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1.  
 
1.1  

 
 

 
 

 
 

 
1    2    3  

 
 

 
 

 
 

 
DN 40mm  
DN50~300mm  
DN350~1200mm  

DN 1400mm  
 

 
 

1.6MPa 
2.5Mpa~6.4MPa 
10Mpa~80MPa 

100Mpa 
 

 
450  

120 450  
-40 120  
-100 -40  

-100  
 

 
PVC PVD PE TFE  
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WPS PQR  
PVC  

 
 

 
 

1.2  
 

 

 
 

 
 

 
 

 

 

 



 
 
1.3  
1.3.1  

NPS-NOMINAL  PIPE  SIZE
Cv Cv NPS  

DN mm  
NPS DN  

1/8 10
1/4 12
3/8 14
1/2 16
3/4 18
1 20

11/4 22
11/2 24

2 26
21/2 28

3 30
31/2 32

4 34
5 36
6 38
8 40  

1.3.2 /  
Mpa

450 PN PN2.5(25) 450
P 10 P5417 170  

ANSI ANSI 150  
ANSI  
                           ANSI  

    PN ANSI  
(bf/in2) MPa bar Kgf/cm2

150 2.0 20 20.4 
300 5.0 50 51.0 
400 6.8 68 69.4 
600 10.0 100 102. 
900 15.0 150 153.0 

1500 25.0 250 255.0 
2500 42.0 420 428.4 
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3500 59.0 590 601.8 
 

1 bf/in2 = 6894.75 Pa = 0.006894Mpa = 0.06894 bar    1 bf/in2 1 psig psi 
1 kgf/cm2 = 14.22 bf/in2 = 0.9807 bar 
1bar = 14.51 bf/in2 = 1.02 kgf/cm2

 
1.3.3  

-
---

 

ASME B16.34 –  
( P R E S S U R E – T E M P E R AT U R E  R AT I N G S )  

CLASS  150** CLASS  300 

 

W C B

 
W C 6  W C 9  C 5  C 1 2

C F -

8 M   

W C B

 
W C 6 W C 9  C 5  C 1 2

C F 8 -

M  

- 2 0  

T O  

1 0 0  

2 0 0  

3 0 0  

2 8 5  

2 6 0  

2 3 0  

2 9 0  

2 6 0  

2 3 0  

2 8 5  

2 6 0  

2 3 0  

2 9 0  

2 6 0  

2 3 0  

2 8 5

2 6 0

2 3 0

2 7 5

2 4 0

2 1 5

- 2 0  

T O  

1 0 0

2 0 0

3 0 0

7 4 0

6 7 5

6 5 5

7 5 0

7 1 0

5 7 5

7 5 0  

7 1 5  

5 7 5  

7 5 0  

7 5 0  

7 3 0  

7 5 0

7 5 0

7 3 0

7 2 0

6 2 0

5 6 0

4 0 0  

5 0 0  

6 0 0  

2 0 0  

1 7 0  

1 4 0  

2 0 0  

1 7 0  

1 4 0  

2 0 0  

1 7 0  

1 4 0  

2 0 0  

1 7 0  

1 4 0  

2 0 0

1 7 0

1 4 0

1 9 5

1 7 0

1 4 0

4 0 0

5 0 0

6 0 0

6 3 5

6 0 0

5 5 0

6 6 0

6 4 0

6 0 5

6 5 0  

5 4 0  

5 0 5  

7 0 5  

5 6 5  

5 0 5  

7 0 5

6 6 5

6 0 5

5 1 5

4 8 0

4 5 0

6 5 0  

7 0 0  

7 5 0  

1 2 5  

1 1 0  

9 5  

1 2 5  

1 1 0  

9 5  

1 2 5  

1 1 0  

9 5  

1 2 5  

1 1 0  

9 5  

1 2 5

1 1 0

9 5  

1 2 5

1 1 0

9 5  

6 5 0

7 0 0

7 5 0

5 3 5

5 3 5

5 0 5

5 9 0

5 7 0

5 3 0

5 9 0  

5 7 0  

5 3 0  

5 9 0  

5 7 0  

5 3 0  

5 9 0

5 7 0

5 3 0

4 4 5

4 3 0

4 2 5

8 0 0  

8 5 0  

9 0 0  

8 0  

6 5  

5 0  

8 0  

6 5  

5 0  

8 0  

6 5  

5 0  

8 0  

6 5  

5 0  

8 0  

6 5  

5 0  

8 0  

6 5  

5 0  

8 0 0

8 5 0

9 0 0

4 1 0

2 7 0

1 7 0

5 1 0

4 8 5

4 5 0

5 1 0  

4 8 5  

4 5 0  

5 0 0  

4 4 0  

3 5 5  

5 1 0

4 8 5

4 5 0

4 1 5

4 0 5

3 9 5

9 5 0  

1 0 0 0  

1 0 5 0  

3 5  

2 0  

-  

3 5  

2 0  

2 0 . .  

3 5  

2 0  

2 0 . .  

3 5  

2 0  

2 0 . .  

3 5  

2 0  

2 0 . .

3 5  

2 0  

2 0 ( 6

)  

9 5 0

1 0 0 0

1 0 5 0

1 0 5

5 0  

-  

3 8 0

2 2 5

1 4 0

3 8 0  

2 7 0  

2 0 0  

2 6 0  

1 9 0  

1 4 0  

3 7 0

2 9 0

1 9 0

3 8 5

3 6 5

3 6 0

1 1 0 0  

1 1 5 0  

1 2 0 0  

-  

-  

-  

2 0 .  

 -  

0  

2 0 .   

-  

0  

2 0 .  

2 0 .  

2 0 .  

2 0 .  

2 0 .

2 0 .

2 0  

2 0  

2 0  

1 1 0 0

1 1 5 0

1 2 0 0

-  

-  

-  

9 5  

-  

-  

1 1 5  

-  

-  

1 0 5  

7 0  

4 5  

1 1 5

7 5  

5 0  

3 2 5

2 7 5

2 0 5

CLASS  600 CLASS  900 

 

W C B

 
W C 6  W C 9  C 5  C 1 2

C F 8

- M   

W C B

 
W C 6 W C 9  C 5  C 1 2

C F 8 -

M  
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- 2 0  

T O  

1 0 0  

2 0 0  

3 0 0  

1 4 8 0  

1 3 5 0  

1 3 1 5  

1 5 0 0  

1 4 2 5  

1 3 4 5  

1 5 0 0  

1 4 3 0  

1 3 5 5  

1 5 0 0  

1 5 0 0  

1 4 5 5  

1 5 0 0

1 5 0 0

1 4 5 5

1 4 4 0

1 2 4 0

1 1 2 0

- 2 0  

T O  

1 0 0

2 0 0

3 0 0

2 2 2 0

2 0 2 5

1 9 7 0

2 2 5 0

2 1 3 5

2 0 2 0

2 2 5 0  

2 1 5 0  

2 0 3 0  

2 2 5 0  

2 2 5 0  

2 1 8 5  

2 2 5 0

2 2 5 0

2 1 8 5

2 1 6 0

1 8 6 0

1 6 8 0

4 0 0  

5 0 0  

6 0 0  

1 2 7 0  

1 2 0 0  

1 0 9 5  

1 3 1 5  

1 2 8 5  

1 2 1 0  

1 2 9 5  

1 2 8 0  

1 2 1 0  

1 4 1 0  

1 3 3 0  

1 2 1 0  

1 4 1 0

1 3 3 0

1 2 1 0

1 0 3 0

9 5 5

9 0 5

4 0 0

5 0 0

6 0 0

1 9 0 0

1 7 9 5

1 6 4 0

1 9 7 5

1 9 2 5

1 8 1 5

1 9 4 5  

1 9 2 0  

1 8 1 5  

2 1 1 5  

1 9 9 5  

1 8 1 5  

2 1 1 5

1 9 9 5

1 8 1 5

1 5 4 0

1 4 3 5

1 3 5 5

6 5 0  

7 0 0  

7 5 0  

1 0 7 5  

1 0 6 5  

1 0 1 0  

1 1 7 5  

1 1 3 5  

1 0 6 5  

1 1 7 5  

1 1 3 5  

1 0 6 5  

1 1 7 5  

1 1 3 5  

1 0 6 5  

1 1 7 5

1 1 3 5

1 0 6 5

8 9 0

8 6 5

8 4 5

6 5 0

7 0 0

7 5 0

1 6 1 0

1 6 0 0

1 5 1 0

1 7 6 5

1 7 0 5

1 5 9 5

1 7 6 5  

1 7 0 5  

1 5 9 5  

1 7 6 5  

1 7 0 5  

1 9 5 9  

1 7 6 5

1 7 0 5

1 9 5 9

1 3 3 0

1 2 9 5

1 2 7 0

8 0 0  

8 5 0  

9 0 0  

8 2 5  

5 3 5  

3 4 5  

1 0 1 5  

9 7 5  

9 0 0  

1 0 1 5  

9 7 5  

9 0 0  

9 9 5  

8 8 0  

7 0 5  

1 0 1 5

9 7 5

9 0 0

8 3 0

8 1 0

7 9 0

8 0 0

8 5 0

9 0 0

1 2 3 5

8 0 5

5 1 5

1 5 2 5

1 4 6 0

1 3 5 0

1 5 2 5  

1 4 6 0  

1 3 5 0  

1 4 9 0

1 3 1 5  

1 0 6 0  

1 5 2 5

1 4 6 0

1 3 5 0

1 2 4 5

1 2 1 5

1 1 8 0

9 5 0  

1 0 0 0  

1 0 5 0  

2 0 5  

1 0 5  

-  

7 5 5  

4 4 5  

2 7 5  

7 5 5  

5 3 5  

4 0 0  

5 2 0  

3 8 5  

2 8 0  

7 4 0

5 8 5

3 8 0

7 7 5

7 2 5

7 2 0

9 5 0

1 0 0 0

1 0 5 0

3 1 0

1 5 5

-  

1 1 3 0

6 7 0

4 1 0

1 1 3 0  

8 0 5  

5 9 5  

7 8 0  

5 7 5  

4 2 0  

1 1 1 0

8 7 5

5 6 5

1 1 6 0

1 0 9 0

1 0 8 0

1 1 0 0  

1 1 5 0  

1 2 0 0  

-  

-  

-  

1 9 0  

-  

-  

2 2 5  

-  

-  

2 0 5  

1 4 0  

9 0  

2 2 5

1 5 0

1 0 5

6 4 5

5 5 0

4 1 0

1 1 0 0

1 1 5 0

1 2 0 0

-  

-  

-  

2 9 0

-  

-  

3 4 0  

-  

-  

3 1 0  

2 0 5  

1 3 5  

3 4 0

2 2 5

1 5 5

9 6 5

8 2 5

6 2 0

CLASS  1500 CLASS 2500 

 

W C B

 
W C 6  W C 9  C 5  C 1 2

C F 8 -

M   

W C B

 
W C 6 W C 9  C 5  C 1 2

C F 8 -

M  

- 2 0  

T O  

1 0 0  

2 0 0  

3 0 0  

3 7 0 5  

3 3 7 5  

3 2 8 0  

3 7 5 0  

3 5 6 0  

3 3 6 5  

3 7 5 0  

3 5 8 0  

3 3 8 5  

3 7 5 0  

3 7 5 0  

3 6 4 0  

3 7 5 0

3 7 5 0

3 6 4 0

3 6 0 0

3 0 9 5

2 7 9 5

- 2 0  

T O  

1 0 0

2 0 0

3 0 0

6 1 7 0

5 6 2 5

5 4 7 0

6 2 5 0

5 9 3 0

5 6 0 5

6 2 5 0  

5 9 6 5  

5 6 4 0  

6 2 5 0  

6 2 5 0  

6 0 7 0  

6 2 5 0

6 2 5 0

6 0 7 0

6 0 0 0

5 1 6 0

4 6 6 0

4 0 0  

5 0 0  

6 0 0  

3 1 7 0  

2 9 9 5  

2 7 3 5  

3 2 9 0  

3 2 1 0  

3 0 2 5  

3 2 4 0  

3 2 0 0  

3 0 2 5  

3 5 3 0  

3 2 2 5  

3 0 2 5  

3 5 3 0

3 2 2 5

3 0 2 5

2 5 7 0

2 3 9 5

2 2 5 5

4 0 0

5 0 0

6 0 0

5 2 8 0

4 9 9 0

4 5 6 0

5 4 8 5

5 3 5 0

5 0 4 0

5 4 0 0  

5 3 3 0  

5 0 4 0  

5 8 8 0  

5 5 4 0  

5 0 4 0  

5 8 8 0

5 5 4 0

5 0 4 0

4 2 8 0

3 9 8 0

3 7 6 0

6 5 0  

7 0 0  

7 5 0  

2 6 8 5  

2 6 6 5  

2 5 2 0  

2 9 4 0  

2 8 4 0  

2 5 6 0  

2 9 4 0  

2 8 4 0  

2 6 6 0  

2 9 4 0  

2 8 4 0  

2 6 6 0  

2 9 4 0

2 8 4 0

2 6 6 0

2 2 2 0

2 1 6 0

2 1 1 0

6 5 0

7 0 0

7 5 0

4 4 7 5

4 4 4 0

4 2 0 0

4 9 0 5

4 7 3 0

4 4 3 0

4 9 0 5  

4 7 3 0  

4 4 3 0  

4 9 0 5  

4 7 3 0  

4 4 3 0  

4 9 0 5

4 7 3 0

4 4 3 0

3 7 0 0

3 6 0 0

3 5 2 0

8 0 0  

8 5 0  

9 0 0  

2 0 6 0  

1 3 4 0  

3 6 0  

2 5 4 0  

2 4 3 5  

2 2 4 5  

2 5 4 0  

2 4 3 5  

2 2 4 5  

2 4 8 5  

2 1 9 5  

1 7 6 5  

2 5 4 0

2 4 3 5

2 2 4 5

2 0 7 5

2 0 3 0

1 9 7 0

8 0 0

8 5 0

9 0 0

3 4 3 0

2 2 3 0

1 4 3 0

4 2 3 0

4 0 6 0

3 7 4 5

4 2 3 0  

4 0 6 0  

3 7 4 5  

4 1 4 5  

3 6 6 0  

2 9 4 5  

4 2 3 0

4 0 6 0

3 7 4 5

3 4 6 0

3 3 8 0

3 2 8 0

9 5 0  

1 0 0 0  

1 0 5 0  

5 1 5  

2 6 0  

-  

1 8 8 5  

1 1 1 5  

6 8 5  

1 8 8 5  

1 3 4 0  

9 9 5  

1 3 0 5  

9 6 0  

7 0 5  

1 8 5 0

1 6 4 0

9 4 5

1 9 3 0

1 8 2 0

1 8 0 0

9 5 0

1 0 0 0

1 0 5 0

8 6 0

4 3 0

-  

3 1 4 5

1 8 6 0

1 1 4 5

3 1 4 5  

2 2 3 0  

1 6 6 0  

2 1 7 0  

1 6 0 0  

1 1 7 0  

3 0 8 5

2 4 3 0

1 5 7 0

3 2 2 0

3 0 3 0

3 0 0 0

1 1 0 0  

1 1 5 0  

1 2 0 0  

-  

-  

-  

4 8 0  

-  

-  

5 6 5  

-  

-  

5 1 5  

3 4 5  

2 2 5  

5 6 5

3 8 0

2 6 0

1 6 1 0

1 3 7 0

1 0 3 0

1 1 0 0

1 1 5 0

1 2 0 0

-  

-  

-  

8 0 0

-  

-  

9 4 5  

-  

-  

8 6 0  

5 7 0  

3 7 0  

9 4 5

6 3 0

4 3 0

2 6 8 5

2 2 8 5

1 9 1 5
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1 * 800

3  

 

4 ANSI  B16.34  

5  

6 CF8M 1500  

 
1.3.4  

 
 

 
 

 
 
 

 
1  

   2 RF FF MF  
   3

 
 

  ISO228/1 DIN259 G PF BSP.F  
  ISO7/1 DIN2999 BS21 BSP.P RP/PS  
  ISO7/1 BS21 PT BSP.Tr Rc  
  ANSI  B21 NPT 
   G PF RP PS Rc PT 55 NPT 60  

     BSP.F BSP.P BSP.Tr BSP BSP BSP.P
DIN2999  

 
M20X2-6H/5g6g-S 60 20 2

6H/5g6g / S  
UNC-UNF-UNEF 1/4-20UNC-2A-LH  1/4  20  

UNC  2A 1A/2A/3A 1B/2B/3B  LH  

55
1/2  

 ISO7/1
GB7306 

BS21
 

NF E03-004 DIN2999  JIS13020
3  

GB133 

 Rc1/2 Rc1/2  ----- ----- PT1/2  ZG1/2  
 Rp1/2 Rp1/2  G1/2 J Rp1/2-DIN2999 PS1/2  ---- 
 R1/2 R1/2  G1/2  R1/2-DIN2999 PT1/2  ZG1/2  

1/2  
 ISO228/1

GB7307 
BS2779 NF E03-005 DIN259  JIS130202

 
GB133 

 G1/2 G1/2  G1/2 H R1/2 P F1/2 A
BB G1/2

 G1/2A
BB G1/2 A

BB G1/2 A
BB K1/2 P F1/2 A

BB G1/2
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   ANSI B1.20.1 60 55
ISO  

NPT NPSC
NPTR NPSM NPSL

(N P T  
 
1.3.5  

 
 

 
 

 
 

TRIM

 

 
                             

( M i n )  ( M a x )  ( M a t e r i a l )  
O F      ( O C  )  O F      ( O C  )  

 -20 O F      -29 O C  410 O F   ( 2 1 0  O C  )  

DUCTILE  IRON  -20 O F      -29 O C  650 O F   ( 3 4 3  O C  )  

(GRADE  WCB) -20 O F      -29 O C  800 O F   ( 4 2 6  O C  )  

(GRADE  LCB) -50 O F      -46 O C  650 O F   ( 3 4 3  O C  )  

CARBON MOLY(GRADE  WC1) -20 O F      -29 O C  850 O F   ( 4 5 4  O C  )  

(GRADE  WC6) -20 O F      -29 O C  1000 O F   ( 5 3 8  O C  )  

(GRADE  WC9) -20 O F      -29 O C  1050 O F   ( 5 6 6  O C  )  
5 C r - 0 . 5 M o ( G r a d e  C 5 5 0 2 )  -20 O F      -29 O C  1100 O F   ( 5 9 3  O C  )  
9 C r - 1 M o  ( G r a d e  C 1 2  )  -20 O F      -29 O C  1100 O F   ( 5 9 3  O C  )  
Ty p e  3 0 4  ( G r a d e  C F 8 ) 3 0 4  -425 O F    -254 O C  1500 O F   ( 8 1 6  O C  )  
Ty p e  3 4 7  ( G r a d e  C F 8 C ) 3 4 7 -425 O F    -254 O C  1500 O F   ( 8 1 6  O C  )  
Ty p e  3 1 6  ( G r a d e  C F 8 M ) 3 1 6 -425 O F    -254 O C  1500 O F   ( 8 1 6  O C  )  
3 ,  ½  N i  ( G R A D E  L C 3 )  -150 O F    -101 O C  650 O F   ( 3 4 3  O C  )  

 -325 O F    -198O C  400 O F   ( 2 0 4 O C  )  
 -325 O F    -198O C  550 O F   ( 2 8 8  O C  )  

I N C O N E L  -325 O F    -198O C  1200 O F   ( 6 4 9  O C  )  
M O N E L  -325 O F    -198O C  900 O F   ( 4 8 2  O C  )  
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H a s t e l l o y  B B  -325 O F    -198O C  7 0 0 O F   ( 3 7 1  O C  )  
H a s t e l l o y  C C  -325 O F    -198O C  1 0 0 0 O F   ( 5 3 8  O C )  
T I T N I U M  

6 0 0 O F   ( 3 1 6  O C )  
N I C K E L  -325 O F    -198O C  5 0 0 O F   ( 2 6 0  O C )  
A L L O Y 2 0 2 0  -20 O F    -46O C  3 0 0 O F   ( 1 4 9  O C )  

 
                          

( M I N )  ( M A X )  ( M AT E R I A L )  
O F      ( O C  )  O F      ( O C  )  

304  -450 O F   ( - 2 6 8 O C  )  600O F   ( 3 1 6 O C  )  

316  -450 O F   ( - 2 6 8 O C  )  600O F   ( 3 1 6 O C  )  

 -460 O F   ( - 2 7 3 O C  )  450O F   ( 2 3 2 O C  )  

INCONEL -400 O F   ( - 2 4 0 O C  )  1200O F   ( 6 4 9 O C  )  

K  MONEL  -400 O F   ( - 2 4 0 O C  )  900O F   ( 4 8 2 O C  )  

MN ONEL -400 O F   ( - 2 4 0 O C  )  900O F   ( 4 8 2 O C  )  

/*HASTELLOY B B   700O F   ( 3 7 1 O C  )  

HASTELLOY C C   1000O F   ( 5 3 8 O C  )  

T I TA N I U M   600O F   ( 3 1 6 O C  )  

N I C K E L  -325 O F   ( - 1 9 8 O C  )  600O F   ( 3 1 6 O C  )  

A L L O Y 2 0 2 0  -50 O F   ( - 4 6 O C  )  600O F   ( 3 1 6 O C  )  

416  40RC  -20 O F   ( - 2 9 O C  )  800O F   ( 4 2 6 O C  )  

SS440  60RC -20 O F   ( - 2 9 O C  )  800O F   ( 4 2 6 O C  )  

1 7 - 4  P H 1 7 - 4  -40 O F   ( - 4 0 O C  )  800O F   ( 4 2 6 O C  )  

A L L O Y 6 ( C O - C R )  -460 O F   ( - 2 7 3 O C  )  1500O F   ( 8 1 6 O C  )  

 -450 O F   ( - 2 6 8 O C  )  800O F   ( 4 2 6 O C  )  

CHROME PLATING  -450 O F   ( - 2 6 8 O C  )  1100O F   ( 5 9 O C  )  

ALUMINUM BRONZE  -460 O F   ( - 2 7 3 O C  )  600O F   ( 3 1 6 O C  )  

NITRILE(BUNAN)  -40 O F   ( - 4 0 O C  )  200O F   ( 9 3 O C  )  

FLUOROELASTOMER(VITON AND 

FLUOREL)  
-10 O F   ( - 2 3 O C  )  400O F   ( 2 0 4 O C  )  

TFE  -450 O F   ( - 2 6 8 O C  )  450O F   ( 2 3 2 O C  )  

N Y L O N  -100 O F   ( - 7 3 O C  )  200O F   ( 9 3 O C  )  

P O LY E T H Y L E N E  -100 O F   ( - 7 3 O C  )  200O F   ( 9 3 O C  )  

E O P R E N E  -40 O F   ( - 4 0 O C  )  180O F   ( 8 2 O C  )  
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A A A A A A A C A A A A A --- ---

C C B B C --- A~B C C C --- A~B A~B A A

C C C C C --- --- C C C --- A~B B A A

 C C C C C --- --- C C C --- --- --- A A

    --- --- A A --- A --- A A A --- --- A --- ---

� C C A A A~B A A B~C A A A A A A A
�

C C A A --- --- A B~C --- A~B A A A A A

C C A A --- --- A --- A --- --- A --- A A

C C A A --- --- A --- --- --- --- A --- A A

C C A A --- --- A --- A A A A --- A A

C C A A --- --- A --- --- --- A A --- A A

C C A A --- --- A --- --- --- A A --- A A

C C A A --- -- A --- --- --- A A --- A A

C C A~B A --- --- A --- --- --- A A --- A A

A~B A~B A~B A~B A~B A~B A~B A~B A~B A~B A~B A~B A~B A A

C C C B C C B C C C --- A C A A

 B B A A B A A A A A A A A A A

C C A~B A~B A~B A~B A --- C A~B A A A A~B A

C C A~B A~B A~B A~B A --- C A~B A A A C A

C C C A~B C C A --- C A~B B A A C A

� C C A A A A A C C C C A A A A

� C C A A A A A C C C C A A A A�

C C A A A A A C C C C A A A A

� C C A A A A A C C C C A A A A

� C C A A A A A C C C C A --- A A

C C A A --- --- A C C C C A --- A A

� C C A A A A A C C C C A A A A

� C C A A --- --- A C C C C A --- A A

C C A A --- --- A C C C C --- --- C A

� C C A A A A A C C C C --- --- A A

� C C A A --- --- A C C C C --- --- A A

C C B B --- --- B C C C C --- --- C A

� C C B A A~B A~B A C C C C --- --- A A

� C C A A --- --- B C C C C --- --- A A

C C C C --- --- C C C C C --- --- C A

� C C A A --- --- A C C C C --- --- A A

� C C A A --- --- B C C C C --- --- A A

C C C C --- --- C C C C C --- --- --- ---

A --- A A --- --- A --- --- --- --- --- --- A A

 C C A A A~B A~B A C C C A~B A~B --- A A
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A~B A~B A A A~B A A B A A A~B A A~B A A

A~B A~B A A A~B --- A~B B A A A~B A~B A~B C A

  B A --- --- A~B --- A A A~B A~B A~B C A

A A A A A A A A A A A A A A A

 A A A A A A A A A A A A A A A

 A A A A A A A C A~B A~B A A A --- ---

--- C A A A~B A~B A C A~B A~B A A A~B A ---

 A A A A A A A A A A A A A A A

A A A A A A A A A A A A A A A

 C C A~B A~B --- --- A --- --- --- A A --- --- ---

  B B A A --- --- A A --- B A A A A A

  A~B A~B A A A A A A A A A A A A A

 A A A A A A A A A A A A A A A

C C A A A A A B --- --- --- A A A A

 A A A A B --- A C --- B A A A A A

 C C A~B A~B A~B A~B A C C C C A A~B --- ---

C C C C C C C C C A~B A B C C C

 
C C C A C C C C C A A A~B C C C

 A~B A~B A A A A A A --- A A A --- A ---

B B B A --- --- A A --- A A A --- A ---

 A A A A A A A A A A A A A A A

 A A A A A A A A A A A A A A A

A A A A A A A A A A A A A A A

 C C A A B A A A~B A~B A~B A A A~B A A

 B B A A A A A A A A A A A A A

 --- --- A A --- --- A --- --- --- A A --- --- ---

 A A A A A A A A A A A A A A A

 B~C C A~B A~B --- --- B C C -- --- A B A ---

� C C A A C A~B A A~B C A A A --- --- A

� C C A A C A~B A A~B C A A A --- --- A
�

C C --- --- C --- A C C A A A --- --- A

� C C B B C --- A C C C A A C C A

� C C C B C --- A C C C A A C C A

C C C C C C A C C C A A C C A
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<30 C C C B C C B B B B A A B A~B A 

<50 C C C C C C B C B B A B B B A 

C C C C C C C C C C A C C C A 

<30 C C C C C C B B B B A A B B A 

<70 C C C C C C C C C C A B C C A 

C C C C C C C C C C A C C C A 

<30 C C C C C C C C C B A A B C A 

<70 C C C C C C C C C C A B<50oC C C A 

C C C C C C C C C C B C C C B 

<30 C C C C C C C C C C A C C C A 

<80 C C C C C C C C C C A C C C A 

C C C C C C C C C C B  C C C B 

<30 A A A A A A A A A A A --- A C A 

<30 C C C C C C --- A --- --- --- --- --- A ---

 C C A A C A A A --- A A A --- A A 

<30  --- --- A A A~B A~B A C A A A A A A A 

<30 A A A A A A A B A A A A A A A 

<90 A~B A~B A A A A A B A A A A A A A <10 

--- --- A A A A A B A A A A A A A 

<30 A A A A A A A B A A A A A A A 

<100 A A A A A A A C A A A A A A A 

--- --- B B --- --- A C A A A A A --- ---

<30 A A A A A A A C A A A A A --- ---

<100 B B A A --- B A C A A A A A --- ---

--- --- --- --- --- --- --- C A A A A A --- ---

<30 C C B B --- --- B C A A A A A --- ---

<80 C C --- --- --- --- --- C A A A A A --- ---

C C --- --- --- --- --- C A A A A A --- ---

�260 --- --- B B --- --- B --- A B B B B --- ---

�480 --- --- C C --- --- C --- A B B B B --- ---

<10  C C A A C B A C --- A~B A A A~B --- A 

<70 C C A~B A A A A C A~B A~B A A A A A 

 C C A~B A B A~B A C A~B A~B A A A A A 

C C A~B A B --- A C A~B A~B A A A~B A A~B

C C C B   A C --- --- A A --- A ---

1       2 SUS 304 SUS 316     

3 C               4 30% B C  

 5                           6  

 7                             8  
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   GB  

PTFE -29 200    
RTFE -29 203    
EK -29 250   POB 
PEEK -29 285    
TFM1600 -50 233   PTFE+PFA
NBR -20 100    
EPDM -20 120    
FKM -20 150    
GRAFOIL -200 500   /  
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1.3.6  
   

ASME B16.34 API EN12516
DIN GB JIS  

    
1.3.7  

 
 
1.3.8  
 
1.3.9  
1.3.9.1  
1.3.9.2  
    ISO5211

 
1.3.9.3  

  
  
  
  
  
  
  
  
  

 
 
1.4  
1.4.1  

WCB/A105
-29 426

 
ASTM A216 WCB / DIN 17 245 – 1.0619 / AFNOR A48 C – M / BS 1504-16 /JIS 

SCPH 2 GS-C25N / WCB  
ASTM  A105 GS-C25N WCB cadt / A105(forge) 

LCB
-45 345

 
ASTM A352 gr.LCB /DIN 17 245-1.1138/AFNOR FB-M/BS 1504-161/JIS SCPL 1. 

GS-CK24 LCB 
 
WC6

-28
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593 WC6 WCB
 

ASTM A217 WC6 / DIN 17 245 – 1.7357 / AFNOR 15CD505 – M / BS 1504-621 / 
JIS SCPH 21 GS17 Cr Mo 5 5 WC6  

WC9
WC9 WC6 WC6 -28 595

 
ASTM A217 WC9/ DIN 17 245 – 1.7357 / AFNOR 15CD505 – M / BS 1504-621 / 

JIS SCPH 21  WC9 

316/CF8M
316

304 -253 815  
ASTM A351 CF8M /AISI 316 / DIN 17 445 – 1.4408 / AFNOR Z6CND18.10.3M 

/BS 1505 – 316 C15 / JIS SCS 14A 
ASTM A 182 / A240 gr. F316/ AISI 316 / DIN 17 440 – 1.4401 

G-X 6 Cr Ni  Mo 18 10(cast) /X5 Cr Ni Mo 18 10(forge) 

316L/CF3M
316L 316 316
316 455  

ASTM A351 CF3M /AISI 316L / DIN 17 440 – 1.4404 / AFNOR Z2CND18.12.3M 
/BS 1504 – 316 C12 / JIS SCS 16A 

316L 
304/CF8

A     
316/304/316L/304L WCB
1.  
2.  
3.  

304 316  
304 2-3%

316  
316 316

316 304  
 

 
304 316

316  
304 316
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4.  

450 900

 
304L 316L 304L 316L

 

 
450 ~900

304L 316L  
 
5.  

 
 
6.  

304
100%  
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1.4.2  
Buna-N

-18 ~100 NBR NITRILE HYCAR

 
FG -18 ~82 CFR 21 177.2600.

FDA  
EPDM

-28 ~120 EPDM
EPT Nordell EPR

HVAC
 

-28 ~120 CFR 21 177.2600.
FDA  

PTFE
-32 ~200

 

 
RTFE 

RTFE PTFE PTFE 0.02~0.04

PTFE

PTFE  
Viton

-18 ~150 Viton Fluorel 3M

 
UHMWPE 

-32 ~88 PTFE
 

Silicone
-100 ~300

 
Graphite

1~2 2.2~2.3
1.5~1.8

 
3000 3600

2000
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4 2
100

0.1
 

 
 
1.5  
1.5.1  

ASME B16.34  
ASME B31.3  
API 609  
EN 13445 
DIN 3840 

 
1.5.2  
1.5.2.1  ASME B16.5---  
1.5.2.2  ASME B16.47---  
1.5.2.3  ISO 7005 
1.5.2.4  EN 1092 
1.5.2.5  DIN 2501 
1.5.2.6  API 605 
1.5.2.7  JIS---  
 
1.5.3  (FTF) 
1.5.3.1  API 609 
1.5.3.2  API 6A 
1.5.3.3  BS 2080 
1.5.3.4  ISO 5752 
1.5.3.5  EN 558-1 
1.5.3.6  DIN 3202 
1.5.3.7  ANSI B16.10 (For gate) 
1.5.3.8  JIS B2002 
1.5.3.9  NFE29-305 
 
1.5.4  
1.5.4.1  ISO 5211 
 
1.5.5  
1.5.5.1  ISO 5208 
1.5.5.2  API 598  
1.5.5.3  EN 12266-1 
 
1.6.   
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API 6D 
API 608 
ANSI B16.34 
NACE MR-01-75  
BS 5351 

 
1.7  
1.7.1  

ASME B16.34   
API 600   
API 6D  

 
1.7.2  
1.7.2.1  ASME B16.5---  
1.7.2.2  ASME B16.47---  
 
1.7.3  (FTF) 
1.7.3.1  ANSI B16.10  
 
 
1.7.4  
1.7.4.1  ISO 5211 
 
1.7.5  
1.7.5.1  API 598  
 
1.7.6  

API 6D 
API 608 
ANSI B16.34 
NACE MR-01-75  
BS 5351 

 
1.8   

ASME  --- ( ) (V) 
ASME  --- (UV) 
API RP 520  

---  
---  

API 526  
API 527  
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1.9   
ISO

                        
ISO 4126           
ISO 5208           
ISO 5209           
ISO 5210 Pt.1         
ISO 5210 Pt.2         
ISO 5210 Pt.3         
ISO 5211 Pt.1         
ISO 5211 Pt.2         
ISO 5211 Pt.3         
ISO 5752            
ISO 5996            
ISO 6002            
ISO 6552            
ISO 6553            
ISO 6554            
ISO 6704            
ISO 6948            
ISO 7121            
ISO 7259            
ISO 7841            
 
BS

                       
BS 1212             
BS 1123             
BS 1414             
BS 1552             
BS 1570             
BS 1735             125 1.5”~24”  
BS 1868              
BS 1873              
BS 1952             
BS 1953             
BS 1968             
BS 2060             
BS 2080              
BS 2591 PT.1           
BS 2591 PT.2           
BS 2591 PT.3           
BS 2591 PT.4           
BS 2591 PT.5           
BS 2995      2”           
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BS 3464             
BS 3808            2”  
BS 3948             
BS 3952             
BS 3961             
BS 4090             
BS 4133             
BS 4312             
BS 4460             
BS 5146               
BS 5150             
BS 5151             
BS 5152             
BS 5153             
BS 5154             
BS 5155             
BS 5156             
BS 5157             
BS 5159             
BS 5160             
BS 5351             
BS 5417             
BS 5418             
 
ANSI

                      
ANSI A126           
ANSI A181           
ANSI B16.5           
ANSI B16.10          
ANSI B16.34          
ANSI B127.1          
 
API

                      
API SPEC6D API 6D  16 1 
API STD6D            
API STD6D            
API SPE14D           
API 526               
API 527              ---  
API 528               
API 529               
API 594               
API 595               
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API 597               
API 598               
API 599               
API 600               
API 602               
API 603              150  
AP I604               
API 607               
API 609              150 150 F  
 
ASTM

                     
ASTM A230            
ASTM A232            
ASTM A350            
ASTM A338            
ASTM A694            
ASTM A404            
ASTM A522            8% 9%  
 
MSS

                     
MSS SP-6             
MSS SP-9             
MSS SP-25            
MSS SP-42           150  
MSS SP-54           X  
MSS SP-55            
MSS SP-61            
MSS SP-67            
MSS SP-70            
MSS SP-71            
MSS SP-72            
MSS SP-78            
MSS SP-82            
MSS SP-84            
MSS SP-86            
 
GB

                     
 GB/T8464-1998          GB8464-87 GB8465.1~.8-87      
 GB/T12220-1989          JB106-78   MOD ISO5209-1977  
 GB/T12221-1989        JB97~98-75 JB1686~1688-75 NEQ ISO5752-1982  
 GB/T12222-1989              MOD ISO5210/1~/3-1982  
 GB/T12223-1989            MOD ISO5211/1~/3-1982  
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 GB/T12224-1989               
 GB/T12225-1989                
 GB/T12226-1989                
 GB/T12227-1989                
 GB/T12228-1989                
 GB/T12229-1989                
 GB/T12230-1989                
 GB/T12232-1989               
 GB/T12233-1989                
 GB/T12234-1989               
 GB/T12235-1989                
 GB/T12236-1989               
 GB/T12237-1989                
 GB/T12238-1989            NEQ BS5155-1984  
 GB/T12239-1989               
 GB/T12240-1989               
 GB/T12241-1989            MOD ISO4126-1984  
 GB/T12242-1989               
 GB/T12243-1989           NEQ JIS8210-1978  
 GB/T12244-1989               
 GB/T12245-1989               
 GB/T12246-1989              
 GB/T12247-1989           (MOD )ISO6704-1982  
 GB/T12248-1989           (NEQ) ISO6552-1980  
 GB/T12249-1989            (NEQ )ISO6553-1980  
 GB/T12250-1989          JB2762-79 NEQ ISO6554-1980  
 GB/T12251-1989         GB4981-85 NEQ ISO6948-1981  
GB/T13927-1992             NEQ ISO5208-1982  
GB/T13932-1992                
GB/T15185-1994               
 GB/T15188.1-1994         JB96-75 JB1686-75     
 GB/T15188.2-1994              
 GB/T15188.3-1994         JB96-75 JB1686-75     
 GB/T15188.4-1994          JB96-75 JB1686-75  
 
1.10.   

KI  
1.10.1  
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. 
       
 
1.10.2   

 
 

 
CF8 CF8M CF3M

 
2 2

 
1

 
1 HB

 
1 1 1

 
 

12 API 608
10 PTFE

API 608 10  
 
6Kg/cm2  

 

 
 
1.11.   

 
 

--- ---  
1.3.4  

 
                       

 
 

  
  
  
  

1.1
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1
 

2  
3  
4  

1  
2  
3  
4  

         
           
     

1  
2  
3

 

1  
2  
3  
4

 

1  
2  
 

1  
2  

3  

 

1  

2 90  

1

 

2

 

1
 

2  

 

   

1  
2  
3

 
4

 

1  
2  

 

1
2  

1  
2  
3  

 
 
 
 
 
 
 
 
 
 
 



     

 

  

 

Y
  

 

 

 

 

 

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
 

           
 

       
 

 
 
 
 
 
 
1.12  ~  
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B
 
1 : 

KI  
150 3000 PN10 PN16 PN25 PN40 10K 20K  

WCB CF8M CF8 1.0619 1.4408 1.4308  
1/2 3/4� 1� 2� DN15 DN20 DN25 DN50  

5N8A4  
~  

 



5  N   8  C  4 
                        

5 4
 
 4 A C  
 

3 8  
 
 2  
 

1 2005  
 

2002 2 2003 3 2004 4   
 

 1 2 3 4 5 6 7 8 9 10 11 12 
 1 2 3 4 5 6 7 8 9 0 N D 

 
 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
 1 2 3 4 5 6 7 8 9 0 A B C D E F 

 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31  
 G H J K L M N P Q R S T U V WZ  

 
A A B C D B 1 2 3  

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
 1 2 3 4 5 6 7 8 9 0 A B C D E F G 

 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
 H J K L M N P Q R S T U V W X Y Z 

 
2  

1/2 3/4� 1� 2� DN15 DN20 DN25 DN50  
WCB CF8M CF8 1.0619 1.4408 1.4308  
5D831  

 
3  
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C  JB308 75  

 
7  
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1 1 1  

1  

   Z  X 
 J  H 
 L  A 

   Q  Y 
   D  S 

 G   
-40 D B W

 
 
2 2 2  

2  

     0      5 
--  1       6 

—   2       7 
      3 —   8 

    4       9 
 

    6K 7K 3  
 
3 3 3  

3  

 1  7 

1 2 3 4 5 6 7

7

6  

5  

4  

3  

2  

1  
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 2  8 
 4  9 
 6   

 
 
4 4 4 ~13  

4  
               

       0 
 1 

 
   

 2 
 3 

 
 

   
 

  4 
 5  

       

 
 
 

   

 6 
 

5  

 1 
 4 

 5 
 6  

  7 
 

6  
         

     1 
L   4 

 
   

T   
     

5 
        7 

 
7                                              8  

    
 0  1 

 1  3 
 3 

 

 7 
 

9                                              10  
            

     3  1 
T  4 

   
   2 

 
   

     5  4 
     7  5    

T  8 

 

 
   

 6 
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11  
               

       0 
 1 
 2 

     3 

 
 

   

 4 
     5 
     6 

 
 

     

     7 

 
 
 
 

   

 
 

 
      8 

     9 
G  

 
12                                             13  

    
 1  1 

 2  5 
 3  8 

 4  9 
 5 

 

  
 
5 5 14  

14  
    

 T  D 
 X  Y 

 N  J 
 F  Q 

 B  C 
 H  P 

W
 

6 6 JB74 59
530 JB74 59  

7 7 15  
15  

    
HT250 Z Cr5Mo I 
KTH300-06 K 1Cr18Ni9Ti P 
QT400-15 Q Cr18Ni12Mo2Ti R 
H62 T 12Cr1MoV V 
ZG25  C   

PN 1.6Mpa( 16kg/cm2) PN 2.5 Mpa( 25kg/cm2) ,  
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:  
 

 
 

 
 

 
 

 
 

 
  

 

 

     

 
1.  

 

90

 

 
 

 
      

 
 

 
 

 
 

 
1.1.   
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( wafer lugged ) 
: 

 
 
 
 

1.2.   

0 90 90  
90

 

 

 
                            
1.3.   
1.3.1.  
1.3.1.1. A  
1.3.1.1.1. 1

(Wafer) (Lug)  
16bar         

(Lug) 16bar  
50-300mm 
1.6Mpa 
-40 -120  
DIN ANSI 
- , - / / - -EPDM/NBR 

1.3.1.1.2. 2 , Wafer)
(Lug)  

 
 

50-300mm 
1.6Mpa 
-40 -120  
PN6/10/16 ANSI150 
- - - -EPDM/NBR 

 
1.3.1.1.3  3
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50-900mm 
            50-500 mm 

50-300 mm------ ~1200KPa 
          350-500 mm----- ~1000 KPa 
          600-900 mm----- ~700 KPa 

-40 -120  
AS 2129E ANSI 125/150 

- / - / /316SS - 316/18-8/17-4 -EPDM/NBR 
 
1.3.1.1.4  4

 
Cv

 

 
 

50-500 mm 
-40 -150  
0.7 1.0 Mpa 
DIN ANSI 
- / / - /EPDM /NBR /TFE -

-EPDM/NBR/TFE  EPDM/TFE  NBR/  
 
1.3.1.1.5  5  

 
 

50-900 mm 
-40 -120  
0.7 1.0 1.2Mpa 
DIN ANSI 
- / / - / / - -EPDM/NBR 

 
1.3.1.1.6  6

 
O

 
 

ISO5752  20 ISO5211
 

40-300 mm 
-30 -150  
10bar 
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DIN  PN10/16 ANSI 150 
- / - / EPDM /NBR - -EPDM/ 

NBR 
 
1.3.1.1.7  7 FDA

EPDM

 
O

 

 

 
ISO5752  20 ISO5211

 
40-900 mm 
-40 -160  
10-16bar 
DIN  PN6/10/16 ANSI 150 JIS 5K/10K 
- / / - / / / / / 

- -EPDM/ NBR 
 
1.3.1.1.8 8  

O  
 

100-1050 mm 
-40 -120  
10-16bar 
DIN  ANSI  
- / - / + / - -EPDM/ 

NBR/  
 
1.3.1.1.9  9  

ISO5752/4 13 14
ISO5211  
16bar  

100-1200 mm 
-40 -120  
16bar 
DIN  PN10/16 ANSI 150 ISO JIS BS API 
- / - / / / - /

-EPDM/ NBR 
 
1.3.1.1.10  10  
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ISO5752/4 13 14
ISO5211  

 

 
700-2600 mm 
-30 -120  
10/16bar 
DIN  PN10/16 DN1300-2000 16bar DN2000
10bar  
- / - / + / - /

-EPDM/ NBR 
 
1.3.1.2  B  
1.3.1.2.1 1

 
25bar 8m/s  

 
ISO5752 20 ISO5211

 
50-1000mm 
-300C 1300C 
25bar 
DIN PN10/16/25 ANSI 150 
- / / - / / /EPDM /NBR 

/ - -EPDM/NBR 
 
1.3.1.2.2  2

 

 
 

ISO5752/5 ISO572
20 ISO5211  

50-1000mm 
-400C 1200C 
16bar 
DIN PN10/16 ANSI 150 
- / / / - / /

/EPDM /NBR / - -EPDM/NBR 
 
1.3.1.3   C  
1.3.1.3.1  1  

316  
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150-3000mm 
-200C 800C 
6/10/1616bar 
ISO 
- - - AIS413 -316  

 
1.3.2    
1.3.2.1  D  
1.3.2.1.1  1  PTFE

 
 

ISO5752/5 ISO5211  
50-200mm 
-400C 2000C 
10bar 
PN10/16 ANSI 150 
- -PTFE/ / - / -PTFE 

 
1.3.2.2  E  
1.3.2.2.1  1  PTFE/PFA

 
 

3  
40-600mm 
-400C 2000C 
10bar 
PN10 ANSI150 

- -PFA /UHMWPE / - / -PTFE/ 
UHMWPE/EPDM 

 
1.3.2.2.2  2  NeoSeal 1

3mm PTFE/PFA

Kv -

/ HFS  
3  

40-600mm 
-400C 2000C 
10bar 
PN10 16 ANSI150 FIS 10K 

- -PFA /UHMWPE / - / -PTFE/ 
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UHMWPE/EPDM 
 
1.3.3    
1.3.3.1  F  

 
 

F360 ANSI150# F370 ANSI 300# F362 ANSI 150#  
ANSI IV

ANSI VI  
API607 

Cv  
-20F-1000F 
ANSI 150# 300# 
- / / -316/ - 17-4PH -

PTFE/UHMWPE/RTFE / NBR/ERDM/FKM / 316//  
 
1.3.3.2  G  

 
 

ISO5211  
 

 
50-1200mm 
-290C 4000C 
ANSI 150# 300# 600# ANSI B16.34  
DIN PN 10/16,PN25/40,PN64/PN100,(ANSIB16.5) 

- / / - / - / -
PTFE/UHME/ 625 

 
1.3.3.3  H  

HVAC
 

2  
ISO5211  

Cv  
 

50-700mm 
-50 -400  
PN25 PN40 ANSI150  
- / - / - -RTFE/ / RTFE 

 
1.3.4   
1.3.4.1  J  
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80-2800mm 
-60 -450  
ASME 150-900 DIN  PN10-100 ISO PN20-150 

ASI B16.5 ANSIB16.47 ISO5752 EN558 DIN2501 EN1092  
- / / - / / - /

- 21 -Duplex+  
 
2.  
 

90
90

 
90

 
 

 
 

 
 

 
 

 
 

 
 

 
 

2.1   
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 PTFE RTFE FPM EPDM  
  

 
 

 
 

 
 

 
 

                
                                  

 
D

 
1 KV Kingdom  

Valve” - 2~4
KV-010 1000WOG  

 
KV-010  

KV-020 L20 
 

KV-030 031 032 L30 L31 L32 L3C M30 M31 M32 080 L9C KV-080
L9C  

 
KV-040 04G 04H 04N 04J 04K 04M 04N 041 042 04A 04C  
KV-L40 L4G L4H L4N L4J L4K L4M L4N L41 L42 L4A L4C  
KV-060 06G 06H 06N 06J 06K 06M 06N 061 062 06A 06C 
KV-L60 L6G L6H L6N L6J L6K L6M L6N L61 L62 L6A L6C  

KV-071 072 L7N L71 L7K L7M 071 L7N
 

 L KV-L50 L5N/L T KV-L51 L5N/T 
 

 
NPT DIN2999 DIN259 PT BSP ISO7/1 GB7306

 
KI KV-010 4 0 KV-020 030

L30  
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KI 4 1 KV-031 L31  
 

KI 4 2 KV-032 L32  
 

 
KV-L3C L9C 

 
 

     
 04G L4G 04H L4H

06G L6G 06H L6H 
PN16 PN25 PN40
1.6Mpa 2.5Mpa 4.0Mpa

DN15~DN200 CF8M CF8
WCB CF3M 

 041 L41 042 L42
061 L61 062 L62
071 072 

150 300 1/2 ~8  CF8M CF8
WCB CF3M 

 04J L4J 04K L4K
04M L04M 04N L4N
06J L6J 06K L6K
06M L6M 06N L6N
L7J L7K L7M L7N 

PN10 PN16 PN25 PN40 DN15~DN200 1.4408 1.4308
1.0619 1.4404 

 04A L4A 04C L4C 10K 20K 15A~200A SCS14A SCS13A
SCPH2 SCS16A 

 
  

2  
  2 L KV-L20 L  

2 0 080  
  2 M M30 M31 M32 M3F  
  2 0 KV-010 020 030  

3  
3  1 2 3  
3  4  
3  5  
3  6  
3  7  
3  8 2000WOG  

    3 9  
4   

4 0  
4 1  
4 2  
4 F M3F L3F 
4 C  

4
 
4 G H PN16 PN25  
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4 J K M N PN10 PN16 PN25 PN40  
4 A C 10K 20K  
4 1 2 150 300  

 
2.2  

 
HVAC

 
 

 

 
  
  
  
  
 

 
 

 
 V  
 PTFE

20%
50%  

 
2.3  
    
2.3.1  A  
2.3.1.1  1 KV-061  
       

 
 

API607 BS6755 2  
 
 

PREVAR  
 

NACE MR0175  
15-250mm 
-196 500  
ANSI 150 600 

ANSI B 16.5 JIS GB  
/ /

PTFE/RTFE/PEEK/NYLON/ /  
 

2.3.1.2   2  
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TSO  
 

 
 

RTFE H  
 

*  
*  

 
 

150# 300# 400# 600# 900# 1500# 
2” 36” 

ANSI B 16.5 JIS 
WCB/CF8 CF8/CF8M WCB Cr  

TFE/RTFE/PEEK   
 

2.3.1.3  3 V  
V  

ANSI FCI 70-2 B16.104 ClassV  
 

V  
304/316  

 
 

200 TFE 200 250  TFE  
200  TFE  200 250  

NACE MR0175  
25-500mm 
150#/300# 
-29 -260  

CF8M/CF8 WCB 304ss/316ss
316  

 
2.3.1.4   4 KV-L5N/L5K  

 
 

 
L T  

2 4  
 

 
 

NACE MR0175  
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15-200mm 
-29 500  
ANSI 150# 300# 

ANSI B 16.5 JIS GB  
/ /  

PTFE/PFA RPTFE PEEK PTFE 
 

2.3.1.5  5  

 
 
 

 
 

 
ANSI B 16.104 FCI70-2  Class V 

 
150-500mm 
-29 500  
ANSI 150# 600# 

ANSI B 16.5 JIS GB 
WCB/CF8 304ss

Stellited,Graphite 
 1. Tyco Valves&Controls-KTM&KTMC Plant 

2.3.1.6  6  
 

2.3.1.7  7  
 

 
 

 
1Mpa 

3/4 1
 

20-200mm 
-20 260  
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   A105 
   A105(1) 
   AISI 4140 

 A105 
   A105(1) 

O-    VITON 
GRAPHITE 

   INCONELX750  
 
2.3.2.4  4 ( )HPA/HRA/DB 

DN50-DN 1500 (2”-60”) 
Class 150- Class 2500, API 10000 
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(RF) (RTJ)  
 

 
  A105 
  A105(1) 
  AISI 4140 

A105 
  A105(1) 

O-   VITON 
GRAPHITE 

  INCONELX75012 
(1) 0.003”  
 

2.3.3   C   
           . 

 
 

 
 

—15~600mm —15~900 mm 
800  

ANSI 150# 300# 600# 900# 1500# 2500# 4500# 
- /  

 
2.3.4  D   

 
 

API 6D NACE MR-01-75  
 

API 6D  
 

 
-20 ~120  

O  
API-RP6FA API 607 
 

 
Class 150     2” - 36”                   Class 900     2” - 30” 
Class 300     2” - 36”                   Class 1500    2” - 16” 
Class 600     2” - 36” 

 
+  

-20 ~120  
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1.  
1.1  

 
 

5 2 52  

 
 

 
 

( )

DN50

 
 

 
 

 

 
 

 
 

 
 
1.2.  
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1.3.  

 
 

 
 

 
 

 
 

 
 
1.4.  
1.4.1.  
1.4.1.1. 1  

 
 

T
 

 
 

 
ISO  

 
 

100%  
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ANSI B16.34  
 

50-700mm 
ASME900-2500 4500  
-253 -+816  

ASME API600 DIN ISO TRD VGB TRB PED 
A105 LF2 F11 F12 F22 F91 F316 F321  
SEMPELL  

1.4.1.2. 2  
 

 
ASME16.34  

ANSIB16.10  
 

 
ISO  

 
50-60mm 
-46 -+650  

ASME900-2500 4500  
ASMEB16.25 

A216WCB A217WC6 A217WC9 A217C12A 
1.4.1.3.  3  

33% 

 

 
Stellite21

Stellite6

 

 
---

 
---
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--- Dewrance

 
ISO  

 
125-600mm 
160-500Bar 
ASME1000-2850 

ASMEB16.25 
-A216  WCB A217  WC6 A217  WC9 A217  C12A 

 
1.4.2  

 
1.4.3.  

 
 

 
 

API-6D 
 

 
 

-20to120  
O  
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-  
 
 

 
1.4.4.   
1.4.4.1.  1  

 
Keystone  

 
 

 
 

K-LON
 

MSS-S81  
 

 
 
 
 
 

 
 

 
 

 
 

 
 

 
 
50-600mm 
10bar 
-20 -+230  
ANSI DIN AS 

 
- / - - - / / / /

/  
 
1.4.4.2. 2  
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1.4.4.2.1.  a  
 

 
 

100%  
 

 
 

3 -24 (100PSI) 26 -36 (75PSI) 26 -54 (50PSI) 
100PSI 75PSI 50PSI 
0 -+230  
ANSIB16.5 MSS-SP44 

 
- / - - - / / / /

/  
1.4.4.2.2 .  b  

2 -16 150PSI 18 -24 90PSI  
150PSI 90PSI 
0 -+200  
ANSIB16.5 

 
- / - - - / / / /

/  
1.4.4.2.3.  d  

4 -30  
300PSI 
0 -+200  
ANSIB16.5 

 
- / - - - / / / /

/  
 
1.4.4.3  

 
1.4.4.3.1.  a  

2 -24  
150PSI 
MSS     

 
- / - / - - /  

1.4.4.3.2  b  
3 60  
300 PSI 
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MSS  
 

- / - - /  
 
1.4.4.4.  4  

SB1700 S20 F215
F220  

 
1.4.4.4.1. a  

2 -24  
150PSI 

 
- / / - / - - /  

1.4.4.4.2  b  
2 -24  
150PSI 

 
- / / - / - - /  

1.4.4.4.3  .c  
2 -24  
150PSI 

 
- / / - / - -  

1.4.4.4.4.  d  
2 -24 144  
150PSI 

 
1.4.4.4.5  e  

2 -24 24  
150PSI 

 
- / / - / - - /  

 
1.5   

   
   
  EDWARD 
  VELAN 
  HOPKINSON 
  OKANO 
  YONEIKI 
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2.   
2.1.  

 
 

 
 

 
 

25%-30%
 

 
 

 
 

 
 

 
Y  

 
 
2.2.  

 
 

 
 

 
 

 
 

 
 
 
 

 
Y  
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2.3.   

 

 
 

 
 
2.4.   
2.4.1. 1  

 
 

 
 

 
ISO  

 
 

100%  
 

ANSI B16.34  
 

50-700mm 
ASME900-2500 4500  
-253 +816  

ASME API600 DIN ISO TRD VGB TRB PED 
A105 LF2 F11 F12 F22 F91 F316 F321  
SEMPELL  

2.4.2  2  
 

 
ASME16.34  

ANSIB16.10  
 

ISO  
 

50-400mm 
-46 +650  
ASME900-2500 4500  

ASMEB16.25 
 - A216  WCB A217  WC6 A217  WC9 A217  C12A 

2.4.3. 3  
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DN10-DN50 
-20 +620  
ASME900-2500 4500 DIN PN100-500 

 
-DIN1.0460/1.5415/1.7335/1.7380/1.4922/1.4903/1.4550 ASME A105/A182 F11/A182 

F22/F91/F347 
2. 4.4  4  

K
 

2. 4.5  5  
3/8 -12  
-350 +1500 F 

ANSI150-600# 
 

2. 4.6  6  
3/8 -12  
-350 +1472 F 

ANSI150-600# 
 

 
DN15-DN350 
-195 +525  
PN10-PN100 ASME150# - 800# 

 
3.   
3.1.  

 
 

-
 

 
3.2   
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3.3.  
 

 
 

 
 

 
 

 
 
3. 4   
3. 4.1 1  

 
 

 
 

 
100%  

 
ANSI B16.34  

50-600mm 
ASME900-2500 4500  
-253 +816  

ASME API600 DIN ISO TRD VGB TRB PED 
-A105 LF2 F11 F12 F22 F91 F316 F321  

 
3. 4.2  2  

 
ASME16.34  

ANSI B16.10  
50-1200mm 
-46 +650  
ASME900-2500 4500  

ASME B16.25 
- A216  WCB A217  WC6 A217  WC9 A217  C12A 

 
3. 4.3  3  
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. 
 

 
DN150-DN1400 
-20 +620  
ANSI 150 ANSI 400 ANSI 600 

 
A216  WCB A217  WC6 A217  WC9 A217  C12A 

3. 4.4.  4  
 

 
 

 
DN40-DN600 
1.0Mpa 1.6MPa 
-40 +120  

 
- / / - -NBR/PTFE 

 
3. 4.5.  5  

 
 

 
 

 
DN50-DN1800 
ANSI 150 ANSI 2500 
-150 +600  

 
- / / / / / - / / / /
-NBR/PTFE/EPDM/ /  

3. 4.6. 6  
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DN8-DN1800 
5.0MPa 
+60  

 
- - - O  

 
4.    

 
 

 
 
 
 

 
 

 
 

 
/  

 
 

 
 

    [Kg/s]  or  [t/h] 

 g  [Kg/m  
v   [m /Kg]  specific  volume 
m  [Kg/KMol] molare  weight 

 
5.    
5.1   

ASME/ANSIB16.34 20 29

 
ASME/ANSIB16.34 2.1.1 --- 

ASME/ANSI16.34  
ASME/ANSIB16.34 2.1.2 --- 

 
ASME/ANSIB16.34 2.1.2 ---- 21/2
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5.2.  
 

 
5.3.  

 
 
 

 

 

     

 
1.    

 
1.1    

Pressure Relief Valve(PRV) 
(Safety Valve)  
(Relief Valve) 

(Safety Relief Valve) 
 

(Safety Valve) 
 

 
 

 
(Relief Valve) 

 
 

 
 

(Safety Relief Valve)  
 

 
1.2    
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0%  

 
1.3    

 
 

 
 

 
1.4    

MAWP
 

Set pressure  
Back pressure  
Over pressure  

 
1.5    

 
 

 
 

 
 

 
1.6    

 
 

 
+  

 
2.    
 
2.1   

 
 

 
 

 

 
 

 
 
2.2   
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/  
 
2.3    

 
 

/  
 

 
/  

 
 
2.4    

/  
 
 

 
 

 
 

 
/  

 
 
3.     

ASME section  - Fired Vessel  
ASME section  - (Unfired Vessel) 
API2000 - (Low pressure PRV) 
API520 - (Fire Sizing) 
API526 - (Valve Dimension) 
API527 - (SeatTightness) 

 
4.    

/ /  
CP/Cv  

/  
 

 
 

 
 
5.     
5.1  1  -  
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96%  
 

2.5K6 2.5K26 3M6 3M26  
3100psi  

 
 
5.2  2 -  

 
 

 
96%  

 
1.5H23 6RR10  

3100psing  
1050DerF  

 
5.3   3  - E  

 
API526  

 
 

 
1 X2 -8 X10  
-268 - +538  

15psi-6000psi 
/ /  

 
5.4   4  -  

800 900
BP 10%

/O  
ASME SECTION  ASME SECTION  

 
 

 
800 3/4 X1 -1-1/2 X2-1/2  
900 1/2 1 -1-1/2 2-1/2  
BP 3/4 1 -1 1  
800 -268 - +399  
900 -268 - +399  
BP -28 -+204  

800 15psi-1500psi 
900 5 psi -5000 psi 



- 72 - 

BP 50 psi -1500 psi 
/ /  

 
5.5   5 200/400/500/800  

200 65
400/800

500 ,
Teflon ,  

ASME SECTION VIII 
; 

: 
 

200/400/800  1”x 2”-8”x10” 
500    1-1/2” x 3” –8” x  10” 
200/400/800/  –253  ~+268  
500   –54  ~ +268  

200   25psi~6720 psi 
400/800 15psi~6170psi 
500     15psi~720psi 

/  
 
 
 
 
 

      

 
----- -----

 
1.   

1.1  
1.2  
1.3  

 
2.   

380VAC
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3.   
3.1   

 
 
380VAV 50HZ 3ph 220VAC 50HZ 1ph  

 
 

10  
1%  

0  
 

 
 

0.4Mpa 1.0Mpa
10.0Mpa  

 
 

 
1  

 
 

 
 

 
5.0Mpa 35.0MPa 

 
 

0.2  
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10.0MPa  

 
/  

 
 

 
 

 
 
3.2   

 
90  
180  

90 180  
/

 
 

 
 

 
 

 
 
3.3   

 
 

 
 

 
 

 
 

 
0.14Mpa 

<300mm  
 
4.   : 

 
 
4.1   
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.  
 =     

NM( kgfm) 
 

 
 
4.2   

 
 

BSEN60529 1992 IP  
  

0  0  
1 50mm 1  
2 12 mm 2 75~90  
3 2.5 mm 3  
4 1.0 mm 4  
5  5  
6  6  
 7  
 8  

 
IP66 IP68  

IP68  
 

 
NEMA  

 
 

Type1  
Type2 --  
Type3 ( )  
Type3R  
Type3S ( )  
Type4  
Type4X 4 ,  
Type5 12  
Type6 6 30  
Type6P 6 24  
Type11 -- --  
Type12 --  
Type13 --  
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Type7 Class ,Group A,B,CorD-Indoor hazardous locations-air break equipment 
Type8 Class ,Group A,B,CorD-Indoor hazardous locations-Oil immersed equipment 
Type9 Class ,GroupE,F,or G-Indoor hazardous locations-air break equipment 
Type10 Bureau of Mines 

 
IP NEMA  

 
IP NEMA  

IP  NEMA  
IP30 NEMA1 
IP31 NEMA2 
IP32 NEMA3R 
IP64 NEMA3 
IP65 NEMA12,12K,13 
IP66 NEMA4,4X 

 
4.3  : 

 
 
4.3.1.   

19
 

1980 GB3836.1-83
1987 ( ) IEC .

IEC

ICON2000
 

 
 

 
 

 
 

 
4.3.2   

 

 
o        
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p    
q        
m      ,  

 
 

 

 
ia ib        

 
, d        

 

s       
 
4.3.3    

 
: 

>1000 /  10-1000 /  0.1-10 /  
IEC/CENELEC 0 ( ),10 ( ) 1  

( ),10 ( ) 
2 ( ),11 (  
) 

( , ) 1 ( ) 1 ( ) 2 ( ) 
GB 0 ( ),10 (  

) 
1 ( ),10 (

) 
2 ( ),11 ( ) 

 
0 2 1 .

0  
 
4.3.4    

 EN50014 NEC500 
GB3836-1 

 C A C 20 
 C B C 20 
 B C B 60 
 A D A 180 

C B A  
4.3.5   
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450 T1 
300 T2 
280 T2A 
260 T2B 
230 T2C 
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- 80 - 

 
 

/  
 
 

/  
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IEC-34   
IEC-72   
IEC-60079  
IEC 540   
ISA    
AISI   
IEC 529  IP  
EN 50014  
EN 50018  
GB 50058  

 
6  

/
 

  
6.1   

A BIFFI  
� ICON2000  
� ALGA ALGAS RPD RPS 
� OLGA OLGAS OLGA-M OLGAS-M OLGA-H OLGAS-H 
� OFO OFOS 
� EHA IPOS  
� GPO GIG 
� / EFS  

B MORIN  
� F79B  
� F79S  
� F79H  

C KEYSTONE
 

� F777/EPI  
� F79U/M  
� ARP  

D ALPHA-MAX  
� AW  
� AG  
� WGR  
� OV  

 
 

 
BIFFI ICON2000  
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ROTORK IQ  
LIMITORQUE MX  
KEYSTONE F777/EPI  
BERNARD 
ROTORK AQ  

 
7  
7.1  
7.1.1 1  

�  
�  
�  
�  
�  
�  
�  
�  

7.1.2 2  
�  
�  
�  
�  
�  
�  
�  
�  
�  
�  
� 90 5 1  
� 90 20  
� /  

 
7.1.3   3  

�

 
� 316  
�

 
�  
�

 
�

 
� Teflon
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�  
� ISO 5211  
� Tecty

 
�  

 
7.1.4 4  
7.1.4.1 a  

�  
� 90  
� 80 ~100  
�  
� O

 
�  

7.1.4.2 b  
�  
�  
�

 
�  
� 82 ~98  
�  
�  
�  
�  
�  
� 1.0Mpa 
� 3 

7.1.4.3    c  
   AK  
   AW  
   AK/AW , , ,  
   45  

 
8.     
8.1   90  
8.1.1   

   (0.1-1Mpa) 
   79U/ARP 
   79B/79S 
   RPD 
   ALGA 
   RPS 
   ALGAS 
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   (1-10Mpa) 
   GIGS 
   GIG 
   GPO 

8.1.2    
   (1-10Mpa) 
   79B-HP 
   OLGA 
   OLGAS 
   (10-35Mpa) 
   OLGA-H 
   OLGAS-H 

8.2     
   F738 
   PLA  
   PLAS 
   HLA 
   HLAS 

8.3    
   ( ) 
    
    
    
    
    
    
   ( ) 
    
    
    
    

 
    
    
   ,  
    
   ,  
    
   ,  
    
     
    
    
    

8.3.1   ( ) 
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: 
    
    
    
    

8.3.2    
   /  
    

 
Namur 

    
3/2(5/2 4/2)  
5/2 4/2(3/2)  

    
 
 

 
   CV  
    
    
    
    
   ( , ,NAMUR) 
    

  EF 
  NF 
  NB 

8.3.3    
   : ,  
    

   
   
  4-20mA  

: 
   
   
   
   
   

8.3.4  
� /  
�  

� 0.2~1.0barg 
� 4-20Ma/1-5VDC/0-20mA 

�  
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� PMV-P5 EP5 AVID EaziCal 
� PMV-D3,     AVID SmartCal 

�  
� PMV-P5 EP5 AVID EaziCal 
� PMV-P3 

�  
� AVID(WESTLOCK) 
� PMV 
� YTC 

8.3.4.1 AVID  
� EaziCal    IP66 
� SmartCal   IP66  EEx ib IIC T4    

8.3.4.2 PMV  
� P5  
� EP5  
� D3  

 
� Intrinsically safe     EEx ia  IIC T4-T6 
� Flameproof         EEx d   IIC T4-T6  

 F5 
� Intrinsically safe     EEx ia  IIC T4 
� Flameproof          EEx d  IIB+H2  T4-T6 

8.3.4.3 YTC  
�   YT-1000R 

             IP66  
                Ex  d m  IIC  T6   

Ex  ia  IIB  T6 
 

�  
�  
�  
�  
�  

8.3.4.4  

 
 

� STI  
� YTC  
� SMC 

8.3.4.5  
 

 
� SMC 
� YTC 
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8.3.4.6  
�  
�  
�  

 
8.3.4.7  

�  
� SMC IS1000 

8.3.4.8  
�  

8.3.4.9  
�

 
8.3.4.10  

�  
�  
�  
�  

8.3.4.11  
�  
�

 


