


INTRODUCTION

BOTH-WELL is equivalent to Win-Win, existing in between both consumers and manufacturer, both

devoted employers and valued employees, a bilateral satisfaction.

Ever since its establishment in 1985, with the spirit of pursuing most advanced technology and striving for the
ultimate quality-oriented products, the company is continuously utilizing the most up-to-date hi-tech facilities
and most sophisticated manufacturing techniques, on the basis of skilled manpower and accumulated
experiences, BOTH-WELL has been well-recognized among customers worldwide for the excellence of
Quality and Services which has enabled us to win the unrivalled reputation in our industries.

QUALITY ASSURANCE

It is our indelible belief in Quality First.

BOTH-WELL's Quality Management System has been certified with ISO 9001: 2015, PED, together with all
major international-recognized certificates and being granted as an approval vendor for ARAMCO, also being
listed on the Approval Supplier List of major domestic refineries, petro-chemical factories in Taiwan.
BOTH-WELL prides itself in having the best service performance in our industries which can only attribute it to
the quality of people we employ and the amicable relationship and close partnership we have built-up with all
our customers, and the company will continue its ultimate efforts to satisfy all its customers' demands by
providing top quality products and high efficient services by anticipating the continued encouragement and
supports from all its customers in the years ahead.

PRODUCTION RANGE AND SPECIFICATION :

TYPE © A. ELBOW, TEE, COUPLING, HALF COUPLING, CAP, PLUG, BUSHING,
UNION, OUTLET, SWAGE NIPPLE, BULL PLUG, REDUCER INSERT
AND HEX. NIPPLE, STREET ELBOWS, BOSS,...ETC.
B. SOCKET-WELD, THREADED (NPT, and PT, and BSP (1SO7-1, 1ISO228-1)),

BUTT-WELDING.
SIZE * NPS 1/8" ~ 4"
DN 6 ~100
RATING : PRESSURE : THREADED END - 2000 / 3000 / 6000 LBS.

SOCKET-WELD END - 3000 / 6000 / 9000 LBS.
BUTT WELD END - SCH40 / SCH80 / SCH160 / XXS.

SPECIFICATIONS @ A.DIM. SPEC. : ASME B16.11
MSS SP - 79, 83, 95, 97 and BS3799.
B. MATERIAL SPEC : ASME/ASTM SA/A105,SA/A350 LF2,SA/A106,SA/A312,SA/A234,SA/A403.
ASME/ASTM SA/A182 ( F304, F304L, F316, F316L, F304H,F316H, F317L, F321,
F5, F9, F11, F22, F44, F51/60, F53, F91).
C. SIZE of RAW MATERIAL : DIA. 19 ~120mm ROUND BAR.

MARKING : A. CARBON and ALLOY STEEL : MARKED BY STAMPING or LASER MARKING.
B. STAINLESS STEEL : MARKED BY JET PRINTING or STAMPING or LASER MARKING.
C. 3/8"UNDER : BRAND ONLY .
D. 1/2"to 4" : MARKED WITH BRAND, MATERIAL, HEAT CODE, B16 (FORASME B16.11
PRODUCT), RATING and SIZE.

FINISHING : CARBON STEEL - GALVANIZED, PHOSPHATE, or ANTI-RUST OIL COATING.
LOWALLOY STEEL - PHOSPHATE, or ANTI-RUST OIL COATING.
STAINLESS STEEL - PICKLED.

PACKING : CARTON / WOODEN CASE.
PLYWOODEN CASE.



PRODUCTION PROCESS CHART
(1)FORGING

ROUND BARS — CUTTING —» HEATING — FORGING — CHAMFERING

_» HEAT TREATMENT _,
(AS REQUIRED )
SURFACE TREATMENT — ROUGH FORGINGS

MECHANICAL &
HARDNESS TESTING
(2)MACHINING - SOCKET WELD

ROUGH FORGINGS — DRILLING — FACING — BORING — DIMENSIONAL CHECK -— MARKING
CLEANING —»

SURFACE TREATMENT —» FINAL INSPECTION —»
(RUST—PROOF FOR

FINISHED
CARBON & LOW ALLOY STEEL)
(3)MACHINING - THREADED

ROUGH FORGINGS — DRILLING-FACING — BORING — THREADING —» DIMENSIONAL CHECK -
MARKING —» CLEANING —»

SURFACE TREATMENT — FINAL INSPECTION —>  FINISHED
(RUST—PROOF FOR
(4)DELIVERY

CARBON & LOW ALLOY STEEL)

CUSTOMER'S ORDER — PRODUCTION CONTROL — HEAT NO. IDENTIFICATION
—> PACKING —» SHIPPING

—> MATERIAL CERTIFICATION
DOCUMENT
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THE EQUIPMENT

T AR R e B Tom 3% D 36 365 5% D 450 1 BL 855 A
HIGH SPEED PNEUMATIC PRESS EQUIPPED WITH INDUCTION HEATER

WA L i
FURNACE FOR HEAT TREATMENT



THE EQUIPMENT

CNCHLJ i L. #5: 11 5L 35>
CNC MACHINES

« B AL R i A B
V SPECIALIZED DRILLING MACHINES



THE ENVIRONMENT
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Gage and Calibration area
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Warehouse Area
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Rough Forgings Area



1IS017025 LABORATORY

TESTING LABORATORY

« T ER T A 5
ROCKWELL HARDNESS TESTING

ASTM E18
NS 72245

(40 to 100)HRBW
(20 to 65)HRC

<« IR R AR
BRINELL HARDNESS TESTING

ASTM E10
JIS 72243
(100 to 440) HBW 10/3000

<« hifi B
TENSILE TESTING
ASTM ES/ESM
s 72241
(1000 to 30000) KGF

QKBRS
HYDROSTATIC TESTING

ASME B31.1
ASME B31.3

BS 3799

JIS B2316

Max to 30000 psi

<« i SR B A
INTERGRANULAR CORROSION
TESTING

ASTM A262 Practice E
JIS GO575



INSPECTION APPARATUS

A 77 C 1 BT & A TR\ o B fk
OPTICAL EMISSION SPECTROMETER POSITIVE MATERIAL
IDENTIFICATION(PMI)

AR DR bR
PRECISION PROJECTOR

A TG 7R 00 % i ATBENTH
MAGNETIC PARTICLE LIQUID PENETRATE
TESTING (MT) EQPT. TESTING (PT) EQPT.

4 TH &% i METALLURGICAL EQUIPMENT

Y sEH WV R S A RA Y 35
CUTTING MOUNTING PRESS  GRINDING & POLISHING  METALLOGRAPHIC MICROSCOPE
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@ BOTH-WELL

HEADQUARTER

MACHINING SHOPS

FORGING SHOP



o ®
TUVRheinland

o ®
TUVRheinland

Management
System

1SO 9001:2015
1SO 14001:2015

www.tuv.com
ID 9105070467

Management
System

1SO 9001:2015
1SO 14001:2015

www.tuv.com
ID 9105070467

We Have Obtained The Following Internationally
Recognized Approvals With Certificates:

An IS0 9001 Registered Manufacturer

Certificate No.01 100 126923

TUV Rheinland

ISO 14001:2015
Certificate No. 01 104 822 1633216

Certificate No. MD00/0208/0008/3

AMERICAN BUREAU OF SHIPPING
TAIWAN CO.,LTD

Certificate No. 18-KS3509090



We Have Obtained The Following Internationally
Recognized Approvals With Certificates:

Certificate No.472-15-057

Ganagement — Quality-Assurance System for Manufacturer of Materials
1SO 9001:2015 . .
" B e acc.to Directive 2014/68/EU
TUVRheinland
Ib"STos070467 Certificate No. 01 202 TWN/Q-12 0247

BUREAU VERITAS OF MARINE DIVISION

Certificate No. SMS.W.11/51004/D.0

TAIWAN ACCREDITATION FOUNDATION
ISO/IEC 17025:2005

Certificate No.L3189-160120
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FORGED HIGH PRESSURE PIPE FITTINGS
SOCKET WELD 3000-6000-9000 Lbs
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FORGED HIGH PRESSURE PIPE FITTINGS
THREADED 2000-3000-6000 Lbs
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FORGED HIGH PRESSURE PIPE FITTINGS
BUTT WELD SCH40-SCH80-SCH 160-XX$

WELDING SWAGE
OUTLET NIPPLE

FORGED HIGH PRESSURE PIPE FITTINGS
SPECIAL PRODUCTS

13



90° ELBOW
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ASME B16.11-2016(Revision of ASME B16.11-2011)
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Dimensions are in millimeters. Dimensions are in millimeters.
Socket Welding Threaded
Nom. o) Nom. | Length of Thread.
DN | Pipe | B? p? | A? | G J DN | Pipe (Min) A G H
Size (Avg) | (Min) (Min) | (Min) Size B | L2(*) (Min)
3000Lb ZOZ‘OLb 1/8 6.4 6.7 21 3.18 22
6 | 1/8 | 108 | 3.18| 3.18| 6.9 | 11.0 | 241 | 9.5 3 1/ 3.1 0.2 1 318 >3
8 174 | 14.2 | 3.78 | 3.30 | 9.3 11.0 | 3.02 | 9.5 10 3/8 9.1 10.4 25 3.18 25
10| 3/8 | 17.6 | 4.01 | 350 | 12.6 | 135 | 3.20 | 9.5 15 1/2 109 | 136 28 3.18 33
20 3/4 12.7 13.9 88 3.18 38
15| 1/2 | 21.8 | 4.67 | 4.09 | 158 | 1565 | 3.73 | 9.5 25 7 147 173 38 368 46
20| 3/4 | 27.2 | 4.90 | 4.27 | 21.0 | 19.0 | 3.91 | 12.5 32 1-1/4 17.0 18.0 44 3.89 56
40 | 1-1/2 | 17.8 18.4 51 4.01 62
25| 1 | 339|569 | 498 | 26.7| 225| 4.55| 12.5 0 5 i T o Vi =
32 |1-1/4| 42.7 | 6.07 | 5.28 | 35.1 | 27.0 | 4.85 | 12.5 65 | 2-1/2 | 236 28.9 76 5.61 92
40 [ 1-1/2| 48.8 | 6.35 | 554 | 40.9 | 32.0 | 5.08 | 12.5 18000 j 55-9 gg-g 18066 2-99 ;Zg
7.7 ] .55
50| 2 |61.2]|693|604]|525]|380]|554|16.0| Sp00rh

65 |2-1/2| 73.9 | 876 | 7.67 | 62.7 | 41.0 | 7.01 | 16.0 6 1/8 6.4 6.7 21 3.18 22

8 1/4 8.1 10.2 25 3.30 25
80| 3 89.8 |1 9.52 | 830 | 78.0 | 67.0 | 7.62 | 16.0 10 378 o7 104 28 3571 33

100| 4 |115.2|10.69| 9.35 | 102.3| 66.5 | 8.56 | 19.0 5 1 12 | 109 | 136 33 4.09 38

6000Lb 20 | 3/4 | 12.7 | 13.9 38 4.32 46
6 | 178 | 108396343 40 | 110|315 95 §§ - ;/4 ;‘7’-; ;;g 2‘11 2‘22 gg
8 | 174 | 142|460 | 401 | 64 | 135|368 95 4o T 715178 164 % T o
10| 3/8 | 176 | 5.03 | 437 | 92 | 155 | 401 | 95 50 > 190 | 192 o4 =14 o4
15| 172 | 21.8 | 597 | 518 | 11.8 | 19.0 | 478 | 9.5 65 | 2-1/2 | 236 | 289 83 7.65 | 102

20| 34 | 272|696 | 6.04| 156 | 225]| 556 | 125 80 3 259 | 305 95 8.84 121

25| 1 | 339792693207 270 | 635 | 125 | L1 277 | 330 | 774 [ 71,78 | 152

6000Lb
32 |1-1/4| 42.7 | 7.92 | 6.93 | 29.5 | 32.0 | 6.35 | 12.5 6 7/8 6.4 6.7 25 6.35 25
40 | 1-1/2| 48.8 | 892 | 7.80 | 34.0 | 380 | 7.14 | 12.5 8 1/4 8.1 10.2 28 6.60 33

50| 2 [61.2|1092] 950|429 410 874 16.0 10 | 38 9.1 10.4 33 6.98 38
9000Lb 15 | 12 | 109 | 13.6 38 8.15 46

20 | 34 | 127 | 139 | 44 | 853 | 56
15| 1/2 [ 21.8 | 9.35 | 8.18 | 64 | 255|747 | 9.5 5 1 47 T 773 T 51 1 993 T 62

20| 3/4 | 27.2 | 9.78 | 8.56 | 11.1 | 28.5 | 7.82 | 12.5 32 1-1/4 17.0 18.0 60 10.59 75

25| 1 339 | 11.38| 9.96 | 15.2 | 32.0 | 9.09 | 12.5 40 1-1/2 17.8 18.4 64 11.07 84

32 [1-1/4| 42.7 | 12.14|10.62| 22.8 | 350 | 9.70 | 12.5 50 2 19.0 | 19.2 63 | 12.09 | 102

65 2-1/2 23.6 28.9 95 15.29 121
40 | 1-1/2| 48.8 | 12.70| 11.12| 28.0 | 38.0 | 10.15| 12.5 30 3 259 305 106 16.64 146

5| 2 61.2 | 13.84(12.12| 38.2 | 54.0 | 11.07 | 16.0 100 4 27.7 33.0 114 18.67 152

(1) Average of socket Wall Thickness around periphery shall be no )" Dimension B is minimum length of perfect thread. The length of useful
less than listed values. The minimum values are permitted in thread ( B plus threads with fully formed roots and flat crests ) shall
localized areas. not be less than L2 (effective length of external thread) required by

(2) Tolerance see page 21. 14 American National Standard for pipe threads (ANSI/ ASME B1.20.1) .



45° ELBOW

ASME B16.11-2016(Revision of ASME B16.11-2011)
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Dimensions are in millimeters Dimensions are in millimeters
Socket Welding Threaded
Nom. ) Nom. |Length of Thread.
DN | Pipe | B@ & p? | a®@ G J DN | Pipe (Min) € G H
Size (Avg) | (Min) (Min) | (Min) Size B™ | L2(%) (Min)
000LD ZOZOLb 1/8 6.4 6.7 17 3.18 22
6 18 | 10.8 | 3.18 | 3.18 | 6.9 8.0 | 2.41 9.5 8 1/4 81 0.0 17 318 29
8| 174 | 142 | 378 |1 330 | 93 | 80 | 3.02 | 9.5 10 3/8 9.1 10.4 19 3.18 25
10| 3/8 | 176 | 4.01 | 3.50 | 126 | 80 | 3.20 | 9.5 15 1/2 10.9 13.6 22 3.18 33

20 3/4 12.7 13.9 25 3.18 38
15| 1/2 | 21.8 | 4.67 | 4.09 | 1568 | 11.0 | 3.73 | 9.5 2% 7 147 173 28 368 26

20| 34 | 272|490 427|210 130391 [ 125 | 32 T 7 170 | 160 | 33 | 389 | 56

25| 1 339 | 569 | 498 | 26.7 | 14.0 | 4.55 | 12.5 40 1-1/2 17.8 18.4 35 4.01 62

32 |1-1/4| 427 | 6.07 | 528 | 351 | 17.5 | 485 | 12.5 50 2 19.0 | 19.2 43 4.27 75

65 | 2-1/2 23.6 28.9 52 5.61 92

40 [1-1/2] 48.8 | 6.35 | 554 [ 409 | 205 508 | 125 | 5513 T 259 T 305 T 64 1 599 T 709
50| 2 |61.2]693]604[525]255]554]|160]| 700 4 | 277 | 330 | 79 | 655 | 146

65|2-1/2| 73.9 | 8.76 | 7.67 | 62.7 | 28.5 | 7.01 | 16.0 | 3000Lb

80| 3 |89.8|952|830]|780]| 320|762 16.0 2 6 G2 i/ i 2hl6 22

8 1/4 8.1 10.2 19 3.30 25
100 4 |115.2]|10.69| 9.35 [ 102.3| 41.0 | 8.56 | 19.0 10 3/8 9.1 10.4 22 3.51 33

6000Lb 15 | 1/2 109 | 136 25 4.09 38
20 | 3/4 12.7 | 13.9 28 4.32 46

6 | 178 108|396 |343| 40| 80 | 315 95 = : 3 3 o5 =
BRI 142 | 460 | 4.01 | 64 | 80 | 3.68 | 9.5 32 | 1-1/4 | 170 | 180 | 35 | 528 | 62
10| 38 | 176 | 503|437 | 92 | 11.0| 401 | 95 40 | 1-12 | 17.8 | 184 43 5.56 75
15| 12 | 21.8| 597 | 518 | 11.8 | 125 | 478 | 9.5 50 2 19.0 | 19.2 44 7.14 84

65 | 2-1/2 23.6 28.9 52 7.65 102
20| 3/4 | 27.2 | 6.96 | 6.04 | 15.6 | 14.0 | 5.56 | 12.5 80 259 305 64 8.84 121

3
25 1 339|792 693 | 20.7| 175 | 6.35 | 12.5 100 4 27.7 33.0 79 11.18 152

32| 1-1/4| 42.7 | 792 | 6.93 | 29.5 | 20.5 | 6.35 | 12.5 | 6000Lb

6 1/8 6.4 6.7 19 6.35 25
40 | 1-1/2| 48.8 | 8.92 | 7.80 | 34.0 | 26.5 | 7.14 | 12.5 5 174 51 102 22 6.60 33

50| 2 | 61.2(10.92]| 9.50 | 42.9 | 28.5 | 8.74 | 16.0 10 3/8 9.1 10.4 25 6.98 38

9000Lb 15 12 10.9 13.6 28 8.15 46

15| 12 | 21.8 ] 935 | 818 | 64 | 155 | 7.47 | 9.5 20 | 54 | 127 | 139 | 33 853 | 56
25 7 147 | 173 | 35 | 993 | 62

20| 34 [ 272|978 (856 | 111 [ 19.0 | 7.82 | 125 | F oo T 7 T 770 | 780 | 43 | 7059 | 75

25| 1 33.9 [ 11.38] 9.96 | 15.2 | 20.5 | 9.09 | 12.5 40 1-1/2 17.8 18.4 44 11.07 84

32| 1-1/4| 42.7 | 12.14| 10.62| 22.8 | 22.5 | 9.70 | 12.5 50 2 19.0 19.2 52 12.09 | 102

65 2-1/2 23.6 28.9 64 15.29 121
40 | 1-1/2| 48.8 | 12.70| 11.12| 28.0 | 256.5 | 10.15| 12.5 30 3 25.9 305 79 16.64 146

50 2 61.2 | 13.84|12.12| 38.2 | 28.5 | 11.07 | 16.0 100 4 27.7 33.0 79 18.67 152

(1) Average of socket Wall Thickness around periphery shall be no ) Dimension B is minimum length of perfect thread. The length of useful
less than listed values. The minimum values are permitted in thread ( B plus threads with fully formed roots and flat crests ) shall
localized areas. not be less than L2 (effective length of external thread) required by

(2) Tolerance see page 21. 15 American National Standard for pipe threads (ANSI / ASME B1.20.1) .
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® ASME B16.11-2016 (Revision of ASME B16.11-2011)
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Dimensions are in millimeters. Dimensions are in millimeters
Socket Welding Threaded
Nom. o Nom. | Length of Thread.
DN | Pipe | B? D? | A@ | G J DN | Pipe (Min) A G H
Size (Avg) | (Min) (Min) | (Min) Size | g¥ | 120 (Min)
3000Lb 20‘()30’-’J 1/8 6.4 6.7 21 3.18 22
6 | 1778 | 10.8 | 3.18 | 3.18 | 6.9 | 11.0 | 241 | 9.5 8 1/4 81 10.2 27 318 25
8 | 14 | 142 | 3.78 | 330 | 9.3 | 11.0 | 3.02 | 9.5 10 3/8 9.1 10.4 25 3.18 25
10| 3/8 | 17.6 | 4.01 | 3.50 | 126 | 13.5 | 3.20 | 9.5 15 1/2 10.9 13.6 28 3.18 33

20 3/4 12.7 13.9 33 3.18 38

15| 1/2 | 21.8 | 4.67 | 4.09 | 1568 | 1565 | 3.73 | 9.5 25 147 173 38 368 76

20| 3/4 | 272|490 | 427 | 21.0] 190 | 391 | 125 | [ 33 70 | 180 | 22 | 389 | 56

32 [1-174] 427 | 6.07 | 528 | 35.1 [ 270 | 485 | 125 50 19.0 19.2 60 | 427 | 75

65 23.6 28.9 76 5.61 92
40 | 1-1/2| 48.8 | 6.35 | 5.54 | 40.9 | 32.0 | 5.08 | 12.5 80 25.9 305 86 599 709

1
1-1/4
25 1 33.9 | 569 | 498 | 26.7 | 22.5 | 4.55 | 12.5 40 1-1/2 17.8 18.4 51 4.01 62
2
2-1/2
3
4

50| 2 |61.2|693| 604|525/ 380]554]| 16.0 100 27.7 33.0 106 | 6.55 | 146
65|2-1/2| 73.9 | 8.76 | 7.67 | 62.7 | 41.0 | 7.01 | 16.0 | 3000Lb

80| 3 | 89.8| 952 | 830 780 | 57.0 | 7.62 | 16.0 g ;;3 g"; 16(')72 2; g ;g gg
100 4 |115.2110.69| 9.35 | 102.3| 66.5 | 8.56 | 19.0 10 3/8 9.1 10.4 28 3.51 33
6000Lb 15 | 1/2 | 109 | 136 | 33 | 409 | 38
6] 1/8 | 10.8] 396 | 343 | 40 | 11.0] 315 9.5 gg 3;4 ;i ; ﬁjg 23 ;’:gg gg
8 | 1/4 | 142|460 | 401 | 6.4 | 135 | 368 | 9.5 RN 0 | 50 | 57 528 | 62
10| 3/8 | 17.6 | 5.03 | 437 | 92 | 155 | 401 95 40 | 1-1/2 | 17.8 | 184 | 60 | 556 | 75
15| 172 | 21.8 | 597 | 518 | 11.8 | 19.0| 478 | 9.5 50 2 19.0 19.2 64 | 7.14 | 84
20| 34 | 272 6.96 | 6.04 | 156 | 225 | 5.56 | 125 gg 2';/ 2 gg g gg: g gg gj gj ;gf
25| 1 [339]792]693|207]270]635|125| 700 4 277 | 330 | 114 | 11.18 | 152

32 (1-14| 42.7 | 792 | 6.93 | 29.5 | 32.0 | 6.35 | 12.5 | 6000Lb

6 1/8 6.4 6.7 25 6.35 25
40| 1-1/2| 48.8 | 8.92 | 7.80 | 34.0 | 38.0 | 7.14 | 12.5 5 1/4 81 102 28 6.60 33
50| 2 61.2 | 10.92| 9.50 | 42.9 | 41.0 | 8.74 | 16.0 10 3/8 9.1 10.4 33 6.98 38
9000Lb 15 | 1/2 | 109 | 136 | 38 | 815 | 46
15| 172 | 218 935 818 64 | 255|747 95 20 | 34 | 127 | 139 | 44 | 853 | 56
25 1 14.7 17.3 51 9.93 62

20| 34 | 272|978 | 856 | 11.1 | 285|782 | 125| 3o T 72 T 770 | 780 1 60 7059 75

25| 1 339 |11.38| 9.96 | 162 | 32.0 | 9.09 | 12.5 40 1-1/2 17.8 18.4 64 11.07 84

32 1-1/4| 42.7 | 12.14|10.62| 22.8 | 350 | 9.70 | 12.5 gg E ?/2 ;g-g ;g-g gg ;g-gg ;gf

40 | 1-1/2| 48.8 | 12.70| 11.12| 28.0 | 38.0 | 10.15| 12.5 80 3 259 305 106 16.64 146

50| 2 61.2 | 13.84|12.12| 38.2 | 54.0 | 11.07| 16.0 100 4 27.7 33.0 114 18.67 152

(1) Average of socket Wall Thickness around periphery shall be no )" Dimension B is minimum length of perfect thread. The length of useful
less than listed values. The minimum values are permitted in thread ( B plus threads with fully formed roots and flat crests ) shall
localized areas. not be less than L2 (effective length of external thread) required by

(2) Tolerance see page 21. 16 American National Standard for pipe threads (ANSI/ ASME B1.20.1) .
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® ASME B16.11-2016(Revision of ASME B16.11-2011)
A | A | A , A
| |
[¢ =
- - DB - - H
4 A N\
J
Dimensions are in millimeters. Dimensions are in millimeters.
Socket Welding Threaded
Nom. ) Nom. Length of Thread.
DN | Pipe | B® © & AP J DN | Pipe (Min) A H
Size (Avg) | (Min) (Min) Size B | L2¥
3000Lh ZOZOLb 1/8 6.4 6.7 21 22
6| 18| 108 | 318 | 318 | 69 | 11.0 | 95 : i oE 57 o7 o
8| 14 | 142 | 3.78 | 3.30 9.3 11.0 9.5 10 3/8 9.1 10.4 25 25
10| 3/8 | 176 | 401 | 350 | 126 | 135 | 9.5 15 1/2 10.9 13.6 28 33
15| 12 | 218 | 467 | 400 | 158 | 155 | 95 gg 3;4 ;i; ;;:g gg 22
20| 34 | 272 | 490 | 427 | 21.0 | 19.0 | 12.5 32 | 1-1/4 770 180 24 56
25| 1 | 339 | 569 | 498 | 267 | 225 | 12.5 40 | 1-12 17.8 18.4 51 62
32 |1-1/4| 427 | 6.07 | 528 | 351 | 27.0 | 125 50 2 19.0 19.2 60 75
40 [1-1/2| 488 | 635 | 554 | 409 | 32.0 | 125 gg 2';/ 2 22:8 5313 gg 19029
50| 2 | 612 | 693 | 6.04 | 525 | 380 | 16.0 700 4 27.7 33.0 106 146
65|2-1/2| 739 | 876 | 7.67 | 627 | 41.0 | 16.0 | 3000Lb
80| 3 | 89.8 | 952 | 830 | 780 | 57.0 | 16.0 g ;jf; g:‘; 1662 g; gg
100| 4 1156.2 | 10.69 | 9.35 | 102.3 | 66.5 19.0 10 3/8 9.1 10.4 28 33
6000Lb ji5) 1/2 10.9 13.6 33 38
6] 1/8 | 108 | 396 | 343 | 40 | 11.0 | 95 gg 3;4 Z:; ;g:g 32 gg
8| 14 | 142 | 460 | 401 | 64 | 135 | 95 32 | 1-1/4 170 180 51 62
10| 3/8 | 176 | 503 | 437 | 92 | 155 | 95 40 | 1-1/2 17.8 18.4 60 75
15| 1/2 | 21.8 | 597 | 518 | 11.8 | 190 | 9.5 50 2 19.0 19.2 64 84
20| 34 | 272 | 696 | 6.04 | 156 | 225 | 125 gg 2';/ 2 ggig gg;g gg ;gf
25 1 33.9 7.92 6.93 20.7 27.0 12.5 100 4 27.7 33.0 114 152
32| 1-1/4| 427 | 792 | 693 | 29.5 | 320 | 125 | 6000Lb
40 | 1-172| 488 | 892 | 7.80 | 340 | 380 | 125 g ;jf; g:;’ sz gg gg
50| 2 61.2 | 10.92 | 9.50 | 42.9 | 41.0 16.0 10 3/8 9.1 10.4 33 38
9000Lb 15 1/2 10.9 13.6 38 46
15| 12 | 218 | 935 | 818 | 64 | 255 | 95 20 | 3/4 12.7 13.9 44 56
20| 34 | 272 | 978 | 856 | 11.1 | 285 | 125 ég 1_; 7 ;% ;;:g gg %
25| 1 | 339 | 1138 | 996 | 152 | 320 | 125 20 | 1-172 17.8 18.4 64 84
32| 1-1/4| 42.7 | 12.14 | 1062 | 22.8 | 350 | 12.5 50 2 19.0 19.2 83 102
40 |1-1/2| 48.8 | 1270 | 11.12 | 280 | 38.0 | 125 gg 2';/ 2 gg;g gg;g 19056 Z;
50| 2 61.2 | 13.84 | 1212 | 382 | 54.0 | 16.0 100 4 27.7 33.0 114 152
(1) Average of socket Wall Thickness around periphery shall be no )" Dimension B is minimum length of perfect thread. The length of useful
less than listed values. The minimum values are permitted in thread ( B plus threads with fully formed roots and flat crests ) shall
localized areas. not be less than L2 (effective length of external thread) required by

(2) Tolerance see page 21. 17 American National Standard for pipe threads (ANSI/ ASME B1.20.1) .



FULL COUPLING

® .
ASME B16.11-2016 (Revision of ASME B16.11-2011)
B C
L)
W
E
J 2| B
Dimensions are in millimeters. Dimensions are in millimeters.
Socket Weldin Threaded
Nom. o Nom. Length of Thread.
DN | Pipe | B? p@ | E? J DN | Pipe (Min) w D
Size (Avg) | (Min) (Min) Size g” | o
3000Lb 3000Lb
6 1/8 10.8 | 3.18 | 3.18 | 6.9 6.5 9.5 6 1/8 6.4 6.7 32 16
8 1/4 14.2 | 3.78 | 3.30 9.3 6.5 9.5 8 1/4 8.1 10.2 35 19
10 3/8 17.6 | 4.01 | 3.50 | 12.6 6.5 9.5
15 1/2 21.8 | 4.67 | 4.09 15.8 9.5 9.5 10 /8 91 10.4 38 22
20 | 34 | 272 | 490 | 427 | 210 | 95 | 125 15 | 12 10.9 13.6 48 28
25 1 339 | 569 | 498 | 26.7 | 125 | 125 20 3/4 12.7 13.9 51 35
32 1-1/4 | 42.7 | 6.07 | 5.28 | 35.1 12.5 | 12.5 25 1 14.7 17.3 60 44
40 1-1/2 | 48.8 | 6.35 | 5564 | 40.9 | 125 | 12.5 32 1-1/4 17.0 18.0 67 57
50 | 2 [612]693]604]525]190] 160 20 [ 122 | 178 184 29 o4
65 2-1/2 73.9 | 876 | 7.67 | 62.7 | 19.0 | 16.0 50 2 19.0 19.2 86 76
80 3 89.8 | 952 | 830 | 78.0 | 19.0 | 16.0 ~ Sl 236 8.9 9 9
100 4 115.2 1 10.69 | 9.35 | 102.3| 19.0 | 19.0 - - -
5000Lb 80 | 3 25.9 30.5 108 108
6 1/8 10.8 | 3.96 | 3.43 4.0 6.5 9.5 100 4 27.7 33.0 121 140
8 174 | 1421460 | 401 | 64 | 65 | 95 | 6oooLb
10 3/8 17.6 | 5.03 | 4.37 9.2 6.5 9.5 6 1/8 6.4 6.7 32 22
20 |5 TsroTesc Toor[iae os Tros] |of | &f | 102 | a5 [ o
25 1 33.9 | 792 | 6.93 | 20.7 | 12.5 12.5 1o e =5 s = e
32 | 1-1/4 | 427 | 7.92 | 6.93 | 295 | 12.5 | 12.5 15 | 12 10.9 13.6 48 38
40 | 1-1/2 | 488 | 892 | 7.80 | 34.0 | 125 | 12.5 20 3/4 12.7 13.9 51 44
50 2 61.2 | 10.92 | 9.50 | 42.9 19.0 16.0 25 1 14.7 17.3 60 57
9000Lb 32 1-1/4 17.0 18.0 67 64
20 3/4 27.2 | 9.78 | 8.56 | 11.1 9.5 12.5
50 2 19.0 19.2 86 92
25 1 339 | 11.38] 9.96 | 156.2 | 125 | 12.5
32 | 1-1/4 | 42.7 | 12.14| 10.62 | 22.8 | 125 | 125 e 256 28.9 92 108
40 | 1-12 | 488 [ 1270 11.12] 28.0 | 125 | 125 80 3 25.9 30.5 108 127
50 2 61.2 | 13.84 | 12.12| 38.2 | 19.0 | 16.0 100 4 27.7 33.0 121 159
(1) Average of socket Wall Thickness around periphery shall be no ) Dimension B is minimum length of perfect thread. The length of useful
less than listed values. The minimum values are permitted in thread (B plus threads with fully formed roots and flat crests ) shall
localized areas. not be less than L2 (effective length of external thread) required by
(2) Tolerance see page 21. American National Standard for pipe threads (ANSI/ ASME B1.20.1) .

(3) Reducer: "C, J, E" in accordance with large size.
"D" in accordance with small size.

The others in accordance with each size.
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HALF COUPLING

® ASME B16.11-2016(Revision of ASME B16.11-2011)
B C
( ] . D .
J S
c W/2
L2| B
Dimensions are in millimeters. Dimensions are in millimeters.
Socket Weldin Threaded
Nom. ot Nom. Length of Thread.
DN | Pipe | B®? p? | F@ J DN | Pipe (Min) w D
Size (Avg) | (Min) (Min) Size | ¥ | 12
3000Lb 3000Lb
6 1/8 10.8 | 3.18 | 3.18 6.9 16.0 9.5 6 1/8 6.4 6.7 32 16
8 | 174 | 142378330 93 [ 160 [ 95 s | 1/ 5.1 10.2 35 19
10 3/8 17.6 | 4.01 | 3.50 | 12.6 | 17.5 9.5 10 3/8 9.1 10.4 38 22
15 1/2 21.8 | 4.67 | 4.09 | 156.8 | 22.5 9.5
20 3/4 27.2 | 490 | 4.27 | 21.0 | 24.0 | 12.5 i 2 10.9 13.6 48 28
25 1 | 339|569 | 498 | 26.7 | 285 | 125 20 | 34 2.7 13.9 51 35
32 | 1-1/4 | 42.7 | 6.07 | 528 | 351 | 30.0 | 12.5 25 1 14.7 17.3 60 44
40 1-1/2 | 48.8 | 6.35 | 554 | 40.9 | 32.0 | 12.5 32 1-1/4 17.0 18.0 67 57
50 2 61.2 | 6.93 | 6.04 | 525 | 41.0 | 16.0 40 1-1/2 17.8 18.4 79 64
N N e e | (MMM 0 | 52 || % | 7
100 4 116.2 |1 10.69 | 9.35 | 102.3| 48.0 | 19.0 6 2172 23.6 28.9 92 92
6000Lb 80 8 25.9 30.5 108 108
6 1/8 | 10.8 | 396 | 343 | 40 | 160 | 9.5 100 4 27.7 33.0 121 140
8 1/4 14.2 | 4.60 | 4.01 6.4 16.0 9.5 6000Lb
10 3/8 17.6 | 5.03 | 4.37 9.2 17.5 9.5 6 1/8 6.4 6.7 32 22
15 | 1/2 | 218 | 597 | 518 | 11.8 [ 225 [ 9.5 s | 14 8.1 102 35 25
20 3/4 27.2 | 6.96 | 6.04 | 15.6 | 24.0 | 12.5 10 3/8 9.1 104 38 32
25 1 339 | 792 | 6.93 | 20.7 | 28.5 | 12.5
32 1-1/4 | 42.7 | 7.92 | 6.93 | 29.5 | 30.0 | 12.5 i w2 70.9 13.6 48 38
40 | 1-1/2 | 488 | 892 | 780 | 340 | 320 | 125 20 | 34 12.7 13.9 51 44
50 2 61.2 | 10.92| 9.50 | 42.9 | 41.0 | 16.0 25 1 14.7 17.3 60 57
9000Lb 32 1-1/4 17.0 18.0 67 64
15 1/2 21.8 | 9.35 | 8.18 6.4 22.5 9.5 40 1-1/2 17.8 18.4 79 76
20 3/4 27.2 | 9.78 | 856 | 11.1 | 24.0 | 12.5 50 2 19.0 19.2 86 92
25 1 33.9 [ 11.38| 9.96 | 16.2 | 28.5 | 12.5 65 21/ 23.6 26.9 92 108
32 1-1/4 | 42.7 | 12.14| 10.62 | 22.8 | 30.0 | 12.5 . -
40 | 1-1/2 | 488 | 12.70 | 11.12| 28.0 | 32.0 | 12.5 80 | 3 259 30.5 108 127
50 2 61.2 | 13.84 | 12.12| 38.2 | 41.0 | 16.0 100 4 27.7 33.0 121 159
(1) Average of socket Wall Thickness around periphery shall be no )" Dimension B is minimum length of perfect thread. The length of useful
less than listed values. The minimum values are permitted in thread ( B plus threads with fully formed roots and flat crests ) shall
localized areas. not be less than L2 (effective length of external thread) required by
(2) Tolerance see page 21. American National Standard for pipe threads (ANSI/ASME B1.20.1) .
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CAP

ASME B16.11-2016 (Revision of ASME B16.11-2011)

D

K 0 / “G ( /

J P — T
" C / —
——— B (L2
- |- Y (s——=—31 7 y
B C
Dimensions are in millimeters. Dimensions are in millimeters.
Socket Welding Threaded
Nom. o Nom. | Length of Thread.
DN | Pipe B® K J DN | Pipe (Min) P D G
Size (Avg) | Min) | (Min) | (Min) Size g® | 1o (Min)
3000Lb 3000Lb
6 1/8 10.8 3.18 3.18 4.8 9.5 6 1/8 6.4 6.7 19 16 4.8
8 174 | 142 | 378 | 330 | 48 9.5 8 1/4 8.1 10.2 25 19 4.8

10 3/8 17.6 4.01 3.50 4.8 9.5 10 38 9.1 104 25 22 48

15 12 21.8 4.67 4.09 6.4 9.5

15 172 10.9 13.6 32 28 6.4

20 3/4 27.2 4.90 4.27 6.4 12.5

25 1 339 | 569 | 4.98 9.6 12.5 20 | 3A4 12.7 13.9 37 35 6.4
32 | 114 | 427 | 607 | 528 9.6 12.5 25 1 14.7 17.3 41 44 9.7
40 | 1-12 | 488 | 635 | 554 11.2 12.5 32 | 1-14 | 17.0 18.0 44 57 9.7
50 2 612 | 693 | 604 | 127 | 160 AR s 6.4 2 o4 12
65 | 2-172 | 739 | 876 | 767 | 157 | 16.0 = > 50 s " - o
80 3 89.8 | 952 | 830 | 190 | 16.0 : : :
100 | 4 1152 | 1069 | 935 | 224 | 19.0 65 | 2172 | 236 28.9 60 92 | 157
6000Lb 80 3 25.9 30.5 65 108 | 19.0
6 1778 | 108 | 396 | 343 6.4 9.5 100 4 27.7 33.0 68 140 | 22.4
8 1/4 142 | 460 | 4.01 6.4 9.5 6000Lb
10 | 38 | 176 | 503 | 437 6.4 9.5 6 1/8 6.4 6.7 22 22 6.4
15 | 12 | 218 | 597 | 518 | 7.9 9.5 8 | 14 8.1 102 | 27 25 | 64
20 | 34 | 272 | 696 | 6.04 7.9 12.5 [ o 97 0.4 pee 2 6.

25 1 33.9 7.92 6.93 11.2 12.5

32 1-1/4 42.7 7.92 6.93 11.2 12.5 15 2 10.9 136 33 38 7.9

40 | 1-12 | 488 | 892 | 780 | 127 | 125 20 | 34 12.7 13.9 38 44 7.9
50 2 61.2 | 1092 | 950 | 157 | 160 25 1 14.7 17.3 43 57 | 11.2
9000Lb 32 | 1-14 | 170 18.0 46 64 11.2
15 | 12 | 218 | 935 | 818 | 71.2 | 95 40 | 112 | 178 | 184 | 48 76 | 12.7
20 | 34 | 272 | 978 | 856 | 127 | 125 = > 9.0 9.2 57 92 | 157

25 1 33.9 11.38 9.96 14.2 12.5

32 | 1-1/4 | 42.7 12.14 | 10.62 14.2 12.5 65 | 2172 23.6 28.9 64 108 19.0

40 | 1-1/2 | 488 | 1270 | 11.12 | 157 | 125 60 | 3 259 | 305 | 68 [ 127 | 224
50 2 61.2 | 13.84 | 1212 | 19.0 | 16.0 100 4 27.7 33.0 75 159 | 284
(1) Average of socket Wall Thickness around periphery shall be no () Dimension B is minimum length of perfect thread. The length of useful
less than listed values. The minimum values are permitted in thread ( B plus threads with fully formed roots and flat crests ) shall
localized areas. not be less than L2 (effective length of external thread) required by
(2) Tolerance see page 21. American National Standard for pipe threads (ANSI/ASME B1.20.1) .
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SQUARE HEAD & ROUND HEAD PLUG

ASME B16.11-2016(Revision of ASME B16.11-2011)

E
C
B
D
A
Dimensions are in millimeters. Dimensions are in millimeters.
Square Head Plug Round Head Plug
DN Nom: Pipe A B C DN Nom: Pipe E D
Size (Min) (Min) (Min) Size (Nom.) (Min)
6 1/8 10 6 7.15 6 1/8 10 35
8 1/4 11 6 9.55 8 1/4 14 41
10 3/8 13 8 11.11 10 3/8 18 41
15 172 14 10 14.29 15 172 21 44
20 3/4 16 11 15.88 20 3/4 27 44
25 1 19 13 20.64 25 1 33 51
32 1-1/4 21 14 23.81 32 1-1/4 43 51
40 1-1/2 21 16 28.58 40 1-1/72 48 51
50 2 22 18 33.27 50 2 60 64
65 2-1/2 27 19 38.10 65 2-1/2 73 70
80 3 28 21 42.86 80 3 89 70
100 4 32 25 63.50 100 4 114 76
DIMENSIONAL TOLERANCE OF ASME B16.11
ASME B16.11-2016 Unit : mm
Size
Type of
- pie fitting DN 6to 8 10 to 20 25 to 50 65 to 100
NPS 1/8 to 1/4 3/8 to 3/4 1to2 2-1/2 to 4
Bore diameter of socket (B) +0.4 +0.4 +0.4 +0.5
—0.0 —0.0 —0.0 —0.0
S50 Gl C I f2) Al types of +0.7 +0.7 +0.7 +1.4
Concentricity of bore (X) pipe fittings + 0.8
Coincidence of axes (Y) 1/200 Max
45° 90° Elbow
Center to bottom of socket (A) Tee, Cross +1.0 +1.5 +20 +25
Bottom to bottom of socket (E) Full Coupling +1.5 +30 +4.0 +5.0
Bottom to socket to opposite face (F) Half Coupling +1.0 +1.5 +20 +25
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HEX HEAD PLUG & BUSHING

ASME B16.11-2016(Revision of ASME B16.11-2011)

H
A
Dimensions are in millimeters Dimensions are in millimeters
Hex Head Plug Hex Head Bushing
DN Nom. Pipe A F H DN Nom. Pipe A F G
Size (Min) (Nom.) (Min) Size (Min) (Nom.) (Min)
6 1/8 10 11.11 6 8 1/4 11 15.88 3
8 " 1 0268 6 10 8 13 17.46 4
10 3/8 13 17.46 8
15 1/2 14 22.23 5
15 1/2 14 22.23 8
20 3/4 16 26.99 6
20 3/4 16 26.99 10
25 1 19 34.93 6
25 1 19 34.93 10
32 1-1/4 21 44.45 7
32 1-1/4 21 44.45 14
40 1-1/2 21 50.80 8
40 1-1/2 21 50.80 16
50 2 22 63.50 18 50 2 22 63.50 9
65 2-1/2 27 76.20 19 65 2-1/2 27 76.20 10
80 3 28 88.90 21 80 3 28 88.90 10
100 4 32 117.48 25 100 4 32 117.48 13

(1) CAUTIONARY NOTE REGARDING HEX BUSHINGS.

22

Hex Head Bushings of one-size reduction should not be used in
services where they might be subject to harmful loads and

forces than internal pressures.




SIREET EIBOW

ASME B16.11-2016(Revision of ASME B16.11-2011)

H .
[ —— ‘
L2| B —
\ —
G1 W
G2
7 A7z
—
L
J
Dimensions are in millimeters.
pN | Nom. Pipe o p ] G1 Gg( K B(‘ 2 L2f 2 L
Size (Min) (Min) (Min) (Min) (Min)
3000Lb
6 1/8 19 19 25 3.18 2.74 6.4 6.7 10.0
8 1/4 25 22 32 3.30 3.22 8.1 10.2 11.0
10 3/8 32 25 38 3.51 3.50 9.1 10.4 13.0
15 1/2 38 28 41 4.09 4.16 10.9 13.6 14.0
20 3/4 44 35 48 4.32 4.88 12.7 13.9 16.0
25 1 51 44 57 4.98 5.56 14.7 17.3 19.0
32 1-1/4 62 51 66 5.28 5.56 17.0 18.0 21.0
40 1-1/2 70 54 71 5.56 6.25 17.8 18.4 21.0
50 2 84 64 84 7.14 7.64 19.0 19.0 22.0
6000Lb

6 1/8 25 22 32 5.08 4.22 6.4 6.7 10.0
8 1/4 32 25 38 5.66 5.28 8.1 10.2 11.0
10 3/8 38 28 41 6.98 5.59 9.1 10.4 13.0
15 1/2 44 35 48 8.15 6.53 10.9 13.6 14.0
20 3/4 51 44 57 8.53 6.86 12.7 13.9 16.0
25 1 62 51 66 9.93 7.95 14.7 17.3 19.0
32 1-1/4 70 54 71 10.59 8.48 17.0 18.0 21.0
40 1-1/2 84 64 84 11.07 8.89 17.8 18.4 21.0
50 2 102 83 105 12.09 9.70 19.0 19.0 22.0

(1) Wall thickness before threading.

(2) Dimension B is minimum length of perfect thread. The length of useful thread (B plus threads with fully formed roots and flat crests) shall
not be less than L2 (effective length of external thread) required by American National Standard for pipe threads (ANSI/ASME B1.20.1) .
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BOSS

ASME B16.11-2016(Revision of ASME B16.11-2011)

®
F J Wy |
16+0.8 | 16208 |
o _
D ] B i \l\\‘\“\‘\\\\\\“\\\\‘ D
B
45°+25° 45°+ 2 5° L2
Dimensions are in millimeters. Dimensions are in millimeters.
Socket Welding Threaded
Nom. ) Nom. Length of Thread.
DN | Pipe | B? v p? | F? | y DN | Pipe (Min) w D
Size (Avg) | (Min) (Min) Size g | L2
3000Lb 3000Lb
6 1/8 | 108 | 3.18 | 318 | 6.9 | 16.0 | 9.5 6 1/8 6.4 6.7 30 16
8 1/4 | 142 | 3.78 | 330 | 9.3 | 160 | 9.5 8 1/4 8.1 10.2 35 19
10 38 | 176 | 401 | 350 | 126 | 17.5 | 9.5 0 78 o1 104 P .
15 1/2 | 21.8 | 467 | 409 | 158 | 225 | 9.5 : :
20 | 34 | 272|490 | 427 | 210 240 | 125 15 | 172 10.9 13.6 48 28
25 1 339 | 569 | 498 | 26.7 | 285 | 12.5 20 3/4 12.7 13.9 51 35
32 | 1-174 | 42.7 | 6.07 | 528 | 35.1 | 30.0 | 12.5 25 1 14.7 17.3 60 44
40 1-1/2 | 48.8 | 6.35 | 5,54 | 40.9 | 32.0 | 12.5 22 1-1/4 17.0 18.0 67 57
o T2z 730 Tare 7o oas 50 fao| [t lt2f 178 | 84 | 70 | o
80 3 89.8 | 9.52 | 830 | 78.0 | 44.5 | 16.0 50 2 19.0 19.2 86 76
100 | 4 | 1152|1069 9.35 | 102.3 | 48.0 | 19.0 65 | 2-1/2 | 236 28.9 92 92
6000Lb 80 3 25.9 30.5 108 108
6 1/8 | 108 | 396 | 343 | 40 | 160 | 95 100 4 27.7 33.0 121 140
8 1/4 | 14.2 | 460 | 401 | 64 | 16.0 | 9.5 | 6000LD
10 38 | 176 | 503 | 437 | 9.2 | 1775 | 9.5 6 1/8 6.4 6.7 32 27
15 1/2 | 21.8 | 597 | 518 | 11.8 | 225 | 9.5 ; I 5.1 102 35 5
20 34 | 272 | 696 | 6.04 | 156 | 24.0 | 12.5
25 1 339 | 792 | 693 | 20.7 | 285 | 12.5 i 38 8 (e - o
32 | 1-1/4 | 427 | 792 | 693 | 295 | 300 | 125 15 172 10.9 13.6 48 38
40 | 1-1/2 | 488 | 892 | 7.80 | 34.0 | 32.0 | 12.5 20 3/4 12.7 13.9 51 44
50 2 61.2 | 10.92| 9.50 | 42.9 | 41.0 | 16.0 25 1 14.7 17.3 60 57
9000Lb 32 | 114 | 170 18.0 67 64
15 1/2 | 21.8 | 935 | 818 | 6.4 | 225 | 9.5 0 | 112 17.8 18.4 79 76
20 34 | 272|978 | 856 | 11.1 | 24.0 | 12.5 o > 00 P e ”
25 1 33.9 | 11.38| 9.96 | 15.2 | 28.5 | 12.5 : 8
32 | 1-174 | 42.7 [ 12.14| 1062| 228 | 30.0 | 125 65 | 2-1/2 | 236 28.9 92 108
40 | 1-1/2 | 48.8 | 12.70| 11.12| 28.0 | 32.0 | 12.5 80 3 25.9 30.5 108 127
50 2 61.2 | 13.84| 12.12| 382 | 41.0 | 16.0 100 4 27.7 33.0 121 159
(1) Average of socket Wall Thickness around periphery shall be no ) Dimension B is minimum length of perfect thread. The length of useful

less than listed values. The minimum values are permitted in

localized areas.

(2) Tolerance see page 21.

thread ( B plus threads with fully formed roots and flat crests ) shall
not be less than L2 (effective length of external thread) required by
American National Standard for pipe threads (ANSI/ASME B1.20.1) .
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COUPLET

® ASME B16.11-2016(Revision of ASME B16.11-2011)
| ; |
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* N
Dimensions are in millimeters.
Threaded
Nom. Length of Thread.
DN Pipe (Min) N Q M E
Size B | [2(%
3000Lb
8 1/4 8.1 10.2 17.5 9.5 30.2 23.8
10 3/8 9.1 10.4 20.7 9.5 30.2 27.0
15 172 10.9 13.6 23.8 9.5 33.4 33.4
20 3/4 12.7 13.9 27.0 9.5 34.9 38.1
25 1 14.7 17.3 33.4 9.5 42.9 46.1
32 1-1/4 17.0 18.0 42.9 9.5 47.6 55.6
40 1-1/2 17.8 18.4 49.2 9.5 50.8 63.5
50 2 19.0 19.2 61.9 9.5 57.2 79.4
65 2-1/2 23.6 28.9 73.0 9.5 63.5 92.1
80 3 25.9 30.5 88.9 9.5 69.9 111.1
100 4 27.7 33.0 114.3 9.5 76.2 141.3
6000Lb
8 1/4 8.1 10.2 17.5 9.5 30.2 25.4
10 3/8 9.1 10.4 20.7 9.5 30.2 31.8
15 1/2 10.9 13.6 23.8 9.5 33.4 38.1
20 3/4 12.7 13.9 27.0 9.5 34.9 44.5
25 1 14.7 17.3 33.4 9.5 42.9 57.2
32 1-1/4 17.0 18.0 42.9 9.5 47.6 63.5
40 1-1/2 17.8 18.4 49.2 9.5 50.8 76.2
50 2 19.0 19.2 61.9 9.5 57.2 92.1
65 2-1/2 23.6 28.9 73.0 9.5 63.5 108.0
80 3 25.9 30.5 88.9 9.5 69.9 127.0
100 4 27.7 33.0 114.3 9.5 76.2 158.8
ASME B16.11-2016 DIMENSIONAL TOLERANCE OF ASME B16.11 Unit-mm
Item N Q M E
1/4"~1-1/2" +1.5/-0.0 0.8 +0.8/-0.0 +1.5/-0.0
2"~4" +1.5/-0.0 +0.8 +1.5/-0.0 +1.5/-0.0

(*) Dimension B is minimum length of perfect thread. The length of useful thread (B plus threads with fully formed roots and flat crests) shall
not be less than L2 (effective length of external thread) required by American National Standard for pipe threads (ANSI /ASME B1.20.1).
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COUPLET

® ASME B16.11-2016(Revision of ASME B16.11-2011)
G
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N
Dimensions are in millimeters.
Socket Welding
Nom. (1)
DN Pipe B? c D@ J N Q M G
Size (Avg) | (Min) (Min)
3000Lb
8 1/4 14.2 3.78 | 3.30 9.3 9.5 17.5 9.5 30.2 23.8
10 3/8 17.6 4.01 3.50 12.6 9.5 20.7 9.5 30.2 27.0
15 1/2 21.8 4.67 | 4.09 15.8 9.5 23.8 9.5 33.4 33.4
20 3/4 27.2 4.90 | 4.27 21.0 12.5 27.0 9.5 34.9 38.1
25 1 33.9 5.69 | 4.98 26.7 12.5 33.4 9.5 42.9 46.1
32 1-1/4 42.7 6.07 | 5.28 35.1 12.5 42.9 9.5 47.6 55.6
40 1-1/2 48.8 6.35 | 5.54 40.9 12.5 49.2 9.5 50.8 63.5
50 2 61.2 6.93 | 6.04 52.5 16.0 61.9 9.5 57.2 79.4
65 2-1/2 73.9 8.76 | 7.67 62.7 16.0 73.0 9.5 63.5 92.1
80 3 89.8 9.52 | 8.30 78.0 16.0 88.9 9.5 69.9 111.1
100 4 115.2 10.69 | 9.35 102.3 19.0 114.3 9.5 76.2 141.3
6000Lb
8 1/4 14.2 4.60 | 4.01 6.4 9.5 17.5 9.5 30.2 25.4
10 3/8 17.6 5.03 | 4.37 9.2 9.5 20.7 9.5 30.2 31.8
15 1/2 21.8 597 | 5.18 11.8 9.5 23.8 9.5 33.4 38.1
20 3/4 27.2 6.96 | 6.04 15.6 12.5 27.0 9.5 34.9 44.5
25 1 33.9 7.92 6.93 20.7 12.5 33.4 9.5 42.9 57.2
32 1-1/4 42.7 7.92 6.93 29.5 12.5 42.9 9.5 47.6 63.5
40 1-1/2 48.8 8.92 7.80 34.0 12.5 49.2 9.5 50.8 76.2
50 2 61.2 10.92 | 9.50 42.9 16.0 61.9 9.5 57.2 92.1
DIMENSIONAL TOLERANCE OF ASME B16.11
ASME B16 11-2016 Unit:mm
Item N Q M E
1/4"~1-1/2" +1.5/-0.0 +0.8 +0.8/-0.0 +1.5/-0.0
2"~4" +1.5/-0.0 +0.8 +1.5/-0.0 +1.5/-0.0

(1) Average of socket Wall Thickness around periphery shall be no less than listed values.

The minimum values are permitted in localized areas.

(2) Tolerance see page 21.
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BOSS

BS3799-1974

1.6+0.8 I 1.6+0.8 |

\
=
N

o - ; 1 |
L - s

L2
45°+2 5° 45°+2 5°
Dimensions are in millimeters. Dimensions are in millimeters.
Socket Welding Threaded
Nom. Pipe B J (6} Nom. Pipe L2
Size i PN (Min) b (Min) F (Min) Size § DN D w (Min)
3000Lb 3000Lb
1/8 6 10.7 6.8 10.0 28.0 3.2 1/8 6 16.0 38.0 6.70
1/4 8 14.1 9.2 10.0 32.0 3.3 1/4 8 19.0 41.0 10.21
3/8 10 17.6 | 125 | 11.0 | 340 | 35 3/8 10 22.0 45.0 10.36
1/2 15 | 21.8 | 155 | 13.0 | 380 | 4.1 1/2 15 29.0 51.0 13.56
3/4 20 | 274 | 210 | 130 | 380 | 43 /4 2 T il Lo
1 25 34.1 26.5 16.0 35.0 5.0 4 e 45.0 51.0 17.34
1-1/2 40 49.0 40.5 19.0 32.0 5.6 1-1/2 40 64.0 51.0 18.38
2 50 76.0 51.0 19.22
2 50 61.0 52.0 22.0 29.0 6.1 2.1/2 65 95.0 51.0 28.89
2-1/2 65 73.8 62.0 22.0 29.0 7.7 3 80 110.0 57.0 30.48
5 80 89.7 78.0 22.0 29.0 8.3 4 100 140.0 64.0 33.02
6000Lb 6000Lb
1/2 15 21.8 11.8 13.0 38.0 5.2 1/8 6 22.0 38.0 6.70
3/4 20 27.4 15.5 13.0 38.0 6.1 1/4 8 26.0 41.0 10.21
1 25 | 341 | 207 | 160 | 350 | 7.0 3/8 10 32.0 45.0 10.36
1-1/2 40 49.0 34.0 19.0 32.0 7.8 2 i LD il e0
3/4 20 45.0 51.0 13.86
2 50 61.0 43.0 22.0 29.0 9.5 1 25 60.0 51.0 1734
2-1/2 65 73.8 | 54.0 | 22.0 | 29.0 | 104 1-1/2 20 76.0 51.0 18.38
5 80 89.7 66.0 22.0 29.0 12.2 2 50 95.0 51.0 19.22
DIMENSIONAL TOLERANCE OF BS3799
BS3799-1974 Unit: mm
] n e DN 6~8 10~20 25~50 65~80
tem ype of pips fitting NPS| 1/8"~1/4" | 3/8"~3/4" 1"~2" 2-1/2"~3"
Concentricity of bore (X) +0.8
All fittings
Coincidence of axes (Y) 71/200
Bore diameter of fitting (b) Boss & Hex Nipple 70.4 #0.8
Bottom of socket to opposite face Boss #0.8 #+1.5 #+2.0 7+2.5
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HEX NIPPLE

BS3799-1974

W | W |
E cC, E

’W”‘/’l W

WW

T

FULL SIZE REDUCING SIZE
Dimensions are in millimeters.
Nominal Size
b(7)
Eaual Reduci A w [E C F
qua eaucing (Min) (Min) (Min) (Min) (Min)

In DN In DN a1 em”
1/8 (6) — — 11 26 10 5 2 6 —
1/4 (8) — — 15 36 15 8 6 6 —
= = 1/4 x 1/8 (8x6) 15 31 15 5 2 6 10
3/8 (10) — — 18 40 16 11 8 8 —
= - 3/8 x 1/4 (10 x 8) 18 39 16 8 6 8 15
1/2 (15) — — 22 48 20 14 11 8 —
= = 1/2 x 3/8 (15 x 10) 22 44 20 11 8 8 16
- - 1/2 x 1/4 (15 x 8) 22 43 20 8 6 8 15
3/4 (20) — — 27 52 21 19 13 10 —
= = 3/4 x 1/2 (20 x 15) 27 50 21 14 11 9 20
— — 3/4 x 3/8 (20 x 10) 27 46 21 11 8 9 16
1 (25) — — 35 60 25 24 17 10 —
= — 1x3/4 (25 x 20) 35 56 25 19 13 10 21
— — 1x1/2 (25 x 15) 35 59) 25 14 11 10 20
1-1/2 (40) - = 50 68 26 38 30 16 —
= = 1-1/2 x 1 (40 x 25) 50 67 26 24 17 16 25
= = 1-1/2 x 3/4 (40 x 20) 50 63 26 19 13 16 21
= = 1-1/2 x 1/2 (40 x 15) 50 62 26 14 11 16 20
2 (50) — — 62 71 27 49 39 17 =
= = 2x1-1/2 (50 x 40) 62 70 27 38 30 17 26
— — 2x1 (50 x 25) 62 70 27 24 17 18 25
— — 2x 3/4 (50 x 20) 62 65 27 19 13 17 21
— = 2x1/2 (50 x 15) 62 65 27 14 11 18 20

(1) Tolerance see page 27.
(2) 3M & 6M symbols denote 3000 & 6000 classes.
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THREADED END UNION

MSS SP-83-2014
_ - C
\
H-Thrd's — D A N
Minimum 4 Full Thrd's {
Engagement Class 2A /2B Fit )
ANSI B1.1 T I
J ]
1 B
— L —
3000Lb Dimensions are in millimeters.
Pipe End Wall | Water Way|  Male Nut Thrds. Per | Bearing | Length Clear
Nom. Bore Flange 25.4mm Assem. Assem.
Pipe Nom. Nut
Size (Min) (Min) (Min) (Min) (Min)
A c D" F G H J L N
8.43
1/8 14.7 2.41 6.43 3.18 3.18 16 1.24 41.4 50.8
11.13
1/4 19.0 3.02 045 3.18 3.18 16 1.24 41.4 50.8
14.27
3/8 22.9 3.20 1351 3.43 3.43 14 1.37 46.0 55.9
1/2 27.7 3.73 17.86 3.68 3.68 14 1.50 49.0 58.4
17.07
3/4 33.5 3.91 23.01 4.06 4.06 11 1.68 56.9 66.0
21.39
28.98
1 41.4 4.55 7 74 4.57 4.45 11 1.85 62.0 78.7
37.69
1-1/4 50.5 4.85 35.36 5.33 5.21 10 2.13 71.1 94.0
1-1/2 57.2 5.08 43.54 5.84 5.59 10 2.31 76.5 111.8
41.20
2 70.1 5.54 95.58 6.60 6.35 10 2.69 86.1 132.1
52.12
2-1/2 85.3 7.01 66.27 7.49 7.11 8 3.07 102.4 149.9
64.31
3 102.4 7.62 §§g§ 8.26 8.00 8 3.53 109.0 175.3

(1) Upper and lower values for each size are the respective maximum and minimum dimensions.
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SOCKET WELD END UNION

®
MSS SP-83-2014
- L -
[GfG— — 1 7
C
\ —_—
I
|| P 1
H-Thrd's ™ " — DBA N
Minimum 4 Full Thrd's L
Engagement Class 2A /2B Fit | N
\
ANSI B1.1 ] ‘
J-
K E I
3000Lb Dimensions are in millimeters.
Pipe Socket | Socket | Water | Laying | Male Nut Thrds. |Bearing| Depth | Length | Clear
Nom. End Bore Wall Way | Length | Flange Per of Assem. | Assem.
Pipe Dia. Bore 25.4mm Socket | Nom. Nut
Size (Min) (Min) (Min) (Min) (Min) (Min)
A B" C g E" F G H J K L N
11.18 7.59 22.4
1/8 21.8 10.67 3.18 6.07 19.1 3.18 3.18 16 1.24 9.7 41.4 50.8
14.61 10.01 22.4
1/4 21.8 14.10 3.30 6.48 19.1 3.18 3.18 16 1.24 9.7 41.4 50.8
18.03 13.28 26.9
3/8 25.9 17 53 3.51 1176 20.6 3.43 3.43 14 1.37 9.7 46.0 55.9
22.23 16.56 26.9
1/2 31.2 2172 4.09 15.04 20.6 3.68 3.68 14 1.50 9.7 49.0 58.4
27.56 21.69 31.8
3/4 37.1 27.05 4.27 20.17 25.4 4.06 4.06 11 1.68 12.7 56.9 66.0
34.29 27.41 34.3
1 45.5 33.78 4.98 25.88 26.2 4.57 4.45 11 1.85 12.7 62.0 78.7
43.05 35.81 40.6
1-1/4 54.9 4255 5.28 34.29 325 5.33 5.21 10 2.13 12.7 71.1 94.0
49.15 41.66 42.2
1-1/2 61.5 48.64 5.54 40.13 340 5.84 5.59 10 2.31 12.7 76.5 111.8
61.62 53.26 45.5
2 75.2 61.11 6.05 5174 373 6.60 6.35 10 2.69 15.7 86.1 132.1
74.45 64.24 61.7
2-1/2 91.7 73 81 7.67 61.19 521 7.49 7.11 8 3.07 15.7 102.4 149.9
90.42 79.45 63.8
3 109.2 89.79 8.31 76.40 53.6 8.26 8.00 8 3.53 15.7 109.0 175.3

(1) Upper and lower values for each size are the respective maximum and minimum dimensions.
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THREADED END UNION

MSS SP-83-2014
FG’ F —T
H-Thrd's | D A N
Minimum 4 Full Thrd's {
Engagement Class 2A / 2B Fit
ANSI B1.1 ] ;
J—
1 1
— L —
6000Lb Dimensions are in millimeters.
Pipe End Wall Water Way Male Nut Thrds. Per | Bearing Length Clear
Nom. Bore Flange 25.4mm Assem. Assem.
Pipe Nom. Nut
Size (Min) (Min) (Min) (Min) (Min)
A C p® F G H J L N
8.43
1/8 16.5 3.15 320 3.18 3.18 16 1.24 41.4 50.8
11.13
1/4 21.1 3.68 559 3.43 3.43 14 1.37 46.0 55.9
3/8 25.1 4.01 1;;3267 3.68 3.68 14 1.50 49.0 58.4
1/2 31.0 4.78 ;1722 4.06 4.06 11 1.68 56.9 66.0
3/4 37.8 5.56 23.01 4.57 4.45 11 1.85 62.0 78.7
14.78
1 46.2 6.35 28.98 5.33 5.21 10 2.13 71.1 94.0
19.94
37.69
1-1/4 54.9 6.35 28 70 5.84 5.59 10 2.31 76.5 111.8
43.54
1-1/2 62.5 7.14 3322 6.60 6.35 10 2.69 86.1 132.1
55.58
2 77.7 8.74 4209 7.49 7.11 8 3.07 102.4 149.9
2-1/2 92.2 9.53 e 8.26 8.00 8 S58 109.0 175.3
53.21
3 111.3 11.13 gg‘gg 10.19 10.19 8 4.06 158 200.7

(1) Upper and lower values for each size are the respective maximum and minimum dimensions.
(2) This length size is 1568mm by BothWell standards, and the actual length is 190.5mm from MSS SP-83 2014.
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SOCKET WELD END UNION

MSS SP-83-2014
- L -
[Cf8— 1 7
C
\ —_—
|
P ‘
H-Thrd's I - DBA N
Minimum 4 Full Thrd's L
Engagement Class 2A /2B Fit | N
\
ANSI B1.1 — ‘
J—
—— K= E - .
6000Lb Dimensions are in millimeters.
Pipe Socket | Socket | Water | Laying | Male Nut Thrds. | Beaning| Depth | Length | Clear
Nom. End Bore Wall Way | Length | Flange Per of Assem. | Assem.
Pipe Dia. Bore 25.4mm Socket | Nom. Nut
Size (Min) (Min) (Min) (Min) (Min) (Min)
A B" c i E™ F G H J K L N
11.18 4.80 22.4
1/8 21.8 10.67 3.43 3.20 19.1 3.18 3.18 16 1.24 9.7 41.4 50.8
14.61 7.11 26.9
1/4 25.9 14.10 4.01 559 20.6 3.43 3.43 14 1.37 9.7 46.0 55.9
18.03 9.88 26.9
3/8 31.2 1753 4.37 6.36 20.6 3.68 3.68 14 1.50 9.7 49.0 58.4
22.23 12.55 31.8
172 37.1 2172 5.18 11.02 25.4 4.06 4.06 11 1.68 9.7 56.9 66.0
27.56 16.31 34.3
3/4 45.5 2705 6.05 1478 26.2 4.57 4.45 11 1.85 12.7 62.0 78.7
34.29 21.46 40.6
1 54.9 33.78 6.93 19.94 325 5.33 5.21 10 2.13 12.7 71.1 94.0
43.05 30.23 42.2
1-1/4 61.5 4255 6.93 28.70 340 5.84 5.59 10 2.31 12.7 76.5 111.8
49.15 34.75 45.5
1-1/2 75.2 48.64 7.80 33.02 373 6.60 6.35 10 2.69 12.7 86.1 132.1
61.62 43.61 61.7
2 91.7 61.11 9.50 4209 52,1 7.49 7.11 8 3.07 15.7 102.4 149.9
74.45 54.74 63.8
2-1/2 109.2 73 81 10.39 53.21 53.6 8.26 8.00 8 3.53 15.7 109.0 175.3

(1) Upper and lower values for each size are the respective maximum and minimum dimensions.
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REDUCER INSERT

® MSS SP-79-2011
C
o
SL
V4 ) C C
Sb| D — B sSb| D — B
A K A K
TYPE 1 TYPE 2"
Dimensions are in millimeters.
" Laying Bore Wall Length
Type Socket Shank Length (Min) .
Nom. Pipe Dia. A D C St Aol
Size Dia. | Depth
3M | 6M (Min) SD 3M 6M 3M 6M 3M 6M 3M 6M 3M 6M
B K
3/8 x 1/4 1 1 14.4 9.5 17.1 19.0 | 21.3 9.2 6.3 3.78 | 4.60 | 14.2 | 15.7 — —
1/2 x 3/8 1 1 17.8 9.5 21.3 20.6 | 23.1 | 12.5 9.1 4.01 | 5.03 | 15.7 | 15.7 — —
1/2 x 1/4 1 1 14.4 9.5 21.3 20.6 | 20.6 9.2 6.3 3.78 | 4.60 | 15.7 | 15.7 — —
3/4 x 1/2 1 1 22.0 9.5 26.7 224 | 25.4 | 15.8 | 11.7 | 4.67 | 597 | 17.5 | 19.0 — —
3/4 x 3/8 2 1 17.8 9.5 26.7 15.7 | 22.4 | 12.5 9.1 4.01 | 5.03 — 19.0 | 26.9 —
3/4 x 1/4 2 2 | 14.4 9.5 26.7 17.5 | 22.4 9.2 6.3 3.78 | 4.60 — — 26.9 | 32.0
1 x 3/4 1 1 27.4 | 12.5 33.4 23.9 | 284 | 20.9 | 1565 | 4.90 | 6.96 | 19.0 | 20.6 — —
1x1/2 2 1 22.0 9.5 33.4 15.7 | 284 | 15.8 | 11.7 | 4.67 | 5.97 — 20.6 | 28.4 —
1 x 3/8 2 2 | 17.8 9.5 33.4 17.5 | 224 | 12.5 9.1 4.01 | 5.03 — — 28.4 | 33.2
1 x 1/4 2 2 14.4 9.5 33.4 19.0 | 23.9 9.2 6.3 3.78 | 4.60 — — 28.4 | 33.2
1-1/4 x 1 1 1 34.1 | 12.5 42.2 254 | 30.2 | 26.6 | 20.7 | 5.69 | 7.92 | 20.6 | 22.4 — —
1-1/4 x 3/4 2 2 | 274 | 12.5 42.2 17.5 | 20.6 | 20.9 | 15.5 | 4.90 | 6.96 — — 31.7 | 34.7
1-1/4 x 1/2 2 2 | 22.0 9.5 42.2 19.0 | 22.4 | 15.8 | 11.7 | 4.67 | 5.97 — — 31.7 | 34.7
1-1/4 x 3/8 2 2 17.8 9.5 42.2 20.6 | 23.9 | 12.5 9.1 4.01 | 5.03 — — 31.7 | 34.7
1-1/4 x 1/4 2 2 | 14.4 9.5 42.2 22.4 | 25.4 9.2 6.3 3.78 | 4.60 — — 31.7 | 34.7
1-1/2 x 1-1/4 1 1| 429 | 12.5 | 48.2 28.4 | 35.0 | 35.0 | 29.4 | 6.07 | 7.92 | 224 | 25.4 — —
1-1/2 x 1 2 1 34.1 | 12.5 48.2 17.5 | 29.2 | 26.6 | 20.7 | 5.69 | 7.92 — 25.4 | 33.2 —
1-1/2 x 3/4 2 2 | 274 | 125 | 48.2 19.0 | 254 | 20.9 | 15.5 | 4.90 | 6.96 - — 33.2 | 39.6
1-1/2 x 1/2 2 2 | 22.0 9.5 48.2 20.6 | 26.9 | 15.8 | 11.7 | 4.67 | 5.97 — — 33.2 | 39.6
1-1/2 x 3/8 2 2 | 17.8 9.5 48.2 224 | 284 | 12.5 9.1 4.01 | 5.03 — — 33.2 | 39.6
2 x 1-1/2 1 1 49.0 | 12.5 60.3 31.8 | 389 | 40.8 | 33.9 | 6.35 | 892 | 25.4 | 28.7 — —
2 x 1-1/4 2 2 | 429 | 12.5 60.3 20.6 | 23.9 | 35.0 | 29.4 | 6.07 | 7.92 — — 38.1 | 41.1
2x1 2 2 | 34.1 | 12.5 60.3 224 | 254 | 26.6 | 20.7 | 5.69 | 7.92 — — 38.1 | 41.1
2 x 3/4 2 2 | 274 | 12.5 60.3 23.9 | 26.9 | 20.9 | 15.5 | 4.90 | 6.96 — — 38.1 | 41.1
2 x1/2 2 2 | 22.0 9.5 60.3 254 | 28.4 | 156.8 | 11.7 | 4.67 | 5.97 — — 38.1 | 41.1

(1) At the option of the manufacturer Type 2 Reducers may be furnished in Type 1 configuration.
(2) 3M & 6M symbols denote 3000 and 6000 classes.
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REDUCER INSERT

®
MSS SP-79-2011
C
o
45 RL
SL
4 I [C C
SD D — B SD| D — B
A K A K
TYPE 1 TYPE 2"
(Continued) Dimensions are in millimeters.
Laying Bore Wall Length
Type? Socket Shank Length (Min) ,
Nom. Pipe Dia. A D C Sk e
Size Dia. | Depth
3M | 6M (Min) SD 3M 6M 3M 6M 3M 6M 3M | 6M | 3M | 6M
B K
2-1/2 x 2 11 1 [ 614 | 16.0 | 73.0 | 46.0 | 42.7 | 524 | 42.8 | 6.93 | 10.92| 38.1 | 31.8 — —
2-1/2 x 1-1/2 2 2 | 49.0 | 12.5 73.0 35.0 | 35.0 | 40.8 | 33.9 | 6.35 | 8.92 — — 53.8 | 63.8
2-12x1-1/4 | 2 | 2 | 429 | 125 | 73.0 | 36.6 | 36.6 | 350 | 29.4 | 6.07 | 7.92 — — | 53.8 538
2-1/2 x 1 2 | 2| 341|125 | 730 | 381 | 381 | 26.6 | 20.7 | 569 | 7.92 - — | 538538
2-1/2 x 3/4 2| 2| 274) 125 | 730 | 39.6 | 381 | 20.9 | 155 | 4.90 | 6.96 - — | 53.8 538
3 x 2-1/2 1 1 74.1 | 16.0 88.9 38.1 | 57.2 | 62.7 | 54.0 | 8.76 | 11.91 | 31.8 | 44.4 — —
3 x2 2| 2| 614 ) 16.0 | 889 | 254 | 31.8 | 524 | 428 | 6.93 | 10.92| — — | 474 | 53.8
3x1-12 | 2 | 2 | 490 | 125 | 889 | 284 | 31.8 | 40.8 | 33.9 | 6.35 | 8.92 — — | 474 | 53.8
3 x 1-1/4 2 2 | 429 | 12.5 88.9 30.2 | 31.8 | 35.0 | 29.4 | 6.07 | 7.92 — — 47.4 | 53.8
3 x1 2 | 2| 341|125 | 889 | 31.8 | 31.8 | 26.6 | 20.7 | 569 | 7.92 — — | 474 | 53.8
4 x3 2| —190.0 ]| 16.0 | 114.3 | 33.3 — 77.9 — 9.52 — — — | 604 | —
4x2-12 | 2 | — | 741 | 16.0 | 114.3 | 38.1 — 62.7 — 8.76 — — — | 604 | —
4 x2 2| — | 614 | 16.0 | 114.3 | 38.1 — 52.4 — 6.93 — — — 60.4 —
4 x 1-1/2 2 | — | 49.0 | 125 | 114.3 | 41.1 — 40.8 — 6.35 — — — 60.4 —
4 x 1-1/4 2 | — | 429 | 125 | 114.3 | 42.9 — 35.0 — 6.07 — — — 60.4 —

(1) At the option of the manufacturer Type 2 Reducers may be furnished in Type 1 configuration.
(2) 3M & 6M symbols denote 3000 and 6000 classes.

DIMENSIONAL TOLERANCES OF REDUCER INSERT

MSS SP-79-2011 Unit : mm
14 | 38 | 12 | 34 | 1 [114] 112 2 [212] 3 | 4
Laying Length (A) J_r Z)g i gg i(Z) g
Socket Dia (B) +0.20 o
Bore (D) +0.8 +1.5
Shank Dia (SD) +0.25 +0.50 +0.8
Shank Length (SL) o9 o9 Py
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SWAGED NIPPLE

® MSS SP-95-2014
D2 16408 D2
T2 1 | — T |
— Tl \ |
H}S/SZS"
7 | O /
A | | A
)\37.5°
4 / /‘
7’4'_ i || 7’4—_
D1 — 15708 D1
PBE TBE BBE PBE TBE BBE
CONCENTRIC ECCENTRIC
Dimensions are in millimeters.
Outside Diameter End Wall Thickness
; : Large Small to T1 T2
Nom. Pipe Size| “cpy” | "End | End ["Sch40 | Schgo son160 ] xoxs | 540 | Sch80 | oo oo soxs
D1 D2 "A" | (sTD) | (xS) |*°C (STD) | (xs) |°°
1/4 X1/8 13.7 10.3 57 22 3.0 3.7 6.1 1.7 24 — —
3/8 X1/8 17.1 10.3 64 2.3 3.2 4.0 6.4 1.7 2.4 — —
3/8 X1/4 17.1 13.7 64 2.3 3.2 4.0 6.4 2.2 3.0 — —
1/2 X1/8 21.3 10.3 70 2.8 3.7 48 7.5 1.7 2.4 — —
1/2 X1/4 21.3 13.7 70 2.8 3.7 48 7.5 2.2 3.0 — —
1/2 X3/8 21.3 17.1 70 2.8 3.7 48 7.5 2.3 3.2 — —
3/4 x1/8 26.7 10.3 76 2.9 3.9 5.6 7.8 1.7 24 — —
3/4 x1/4 26.7 13.7 76 2.9 3.9 5.6 7.8 2.2 3.0 — —
3/4 x3/8 26.7 17.1 76 2.9 3.9 5.6 7.8 2.3 3.2 — —
3/4 X1/2 26.7 21.3 76 2.9 3.9 5.6 7.8 2.8 3.7 48 7.5
1 X1/8 33.4 10.3 89 34 45 6.4 9.1 1.7 24 — —
1 X1/4 33.4 13.7 89 3.4 45 6.4 9.1 2.2 3.0 — —
1 X3/8 33.4 17.1 89 3.4 45 6.4 9.1 2.3 3.2 — —
1 X172 33.4 21.3 89 3.4 45 6.4 9.1 2.8 3.7 48 7.5
1 X3/4 33.4 26.7 89 3.4 45 6.4 9.1 2.9 3.9 5.6 7.8
1-1/4 X1/8 422 10.3 102 3.6 4.9 6.4 9.7 1.7 24 — —
1-1/4 X1/4 422 13.7 102 3.6 4.9 6.4 9.7 2.2 3.0 — —
1-1/4 X3/8 422 17.1 102 3.6 4.9 6.4 9.7 2.3 3.2 — —
1-1/4 X1/2 422 21.3 102 3.6 4.9 6.4 9.7 2.8 3.7 48 7.5
1-1/4 X 3/4 422 26.7 102 3.6 4.9 6.4 9.7 2.9 3.9 5.6 7.8
1-1/4 X1 422 33.4 102 3.6 4.9 6.4 9.7 3.4 45 6.4 9.1
1-1/2 X1/8 48.3 10.3 114 3.7 5.1 7.1 10.2 1.7 2.4 — —
1-1/2 X1/4 48.3 13.7 114 3.7 5.1 7.1 10.2 22 3.0 — —
1-1/2 X3/8 48.3 17.1 114 37 5.1 7.1 10.2 2.3 3.2 — —
1-1/2 X1/2 48.3 21.3 114 3.7 5.1 7.1 10.2 2.8 3.7 48 7.5
1-1/2 X3/4 48.3 26.7 114 3.7 5.1 7.1 10.2 2.9 3.9 5.6 7.8
1-1/2 X1 48.3 33.4 114 3.7 5.1 7.1 10.2 3.4 45 6.4 9.1
1-1/2 x1-1/4 | 48.3 422 114 3.7 5.1 7.1 10.2 3.6 4.9 6.4 9.7
2 X1/8 60.3 10.3 165 3.9 55 8.7 11.1 1.7 24 — —
2 x1/4 60.3 13.7 165 3.9 5.5 8.7 11.1 2.2 3.0 — —
2 X3/8 60.3 17.1 165 3.9 5.5 8.7 11.1 2.3 3.2 — —
2 X1/2 60.3 21.3 165 3.9 5.5 8.7 TR 2.8 3.7 48 7.5
2 X3/4 60.3 26.7 165 3.9 55 8.7 11.1 2.9 3.9 5.6 7.8
2 X1 60.3 33.4 165 3.9 55 8.7 11.1 3.4 45 6.4 9.1
2 x1-1/4 | 60.3 422 165 3.9 55 8.7 11.1 3.6 4.9 6.4 9.7
2 x1-12 | 60.3 48.3 165 3.9 55 8.7 T 37 5.1 7.1 10.2
2-1/2 X1/8 73.0 10.3 178 5.2 7.0 9.5 14.0 1.7 24 — —
2-1/2 X1/4 73.0 13.7 178 5.2 7.0 9.5 14.0 2.2 3.0 — —
2-1/2 X3/8 73.0 17.1 178 52 7.0 9.5 14.0 2.3 3.2 — —
2-1/2 X1/2 73.0 21.3 178 5.2 7.0 9.5 14.0 2.8 3.7 48 7.5
2-1/2 X3/4 73.0 26.7 178 52 7.0 9.5 14.0 2.9 3.9 5.6 7.8
2-1/2 X1 73.0 334 178 5.2 7.0 95 14.0 3.4 45 6.4 9.1
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SWAGED NIPPLE

MSS SP-95-2014
(Continued) Dimensions are in millimeters.
Outside Diameter | End Wall Thickness
Nom. Pipe Size L;;%e 8573” Etod Sch40 | Sch8o T Sch40 | Sch80 7
n
D1 D2 A" (STD) (XS) Sch160 XXS (STD) (XS) Sch160 | XXS
2-1/2 X1-1/4 73.0 42.2 178 5.2 7.0 9.5 14.0 3.6 4.9 6.4 9.7
2-1/2 X1-1/2 73.0 48.3 178 5.2 7.0 9.5 14.0 3.7 5.1 7.1 10.2
2-1/2 X2 73.0 60.3 178 5.2 7.0 9.5 14.0 3.9 5.5 8.7 11.1
3 X1/8 88.9 10.3 203 15 7.6 11.1 15.2 1.7 2.4 = =
3 X1/4 88.9 13.7 203 5.5 7.6 11.1 15.2 2.2 3.0 — —
3 X3/8 88.9 17.1 203 o5 7.6 11.1 15.2 2.3 3.2 — —
3 X1/2 88.9 21.3 203 5.5 7.6 11.1 15.2 2.8 3.7 4.8 7.5
3 X3/4 88.9 26.7 203 5.9 7.6 11.1 15.2 2.9 3.9 5.6 7.8
3 X1 88.9 33.4 203 5.5 7.6 11.1 15.2 3.4 4.5 6.4 9.1
3 X1-1/4 88.9 42.2 203 5.5 7.6 11.1 15.2 3.6 4.9 6.4 9.7
3 X1-1/2 88.9 48.3 203 5.5 7.6 11.1 16.2 3.7 5.1 7.1 10.2
3 X2 88.9 60.3 203 5.5 7.6 11.1 15.2 3.9 515 8.7 11.1
3 X2-1/2 88.9 73.0 203 5.5 7.6 11.1 15.2 5.2 7.0 9.5 14.0
3-1/2 X1/8 101.6 10.3 203 5.7 8.1 = = 1.7 2.4 = =
3-1/2 X1/4 101.6 13.7 203 5.7 8.1 — — 2.2 3.0 — —
3-1/2 X3/8 101.6 17.1 203 5.7 8.1 = = 2.3 3.2 = =
3-1/2 X1/2 101.6 21.3 203 5.7 8.1 — — 2.8 3.7 4.8 7.5
3-1/3 X3/4 101.6 26.7 203 5.7 8.1 = = 2.9 3.9 5.6 7.8
3-1/2 X1 101.6 33.4 203 5.7 8.1 — — 3.4 4.5 6.4 9.1
3-1/2 X1-1/4 101.6 42.2 203 5.7 8.1 = = 3.6 4.9 6.4 9.7
3-1/2 X1-1/2 101.6 48.3 203 5.7 8.1 — — 3.7 5.1 7.1 10.2
3-1/2 X2 101.6 60.3 203 5.7 8.1 = = 3.9 5.5 8.7 11.1
3-1/2 X2-1/2 101.6 73.0 203 5.7 8.1 — — 5.2 7.0 9.5 14.0
3-1/2 X3 101.6 88.9 203 5.7 8.1 = = 5.5 7.6 11.1 15.2
4 X1/4 114.3 13.7 229 6.0 8.6 13.5 17.1 2.2 3.0 — —
4 X3/8 114.3 17.1 229 6.0 8.6 13.5 17.1 2.3 3.2 = =
4 X1/2 114.3 21.3 229 6.0 8.6 13.5 17.1 2.8 3.7 4.8 7.5
4 X3/4 114.3 26.7 229 6.0 8.6 13.5 17.1 2.9 3.9 5.6 7.8
4 X1 114.3 33.4 229 6.0 8.6 13.5 17.1 3.4 4.5 6.4 9.1
4 X1-1/4 114.3 42.2 229 6.0 8.6 13.5 17.1 3.6 4.9 6.4 9.7
4 X1-1/2 114.3 48.3 229 6.0 8.6 13.5 17.1 3.7 5.1 7.1 10.2
4 X2 114.3 60.3 229 6.0 8.6 1815 17.1 3.9 5.5 8.7 11.1
4 X2-1/2 114.3 73.0 229 6.0 8.6 13.5 17.1 5.2 7.0 9.5 14.0
4 X3 114.3 88.9 229 6.0 8.6 13.5 17.1 515 7.6 11.1 15.2
4 X3-1/2 114.3 101.6 229 6.0 8.6 13.5 17.1 5.7 8.1 — —
(1)  Wall Thickness (T1, T2) in accordance with ASME B36.10M.
PBE: PLAIN BOTH ENDS BBE: BEVEL BOTH ENDS TBE: THREAD BOTH ENDS
PSE: PLAIN SMALL END BSE: BEVEL SMALL END TSE: THREAD SMALL END
PLE: PLAIN LARGE END BLE: BEVEL LARGE END TLE: THREAD LARGE END
DIMENSIONAL TOLERANCES OF SWAGED NIPPLES
MSS SP-95-2014 Unit : mm
Nominal Pipe Size Overall Outside Diameter at End Fitting Wall Thickness
(Inch) Length Square Cut Ends Other End Connections (see Note 1)
+0.4
. + +
1/8~3/8 +1.5 _0.8 #+0.8
+0.4 +1.5
1/2~1-1/2 +1.5
—0.38 —0.38 Not less than 87.5%
2212 +3.0 408 +1.5 of Nominal Wall Thickness
—08
3~4 +3.0 +0.8 +1.5

Note 1 : Prior to threading or grooving.
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BULL PLUG

MSS SP-95-2014

B1 H B1

Y 7

‘_
T
W

Dimensions are in millimeters.

T
(Min)
Nom. Pipe Size D B B1 H
Sch 80/XS Sch160
Sch 40/STD (3M) (6M) XXS
1/8 10.3 51 9.5 1.73 2.41 - - 14
1/4 13.7 51 11.0 2.24 3.02 - - 14
3/8 17.1 57 12.5 2.31 3.20 - - 14
172 21.3 64 14.5 2.77 3.73 4.78 7.47 14
3/4 26.7 70 16.0 2.87 3.91 5.56 7.82 18
1 33.4 76 19.0 3.38 4.55 6.35 9.09 18
1-1/4 42.2 83 20.5 3.56 4.85 6.35 9.70 18
1-1/2 48.3 89 20.5 3.68 5.08 7.14 10.15 18
2 60.3 102 22.0 3.91 5.54 8.74 11.07 20
2-1/2 73.0 127 27.0 5.16 7.01 9.53 14.02 20
3 88.9 152 28.5 5.49 7.62 11.13 15.24 20
4 114.3 178 32.0 6.02 8.56 13.49 17.12 20

(1) Thread in accordance with ASME B1.20.1.
(2) Wall Thickness (T Min.) in accordance with ASME B36.10M.
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THREADED END 90 BRANCH OUTLET

MSS SP-97-2012

A A
50° 40°
A 35° 35°
MAIN PIPE MAIN PIPE
REDUCING WAY STRAIGHT WAY
Dimensions are in millimeters. Dimensions are in millimeters.
Reducing way Straight way
OutLet OutLet
Pipe (in) 4 ¢ F Pipe (in) A C F
3000Lb 3000Lb
1/8 19.0 13.7 17.3 1/4 19.0 11.5 22.0
1/4 19.0 13.7 22.0 3/8 20.6 4.5 25.9
. 16. .
3/8 20.6 17.1 25.9 e 254 6.5 Ellss
3/4 26.9 21.5 37.1
1/2 25.4 21.3 31.4
1 33.3 27.2 45.5
3/4 26.9 26.7 37.1 1-1/4 33.3 36.0 57.0
1 33.3 33.4 45.5 1-1/2 35.0 42.0 64.0
1-1/4 33.3 42.2 57.0 2 38.1 53.0 76.0
1-1/2 35.0 48.3 64.0 2-1/2 46.0 65.0 92.0
2 38.1 60.3 76.0 3 50.8 80.0 109.2
4 57.2 104.0 140.0
2-1/2 46.0 73.0 92.0
(1) Thread in accordance with ASME B1.20.1.
3 50.8 88.9 109.2
4 57.2 114.3 140.0
6000Lb
172 31.8 16.6 33.9
3/4 36.6 21.2 41.2
DIMENSIONAL TOLERANCE
! 39.6 270 49.9 MSS SP-97-2012 Unit : mm
1-1/4 41.1 35.8 58.6
Item 1/8"~3/4" 1"~4"
1-1/2 42.3 41.2 66.7
itti + +
2 59 3 51.6 83.2 Face of fitting to crotch (A) +0.8 *1.6

(1) Thread in accordance with ASME B1.20.1.

(2) 3000LB outlet size 4 and less fit a number of run pipe sizes and
the fitting are marked accordingly.
See page 42 for conventional run pipe size combination.
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. SOCKET WELDING END 90° BRANCH OUTLET

MSS SP-97-2012
. F .
1
) ) /
- — —|—— A
E| 509 E| 40° 4 ——
- 35° { S — 35°
i \7_\
MAIN PIPE MAIN PIPE
REDUCING WAY STRAIGHT WAY
Dimensions are in millimeters. Dimensions are in millimeters.
Reducing way Straight way
P(Znu;L(?r:) c - F (A;n) (Mix) P?:etL(?r:) c P F (A/IJin) (Mix)
3000Lb 3000Lb
1/8 13.7 10.8 22.0 9.5 11.0 1/4 11.5 14.2 22.0 9.5 11.0
1/4 13.7 14.2 22.0 9.5 11.0 3/8 14.5 17.6 25.9 9.5 13.0
3/8 19.1 17.6 25.9 9.5 13.0 172 16.5 21.8 31.4 9.5 16.0
172 21.3 21.8 31.4 9.5 16.0 3/4 21.5 27.2 37.1 12.5 16.0
3/4 26.7 27.2 37.1 12.5 16.0 1 27.2 33.9 45.5 12.5 23.0
1 33.4 33.9 45.5 12.5 23.0 1-1/4 36.0 42.7 57.0 12.5 23.0
1-1/4 42.2 42.7 57.0 12.5 23.0 1-172 42.0 48.8 64.0 12.5 24.0
1-1/2 48.3 48.8 64.0 12.5 24.0 2 53.0 61.2 76.0 16.0 24.0
2 60.3 61.2 76.0 16.0 24.0 2-1/2 65.0 73.9 92.0 16.0 26.0
2-1/2 73.2 73.9 92.0 16.0 26.0 3 80.0 89.8 109.2 16.0 31.0
8 88.9 89.8 109.2 16.0 31.0 4 104.0 115.2 140.0 19.0 31.0
4 114.3 115.2 140.0 19.0 31.0 (1) Socket in accordance with ASME B16.11 .
6000Lb
1/2 16.6 21.8 38.0 9.5 24.0
3/4 21.2 27.2 44.0 12.5 26.0
1 27.0 33.9 57.0 12.5 29.0
1-1/4 35.8 42.7 64.0 12.5 31.0
1-1/2 41.2 48.8 76.0 12.5 32.0
2 51.6 61.2 92.0 16.0 37.0

(1) Socket in accordance with ASME B16.11.

(2) 3000LB Outlet size 4 and less fit a number of run pipe sizes and
the fitting are marked accordingly.

See page 42 for conventional run pipe size combination.
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BUTT WELDING END 90° BRANCH OUTLET

MSS SP-97-2012
F F
T 1.6+0.8 T 1.6+0.8
37.5° 37.5°
A
—— T ——F A o
507 - —— —
< 40 -
- N = 35° Ak 35°
S A ~
— \
C C
MAIN PIPE MAIN PIPE
REDUCING WAY STRAIGHT WAY
STANDARD
Dimensions are in millimeters. Dimensions are in millimeters.
Reducing way Straight way
OutLet OutLet
Pipe (in) A c F U Pipe (in) = ¢ - H
1/8 15.7 13.7 70.3 1.73 1/4 15.7 11.5 13.7 2.24
14 15.7 13.7 13.7 2.24 3/8 19.1 14.5 17.1 2.31
3/8 19.1 17.1 17.1 2.31 1/2 19.1 16.5 21.3 277
1/2 19.1 21.3 21.3 2.77 3/4 224 215 26.7 2.87
3/4 22.4 26.7 26.7 2.87 1 26.9 27.2 33.4 3.38
1 26.9 33.4 33.4 3.38 1-1/4 31.8 36.0 42.2 3.56
1-1/4 31.8 42.2 42.2 3.56 1-1/2 33.3 42.0 48.3 3.68
1-1/2 8.3 48.3 48.3 3.68 2 38.1 53.0 60.3 3.91
2 38.1 60.3 60.3 3.91 2-1/2 41.1 65.0 73.0 5.16
2-1/2 41.1 73.0 73.0 5.16 3 44.4 80.0 88.9 5.49
3 44.4 66.9 86.9 5.49 4 50.8 104.0 114.3 6.02
3-1/2 47.8 101.6 101.6 5.74 (1) Weld Bevel in accordance with ASME B16.25.
4 50.8 114.3 114.3 6.02
5 57.2 141.3 141.3 6.55
6 60.4 168.3 168.3 7.11
8 69.8 219.3 219.3 8.11
10 77.7 273.1 273.1 9.27
12 85.9 323.9 323.9 953 DIMENSIONAL TOLERANCE
14 88.9 355.6 355.6 9.53 MSS SP-97-2012 Unit : mm
16 93.7 406.4 406.4 9.53
Item 1/8"~3/4"| 1"~4" 5"~12" | 14"~24"
18 96.8 457.2 457.2 9.53
20 101.6 508.0 508.0 9.53 Face of fitting +0.8 416 432 448
24 115.8 609.6 609.6 9.53 to crotch (A)

(1) Weld Bevel in accordance with ASME B16.25.
(2) Outlet size 4 and less fit a number of run pipe sizes and the
fittings are marked accordingly.
See page 42 for conventional run pipe size combination.
(3) Outlet sizes 5 and up order to specific size combination.
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. BUTT WELDING END 90° BRANCH OUTLET

MSS SP-97-2012
F F
T 1.6£0. T 1.6+0.8
el 16208 e H
37.5° 37.5°
—A——T——f A — e —
507 — |
< Q 409 -
~ ‘ 35° °
> h S 35
— x
C C
MAIN PIPE MAIN PIPE
REDUCING WAY STRAIGHT WAY
EXTRA STRONG
Dimensions are in millimeters. Dimensions are in millimeters.
Reducing way Straight way
OutLet OutLet
Pipe (in) A © 5 U Pipe (in) A c F T
1/8 15.7 13.7 10.3 2.41 1/4 15.7 11.5 13.7 3.02
174 15.7 13.7 13.7 3.02 3/8 19.1 14.5 17.1 3.20
3/8 19.1 17.1 17.1 3.20 1/2 19.1 16.5 21.3 3.73
1/2 19.1 21.3 21.3 3.73 3/4 22.4 21.5 26.7 3.91
3/4 22.4 26.7 26.7 3.91 1 26.9 27.2 33.4 4.55
1 26.9 33.4 33.4 4.55 1-1/4 31.8 36.0 42.2 4.85
1-1/4 31.8 42.2 42.2 4.85 1-1/2 33.3 42.0 48.3 5.08
1-1/2 33.3 48.3 48.3 5.08 2 38.1 53.0 60.3 5.54
2 38.1 60.3 60.3 5.54 2-1/2 41.1 65.0 73.0 7.01
2-1/2 41.1 73.0 73.0 7.01 3 44.4 80.0 88.9 7.62
3 44.4 88.9 88.9 7.62 4 50.8 104.0 114.3 8.56
3-1/2 47.8 101.6 101.6 8.56 (1) Weld Bevel in Accordance with ASME B16.25.
4 50.8 114.3 114.3 8.56
5 57.2 141.3 141.3 9.53
6 77.7 168.3 168.3 10.97
8 98.6 219.3 219.3 12.70
10 93.7 273.1 273.1 12.70
12 103.1 323.9 323.9 12.70 DIMENSIONAL TOLERANCE
14 100.1 355.6 355.6 12.70 MSS SP-97-2012 Unit : mm
16 106.2 406.4 406.4 12.70
Item 1/8"~3/4"| 1"~4" 5"~12" | 14"~24"
18 111.2 457.2 457.2 12.70
20 119.1 508.0 508.0 12.70 Face of fitting| . g 416 432 448
24 139.7 609.6 609.6 12.70 to crotch (A)

(1) Weld Bevel in accordance with ASME B16.25.
(2) Outlet size 4 and less fit a number of run pipe sizes and the
fittings are marked accordingly.
See page 42 for conventional run pipe size combination.
(3) Outlet sizes 5 and up order to specific size combination.
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. BUTT WELDING END 90° BRANCH OUTLET

MSS SP-97-2012
F |
T 1.6+0.8
~ H
T T ' 37.5°
A _—— — — _—— e
—_— _—— —_— 7 = — = Z
50 ~ ~__|__ -~ “ 350
C MAIN PIPE
SCHEDULE 160 & DOUBLE EXTRA STRONG
Dimensions are in millimeters.
Reducing way
] T
Outh'at Pipe A c E

(in) S160 XXS
1/2 28.4 13.8 21.3 4.78 7.47
3/4 31.8 18.9 26.7 5.56 7.82
1 38.1 24.3 33.4 6.35 9.09
1-1/4 44.4 32.5 42.2 6.35 9.70
1-1/2 50.8 38.1 48.3 7.14 10.15
2 55.4 49.2 60.3 8.74 11.07
2-1/2 62.0 59.0 73.0 9.53 14.02
3 73.2 73.7 88.9 11.13 15.24
4 84.1 97.2 114.3 13.49 17.12
D) 93.7 122.2 141.3 15.88 19.05
6 104.6 146.4 168.3 18.26 21.95

(1) Weld bevel in accordance with ASME B16.25.
(2) Outlet size by order to specific size combination.

CONVENTIONAL RUN PIPE SIZE COMBINATIONS
3000Lb THREAD/SOCKET-WELD END _STD/XS BUTT WELDING END

OUTLET SIZE
1/4" 3/8" 1/2" 3/4" 1 1-1/4" 1-1/2" Z 2-1/2" & 4"

NECEZ 7L 3/4" 1" 1-1/4" 1-1/2" 2 2-1/2" 3" 3-1/2" 5"

S| 136" |3mm~1-14"] 1" 1-1/4" 1-1/2" 2 2-1/2" 3" 3-1/2" 4qr 6"
o2 1-1/2"~36"|  1-1/4" 1-1/2" 2" 2-1/2" 3" 3-1/2" 4" 5" 8"
T3 1-1/2~3" | 2"~3" 2-1/2" 3" 3-1/2" qr 5" 6" 10"
§ & 3-1/2"~36"| 3-1/2~6" |  3"~4" | 3-1/2"~5"| 4"~5" 5"6" 6" 8" 12"~14"
s 8"~36" 5"~10" 68" | 6-~10" | 8"~10" 8" 10" 16"~18"
" 12~36" | 10"~36" | 12"~36" | 12"~18" | 10"~14" | 12"~16" | 20"~24"
X 20"~36" | 16"~36" | 18"~36" | 26"~36"
2 3/8"~36" | 1/2~36" | 3/4"~36" | 1"~36" |1-1/4"~1-1/2"| 1-1/2" z 2" & oY o4 5"

x § "~36" 273" | 2-1/27~4" | 3"~3-172" | 3-1/2"~4" 4" 6"

= 3-1/2"~36"| 5"~36" | 4"~6" 5"~g8" 5" 8"

g 8"~36" | 10"~36" 6" 10"

& g~12" | 12"~16"

14"~36" | 18"~36"

Each charted outlet size is designed to fit a number of run pipe sizes.
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SOCKET WELDING 45°BRANCH OUTLET

MSS SP-97-2012

Dimensions are in millimeters.

45° Branch Outlet
Outlet Pipe A (3) 3) J
DN | IN Min | Max B b (Min)
3000Lb
8 1/4 38.1 42.9 14.2 9.3 9.5
10 3/8 38.1 42.9 17.6 12.6 9.5
15 1/2 38.1 44.5 21.8 15.8 9.5
20 3/4 46.0 50.8 27.2 21.0 12.5
25 1 54.0 63.5 33.9 26.7 12.5
32 1-1/4 61.1 76.2 42.7 35.1 12.5
40 1-1/2 63.5 76.2 48.8 40.9 12.5
50 2 76.2 84.1 61.2 52.5 16.0
6000Lb

8 1/4 38.9 47.6 14.2 6.4 9.5
10 3/8 38.9 47.6 17.6 9.2 9.5
15 1/2 46.0 55.6 21.8 11.8 9.5
20 3/4 54.0 63.5 27.2 15.6 12.5
25 1 61.1 73.0 33.9 20.7 12.5
32 1-1/4 65.1 77.8 42.7 29.5 12.5
40 1-1/2 78.6 85.7 48.8 34.0 12.5
50 2 78.6 104.8 61.2 42.9 16.0

(1) Socket weld in accordance with ASME B16.11.
(2) Dimensions may vary in according to the customer and manufacturer requirements.
(3) Tolerance see page 21.
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THREADED END 45°BRANCH OUTLET

MSS SP-97-2012

35°
Dimensions are in millimeters.
45° Branch Outlet
Outlet Pipe A

Min Max Min Max

DN IN

3000Lb 6000Lb

8 1/4 38.1 42.9 38.9 47.6
10 3/8 38.1 42.9 38.9 47.6
15 1/2 38.1 44.5 46.0 55.6
20 3/4 46.0 50.8 54.0 63.5
25 1 54.0 63.5 61.1 73.0
32 1-1/4 61.1 76.2 65.1 77.8
40 1-1/2 63.5 76.2 78.6 85.7
50 2 76.2 84.1 78.6 104.8

(1) Thread in accordance with ASME B1.20.1.
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BUTT WELDING END 45° BRANCH OUTLET

MSS SP-97-2012

STANDARD WEIGHT & EXTRA STRONG

Dimensions are in millimeters.

45° Branch Outlet
Outlet Pipe A T
F

DN IN Min Max Sch 40/STD Sch 80/XS

8 1/4 38.1 42.9 2.24 3.02 13.7
10 3/8 38.1 42.9 2.31 3.20 17.1
il 12 38.1 42.9 2.77 3.73 21.3
20 3/4 44.5 50.8 2.87 3.91 26.7
25 1 54.0 65.1 3.38 4.556 33.4
32 1-1/4 54.0 65.1 3.56 4.85 42.2
40 1-1/2 63.5 69.9 3.68 5.08 48.3
50 2 73.0 88.9 3.91 5.54 60.3

(1) Weld bevel in accordance with ASME B16.25.
(2) Dimensions may vary in according to the customer and manufacturer requirements.
(3) Wall thickness (T) in accordance with ASME B36.10M , ASME B36.19M , see page 56.
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NIPPLE

ASTM A733-2016
1 L |
— |
‘ WITTTTTIT
[ \ A
L Jl
Plain End Long Nipple
IEE L . . L .
~ I AR A
’ N (AT
/ \ M
|
Bevel End Close Nipple Short Nipple
Dimensions in Inch. Plain End Weight (Kg)per meter
) ) L Weight
Nom. Pipe Size
Close Nipple Short Nipple Long Nipple | Sch40/STD | Sch80/XS Sch 160 XXS
1/8 3/4 1-1/2 2~12 0.37 0.47 - -
1/4 7/8 1-1/2 2~12 0.63 0.80 - -
3/8 1 1-1/2 2~12 0.84 1.10 - -
172 1-1/8 1-1/2 2~12 1.27 1.62 1.95 2.55
3/4 1-3/8 1-1/2 2~12 1.69 2.20 2.90 3.64
1 1-1/2 2 2-1/2~12 2.50 3.24 4.24 5.45
1-1/4 1-5/8 2 2-1/2~12 3.39 4.47 5.61 7.77
1-1/2 1-3/4 2 2-1/2~12 4.05 5.41 7.25 9.56
2 2 2-1/2 3~12 5.44 7.48 11.11 13.44
2-1/2 2-1/2 3 3-1/2~12 8.63 11.41 14.92 20.39
3 2-5/8 3 3-1/2~12 11.29 15.27 21.35 27.68
3-1/2 2-3/4 4 4-1/2~12 13.57 18.64 = =
4 2-7/8 4 4-1/2~12 16.07 22.32 33.54 41.03
5 3 4-1/2 5~12 21.77 30.97 49.12 57.43
6 3-1/8 4-1/2 5~12 28.26 42.56 67.56 79.22
(1) Threadin accordance with ASME B1.20.1.
(2) Weld bevelin accordance with ASME B16.25.
(3) Weight:in accordance with ASME B36.10M Table 1.
Shape of Threaded
Re(PS)
G(PF g
R i .
s o 1\ £
T
R 250 | 018
® N 55°
8 - & - & <
Q_E 16 g 16 i
H=0.866025P H=0.960237P H=0.960491P
h=0.8P h=0.640327P h=0.640327P
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SPECIAL PRODUCT

SOCKET-WELDING 45° LATERAL TEE

A
E \
[ 1]
/
AN
B N X\
(_L_Z/// [ ] ] ][] //\_LLL
J A E J
Dimensions are in millimeters.
Socket Welding
. (1) 1 1
Nom.Pipe c G J
DN ; B () (1) A E , ,
Size (Avg) (Min) b (Min) (Min)
3000Lb
15 1/2 21.8 4.67 4.09 15.8 35 9 3.75 9.5
20 3/4 27.2 4.90 4.27 21.0 41 9 3.95 12.5
25 1 33.9 5.69 4.98 26.7 51 12 4.55 12.5
32 1-1/4 42.7 6.07 5.28 35.1 59 17 4.85 12.5
40 1-1/2 48.8 6.35 5.54 40.9 68 21 5.10 12.5
50 2 61.2 6.93 6.04 52.5 95 24 5.55 16.0
65 2-1/2 73.9 8.76 7.67 62.7 118 38 7.05 16.0
6000Lb

15 1/2 21.8 5.97 5.18 11.8 41 9 4.78 9.5
20 3/4 27.2 6.96 6.04 15.6 51 12 5.56 12.5
25 1 33.9 7.92 6.93 20.7 59 17 6.35 12.5
32 1-1/4 42.7 7.92 6.93 29.5 68 21 6.35 12.5
40 1-1/2 48.8 8.92 7.80 34.0 95 24 7.14 12.5
50 2 61.2 10.92 9.50 42.9 106 31 8.74 16.0

(1) Dimensions referto ANSI B16.11 for class 3M, socket welding fittings.
(2) Dimensions may vary in according to the customer and manufacturer requirements.
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SPECIAL PRODUCT

THREADED 45° LATERAL TEF

| A e |
I 1
Dimensions are in millimeters.
Threaded
B Nom.Pipe Size Length of Thread (Min) / = @ {1) H )
B 1202 (Min)
2000Lb
15 1/2 10.9 13.6 46 20 3.18 &8
20 3/4 12.7 13.9 55 23 3.18 38
25 1 14.7 17.3 65 26 3.68 46
32 1-1/4 17.0 18.0 73 31 3.89 56
40 1-1/2 17.8 18.4 82 35 4.01 62
50 2 19.0 19.2 113 42 4.27 75
65 2-1/2 23.6 28.9 136 56 5.61 92
3000Lb
15 172 10.9 13.6 55 23 4.09 38
20 3/4 12.7 13.9 65 26 4.32 46
25 1 14.7 17.3 73 31 4.98 56
32 1-1/4 17.0 18.0 82 35 5.28 62
40 1-1/2 17.8 18.4 113 42 5.56 75
50 2 19.0 19.2 136 56 7.14 84

(1) Dimensions referto ANSIB16.11, forged threaded fittings.
(2) Dimension B is minimum length of perfect thread.
The length of useful thread (B plus threads with fully formed roots and flat crests) shall not be less than L2
(effective length of external thread) required by American National Standard for pipe threads (ANSI/ASME B1.20.1).
(3) Dimensions of BSP and PT are available if required.
(4) Dimensions may vary in according to the customer and manufacturer requirements.
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SOCKET WELDING END 90° ELBOW OUTLET

SPECIAL PRODUCT

o

Dimensions are in millimeters.

90° ELBOW OUTLET
Outlet Pipe A c E D J
DN | IN
3000Lb
8 1/4 40.5 35.2 22.0 14.35 10.0
10 3/8 40.5 35.2 25.9 17.80 10.0
15 1/2 40.5 35.2 31.4 21.95 11.1
20 3/4 47.6 43.6 37.1 27.30 12.7
25 1 55.6 54.0 45.5 34.05 13.5
32 1-1/4 60.3 67.5 57.0 42.80 15.1
40 1-1/2 66.7 76.2 64.0 48.90 15.9
50 2 81.0 104.8 76.0 61.35 17.5
65 2-1/2 82.6 106.4 92.0 74.15 23.8
80 3 96.8 125.4 109.2 90.10 28.6
100 4 114.3 163.5 140.0 115.75 29.4
6000Lb

8 1/4 40.5 35.2 26.0 14.35 10.0
10 3/8 40.5 35.2 33.0 17.80 10.0
15 1/2 47.6 35.2 38.0 21.95 10.0
20 3/4 55.6 43.6 44.0 27.30 14.3
25 1 60.3 54.0 57.0 34.05 15.9
32 1-1/4 66.7 67.5 64.0 42.80 20.6
40 1-1/2 85.7 76.2 76.0 48.90 20.6

(1) Socket weld in accordance with ASME B16.11.
(2) Dimensions may vary in according to the customer and manufacturer requirements.

49




SPECIAL PRODUCT

THREADED END 90° ELBOW OUTLET

®
Dimensions are in millimeters.
90° ELBOW OUTLET
Outlet Pipe 2 c E
DN | IN
3000Lb

8 1/4 40.5 35.2 22.0
10 3/8 40.5 35.2 25.9
15 1/2 40.5 35.2 31.4
20 3/4 47.6 43.6 37.1
25 1 55.6 54.0 45.5
32 1-1/4 60.3 67.5 57.0
40 1-1/2 66.7 76.2 64.0
50 2 81.0 104.8 76.0
65 2-1/2 82.6 106.4 92.0
80 3 96.8 125.4 109.2
100 4 114.3 163.5 140.0

6000Lb

8 1/4 40.5 35.2 26.0
10 3/8 40.5 35.2 33.0
15 1/2 47.6 35.2 38.0
20 3/4 55.6 43.6 44.0
25 1 60.3 54.0 57.0
32 1-1/4 66.7 67.5 64.0
40 1-1/2 85.7 76.2 76.0

(1) Thread in accordance with ASME B1.20.1.
(2) Dimensions may vary in according to the customer and manufacturer requirements.
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SPECIAL PRODUCT

BUTT WELDING END 90° ELBOW OUTLET

®
35°
A
T
| A
— \ } |
~ - \ )
\ 375
|
Dimensions are in millimeters.
90° ELBOW OUTLET
Outlet Pipe
A (0; F T
DN IN
Sch 80
8 1/4 40.5 35.2 13.7 3.0
10 3/8 40.5 35.2 17.1 3.2
15 1/2 40.5 35.2 21.3 3.7
20 3/4 47.6 43.6 26.7 3.9
25 1 55.6 54.0 33.4 4.5
32 1-1/4 60.3 67.5 42.2 4.9
40 1-1/2 66.7 76.2 48.3 5.1
50 2 81.0 104.8 60.3 5.5
65 2-1/2 82.6 106.4 73.0 7.0
80 g 96.8 125.4 88.9 7.6
100 4 114.3 163.5 114.3 8.6
Sch 160

8 1/4 40.5 356.2 13.7 3.7
10 3/8 40.5 35.2 17.1 4.0
15 1/2 47.6 35.2 21.3 4.7
20 3/4 55.6 43.6 26.7 5.5
25 1 60.3 54.0 33.4 6.4
32 1-1/4 66.7 67.5 42.2 6.4
40 1-1/2 85.7 76.2 48.3 7.1

(1) Weld bevel in accordance with ASME B16.25.
(2) Dimensions may vary in according to the customer and manufacturer requirements.
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SPECIAL PRODUCT

NIPPLE BRANCH OUTLET

®
Threaded End
F /'/ N /'/ .
-~ \ - \
g === | \\ =1 \‘g %/
g/ :;: —_— \\-_g_____.
1 ¢ Bevel End
l 7N
i L=88.9 / \
! \a —
| N o
o : y NIV
50 S ! - Plain End
L@Q A -

B 35
[ % - - / \‘\
B B MAIN PIPE \ :

C
Dimensions are in millimeters.
Outlet
Pipe(in) ¢ =

3000Lb
1/2 23.8 21.3
3/4 30.2 26.7
1 36.5 33.4
1-1/4 44.5 42.2
1-1/2 50.8 48.3
2 65.1 60.3

6000Lb
1/2 13.8 21.3
3/4 18.9 26.7
1 24.3 33.4
1-1/4 32.5 42.2
1-1/2 38.1 48.3
2 49.2 60.3

(1) The end of the fitting can be :
* Plain.
* Weld bevel in accordance with ASME B16.25.
* Thread in accordance with ASME B1.20.1.
(2) Range :
Thread : Class 3000/ 6000 Lb.
Plain and weld : Sch40/ STD / Sch80 /XS /Sch160/XXS.
(3) Dimensions may vary in according to the customer and manufacturer requirements.
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SPECIAL PRODUCT

THREADED ADAPIER

®

Dimensions are in millimeters.

DN Nom Pipe Size 5 . Threaded Size
(A) (B)
3000Lb

8 1/4 19 33 1/8
10 3/8 22 35 1/4
15 1/2 28 42 3/8
20 3/4 35 47 1/2
25 1 44 55 3/4
32 1-1/4 57 63 1
40 1-1/2 64 66 1-1/4
50 2 76 76 1-1/2
65 2-1/2 92 90 2
80 3 108 110 2-1/2
100 4 140 120 3

(1) Thread in accordance with ANSI/ASME B 1.20.1.
(2) Dimensions may vary in according to the customer and manufacturer requirements.
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SPECIAL PRODUCT

UNION (M/F)

®

H-Thrd's

Minimum 4 Full Thrd's
Engagement Class 2A/2B Fit
ANSI B1.1

Dimensions are in millimeters.

. . Al
Nom Pipe Size (Min) B L
3000Lb
1/4 19.0 13.7 55.4
3/8 22.9 17.1 60.0
1/2 27.7 21.3 68.0
3/4 33.5 26.7 75.9
1 41.4 33.4 86.0
1-1/4 50.5 42.2 95.1
1-1/2 57.2 48.3 100.5
2 70.1 60.3 112.1

(1) Dimensions refer to MSS SP-83 TABLE 5.
(2) Thread in accordance with ANSI/ASME B 1.20.1.
(3) Dimensions may vary in according to the customer and manufacturer requirements.
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SPECIAL PRODUCT

UNION (M/F)

®

H-Thrd's

Minimum 4 Full Thrd's
Engagement Class 2A/2B Fit
ANSI B1.1

K
Dimensions are in miflimeters.
o A7 K
Nom Pipe Size (Min) B1 B D (Min) L
3000Lb
1/4 21.8 13.7 ,1’2 ?Z) 180..4081 9.7 55.4
3/8 25.9 17.1 ;? gg ;3 ;g 9.7 60.0
172 31.2 21.3 o0z 105 9.7 68.0
3/4 37.1 26.7 g; gg 5(1) ?g 12.7 75.9
1 45.5 33.4 g; ;‘Z gg;; 12.7 86.0
1-1/4 54.9 42.2 jg gg 32 g; 12.7 95.1
1-1/2 61.5 48.3 :g;g :Z) fg 12.7 100.5
2 75.2 60.3 2333 2‘352 16.7 112.1

(1) Dimensions refer to MSS SP-83 TABLE 5.
(2) Thread/Socket weld in accordance with ANSI/ASME B 16.11 and ANSI/ASME B 1.20.1.
(3) Dimensions may vary in according to the customer and manufacturer requirements.
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PACKING LIST

Carton Size : 28 x 20 x 18 cm (L x W x H)

Unit : PC
SIZE 90 ° Elbow 45 °Elbow Tee
NPs |ZMNPT|  3M 6M 6M |2M NPT| 3M 6M 6M |2M NPT| 3M 6M 6M IM
SMSW | NPT SW NPT | BM SW | NPT SW NPT | SMSW | NPT SW NPT SW
1/4" 150 100 100 80 150 100 100 80 100 80 80 50 50
3/8" 100 80 80 50 100 80 80 50 80 50 50 35 35
1/2" 80 50 50 25 80 50 50 25 50 35 35 20 15
3/4" 50 25 25 20 50 30 30 20 35 20 20 12 15
1" 30 20 20 12 30 20 20 12 20 15 15 10 10
1-1/4" 20 15 15 5) 20 15 15 ) 15 10 10 ) 6
1-1/2" 15 6 6 4 15 8 8 4 10 5 5 4 4
2" 8 5 5 2 10 6 6 2 6 4 4 2 2
2-1/2" 4 2 2 1 5 2 2 2 3 2 2 1 -
3" 2 2 1 1 2 2 1 1 2 1 1 1 -
4" 1 1 1 1 1 1 1 1 1 1 1 1 -
SIZE Cross Full Coupling Half Coupling
NPs | 2M NPT 3M 6M 6M 3M 3M 6M 6M 3M 3M 6M 6M
3MSW | NPT Sw NPT Sw NPT Sw NPT Sw NPT Sw NPT
1/4" 40 40 80 40 350 250 250 200 400 800 300 150
3/8" 40 40 40 30 250 200 200 100 250 500 150 80
1/2" 40 30 30 20 120 100 100 60 120 250 80 80
3/4" 30 20 20 12 80 70 70 &5 80 150 50 50
1" 20 12 12 6 50 35 35 20 50 80 30 35
1-1/4" 10 6 6 4 30 20 20 15 30 35 25 25
1-1/2" 6 4 4 2 25 15 15 10 25 30 15 20
2" 4 4 2 1 15 10 10 5 15 20 10 6
2-1/2" 2 1 - - 10 5 5 3 10 12 5 4
& 1 1 - - 6 3 3 2 6 6 9 2
4" - - - - 4 2 2 1 4 4 - 1
SIZE Cap Boss Street Elbow Insert
NPS 3M 6M 6M 3M 3M 6M 6M 3M 6M 3M 6M
SW/NPT Sw NPT Sw NPT Sw NPT NPT NPT Sw SwW
1/4" 300 200 250 250 200 200 150 150 80 300 250
3/8" 250 150 130 200 150 150 100 80 50 300 200
1/2" 130 80 80 90 80 80 60 50 25 150 120
3/4" 80 50 50 70 40 40 35 30 20 100 80
1" 50 30 30 35 30 30 20 20 12 80 60
1-1/4" 30 25 25 30 20 20 15 15 5) 60 50
1-1/2" 25 15 15 25 15 15 10 8 4 40 40
2" 15 8 10 15 10 10 5 ) 2 25 20
2-1/2" 10 5 4 10 5 - - 4 - 12 10
& 4 3 9 6 8 - - 2 - 10 8
4" 3 2 2 4 2 - - 1 - 4 2
SIZE OutlLet Union Hex Plug |Round Plug Sg;ll;‘:x;e Bushing | Hex Nipple Z‘;;apg:
NPS 3M 6M 3M 6M S$40/S80
SWNPT | swivet | swivet | swaver | NPT NPT NPT NPT NPT | s160mxs
1/4" 200 100 70 - 800 250 800 600 500 200
3/8" 150 100 70 50 600 200 500 500 400 150
1/2" 150 100 50 30 250 150 300 400 200 100
3/4" 100 50 30 20 150 100 200 200 100 70
1" 50 30 20 14 100 80 150 100 65 50
1-1/4" 35 25 14 10 35 50 80 60 &9 30
1-1/2" 25 15 10 6 25 30 50 50 25 20
2" 15 10 6 2 20 15 30 25 15 8
2-1/2" 10 5 2 - 8 10 15 15 5 4
3" 6 2 2 - 6 5 10 10 3 3
4" 3 1 1 - 3 3 3 5 2 1
PLYWOOD CASE SIZE : 109x94x86cm /60 CARTON
PLYWOOD CASE SIZE : 93x90x86cm /48 CARTON
PLYWOOD CASE SIZE : 93x90x68cm /36 CARTON
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WEIGHT LIST

®
Unit : KG
SIZE 90 " Elbow 45 “Elbow Tee
NPS 2M 3M 3M 6M 6M 2M 3M 3M 6M 6M 2M 3M 3M 6M 6M
NPT | SW | NPT | SW | NPT | NPT | SW | NPT | SW | NPT | NPT | SW | NPT | SW | NPT
1/8" 0.10 | 0.170 | 0.09 | 0.10 | 0.177 | 0.09 | 0.10 | 0.10 | 0.09 | 0.11 | 0.13 | 0.13 | 0.13 | 0.14 | 0.20
1/4" 0.09 | 008 | 0.15 | 0.15 | 0.33 | 0.08 | 0.08 | 0.12 | 0.14 | 0.27 | 0.11 | 0.11 | 0.22 | 0.20 | 0.41
3/8" 0.13 | 0.12 | 0.29 | 0.29 | 0.45 | 0.10 | 0.11 | 0.24 | 0.26 | 0.39 | 0.17 | 0.15 | 0.38 | 0.43 | 0.63
1/2" 0.25 | 0.25 | 0.42 | 0.44 | 0.80 | 0.20 | 0.20 | 0.37 | 0.36 | 0.63 | 0.31 | 0.32 | 0.56 | 0.56 | 0.98
3/4" 0.35 | 032 | 0.64 | 0.73 | 1.31 | 0.27 | 0.29 | 0.56 | 0.57 | 1.07 | 043 | 0.46 | 0.92 | 0.94 | 1.65
1" 0.52 | 0.53 | 1.14 | 1.17 | 1.61 | 0.45 | 043 | 0.94 | 1.01 | 1.27 | 0.69 | 0.65 | 1.49 | 1.49 | 2.17
1-1/4" | 0.90 | 0.84 | 142 | 148 | 293 | 0.68 | 0.69 | 1.03 | 1.11 | 224 | 1.07 | 1.04 | 1.76 | 1.93 | 3.74
1-1/2" | 1.06 | 1.07 | 263 | 2.79 | 3.79 | 0.82 | 0.79 | 205 | 222 | 254 | 1.39 | 1.35 | 3.27 | 3.37 | 4.71
2" 1.70 | 1.50 | 2.92 | 3.28 | 7.31 141 | 1.35 | 223 | 252 | 482 | 216 | 2.04 | 3.53 | 3.95 | 8.87
2-1/2" | 3.61 | 3.20 | 599 | 811 | 11.18| 2.60 | 2.53 | 4.19 - 816 | 4.11 | 3.98 | 6.99 | 10.05 | 13.11
S 4.81 | 538 | 888 | 18.10 | 17.73| 4.23 | 510 | 6.15 | 14.54 | 14.16 | 6.12 | 5.90 | 10.19 | 22.00 | 21.70
4" 10.21 | 10.95 | 14.85 | 16.77 | 15.76 | 8.96 | 9.41 | 11.67 - - 13.27 | 12.53 | 19.13 - 18.00
SIZE Cross Full Coupling Half Coupling
NPS 2M 3M 3M 6M 3M 3M 6M 6M 3M 3M 6M 6M
NPT SwW NPT SW SwW NPT SwW NPT SwW NPT N NPT
1/8" 0.17 0.16 0.29 0.17 0.05 0.04 0.05 0.08 0.04 0.02 0.06 0.07
1/4" 0.14 0.13 0.26 0.26 0.05 0.05 0.07 0.10 0.05 0.03 0.09 0.05
3/8" 0.21 0.20 0.44 0.45 0.07 0.07 0.11 0.20 0.07 0.03 0.12 0.09
1/2" 0.40 0.35 0.76 0.67 0.13 0.14 0.20 0.32 0.15 0.06 0.19 0.16
3/4" 0.54 0.47 1.06 1.07 0.19 0.23 0.27 0.45 0.21 0.11 0.31 0.24
1" 0.83 0.73 1.79 1.82 0.33 0.45 0.44 0.87 0.34 0.23 0.51 0.45
1-1/4" 1.24 1.12 2.13 2.26 0.41 0.73 0.66 1.09 0.48 0.37 0.65 0.55
1-1/2" 1.75 1.58 3.93 3.96 0.59 1.18 1.11 1.94 0.56 0.54 0.91 0.96
2" 2.65 2.25 4.27 4.42 0.86 1.40 1.62 2.87 1.09 0.70 1.92 1.39
2-1/2" 5.26 4.37 8.47 = 1.40 2.29 - 4.20 1.63 1.13 - 2.10
5" 7.58 7.24 12.61 - 1.78 3.38 - 6.10 2.18 1.68 - 3.05
4" 16.00 14.58 20.25 = 2.85 5.65 - 10.04 3.71 3.11 - 5.02
SIZE Reducing Coupling Cap Union Street Elbow | Hex Nipples| Square
NPS 3M | 3M | 6M | 6M 3M 3M 6M 6M 3M 3M 6M 6M 3M 3M Head
SW | NPT | SW [NPT | SW | NPT | SW | NPT | SW | NPT | SW | NPT NPT NPT Plug
1/8" | 0.04 | 0.05 - 0.08] 0.03 | 0.03 | 0.05 | 0.06 | 0.28 | 0.28 - - 0.12 0.01 0.01
1/4" | 0.05 | 0.05 - | 006 0.04| 0.04 | 0.08 | 0.06 | 0.25 | 0.25 = = 0.11 0.03 0.02
3/8" | 0.07 | 0.08 - 0.18 ] 0.06 | 0.05 | 0.10 | 0.09 | 0.25 | 0.26 | 0.38 | 0.35 0.24 0.04 0.03
1/2" | 0.16 | 0.15 |0.24 | 0.35| 0.13 | 0.11 | 0.16 | 0.25 | 0.33 | 0.34 | 0.60 | 0.55 0.34 0.08 0.05
3/4" | 0.25 | 0.18 |0.29 ]| 0.53]| 0.16 | 0.18 | 0.23 | 0.40 | 0.49 | 0.48 | 0.91 | 0.92 0.55 0.12 0.08
1" 0.43 | 0.62 |0.58| 1.01| 0.25 | 0.33 | 0.44 | 0.71 | 0.74 | 0.77 | 1.57 | 1.28 1.02 0.24 0.16
1-1/4" | 0.67 | 0.97 |1.37 | 1.05| 0.45 | 0.62 | 0.64 | 0.90 | 1.10 | 1.14 | 1.79 | 1.82 1.24 0.39 0.27
1-1/2" | 0.85 | 1.49 |1.07 | 2.30 | 0.59 | 0.72 | 0.94 | 1.44 | 1.61 | 1.39 | 3.37 | 2.85 2.01 0.38 0.38
2" 1.66 | 2.20 |1.83 386 | 0.96 | 1.09 | 1.65 | 225 | 2.16 | 243 | 524 | 4.70 2.91 1.00 0.63
2-1/2" | 2.60 | 3.22 - | 420 1.62 | 1.92 3.68 | 3.97 | 3.63 | 7.84 - = 1.29 1.08
g 3.14 | 4.82 - 6.10 | 2.68 | 2.91 3.60 5.12 | 5.94 | 527 - - - 1.87 1.53
4" 550 | 8.97 - [10.04| 3.82 | 4.84 - 8.60 | 12.79 | 12.00 - - - 3.37 3.36
SIZE | Hex Head | Round Head Bushing Reducing inserts
NPS Plug Plug SIZE 3M | 6M SIZE 3M | 6M SIZE 3M | 6M | SIZE | 3M | 6M
1/8" 0.01 0.02 - 3/8X1/410.05(0.06 | 1-174x1/2  10.29]0.34 2x1/2 10.7910.87|4x2-1/213.23| -
1/4" 0.03 0.06 0.01 1/2X3/8| 0.07 | 0.09 | 1-1/4x3/8 [0.32]0.36| 2-1/2x2 1.03]1.43|4x2 3.72| -
3/8" 0.05 0.08 0.01 1/2X1/410.07 [ 0.08 | 1-1/4X1/4  10.34]0.37| 2-1/2x1-1/211.16 | 1.26 |4X1-1/214.20| -
1/2" 0.07 0.12 0.03 3/4X1/210.12]0.15 | 1-1/2X1-1/4|0.37 |0.53| 2-1/2X1-1/4|1.45| 1.38 | 4X1-1/4| 4.39| -
3/4" 0.14 0.22 0.05 3/4x3/8|0.08]0.12 | 1-1/2x1 0.2910.52| 2-1/2x1 1.5211.56
1" 0.25 0.34 0.09 3/4X1/410.10]0.13 | 1-1/2x3/4  |0.36|0.48| 2-1/2x3/4 |1.63|1.65
1-1/4" 0.43 0.55 0.25 1X3/410.1710.27 | 1-1/2x172 |0.41]0.52 3x2-1/211.38|2.41
1-1/2" 0.57 0.71 0.34 1X1/2(0.1310.22 | 1-1/2X3/8 |0.45]0.55 3X2 1.3911.76
2" 1.03 1.47 0.45 1x3/8(0.1610.21 2X1-1/2(0.5910.87 3X1-1/2|11.41]2.08
2-1/2" 1.62 2.34 0.60 1X1/410.190.22 2X1-1/410.5110.61 3X1-1/4(2.12 | 2.21
3" 2.60 3.26 1.16 |1-174x1 [0.30]|0.40 2X1 0.7210.75 3X1 2.3112.39
4" 5.20 6.24 3.20 |1-1/4x3/410.25|0.30 2x3/4 10.7310.83 4X3 2.29
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