450 = 400 18 = 16 457.7 4064 3420 330.2
450 » 350 18 = 14 45T 2 A5 6 34729 3302
450 « 300 18 = 12 457.2 3185 3429 3207
450 = 250 18 =10 457.2 2674 3429 308.0
450 « 200 188 4572 216.3 3429 298.0
500 - 450 20 - 18 508.0 457.2 3810 3683
500 = 400 20 = 16 S08.0 406.4 |10 3556
500 = 350 20 « 14 508.0 3558 3810 3558
500 = 300 20 <12 508.0 3as g0 3461
500 = 250 20 = 10 S08.0 2674 3810 3334
500 = 200 20«8 508.0 2183 381.0 6239
550 = 500 2 = 20 558.8 508.0 g 4084
B50 « 450 22 = 18 558.8 457.2 4181 3837
550 + 400 27« 16 558.8 4064 41814 3810
50 # 350 22 =14 5508 3556 4191 3810
600 » 550 24 =22 6095 556.8 4318 4318
600 « 500 24 = 20 805.6 5080 431.8 431.8
600 » 450 24 = 18 609.6 45T 2 4318 4181
BOO » 400 24 = 16 609.6 406.4 4318 406.4
600 = 350 24 = 14 69,6 3556 4318 4064
« 300 24 <12 BOS.E 3185 4318 397.0
650 « 600 26 = 24 B50.4 6096 4953 4826
B0 = 550 26 = 22 B60.4 sseg ¥ | assa3 468,89
650« 500 26 = 20 B60.4 508.0 4953 457.2
650 « 450 26 « 18 B60.4 15"-"2 4953 4440
700 = 650 28 = 26 FiE ] BEO.4 520.7 520.7
700 ~ 800 28 = 24 T11.2 609.6 520.7 508.0
700 = 550 28 = 22 T11.2 5588 5207 495.3
| 700 = 500 28 « 20 7112 508.0 520.7 483.0
750 = 700 30 = 78 762.0 12 558.8 5461
750 = 650 30 = 26 782.0 6604 B5E.8 54E.1
750 = 600 30« 24 TE2.0 609.4 6588 5334
750 % 550 30« 22 7620 5588 S588 5207
w750 42 « 30 8128 TE2.0 5069 584 2
BOO = TOO 32 = 28 812.8 142 T HBE.9 ET18
800 = 850 32 » 268 8128 G604 508 5 8715
BOD - 8O0 32 = 24 812.8 609.6 596.0 5500




Steel Butt-Welding Pipe Fittings (JIS)
Reducing Tees and Concentric & Eccentric Reducers

[ _-“H""-—n_--

L g g

al 1)~ —@J—'[él g

L e L

| H
=g
Ji5 B2311 *Zibo Wel-fit Standards Unit: mm

B5(. = BOO M o-32 BE3E #12.8 8350 B22.3 BOOE
850 « 750 34« 30 8636 782.0 §350 | B096 609.6
850 » 70O 34 - 24 BE3.6 T2 635.0 596.9 BO8.6
BS0 « 650 34 - 28 BE3.6 6604 6350 506.9 HOEE
500 =~ 850 8- 34 Did.d 8636 6731 6604 6096
SO0 = BOD 36 = 32 Si4.4 8128 6731 BAT.T BOO.6
800 = 750 36 = 30 9144 7820 &73.1 635.0 609.6
Bo0 « 700 36 « 28 9144 Ti1:2 8731 B223 6096
B50 « 60D 38 « 38 9852 G144 7.2 1.2 0.6
950 « 850 38 -~ 34 8652 BO3 6 Tz 668.5 609.6
G50 = 800 38 = 32 865.2 812.8 .z _6B5.A B09.6
| 950 = 750 36 » 30 ses2 | 7820 1.2 673.0 609.6
1000 = 950 40 = 38 10160 5.2 7483 T49.3 609.6
1000 = 800 40 = 36 1016.0 o144 7493 T36.6 8096
1000 = B50 40 « 34 1016.0 BEIE 748.3 723.9 609.5
1000 = §00 40 = 32 1016.0 _mza 749.3 1.2 B09.6
1050 = 1000 42 =40 1066.8 10960 7620 T2 609.6
1050 = 850 42 « 38 10668 OE5 TB20 T 609.6
1050 = G900 47 = 38 1066 8 a4 .4 7620 T2 BOD.6
1050 = 850 42 ~ 34 1066,8 8636 7820 g 6096
1100 = 1050 44 = 42 MTE 1066.8 128 TEZD B00.6
1100 = 1000 44 « 40 1178 1016.0 8128 7483 6096
1100 = 950 44 » 38 1178 9652 8128 7366 609.6
L1100 = 800 A4 = 38 MITE 9144 8128 723.9 609.6
1150 = 1100 46 = 44 1168.4 11176 850.9 811.1 7812
1150 = 1080 a6 = 42 1168.4 10668 -B50.9 TET 4 2
1150 =« 10040 4 = 40 1684 1016.0 B50.9 T T2
| 1150 = 850 48~ 38 16&4 985.2 8509 7820 m.2
1200 = 1150 48 = 48 12182 1166.4 BE9.0 838 2 7.2
1200 = 100 48 = a4 1218:2 1176 BA9.O 8382 TiL2
1200 = 1050 45 » 42 12182 10668 B29.0 8128 7112
1200 48 = al 1218.2 1616.0 BE0.0 812.8 11,2




Steel Butt-Welding Pipe Fittings (DIN)
Elbows, Bends, and Caps

r - 0.8 de
72 - 0.154 da
81 & 52




Steel Butt-welding Pipe Fittings (DIN)
Tees and Concentric & Eccentric Reducers
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Steel Butt-welding Pipe Fittings (DIN)
Tees and Concentric & Eccentric Reducers

=g
o

A

DIMN 2615 DINZG16

Uit -mm

143

150 , 143

150 1683 . 143

200 2191 19 | e

200 e 178

___%m b 2tea 178

§ 00 ] e

2181 178

bk 216

2713 218

i) 718

273 218

273 218
| azza 254 0
‘azza 254 203

3z3 8 284

az3 s 150 54

i

BEEEEEEEEzEEEREEE|3 8 R EEERRERER

g 125 1397

.. sl i ik )
300 3233 273 [ zm 330
260 274 57 330
200 im 248 330
150 279, Fac ] 430
400 R ass
380 s | 05 5
300 295 358
250 83 388
200 273 365
150 264 358
450 343 381
400 3 3
£ 330 34
00 221
250
200
500
450
400
350
300
250

ESEE S RLEREERERRRS

BEBGEERE




Steel Butt-welding Pipe Fittings (DIN)
Tees and Concentric & Eccentric Reducers

. 500 200 33 24
500 B00 432 432 R
800 500 £32 432 808
800 450 _ 432 418 5OR
8O0 E10 00 405 4 432 406 S0
600 &0 350 3656 432 406 0k
500 610 300 3243 432 387 BOE

L 600 10 250 2t 432 384 508

| 700 ™ 700 fak) 521 521 610
100 71 &00 810 521 s08 (0]
00 ™ 800 508 521 a83 B0
ma m 45D 457 521 470 B0
e il 400 4064 521 457 B0
700 m 80 3556 521 457 810
0 m 300 a23e =] 448 &10
B0 Bta 800 597
800 Bi3 o0
800 800
800 800
300 450
800 400

| 800 50
200 800
500 BO0
900 700
8900 800
500 500
00 450
300 400

1000
500
B0
700
600
B0
450
1200
1000
800
B0
00
600




Welding End Preparation

ASME B16.9, B16.25

e I )
{a) Plain Bevel

Welding Bevels and Root Face

Less than x [Mota] Cut square or slightly chamfer, at manufaclurer's
oplion. (Mot illustarted )

x 1022 (0.88) Plain bevel as in sketch (a) above,

More than 22 (0.88) Compodnd bevel as in sketch (b} abave.

GENERAL NOTES: Dimensians in parentheses are In inches. Others are in Millimetars.
NOTE:x = 5 (0.18} for carbon steel or feritic alloy steel
x =3 (0.12) for austenitic alloy steel

Jis B2311

Linitmm

Actual thickness
of pipe fitting

jameter | { |

Jmid_a__:.jliamala
Outside diameter

Shape and Dimensions of Bevel End .



Dimensional Tolerances (ASME)

Thas end ﬂushfagahﬂ souans

ASME B16.9, B16,28

NOTES.

(%) Oit-of-rownd is the sum of absobute
values of plus and minus Inlerances.

§| = 3 () Outside diameter of barrsl see the table

| 01 ; L ; on page 14,

ol OB




Dimensional Tolerances (MSS)

Al dimensions are in inches. Dimansians in brachels are in milimeters for reference orily.
g

NOTES:
{a) Ot of roundness is the vector sum of plus and manus ioferance.
() Fillet B radius is maximum, See page 14,



Dimensional Tolerances {JIS)

-15%

Sea figurs Shape and Dimensions of Bevel End on page

+ 20 + 32

64

Remarks 1 For the dimensional tolecances for H of reducer and M of reduced tee, the toderances
specified for the larger diamater side shall apply.
Z For the galvanized part of white pipe fittingz, the above-mentioned folerance shall be



Dimension Tolerances
—JIS-02

Off-angle {X) | reducers, 0.8 16 2 L 32 4.8

i

Off gane {¥)| * paas

Remarks 1 For the tolerancas on alignment of reducer and redisced tee, the Ioderances
specried for larger diameter side shall appiy.
2 For the galvanized par of white pipe itings, the above-mentionad tolarance
‘ghall be apglied before galvanizing.



Dimension Tolerances
— DIN



Weight — LR E90



Weight — LR E45



Weight — LR E180



Weight — SR E90



Weight — SR E45



Weight — SR E180



Welght - Tees



Welight - Caps



Weight — Lap Joint Stub
Ends



Weight — RET-01



Weight — RET-02



Weight — RET-03



Weight — RET-04



Weight — RET-05



Weight — RET-06



Weight — Red Conc &
ECC -01



Weight — Red Conc &
ECC -02



Weight — Red Conc &
ECC -03



Weight — Red Conc &
ECC -04



Weight — Red Conc &
ECC -05



Materials Specification
ASTM-01



Materials Specification
ASTM-02



Materials Specification
JIS & DIN



Comparison Table,
Steel Spec. & Grade



