
VXB2 1 5 A H B L
q

q

1

2

A

VXB2 1 5 A H B Lw

w

H

3

P.55

VXB2 1 5 A H Be

e

B

4

VXB2 1 5 A H B L

L

r

r

¡ L

¡
¡
¡

¡

¡

3/8

12

NPT

2.4 MPa

SUS( )316L  (CAC)

FKM

VXB 
/

3
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[mm] [MPa] [MPa] [g]Cv C [dm3/(s·bar)] b Cv Kv

1

3/8 11
VXB215A 

D 3.5 14.1 0.29 3.5 3.0
1.0 0.3 ~ 1

570
VXB215A 

DH 1.0 (1.6) 1) 0.5 ~ 1

1/2 14
VXB215B 

E 5.4 20.0 0.35 5.4 4.6
0.6 0.3 ~ 1

620
VXB215B 

EH 1.0 (1.2) 1) 0.5 ~ 1

3/4 18
VXB215C 

F 7.6 23.9 0.45 7.6 6.5
0.4 0.3 ~ 1

680
VXB215C 

FH 0.6 0.5 ~ 1

  P.16
1)   (  )

N.C.

 [ ] [ ]

: 183
: 99

– 20  60

) 

 1)

FKM
10 cm3/min  2)

1 cm3/min

 1)

FKM
10 cm3/min  2)

1 cm3/min

1) 20
2) 

PA

OUT

IN

2

1

( )

4

 /   VXB 
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1 (IN
)

2 (O
UT)

1 (IN
)

2 (O
UT)

90°

270°
XCC

XCA

90°
XAA

XA

270°
XAC

RoHS

VXB215 XCA

XCA

90

XCC

270

XA

XAA

90

XAC

270

VXB2 A

1 N.C.

5

H

 

Rc

A G

B NPT
/ /

A
(CAC)

3/8 11

B 1/2 14

C 3/4 18

D
SUS 316L

3/8 11

E 1/2 14

F 3/4 18

1 5

 /

L

  P.7

IN OUT

INOUT

OUTIN

IN OUT

OUT IN

IN OUT

5

VXB 

CAT.CS70-54B 2019-4



 [mm]

 P A B C D E
VXB215A 

D 3/8 23 55 99.8 88.3 11.5

VXB215B 
E 1/2 27 65 106.8 90.8 13.5

VXB215C 
F 3/4 32 75 111.5 93.2 16

IN OUT

r

o

e

w

q
t

y

u

i

!1

!0

OUTIN

(PPS, FKM, Fe)
( )

M5 ( : 0.4~0.6 N·m)

  10-32UNF

C
B

D
E

17

22.5

27

5

45

A
2 x P

A

E

1/8

1 SUS 316L

2 SUS 304

3 FKM PTFE SUS 304

4

5 PPS

6 FKM

7 PEEK

8 FKM SUS 316L

9 FKM

10 R Fe

11 CAC SUS 316L

6

 /   VXB 
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a. 

b. 
M5  x 2

M5 q

M5 w

M6
( )

M6
( )

(1 )

M3 (Fe)2

(PPS)

O (FKM)

a 1
b : M5 2

1)
2) (M5 ) 2

 q w q ( 1) 
  M5 : 3 N·m

1. 
2. 

1

1) 2 M5
2)

  ( )

 

VXB021-20-1A (1 )
 

 (Rc, G, NPT)
 M3 0.5 N·m

VXB215 KT

L

H

Rc

A G

B NPT

03 3/8

04 1/2

06 3/4

7
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1. 
1

2. 
2.1 
(1) 

   ISO 6358: 1989 : Pneumatic fluid power Components using compressible fluids
Determination of flow rate characteristics

JIS B 8390: 2000 : 
(2) 

 C  b 
C       

(sonic conductance)
b ( / ) (critical pressure ratio)

           
(choked flow)

        (subsonic flow)
        20 0.1MPa( 100kPa 1bar) 65%

(ANR) (standard reference atmosphere)
ISO 8778:1990 Pneumatic fluid power-Standard reference

atmosphere, JIS B 8393:2000 −

(3) 

P2 + 0.1
  b P1 + 0.1

                                                      293Q = 600 x C (P1 + 0.1)     ·····························································(1)
                                           273 + t
P2 + 0.1  > b P1 + 0.1

               2        P2 + 0.1
         – b
        P1 + 0.1  Q  = 600 x C (P1 + 0.1)    1 –          ···························· (2)
               1 – b

293
273 + t

VXB 

( )

Q :  [dm3/min (ANR)] SI dm3 ( ) L ( ) 1 dm3 = 1 L

1

C b ISO 6358: 1989
JIS B 8390: 2000

S JIS B 8390: 2000
: JIS B 8373, 8374, 8375, 8379, 8381

Cv ANSI/(NFPA)T3.21.3: 1990

Av IEC60534-2-3: 1997
JIS B 2005: 1995

: JIS B 8471, 8472, 8473Cv

8
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C  : [dm3/(s·bar)]
b  : [ ]
P1 : [MPa]
P2 : [MPa]
t  : [ ]

) 
1

C = 2 [dm3/(s·bar)] b = 0.3 P1 = 0.4 [MPa] P2 = 0.3 [MPa] t = 20 [ ]

293
(1) = 600 x 2 x (0.4 + 0.1) x    = 600 [dm3/min (ANR)]

273 + 20

0.3 + 0.1
=  = 0.8

0.4 + 0.1
1 0.8 b = 0.3 0.7
=  x  = 600 x 0.7 = 420 [dm3/min (ANR)]

(4) 
2 ( 0.3MPa)

( ) 80% 60% 40% 20%
C b

b

1   
0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

C , b
P2

Q

P1

b  = 0.1
0.2

0.5

0.6

0.3

0.4

 (P2 + 0.1) / (P1 + 0.1)

1.

ø
d2

ø
d1

3d3

3d210d23d110d1≥10d3

ød3≥3d1

2. ISO 6358, JIS B 8390

9
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3. JIS B 8390

2.2  S
(1) 

JIS B 8390: 2000: - -
: JIS B 8373: 2

JIS B 8374: 3
JIS B 8375: 4 5
JIS B 8379: 
JIS B 8381: 

(2) 
 S : 

S C
(effective area)

(3) 
P2 + 0.1   0.5
P1 + 0.1
                                            293Q = 120 x S (P1 + 0.1)     ··································································(3)
                                        273 + t 
P2 + 0.1  > 0.5
P1 + 0.1
                                                                293Q = 240 x S    (P2 + 0.1) (P1 – P2)     ··············································(4)
                                                             273 + t

C :
S = 5.0 x C·······································································································(5)

Q  :  [dm3/min (ANR)] SI dm3 ( ) L ( ) 1dm3 = 1 L
S  : [mm2]
P1 : [MPa]
P2 : [MPa]
t   : [ ]

) (4) b C (2) b = 0.5 (4)

(4) 
3 0.6MPa(0.5MPa)

0.25MPa(0.2MPa)
S

JIS B 8373 8374 8375 8379 8381 12.9

    V      Ps + 0.1         293S = 12.1  log10 ( )     ·················(6)
    t     P + 0.1           T
S   :  [mm2]
V   :  [dm3]
t    :  [s]
Ps :  [MPa]
P   :  [MPa]
T   :  [K]

10

  VXB 
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2.3 Cv
ANSI/(NFPA)T3.21.3:1990:Pneumatic fluid power-Flow rating test procedure and  

reporting method-For fixed orifice components
ISO6358 (flow coefficient)Cv 

  Q
Cv =   ·········································································(7)
     P (P2 + Pa)
          114.5    
     T1

P :  [bar]
P1  :  [bar ]
P2  :  [bar ]: P2 = P1 – P
Q   :  [dm3/s ]
Pa  :  [bar ]
T1  :  [K]

P1 Pa 6.5 0.2bar T1 297 5K 0.07bar P 0.14bar

ISO6358 (effective area)A

3. 
(1) 

IEC60534-2-3:1997 Industrial-process control valves. Part 2 Flow capacity, Section Three-
Test procedures

JIS B 2005: 1995: 
: JIS B 8471: 
JIS B 8472: 
JIS B 8473: 

(2) 

Av 1Pa ( ) m3/s
                      
Av = Q      ··················································································(8)
                    P         
Av    :  [m2]
Q    :  [m3/s]
P   :  [Pa]
      :  [kg/m3]

(3) 
4

:
                                   PQ = 1.9 x 106Av    ······································································(9)
                                   G
Q  :  [L/min]
Av :  [m2]
P :  [MPa]

G  :  [  = 1]

:
                                  Q = 8.3 x 106Av    P(P2 + 0.1)  ·····························································(10)

Q  :  [kg/h]
Av :  [m2]
P :  [MPa]

P1  :  [MPa]: P = P1 – P2

P2  :  [MPa]

11
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Av = 28 x 10–6 Kv = 24 x 10–6 Cv ···········································································(11)

Kv  :  1 bar 5~40 m3/h
Cv ( )   :  1 lbf/in2 (psi) 60 F US gal/min

Kv Cv 

1)
Av = 45 x 10–6 [m2] 15[L/min]

Q0 = 15/45 = 0.33[L/min], Q0 0.33 P 0.031[MPa]

2)
Av =1.5 x 10–6 [m2] P1 = 0.8 [MPa], P = 0.008 [MPa]

P1 0.8 P 0.008 Q0 0.7 [kg/h] Q = 0.7 x 1.5 = 1.05 [kg/h]

(4) 
5 5~40 0.075MPa

4 x 104

(8) Av

 Q
0 

[L
/m

in
] (

A
v 

=
 1

 x
 1

0–6
 [m

2 ]
)

Q
0 

[k
g
/h

] (
A

v 
=

 1
 x

 1
0

–
6
 [m

2
]

)

ΔP [MPa]

P1 = 1 MPa

P1 = 0.8 MPa

P1 = 0.6 MPa

P1 = 0.5 MPa

P1 = 0.1 MPa

P1 = 0.2 MPa

P1 = 0.4 MPa

2

1

4. 

3

2

1
0.9
0.8
0.7
0.6
0.5

0.4

0.3

0.2

0.1

3

2

1
0.9
0.8
0.7
0.6
0.5

0.4

0.3

0.2

0.1
0.001 0.040.030.020.010.0040.0030.002 0.1

P1 = 0.3 MPa

5. IEC60534-2-3, JIS B 2005

2d

≥ 20d ≥ 10d

6d

12
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0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

VXB215A 
D(H)

VXB215B 
E(H)

VXB215C 
F(H)

2000

2000

2000

4000

4000

4000

6000

6000

6000

8000

8000

8000

10000

10000

12000

  P1

1.0 MPa

0.9 MPa
0.8 MPa

0.7 MPa

0.6 MPa
0.5 MPa

0.4 MPa

0.3 MPa

0.2 MPa

0.1 MPa

1.1 MPa

1.2 MPa

1.3 MPa
1.4 MPa

1.5 MPa
1.6 MPa

14000

10000 12000 14000

16000

  P
2

 [M
P

a]

Q [L/min]

0.0

50.0

100.0

150.0

200.0

250.0

0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4

VXB215C 
F(H)

VXB215B 
E(H)

VXB215A 
D(H)

  Q
 [L

/m
in

]

P = (P1 P2) [MPa]

4000 L/min (ANR) VXB215A
D(H) P1  0.4 MPa

VXB 

) P.8~12

50 L/min , VXB215A
D(H) P  0.1 MPa
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0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

1.0 MPa

0.9 MPa

0.8 MPa

0.7 MPa

0.6 MPa

0.5 MPa

0.4 MPa

0.3 MPa

0.2 MPa

0.1 MPa

200

200

200

100 300 400

100

100

300

300

400

400 500

500 600

600 700 800

   
 P

2
 [M

P
a]

  Q [kg/h]

VXB215A 
D(H)

VXB215B 
E(H)

VXB215C 
F(H)

P1

300 kg/h VXB215C
F (H) P1 0.3 MPa

300 kg/h 196 Mcal/h
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