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39.5 47.5
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36.5 42
45 52.5
50.5 58.5

81.5 87
91.5 99.5
98.5 106.5

68.5
71   
73.5

R S T

DIN

1
2
3

ø6 ø8
ø8 ø10

ø10 ø12

ø6 ø8
ø8 ø10

ø10 ø12

,
P.46 Best 

Pneumatics No.  
KQ2

KQ2

http://www.smcworld.com

N.O.
28
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6.
5

15

9

11

X
1

XU

U
1

Y

W

B

B1

23

Q FD

E

CR

G1/2

2×P

Y

W

U

U
1

X

X
1

B1

B

11 Q FD

E

CR

2×P

2×ø3.42×ø3.4

1.
2

1.
2

1
2
3

(mm)

B

53.5
66   
68   

B1

29
36
37

E

13.5
15   
16.5

F

20   
22   
24.5

C D

65.5 71.5
76.5 84.5

84 92

30
35
40

250

P

ø6 ø8
ø8 ø10
ø10 ø12

U
45
53
58

U1

22.5
26.5
29   

X1

26   
31   
33.5

Y
30
35
40

Q Q
47.5
50   
52.5

23   
25.5
28   

R R
36.5 42
45 52.5

50.5 58.5

42.5/48
51/59

56.5/64.5

W X
22
27
31

52
62
67

N.O.
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D
CR

E YA

1.
5

2×P

FQ

B
B1

D

C
R

E YA

1.
5

2×P

FQ

B

B1

UWM

X2×ø5.3

UWM

X2×ø5.3

D

CR
YEA

2×P

1.
5

ø6 ø12

G1/2
S

Q F

B
B1

UWM

X2×ø5.3

34

D

T
EA

2×P

1.
5

Q 2 F

C

B
B1

S 2

25

R

UWM

X2×ø5.3

31
.544

Y

32

DIN

C37 SUS

1
2

3

(mm)

A

19   
22   
22   
29.5

B

43
45
45
50

D

30
35
40
40

E

  9.5
10.5
10.5
14   

F

20   
22   
24.5
24.5

M
12.8
19   
19   
—

U
46
56
56
—

W
36
46
46
—

X
11
13
13
—

Y
6
7
7
—

B1 C

21   
22.5
22.5
25   

61 67
74.5 82.5

79 87
85.5

P
1/8 1/4
1/4 3/8
1/4 3/8

1/2

Q
27   
29.5
32   
32   

R
42 47.5

53.5 61.5
57.5 65.5

61

R
28.5 34

39.5 47.5
44 52

47.5

Q S
64.5
67   
69.5
69.5

52.5
55   
57.5
57.5

R Q
34 39.5
45 53

49.5 57.5
53

99.5
102

104.5
104.5

R
36 41.5
47 55

51.5 59.5
55

S
68.5
71   
73.5
73.5

T
77 83

89.5 97.5
94 102

100.5

Q
30   
32.5
35   
35   

DIN

1
2

3

P

1/8 1/4
1/4 3/8
1/4 3/8

1/2

N.O.
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D
CR

YEA

2×P

1.
5

G1/2 Q F

B
B1

D

CR
YEA

1.
5

2×P

FQ11

B

B1

UWM

X2×ø5.39

11

6.
5

15

UWM

X2×ø5.3

1
2

3

(mm)

A

19   
22   
22   
29.5

B

43
45
45
50

D

30
35
40
40

E

  9.5
10.5
10.5
14   

F

20   
22   
24.5
24.5

M
12.8
19   
19   
—

U
46
56
56
—

W
36
46
46
—

X
11
13
13
—

Y
6
7
7
—

B1 C

21   
22.5
22.5
25   

61 67
74.5 82.5

79 87
85.5

P
1/8 1/4
1/4 3/8
1/4 3/8

1/2

Q
47.5
50   
52.5
52.5

R
36 41.5
47 55

51.5 59.5
55

R
42 47.5

53.5 61.5
57.5 65.5

61

Q
23   
25.5
28   
28   

1
2

3

P

1/8 1/4
1/4 3/8
1/4 3/8

1/2

N.O.

C37 SUS

250

31
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D

CR
YE

2×P

A

1.
5

FQ
42

AC

B
B1

D

T

1.
5

2×P

A E

Q 2 F

C

B
B1

S 2

25

R

UWM

X2×ø5.3

UWM

2×ø5.3 X

DG1/2

CR

2×P

A YE

1.
5

FQ

42

23

B
B1

AC

UWM

X2×ø5.3

34

Y

32

D

CR
YEA

2×P

1.
5

ø6 ø12

G1/2
S

Q F

B
B1

UWM

X2×ø5.3

31
.544

C37 SUS

1
2

3

(mm)

A

19   
22   
22   
29.5

B

43
45
45
50

D

30
35
40
40

E

  9.5
10.5
10.5
14   

F

20   
22   
24.5
24.5

M
12.8
19   
19   
—

U
46
56
56
—

W
36
46
46
—

X
11
13
13
—

Y
6
7
7
—

B1 C

21   
22.5
22.5
25   

61 67
74.5 82.5

79 87
85.5

P
1/8 1/4
1/4 3/8
1/4 3/8

1/2

Q
27   
29.5
32   
32   

R
42/47.5

53.5/61.5
57.5/65.5

61

R
36/41.5
47/55

51.5/59.5
55

S Q
77   
79.5
82   
82   

47.5
50   
52.5
52.5

T R
77 83

89.5 97.5
94 102

100.5

36/41.5
47/55

51.5/59.5
55

Q
108   
110.5
113   
113   

1
2

3

P

1/8 1/4
1/4 3/8
1/4 3/8

1/2

N.O.

DIN

Q S
64.5
67   
69.5
69.5

52.5
55   
57.5
57.5

R
34 39.5
45 53

49.5 57.5
53

DIN

32
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U765432D 1

2×3/8
IN
OUT

n×1/8,1/4
OUT
IN

Q
6

Q
1

Q
2

Q
5

Q
3

Q
4

H

L1

L2

K2×øM

A
J

FP
K

N D

S
2S

1

BC

G1/2

2532

F

E
D

R
1

R
6

R
5

R
2

F

R
3

R
4

T

44

G1/2

G1/2

ø6 ø12

11

D

/ AI

2 3 4 5 6 7 8 9 10
86

100
90

108
103
121

122
136
126
144
144
162

158
172
162
180
185
203

194
208
198
216
226
244

230
244
234
252
267
285

266
280
270
288
308
326

302
316
306
324
349
367

338
352
342
360
390
408

374
388
378
396
431
449

n

L1

L2
L1

L2
L1

L2

1

2

3

DIN L

A B C D E F H J K M N P
1
2
3

1
2
3

38
49
49

Q1 R1 Q2 R2 Q3 R3 S1 Q4 R4 S2 T Q5 R5 Q6 R6

27
29.5
32

30
32.5
35

64.5
67
69.5

52.5
55
57.5

68.5
71
73.5

47.5
50
52.5

23
25.5
28

99.5
102
104.5

40.5 46.5
49.5 57.5
54.5 63

32.5 38.5
41.5 49.5
46.5 54.5

34.5 40.5
43.5 51.5
48.5 56.5

66.5/72
75.5/83.5
80.5/89.5

34.5 40.5
43.5 51.5
48.5 56.5

40.5/46.5
49.5/57.5
54.5/63

27 33
36 44
41 49

15.5
18
20.5

10.5
13
13

11
13
13

25
30
30

32
36
40

20
22
24.5

12
15
15

7
9
9

6.5
8.5
8.5

50.5 56.5
60.5 68.5
65.5 73.5

36
36
41

(mm)

N.O.
LDIN
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DIN

DIN

VCW20-1-29-1 B
VCW20-1-29-1-F H

2

VX021S-1-16FB

C18312G6GCU

GDM2A-L5
GDM2A-L6
GDM2A-L1
GDM2A-L1
GDM2A-L2
GDM2A-L2
GDM2A-L2
GDM2A-L2
GDM2A-L5
GDM2A-L15

DC24V

DC12V

AC100V

AC110V

AC200V

AC220V

AC230V

AC240V

AC24V

AC48V

DC24V

DC12V

AC100V

AC110V

AC200V

AC220V

AC230V

AC240V

AC24V

AC48V

B

GDM2A-G-S5

GDM2A-R

GDM2A-G-Z5
GDM2A-R-L1
GDM2A-R-L1
GDM2A-R-L2
GDM2A-R-L2
GDM2A-R-L2
GDM2A-R-L2
GDM2A-R-L5
GDM2A-R-L5

DC24V

AC100V

AC110V

AC200V

AC220V

AC230V

AC240V

AC24V

AC48V

DC24V

AC100V

AC110V

AC200V

AC220V

AC230V

AC240V

AC24V

AC48V

H

VX02 N 12A

2
5

3
6

VX2  

VX2  

VX2  

1
41

2

2

XNB

DIN
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1 2 2
0MPa

1 2

1

NBR
FKM
EPDM

JIS IN OUT “
2 1 ”

(VA)
V A W AC

W V A cos DC W V A
cos cos ≈0.9

JIS C 0920

™ Tyco Electronics

250

IP65
3

2

IP
1

1
0
1
2
3
4
5
6

50 mm
12 mm
2.5 mm
1.0 mm

2
0
1
2
3
4
5
6
7
8

15
60

—

VX21/22/23 
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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 referenceatmosphere, 

                         JIS B 8393 2000 −

3

P2+0.1
——— b
P1+0.1

                                        293
Q 600 C P1 0.1 ———…………………………………………… 1
                                      273 t
P2+0.1
——— b
P1+0.1

                                             P2+0.1         2
                                            ————−b
                                             P1+0.1 293
Q 600 C P1 0.1    1− —————           ——— ………………… 2
                                    1−b                    273 t

Q dm3/min ANR SI dm3 L 1dm3 1L

C, b

—

AV

—

—

S

Cv
—

Cv

ISO 6358 1989
JIS B 8390 2000

IEC60534-2-3 1997
JIS B 2005 1995

JIS B 8471, 8472, 8473

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

ANSI/ NFPA T3.21.3 1990

1

VX21/22/23 
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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
1 600×2× 0.4 0.1 ×   ———— 600 dm3/min ANR

                                       273+20
 0.3+0.1
———— 0.8
 0.4+0.1

1 0.8 b 0.3 0.7
× 600×0.7 420 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.

2. ISO6358, JIS B 8390 

ød
2

ød
1

3d3

3d210d23d110d110d3

ød3 3d1

37
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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

C
effective area

3

P2+0.1
――――≤0.5
P1+0.1

                                          293
Q 120 S P1 0.1    ――――  ………………………………… 3
                                         273 t
P2+0.1
―――― 0.5
P1+0.1
                                                            293
Q 240 S  P2+0.1 P1−P2  ――――       …………………………… 4
                                               273 t

C
S 5.0 C   …………………………………………………… 5
Q  dm3/min ANR SI dm3 L 1dm3 1L
S  2

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+0.1 293
S 12.1 ―log10(――― )   ―― ……… 6

 t           P+0.1    T

S  2

V  dm3

t    s
Ps MPa
P  MPa
T  K

38
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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   m3s
P Pa

kg/m3

3
4

                                       P
Q=1.9×106AV    ………………………………………………………… 9
                            G
Q   L/min
AV m2

P MPa
G   =1

Q=8.3×106AV   P P2+0.1)          …………………………………………… 10

Q   kg/h
AV m2

P MPa
P1 MPa P=P1−P2

P2   MPa

39

 VX21/22/23 

CAT.CS70-44C 2014-9

CAT.CS70-44C 2014-9



AV=28×10-6KV=24×10-6Cv …………………………………………… 11

KV  1bar 5 40 m3/s

Cv 1lbf/in2 psi 60°F US gal/min
  KV, Cv

1
AV=45×10-6 m2 15 L/min

Q0 15/45 0.33 L/min Q0 0.33 P 0.031 MPa

2
AV=1.5×10-6 m2 P1=0.8[MPa], P 0.008 MPa

P1 0.8 P 0.008 Q0 0.7 kg/h Q 0.7×1.5 1.05 kg/h

4
5 5 40 0.075MPa

4×104

8 AV   

5. IEC60534-2-3, JIS B 2005

2d

20d 10d

6d

Q
0[

L/
m

in
](A

V
=

1×
10

-6
m

2 ]

Q
0

kg
/h

A
V=

1×
10

-6
m

2 ]

P[MPa]

P1 1MPa

P1 0.8MPa

P1 0.6MPa

P1 0.5MPa

P1 0.1MPa

P1 0.2MPa

P1 0.4MPa

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 0.3MPa

40
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P
2

M
P

a

P1 1.0MPa

1.0

0.8

0.6

0.4

0.2

0

Q L/min ANR

0.1

0.2

0.3

0.4

0.5

0.6

0.7
0.8

0.9

50 100 150 200 250 300 400350

100 200 300 400 500

1,000

400 600

600

800 1,000 1,200

200 1,400

350 700

400 700 1,000 1,300

500 700

700 1,000

400L/min ANR ø4 P1 0.2MPa ø3 P1 0.58MPa

ø2

ø3

ø4

ø5

ø7

ø8

ø10 1/4

ø10 3/8 1/2

VX21/22/23 

) P.36 40

Q
 L

/m
in

30
20

10

5
4
3

2

1

0.001 0.0018 0.0054 0.01
0.013

0.05 0.07
0.1

P P1−P2 MPa

2L/min ø3 P 0.013MPa

ø4ø5
ø8 ø7

ø3

ø2

ø10

41

CAT.CS70-44C 2014-9

CAT.CS70-44C 2014-9



P
2

M
P

a

P1 1.0MPa

1.0

0.8

0.6

0.4

0.2

0

Q L/min ANR

0.1

664 183

663 179

662 174

661 170

660 164

658 158

656 151

654 143

650 133

646 120 0.2

0.3

0.4

0.5

0.6

0.7
0.8

0.9

5 10 15 2520

10 15 20 25 45403530

40

2010 30

30

40 50 60

50 60 70 80

20 30

20

40 60

30 45

35 50

15kg/h ø2 P1 0.55MPa ø3 P1 0.28MPa
P1 15kg/h 9700kcal/h

VX21/22/23 

) P.36 40

ø2

ø3

ø4

ø5

ø7

ø8

ø10 1/4

ø10 3/8 1/2
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