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HLS HTS HPS HLC HSC HAV CV3000 1

1.

1.1

• HLS
• HLC
• HTS
• HSC
• HPS
• HAV

• VPE OM4-8310-0410
• HTP OM4-8310-0200 
• HEP15 16 17 OM4-8313-0100
• AVP300/301/302/200/201/202

CM4-AVP300-2001
• AVP 303/203 CM4-AVP303-2001

1.2

2

SS4-8113-0200 -0210 -0300
-0310 -0400 -2600

1.3 

CV3000 1-1 1-3

2



2 HLS HTS HPS HLC HSC HAV CV3000

1-1A    1-1B  HLC
     HLS

1-1A    1-2B  HSC
 HTS

1-1A     1-3B  
     HPS  HAV
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1.4

1-4

PROD.NO.

1-4

VC3000002000P
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2.

2.1

   2-1 

600

2.2

1

2

3

4

5

6

2.3

1

2

3 2-2

PSA1
HA2
HA3
HA4

160kg
160kg
160kg
220kg

8kg
16kg
32kg
68kg
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   2-2 

4 2-2

(mm) (N.m {kgf-cm}) (N.m {kgf-cm})
 V PTFE

(N.m {kgf-cm})

10 3 {30} 7 {70}

1 {8}

13 5 {50} 12 {120}

16 8 {80} 18 {180}

20 10 {100} 25 {250}

25 15 {150} 40 {400}

30 20 {200} 50 {500}

2-1

V PTFE 

V PTFE  

2-2 600

RC 1/4

2-3 600

G 1/2
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a

b

c

d

e (b) (c) (d)

5
400°C

4 4-4 4-5

6 100°C/
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3.

1
6 2-3-(3)

2
6 2-3-(4)

3
10

4
10
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4.

4.1 

4-7

1 10 20

2

3

4

4.2 

4-1 4-6

9

1

2 1

3

4 HTS HPS HAV
HTS HPS

HLS HLC

1

2

3

4
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 HLS HLC

1
4-1

2 Neversize

3

4-3

4 2-1

5 2-2

 HTS HSC HPS HAV

1
4-1 4-2

2

3
Neversize

4 Neversize

5

4-3

6 2-1

7 2-2
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4-1 HLS,HTS,HLC,HSC,HAV                 4-2 HPS
         

4-3 

4-4 

N.m {kgf-cm}
ANSI

N.m {kgf-cm}

1-1/2 260 {2,600} 1 900-2,500 250 {2,500}

2 390 {3,900} 1-1/2 900-2,500 310 {3,100}

2-1/2 520 {5,200} 2 900-2,500 570 {5,700}

3 650 {6,500} 3 900-1,500 1,100 {11,000}

4 800 {8,000} 3 2,500 700 {7,000}

6 1200 {12,000}

8 1500 {15,000}

1 3/4 180 {18,000}

N.m {kgf-cm}

M12 6 {60}

M16 100 {1,000}

M20 150 {1,500}

M22 200 {2,000}

M24 250 {2,500}

M27 350 {3,500}

M30 500 {5,000}

M33 660 {6,600}

ANSI, JPI 150#
JIS 10K

ANSI, JPI 300#, 600#
JIS16K, 20K, 30K, 40K

HLS 1/2 3 M12*4 M12*4

HTS, 
HCB

1-1/2 M16*6 M16*8

2 M16*6 M16*10

2-1/2 M16*6 M20*8

3 M20*8 M22*10

4 M20*8 M22*12

6 M22*12 M30*3*12

8 M24*12 M33*3*12
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    4-1-1                                              4-1-2

4-1 HLS

 (1)

 (1)

 (2)

 (2)
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4-2 HLC

 (1)

 (1)
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    4-3-1               4-3-2

4-3 HTS

 (1)

 (1)

 (2)
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4-4 HSC

 (1)

 (1)

 (2)
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4-5 HPS

 Cv<1.0 

 Cv 1.0 

 (2)

 (1)

 (1)
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4-6 HAV

 (1)

 (1)

 (2)
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4.3 

4-4 4-5

4-7 4-21

4-4 4-5

4-13 4-21

4-7
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1

2

3

4.4 PSA 1

A 4-8

1

2

3

4

5

6

B 4-9

1

2

3

4

5

6
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   4-8 PSA1D                                             4-9 PSA1R

O 
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A

 4-8

1 4 4-10
PSA1D

2 4-10

3

4 4-10

5
4-10

       

6

7

8

• 490kPa{5kgf/cm2}

•

  

4-8

4-10 PSA1D
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B

1 4
4-11

2

3 4-11

4 4-11

5
4-11

6

7

8

9

10

• 490kPa{5kgf/cm2}

•

  

4-9

4-11 PSA1R
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4-5 

                                                                           :(N.m{kgf-cm})

                                                                       

4-12

PSA1

1 SK5 S45C M14
45-70

{460-710}

2 S30C M12
35-50

{360-510}

3 SUS304 M8
15-20

{150-200}

4 SUS304 M8
10-15

{100-150}
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4-13 PSA

1 S45C, SK5 16 SUS304

2 SAPH370 17 SUS304

3 EPDM, Polyaimid 18 SUS304CP

4 SUS304 19 S30C

5 SUS304 20 NBR, SPCC

6 SUS304 21 NBR

7 SAPH370 22 O NBR

8 SPCC, , PTFE, 23 SUS304

9 NBR 24 SUS304, SK5

10 A216WBC SCPH2 25 SUS304

11 SCS13A 26 SUS304

12 SUS304 27 SUS304

13 SS400 28 SUS304

14 AC4A/AC4C 29 SUS304

15 SWOSM-B, SWOSC-V
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4.5 HA2 HA3 HA4

a

1

2 4-21

3

4

5

6

4-14 HA2D HA3D      4-15 HA4D
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b

1

2 4-21

3

4

5

6

                4-16 HA2R HA3R            4-17 HA4R
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a

1 HA2D HA3D

2
HA2 ....................... 4
HA3 HA4 ............ 8

HA2 38mm

80-240kPa 0.8-2.4kgf/cm2 8

HA3 50mm

80-240kpa 0.8-2.4kgf/cm2 16

HA4 75mm

80-240kpa 0.8-2.4kgf/cm2 16

3

4

4-18

5

6

7
1 490kpa 5kgf/cm2

2

4-18

[HA2] [HA3, 4]
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b

1

2

3

4
HA2 ....................... 4
HA3 HA4............ 8

HA2 38mm

80-240kPa 0.8-2.4kgf/cm2 8

HA3 50mm

80-240kpa 0.8-2.4kgf/cm2 16

HA4 75mm

80-240kpa 0.8-2.4kgf/cm2 16

5
4-19

6

7

8

9

10
1 490kpa 5kgf/cm2  
       

2

4-19

[HA2] [HA3, 4]



28 HLS HTS HPS HLC HSC HAV CV3000

4-6 

                                                                                                           :(N.m{kgf-cm})

4-20

HA2 HA3 HA4

1 SK5 S45C M10 37{370} M14 105{1,050} M20 310{3,170}

2 S30C M12 42{420} M16 105{1,050} M24 360{3,360}

3 S30C M14 69{690} M18 140{1,450} M30 710{7,160}

4 SUS304 M8 18{185} M8 18{185} M12 63{630}

5 SUS304 M10 56{560} M10 56{560} M12 63{630}
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4-21

1 18

2 19

3 20

4 21

5 22

6 23

7 24

8 25

9 26

10 27

11 28

12 29

13 30

14 31

15 32 O

16 33

17 34

HA R HA D 
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4.6 PSA6

4-22 PSA6R

HTP No. OM2-8310-0200

HEP No. OM2-8310-0100

AVP 300/301/302/200/201/202 No. CM2-AVP300-2001

AVP303/203 No. CM2-AVP303-2001

4-22 PSA6R
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/

AUTO/MANUAL

4-23

AUTO/MANUAL / )

  

AUTO/MANUAL
AUTO

4-23 AUTO/MANUAL / 4-24

 AUTO 

AUTO/ 
MANUAL  

 MANUAL
AUTO/MANUAL 
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1 AUTO/MANUAL

2

3

4 OPEN SHUT
127N 13kgf

5

  

10

6 AUTO
4-25

4-25
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4.7

 

1

2

3

8 4-1
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4-26 4-27 4-4

1

2

3

4

5

6

1

2 PVC

1 No.49 No.50 No.51

2 No.49

1 No.2 No.1

2 No.17

1 No.20 No.21 No.4 No.9 4

2 20

M12*2 No.59
120kg

No.57 No.7
O No.8

1 No.34

2 No.12 4

1 No.27 No.32
No.33 No.32

2 No.30 No.12 4
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4-26PSA6R
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4-7 

1 33

2 34

3 35

4 36

5 O 37

6 38

7 39

8 O 40

9 41

10 42

11 43

12 44

13 45

14 46

15 47

16 48

17 49

18 50

19 O 51

20 52

21 53

22 54

23 55

24 56

25 57

26 58

27 59

28 60

29 61

30 62

31 63 O

32

4-27
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< >

4-26

O

1

2

1 No.52 4

2 No.53

3 No.52 4 No.54
No.55

  

4 No.59

5 No.54 No55

1 No.60

2 No.61 No.58 2

3 No.62 O No.61

O

4 No.58 No.57
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< >

•

• O O

• O O
•

4-26

1

1 No.29 No.30
No.12 4

2
No.32 No.33 No.32 No.31
4-28

4-28

3 No.13 No.34
No.34

4 No.34 No.49 No.50
No.51

5 No.22 No.24
No.21

6 No.21 No.30 No.12 4
No.10

7 No.58
4-5
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2

40

1 No.59 M12*2

2 O No.8 No.7
No.57

3 No.21 58

4 O No.5 No.21

5 20 No.4 No.9 4

6 No.4 No.9 No.17

7 No.2 4 No.17

8 No.1 2 No.4

5

5

5

5

5

O 5
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4-29

4-8

 (N m{kgf-cm})

1 M14 80-120{800-1200}

2 M20 270-360{2700-3650}

3 M24 300-410{3050-4150}

4 M14 80-120{800-1200}

5 M12 50-60{500-600}

4-29
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5.

4-7 5-1

1

2

3

4

5 1-2mm

6

7

5-1

4
1-2mm

5

6 7 5-1

5-1
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6. /

6.1 /

6-1 6-2

6-1  

PSA1D -> PSA1R

+1
82559228-102 14.3mm

82559228-101 25mm

-1
82559229-102 14.3mm

82559229-101 25mm

+4 82521069-101

+1 82521067-102

+1 82553334-101

+1 82592235-596

O +1 82553318-101

HA2D -> HA2R

14.3mm, 25mm 38mm

+2 82521069-101 82521069-101

+1 82521067-101 82521067-101

+1
82521431-101 (14.3mm)

82521431-103
82521431-102 (25mm)

+1 82553334-101 82553334-101

(-1)
82521427-101 (14.3mm)

82521427-103
82521427-102 (25mm)

HA3D -> HA3R

14.3mm 25mm, 38mm 38mm

+2 82521069-102 82521069-102 82521067-102

+1 82521067-102 82521067-102 82521069-102

+1 82521431-201
82521431-202 (25mm)

82521431-204
82521431-203 (38mm)

+1 82553334-101 82553334-101 82553334-101

(-1) 82521428-101
82521428-102 (25mm)

82521428-104
82521428-103 (38mm)

HA4D -> HA4R

25mm 38mm, 50mm, 75mm

+2 82521069-103 82521069-103

+1 82521067-103 82521067-103

+1 82521431-302 82521431-303

(-1) 82521429-102

82521429-103 (38mm)

82521429-104 (50mm)

82521429-105 (75mm)

+1 82553334-101 82553334-101

(-2) 82592131-201 82592131-201
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6-2 

4

PSA1R -> PSA1D

+1
82559228-102 14.3mm

82559228-101 25mm

-1
82559229-102 14.3mm

82559229-101 25mm

-4 82521069-101

-4 82521067-102

-1 82553334-101

-1 82592235-596

O +1 82553318-101

HA2R -> HA2D

14.3mm, 25mm 38mm

(-2) 82521069-101 82521069-101

(-1) 82521067-101 82521067-101

+1
82521427-101 (14.3mm)

82521427-103
82521427-102 (25mm)

(-1)
82521431-101 (14.3mm) 82521431-103

82521431-102  (25mm)
82553334-101

(-1) 82553334-101

HA3R -> HA3D

14.3mm 25mm, 38mm 50mm

(-2) 82521069-102 82521069-102 82521067-102

(-1) 82521067-102 82521067-102 82521069-102

+1 82521428-101
82521428-102 (25mm)

82521428-104
82521428-103 (38mm)

(-1)
82521431-201 82521431-202 (25mm) 82521431-204

82553334-104
82521202-203 (38mm)

82521428-104
(-1) 82553334-104

HA4R -> HA4D

25mm 38mm, 50mm, 75mm

(-2) 82521069-103 82521069-103

+2 82592131-201 82592131-201

(-1) 82521067-103 82592131-103

(-1) 82521431-302 82521431-303

+1 82521429-102

82521429-103 (38mm)

82521429-104 (50mm)

82521429-105 (75mm)

(-1) 82553334-104 82553334-104
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6.2 

HA2 HA3 2

HA 14.3 25mm 38mm

HA3 25 38mm 50mm

6-3 

(kPa{kgf/cm2})

* 8 2 16

PSA1D -> PSA1R

25mm -> 14.3mm 14.3mm -> 25mm

1 82559230-102 82559230-101

20-98{0.2-0.1} 4 82521340-101 82521340-104

80-240{0.8-2.4} 4 82521340-102 82521340-103

R 1 82559228-102 82559228-101

D 1 82559229-102 82559229-101

1 82553318-101 82553318-101

HA2D -> HA2R

25mm -> 14.3mm 14.3mm -> 25mm

1 80225032-164 80225037-164

20-98{0.2-0.1} 4 82521205-101 82521205-103

80-240{0.8-2.4} 4 82521205-102 82521208-101

R 1 82521431-101 82521431-102

D 1 82521427-101 .82521427-102

HA3D -> HA3R

38mm -> 25mm 25mm -> 38mm

1 80225037-164 80225039-164

20-98{0.2-0.1} 82521206-101 82521206-103

80-240{0.8-2.4} 82521206-102 82521209-101

R 1 82521431-202 82521431-203

D 1 82521428-102 82521428-103

HA4D -> HA4R

25mm 38mm 50mm 75mm

1 80225037-164 80225039-164 80225041-164 80224425-164

20-98{0.2-0.1} 82521244-104 82521207-101 82521207-102 82521210-103

80-240{0.8-2.4} 82521244-106 82521210-101 82521210-102
82521210-104*

82521210-105*

R 1 82521429-102 82521429-103 82521429-104 82521429-105

D 1 82521431-302 82521431-303 82521431-303 82521431-303
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HA

HA

6-4 

1. 2
2. 0.2-1.0 0.8-2.4 kPa{kgf/cm2}
3.

PSA1 HA2 HA3 HA4

14.3

20-98
{0.2-1.0} 64.6 86 99.2

80-240
{0.8-2.4} 69.8 90 103.6

25

20-98
{0.2-1.0} 68.7 91.4 99.3 148.1

80-240
{0.8-2.4} 78.8 99 107 155.3

38

20-98
{0.2-1.0} 95 102.9 152.8

80-240
{0.8-2.4} 107 114.9 163.7

50

20-98
{0.2-1.0} 106.5 156.3

80-240
{0.8-2.4} 122.2 170.6

75

20-98
{0.2-1.0} 163.4

80-240
{0.8-2.4}

  1
182, 186.7*
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7.

7.1 PSA1

7.1.1

7-1 7-2

1

SHUT
OPEN

2

16kgf

7-1 PSA1

1 20

2 21

3 22

4 23

5 24

6 25

7 O 26

8 27

9 O 28

10 29

11 30

12 31

13 32

14 33

15 34

16 35

17 36

18 37

19
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7-2 PSA1

1 21

2 22

3 23

4 24

5 25

6 26

7 27

8 28

9 29

10 30

11 31

12 32

13 33

14 34

15 35

16 O 36

17 37

18 38

19 39

20 40

41
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7.1.2 

7-1 7-4

a

1

2

3

4

5 O

b

1

2

3

4

5

6

7

8

C

1

2
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7-3 PSA1         7-4 PSA1
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7.2 HA2 HA3 HA4

7.2.1 

7-5 7-8

1

SHUT
OPEN

2

HA2 190N{19kgf}

HA3 260N{26kgf}

HA4 410N{41kgf}

7.2.2 

7-5 7-10

a

1

2

3

4

5 O
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7-5 HA2/3

1

2

3

4

5

6 O

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25 O

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44
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7-6 HA2/3

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48 O
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7-7 HA4

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25 O

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44 O

45

46

47

48

49

50
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7-8 HA4

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49 O
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b

1

2

3

4

5

  (6

  (7

8

C

1

2

7-9 7-10 
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8.

SHUT
OPEN

8.1

8-1

1

2 AUTO

3 8-1 6

4

5 2

6 AUTO

8.2 

1

2 AUTO

PSA1 80N{8kgf}

HA2 190N{19kgf}

HA4 290N{29kgf}

HA4 460N{46kgf}

8.3 

AUTO 8-1

1 2 6

2 1

3

4 8 7

8-1
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B A

A

B - B

A - A

 HA4

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

8-1 
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9.

9.1 HLS

9.1.1

Cv HLS
9-1 9-2
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 (1)
 (1)

 (2)

 (2)

 (3)

 (1)

9-2 Cv > 6.39-1 Cv< 4
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9.1.2 

1 4.1

2

3 1

4 2

5 2

6 (6)-1 (6)-2 Cv /

(6)-1. Cv < 4 9-1

•

•

(6)-2. Cv < 6.3 9-2

• 

7 4.2
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9.2 HTS

9.2.1

HTS 9-3

 (2)

 (3)

O 
O 

 (3)

 (4)

 (1)

 (2)

9-3 HTS
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9.2.2 

1 4.1

2

3 1

4 3

5 2

6 4

7 3

8 1

9 2

10)
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10.

10-1

•

•

•

•

• Cv Cv

•

•

•

•

•

•

•

•

•

•

•

• Cv

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•
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11.

•

•

•

•

5

•

•

•

•

•

•

*
10000

*

}




