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Awaji Materia Co.,LTD. has been established in 1944 and become one 
of the Japan’s most mechanized manufacturers of carbon steel and 
stainless steel piping fittings under AWAJI brand. 
In 1987, Awaji Materia (Thailand) Co.,Ltd. has been established and has 
contributed greatly to prevailing a good reputation of AWAJI Brand in 
the world markets with a monthly capacity approx.2,000metric tons.
Awaji Materia offers top quality fittings to its customers with its 
competitive edge.

LONG SHORT

STRAIGHT REDUCING

CONCENTRIC ECCENTRIC

MAIN PRODUCTS

BUTT-WELDING FITTINGS
●CARBON  STEEL
● ALLOY  STEEL
● STAINLESS  STEEL

ELBOWS

TEES

REDUCERS

CAPS

CONTENTS

MAIN PRODUCTS
CERTIFICATE & APPROVAL
AWAJI BRAND BUTT-WELDING FITTINGS
DESIGN PROOF TEST
MANUFACTURING
MANUFACTURING PROCESS
CARBON STEEL FITTING
STAINLESS STEEL FITTING
DIMENSIONS OF LONG RADIUS ELBOWS
DIMENSIONS OF SHORT RADIUS ELBOWS
DIMENSIONS OF LONG RADIUS RETURNS
DIMENSIONS OF SHORT RADIUS RETURNS
DIMENSIONS OF STRAIGHT TEES
DIMENSIONS OF REDUCING TEES
DIMENSIONS OF REDUCERS
DIMENSIONS OF CAPS
WALL THICKNESS  ASME 
TOLERANCES
WELDING END PREPARATION
CARBON STEEL  WEIGHT LIST
STAINLESS STEEL  WEIGHT LIST

1
2
3
4
5

6-9
6-7
8-9
10
11
12
13
14
15
16
17

18-19
20
21

22-25
26-29

INTRODUCTION



Butt-welding Fittings 0302 Butt-welding Fittings

CERTIFICATE & APPROVAL

Awaji has been approved by many international oil and gas companies such as Shell, 
ExxonMobil, Syncrude, Caltex, Brown & Root and others.

AWAJI MATERIA (THAILAND) CO.,LTD.

● ISO 9001:2008 CERTIFICATE by BV
●PED 97/23/EC. Annex I. paragraph 4.3. and
    AD2000-Markblstt W0 (Carbon Steel) by LLOYD'S REGISTER
●PED 97/23/EC. Annex I. paragraph 4.3. (Stainless Steel) 
    by LLOYD'S REGISTER

AWAJI BRAND BUTT-WELDING FITTINGS

1. Feature of AWAJI Brand Butt-welding Fittings
Butt-welding piping Fittings of Awaji Materia are manufactured with Carbon steel and Stainless steel 
pipe materials supplied by Japanese manufacturers and other first class pipe manufactures in 
accordance with the standards and specifications .

2. Applicable Standard of Butt-welding fittings 
(1) ASME Standards

ASME B 16.9      Factory-Made Wrought Buttwelding Fittings

(2) ASTM Standards
A234    Piping Fittings of  Wrought Carbon Steel and Alloy Steel for Moderate and  High Temperature 

Service
A420    Piping Fittings of  Wrought Carbon Steel and Alloy Steel for Low-Temperature Service
A403    Wrought Austenitic Stainless Steel Piping Fittings
A960    Standard Specification for Common Requirements for Wrought Steel Piping Fittings

(3) NACE Standards
NACE MR0175 / ISO 15156  Petroleum and natural gas industries―Materials for use in 

H2S-containing environments in oil and gas production
MR0103  Materials Resistant to Sulfide Stress Cracking in Corrosive Petroleum Refining 

Environments

3 . Material Specification for Products

4. Inspection
Appearance inspection is done by visual observation. 
Dimensional inspection is done according to  ASME B 16.9. 
Inspection Certificate : according to EN 10204 type, 3.1: 2004

5. Marking
Marking on products by MSS SP-25

(1) Manufacturer’s name or Trade mark
(2) Material Type
(3) Size
(4) Description
(5) Manufacturing Number

6. Coating
Carbon steel fittings are painted with clear or black coating material for WPB and brown one for WPL6. 

7. Packing
Fittings are packaged in wooden cases (crate) or carton boxes. 

AWAJI MATERIA CO., LTD.

● ISO 9001:2008 JIS Q 9001:2008  
   CERTIFICATE by LLOYD'S REGISTER

Material ASTM（Pipe）
A106 Grade B
A333 Grade 6
A312 TP304/304L
A312 TP316/316L

ASTM（Fittings）
A234 WPB
A420 WPL6
A403 WP304/304L
A403 WP316/316L

Austenitic Stainless steel

Carbon steel



DESIGN PROOF TEST 
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MANUFACTURING

TEES COLD FORMING

CARBON STEEL ELBOWS FORMING

TEES END FACING (NC MACHINE) SHOT BLASTING



熱処理

熱処理

熱処理

機械加工

機械加工

機械加工

機械加工

MANUFACTURING PROCESS
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Forming

Bulge Forming

Forming

Forming

CARBON STEEL FITTING

ELBOWS

TEES

REDUCERS

Steel Plate

Pipe Material

Cutting

Cutting

Sizing

Heat Treatment

Heat Treatment

Heat Treatment

Heat Treatment

Beveling

Beveling

Beveling

Beveling

CAPS



STAINLESS STEEL FITTING

Steel Plate

Pipe Material

Cutting

Cutting

Forming

Bulge Forming

Forming

Forming

Heat Treatment Pickling

Pickling

Pickling

Pickling

Heat Treatment

Heat Treatment

Heat Treatment

Beveling

Beveling

Beveling

Beveling

MANUFACTURING PROCESS
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ELBOWS

TEES

REDUCERS

CAPS



DIMENSIONS OF LONG RADIUS ELBOWS
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DIMENSIONS OF SHORT RADIUS ELBOWS

1/2

3/4

1

1-1/4

1-1/2

2

2-1/2

3

3-1/2

4

5

6

8

10

12

14

16

18

20

22

24

21.3 

26.7 

33.4 

42.2 

48.3 

60.3 

73.0 

88.9 

101.6 

114.3 

141.3 

168.3 

219.1 

273.0 

323.8 

355.6 

406.4 

457 

508 

558 

610 

38.1 

38.1 

38.1 

47.8 

57.2 

76.2 

95.2 

114.3 

133.4 

152.4 

190.5 

228.6 

304.8 

381.0 

457.2 

533.4 

609.6 

685.8 

762.0 

838.2 

914.4 

15.7 

19.1 

22.4 

25.4 

28.4 

35.1 

44.4 

50.8 

57.2 

63.5 

79.2 

95.2 

127.0 

158.8 

190.5 

222.2 

254.0 

285.8 

317.5 

342.9 

381.0 

Nominal Pipe
Size

(NPS)

Outside Diameter 
at Bevel 

D 

Center-to-End
45 Deg Elbows 

B
90 Deg Elbows  

A

Unit :mm
ASME B 16.9

1

1-1/4

1-1/2

2

2-1/2

3

3-1/2

4

5

6

8

10

12

14

16

18

20

22

24

33.4  

42.2  

48.3  

60.3  

73.0  

88.9  

101.6  

114.3  

141.3  

168.3  

219.1  

273.0  

323.8  

355.6  

406.4  

457  

508  

558  

610  

25.4  

31.8  

38.1  

50.8  

63.5  

76.2  

88.9  

101.6  

127.0  

152.4  

203.2  

254.0  

304.8  

355.6  

406.4  

457.2  

508.0  

558.8  

609.6  

Nominal Pipe
Size

(NPS)

Outside Diameter 
at Bevel 

D 

Center-to-End
90 Deg Elbows  

A

Unit :mm
ASME B 16.9

D

A

A

D

B

B

D

A

A



DIMENSIONS OF LONG RADIUS RETURNS
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DIMENSIONS OF SHORT RADIUS RETURNS

1/2

3/4

1

1-1/4

1-1/2

2

2-1/2

3

3-1/2

4

5

6

8

10

12

21.3  

26.7  

33.4  

42.2  

48.3  

60.3  

73.0  

88.9  

101.6  

114.3  

141.3  

168.3  

219.1  

273.0  

323.8  

76.2  

76.2  

76.2  

95.2  

114.3  

152.4  

109.5  

228.6  

266.7  

304.8  

381.0  

457.2  

609.6  

762.0  

914.4  

47.8  

50.8  

55.6  

69.8  

82.6  

106.4  

131.8  

158.8  

184.2  

209.6  

261.9  

312.7  

414.3  

517.7  

619.3  

Nominal Pipe
Size

(NPS)

Outside Diameter 
at Bevel 

D 
Back-to-Face 

K
Center-to-Center 

O 

＊Dimension A is equal to one half of dimension O.

Unit :mm
ASME B 16.9

D A

O

K

1

1-1/4

1-1/2

2

2-1/2

3

3-1/2

4

5

6

8

10

12

33.4  

42.2  

48.3  

60.3  

73.0  

88.9  

101.6  

114.3  

141.3  

168.3  

219.1  

273.0  

323.8  

50.8  

63.5  

76.2  

101.6  

127.0  

152.4  

177.8  

203.2  

254.0  

304.8  

406.4  

508.0  

609.6  

41.1  

52.3  

62.0  

81.0  

100.1  

120.7  

139.7  

158.8  

196.9  

236.5  

312.7  

390.7  

466.9  

Nominal Pipe
Size

(NPS)

Outside Diameter 
at Bevel 

D 
Back-to-Face 

K
Center-to-Center 

O 

Unit :mm
ASME B 16.9

D A

O

K

＊Dimension A is equal to one half of dimension O.



DIMENSIONS OF STRAIGHT TEES
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DIMENSIONS OF REDUCING TEES

M

1/2

3/4

1

1-1/4

1-1/2

2

2-1/2

3

3-1/2

4

5

6

8

10

12

14

16

18

20

22

24

21.3 

26.7 

33.4 

42.2 

48.3 

60.3 

73.0 

88.9 

101.6 

114.3 

141.3 

168.3 

219.1 

273.0 

323.8 

355.6 

406.4 

457 

508 

558 

610 

25.4 

28.4 

38.1 

47.8 

57.2 

63.5 

76.2 

85.9 

95.2 

104.6 

124.0 

142.7 

177.8 

215.9 

254.0 

279.4 

304.8 

342.9 

381.0 

419.1 

431.8 

25.4 

28.4 

38.1 

47.8 

57.2 

63.5 

76.2 

85.9 

95.2 

104.6 

124.0 

142.7 

177.8 

215.9 

254.0 

279.4 

304.8 

342.9 

381.0 

419.1 

431.8 

Nominal Pipe
Size

(NPS)

Outside Diameter 
at Bevel 

D

Center-to-End
Outlet 

M
Run 

C

Unit :mm
ASME B 16.9

3/4
1

 
1-1/4

 
 

1-1/2
 
 

2

2-1/2

3

4

5

6

26.7 
33.4 

 
42.2 

 
 

48.3 
 
 

60.3 
 
 
 

73.0 
 
 

88.9 
 
 
 

114.3 
 
 
 

141.3 
 
 
 

168.3 

21.3 
26.7 
21.3 
33.4 
26.7 
21.3 
42.2 
33.4 
26.7 
48.3 
42.2 
33.4 
26.7 
60.3 
48.3 
42.2 
73.0 
60.3 
48.3 
42.2 
88.9 
73.0 
60.3 
48.3 

114.3 
88.9 
73.0 
60.3 

141.3 
114.3 
88.9 

28.4 
38.1 

 
47.8 

 
 

57.2 
 
 

63.5 
 
 
 

76.2 
 
 

85.9 
 
 
 

104.6 
 
 
 

124.0 
 
 
 

142.7

28.4 
38.1 
38.1 
47.8 
47.8 
47.8 
57.2 
57.2 
57.2 
60.5 
57.2 
50.8 
44.4 
69.8 
66.5 
63.5 
82.6 
76.2 
73.2 
69.8 
98.6 
95.2 
88.9 
85.9 

117.3 
111.3 
108.0 
104.6 
136.7 
130.0 
124.0 

×
×

×

×

×

×

×

×

×

×

1/2
3/4
1/2
1

3/4
1/2

1-1/4
1

3/4
1-1/2
1-1/4

1
3/4
2

1-1/2
1-1/4
2-1/2

2
1-1/2
1-1/4

3
2-1/2

2
1-1/2

4
3

2-1/2
2
5
4
3

Nominal Pipe
Size

(NPS)

Outside Diameter Center-to-End
Unit :mm

ASME B 16.9

D

D

C C

M

R
un D

Outlet
D

C C

Run
D

Outlet
D

Run
C

Outlet
M

8
 
 

10
 
 

12
 
 

14
  
 

16
 
 

18
 
 

20
 
 

22
 
 

24

219.1 
 
 

273.0 
 
 

323.8 
 
 

355.6 
 
 

406.4 
 
 

457
 
 
508
 
 
558
 
 
610

168.3 
141.3 
114.3 
218.9 
168.3 
141.3 
273.0 
219.1 
168.3 
323.8 
273.0 
219.1 
355.6 
323.8 
273.0 
406.4 
355.6 
323.8 
457 
406.4 
355.6 
508 
457 
406 
558 
508 
457 

177.8 
 
 

215.9 
 
 

254.0 
 
 

279.4 
 
 

304.8 
 
 

342.9 
 
 

381.0 
 
 

419.1 
 
 

431.8 

168.1 
162.1 
155.4 
203.2 
193.5 
190.5 
241.3 
228.6 
218.9 
269.7 
257.0 
247.6 
304.8 
295.1 
282.4 
330.2 
330.2 
320.5 
368.3 
355.6 
355.6 
406.4 
393.7 
381.0 
431.8 
431.8 
419.1 

×

×

×

×

×

×

×

×

×

6
5
4
8
6
5

10
8
6

12
10

8
14
12
10
16
14
12
18
16
14
20
18
16
22
20
18

Nominal Pipe
Size

(NPS)

Outside Diameter Center-to-End
Run

D
Outlet

D
Run

C
Outlet

M



DIMENSIONS OF REDUCERS
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DIMENSIONS OF CAPS

1/2
3/4
1

1-1/4
1-1/2

2
2-1/2

3
3-1/2

4
5
6
8
10
12
14
16
18
20
22
24

21.3 
26.7 
33.4 
42.2 
48.3 
60.3 
73.0 
88.9 

101.6 
114.3 
141.3 
168.3 
219.1 
273.0 
323.8 
355.6 
406.4 
457 
508 
558 
610 

Nominal Pipe
Size

(NPS)

Outside Diameter 
at Bevel 

D 
25.4 
25.4 
38.1 
38.1 
38.1 
38.1 
38.1 
50.8 
63.5 
63.5 
76.2 
88.9 

101.6 
127.0 
152.4 
165.1 
177.8 
203.2 
228.6 
254.0 
266.7 

Length(1)  
 

E
4.57 
3.81 
4.57 
4.83 
5.08 
5.59 
7.11 
7.62 
8.13 
8.64 
9.65 

10.92 
12.70 
12.70 
12.70 
12.70 
12.70 
12.70 
12.70 
12.70 
12.70 

Limiting Wall 
Thickness For 

Length E
25.4 
25.4 
38.1 
38.1 
38.1 
44.4 
50.8 
63.5 
76.2 
76.2 
88.9 

101.6 
127.0 
152.4 
177.8 
190.5 
203.2 
228.6 
254.0 
254.0 
304.8 

Length(2)  
 

E1

Unit :mm
ASME B 16.9

Unit :mm
ASME B 16.9

Large End
D

Small End
D

Large End
D

HH

Small End
D

E
 o

r E
1

D

3/4
1
 

1-1/4
 
 

1-1/2
 
 

2

2-1/2

 
3

 
4

 
 

5

6

×
×

×

×

×

×

×

×

×

×

1/2
3/4
1/2
1

3/4
1/2

1-1/4
1

3/4
1-1/2
1-1/4

1
3/4
2

1-1/2
1-1/4

1
2-1/2

2
1-1/2
1-1/4

1
3

2-1/2
2

1-1/2
1-1/4

1
4
3

2-1/2
2
5
4
3

2-1/2
2

26.7 
33.4 

 
42.2 

 
 

48.3 
 
 

60.3 
 
 
 

73.0 
 
 
 

88.9 
 
 
 
 

114.3 
 
 
 
 
 

141.3 
 
 
 

168.3

21.3
26.7
21.3
33.4
26.7
21.3
42.2
33.4
26.7
48.3
42.2
33.4
26.7
60.3
48.3
42.2
33.4
73.0
60.3
48.3
42.2
26.7
88.9
73.0
60.3
48.3
42.2
33.5

114.3
88.9
73.0
60.3

141.3
114.3
88.9
73.0
60.3

38.1 
50.8 

 
50.8 

 
 

63.5 
 
 

76.2 
 
 
 

88.9 
 
 
 

88.9 
 
 
 
 

101.6 
 
 
 
 
 

127.0 
 
 
 

139.7

Nominal Pipe
Size

(NPS)

Outside Diameter End-to-End
Large End

D
Small End

D H
8
 
 
 

10
 
 
 

12
 
 

14
  
 

16
 
 

18
 
 

20
 
 

22
 
 

24

×

×

×

×

×

×

×

×

×

6
5
4
3
8
6
5
4
10
8
6
12
10
8
14
12
10
16
14
12
18
16
14
20
18
16
22
20
18

219.1 
 
 
 

273.0 
 
 
 

323.8 
 
 

355.6 
 
 

406.4 
 
 

457 
 
 
508 
 
 
558 
 
 
610

168.3
141.3
114.3
88.9

219.1
168.3
141.3
114.3
273.0
219.1
168.3
323.8
273.0
219.1
355.6
323.8
273.0
406.4
355.6
323.8
457
406.4
355.6
508
457
406.4
558
508
457

152.4 
 
 
 

177.8 
 
 
 

203.2 
 
 

330.2 
 
 

355.6 
 
 

381.0 
 
 

508.0 
 
 

508.0 
 
 

508.0

Nominal Pipe
Size

(NPS)

Outside Diameter End-to-End
Large End

D
Small End

D H

NOTES:
    (1) Length E applies for thickness not exceeding that given in column "Limiting Wall Thickness for Length E".
    (2) Length E1 applies for thickness greater than that given in column  "Limiting Wall Thickness" for NPS24 and 

smaller.



WALL THICKNESS  ASME 
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－

－

－

－

－

－

－

－

－

－

－

－

6.35

6.35

6.35

7.92

7.92

7.92

9.53

9.53

9.53

12.70

12.70

12.70

12.70

12.70

12.70

－

－

－

－

－

－

2.41

2.41

2.90

2.97

3.18

3.18

4.78

4.78

4.78

4.78

－

－

7.04

7.80

8.38

9.53

9.53

11.13

12.70

12.70

14.27

－

15.88

15.88

15.88

15.88

15.88

－

－

－

－

－

－

2.77

2.87

3.38

3.56

3.68

3.91

5.16

5.49

5.74

6.02

6.55

7.11

8.18

9.27

10.31

11.13

12.70

14.27

15.09

－

17.48

－

－

－

17.48

17.48

19.05

－

－

－

－

－

－

－

－

－

－

－

－

－

－

－

－

－

－

10.31

12.70

14.27

15.09

16.66

19.05

20.62

22.23

24.61

－

－

－

－

－

－

－

－

－

－

－

－

3.73

3.91

4.55

4.85

5.08

5.54

7.01

7.62

8.08

8.56

9.53

10.97

12.70

15.09

17.48

19.05

21.44

23.83

26.19

28.58

30.96

－

－

－

－

－

－

－

－

－

－

－

－

－

－

－

－

－

－

－

－

－

－

－

－

15.09

18.26

21.44

23.83

26.19

29.36

32.54

34.93

38.89

－

－

－

－

－

－

－

－

－

－

－

－

－

－

－

－

－

－

－

－

－

11.13

12.70

14.27

18.26

21.44

25.40

27.79

30.96

34.93

38.10

41.28

46.02

－

－

－

－

－

－

－

－

－

－

－

－

－

－

－

－

－

－

－

－

－

－

－

－

20.62

25.40

28.58

31.75

36.53

39.67

44.45

47.63

52.37

－

－

－

－

－

－

－

－

－

－

－

－

4.78

5.56

6.35

6.35

7.14

8.74

9.53

11.13

－

13.49

15.88

18.26

23.01

28.58

33.32

35.71

40.49

45.24

50.01

53.98

59.54

－

－

－

－

－

－

－

－

－

－

－

－

1.65

1.65

1.65

2.11

2.11

2.11

2.11

2.77

2.77

2.77

3.40

3.96

3.96

4.19

4.19

4.78

4.78

5.54

4.78

4.78

5.54

－

－

6.35

－

－

－

－

－

－

－

－

－

2.11

2.11

2.77

2.77

2.77

2.77

3.05

3.05

3.05

3.05

3.40

3.40

3.76

4.19

4.57

4.78

4.78

4.78

5.54

5.54

6.35

－

－

7.92

－

－

－

－

－

－

－

－

－

2.77

2.87

3.38

3.56

3.68

3.91

5.16

5.49

5.74

6.02

6.55

7.11

8.18

9.27

9.53

－

－

－

－

－

－

－

－

－

－

－

－

－

－

－

－

－

－

3.73

3.91

4.55

4.85

5.08

5.54

7.01

7.62

8.08

8.56

9.53

10.97

12.70

12.70

12.70

－

－

－

－

－

－

－

－

－

－

－

－

－

－

－

－

－

－

Carbon Steel & Alloy Steel
ASME  B36.10M

Stainless Steel
ASME  B36.19M

Nominal Wall Thickness

Sch20
2.11

2.11

2.77

2.77

2.77

2.77

3.05

3.05

3.05

3.05

3.40

3.40

3.76

4.19

4.57

6.35

6.35

6.35

6.35

6.35

6.35

7.92

7.92

7.92

7.92

7.92

7.92

－

－

－

－

－

－

Sch10 Sch30 Sch40 Sch60 Sch80 Sch120Sch100 Sch140 Sch160 Sch5S Sch10S Sch40S Sch80S
15

20

25

32

40

50

65

80

90

100

125

150

200

250

300

350

400

450

500

550

600

650

700

750

800

850

900

950

1000

1050

1100

1150

1200

1／2
3／4
1

1 1／4
1 1／2

2

2 1／2
3

3 1／2
4

5

6

8

10

12

14

16

18

20

22

24

26

28

30

32

34

36

38

40

42

44

46

48

0.840 

1.050 

1.315 

1.660 

1.900 

2.375 

2.875 

3.500 

4.000 

4.500 

5.563 

6.625 

8.625 

10.750 

12.750 

14.000 

16.000 

18.000 

20.000 

22.000 

24.000 

26.000 

28.000 

30.000 

32.000 

34.000 

36.000 

38.000 

40.000 

42.000 

44.000 

46.000 

48.000 

21.3

26.7

33.4

42.2

48.3

60.3

73.0

88.9

101.6

114.3

141.3

168.3

219.1

273.0

323.8

355.6

406.4

457

508

559

610

660

711

762

813

864

914

965

1016

1067

1118

1168

1219

15

20

25

32

40

50

65

80

90

100

125

150

200

250

300

350

400

450

500

550

600

650

700

750

800

850

900

950

1000

1050

1100

1150

1200

1／2
3／4
1

1 1／4
1 1／2

2

2 1／2
3

3 1／2
4

5

6

8

10

12

14

16

18

20

22

24

26

28

30

32

34

36

38

40

42

44

46

48

0.840 

1.050 

1.315 

1.660 

1.900 

2.375 

2.875 

3.500 

4.000 

4.500 

5.563 

6.625 

8.625 

10.750 

12.750 

14.000 

16.000 

18.000 

20.000 

22.000 

24.000 

26.000 

28.000 

30.000 

32.000 

34.000 

36.000 

38.000 

40.000 

42.000 

44.000 

46.000 

48.000 

21.3

26.7

33.4

42.2

48.3

60.3

73.0

88.9

101.6

114.3

141.3

168.3

219.1

273.0

323.8

355.6

406.4

457

508

559

610

660

711

762

813

864

914

965

1016

1067

1118

1168

1219

DN（inch） （mm） NPS

Nominal
Pipe Size

Nominal
Pipe Size

Outside
Diameter

Outside
Diameter

DN （inch） （mm）NPS

2.77

2.87

3.38

3.56

3.68

3.91

5.16

5.49

5.74

6.02

6.55

7.11

8.18

9.27

9.53

9.53

9.53

9.53

9.53

9.53

9.53

9.53

9.53

9.53

9.53

9.53

9.53

9.53

9.53

9.53

9.53

9.53

9.53

3.73

3.91

4.55

4.85

5.08

5.54

7.01

7.62

8.08

8.56

9.53

10.97

12.70

12.70

12.70

12.70

12.70

12.70

12.70

12.70

12.70

12.70

12.70

12.70

12.70

12.70

12.70

12.70

12.70

12.70

12.70

12.70

12.70

7.47

7.82

9.09

9.70

10.15

11.07

14.02

15.24

－

17.12

19.05

21.95

22.23

25.40

25.40

－

－

－

－

－

－

－

－

－

－

－

－

－

－

－

－

－

－

STD XS XXS

Unit :mm



TOLERANCES 
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WELDING END PREPARATION

（a）Plain bevel

Returns

TeesElbows Elbows, Tees

（b）Compound bevel

All Fittings
Outside 

Diameter
Inside 

Diameter

45 Deg Elbows
90 Deg Elbows

Tees
 Reducers

Wall
Thickness

Caps Returns

Unit :mm

Unit :mm

ASME B 16.9

1/2 to 2-1/2

3 to 4

5 to 8

10 to 18

20 to 24

±0.76

±1.52

±3.05

±4.83

＋1.52
－0.76

±1.52 ±1.52

±2.29

±6.35

±6.35

±9.65

±0.76

±1.52

±3.05

±6.35

＋2.29
－1.52

Not less than
87.5% of 
nominal 

thickness＋4.06
－3.05
＋6.35
－4.83

(NPS) D T A,B,C,M,H E O K U

Nominal
Pipe Size

Angularity Tolerances

Off Angle

1/2 to 4

5 to 8

10 to 12

14 to 16

18 to 24

0.76 

1.52 

2.29 

2.29 

3.05 

1.52 

3.05 

4.83 

6.35 

9.65 

Q
Off Plane

P

Nominal
Pipe Size

(NPS)

Unit :mm
ASME B 16.9, B16.25

Max. 30°

Max. 30°

37.5°±2.5°

1.6±0.8 1.6±0.8

19

10°±1°

37.5°±2.5°

1
3（Max.）

t≦22.4

t＞22.4

1
3（Max.）

R

Nominal Pipe Wall Thickness (t)

Less than X＊

X＊ to 22.4mm (0.88in.) incl.

More than 22.4mm(0.88in.)

X＊ = 5mm for carbon steel,ferritic alloy steel or wrought iron; 
3mm for austenitic alloy steel

Cut square or slightly chamfer, at manufacturer's option.

Plain bevel as in sketch (a) above

Compound bevel as in sketch (b) above

End Preparation

Q

Q

Q Q

Q

K

O

U
U

P
Q

Q

Q

Q

Q



CARBON STEEL
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CARBON STEELWEIGHT LIST WEIGHT LIST

Unit :kg90°Long Radius Elbows Unit :kgStraight Tees

Unit :kgCaps

Unit :kgLong Radius Returns Unit :kgShort Radius Returns

Unit :kg45°Long Radius Elbows

Unit :kg90°Short Radius Elbows

1/2
3/4
1

1-1/4
1-1/2

2
2-1/2

3
3-1/2

4
5
6
8
10
12
14
16
18
20
22
24

0.078 
0.104 
0.150 
0.254 
0.364 
0.651 
1.290 
2.030 
2.820 
3.850 
6.510 
10.10 
20.40 
36.10 
53.00 
68.10 
89.20 
113.0 
140.0 
170.0 
202.0 

STD XS XXS S40 S80 S120
Carbon Steel & Alloy Steel

Carbon Steel & Alloy Steel

Carbon Steel & Alloy Steel

S160 S10 S20 S30

1/2
3/4
1

1-1/4
1-1/2

2
2-1/2

3
3-1/2

4
5
6
8
10
12
14
16
18
20
22
24

0.038 
0.060 
0.106 
0.163 
0.218 
0.361 
0.728 
1.090 
1.470 
1.940 
3.270 
5.100 
10.20 
18.10 
26.70 
34.20 
44.90 
56.90 
70.50 
85.00 
102.0 

STD XS XXS S40 S80 S120 S160 S10 S20 S30

1
1-1/4
1-1/2

2
2-1/2

3
3-1/2

4
5
6
8
10
12
14
16
18
20
22
24

0.100 
0.169 
0.242 
0.434 
0.861 
1.350 
1.890 
2.570 
4.340 
6.770 
13.60 
24.10 
35.30 
45.40 
59.50 
75.50 
93.40 
113.0 
135.0 

0.129 
0.223 
0.324 
0.597 
1.140 
1.830 
2.600 
3.560 
6.170 
10.20 
20.40 
32.50 
46.60 
60.00 
78.70 
100.0 
124.0 
150.2 
179.0 

0.217 
0.388 
0.572 
1.070 
2.030 
3.310 
4.750 
6.550 
11.50 
19.00 
34.40 
61.80 
89.50 

-
-
-
-
-
-

0.100 
0.169 
0.242 
0.434 
0.861 
1.350 
1.890 
2.570 
4.340 
6.770 
13.60 
24.10 
38.20 
52.80 
78.70 
125.0 
146.0 
186.0 
244.0 

0.129 
0.223 
0.324 
0.597 
1.140 
1.830 
2.600 
3.560 
6.170 
10.20 
20.60 
38.20 
63.10 
88.30 
130.0 
183.0 
248.0 
328.0 
422.0 

-
-
-
-
-
-
-

4.500 
8.030 
13.00 
28.90 
53.00 
89.50 
125.0 
183.0 
261.0 
352.0 
462.0 
613.0 

0.169 
0.280 
0.434 
0.884 
1.490 
2.550 
3.890 
5.350 
9.700 
16.20 
35.50 
68.70 
114.0 
157.0 
233.0 
330.0 
451.0 
590.0 
773.0 

-
-
-
-
-
-
-
-
-
-
-
-
-

45.40 
59.50 
75.50 
93.40 
113.0 
135.0 

-
-
-
-
-
-
-
-
-
-

13.60 
24.10 
35.30 
45.40 
59.50 
75.50 
93.40 
113.0 
135.0 

-
-
-
-
-
-
-
-
-
-

13.60 
24.10 
35.30 
45.40 
59.50 
100.0 
124.0 
150.2 
244.0 

0.097 
0.134 
0.194 
0.335 
0.486 
0.895 
1.710 
2.740 
3.900 
5.340 
9.260 
15.30 
30.90 
48.80 
70.00 
90.00 
118.0 
150.0 
186.0 
225.0 
269.0 

0.048 
0.077 
0.137 
0.215 
0.292 
0.497 
0.961 
1.470 
2.020 
2.690 
4.650 
7.690 
15.60 
24.50 
35.20 
45.30 
59.40 
75.40 
93.40 
112.5 
135.0 

0.152 
0.225 
0.326 
0.583 
0.858 
1.610 
3.050 
4.970 
7.130 
9.820 
17.20 
28.40 
51.70 
92.80 
134.0 

-
-
-
-
-
-

0.076 
0.131 
 0.231 
0.374 
0.515 
0.893 
1.720 
2.670 
3.690 
4.940 
8.630 
14.30 
26.00 
46.40 
67.00 

-
-
-
-
-
-

0.078 
0.104 
0.150 
0.254 
0.364 
0.651 
1.290 
2.030 
2.820 
3.850 
6.510 
10.10 
20.40 
36.10 
57.20 
79.10 
118.0 
168.0 
219.0 
280.0 
366.0 

0.038 
0.060 
0.106 
0.163 
0.218 
0.361 
0.728 
1.090 
1.470 
1.940 
3.270 
5.100 
10.20 
18.10 
28.80 
39.80 
59.40 
84.50 
110.0 
140.0 
184.0 

0.097 
0.134 
0.194 
0.335 
0.486 
0.895 
1.710 
2.740 
3.900 
5.340 
9.260 
15.30 
30.90 
57.30 
94.70 
132.0 
195.0 
274.0 
372.0 
492.0 
634.0 

0.048 
0.077 
0.137 
0.215 
0.292 
0.497 
0.961 
1.470 
2.020 
2.690 
4.650 
7.690 
15.60 
28.80 
47.60 
66.60 
97.90 
138.0 
187.0 
246.0 
319.0 

-
-
-
-
-

1.120 
1.480 
2.910 

-
6.760 
12.00 
19.50
43.20 
79.50 
134.0 
188.0 
274.0 
391.0 
528.0 
693.0 
918.0 

-
-
-
-
-

0.560 
0.740 
1.455 

-
3.380 
6.000 
9.720 
21.70 
39.80 
67.00 
 94.10 
137.0 
196.0 
264.0 
347.0 
459.0 

0.117 
0.176 
0.253 
0.421 
0.651 
1.330 
2.230 
3.830 
5.830 
8.030 
14.70 
24.20 
53.30 
103.0 
171.0 
236.0 
350.0 
495.0 
676.0 
884.0 
1160 

0.058 
0.115 
0.180 
0.270 
0.390 
0.736 
1.260 
2.060 
3.020 
4.040 
7.380 
12.20 
26.80 
51.80 
85.50 
 119.0 
176.0 
249.0 
338.0 
442.0 
580.0 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

68.10 
89.20 
113.0 
140.0 
170.0 
202.0 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

34.20 
44.90 
56.90 
70.50 
85.00 
102.0 

-
-
-
-
-
-
-
-
-
-
-
-

20.40 
36.10 
53.00 
68.10 
89.20 
113.0 
140.0 
170.0 
202.0 

-
-
-
-
-
-
-
-
-
-
-
-

10.20 
18.10 
26.70 
34.20 
44.90 
56.90 
70.50 
83.70 
102.0 

-
-
-
-
-
-
-
-
-
-
-
-

20.40 
36.10 
53.00 
68.10 
89.20 
150.0 
186.0 
225.0 
366.0 

-
-
-
-
-
-
-
-
-
-
-
-

10.20 
18.10 
26.70 
34.20 
44.90 
75.40 
93.40 
112.5 
184.0 

1/2
3/4
1

1-1/4
1-1/2

2
2-1/2

3
3-1/2

4
5
6
8

10
12
14
16
18
20
22
24

0.102 
0.136 
0.300 
0.500 
0.720 
1.070 
2.070 
2.860 
3.630 
4.830 
7.720 
11.20 
20.50 
36.60 
48.60 
66.40 
71.30 
131.0 
173.0 

-
274.0 

STD XS XXS S40 S80 S120
Carbon Steel & Alloy Steel

S160 S10 S20 S30
0.118 
0.180 
0.388 
0.686 
0.990 
1.430 
2.760 
3.530 
5.070 
6.330 
10.00 
16.80 
30.00 
44.10 
69.50 
81.50 
110.0 
145.0 
175.0 

-
300.0 

0.170 
0.250 
0.544 
0.959 
1.620 
2.450 
4.590 
6.450 
8.200 
11.10 
18.10 
27.50 
47.00 
 82.20 
107.0 

-
-
-
-
-
-

0.102 
0.136 
0.300 
0.500 
0.720 
1.070 
2.070 
2.860 
3.630 
4.830 
7.720 
11.20 
20.50 
36.60 
50.20 
71.20 
110.0 
156.0 
204.0 

-
343.0 

0.118 
0.180 
0.388 
0.686 
0.990 
1.430 
2.760 
3.530 
5.070 
6.330 
10.00 
16.80 
30.00 
51.00 
95.80 
129.0 
173.0 
253.0 
353.0 

-
597.0 

-
-
-
-
-
-
-
-
-

8.010 
13.30 
19.70 
39.20 
72.10 
111.0 
202.0 
277.0 
396.0 
535.0 

-
863.0 

0.139 
0.211 
0.424 
0.696 
1.230 
2.070 
3.420 
4.540 
6.550 
9.260 
15.70 
23.90 
47.00 
90.20 
132.0 
201.0 
354.0 
501.0 
684.0 

-
 1090 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

66.40 
71.30 
131.0 
173.0 

-
274.0 

-
-
-
-
-
-
-
-
-
-
-

11.20 
20.50 
36.60 
48.60 
66.40 
71.30 
131.0 
173.0 

-
274.0 

-
-
-
-
-
-
-
-
-
-
-
-

20.50 
36.60 
48.60 
66.40 
71.30 
145.0 
175.0

- 
348.0 

1/2
3/4
1

1-1/4
1-1/2

2
2-1/2

3
3-1/2

4
5
6
8

10
12
14
16
18
20
22
24

0.100 
0.100 
0.109 
0.145 
0.171 
0.234 
0.420 
0.664 
0.958 
1.170 
1.900 
2.830 
5.110 
8.920 
13.00 
15.90 
20.00 
25.50 
31.80 

-
45.10 

STD XS XXS S40 S80 S120
Carbon Steel & Alloy Steel

S160 S10 S20 S30
0.150 
0.150 
0.165
0.197 
0.236 
0.330 
0.565 
0.917 
1.360 
1.680 
2.730 
4.380 
7.910 
12.20 
17.40 
21.20 
26.70 
34.10 
42.50 

-
60.10 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

0.100 
0.100 
0.109 
0.145 
0.171 
0.234 
0.420 
0.664 
0.958 
1.170 
1.900 
2.830 
5.110 
8.920 
14.10 
18.60 
26.70 
41.50 
54.10 

-
89.70 

0.150 
0.150 
0.165
0.197 
0.236 
0.330 
0.565 
0.917 
1.360 
1.680 
2.730 
4.380 
7.910 
16.40 
26.40 
34.90 
49.00 
69.00 
93.80 

-
160.0 

-
-
-
-
-
-
-
-
-

2.680 
4.350 
6.280 
13.20 
23.30 
38.60 
51.10 
70.80 
101.0 
136.0 

-
237.0 

0.220 
0.220 
0.230 
0.260 
0.340 
0.520 
0.770 
1.350 

-
2.520 
4.100 
6.580 
16.70 
33.40 
50.60 
65.60 
92.80 
131.0 
179.0 

-
306.0 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

16.60 
21.20 
31.90 
31.90 

-
45.10 

-
-
-
-
-
-
-
-
-
-
-
-

5.190 
6.330 
9.430 
13.20 
16.60 
21.20 
31.90 

-
45.10 

-
-
-
-
-
-
-
-
-
-
-
-

5.190 
9.150 
13.30 
15.90 
20.00 
25.60 
50.40 

-
82.70 

1/2
3/4
1

1-1/4
1-1/2

2
2-1/2

3
3-1/2

4
5
6
8

10
12
14
16
18
20

0.152 
0.208 
0.300 
0.508 
0.728 
1.300 
2.580 
4.080  
5.680 
7.700 
13.00 
20.20 
40.80 
72.20 
106.0 
136.0 
178.0 
226.0 
280.0 

STD XS XXS S40 S80 S120
Carbon Steel & Alloy Steel

S160 S10 S20 S30
1/2
3/4
1

1-1/4
1-1/2

2
2-1/2

3
3-1/2

4
5
6
8

10
12
14
16
18
20

-
-

0.200 
0.338 
0.484 
0.868 
1.720 
2.700 
3.780 
5.140 
8.680 
13.50 
27.20 
48.20 
70.60 
90.80 
119.0 
151.0 
186.0 

0.194 
0.268 
0.388 
0.670 
0.972 
1.790 
3.420 
5.480 
7.800 
10.70 
18.50 
30.60 
61.80 
97.60 
140.0 
180.0 
236.0 
300.0 
372.0 

-
-

0.258 
0.446 
0.648 
1.190 
2.280 
3.660 
5.200 
7.120 
12.30 
20.40 
41.20 
65.00 
93.20 
120.0 
157.0 
200.0 
248.0 

0.304 
0.450 
0.652 
1.170 
1.720 
3.220 
6.100 
9.940 
14.30 
19.60 
34.40 
56.80 
103.4 
185.6 
268.0 

-
-
-
-

-
-

0.434 
0.676 
1.140 
2.140 
4.060 
6.620 
9.500 
13.10 
23.00 
38.00 
68.80 
136.0 
179.0 

-
-
-
-

0.152 
0.208 
0.300 
0.508 
0.728 
1.300 
2.580 
4.080  
5.680 
7.700 
13.00 
20.20 
40.80 
72.20 
114.0 
158.0 
236.0 
336.0 
438.0 

-
-

0.200 
0.338 
0.484 
0.868 
1.720 
2.700 
3.780 
5.140 
8.680 
13.50 
27.20 
48.20 
76.40 
106.0 
157.0 
224.0 
292.0 

0.194 
0.268 
0.388 
0.670 
0.972 
1.790 
3.420 
5.480 
7.800 
10.70 
18.50 
30.60 
61.80 
114.0 
189.0 
264.0 
390.0 
548.0 
744.0 

-
-

0.258 
0.446 
0.648 
1.190 
2.280 
3.660 
5.200 
7.120 
12.30 
20.40 
41.20 
76.40 
126.0 
177.0 
260.0 
366.0 
496.0 

-
-
-
-
-
-
-
-
-

13.50 
23.80 
38.20 
85.10 
155.0 
264.0 
376.0 
548.0 

-
-

-
-
-
-
-
-
-
-
-

10.70 
19.40 
32.40 
71.00 
106.0 
179.0 
250.0 
366.0 

-
-

0.234 
0.352 
0.506 
0.842 
1.300 
2.660 
4.460 
7.660 
11.60 
16.00 
29.40 
48.40 
106.0 
206.0 
342.0 
472.0 
700.0 

-
-

-
-

0.338 
0.560 
0.868 
1.770 
2.980 
5.100 
7.780 
10.70 
19.60 
32.40 
71.00 
137.0 
228.0 
314.0 
466.0 
660.0 
902.0 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

136.0 
178.0 
226.0 
280.0 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

90.80 
119.0 

-
-

-
-
-
-
-
-
-
-
-
-
-
-

40.80 
72.20 
106.0 
136.0 
178.0 
226.0 
280.0

-
-
-
-
-
-
-
-
-
-
-
-

27.20 
48.20 
70.60 
90.80 
119.0 

-
-

-
-
-
-
-
-
-
-
-
-
-
-

40.80 
72.20 
106.0 
136.0 
178.0 
300.0 
372.0 

-
-
-
-
-
-
-
-
-
-
-
-

27.20 
48.20 
70.60 
90.80 
119.0 

-
-

STD XS XXS S40 S80 S120
Carbon Steel & Alloy Steel

S160 S10 S20 S30STD XS XXS S40 S80 S120 S160 S10 S20 S30

-
-
-
-
-
-
-
-
-
-
-
-
- 
- 

78.20 
106.0 
153.0 
221.0 
296.0 

- 
510.0 

S60

S60
-
-
-
-
-
-
-
-
-
-
-
-
-
-

39.10 
53.00 
76.50 
110.0 
148.0 

-
255.0 



CARBON STEEL
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CARBON STEELWEIGHT LIST WEIGHT LIST

Unit :kgReducing Tees Unit :kgReducers

3/4
1

1-1/4

1-1/2

2

2-1/2

3

3-1/2

4

5

6

8

10

12

14

16

18

20

22

24

0.136 
0.290 
0.290 
0.500 
0.480 
0.480 
0.740 
0.740 
0.720 
0.720 
1.000 
1.000 
0.990 
0.970 
1.720 
1.720 
1.720 
1.700 
2.830 
2.310 
2.270 
2.240 
2.230 
3.400 
3.200 
3.000 
2.900 
4.620 
4.330 
4.260 
4.120 
4.100 
4.100 
3.500 
7.100 
7.100 
7.060 
6.920 
5.560 
10.30 
9.830 
9.500 
9.370 
9.260 
9.260 
17.50 
17.40 
16.80 
17.50 
16.50 
30.50 
30.00 
28.50 
28.00 
47.80 
46.80 
45.90 
44.00 
65.70 
61.00 
60.00
59.00
57.50 
71.00 
70.00 
69.50 
67.90 
66.70 
121.0 
118.0 
114.0 
106.0 
100.0 
167.0 
162.0 
161.0 
152.0 
143.0 
135.0 

-
-
-

271.0 
263.0 
245.0 

0.180 
0.380 
0.380 
0.660 
0.600 
0.600 
1.000 
1.000 
0.990 
0.990 
1.400 
1.360 
1.170 
1.150 
2.300 
2.260 
2.260 
2.200 
3.400 
2.850 
2.770 
2.730 
2.700 
4.880 
4.630 
4.350 
4.000 
6.000 
6.060 
6.030 
4.940 
4.850 
4.700 
4.700 
9.700 
8.810 
8.470 
8.370 
8.000 
14.70 
14.10 
13.10 
13.10 
12.40 
12.40 
28.30 
24.60 
24.60 
23.50 
23.00 
43.00 
42.00 
41.30 
40.00 
68.50 
60.00 
58.00 
55.00 
79.20 
75.00 
71.40 
71.00 
68.00 
108.0 
105.0 
101.0 
98.50 
97.00 
135.0 
133.0 
131.0 
127.0 
124.0 
187.0 
168.0 
163.0 
162.0 
153.0 
144.0 

-
-
-

269.0 
263.0 
296.0 

0.207 
0.600 
0.600 
0.940 
0.920 
0.900 
1.380 
1.360 
1.340 
1.320 
2.400 
1.930 
1.870 
1.800 
3.820 
3.550 
3.400 
3.300 
6.210 
5.210 
5.000 
4.900 
5.000 
8.000 
7.800 
7.600 
7.400 
10.60 
10.40 
10.00 
8.900 
8.660 
8.660 
8.660 
17.60 
15.60 
15.30 
15.10 
13.00 
24.10 
23.50 
23.10 
21.40 
23.00 
22.60 
43.10 
37.50 
37.50 
37.50
35.50 
 80.10 
78.30 
77.00 
71.50 
105.0 
92.40 
89.40 
86.00 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

0.136 
0.290 
0.290 
0.500 
0.480 
0.480 
0.740 
0.740 
0.720 
0.720 
1.000 
1.000 
0.990 
0.970 
1.720 
1.720 
1.720 
1.700 
2.830 
2.310 
2.270 
2.240 
2.230 
3.400 
3.200 
3.000 
2.900 
4.620 
4.330 
4.260 
4.120 
4.100 
4.100 
3.500 
7.100 
7.100 
7.060 
6.920 
5.560 
10.30 
9.830 
9.500 
9.370 
9.260 
9.260 
17.50 
17.40 
16.80 
17.50 
16.50 
30.50 
30.00 
28.50 
28.00 
49.00 
48.90 
47.00 
40.00 
69.20 
62.40 
61.00 
60.00 
58.50 
95.20 
91.40 
88.10 
87.70 
86.70  
135.0 
132.0 
125.0 
120.0 
115.0 
188.0 
181.0 
178.0 
155.0 
152.0 
149.0 

-
-
-

339.0 
330.0 
306.0 

0.180 
0.380 
0.380 
0.660 
0.600 
0.600 
1.000 
1.000 
0.990 
0.990 
1.400 
1.360 
1.170 
1.150 
2.300 
2.260 
2.260 
2.200 
3.400 
2.850 
2.770 
2.730 
2.700 
4.880 
4.630 
4.350 
4.000 
6.000 
6.060 
6.030 
4.940 
4.850 
4.700 
4.700 
9.700 
8.470 
8.470 
8.370 
8.000 
14.70 
14.10 
13.10 
13.10 
12.40 
12.40 
28.30 
24.60 
24.60 
23.50 
23.00 
46.00 
44.50 
43.00 
42.00 
90.50 
77.10 
75.20 
67.00 
123.0 
108.0 
103.0 
91.50 
86.00 
158.0 
152.0 
147.0 
143.0 
140.0 
228.0 
223.0 
217.0 
210.0 
205.0 
306.0 
306.0 
289.0 
285.0 
278.0 
271.0 

-
-
-

503.0 
467.0 
418.0 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

11.10 
-
-
-
-

17.50 
16.70 

-
-
-
-

34.10 
33.00 
32.00 

-
-

62.50 
60.00 
59.00 
58.00 
103.0 
99.50 
98.00 
94.00 
140.0 
134.0 
130.0 
128.0 
125.0 
269.0 
261.0 
252.0 
246.0 
242.0 
379.0 
371.0 
363.0 
354.0 
344.0 
515.0 
498.0 
490.0 
482.0 
473.0 
467.0 

-
-
-

632.0 
637.0 
621.0 

0.195 
0.394 
0.374 
0.660 
0.623 
0.614 
1.020 
0.975 
0.928 
0.930 
2.030 
1.570 
1.600 
1.600 
2.850 
2.850 
2.850 
2.850 
4.880 
4.090 
4.090 
4.090 
4.090 
6.190 
5.900 
6.000 
6.000 
9.200 
8.870 
8.820 
7.230 
7.230 
7.230 
7.230 
15.20 
15.00 
13.30 
13.10 
13.00 
21.30 
20.10 
20.10 
18.60 
18.30 
18.00 
44.30 
38.50 
38.50 
38.20 
37.00 
87.50 
85.90 
84.50 
78.00 
130.0 
114.0 
110.0 
106.0 
192.0 
184.0 
166.0 
164.0 
160.0 
343.0 
333.0 
322.0 
314.0 
309.0 
480.0 
468.0 
459.0 
447.0 
439.0 
658.0 
637.0 
626.0 
616.0 
605.0 
597.0 

-
-
-

800.0 
805.0 
785.0 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

71.00 
-
-
-
-

121.0 
118.0  

-
-
-

167.0 
162.0 
161.0 

-
-
-
-
-
-

271.0 
263.0 
245.0 

-
-
-
-
-
-
-
-
-
-
-
-
-
-

1.720 
-
-
-

2.830 
2.310 

-
-
-

3.400 
3.200 
3.000 

-
4.620 
4.330 
4.260 
4.120 

-
-
-

7.100 
7.100 
7.060 
6.920 
5.560 
10.30 
9.830 
9.500 
9.370 
9.260 
9.260 
17.50 
17.40 
16.80 
17.50 
16.50 
30.50 
30.00 
28.50 
28.00 
47.80 
46.80 
45.90 
44.00 
65.70 
61.00 
60.00 
59.00 
57.50
71.00 
70.00 
69.50 
67.90 
66.70 
121.0 
118.0 
114.0 
106.0 
100.0 
167.0 
162.0 
161.0 
152.0 
143.0 
135.0 

-
-
-

271.0 
263.0 
245.0 

 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

30.50 
30.00 
28.50 
28.00 
47.80 
46.80 
45.90 
44.00 
65.70 
61.00 
60.00 
59.00 
57.50 
71.00 
70.00 
69.50 
67.90 
66.70 
135.0 
133.0 
131.0 
127.0 
124.0 
187.0 
168.0 
163.0 
162.0 
153.0 
144.0 

-
-
-

339.0
330.0
306.0

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

1/2
3/4
1/2
1

3/4
1/2

1-1/4
1

3/4
1/2

1-1/2
1-1/4

1
3/4
2

1-1/2
1-1/4

1
2-1/2

2
1-1/2
1-1/4

1
3

2-1/2
2

1-1/2
3-1/2

3
2-1/2

2
1-1/2
1-1/4

1
4

3-1/2
3

2-1/2
2
5
4

3-1/2
3

2-1/2
2
6
5
4

3-1/2
3
8
6
5
4

10
8
6
5

12
10
8
6
5

14
12
10
8
6

16
14
12
10
8

18
16
14
12
10
8

20
18
16
22
20
18

3/4
1

1-1/4

1-1/2

2

2-1/2

3

3-1/2

4

5

6

8

10

12

14

16

18

20

22

24

0.059 
0.116 
0.105 
0.157 
0.143 
0.132 
0.243 
0.219 
0.201 
0.199 
0.372 
0.352 
0.322 
0.300 
0.300 
0.724 
0.661 
0.630 
0.585 
0.933 
0.846 
0.783 
0.753 
0.700 
1.280 
1.230 
1.100 
1.020 
0.988 
1.540 
1.450 
1.370 
1.270 
1.190 
2.500 
2.380 
2.270 
2.160 
2.030 
3.570 
3.300 
3.170 
3.040 
2.920 
5.710 
5.400 
5.100 
4.970 
9.580 
8.780 
8.420 
8.060 
13.60 
12.80 
12.60 
12.50 
25.40 
23.60 
21.80 
20.20 
31.00 
29.60 
27.80 
24.80 
37.80 
35.70 
34.30 
32.40 
56.40 
53.50 
50.80 
50.00 
62.60 
59.70 
57.10 
56.00 
68.60 
65.70 
63.00 
60.40 

0.075 
0.147 
0.133 
0.206 
0.187 
0.171 
0.324 
0.291 
0.266 
0.245 
0.508 
0.479 
0.438 
0.406 
0.406 
0.946 
0.861 
0.820 
0.760 
1.250 
1.130 
1.040 
0.956 
0.900 
1.770 
1.650 
1.510 
1.410 
1.350 
2.140 
2.020 
1.900 
1.760 
1.650 
3.520 
3.340 
3.180 
3.020 
2.830 
5.380 
4.960 
4.760 
4.560 
4.360 
8.630 
8.140 
7.680 
7.460 
12.90 
11.80 
11.30 
10.80 
18.00 
16.70 
15.60 
15.00 
33.60 
31.20 
28.90 
26.60 
41.10 
39.20 
36.80 
34.40 
50.10 
47.40 
45.50 
43.00 
74.90 
71.10 
67.40 
62.10 
82.90 
79.20 
75.60 
72.10 
91.00 
87.30 
83.70 
80.00 

-
0.246 
0.215 
0.350 
0.310 
0.279 
0.567 
0.500 
0.449 
0.407 
0.909 
0.851 
0.765 
0.699 
0.500 
1.680 
1.510 
1.420 
1.300 
2.250 
2.010 
1.830 
1.750 
1.600 
2.800 
2.760 
2.540 
2.400 
2.350 
3.760 
3.650 
3.410 
3.110 
2.900 
6.470 
6.200 
5.780 
5.460 
5.300 
9.890 
8.980 
8.400 
8.210 
7.830 
14.30 
13.40 
12.60 

-
25.00 
22.70 
21.50 
20.50 
34.50 
32.20 
30.00  
28.70 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

0.059 
0.116 
0.105 
0.157 
0.143 
0.132 
0.243 
0.219 
0.201 
0.199 
0.372 
0.352 
0.322 
0.300 
0.300 
0.724 
0.661 
0.630 
0.585 
0.933 
0.846 
0.783 
0.753 
0.700 
1.280 
1.230 
1.100 
1.020 
0.988 
1.540 
1.450 
1.370 
1.270 
1.190 
2.500 
2.380 
2.270 
2.160 
2.030 
3.570 
3.300 
3.170 
3.040 
2.920 
5.710 
5.400 
5.100 
4.970 
9.580 
8.780 
8.420 
8.060 
14.70 
13.70 
12.80 
12.30 
29.50 
27.40 
25.40 
23.40 
41.10 
39.20 
36.80 
34.90 
56.20 
53.10 
50.20 
46.80 
88.40 
83.60 
81.70 
75.30 
103.0 
98.40 
93.90 
89.60 
124.0 
119.0 
114.0 
109.0 

0.075 
0.147 
0.133 
0.206 
0.187 
0.171 
0.324 
0.291 
0.266 
0.245 
0.508 
0.479 
0.438 
0.406 
0.406 
0.946 
0.861 
0.820 
0.760 
1.250 
1.130 
1.040 
0.956 
0.900 
1.770 
1.650 
1.510 
1.410 
1.350 
2.140 
2.020 
1.900 
1.760 
1.650 
3.520 
3.340 
3.180 
3.020 
2.830 
5.380 
4.960 
4.760 
4.560 
4.360 
8.630 
8.140 
7.680 
7.460 
15.20 
13.90 
13.30 
12.70 
24.20 
22.50 
20.90 
20.20 
49.30 
45.70 
42.20 
38.80 
65.80 
64.50 
60.30 
54.40 
91.40 
86.20 
82.70 
77.90 
150.0 
142.0 
135.0 
129.0 
181.0 
173.0 
164.0 
157.0 
215.0 
206.0 
197.0 
189.0 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

4.570 
-
-
-
-

6.830 
6.280 

-
-
-

11.70 
11.30 
10.60 

-
21.30 
19.30 
18.10 
17.30 
34.00 
31.70 
29.40 
28.30 
70.10 
64.70 
59.70 
54.80 
95.00 
90.40 
84.40 
78.60 
130.0 
123.0 
118.0 
111.0 
212.0 
201.0 
190.0 
182.0 
255.0 
243.0 
231.0 
219.0 
310.0 
297.0 
284.0 
271.0 

0.150 
0.194 
0.174 
0.257 
0.232 
0.211 
0.429 
0.382 
0.379 
0.319 
0.752 
0.706 
0.640 
0.588 
0.400 
1.230 
1.120 
1.060 
0.977 
1.750 
1.570 
1.440 
1.380 
1.200 
2.640 
2.450 
2.210 
2.050 
2.100 
3.200 
3.010 
2.820 
2.590 
2.420 
5.570 
5.270 
5.000 
4.730 
4.400 
8.450 
7.750 
7.410 
7.080 
6.750 
14.70 
13.80 
12.90 
12.60 
27.00 
24.50 
23.30 
22.10 
43.60 
40.30 
37.20 
35.70 
87.70 
80.90 
74.30 
67.90 
121.0 
115.0 
107.0 
99.50 
164.0 
155.0 
148.0 
139.0 
271.0 
256.0 
242.0 
231.0 
324.0 
308.0 
293.0 
278.0 
391.0 
374.0 
357.0 
341.0 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

31.00 
-
-
-

37.80 
35.70 

-
-

56.50 
36.10 
34.20 

-
42.00 
40.10 
38.30 
36.50 
46.00 
44.10 
42.40 
40.50 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

5.710 
5.400 
5.100 
4.970 
9.580 
8.780 
8.420 
8.060 
13.60 
12.70 
12.40 
12.30 
25.40 
23.60 
21.80 
20.20 
31.00 
29.50 
27.70 
26.30 
37.80 
35.70 
33.70 
31.50 
56.50 
53.70 
50.90 
46.90 
62.60 
59.70 
57.10 
54.50 
68.60 
65.80 
63.20 
60.30 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

9.580 
-
-
-

13.60 
12.80 

-
-

25.40 
23.60 
21.80 

-
31.00 
29.50 
27.70 
26.30 
50.10 
47.40 
45.50 
43.00 
74.90 
71.10 
67.40 
62.10 
82.90 
79.20 
75.60 
72.10 
124.0 
119.0 
114.0 
109.0 

STD XS XXS S40 S80 S120
Carbon Steel & Alloy Steel

S160 S10 S20 S30STD XS XXS S40 S80 S120
Carbon Steel & Alloy Steel

S160 S10 S20 S30
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

1/2
3/4
1/2
1

3/4
1/2

1-1/4
1

3/4
1/2

1-1/2
1-1/4

1
3/4
1/2
2

1-1/2
1-1/4

1
2-1/2

2
1-1/2
1-1/4

1
3

2-1/2
2

1-1/2
1-1/4
3-1/2

3
2-1/2

2
1-1/2

4
3-1/2

3
2-1/2

2
5
4

3-1/2
3

2-1/2
6
5
4

3-1/2
8
6
5
4

10
8
6
5

12
10
8
6

14
12
10
8

16
14
12
10
18
16
14
12
20
18
16
14
22
20
18
16



STAINLESS STEEL

26  Butt-welding Fittings Butt-welding Fittings  27

STAINLESS STEELWEIGHT LIST WEIGHT LIST

Unit :kg90°Long Radius Elbows Unit :kgStraight Tees

Unit :kgCapsUnit :kg45°Long Radius Elbows

Unit :kg90°Short Radius Elbows

1/2
3/4
1

1-1/4
1-1/2

2
2-1/2

3
3-1/2

4
5
6
8
10
12
14
16

1/2
3/4
1

1-1/4
1-1/2

2
2-1/2

3
3-1/2

4
5
6
8
10
12
14
16

0.060 
0.090 
0.130 
0.210 
0.300 
0.500 
0.800 
1.280 
1.620 
2.180 
3.960 
5.850 
10.30 
16.80 
28.60 
36.60 
72.10 

S10S S40S S80S S160
Stainless Steel

S10S S40S S80S S160
Stainless Steel

0.080 
0.110 
0.160 
0.250 
0.390 
0.690 
1.340 
2.050 
2.870 
3.900 
6.580 
10.20 
21.60 
36.60 
53.50  
79.90 
180.7 

0.100 
0.130 
0.200 
0.350 
0.500 
0.900 
1.750 
2.770 
3.950 
5.420 
9.300 
15.50 
31.20 
49.20 
70.70 

-
-

0.120 
0.180 
0.255 
0.425 
0.658 
1.340 
2.250 
3.870 
5.890 
8.110 
14.80 
24.40 

-
-
-
-
-

1/2
3/4
1

1-1/4
1-1/2

2
2-1/2

3
3-1/2

4
5
6
8

10
12
14
16

0.100 
0.140 
0.310 
0.470 
0.680 
0.850 
1.360 
1.800 
2.120 
2.900 
4.480 
6.210 
11.70 
18.00 
23.70 
28.60 
35.20 

S10S S40S S80S S160
Stainless Steel

0.120 
0.170 
0.350 
0.640 
0.850 
1.130 
2.090 
3.020 
3.600 
5.160 
7.600 
11.92 
20.30 
35.20 
45.80 
64.00 
90.00 

0.120 
0.190 
0.390 
0.690 
1.000 
1.440 
2.790 
3.500 
5.440 
6.390 
10.10 
16.90 
30.30 
44.20 
70.80 

-
-

0.150 
0.220 
0.430 
0.700 
1.240 
2.080 
3.450 
4.590 

-
9.350 
15.90 
23.30 

- 
-
-
-
-

1/2
3/4
1

1-1/4
1-1/2

2
2-1/2

3
4
5
6
8

10
12

0.078 
0.078 
0.090 
0.110 
0.130 
0.170 
0.245 
0.365 
0.591 
0.990 
1.370 
2.520 
3.870 
6.890 

S10S S40S S80S S160
Stainless Steel

0.100 
0.100 
0.110 
0.146 
0.172 
0.240 
0.420 
0.670 
1.180 
1.920 
2.850 
5.160 
9.000 
13.20 

0.150 
0.150 
0.167 
0.199 
0.238 
0.330 
0.565 
0.917 
1.680 
2.730 
4.380 
7.910 
13.80 
19.50 

-
-
-
-
-

1.550 
2.840 
3.780 
6.780 
10.70 
17.95 

-
-
-

0.030 
0.050 
0.070 
0.110 
0.160 
0.260 
0.420 
0.660 
0.820 
1.100 
2.010 
2.950 
5.150 
8.400 
14.30 
18.30 
36.10 

0.040 
0.062 
0.107 
0.167 
0.220 
0.365 
0.735 
1.100 
1.510 
2.040 
3.460 
5.740 
10.30 
18.30 
26.75 
40.20 
60.00 

0.050 
0.080 
0.140 
0.220 
0.295 
0.510 
0.970 
1.490 
2.050 
2.710 
4.690 
7.770 
15.80 
24.60 
35.35 

-
-

0.060 
0.115 
0.180 
0.270 
0.395 
0.750 
1.270 
2.090 
3.050 
4.080 
7.450 
12.30 

-
-
-
-
-

1
1-1/4
1-1/2

2
2-1/2

3
3-1/2

4
5
6
8
10
12
14
16

0.110 
0.180 
0.200 
0.400 
0.570 
0.800 
1.100 
1.400 
2.400 
4.100 
6.700 
11.20 
17.50 
24.40 
31.90 

S10S S40S S80S S160
Stainless Steel

0.130 
0.250 
0.300 
0.450 
0.960 
1.400 
2.300 
2.800 
4.600 
7.000 
13.80 
24.40 
35.70  
53.20 
79.50 

0.150 
0.260 
0.330 
0.600 
1.150 
1.840 
2.630 
3.600 
6.230 
10.30 
20.80
32.80 
47.10 

-
-

0.200 
0.280 
0.440 
0.890 
1.500 
2.580 
3.930 
5.400 
9.800 
16.40 

-
-
-
-
-



STAINLESS STEEL

28  Butt-welding Fittings Butt-welding Fittings  29

STAINLESS STEELWEIGHT LIST WEIGHT LIST

Unit :kgReducing Tees Unit :kgReducers

3/4
1

1-1/4

1-1/2

2

2-1/2

3

3-1/2

4

5

6

8

10

12

14

16

0.160 
0.300 
0.300 
0.480 
0.470 
0.500 
0.680 
0.680 
0.680 
0.680 
0.830 
0.780 
0.780 
0.780 
0.780 
1.350 
1.340 
1.330 
1.250 
1.250 
1.770 
1.650 
1.650 
1.670 
1.670 
2.120 
2.120 
2.120 
2.120 
2.900 
2.900 
2.920 
2.820 
2.820 
2.800 
2.780 
4.480 
4.480 
4.350 
4.350 
3.500 
6.180 
6.150 
6.150 
6.150 
5.800 
5.800 
11.50 
11.00 
10.20 
10.20 
10.20 
17.80 
17.60 
17.50 
17.40 
22.90 
22.90 
20.00 
18.00 
28.00 
27.40 
27.10 
26.30 
35.70 
34.90 
34.00 
33.60 
32.60 

0.180 
0.300 
0.300 
0.500 
0.500 
0.500 
0.850 
0.850 
0.850 
0.850 
1.100 
0.980 
0.970 
0.960 
0.960 
2.050 
2.000 
1.850 
1.800 
1.800 
2.800 
2.500 
2.500 
2.410 
2.410 
3.600 
3.600 
3.600 
3.600 
4.750 
4.750 
4.500 
4.000 
3.960 
3.940 
3.920 
6.860 
6.860 
6.200 
6.100 
6.000 
11.50 
11.27 
11.27 
9.730 
9.250 
9.250 
20.00 
19.00 
17.80 
17.80  
17.50 
30.50 
30.50 
29.50 
29.30 
45.60 
44.20 
42.00 
39.70 
61.70 
59.30 
57.40 
55.00 
87.10 
85.80 
84.00 
82.10 
80.20 

0.190 
0.385 
0.385 
0.670 
0.610 
0.610 
1.010 
1.010 
1.000 
1.000 
1.410 
1.370 
1.180 
1.160 
1.140 
2.320 
2.280 
2.280 
2.220 
2.200 
3.430 
2.880 
2.800 
2.760 
2.740 
4.290 
4.170 
3.950 
3.860 
6.120 
6.120 
6.090 
5.000 
4.900 
4.860 
4.820 
9.800 
9.800 
8.550 
8.450 
8.080 
14.80 
14.20 
14.20 
13.20 
12.90 
12.70 
29.00 
25.50 
25.50 
25.50 
25.00  
34.30 
33.20 
32.40 
32.00 
67.10 
57.30 
55.80 
53.00 

-
-
-
-
-
-
-
-
-

0.190 
0.385 
0.385 
0.670 
0.610 
0.610 
1.010 
1.010 
1.000 
1.000 
1.410 
1.370 
1.180 
1.160 
1.140 
2.320 
2.280 
2.280 
2.220 
2.200 
3.430 
2.880 
2.800 
2.760 
2.740 

-
-
-
-

6.120 
6.120 
6.090 
5.000 
4.900 
4.860 
4.820 
9.800 
9.800 
8.550 
8.450 
8.080 
14.80 
14.20 
14.20 
13.20 
12.90 
12.70 
29.00 
25.50 
25.50 
25.50 
25.00 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

0.197 
0.400 
0.380 
0.670 
0.620 
0.610 
1.030 
0.980 
0.940 
0.940 
2.050 
1.590 
1.600 
1.600 
1.570 
2.880 
2.830 
2.830 
2.830 
2.800 
4.930 
4.130 
4.130 
4.130 
4.100

 -
-
-
-

9.290 
9.290 
8.960 
8.900 
7.300 
7.260 
7.220 
15.30 
15.30 
15.10 
13.40 
13.20 
21.50 
20.30 
20.30 
18.80 
18.50 
18.30 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

S10S S40S S80S S80 S160
Stainless Steel

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

1/2
3/4
1/2
1

3/4
1/2

1-1/4
1

3/4
1/2

1-1/2
1-1/4

1
3/4
1/2
2

1-1/2
1-1/4

1
3/4

2-1/2
2

1-1/2
1-1/4

1
3

2-1/2
2

1-1/2
3-1/2

3
2-1/2

2
1-1/2
1-1/4

1
4

3-1/2
3

2-1/2
2
5
4

3-1/2
3

2-1/2
2
6
5
4

3-1/2
3
8
6
5
4

10
8
6
5

12
10
8
6

14
12
10
8
6

3/4
1

1-1/4

1-1/2

2

2-1/2

3

3-1/2

4

5

6

8

10

12

14

16

0.110 
0.200 
0.180 
0.260 
0.235 
0.215 
0.433 
0.385 
0.383 
0.322 
0.760 
0.710 
0.650 
0.590 
0.560 
1.240 
1.130 
1.070 
0.990 
0.590 
1.770 
1.590 
1.450 
1.390 
1.350 

-
-
-
-
-

3.040 
3.040 
2.850 
2.620 
2.440 
2.400 
2.380 
5.630 
5.630 
5.050 
4.780 
4.440 
8.530 
7.830 
7.830 
7.150 
6.820 
6.700 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

0.070 
0.100 
0.100 
0.130 
0.130 
0.130 
0.190 
0.190 
0.190 
0.190 
0.280 
0.280 
0.280 
0.280
0.280 
0.440 
0.440 
0.440 
0.440 
0.280 
0.530 
0.530 
0.530 
0.530 
0.530 
0.700 
0.700 
0.700 
0.700 
0.700 
0.800 
0.800 
0.800 
0.800 
0.800 
0.780 
0.770 
1.490 
1.490 
1.450 
1.400 
1.300 
2.020 
1.950 
1.950  
1.820 
1.750 
1.700 
3.190 
3.080 
3.010 
3.010 
2.900 
5.200 
5.000 
4.890 
4.800 
7.980 
7.620 
7.430 
7.250 
15.30 
14.40 
13.90 
13.20 
18.80 
18.30 
17.70 
16.70 

0.090 
0.120 
0.120 
0.160 
0.160 
0.160 
0.250 
0.250 
0.250 
0.250 
0.380 
0.380 
0.380 
0.380 
0.380 
0.730 
0.670 
0.640 
0.590 
0.380 
0.950 
0.860 
0.790 
0.760 
0.760 
1.295 
1.250 
1.150 
1.030 
1.000 
1.470 
1.470 
1.390 
1.290 
1.200 
1.170 
1.160 
2.550 
2.550  
2.300 
2.190 
2.050 
3.650 
3.350 
3.350 
3.070 
2.950 
2.920 
5.800 
5.550 
5.170 
5.170 
5.000 
9.700 
8.900 
8.600 
8.300
13.80
12.90
12.10
11.80 
30.00 
28.00 
25.50 
23.90 
42.00 
39.70 
37.30 
35.50 

0.100 
0.148 
0.134 
0.208 
0.189 
0.173 
0.327 
0.294 
0.270 
0.250 
0.513 
0.484 
0.442 
0.410 
0.400 
0.956 
0.870 
0.828 
0.768 
0.410 
1.260 
1.140 
1.050 
1.000 
0.960 
1.790 
1.670 
1.520 
1.420 
1.360 
2.040 
2.040 
1.920 
1.780 
1.670 
1.640 
1.620 
3.550 
3.550 
3.210 
3.050 
2.860 
5.430 
5.010 
5.010  
4.610 
4.400 
4.300 
8.750 
8.250 
7.800 
7.800 
7.400 
12.90 
12.30 
11.60 
11.40 
18.20 
16.80 
15.70 
15.00 

-
-
-
-
-
-
-
-

0.100 
0.148 
0.134 
0.208 
0.189 
0.173 
0.327 
0.294 
0.270 
0.250 
0.513 
0.484 
0.442 
0.410 
0.400 
0.956 
0.870 
0.828 
0.768 
0.410 
1.260 
1.140 
1.050 
1.000 
0.960 

-
-
-
-
-

2.040 
2.040 
1.920 
1.780 
1.670 
1.640 
1.620 
3.550 
3.550 
3.210 
3.050 
2.860 
5.430 
5.010 
5.010 
4.610 
4.400 
4.300 
8.750 
8.250 
7.800 
7.800 
7.400 
15.40 
14.10 
13.40 
12.80 
24.40 
22.70 
21.10 
20.40

-
-
-
-
-
-
-
-

S10S S40S S80S S80 S160
Stainless Steel

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

1/2
3/4
1/2
1

3/4
1/2

1-1/4
1

3/4
1/2

1-1/2
1-1/4

1
3/4
1/2
2

1-1/2
1-1/4

1
3/4

2-1/2
2

1-1/2
1-1/4

1
3

2-1/2
2

1-1/2
1-1/4
3-1/2

3
2-1/2

2
1-1/2
1-1/4

1
4

3-1/2
3

2-1/2
2
5
4

3-1/2
3

2-1/2
2
6
5
4

3-1/2
3
8
6
5
4

10
8
6
5

12
10
8
6

14
12
10
8


