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CNGG 120402-VP1 0.01~0.10 0.10~1.00
120404-VP1 0.05~0.15 0.10~1.50
120408-VP1 0.07~0.20 0.10~1.50

CNGG 120404-VP3 ●●● ● 0.05~0.30 0.10~3.00
120408-VP3 ●●● ● 0.10~0.40 0.50~4.50
120412-VP3 ●●● ● 0.12~0.50 0.50~5.00

CNMA 090308 0.10~0.30 0.50~3.00 
120404 ● ● 0.15~0.60 1.00~5.00 
120408 ● ● 0.15~0.60 1.00~6.00 
120412 ● 0.15~0.70 1.50~6.00 
120416 ● 0.20~0.80 2.00~6.00 
160608 0.15~0.70 2.00~6.00 
160612 ● 0.15~0.70 2.00~6.00 
160616 ● 0.15~0.70 2.00~6.00 
190608 ● 0.15~0.70 2.00~10.00 
190612 ● 0.15~0.70 2.00~10.00 
190616 ● 0.20~1.00 3.00~10.00

CNMG 120404-VB ● ●●●● ● ● 0.15~0.35 0.30~2.00
120408-VB ● ●●●● ● ● 0.15~0.45 0.50~2.00
120412-VB ● ● ● 0.20~0.50 0.50~2.00

CNMG 090304-VF ●● 0.07~0.30 0.50~1.50 
090308-VF 0.10~0.30     0.50~1.50 
120404-VF ● ● 0.07~0.30      0.50~1.50 
120408-VF ● 0.10~0.40   0.50~1.50 
120412-VF 0.10~0.50     0.60~1.50

CNMG 120404-VP1 ● ● ● 0.05~0.15 0.10~1.50
120408-VP1 ● ● ● 0.07~0.20 0.10~1.50

CN
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CNMG ● ● ● 0.05~0.25 0.10~1.00
● ● ● ● 0.10~0.35 0.20~1.50

● 0.10~0.35 0.20~1.50

CNMG 120404-VW 0.10~0.30    0.50~3.00 
120408-VW 0.15~0.50 0.50~4.00

CNMG 120404-HA ● 0.05~0.20 0.80~3.50 
120408-HA ● 0.10~0.40 0.80~3.50 
120412-HA 0.13~0.55 0.80~3.50

CNMG 0.10~0.30 0.30~1.50
● ● ● 0.10~0.35 0.30~2.00
● ● ● 0.10~0.40 0.50~2.50
● ● ● 0.13~0.45 0.80~3.00

CNMG 120404-VC ● ● ● 0.10~0.35 0.30~2.00
120408-VC ● ● ● 0.15~0.40 0.50~3.00
120412-VC ● ● 0.15~0.45 0.50~3.00

CN

HA

VC

LP
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d t d1

09 9.525 3.18 3.81
12 12.7 4.76 5.16
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CNMG 120404-VP2 ●●●●● ● 0.05~0.30 0.10~3.00 
120408-VP2 ●●●●● ● 0.10~0.40 0.50~4.50

CNMG 090304-VQ 0.05~0.30  0.50~3.50 
090308-VQ 0.08~0.30 0.80~4.00 
120404-VQ ●●●●● 0.05~0.30 0.80~4.00 
120408-VQ ●●●●● 0.08~0.40 0.80~4.00
120412-VQ 0.10~0.40 0.80~4.00

CNMG 120404-MK ● 0.05~0.30 0.90~4.00
120408-MK ● 0.10~0.50 1.00~5.00
120412-MK ● 0.13~0.60 1.30~5.00
120416-MK 0.15~0.60 1.30~5.00
160608-MK 0.28~0.70 1.80~7.00
160612-MK 0.28~0.72 2.00~8.00
160616-MK 0.28~0.74 2.00~8.00
190608-MK 0.33~0.78 2.50~9.00
190612-MK ● 0.35~0.78 2.60~9.50
190616-MK 0.35~0.80 2.60~10.00

CN d t d1
09 9.525 3.18 3.81
12 12.7 4.76 5.16
16 15.875 6.35 6.35
19 19.05 6.35 7.93
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CNMG 090304-MM ● 0.08~0.35 0.50~5.00
090308-MM ● 0.10~0.40 0.50~5.00
090312-MM 0.12~0.45 0.50~5.00
120404-MM ●●● ●● 0.10~0.40 0.50~5.50
120408-MM ●●●● ●● 0.12~0.45 0.50~5.50
120412-MM ●●●● ●● 0.15~0.60 0.50~5.50
120416-MM ●●● ● 0.20~0.65 0.50~5.50
160608-MM ●●● ● 0.12~0.45 0.50~7.00
160612-MM ●●● ●● 0.15~0.60 0.50~7.00
160616-MM ●●● ●● 0.18~0.65 0.50~7.00
190608-MM ●●● ● 0.12~0.45 0.50~8.50
190612-MM ●●● ●● 0.15~0.60 0.50~8.50
190616-MM ●●● ●● 0.18~0.65 0.50~8.50

CNMG 090304-MP ● ● ● 0.10~0.40 0.40~3.80
090308-MP ● ● ● 0.15~0.40 0.50~4.00
090312-MP 0.15~0.50 0.80~4.20
120404-MP ● ● ● ●●● ●●● 0.10~0.40 0.40~4.00
120408-MP ● ● ● ●●● ●●● 0.15~0.45 0.50~4.50
120412-MP ● ● ● ●●● ●● 0.15~0.50 0.80~5.00
120416-MP ● ● ● ●●● 0.28~0.55 1.00~5.00
160608-MP ● ● ● ●●● 0.15~0.50 0.50~7.00
160612-MP ● ● ● ●●● 0.18~0.60 0.80~7.00
160616-MP ● ● ● 0.15~0.60 1.00~7.00
190608-MP 0.15~0.60 0.50~8.50
190612-MP 0.10~0.40 0.40~3.80
190616-MP ●●● 0.15~0.40 0.50~4.00
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19 19.05 6.35 7.93

B

B165 B166
B165 B153

MCMNN B165 B154

P
M
K
N
S
H

●:   B04~B11   B24~B25  A48~A55

 
 
 

P
M
K
N
S
H



B
30

CN
15
00

CN
20
00

CN
25
00

CC
15
00

CC
25
00

NC
32
15

NC
31
20

NC
32
25

NC
30
30

NC
53
30

NC
63
15

NC
91
15

NC
91
25

NC
91
35

PC
53
00

PC
54
00

PC
81
05

PC
81
10

PC
81
15

PC
90
30

H0
1

H0
5

t

CNMG 090304-VM 0.05~0.30  0.90~3.50 
090308-VM ● ● 0.10~0.45 1.00~3.50 
120404-VM ●●● ● ●● ●● ● 0.05~0.30 0.90~5.00 
120408-VM ●●● ● ●● ●● ● 0.10~0.50  1.00~5.00 
120412-VM ● ●● ●● 0.13~0.60 1.30~5.00 
120416-VM ● 0.20~0.60 1.50~5.50
160608-VM ● 0.10~0.50 1.00~6.70 
160612-VM 0.13~0.60 1.30~6.70
190608-VM ● 0.13~0.65 1.30~7.00
190612-VM ● 0.15~0.70  1.50~7.00
190616-VM 0.18~0.75 1.80~7.00

CNMG 120404-VP3 ●●●●● ●● 0.05~0.30  0.10~3.00 
120408-VP3 ●●●●● ●● 0.10~0.40 0.50~4.50
120412-VP3 ●●●●● ●● 0.12~0.50 0.50~5.00

CNMG ● 0.15~0.60  1.00~5.00 
0.20~0.70 1.00~6.00

CNMG 120404-B25 ●●● ● ●●● ● 0.17~0.45 1.00~5.00 
120408-B25 ●●● ●●●●● ●● ● ● 0.23~0.60 1.50~5.00 
120412-B25 ● ● ●●● 0.25~0.60 2.00~5.00 
160608-B25 ● ●●● 0.25~0.60 2.00~6.50 
160612-B25 ● ● ● 0.27~0.60 2.00~6.50 
160616-B25 ● ● ● 0.27~0.60 2.00~6.50 
190604-B25 ●● 0.20~0.45 3.00~8.00 
190608-B25 ●●●●● 0.25~0.60 3.00~8.00 
190612-B25 ●●●●● ●● ● 0.30~0.60 3.00~8.00 
190616-B25 ● ● 0.23~0.70 3.00~8.00

CNMG 120408-GR ● ●● 0.20~0.50 1.00~7.00 
120412-GR ● ●● 0.25~0.50 1.30~7.00 
120416-GR 0.25~0.60 1.80~6.00 
160608-GR ● 0.20~0.70 1.00~8.00 
160612-GR ● ●● 0.25~0.70 1.30~8.00 
160616-GR ● 0.25~0.75 1.80~8.00 
190608-GR ● ●● 0.20~0.70 1.70~10.00 
190612-GR ● ●● 0.30~0.75  1.70~10.00 
190616-GR ● ●● 0.30~0.80 1.80~10.00 
190624-GR 0.35~0.85 2.00~12.00 
250724-GR 0.40~1.00 2.30~15.00 
250924-GR ●● 0.40~1.00 2.30~15.00

CN d t d1
09 9.525 3.18 3.81
12 12.7 4.76 5.16
16 15.875 6.35 6.35
19 19.05 6.35 7.93
25 25.4 9.52 9.12
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CNMG 120404-RK 0.20~0.47 1.30~6.00
120408-RK ● 0.20~0.50 1.50~6.00
120412-RK ● 0.28~0.53 1.80~6.00
120416-RK ● 0.28~0.63 2.00~6.00
160608-RK ● 0.28~0.70 1.80~7.00
160612-RK ● 0.28~0.72 2.00~8.00
160616-RK ● 0.28~0.74 2.00~8.00
190612-RK ● 0.35~0.78 2.60~9.50
190616-RK ● 0.35~0.80 2.60~10.00

CNMG 120404-RM ●●● ●● 0.10~0.50 2.00~6.00
120408-RM ●●●● ●● 0.15~0.55 2.00~6.00
120412-RM ●●●● ●● 0.20~0.60 2.00~6.00
120416-RM ●●● ● 0.25~0.70 2.00~6.00
160608-RM ●●● ● 0.15~0.55 2.00~8.00
160612-RM ●●● ● 0.20~0.60 2.00~8.00
160616-RM ●●● ● 0.25~0.70 2.00~8.00
190608-RM ●●● ● 0.15~0.55 2.00~10.00
190612-RM ●●● ● 0.20~0.60 2.00~10.00
190616-RM ●●● ● 0.25~0.70 2.00~10.00
250924-RM 0.40~1.20 0.40~14.00

CNMG 120408-VP4 ● 0.15~0.35 1.00~4.00
120412-VP4 ● 0.20~0.40 1.00~4.00
190608-VP4 ● 0.15~0.45 1.00~8.00
190612-VP4 ● 0.20~0.50 1.20~8.50

CNMG 120408-VR 0.25~0.55 1.20~7.00
120412-VR 0.30~0.60 1.50~7.00
120416-VR 0.35~0.65 1.70~7.00
160612-VR 0.35~0.70 2.00~8.00
160616-VR 0.35~0.75 2.20~8.00
190612-VR 0.35~0.70 2.00~10.00
190616-VR 0.35~0.75 2.20~10.00

CN d t d1
12 12.7 4.76 5.16
16 15.875 6.35 6.35
19 19.05 6.35 7.93
25 25.4 9.52 9.12

VR

RM

RK

VP4

RK

B

B165 B166
B165 B153

MCMNN B165 B154

●:   B04~B11   B24~B25  A48~A55
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GR

CN d t d1
12 12.7 4.76 5.16
16 15.875 4.76~6.35 6.35
19 19.05 6.35 7.93
25 25.4 7.94~9.52 9.12

CN
15
00
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CC
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00
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NC
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5

t

CNMM 120408-HA 0.10~0.40  0.80~3.50

CNMM 120408-GR 0.20~0.50 1.00~7.00 
120412-GR 0.25~0.50 1.30~7.00
190612-GR ● 0.30~0.75 1.70~10.00
190616-GR 0.30~0.80 1.80~10.00

CNMM 120408-GH ●● 0.30~0.60 2.50~8.00 
120412-GH ● ● 0.30~0.70 2.50~8.00 
160412-GH 0.30~0.70  2.50~8.00 
160424-GH 0.30~1.20   2.50~8.00 
160612-GH ● 0.30~0.90  2.50~8.00 
160616-GH 0.30~1.20  2.50~8.00 
160624-GH 0.30~1.50  2.50~8.00 
190608-GH ● 0.30~0.60   2.50~8.00 
190612-GH ●● ●● 0.30~0.70    3.00~8.00 
190616-GH ●● ●● 0.45~0.90   3.00~8.00 
190624-GH ●● ● 0.55~1.20    4.00~9.00 
250716-GH 0.50~1.00   4.50~10.00
250724-GH ●● 0.55~1.20    5.00~12.00
250924-GH ●● ●● 0.55~1.20     5.00~12.00
250950-GH 0.65~1.30   6.00~12.00

CNMM 190612-VH ● 0.50~0.90  5.00~10.00
190616-VH ● 0.50~1.10   5.00~10.00
190624-VH ● 0.60~1.20 6.00~12.00
250724-VH ● 0.70~1.40   6.00~15.00
250924-VH ● 0.70~1.40  6.00~15.00

CNMM 190612-VT ● ●● 0.60~1.00 6.00~13.00
190616-VT ● 0.60~1.10 5.00~10.00
190624-VT ● 0.60~1.60 7.00~13.00
250724-VT ● 0.75~16.0 7.00~17.00
250924-VT ● 0.75~16.0 7.00~17.00

HA

GH

VH

VT

B

B165 B166
B165 B153

MCMNN B165 B154

●:   B04~B11   B24~B25  A48~A55
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CN
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NC
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DNGG 150404-VP1 0.05~0.15 0.10~1.50 
150408-VP1 0.07~0.20 0.10~1.50
150604-VP1 0.05~0.15 0.10~1.50
150608-VP1 0.07~0.20 0.10~1.50

DNGG 150404-VP3 ●●● ● 0.05~0.30 0.10~3.00
150408-VP3 ●●● ● 0.10~0.45 0.50~5.00
150412-VP3 ●●● ● 0.12~0.50 0.50~5.00
150604-VP3 ●●● ● 0.05~0.30 0.10~3.00
150608-VP3 ●●● ● 0.10~0.45 0.50~5.00
150612-VP3 ●●● ● 0.12~0.50 0.50~5.00

DNMA 110408 0.17~0.45     0.80~3.00 
150404 0.17~0.55     0.40~4.00 
150408 0.25~0.55      0.80~4.00 
150412 ● 0.25~0.65     0.50~4.00 
150604 0.17~0.55     0.40~4.00 
150608 ● 0.25~0.55      0.80~4.00 
150612 ● 0.25~0.65     1.20~4.00 
190608 0.30~0.80  2.50~13.00

DNMG 150404-VB ● ●●● ● 0.10~0.35 0.30~2.00
150408-VB ● ●●●● ● ● 0.15~0.45 0.50~2.00
150412-VB ● ● ● 0.15~0.45 0.50~2.00
150604-VB ● ●●●● ● ● 0.10~0.35 0.30~2.00
150608-VB ● ●●●● ● ● 0.15~0.45 0.50~2.00
150612-VB ● ● ● 0.20~0.50 0.50~2.50

d t d1
11 9.525 3.18~4.76 3.81
15 12.7 4.76~6.35 5.16

DN

VB

VP1

B166
MDNNN B166 B155

B167 B187
B192 B188

VP3

B

●:   B04~B11   B24~B25  A48~A55
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DNMG 110402-VF 0.05~0.20 0.20~1.00 
110404-VF ● 0.07~0.30 0.50~1.50 
110408-VF 0.10~0.40 0.50~1.50 
150404-VF 0.07~0.30 0.50~1.50 
150408-VF 0.10~0.40 0.50~1.50 
150412-VF 0.15~0.50 0.60~1.50 
150604-VF ● ● 0.13~0.30 0.50~1.50 
150608-VF ● ● 0.10~0.40 0.50~1.50 
150612-VF 0.15~0.50  0.60~1.50

DNMG 0.05~0.20 0.10~1.00
● ● 0.05~0.25 0.10~1.50
● ● 0.05~0.30 0.20~1.50

0.10~0.30 0.25~1.50
● 0.05~0.25 0.10~1.50
● ● 0.05~0.30 0.20~1.50

0.10~0.30 0.25~1.50

DNMG 150404-VP1 ●●● ● 0.05~0.15 0.10~1.50
150408-VP1 ●●● ● 0.07~0.20 0.10~1.50
150604-VP1 ●●● ● 0.05~0.15 0.10~1.50
150608-VP1 ●●● ● 0.07~0.20 0.10~1.50

DNMG 150404-VW 0.10~0.35 0.30~3.00 
150408-VW 0.10~0.40 0.30~3.00 
150604-VW 0.10~0.35 0.30~3.00 
150608-VW 0.10~0.40 0.30~3.00

DNMG 150404-HA ● 0.05~0.30 0.80~3.50 
150408-HA ● 0.10~0.40 0.80~3.50 
150604-HA ● 0.05~0.30  0.80~3.50 
150608-HA ● 0.10~0.40 0.80~3.50

d t d1
11 9.525 3.18~4.76 3.81
15 12.7 4.76~6.35 5.16

DN

VW

HA

B

VP1

B166
MDNNN B166 B155

B167 B187
B192 B188
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1

H0
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t

DNMG 0.07~0.30 0.30~1.50
0.10~0.40 0.30~1.50

● ● ● 0.10~0.35 0.30~2.00
● ● ● 0.10~0.40 0.50~2.50
● ● ● 0.13~0.45 0.80~3.00
● ● ● 0.10~0.35 0.30~2.00
● ● ● 0.10~0.40 0.50~2.50
● ● ● 0.13~0.45 0.80~3.00

DNMG 150404-VC 0.10~0.35  0.30~2.00
150408-VC ● ● ● 0.15~0.40  0.50~3.00
150412-VC 0.15~0.45   0.50~3.00
150604-VC ● ● 0.10~0.35   0.30~2.00
150608-VC ● ● ● 0.15~0.40   0.50~3.00
150612-VC 0.15~0.45   0.50~3.00

DNMG 150404-VP2 ●●●●● ● 0.05~0.30 0.10~3.00 
150408-VP2 ●●●●● ● 0.10~0.40 0.50~4.50 
150604-VP2 ●●●●● ● 0.05~0.30 0.10~3.00 
150608-VP2 ●●●●● ● 0.10~0.40  0.50~4.50

DNMG 110404-VQ ● 0.05~0.30 0.50~3.50 
110408-VQ 0.08~0.40 0.80~4.00 
110412-VQ 0.10~0.40 1.00~4.00
150404-VQ ●●●●● 0.05~0.30 0.80~3.50 
150408-VQ ● ●●● 0.08~0.40 0.80~4.00 
150412-VQ 0.10~0.40 0.50~4.20
150604-VQ ●●●●● 0.05~0.30 0.80~4.00 
150608-VQ ●●●●● 0.08~0.40 0.80~4.00
150612-VQ 0.10~0.40 0.50~4.20

d t d1
11 9.525 4.76 3.81
15 12.7 4.76~6.35 5.16

DN

LP

VQ

VC

VP2

B

B166
MDNNN B166 B155

B167 B187
B192 B188
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d t d1
11 9.525 3.18~4.76 3.81
15 12.7 4.76~6.35 5.16
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DNMG 150404-MK ● 0.05~0.30 0.90~5.00
150408-MK ● 0.10~0.50 1.00~5.00
150412-MK 0.13~0.60 1.30~5.00
150604-MK ● 0.05~0.30 0.90~5.00
150608-MK ● 0.10~0.50 1.00~5.00
150612-MK ● 0.13~0.60 1.30~5.00

DNMG 110404-MM ● 0.08~0.35 0.50~5.00
110408-MM ● 0.10~0.40 0.50~5.00
110412-MM 0.12~0.45 0.50~5.00
150404-MM ●●● ●● 0.10~0.40 0.50~6.40
150408-MM ●●●● ●● 0.12~0.45 0.50~6.40
150412-MM ●●●● ● 0.15~0.60 0.50~6.40
150604-MM ●●● ●● 0.10~0.40 0.50~6.40
150608-MM ●●●● ●● 0.12~0.45 0.50~6.40
150612-MM ●●●● ●● 0.15~0.60 0.50~6.40

DNMG 110404-MP ● ● ● 0.10~0.40 0.40~3.80
110408-MP ● ● ● 0.15~0.40 0.50~4.00
110412-MP 0.15~0.50 0.80~4.20
150404-MP ● ● ● ●●● ● 0.10~0.40 0.40~4.00
150408-MP ● ● ● ●●● ●● 0.15~0.45 0.50~4.50
150412-MP ● ● ● ●●● ●● 0.15~0.50 0.80~5.00
150604-MP ● ● ● ●●● ●● 0.10~0.40 0.40~4.00
150608-MP ● ● ● ●●● ●● 0.15~0.45 0.50~4.50
150612-MP ● ● ● ●●● ●● 0.15~0.50 0.80~5.00

B166
MDNNN B166 B155

B167 B187
B192 B188

●:   B04~B11   B24~B25  A48~A55
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DNMG 110404-VM 0.05~0.30  0.90~4.00 
110408-VM ● ● 0.10~0.50 1.00~4.00 
110412-VM 0.13~0.50 1.30~4.00 
150404-VM ● ● ●● 0.05~0.30 0.90~5.00 
150408-VM ● ● ●● ●● 0.10~0.50 1.00~5.00 
150412-VM ● ●● 0.13~0.60  1.30~5.00 
150604-VM ● ● ● ●● ●● ● 0.05~0.30 0.90~5.00 
150608-VM ● ● ●● ●● ● 0.10~0.50 1.00~5.00 
150612-VM ● ●● 0.13~0.60 1.30~5.00

DNMG 150404-VP3 ●●●●● ●● 0.05~0.30  0.10~3.00 
150408-VP3 ●●●●● ●● 0.10~0.45 0.50~5.00 
150412-VP3 ●●●●● ●● 0.12~0.50 0.50~5.00 
150604-VP3 ●●●●● ●● 0.05~0.30 0.10~3.00
150608-VP3 ●●●●● ●● 0.10~0.45 0.50~5.00
150612-VP3 ●●●●● ●● 0.12~0.50 0.50~5.00

(

DNMG 0.15~0.50 0.70~4.50 
0.20~0.60 1.00~5.00 
0.15~0.50 0.70~4.50 
0.20~0.60 1.00~5.00

d t d1
11 9.525 4.76 3.81
15 12.7 4.76~6.35 5.16

DN

VM

LW

B

VP3

B166
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B167 B187
B192 B188
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DNMG 150402-B25 0.15~0.40 0.50~3.50 
150404-B25 ● ● ● ● 0.17~0.45 1.00~4.00 
150408-B25 ● ● ● ● 0.17~0.55 1.50~4.00 
150412-B25 ● ● ● 0.25~0.55     1.50~4.00 
150425-B25 0.35~0.65    2.50~5.50 
150602-B25 0.15~0.40    0.50~3.50 
150604-B25 ● ● ●●● 0.17~0.55      1.50~4.00 
150608-B25 ● ● ●●● ● 0.17~0.55     1.50~4.00 
150612-B25 ● ● ● 0.25~0.55     1.50~4.00 
150625-B25 0.35~0.65      2.50~5.50 

DNMG 150408-GR ● 0.20~0.50      1.00~7.00 
150412-GR 0.25~0.90     1.30~7.00 
150416-GR 0.30~0.75     1.80~7.00 
150608-GR ●● 0.20~0.50     1.00~7.00 
150612-GR ● 0.25~0.70     1.30~7.00 
150616-GR ●  0.20~0.75    1.80~7.00

DNMG 150408-RK 0.15~0.50 1.50~5.00
150412-RK ● 0.20~0.60 1.80~5.00
150608-RK ● 0.15~0.50 1.50~5.00
150612-RK ● 0.20~0.60 1.80~5.00

d t d1
15 12.7 4.76~6.35 5.16
19 15.875 6.35 7.93

DN

B25

GR

RK
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B167 B187
B192 B188
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DNMG 150404-RM ●●● ● 0.10~0.50 2.00~6.00
150408-RM ●●●● ● 0.15~0.55 2.00~6.00
150412-RM ●●●● ● 0.20~0.60 2.00~6.00
150604-RM ●●● ●● 0.10~0.50 2.00~6.00
150608-RM ●●● ● 0.15~0.55 2.00~6.00
150612-RM ●●● 0.20~0.60 2.00~6.00

DNMG 150408-VP4 0.15~0.35 1.00~4.00
150412-VP4 0.20~0.40 1.00~4.00
150608-VP4 ● 0.15~0.35 1.00~4.00
150612-VP4 ● 0.20~0.40 1.00~4.00

DNMG 150408-VR 0.25~0.55 1.20~7.00
150412-VR 0.30~0.60 1.50~7.00
150608-VR 0.25~0.55 1.20~7.00
150612-VR 0.30~0.60 1.50~7.00

DNMX 150404R-SH 0.15~0.30 1.00~4.00 
150408R-SH 0.15~0.50 1.50~5.00 
150604R-SH ● ● 0.15~0.30 1.00~4.00 
150608R-SH ● ● 0.15~0.50 1.50~5.00

0.15~0.30  1.00~4.00 
0.15~0.50  1.50~5.00 

● ● 0.15~0.30  1.00~4.00 
● ● 0.15~0.50 1.50~5.00

d t d1
15 12.7 4.76~6.35 5.16

DN

VP4

RM

B166
MDNNN B166 B155

B167 B187
B192 B188
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KNUX 160405R11 ●●●●● ● 0.20~0.35     1.00~6.00 
160410R11 ● ●●● 0.30~0.60      1.50~6.00 

●●●●● 0.20~0.35      1.00~6.00 
● ●●● 0.30~0.60     1.50~6.00

KNUX 160405R12 ● ●●● 0.25~0.35     1.50~6.00 
160410R12 ● ●●● 0.40~0.70     1.50~6.00 

0.25~0.35      1.50~6.00 
● 0.40~0.70     1.50~6.00
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RNMG 090300-B25 0.90~4.50      0.09~0.90 
120400-B25 ● 1.20~4.80  0.12~1.20 
150600-B25 ● 1.15~1.50 1.50~7.50
190600-B25 1.90~7.60 0.19~1.90 
250600-B25 2.50~10.0 0.25~2.50 
250900-B25 ● 2.50~10.0 0.25~2.50 
310900-B25 3.50~13.0 0.30~2.50

d t d1
09 9.525 3.18 3.81
12 12.7 4.76 5.16
15 15.875 6.35 6.35
19 19.05 6.35 7.93
25 25.4 6.35~9.52 9.12
31 31.75 9.52 12.7
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B
SN d t d1

09 9.525 3.18 3.81
12 12.7 4.76 5.16
15 15.875 6.35 6.35
19 19.05 6.35 7.93

B167 B168 PSDNN B157
MSDNN B167 B169

B168 B157 B158
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t

SNGA 090304 0.17~0.50     0.50~4.50 
090308 0.17~0.50      0.50~4.50 
120404 0.15~0.60     1.50~8.00 
120408 0.15~0.60      1.50~8.00 
120412 0.20~0.80      1.50~8.00 
150608 0.20~0.80     2.00~10.00 
150616 0.20~0.90    2.00~10.00 
190608 0.15~0.60      3.00~12.00 
190612 0.20~0.80     3.00~12.00

SNGG 090304R 0.12~0.35  1.00~3.00 
090308R 0.15~0.35 1.00~3.00 
120404R ● 0.15~0.35 1.00~4.00 
120408R 0.15~0.35 1.00~4.00 
120412R 0.15~0.35  1.00~4.00 

0.12~0.35 1.00~3.00 
0.15~0.35  1.00~3.00 
0.15~0.35  1.00~4.00 
0.15~0.35 1.00~4.00 
0.15~0.35 1.00~4.00

SNGG 120404-VP3 ●●● ● 0.05~0.30 0.10~3.00
120408-VP3 ●●● ● 0.10~0.45 1.00~5.00
120412-VP3 ●●● ● 0.12~0.50 1.00~5.00
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SNGN 090302 0.05~0.30      0.50~4.00 
090304 0.10~0.35     0.50~4.00 
090308 0.10~0.40 1.00~4.00 
120304 0.13~0.50 1.30~5.00 
120308 0.15~0.60  1.50~6.00 
120312 0.17~0.60 1.70~6.00 
120402 0.10~0.45   1.00~5.00 
120404 0.13~0.50   1.30~5.00 
120408 0.15~0.60 1.50~6.00 
120412 0.17~0.60   1.70~6.00 
120424 0.20~0.65   2.00~6.00 
150402 0.10~0.50  0.50~6.00 
150408 0.15~0.60  1.50~8.00 
150412 0.17~0.60 2.00~8.00 
150416 0.20~0.65   2.50~8.50 
190402 0.10~0.60 2.00~8.50 
190412 0.17~0.70 2.50~10.00 
190416 0.20~0.75   2.50~10.00 
250604 0.30~0.80  3.00~12.00 
250616 0.35~1.00   4.00~12.00

SNGX 120408R 0.15~0.35 1.00~4.00 

SNMA 090304 0.10~0.45 0.50~4.50 
090308 0.15~0.50 0.50~4.50 
090312 0.20~0.50 0.50~4.50 
120402 0.10~0.50 1.00~4.50 
120404 0.15~0.60 1.00~5.00 
120408 ● 0.15~0.70   1.00~6.00 
120412 ● 0.20~0.80     1.50~6.00 
120416 ● 0.30~1.00    2.00~6.00 
120430 0.30~0.70      2.50~5.00 
150612 0.20~0.80     2.00~8.00 
150616 ● 0.25~0.85      2.50~10.00 
190608 0.20~0.80     2.00~10.00 
190612 ● 0.20~0.80      2.00~10.00 
190616 ● 0.25~0.85      2.50~10.00 
190624 0.35~0.90  3.00~10.00 
250724 0.40~1.00      3.00~13.00 
250924 0.40~1.00     3.00~13.00

SN d t d1
09 9.525 3.18 3.81
12 12.7 3.18~4.76 5.16
15 15.875 4.76~6.35 6.35
19 19.05 4.76~6.35 7.93
25 25.4 6.35~9.52 9.12

B167 B168 PSDNN B157
MSDNN B167 B169

B168 B157 B158
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SNMG 120404-VB ● ●● 0.15~0.35 0.30~2.00 
120408-VB ● ●●● 0.15~0.40 0.50~2.00 

SNMG 090304-VF 0.07~0.30 0.50~1.50
090308-VF 0.07~0.30    0.50~1.50
120404-VF 0.07~0.30    0.50~1.50 
120408-VF ● 0.10~0.40     0.50~1.50
120412-VF 0.20~0.50    0.50~1.50

SNMG 0.10~0.35 0.20~1.50

SNMG 120404-HA ● 0.10~0.35 0.80~3.50 
120408-HA ● 0.10~0.40 0.80~3.50 
120412-HA 0.13~0.55 0.80~3.50 

SNMG 0.10~0.30 0.30~1.50
● ● ● 0.10~0.35 0.30~2.00
● ● ● 0.10~0.40 0.50~2.50

0.13~0.45 0.80~3.00

SNMG 120408-VC ● ● 0.15~0.40 0.50~3.50 

SNMG 120404-VP2 ●●●●● ● 0.05~0.35 0.10~3.00
120408-VP2 ●●●●● ● 0.10~0.45 0.50~4.50 
120412-VP2 ●●●●● ● 0.10~0.50 0.50~5.00 

SN d t d1
09 9.525 3.18 3.81
12 12.7 3.18~4.76 5.16

HA
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LP

VC
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d t d1
09 9.525 3.18 3.81
12 12.7 4.76 5.16
15 15.875 4.76~6.35 6.35
19 19.05 4.76~6.35 7.93
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t

SNMG 090304-VQ 0.05~0.30 0.50~3.50 
090308-VQ 0.08~0.30     0.80~4.00 
090312-VQ 0.10~0.30 1.00~4.00
120404-VQ ● ● 0.05~0.30    0.80~4.00 
120408-VQ ● ● 0.08~0.40  0.80~4.00

SNMG 090308-MK 0.17~0.45 0.80~3.50
120404-MK 0.08~0.45 0.80~4.00
120408-MK ● 0.10~0.50 1.00~5.00
120412-MK ● 0.13~0.60 1.30~5.00
120416-MK 0.15~0.63 1.50~6.00
150608-MK 0.25~0.60 1.80~6.00
150612-MK 0.20~0.70 1.80~7.00
150616-MK 0.23~0.70 2.00~7.50
190608-MK 0.31~0.75 2.30~9.50
190612-MK 0.33~0.78 2.50~10.00
190616-MK 0.35~0.78 2.70~10.00

SNMG 090304-MM ● 0.08~0.35 0.50~5.00
090308-MM 0.10~0.40 0.50~5.00
090312-MM 0.12~0.45 0.50~5.00
120404-MM ●●●● ●● 0.10~0.40 0.50~6.40
120408-MM ●●●● ●● 0.12~0.45 0.50~6.40
120412-MM ●●● ●● 0.15~0.60 0.50~6.40
120416-MM 0.18~0.65 0.50~6.40
150608-MM 0.12~0.45 0.50~8.00
150612-MM ●●● ●● 0.15~0.60 0.50~8.00
150616-MM 0.18~0.65 0.50~8.00
190608-MM ●●● ● 0.12~0.45 0.50~9.50
190612-MM ●●● ●● 0.15~0.60 0.50~9.50
190616-MM ● 0.18~0.65 0.50~9.50

MM

B

VQ

MK
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SNMG 090304-MP ● ● ● 0.10~0.40 0.40~3.80
090308-MP ● ● ● 0.15~0.40 0.50~4.00
120404-MP ● ● ● ●●● ●● 0.10~0.40 0.40~4.00
120408-MP ● ● ● ●●● ●● 0.15~0.45 0.50~4.50
120412-MP ● ● ● ●●● 0.15~0.50 0.80~5.00
120416-MP ● ● ● 0.18~0.60 0.80~7.00

SNMG 090304-VM 0.05~0.30 0.90~3.50 
090308-VM 0.10~5.00 1.00~3.50 
120404-VM ● ● ●● 0.05~0.30 0.90~5.00
120408-VM ● ● ●● ●● ● ● 0.10~0.50 1.00~5.00 
120412-VM ● ●● 0.13~0.60 1.30~5.00 
190612-VM 0.25~0.60    2.50~7.50
190616-VM 0.25~0.60 2.50~7.50

SNMG 120404-VP3 ●●●●● ●● 0.05~0.30   0.10~3.00
120408-VP3 ●●●●● ●● 0.10~0.45     1.00~5.00 
120412-VP3 ●●●●● ● 0.12~0.50      1.00~5.00 

SNMG 090308-B25 0.17~0.45   0.80~3.50 
120404-B25 ● ● ● ●●● 0.17~0.45     1.00~3.50 
120408-B25 ● ● ● ●●● ●● ● 0.23~0.60   1.50~5.00 
120412-B25 ● ● ●●● 0.25~0.60     2.00~5.00 
120416-B25 ● ●●● 0.35~0.70   2.50~5.00 
120420-B25 0.40~0.70     3.00~5.00 
150608-B25 ● 0.25~0.60     1.50~6.00 
150612-B25 0.25~0.60    2.00~6.00 
150616-B25 0.35~0.70      2.00~6.00 
190608-B25 ● ●● 0.25~0.60     3.00~8.00 
190612-B25 ● ●●● 0.30~0.60     3.00~8.00 
190616-B25 ● ●● ● 0.35~0.70     3.00~8.00 
250716-B25 0.35~0.70     4.00~12.00 
250724-B25 ● ● 0.50 ~1.00    5.00~12.00
250924-B25 ● 0.50~1.00 5.00~12.00

d t d1
09 9.525 3.18 3.81
12 12.7 4.76 5.16
15 15.875 6.35 6.35
19 19.05 6.35 7.93
25 25.4 7.94 9.12

SN
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VM
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SNMG 120404-GR 0.15~0.45   0.08~6.00 
120408-GR ●● 0.20~0.50      1.00~7.00 
120412-GR ● 0.20~0.50   1.00~7.00 
150608-GR ● 0.25~0.60    1.00~7.00 
150612-GR ● ● 0.29~0.75   1.40~7.00 
190608-GR ● 0.30~0.80      1.70~9.00 
190612-GR ● ●● 0.30~0.80    1.70~9.00 
190616-GR ● ●● 0.31~0.82     1.90~12.30 
250724-GR ● 0.45~1.20   2.60~14.00 
250924-GR ● ● 0.50~1.20   2.60~14.00

SNMG 120408-RK ● 0.23~0.53 1.50~6.00
120412-RK ● 0.28~0.53 1.80~6.00
120416-RK ● 0.28~0.53 2.00~6.00
150612-RK 0.20~0.70 1.80~7.00
150616-RK 0.23~0.70 2.00~7.50
190612-RK 0.33~0.78 2.50~10.00
190616-RK 0.35~0.78 2.70~10.00

SNMG 120404-RM ●●●● ● 0.10~0.50 2.00~6.00
120408-RM ●●●● ●● 0.15~0.55 2.00~6.00
120412-RM ●●● ● 0.20~0.60 2.00~6.00
120416-RM 0.25~0.70 2.00~6.00
150612-RM ●●● ● 0.20~0.60 2.00~8.00
150616-RM 0.25~0.70 2.00~8.00
190608-RM ●●● ● 0.20~0.60 2.00~10.00
190612-RM ●●● ● 0.20~0.60 2.00~10.00
190616-RM 0.27~0.70 2.00~10.00
250924-RM 0.40~1.20 4.00~14.00

SNMG 120408-VP4 ● 0.15~0.35 1.00~4.00
120412-VP4 ● 0.20~0.40 1.00~4.00
150612-VP4 ● 0.20~0.45 1.00~5.00
190608-VP4 ● 0.20~0.50 1.00~9.00
190612-VP4 ● 0.23~0.55 1.00~9.00
190616-VP4 0.27~0.60 1.00~9.00

d t d1
12 12.7 4.76 5.16
15 15.875 6.35 6.35
19 19.05 6.35 7.93
25 25.4 7.94 9.12
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SNMG 120408-VR 0.25~0.55 1.20~7.00
120412-VR 0.30~0.60 1.50~7.00
190612-VR 0.35~0.70 2.00~10.00
190616-VR 0.35~0.75 2.20~10.00

SNMM 120408-GR 0.20~0.50    1.00~7.00 
120412-GR ● 0.25~0.65    1.30~7.00 
190612-GR ● 0.25~0.65   1.30~11.50 
190616-GR 0.32~0.85    1.80~11.50

SNMM 120408-GH ●● 0.30~0.60  2.50~8.00 
120412-GH ● 0.30~0.70    2.50~8.00 
150612-GH ● 0.30~0.70    2.50~8.00 
190612-GH ●● ●● 0.30~0.70     3.00~8.00 
190616-GH ●● ●● 0.45~1.00     4.00~9.00 
190624-GH ●● ●● 0.55~1.20     4.00~9.00 
250724-GH ●● ●● 0.55~1.20   5.00~12.00 
250924-GH ●● ●● 0.55~1.20    5.00~12.00 
250932-GH 0.55~1.20  5.00~12.00

(

SNMM 190612-VH ● 0.50~0.90 5.00~10.00
190616-VH ● 0.50~1.10  5.00~10.00
190624-VH ● 0.60~1.20    6.00~12.00
250724-VH ● ● 0.70~1.40  6.00~15.00
250920-VH 0.70~1.40     6.00~15.00
250924-VH ● 0.70~1.40     6.00~15.00
250716-VH 0.70~1.50   6.00~14.00

(

SNMM 190612-VT ● ● 0.60~1.00  6.00~13.00
190616-VT ● ● 0.60~1.10 6.00~13.00
190624-VT ● 0.60~1.60 7.00~13.00
250724-VT ● ● 0.75~1.60 7.00~15.00
250920-VT 0.75~1.60 7.00~15.00
250924-VT ● ● 0.75~1.60 7.00~17.00
250716-VT 0.75~1.60 7.00~15.00

SN d t d1
12 12.7 4.76 5.16
15 15.875 6.35 6.35
19 19.05 6.35 7.93
25 25.4 7.94~9.52 9.12
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SN d t d1
12 12.7 3.18~4.76 5.16
15 15.875 4.76 -
19 19.05 4.76 -
25 25.4 7.94 -
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t

SNMN 120304 0.17~0.45 1.00~3.50 
120308 0.23~0.60 1.50~6.00 
120312 0.25~0.60 2.00~5.00 
120404 0.17~0.45 1.00~3.50 
120408 0.23~0.60 1.50~5.00 
120412 0.25~0.60 2.00~5.00 
150404 0.20~0.50 1.50~6.00 
150408 0.25~0.60 1.50~6.00 
150412 0.25~0.60 2.00~6.00 
190416 0.35~0.70 2.00~6.00 

SNMX 120408R 0.15~0.35  1.00~4.00

SNUN 120408 0.23~0.60   1.50~5.00 
120412 0.25~0.60     2.00~5.00 
190412 0.30~1.00     3.00~10.00 
120412TN 0.25~0.60    2.00~5.00 
250724TN 0.30~1.20     3.00~12.00

B
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TNGA 110302 0.05~0.30      0.20~3.00 
110304 0.05~0.30      0.40~3.00 
160304 0.10~0.35      0.40~4.00 
160402 0.10~0.30     0.20~4.00 
160404 0.10~0.35     0.40~5.00 
160408 0.12~0.40     0.50~5.00 
220304 0.10~0.35     0.50~5.00 
220402 0.05~0.30     0.20~3.00 
220404 0.10~0.35    0.40~5.00 
220408 0.10~0.40     0.50~5.00 
220412 0.12~0.45     1.00~5.50 
270612 0.12~0.45     1.00~7.00 
270624 0.20~0.55     2.00~7.00

TNGG 160402R-SC ● 0.03~0.20  0.10~1.50
160404R-SC ● 0.05~0.25  0.30~2.00

0.03~0.20  0.10~1.50
0.05~0.25  0.30~2.00

TNGG 110304R 0.05~0.30  0.50~2.50 
160402R ● 0.08~0.30   0.50~3.50 
160404R ●● 0.12~0.30   1.00~3.50 
160408R ● 0.15~0.35   1.30~3.50 
220404R ● 0.12~0.30   1.00~5.00 
220408R ● 0.15~0.35     1.30~5.00 
220412R 0.17~0.40    1.50~5.00 

0.05~0.30      0.50~2.50 
0.08~0.30     0.50~3.50 

●● 0.12~0.30      1.00~3.50 
● 0.15~0.35     1.30~3.50 

0.12~0.30  1.00~5.00 
0.15~0.35    1.30~5.00 
0.17~0.40   1.50~5.00

TNGG 160404-VP3 ●●● ● 0.05~0.30  0.10~3.00 
160408-VP3 ●●● ● 0.10~0.45 0.50~5.00

TN d t d1
11 6.35 3.18 2.40
16 9.525 3.18~4.76 3.81
22 12.7 4.76 5.16
27 15.875 6.35 6.35
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TNGN 110302 0.05~0.25   0.20~2.50 
110304 0.10~0.30     0.50~2.50 
110308 0.10~0.30    0.80~2.50 
160302 0.05~0.30  0.20~3.00 
160304 0.10~0.30    0.50~4.00 
160308 0.10~0.40     0.80~4.00 
160404 0.10~0.40     0.50~4.00 
160408 0.10~0.40      1.00~4.00 
160412 0.10~0.50     1.50~4.50 
220404 0.10~0.35      1.00~4.00 
220408 0.15~0.40     1.50~5.00 
220412 0.20~0.50   1.50~5.00 
220416 0.25~0.55      1.50~5.00 
220424 0.30~0.65 2.00~5.00 
270630 0.35~0.70  2.00~5.00

TNMA 110308 0.05~0.30    0.50~3.00 
160404 ● 0.10~0.30     1.00~4.00 
160408 ● 0.10~0.40     1.00~4.00 
160412 ● 0.10~0.50      1.50~4.50 
160416 ● 0.15~0.55   1.50~4.50 
220404 0.10~0.35      1.00~4.00 
220408 ● 0.15~0.40      1.50~5.00 
220412 ● 0.20~0.50      1.50~5.00 
220416 ● 0.25~0.55      1.50~5.00 
220420 0.30~0.65      2.00~5.00 
220432 0.35~0.70     2.00~5.00 
270608 0.20~0.45     2.00~7.00 
270612 0.25~0.55   3.00~7.00 
270616 0.30~0.65   3.00~7.00 
330924 0.35~0.75     3.00~9.00 

TNMG 160404-VB ● ●●● 0.10~0.35 0.30~1.50
160408-VB ● ●●●● ● ● 0.15~0.45 0.50~7.00
220408-VB ● ● 0.15~0.45     0.50~2.50
220412-VB 0.20~0.50    0.70~2.50

TN d t d1
11 6.35 3.18 2.40
16 9.525 3.18~4.76 3.81
22 12.7 4.76 5.16
27 15.875 6.35 6.35
33 19.05 9.52 7.93

VB

B

MTENN B169 B159, 189 B161
B169 B159 B161
B170 B160
B170 WTENN B161

●:   B04~B11   B24~B25  A48~A55

 
 
 

P
M
K
N
S
H



B
51

B

LP

CN
15
00

CN
20
00

CN
25
00

CC
15
00

CC
25
00

NC
32
15

NC
31
20

NC
32
25

NC
30
30

NC
53
30

NC
63
15

NC
91
15

NC
91
25

NC
91
35

PC
53
00

PC
54
00

PC
81
05

PC
81
10

PC
81
15

PC
90
30

H0
1

H0
5

t

TNMG ● 0.05~0.25 0.10~1.00
● ● 0.10~0.35   0.20~1.50

0.15~0.40   0.20~1.50
0.10~0.35    0.20~1.50
0.10~0.35  0.50~2.00

TNMG 110304-VF ●● ● 0.05~0.20 0.20~1.00
160404-VF ● ● ● 0.07~0.30 0.50~1.50 
160408-VF ●● ● 0.10~0.40 0.50~1.50 
160412-VF 0.15~0.50 0.50~1.50 
220404-VF ● 0.10~0.40 0.50~1.50 
220408-VF 0.10~0.40 0.50~1.50 

TNMG 160404-VW 0.10~0.35 0.30~3.00
160408-VW 0.10~0.40 0.30~3.00

TNMG 160404-HA ● 0.05~0.30 0.80~3.50 
160408-HA ● 0.10~0.40 0.80~3.50 
160412-HA 0.13~0.55   0.80~3.50 
220408-HA 0.10~0.40   0.80~5.30

TNMG ● ● ● 0.10~0.35 0.30~2.00
● ● ● 0.10~0.40 0.50~2.50

0.13~0.45 0.80~3.00

TN d t d1
11 6.35 3.18 2.40
16 9.525 4.76 3.81
22 12.7 4.76 5.16
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TNMG 160404-VC ● ● 0.10~0.35   0.30~2.00
160408-VC ● ● ● 0.15~4.00    0.50~3.00
160412-VC ● ● 0.15~4.50     0.50~3.00
220408-VC ● 0.15~0.40    0.50~3.00
220412-VC 0.15~0.45    0.50~3.00

TNMG 160404-VP2 ●●●●● ● 0.05~0.30 0.10~3.00
160408-VP2 ●●●●● ● 0.10~0.45 0.50~5.00
160412-VP2 ●●●● ● 0.13~0.55 0.80~3.30
220404-VP2 ●● ● 0.05~0.30 0.80~5.00
220408-VP2 ●● ● 0.10~0.40 0.80~5.00

TNMG 110304-VQ 0.05~0.30 0.50~3.00
160404-VQ ●●●●● 0.05~0.30 0.80~3.50
160408-VQ ● ●●● 0.08~0.40 0.80~3.50
160412-VQ 0.10~0.40 0.80~3.50
220404-VQ 0.05~0.35 0.80~4.00

TNMG 160404-MK ● 0.05~0.30 0.90~3.50
160408-MK ● 0.10~0.50 1.00~4.00
160412-MK ● 0.12~0.60 1.20~4.50
160416-MK 0.13~0.60 1.20~4.50
220404-MK 0.17~0.45 1.50~5.00
220408-MK 0.21~0.50 1.30~5.50
220412-MK 0.23~0.52 1.40~5.50
220416-MK 0.25~0.53 1.60~6.00
270612-MK 0.25~0.55 3.00~7.00

TNMG 160404-MM ●●●● ●● 0.10~0.40 0.50~4.80
160408-MM ●●●● ●● 0.12~0.45 0.50~4.80
160412-MM ● 0.18~0.65 0.50~4.80
160416-MM 0.18~0.65 0.50~4.80
220404-MM 0.10~0.40 0.50~6.50
220408-MM ●●● ●● 0.12~0.45 0.50~6.50
220412-MM ●●● ●● 0.15~0.60 0.50~6.50

TN d t d1
11 6.35 3.18 2.40
16 9.525 3.18~4.76 3.81
22 12.7 4.76 5.16

VC

VP2

VQ

MK

B

MM

VQ

MTENN B169 B159, 189 B161
B169 B159 B161
B170 B160
B170 WTENN B161

●:   B04~B11   B24~B25  A48~A55

 
 
 

P
M
K
N
S
H



B
53

CN
15
00

CN
20
00

CN
25
00

CC
15
00

CC
25
00

NC
32
15

NC
31
20

NC
32
25

NC
30
30

NC
53
30

NC
63
15

NC
91
15

NC
91
25

NC
91
35

PC
53
00

PC
54
00

PC
81
05

PC
81
10

PC
81
15

PC
90
30

H0
1

H0
5

t

TNMG 160404-MP ● ● ● ●●● ●● 0.10~0.40 0.40~3.50
160408-MP ● ● ● ●●● ●● 0.15~0.45 0.50~4.00
160412-MP ● ● ● ●●● ●● 0.15~0.50 0.80~4.50
220404-MP ● ● ● ●●● 0.10~0.35 0.40~5.00
220408-MP ● ● ● ●●● 0.15~0.45 0.50~5.50
220412-MP ● ● ● ●●● 0.15~0.50 0.80~6.00
220416-MP ● ● ● 0.20~0.55 1.00~6.00

TNMG 110308-VM 0.05~0.30    0.80~4.00 
160404-VM ● ● ●● ●● 0.05~0.30     0.90~5.00 
160408-VM ● ● ●● ●● ●● ● 0.10~0.50    1.00~5.00 
160412-VM ● ●● ●● 0.13~0.60     1.30~5.00 
220404-VM ●● 0.05~0.30     0.90~6.60 
220408-VM ● ● ●● ● 0.10~0.50     1.00~6.60 
220412-VM 0.13~0.60     1.30~6.60

TNMG 160404-VP3 ●●●●● ●● 0.05~0.30 0.10~3.00
160408-VP3 ●●●●● ●● 0.10~0.45 0.50~5.00

(w
ip
er TNMG 0.15~0.50 0.70~4.50 

0.20~0.60 1.00~5.00

TNMG 110308-B25 0.17~0.40  1.50~3.00 
160404-B25 ● ● ● ●●● 0.17~0.45     2.00~3.50 
160408-B25 ● ● ● ●●● ● 0.17~0.55     2.00~3.50 
160412-B25 ● ● ● ● 0.25~0.55     2.00~3.50 
160416-B25 0.30~0.60     2.50~3.00 
220404-B25 ● ●●● 0.17~0.45     1.50~5.00 
220408-B25 ● ●●● 0.17~0.55      2.00~5.00 
220412-B25 ● ●●● 0.25~0.55     2.00~5.00 
220416-B25 ● ● ● 0.30~0.60     2.00~5.00 
220424-B25 0.35~0.70    3.00~7.00 
220432-B25 0.40~0.75    3.50~7.00
270608-B25 ● 0.17~0.55 2.00~5.00 
270612-B25 ●●● 0.25~0.55 3.00~7.00 
270616-B25 0.30~0.60 3.00~7.00 
330716-B25 ● ● 0.35~0.70    3.00~9.00 
330924-B25 0.40~0.80     3.00~9.00 
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TNMG 160408-GR ● 0.20~0.50     1.00~7.00 
160412-GR 0.23~0.54      1.20~8.00 
220408-GR ●● 0.22~0.61   1.10~7.80 
220412-GR ● ● 0.28~0.78   1.20~7.80 
220416-GR ● 0.31~0.75 1.50~7.80 
270608-GR ● 0.31~0.75     1.50~7.80 
270612-GR ● 0.31~0.75      1.50~7.80 
270616-GR ● 0.36~1.00      1.60~7.80 
330924-GR ● 0.40~1.00   2.00~9.00

TNMG 160408-RK ● 0.23~0.53 1.50~5.00
160412-RK ● 0.28~0.53 1.80~5.00
160416-RK ● 0.28~0.53 1.80~5.00
220408-RK ● 0.23~0.53 1.50~6.00
220412-RK ● 0.28~0.53 1.80~6.00
220416-RK ● 0.28~0.63 2.00~6.00

TNMG 160404-RM ●●●● ●● 0.10~0.50 2.00~5.50
160408-RM ●●●● ●● 0.15~0.55 2.00~5.50
160412-RM 0.20~0.60 2.00~5.50
220408-RM ●●● ● 0.10~0.50 2.00~7.50
220412-RM ●●● ● 0.15~0.55 2.00~7.50

TNMG 160408-VP4 ● 0.15~0.35 1.00~4.00
160412-VP4 ● 0.20~0.40 1.00~4.00

TNMG 160408-VR 0.25~0.55 1.20~7.00
160412-VR 0.35~0.65 1.70~7.00
160416-VR 0.35~0.70 2.00~10.0
220408-VR 0.35~0.70 2.00~10.0
220412-VR 0.35~0.70 2.00~10.0
220416-VR 0.35~0.75 2.20~10.0

TN d t d1
16 9.525 4.76 3.81
22 12.7 4.76 5.16
27 15.875 6.35 6.35
33 19.05 7.94~9.52 7.93
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16 9.525 4.76 3.81
22 12.7 4.76 5.16
27 15.875 6.35 6.35
33 19.05 7.94~9.52 7.93
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TNMM 220408-GR 0.22~0.61 1.10~7.80
220412-GR 0.28~0.78 1.20~7.80
220416-GR 0.31~0.75 1.50~7.80

TNMM 160408-GH 0.20~0.50    1.00~7.00 
220408-GH 0.25~0.60  1.30~7.00 
220412-GH 0.20~0.50    1.00~8.00 
220416-GH 0.25~0.60     1.30~8.00 
270616-GH 0.32~0.70    1.80~8.00 
270624-GH 0.35~0.50   1.80~13.00 
330924-GH 0.35~0.70    2.30~13.00

TNMN 160408 0.10~0.30 1.00~4.00
220408 0.15~0.40 1.50~5.00
220412 0.20~0.50 1.50~5.00

(

TNMX 160404R-SH ● ● 0.15~0.30 0.50~4.00 
160408R-SH ● ● 0.15~0.45 1.00~4.00

● ● 0.15~0.30 0.50~4.00 
● ● 0.15~0.45 1.00~4.00

TNMX 160402R ●● 0.10~0.30    0.50~3.00 
160404R ● ● ●● 0.12~0.30      1.00~3.50 
160408R ● 0.15~0.35     1.30~3.40 
220404R 0.12~0.30    1.00~5.00 
220408R 0.15~0.35     1.30~5.00 

● ● 0.12~0.30     1.00~3.50 
● ● 0.15~0.35     1.30~3.40
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VNGG 160408-HA 0.10~0.40 0.80~3.50

VNGG 160404-VP3 ●●● ● 0.05~0.30 0.10~3.00
160408-VP3 0.10~0.45 0.50~5.00

VNMG 160404-VB ● ●●●● ● ● 0.10~0.35 0.30~1.50
160408-VB ● ●●●● ● ● 0.15~0.45 0.50~2.00
160412-VB 0.20~0.45 0.80~2.50

VNMG 160402-VF ● ● 0.06~0.20 0.30~1.00
160404-VF ●● ● ● 0.08~0.30 0.50~1.50 
160408-VF ● ●● ● 0.10~0.40 0.50~1.50
160412-VF 0.15~0.50 0.50~1.50

VNMG ● ● ● 0.05~0.20 0.10~1.00
● ● ● ● 0.10~0.25 0.20~1.50

0.15~0.30 0.50~2.00

VNMG 160404-HA ● 0.08~0.35 0.50~3.00
160408-HA 0.10~0.40 0.80~3.50

VNMG 0.10~0.35 0.30~1.50
0.10~0.40 0.50~2.00
0.10~0.45 0.80~2.50

VNMG 160404-VC ● ● ● 0.10~0.35 0.30~2.00
160408-VC ● ● 0.15~4.00 0.50~3.00
160412-VC 0.15~0.40 0.80~3.00
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VNMG 160404-VQ ●●●●● 0.10~0.40 0.50~3.50
160408-VQ ●●●●● 0.12~0.45 0.50~3.50
160412-VQ 0.15~0.45 0.80~3.50

VNMG 160404-MK ● 0.08~0.45 0.50~3.00
160408-MK ● 0.10~0.50 1.00~3.50
160412-MK ● 0.20~0.50 1.50~4.00

VNMG 160404-MM ●● ●● 0.10~0.40 0.50~4.80
160408-MM ●● ●● 0.12~0.45 0.50~4.80
160412-MM 0.15~0.60 0.50~4.00

VNMG 160404-MP ● ● ● ●●● ●● 0.10~0.40 0.40~3.50
160408-MP ● ● ● ●●● ●● 0.15~0.45 0.50~4.00
160412-MP ● ● 0.15~0.50 0.80~4.50

VNMG 160404-RM 0.10~0.50 2.00~5.00
160408-RM 0.15~0.55 2.00~5.00
160412-RM 0.20~0.60 2.00~5.00

VNMG 160404-VM ● ●● ●● 0.08~0.45 0.50~3.50
160408-VM ● ●●●● ●● ● ● 0.10~0.50 1.00~4.00
160412-VM 0.20~0.50 1.50~4.00
220404-VM 0.08~0.45 1.00~5.00 
220408-VM 0.10~0.50 1.50~5.00

VNMG 160404-VP3 ●●●●● ● 0.05~0.30 0.10~3.00 
160408-VP3 ●●●●● ●● 0.10~0.45 0.50~5.00

VN d t d1
16 9.525 4.76 3.81
22 12.7 4.76 5.16

VQ

VM

MP

B170 MVVNN B171
B171 B193

MM

MK

RM
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WNGG 080404-VP3 ●●● ● 0.10~0.45 0.50~5.00

WNMA 060404 0.10~0.30     0.50~3.00 
060408 ● 0.10~0.30     0.50~3.00 
060412 0.10~0.40     1.00~3.00 
080404 ● 0.15~0.60     1.00~5.00 
080408 ● 0.15~0.60     1.00~6.00 
080412 ● 0.15~0.70     1.50~6.00
080416 0.15~0.70     1.50~6.00

WNMG 080404-VB ● ● ● 0.10~0.35     0.30~1.50
080408-VB ● ● ● 0.15~0.45     0.50~2.00
080412-VB 0.18~0.45 0.80~2.50

WNMG 060404-VF ● ● 0.07~0.30     0.50~1.50 
060408-VF 0.10~0.40     0.50~1.50 
080404-VF ● ● 0.07~0.30     0.50~1.50 
080408-VF ● 0.10~0.40     0.50~1.50 
080412-VF 0.20~0.50     0.50~1.50 

WNMG 0.05~0.25     0.20~1.50
0.05~0.25     0.10~1.00

● ● ● 0.10~0.35    0.20~1.50

(w

WNMG 080404-VW 0.10~0.30     0.50~3.00 
080408-VW 0.15~0.50    0.50~4.00

WNMG 060404-HA ● 0.05~0.30     0.10~3.00 
060408-HA ● 0.10~0.40     0.80~3.50 
080404-HA ● 0.05~0.30     0.80~3.50 
080408-HA ● 0.10~0.40     0.80~3.50 
080412-HA 0.13~0.55    0.80~3.50

WN d t d1
06 9.525 4.76 3.81
08 12.7 4.76 5.16

B171 B162
B190

VB

VF

VL

VW

HA

B

VP3

VB
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WN d t d1
06 9.525 4.76 3.81
08 12.7 4.76 5.16

VC

VQ

MK

VP2

LP

B171 B162
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B
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WNMG 0.10~0.30 0.30~1.50
● ● ● 0.10~0.35 0.30~2.00
● ● ● 0.10~0.40 0.50~2.50
● ● ● 0.13~0.45 0.80~3.00

WNMG 080404-VC 0.15~0.40     0.15~4.00 
080408-VC ● ● 0.15~0.45     0.15~4.50 
080412-VC ● ● ● 0.15~0.45     0.15~4.50 

WNMG 080404-VP2 ●● ● 0.10~0.45 0.50~5.00
080408-VP2 ●●●●● ● 0.12~0.50 0.50~5.00
080412-VP2 ●●●●● ● 0.05~0.30 0.10~3.00

WNMG 060404-VQ 0.05~0.30 0.50~4.00
060408-VQ 0.08~0.30 0.80~4.00
060412-VQ 0.10~0.30 1.00~4.00
080404-VQ ● ●●● 0.05~0.30 0.50~4.00
080408-VQ ● ●●● 0.08~0.40 0.80~4.00 
080412-VQ 0.10~0.35 0.80~3.50

WNMG 060408-MK ● 0.08~0.30 0.80~2.50
080404-MK ● 0.10~0.45 1.00~3.00
080408-MK ● 0.10~0.50 1.00~3.50
080412-MK ● 0.10~0.50 1.00~4.00
080416-MK 0.13~0.50 1.20~4.20

WNMG 060404-MM ● 0.08~0.35 0.50~4.00
060408-MM ● 0.10~0.40 0.50~4.00
060412-MM ● 0.12~0.45 0.50~4.00
080404-MM ●●● ●● 0.10~0.40 0.50~4.00
080408-MM ●●●● ●● 0.12~0.45 0.50~4.00
080412-MM ●●●● ●● 0.15~0.60 0.50~4.00

MK

VC

VP2
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WNMG 060404-MP ● ● ● 0.10~0.40 0.40~2.80
060408-MP ● ● ● 0.15~0.45 0.50~3.00
060412-MP 0.15~0.50 0.80~3.20
080404-MP ● ● ● ●●● ●●● 0.10~0.40 0.40~4.00
080408-MP ● ● ● ●●● ●●● 0.15~0.45 0.50~4.50
080412-MP ● ● ● ●●● ●● 0.15~0.50 0.80~5.00
080416-MP 0.18~0.55 0.10~5.00

WNMG 060404-VM ● ●● 0.10~0.45     1.00~3.50 
060408-VM ●● ● ●● 0.10~0.50     1.00~4.00 
060412-VM 0.13~0.60     1.30~4.00 
080404-VM ● ● ●● 0.05~0.30     0.90~5.00 
080408-VM ● ●● ●● ● ● 0.10~0.50     1.00~5.00 
080412-VM ● ● ●● 0.10~0.50     1.00~5.00
080416-VM 0.10~0.50 1.20~5.00

WNMG 080404-VP3 ●●●●● ●● 0.10~0.45     0.50~5.00
080408-VP3 ●●●●● ●● 0.12~0.50     0.50~5.00 
080412-VP3 ●●●●● ●● 0.05~0.30     0.10~3.00 

(

WNMG 0.15~0.60     0.50~3.50 
0.20~0.70    0.80~3.50 

● 0.15~0.60     1.00~5.00 
0.20~0.70     1.00~6.00

WNMG 080404-B25 ● ● ● 0.17~0.45     1.00~5.00 
080408-B25 ● ●●● 0.23~0.60     1.50~5.00 
080412-B25 ● ● ● 0.25~0.60     2.00~5.00 

WNMG 080404-GR 0.15~0.50     0.08~6.00 
080408-GR ● ●● 0.20~0.50     1.00~7.00 
080412-GR ● ●● 0.25~0.50     1.30~7.00 
080416-GR 0.25~0.60     1.80~6.00

WN

LW

B25

B
d t d1

06 9.525 4.76 3.81
08 12.7 4.76 5.16

MP

VM

VP3

B171 B162
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VR

B25

SH

d t d1
06 9.525 4.76 3.81
08 12.7 4.76 5.16
10 15.875 6.35 6.35
13 19.05 6.35 7.93
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WNMG 080404-RK ● 0.23~0.50 1.50~6.00
080408-RK ● 0.23~0.53 1.50~6.00
080412-RK ● 0.28~0.53 1.80~6.00
080416-RK ● 0.25~0.60 2.00~6.00

WNMG 060404-RM 0.10~0.50 1.50~3.00
060408-RM 0.15~0.55 1.50~3.00
060412-RM 0.20~0.60 1.50~3.00
080404-RM ●●● ●● 0.10~0.50 2.00~4.00
080408-RM ●●●● ●● 0.15~0.55 2.00~4.00
080412-RM ●●●● ● 0.20~0.60 2.00~4.00

WNMG 080408-VP4 ● 0.15~0.35 1.00~4.00 
080412-VP4 ● 0.20~0.40 1.00~4.00 

WNMG 080408-VR 0.25~0.55 1.20~7.00
080412-VR 0.30~0.60 1.50~7.00

WNMM 100608-B25 ● 0.30~0.80     3.00~8.00 
130612-B25 0.40~0.90     4.00~10.00

(

WNMX 080404R-SH 0.15~0.30     1.00~4.00 
080408R-SH 0.15~0.50     1.50~5.00

0.15~0.30     1.00~4.00 
0.15~0.50     1.50~5.00

RK

B171 B162
B190
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CCET 0301005R 0.01~0.05    0.10~0.30 
030101R 0.01~0.05    0.10~0.30 
030102R 0.01~0.05    0.10~0.30 
030104R 0.01~0.05    0.10~0.30 
0401005R 0.01~0.10     0.10~0.50
040101R 0.01~0.10     0.10~0.50
040102R 0.01~0.10     0.10~0.50
040104R 0.01~0.10     0.10~0.50

0.01~0.05    0.10~0.30 
0.01~0.05    0.10~0.30 

● ●● 0.01~0.05    0.10~0.30 
0.01~0.05    0.10~0.30 
0.01~0.10     0.10~0.50
0.01~0.10     0.10~0.50

● ●● 0.01~0.10     0.10~0.50
0.01~0.10     0.10~0.50

CCET 0.01~0.06 0.04~1.30 
● 0.02~0.08 0.05~1.50 

060202MFR-KF ● 0.03~0.11 0.06~1.70 
09T3005MFR-KF 0.02~0.08 0.05~1.50 
09T301MFR-KF ● 0.03~0.11 0.06~1.70 
09T302MFR-KF ● 0.04~0.15 0.08~2.00

0.01~0.06 0.04~1.30 
0.02~0.08 0.05~1.50 
0.03~0.11 0.06~1.70 
0.02~0.08 0.05~1.50 
0.03~0.11 0.06~1.70 
0.04~0.15 0.08~2.00

(

CCET 0.01~0.06 0.04~1.30 
● 0.02~0.08 0.05~1.50 
● 0.03~0.11 0.06~1.70 

0.02~0.08 0.05~1.50 
● 0.03~0.11 0.06~1.70 

09T302MFR-KM ● 0.04~0.15 0.08~2.00
0.01~0.06 0.04~1.30 
0.02~0.08 0.05~1.50 
0.03~0.11 0.06~1.70 
0.02~0.08 0.05~1.50 
0.03~0.11 0.06~1.70 
0.04~0.15 0.08~2.00

d t d1
03 3.5 1.39 1.9
04 4.3 1.79 2.3
06 6.35 2.38 2.8
09 9.525 3.97 4.4
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CCGT 0602003R-KF 0.01~0.06     0.04~1.30 
060201R-KF 0.02~0.08     0.05~1.50 
060202R-KF 0.03~0.11     0.06~1.70 
09T3003R-KF 0.02~0.08     0.05~1.50 
09T301R-KF 0.03~0.11     0.06~1.70 
09T302R-KF 0.04~0.15     0.08~2.00 

0.01~0.06     0.04~1.30 
0.02~0.08     0.05~1.50 
0.03~0.11     0.06~1.70 
0.02~0.08     0.05~1.50 
0.03~0.11     0.06~1.70 
0.04~0.15     0.08~2.00

CCGT 060201-VP1 ● ●●● ● 0.05~0.06     0.06~1.00
060202-VP1 ● ●●● ● 0.03~0.10     0.08~1.50
060204-VP1 ● ●●● ● 0.05~0.12     0.10~1.50
09T301-VP1 ● ●●● ● 0.03~0.13     0.06~1.00
09T302-VP1 ● ●●● ● 0.04~0.15     0.08~1.50
09T304-VP1 ● ●●● ● 0.06~0.20    0.10~1.50

(

CCGT 060201MFN-VP1 ● 0.03~0.06 0.06~1.00 
060202MFN-VP1 ● 0.03~0.10 0.08~1.50 
060204MFN-VP1 ● 0.05~0.12 0.10~1.50 
09T301MFN-VP1 ● 0.03~0.13 0.06~1.00 
09T302MFN-VP1 ● 0.04~0.15 0.08~1.50 

● 0.06~0.20 0.10~1.50

CCGT 0602003R-KM 0.01~0.06     0.04~1.30 
060201R-KM 0.02~0.08     0.05~1.50 
060202R-KM ● 0.03~0.11     0.06~1.70 
09T3003R-KM 0.02~0.08     0.06~1.50 
09T301R-KM 0.03~0.11     0.06~1.70 
09T302R-KM 0.04~0.15     0.08~2.00 

0.01~0.06     0.04~1.30 
0.02~0.08     0.05~1.50 
0.03~0.11     0.06~1.70 
0.02~0.08     0.06~1.50 
0.03~0.11     0.06~1.70 
0.04~0.15     0.08~2.00

CC d t d1
06 6.35 2.38 2.8
09 9.525 3.97 4.4
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CCMT 060202-VF ● ● 0.05~0.20     0.30~1.00
060204-VF ● ● ● ● 0.10~0.25     0.30~1.00
09T302-VF ● 0.04~0.16     0.80~1.50
09T304-VF ●●● ● ● 0.05~0.20     0.30~1.50
09T308-VF ● ● ● ● 0.10~0.25     0.30~1.50
120404-VF ● 0.07~0.22     0.10~2.00

CCMT ● ●●●● ● ● ●●●●●●●● 0.04~0.10     0.08~0.90
● ● ● 0.06~0.12 0.10~1.00

● ●●●● ● ● ●●●●●●●● ●● 0.05~0.10     0.10~1.00
● ●●●● ● ● ●●●●●●●● ●● 0.08~0.15     0.10~1.00

CCMT 09T304-VP1 0.06~0.20 0.10~1.50
09T308-VP1 0.08~0.20 0.50~2.00
120404-VP1 0.08~0.22 0.20~2.00
120408-VP1 0.10~0.25 0.50~2.00
120412-VP1 0.10~0.30 0.80~2.50

CCMT 060202-HMP 0.03~0.12     0.10~1.50 
060204-HMP 0.06~0.17     0.20~2.40 
060208-HMP 0.08~0.23     0.40~2.40 
09T302-HMP 0.07~0.22     0.10~2.00 
09T304-HMP 0.08~0.23     0.30~3.00 
09T308-HMP 0.10~0.30     0.50~3.00 
120404-HMP 0.09~0.27     0.30~3.60 
120408-HMP 0.24~0.36     1.00~3.60 
120412-HMP 0.14~0.43     0.70~3.60

VF

CC d t d1
06 6.35 2.38 2.8
09 9.525 3.97 4.4
12 12.7 4.76 5.5

VP1VP1

VL
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d t d1
06 6.35 2.38 2.8
08 7.94 3.18 3.4
09 9.525 3.97 4.4
12 12.7 4.76 5.5
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CCMT 060202-C25 ●●●●●● ●●● ●● ● 0.03~0.12     0.40~2.00 
060204-C25 ●●●●●●●●●●● ●● ● ● 0.05~0.15     0.60~2.30 
060208-C25 ● ●●●● ●●●● ●● ● 0.07~0.20     0.80~2.30 
080308-C25 0.08~0.25     0.80~2.30 
09T302-C25 0.05~0.20 0.50~2.50
09T304-C25 ●●●●●●●●●●● ●● ● ● 0.08~0.25     0.80~3.00 
09T308-C25 ●●●●●●●●●●● ●● ● ● 0.10~0.30     1.00~3.00 
120404-C25 ● ●●●● ●● ● 0.10~0.32     0.80~3.00 
120408-C25 ● ●●●●●●●●● ●● ● 0.12~0.36     1.20~3.50 
120412-C25 ● ● ●● 0.15~0.40     1.40~3.50

CCMT 060202-MP ● ●●●● ● ● ●●●●●●●● 0.04~0.12 0.20~1.50
060204-MP ● ●●●● ● ●●●●●●●●●● 0.05~0.15 0.30~1.50
060208-MP ● 0.07~0.15 0.50~2.00
09T302-MP ● ●●●● ● ● ●●●●●●●● 0.07~0.15 0.30~2.00
09T304-MP ● ●●●● ● ●●●●●●●●●● 0.08~0.25 0.50~2.50
09T308-MP ● ●●●● ● ●●●●●●●●●● 0.10~0.30 0.50~2.50
120404-MP ● 0.10~0.30 0.50~3.50
120408-MP ● 0.15~0.35 0.80~3.50
120412-MP 0.25~0.40 1.00~3.50

CC
B

B109, 172 B109, 172, 194, 204

●:   B04~B11   B24~B25  A48~A55
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1

H0
5

t

CPGT 080202 0.06~0.20     0.10~2.00 
080204 ●● 0.08~0.20     0.30~2.00 
080208 0.10~0.25     0.50~2.00 
090302 0.04~0.20     0.30~1.50 
090304 ●● 0.06~0.25     0.50~2.00 
090308 0.08~0.30     0.70~2.50

CPGT 090308-HMP 0.05~0.20     0.70~2.00

CPMT 080204-VF 0.05~0.20      0.30~1.20
080208-VF 0.10~0.25      0.30~1.20
090304-VF ● 0.05~0.20      0.30~1.50
090308-VF ● 0.10~0.25      0.30~1.50

CPMT 0.03~0.08 0.08~1.00
0.04~0.12 0.10~1.00
0.05~0.10 0.10~1.00
0.08~0.15 0.10~1.00

CPMT 060204-C25 0.05~0.15 0.60~2.30

B195

CP d t d1
06 6.35 2.38 2.8
08 7.94 2.38 3.4
09 9.525 3.18 4.4

VF

HMP

B

VLVL

C25
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(

DCET 0.01~0.06 0.04~1.30 
● 0.02~0.08 0.05~1.50 
● 0.03~0.11 0.06~1.70 

0.02~0.08 0.05~1.50 
● 0.03~0.11 0.06~1.70 

11T302MFR-KF ● 0.04~0.15 0.08~2.00
0.01~0.06 0.04~1.30 

● 0.02~0.08 0.05~1.50 
0.03~0.11 0.06~1.70 
0.02~0.08 0.05~1.50 
0.03~0.11 0.06~1.70 
0.04~0.15 0.08~2.00

(

DCET 0.01~0.06 0.04~1.30 
● 0.02~0.08 0.05~1.50 
● 0.03~0.11 0.06~1.70 

0.02~0.08 0.05~1.50 
● 0.03~0.11 0.06~1.70 

11T302MFR-KM ● 0.04~0.15 0.08~2.00
0.01~0.06 0.04~1.30 
0.02~0.08 0.05~1.50 
0.03~0.11 0.06~1.70 
0.02~0.08 0.05~1.50 
0.03~0.11 0.06~1.70 
0.04~0.15 0.08~2.00

DCGT 0702003R-KF 0.01~0.06     0.04~1.30 
070201R-KF 0.02~0.08     0.05~1.50 
070202R-KF 0.03~0.11     0.06~1.50 
11T3003R-KF 0.02~0.08     0.05~1.50 
11T301R-KF 0.03~0.11     0.06~1.70 
11T302R-KF ● 0.04~0.15     0.08~2.00 

0.01~0.06     0.04~1.30 
0.02~0.08     0.05~1.50 
0.03~0.11     0.06~1.50 
0.02~0.08     0.05~1.50 
0.03~0.11     0.06~1.70 
0.04~0.15     0.08~2.00

DC d t d1
07 6.35 2.38 2.8
11 9.525 3.97 4.4

B172 B196
B109, 173 B197

SDNCN B110, 173 B198

KF

KM

B
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DCGT 070201-VP1 ● ●●● ● 0.03~0.06     0.06~1.00 
070202-VP1 ● ●●● ● 0.03~0.10     0.08~1.50 
070204-VP1 ● ●●● ● 0.05~0.12     0.10~1.50 
11T301-VP1 ● ● 0.03~0.13     0.06~1.00 
11T302-VP1 ● ●●● ● 0.04~0.15     0.08~1.50
11T304-VP1 ● ●●● ● 0.06~0.20     0.10~1.50

(

DCGT ● 0.03~0.06 0.06~1.00 
● 0.03~0.10 0.08~1.50 
● 0.05~0.12 0.10~1.50 
● 0.03~0.13 0.06~1.00 
● 0.04~0.15 0.08~1.50 

11T304MFN-VP1 ● 0.06~0.20 0.10~1.50 

DCGT 0702003R-KM 0.01~0.06     0.04~1.30 
070201R-KM 0.02~0.08     0.05~1.50 
070202R-KM 0.03~0.11     0.06~1.50 
11T3003R-KM 0.02~0.08     0.05~1.50 
11T301R-KM 0.03~0.11     0.06~1.70 
11T302R-KM 0.04~0.15     0.08~2.00 

0.01~0.06     0.04~1.30 
0.02~0.08     0.05~1.50 
0.03~0.11     0.06~1.50 
0.02~0.08     0.05~1.50 
0.03~0.11     0.06~1.70 
0.04~0.15     0.08~2.00

DCMT 070202-VF ● ● 0.03~0.10 0.06~1.00
070204-VF ●● ● ● 0.05~0.20 0.30~1.20
11T302-VF ● ● 0.04~0.15 0.08~1.50
11T304-VF ●●● ● ● 0.05~0.20 0.30~1.50
11T308-VF ● ● ● 0.10~0.25 0.30~1.50

DC d t d1
07 6.35 2.38 2.8
11 9.525 3.97 4.4

KM

VP1

VP1

B

B172 B196
B109, 173 B197

SDNCN B110, 173 B198
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DCMT 0.02~0.10 0.06~0.80
● ●●●● ● ● ●●●●●●●● ●● 0.04~0.10     0.08~0.90

● ● ● ● 0.06~0.12 0.10~1.00
0.03~0.10 0.07~0.80

● ●●●● ● ● ●●●●● ● ● 0.05~0.10     0.10~1.00
● ●●●● ● ● ●●●●●●●● ●● 0.08~0.15     0.10~1.00

DCMT 11T304-VP1 0.06~0.20 0.10~1.50
11T308-VP1 0.08~0.23 0.10~1.50

DCMT 070202-HMP 0.03~0.12     0.10~1.50 
070204-HMP 0.06~0.17     0.20~2.30 
070208-HMP 0.08~0.23     0.40~2.30 
11T302-HMP 0.04~0.22     0.10~2.00 
11T304-HMP 0.08~0.23     0.30~3.00 
11T308-HMP 0.10~0.30     0.50~3.00

DCMT 070202-C25 ●●●●●● ● ● ●● ● 0.03~0.15     0.30~2.00 
070204-C25 ●●●●●● ●●●● ●● ● ● 0.05~0.20     0.50~2.50 
070208-C25 ● ●●●● ●● ● ●● ● 0.06~0.25     0.80~2.50 
11T302-C25 ●●●●●● ● ● ●● ● 0.04~0.25     0.50~2.50 
11T304-C25 ●●●●●● ●●●● ●● ● ● 0.08~0.30     0.80~3.00 
11T308-C25 ● ●●●●●●● ● ●● ● ● 0.10~0.30     1.00~3.00

DCMT 070202-MP ● ●●●● ● ● ●●●●●●●● 0.04~0.12 0.12~1.80
070204-MP ● ●●●● ● ● ●●●●●●●● 0.05~0.15 0.30~1.80
070208-MP ● ●●●● ● ● ●●●●●●●● 0.08~0.22 0.30~1.80
11T302-MP ● ●●●● ● ● ●●●●●●●● 0.04~0.15 0.30~2.00
11T304-MP ● ●●●● ● ●●●●●●●●●● 0.08~0.20 0.50~2.30
11T308-MP ● ●●●● ● ●●●●●●●●●● 0.10~0.30 0.50~2.30

DC d t d1
07 6.35 2.38 2.8
11 9.525 3.97 4.4

MP

C25

HMP

VL

B

VP1

B172 B196
B109, 173 B197

SDNCN B110, 173 B198
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VF

VM

RC d t d1
08 8.0 3.18 3.35
10 10.0 3.18 3.6
12 12.0 4.76 4.2
16 16.0 6.35 5.2
20 20.0 6.35 6.5
25 25.0 7.94 7.25
32 32.0 9.52 9.55

B174 B175, 198
SSDCN B174 B175, 224
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SCMT 09T304-VF ● ● 0.05~0.20     0.30~1.50

SC d t d1
09 9.525 3.97 4.4
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RCMT 0803M0-VM 0.05~0.30     0.80~2.50 
10T3M0-VM 0.05~0.35     0.90~3.00 
1204M0-VM 0.10~0.50     1.00~3.50 
1606M0-VM 0.13~0.60     1.30~6.50 

RCMX 1003M0 ●●● 0.25~0.50     1.50~4.00 
1204M0 ● ●●● 0.30~0.60     2.50~5.00 
1606M0 ●●● 0.40~0.70     3.00~7.00 
2006M0 ● ● 0.48~0.90     3.50~9.00 
2507M0 ● ● 0.55~1.20     4.00~12.00 
3209M0 ● ● 0.65~1.50     5.00~15.00 

PRDCN B156 B156

●:   B04~B11   B24~B25  A48~A55

●:   B04~B11   B24~B25  A48~A55
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SCMT ● ●●●● ● ● ●●●●●●●● 0.05~0.10     0.10~1.00
● ●●●● ● ● ●●●●●●●● 0.08~0.15     0.10~1.00

SCMT 09T304-HMP 0.08~0.23     0.30~3.00 
09T308-HMP 0.10~0.30     0.50~3.00 
120404-HMP 0.09~0.27     0.30~3.60 
120408-HMP 0.12~0.36     0.60~3.60

SCMT 060204-C25 ● 0.08~0.25     0.40~2.50 
09T304-C25 ●●●●●● ●●●● ●● ● 0.08~0.25     0.60~3.00 
09T308-C25 ● ●●●●●●●●● ●● ● 0.10~0.30     1.00~3.00 
120404-C25 ● ●●●● ● ●● ●● ● ● 0.10~0.30     0.80~3.80 
120408-C25 ● ●●●●●●●●● ●● ● ● 0.12~0.38     1.20~3.80 

SCMT 09T304-MP ● ● ●●●● ●● 0.05~0.25 0.30~2.80
09T308-MP ● ● ●●●●● ●● 0.10~0.30 0.50~2.80
120404-MP 0.10~0.30 0.50~2.80
120408-MP ●●●● ●● 0.15~0.35 0.80~3.50

SC d t d1
09 9.525 3.97 4.4
12 12.7 4.76 5.5

HMP

MP

C25

VL

B174 B175, 198
SSDCN B174 B175, 224
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t

SPGA 060204 0.50~0.25     0.50~2.00 
090308T ●● 0.10~0.25     0.70~3.00 
090308T-Z ● 0.10~0.25     0.70~3.00

SPGN 070202 0.03~0.10     0.50~2.00 
070208 0.10~0.25     0.70~3.00 
090302 0.03~0.10     0.50~3.00 
090304 0.08~0.20     0.70~3.50 
090308 0.10~0.25     0.70~3.50 
120302 0.03~0.20     0.50~3.00 
120304 0.08~0.20     1.00~5.00 
120308 ● 0.10~0.25     1.00~5.00 
120312 0.15~0.30     1.00~5.00 
120316 0.18~0.33     1.00~5.00 
120402 0.03~0.20     0.50~3.00 
120404 0.08~0.20     1.00~5.00 
120408 0.10~0.25     1.00~5.00 
120412 0.15~0.30     1.00~5.00 
120416 0.18~0.33     1.00~5.00 
120430 0.20~0.60     2.00~5.00 
120440 0.25~0.70     3.00~5.00 
150404 0.08~0.20     1.50~7.00 
150408 0.10~0.25     1.50~7.00 
150412 0.15~0.30     1.50~7.00 
150416 0.18~0.33     1.50~7.00 
150420 0.20~0.45     1.50~7.00 
190404 0.08~0.20     1.50~9.00 
190408 0.10~0.25     1.50~9.00 
190412 0.15~0.45     1.50~9.00 
190416 0.18~0.60     1.50~9.00 
190424 0.25~0.70     2.50~9.00

SPGR 090304-F 0.05~0.20     0.30~2.00 
120304-F 0.10~0.25     0.50~2.00

SP d t d1
06 6.35 2.38 2.8
07 7.94 2.38 -
09 9.525 3.18 3.4
12 12.7 4.76 -
15 15.875 4.76 -
19 19.05 4.76 -

CSDPN B163 B198
B164

F
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SPGR 090308-M 0.10~0.40     1.00~3.50 
120308-M 0.20~0.40     1.50~4.00

SPGT 090304R 0.08~0.23     0.30~3.00 
090308R 0.10~0.30     0.50~3.00 

● 0.08~0.23     0.30~3.00 
0.10~0.30     0.50~3.00

SPMR 090304-F 0.05~0.20     0.30~2.00 
120304-F ● 0.10~0.25     0.50~2.00 

SPMT 090304-VF 0.05~0.20     0.30~1.50
090308-VF 0.10~0.25     0.30~1.50

SPMR 090308-M ● 0.10~0.40     1.00~3.50 
120308-M ● 0.10~0.40     1.50~4.00 
120312-M ● 0.20~0.40     1.50~4.00

SPUN 120304 0.10~0.30     1.00~5.00 
120308 0.15~0.40     1.00~5.00 
120308SN 0.15~0.40     1.00~5.00
150412 0.20~0.50     1.00~5.00 
190412 0.20~0.50     1.50~7.00 
190416 0.25~0.60     2.00~7.00 
250620 0.30~0.80     3.00~10.0

SP d t d1
09 9.525 3.18 3.4~4.4
12 12.7 3.18 -
15 15.875 4.76 -
19 19.05 4.76 -
25 25.4 6.35 -

M

M

VF

F

CSDPN B163 B198
B164
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TBGT ● ●● 0.05~0.20     0.10~1.30 
● 0.08~0.20     0.10~1.30 

TBMT 0.03~0.06 0.05~0.60

B204

d t d1
06 3.97 1.59 2.16

B
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60°

 
 
 

P
M
K
N
S
H



B
75

CN
15
00

CN
20
00

CN
25
00

CC
15
00

CC
25
00

NC
32
15

NC
31
20

NC
32
25

NC
30
30

NC
53
30

NC
63
15

NC
91
15

NC
91
25

NC
91
35

PC
53
00

PC
54
00

PC
81
05

PC
81
10

PC
81
15

PC
90
30

H0
1

H0
5

t

TCGT 0802003R-KF 0.01~0.06      0.04~1.30 
080201R-KF 0.02~0.08      0.05~1.50 
080202R-KF 0.03~0.11      0.06~1.70 

0.01~0.06      0.04~1.30 
0.02~0.08      0.05~1.50 
0.03~0.11      0.06~1.70

TCGT 16T304-VP1 0.06~0.20 0.10~1.50
16T308-VP1 0.08~0.23 0.10~1.50

TCMT 110202-VF 0.03~0.13      0.06~0.70
110204-VF ● ● 0.05~0.20      0.30~1.20
110208-VF ● 0.10~0.25      0.30~1.20
16T302-VF 0.05~0.15 0.10~1.30
16T304-VF ● ● ● 0.05~0.20      0.30~1.50

TCMT 0.08~0.20 0.10~1.20
0.05~0.15 0.10~1.30
0.08~0.20 0.10~1.30

● ●●●● ● ●●●●●●●● 0.05~0.20      0.30~1.50
● ●●●● ● ● ●●●●●●●● 0.05~0.20      0.30~1.50

TCMT 16T304-VP1 0.06~0.20 0.10~1.50
16T308-VP1 0.08~0.23 0.10~1.50

TCMT 090204-HMP 0.06~0.17     0.20~2.30 
090208-HMP 0.08~0.23     0.40~2.30 
110202-HMP 0.03~0.15     0.10~1.50 
110204-HMP 0.06~0.19     0.20~2.50 
110208-HMP 0.09~0.26     0.40~2.50 
16T304-HMP 0.08~0.23     0.30~3.00 
16T308-HMP 0.10~0.30     0.50~3.00

TC

KF

VF

HMP

VL

VP1

d t d1
09 5.56 2.38 2.5
11 6.35 2.38 2.8
16 9.523 3.97 4.4

B110, 175 B176, 225
B176, 224 B225

B176

B

VL

VP1VP1

TVP1

●:   B04~B11   B24~B25  A48~A55

60°
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t

TOEH 0.05~0.17     0.10~1.50 
0.05~0.20     0.30~2.50 

● 0.05~0.25     0.30~2.50 

d t d1
06 3.97 1.59 2.15
09 5.56 2.38 2.8
14 8.2 3.0 3.8

B

MP

C25

CN
15
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CN
20
00

CN
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CC
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NC
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H0
1

H0
5

t

TCMT 090204-C25 ● ●●●● ●●●● ●● ● 0.06~0.18     0.40~2.50 
090208-C25 ● ●●●● ● ●● ●● ● 0.08~0.25     0.80~2.50 
110202-C25 ● ●●●● ● ● ●● ● 0.04~0.12     0.40~2.00 
110204-C25 ●●●●●● ●●●● ●● ● 0.06~0.20     0.60~2.50 
110208-C25 ● ●●●● ●●●● ●● ● ● 0.08~0.25     0.80~2.50 
16T304-C25 ● ●●●●●●●●● ●● ● ● 0.08~0.28     0.80~3.00 
16T308-C25 ● ●●●●●●●●● ●● ● ● 0.10~0.30     1.00~3.00

TCMT 090204-MP ●●● 0.05~0.18 0.10~1.00
090208-MP ●●● 0.08~0.20 0.10~1.20
110202-MP ● ● ● ●●● ●● 0.03~0.12 0.20~1.50
110204-MP ● ● ● ●●● ●● 0.05~0.15 0.20~15.0
110208-MP ● ● ● ●●● ●● 0.10~0.28 0.25~2.00
16T304-MP ● ●●●● ● ●●●●●●●●●● 0.08~0.20 0.30~2.50
16T308-MP ● ●●●● ● ●●●●●●●●●● 0.10~0.30 0.50~2.50
16T312-MP ● ● ● ●●● ●●● 0.20~0.40 0.50~2.50

TC d t d1
09 5.56 2.38 2.5
11 6.35 2.38 2.8
16 9.523 3.97 4.4

●:   B04~B11   B24~B25  A48~A55

●:   B04~B11   B24~B25  A48~A55

60°

60°
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t

TPGH ● 0.01~0.12      0.06~1.70 
●● 0.01~0.15      0.08~1.70 

0.01~0.12      0.06~2.00
0.01~0.15      0.08~2.00

TPGN 090204 0.07~0.20      0.70~2.00 
110302 0.05~0.15      0.50~2.00 
110304 ● ● 0.07~0.20      0.70~3.00 
110308 ● ● 0.10~0.25      1.00~3.00 
160302 0.05~0.18      1.00~5.00 
160304 ● ● 0.07~0.20      1.00~5.00 
160308 ● ● 0.10~0.25      1.00~5.00
160310 0.10~0.25     1.00~5.00 
160312 0.15~0.30     1.00~5.00 
160316 0.15~0.30     1.00~5.00 
160404 0.07~0.20     1.00~5.00 
220404 ● 0.07~0.20     1.50~7.00 
220408 0.10~0.25     1.50~7.00 
220412 ● 0.15~0.30     1.50~7.00 
220430 0.30~0.45     1.50~7.00 
220440 0.30~0.50     1.50~7.00 
270408 0.15~0.25     3.00~8.00 
270608 0.15~0.25     3.00~8.00 

TPGR 110302-F 0.05~0.15     0.10~1.50 
110304-F 0.05~0.20     0.30~1.50 
160304-F 0.08~0.25     0.50~2.00

TPGR 110308-M 0.13~0.30     1.00~3.00 
160308-M 0.13~0.30     1.00~5.00

TP d t d1
08 4.76 2.38 2.3
09 5.56 2.38 -
11 6.35 2.38~3.18 3.4
16 9.525 3.18~4.76 4.4
22 12.7 4.76 -
27 15.875 4.76~6.35 -

F

B200 B205
B164 B164

M

B

●:   B04~B11   B24~B25  A48~A55

60°
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TPGT 080202R 0.05~0.20     0.30~1.50 
110302R 0.05~0.20     0.30~1.50 
110304R ● 0.05~0.20     0.50~2.00 
110308R 0.07~0.25     0.50~2.00 
160404R ● 0.05~0.20     0.70~3.00 
160408R 0.05~0.20     0.70~3.00 

● ●● 0.05~0.20     0.30~1.50 
0.05~0.20     0.30~1.50 

●● 0.05~0.20     0.50~2.00 
0.07~0.25     0.50~2.00 

● 0.05~0.20     0.70~3.00 
0.05~0.20     0.70~3.00

TPGX 0.10~0.20     0.30~1.00 
● 0.10~0.25     0.50~1.00 

0.10~0.30     1.00~1.00 
0.10~0.25     0.50~1.20

TPMR 090202-F 0.05~0.15     0.10~1.00 
090204-F 0.05~0.15     0.10~1.00 
110302-F 0.05~0.15     0.10~1.50 
110304-F ● ● ● ● 0.05~0.20     0.30~1.50 
110308-F 0.05~0.25     0.30~1.50 
160304-F ● ●● ● ● 0.08~0.25     0.50~2.00 
160308-F 0.08~0.25     0.50~3.00 

TPMR 110304-M 0.10~0.25     0.70~3.00 
110308-M ● ● 0.13~0.30     1.00~3.00 
160304-M ● ● 0.10~0.25     1.00~5.00 
160308-M ● ● ● 0.13~0.30     1.00~5.00 
160312-M ● 0.15~0.35     1.00~5.00 
220408-M 0.13~0.30     1.50~7.00

TP d t d1
08 4.76 2.38 2.3
09 5.56 2.38 3.0
11 6.35 3.18 3.4
16 9.525 3.18~4.76 4.4
22 12.7 4.76 -

F

B

B200 B205
B164 B164

●:   B04~B11   B24~B25  A48~A55
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TP d t d1
09 5.56 3.18 -
11 6.35 3.18 3.4
16 9.525 3.18~4.76 4.4
22 12.7 4.76 -
33 19.05 6.35 -

CN
15
00

CN
20
00

CN
25
00

CC
15
00

CC
25
00

NC
32
15

NC
31
20

NC
32
25

NC
30
30

NC
53
30

NC
63
15

NC
91
15

NC
91
25

NC
91
35

PC
53
00

PC
54
00

PC
81
05

PC
81
10

PC
81
15

PC
90
30

H0
1

H0
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t

TPMT 110304-VF ● ● ● ● 0.05~0.20     0.30~1.50
110308-VF ● ● 0.10~0.25     0.30~1.50
160404-VF 0.05~0.20     0.30~2.00
160408-VF 0.10~0.25     0.30~2.00

TPMT 0.04~0.10 0.10~0.90
0.06~0.12 0.10~1.00

● ●●●● ● ● ●●●●●●●● 0.05~0.15     0.10~1.30
0.08~0.20 0.10~1.30
0.05~0.20 0.30~1.50
0.05~0.20 0.30~1.50

TPMT 110304-MP ● ●●● ●● 0.05~0.20 0.20~1.50
110308-MP 0.10~0.28 0.30~2.00
160404-MP 0.08~0.20 0.30~2.50
160408-MP 0.10~0.30 0.50~2.50

TPUN 090308 0.10~0.30     0.50~2.00 
110208 0.15~0.40     1.00~3.00 
110304 0.10~0.30     1.00~3.00 
110308 0.15~0.40     1.00~3.00 
160304 0.10~0.30     1.00~5.00 
160308 ● 0.15~0.40     1.00~5.00 
160308TN 0.15~0.40     1.00~5.00 
160312 0.20~0.50     1.50~5.00 
160312TN 0.20~0.50     1.50~5.00 
220404 0.10~0.30     1.50~7.00 
220408 ● 0.15~0.40     1.50~7.00 
220412 0.20~0.50     1.50~7.00 
220412TN 0.20~0.50     1.50~7.00
330620 0.30~0.70     3.00~10.00 

VL

VF

MP

B

B200 B205
B164 B164

●:   B04~B11   B24~B25  A48~A55
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VB

VF

VB d t d1
11 6.35 3.18 2.8
16 9.525 4.76 4.4

B177 SVVBN B178
B177 B202

B111, 177 B202

CN
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t

VBGT 1103003R-KF 0.01~0.06      0.04~1.30 
110301R-KF 0.02~0.08      0.05~1.50 
110302R-KF ● 0.03~0.13      0.06~1.70 

0.01~0.06      0.04~1.30 
0.02~0.08      0.05~1.50 
0.03~0.13      0.06~1.70

VBGT 160402-VP1 0.04~0.20 0.16~1.50
160404-VP1 0.05~0.20 0.18~1.80

VBGT 160404 0.07~0.20      0.50~1.50 
160408 0.15~0.25      0.70~2.00

VBGT 1103003R-KM 0.01~0.06      0.04~1.30 
110301R-KM 0.02~0.08      0.05~1.50 
110302R-KM 0.03~0.13      0.06~1.70 
160404R-KM 0.05~0.15 0.50~2.00

0.01~0.06      0.04~1.30 
0.02~0.08      0.05~1.50 
0.03~0.13      0.06~1.70
0.05~0.15 0.50~2.00

VBMT 160404-VB ● ● ● 0.08~0.20 0.20~1.50
160408-VB ● ● ● 0.10~0.23 0.50~1.50

VBMT 160404-VF ●●● ● ● ● ● 0.05~0.20     0.30~1.00
160408-VF ●●● ● 0.10~0.25     0.30~1.00

KF

KM

B

VP1

●:   B04~B11   B24~B25  A48~A55

35°
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VB d t d1
11 6.35 2.38~3.18 2.8~3.4
16 9.525 4.76 4.4
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t

VBMT ● ●●●● ● ● ●●●●●●●● 0.05~0.20     0.30~1.50
● ●●●● ● ● ●●●●●●●● 0.10~0.20     0.30~1.50

●●● ●●● 0.10~0.25     0.30~1.50

VBMT 160402-VP1 0.04~0.20 0.16~1.50
160404-VP1 0.05~0.20 0.18~1.80
160408-VP1 0.06~0.20 0.20~1.80

VBMT 160404 ● ● ● ● 0.07~0.20      0.50~1.50 
160408 ● ● ● 0.15~0.25      0.70~2.00

VBMT 110304-HMP 0.03~0.20     0.15~2.70 
110308-HMP 0.05~0.25     0.40~2.70 
160404-HMP 0.07~0.20     0.20~2.70 
160408-HMP 0.09~0.27     0.50~2.70 
160412-HMP 0.11~0.32     0.50~2.70

VBMT 110304-MP 0.05~0.15 0.20~1.50
110308-MP 0.10~0.28 0.30~2.00
160404-MP ● ●●●● ● ● ●●●●●●●● 0.08~0.20 0.30~2.00
160408-MP ● ●●●● ● ●●●●●●●●●● 0.10~0.25 0.50~2.30
160412-MP ● ● ● ● ● ●●●●●●●● 0.10~0.35 0.50~2.30

HMP

VL

VP1

B177 SVVBN B178
B177 B202

B111, 177 B202

MP

B

●:   B04~B11   B24~B25  A48~A55
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t

VCET 1103005MFR-KF 0.01~0.06 0.04~1.30
110301MFR-KF ● 0.02~0.08 0.05~1.50
110302MFR-KF ● 0.03~0.11 0.06~1.70

0.01~0.06 0.04~1.30
0.02~0.08 0.05~1.50
0.03~0.11 0.06~1.70

VCET 1103005MFR-KM 0.02~0.08 0.05~1.50 
110301MFR-KM ● 0.03~0.11 0.06~1.70 
110302MFR-KM ● 0.04~0.15 0.08~2.00

0.02~0.08 0.05~1.50
0.03~0.11 0.06~1.70
0.04~0.15 0.08~2.00

VCGT 1103003R-KF 0.01~0.06 0.04~1.30
110301R-KF 0.02~0.08 0.05~1.50 
110302R-KF ● 0.03~0.13 0.06~1.70

0.01~0.06 0.04~1.30
0.02~0.08 0.05~1.50
0.03~0.13 0.06~1.70 

VCGT 1103003R-KM 0.01~0.06 0.04~1.30
110301R-KM 0.02~0.08 0.05~1.50
110302R-KM ● 0.03~0.13 0.06~1.70

0.01~0.06 0.04~1.30
0.02~0.08 0.05~1.50
0.03 ~0.13 0.06~1.70

VCGT 110301-VP1 ● ●●● ● 0.02~0.15 0.05~0.50 
110302-VP1 ● ●●● ● 0.02~0.18 0.10~1.00 
110304-VP1 ● ●●● ● 0.03~0.18 0.15~1.20
160404-VP1 0.05~0.20 0.18~1.80
160408-VP1 0.06~0.20 0.20~1.80

VC

B111, 178, 201 B202
SVVCN B178 B202

d t d1
11 6.35 3.18 2.8~3.4
16 9.525 4.76 4.4

VP1

KF

KF

KM

B
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t

VCGT 110301MFN-VP1 ● 0.02~0.15 0.05~0.50
110302MFN-VP1 ● 0.02~0.18 0.10~1.00
110304MFN-VP1 ● 0.03~0.18 0.15~1.20

VCGX 120300MFR-VP1 0.02~0.10 0.05~0.50
120301MFR-VP1 0.02~0.15 0.05~0.50
120302MFR-VP1 0.02~0.18  0.10~1.00

VCMT 080202-VF 0.05~0.20 0.30~1.00
080204-VF ● 0.10~0.25 0.30~1.00
110304-VF ● 0.03~0.18 0.15~1.20
160404-VF ● ● 0.04~0.20 0.15~1.50

VCMT ● ● ● ● 0.03~0.08 0.10~0.80
● ● ● ● 0.04~0.10 0.10~0.90
● ● ●●● ●● 0.05~0.20 0.30~1.50
● ● ●●● ●● 0.05~0.20 0.30~1.50

0.10~0.25 0.30~1.50

VCMT 160404-VP1 0.05~0.20 0.18~1.80
160408-VP1 0.06~0.20 0.20~1.80

VCMT 160404-HMP 0.10~0.25 0.30~2.60
160408-HMP 0.13~0.33 0.60~2.60

VCMT 080202-MP 0.03~0.15 0.10~1.00
080204-MP 0.05~0.18 0.10~1.00
160404-MP ● ● ●●●● ●● 0.08~0.18 0.30~2.00
160408-MP ● ● ●●●● ●● 0.10~0.23 0.50~2.30
160412-MP ●●●● ●● 0.10~0.33 0.50~2.30

VC d t d1
08 4.76 2.38 2.3
11 6.35 3.18 2.8~3.4
12 7.5 3.18 2.8
16 9.525 4.76 4.4

HMP

VP1

VF

VL

MP

B111, 178, 201 B202
SVVCN B178 B202

VP1

B

VP1

VP1VP1
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VPET 0802005MFR-KF 0.01~0.12 0.05~0.50
080201MFR-KF ● 0.02~0.15 0.05~0.50
080202MFR-KF ● 0.02~0.18 0.10~1.00

0.01~0.12 0.05~0.50
0.02~0.15 0.05~0.50
0.02~0.18 0.10~1.00

080201MFN-KF 0.02~0.15 0.05~0.50
080202MFN-KF 0.02~0.18 0.10~1.00

VPET 0802005MFR-KM 0.01~0.12 0.05~0.50
080201MFR-KM ● 0.02~0.15 0.05~0.50
080202MFR-KM ● 0.02~0.18 0.10~1.00

0.01~0.12 0.05~0.50
0.02~0.15 0.05~0.50
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16 17 20 21 25 26 32 33 35 40 50

1 7.7 8 8.7 8.9 9.7 10 11.1 11.3 11.6 12.4 14
2 10.5 10.9 12 12.3 13.5 13.8 15.4 15.7 16.2 17.4 19.5
3 12.4 12.9 14.2 14.6 16.2 16.6 18.6 18.9 19.5 21 23.7
4 13.8 14.4 16 16.4 18.3 18.7 21.1 21.5 22.2 24 27.1
5 14.8 15.4 17.3 17.8 20 20.4 23.2 23.6 24.4 26.4 30
6 15.4 16.2 18.3 18.9 21.3 21.9 24.9 25.4 26.3 28.5 32.4
7 15.8 16.7 19 19.7 22.4 23 26.4 26.9 28 30.3 34.6
8 16 16.9 19.5 20.3 23.3 24 27.7 28.2 29.3 32 36.6
9 15.8 16.9 19.9 20.7 24 24.7 28.7 29.3 30.5 33.4 38.4
10 15.4 16.7 20 20.9 24.4 25.2 29.6 30.3 31.6 34.6 40
11 14.8 16.2 19.9 20.9 24.8 25.6 30.3 31.1 32.4 35.7 41.4
12 13.8 15.4 19.5 20.7 24.9 25.9 30.9 31.7 33.2 36.6 42.7
13 12.4 14.4 19 20.3 24.9 26 31.4 32.2 33.8 37.4 43.8
14 10.5 12.9 18.3 19.7 24.8 25.9 31.7 32.6 34.2 38.1 44.9
15 7.7 10.9 17.3 18.9 24.4 25.6 31.9 32.8 34.6 38.7 45.8
16 8 16 17.8 24 25.2 32 32.9 34.8 39.1 46.6
17 14.2 16.4 23.3 24.7 31.9 32.9 34.9 39.5 47.3
18 12 14.6 22.4 24 31.7 32.8 34.9 39.7 48
19 8.7 12.3 21.3 23 31.4 32.6 34.8 39.9 48.5
20 8.9 20 21.9 30.9 32.2 34.6 40 48.9
21 18.3 20.4 30.3 31.7 34.2 39.9 49.3
22 16.2 18.7 29.6 31.1 33.8 39.7 49.6
23 13.5 16.6 28.7 30.3 33.2 39.5 49.8
24 9.7 13.8 27.7 29.3 32.4 39.1 49.9
25 10 26.4 28.2 31.6 38.7 50

vc

P
PC3500 200

(150~250)
0.03 0.20 0.04 0.30 0.05 0.30 0.05 0.30 0.06 0.30 0.06 0.30 0.07 0.30

C PC3500 180
(120~220)

0.03 0.20 0.04 0.30 0.05 0.30 0.05 0.30 0.05 0.30 0.06 0.30 0.06 0.30

PC5300 160
(120~200)

0.03 0.15 0.04 0.25 0.05 0.25 0.05 0.25 0.05 0.25 0.06 0.25 0.06 0.25

2 PC5300 200
(150~250)

0.04 0.40 0.05 0.50 0.06 0.50 0.06 0.50 0.06 0.50 0.07 0.50 0.07 0.50

C PC5300 80
(50~120)

0.03 0.15 0.03 0.25 0.04 0.25 0.04 0.25 0.04 0.25 0.04 0.25 0.05 0.25

HAVE
●

 ●

           ▶

▶



E

307
E

ap

vc

P

PC3500 200
(150~250)

19
~30

0.5D
~1D

0.15
~0.12

0.35
~1.61

23
~28

0.5D
~1D

0.18
~0.12

0.35
~2.07

29
~47

0.5D
~1D

0.2
~0.15

0.46
~2.53

37
~60

0.5D
~1D

0.25
~0.2

0.58
~3.23

41
~65

0.5D
~1D

0.28
~0.2

0.69
~3.46

47
~75

0.5D
~1D

0.3
~0.2

0.81
~4.03

58
~95

0.5D
~1D

0.35
~0.25

0.92
~5.18

PC3500 180
(120~220)

19
~30

0.5D
~1D

0.15
~0.1

0.26
~1.23

23
~28

0.5D
~1D

0.16
~0.12

0.26
~1.58

29
~47

0.5D
~1D

0.18
~0.12

0.35
~1.93

37
~60

0.5D
~1D

0.2
~0.15

0.44
~2.46

41
~65

0.5D
~1D

0.22
~0.17

0.53
~2.63

47
~75

0.5D
~1D

0.25
~0.2

0.61
~3.07

58
~95

0.5D
~1D

0.28
~0.25

0.70
~3.95

PC5300 160
(120~200)

19
~30

0.2D
~0.5D

0.13
~0.1

0.18
~0.84

23
~28

0.2D
~0.5D

0.15
~0.12

0.18
~1.09

29
~47

0.2D
~0.5D

0.18
~0.12

0.24
~1.33

37
~60

0.2D
~0.5D

0.2
~0.15

0.24
~1.33

41
~65

0.2D
~0.5D

0.22
~0.17

0.36
~1.81

47
~75

0.2D
~0.5D

0.25
~0.2

0.42
~2.11

58
~95

0.2D
~0.5D

58
~95

0.48
~2.71

2 PC5300 200
(150~250)

19
~30

0.7D
~1D

0.17
~0.12

0.43
~2.0

23
~28

0.7D
~1D

0.2
~0.12

0.42
~2.57

29
~47

0.7D
~1D

0.2
~0.15

0.57
~3.14

37
~60

0.7D
~1D

0.25
~0.2

0.71
~3.99

41
~65

0.7D
~1D

0.28
~0.2

0.86
~4.28

47
~75

0.7D
~1D

0.3
~0.2

1.0
~4.99

58
~95

0.7D
~1D

0.35
~0.25

1.14
~6.42

C PC5300 80
(50~120)

19
~30

0.2D
~0.5D

0.1
~0.05

0.18
~0.84

23
~28

0.2D
~0.5D

0.12
~0.07

0.18
~1.09

29
~47

0.2D
~0.5D

0.13
~0.1

0.24
~1.33

37
~60

0.2D
~0.5D

0.15
~0.12

0.30
~1.69

41
~65

0.2D
~0.5D

0.17
~0.13

0.36
~1.81

47
~75

0.2D
~0.5D

0.18
~0.15

0.42
~2.11

58
~95

0.2D
~0.5D

0.2
~0.15

0.48
~2.71

vc

P

PC3500 200
(150~250) 17 8 0.25 22 10 0.3 27 13 0.35 35 16 0.4 40 18 0.45 44 20 0.5 55 25 0.6

PC3500 180
(120~220) 17 8 0.2 22 10 0.25 27 13 0.3 35 16 0.35 40 18 0.4 44 20 0.4 55 25 0.5

PC5300 160
(120~200) 17 8 0.2 22 10 0.25 27 13 0.3 35 16 0.35 40 18 0.4 44 20 0.4 55 25 0.5

2 PC5300 200
(150~250) 17 8 0.25 22 10 0.3 27 13 0.35 35 16 0.4 40 18 0.45 44 20 0.5 55 25 0.6

C PC5300 80
(50~120) 17 5 0.15 22 6 0.2 27 7 0.22 35 8 0.25 40 9 0.3 44 10 0.3 55 14 0.35

vc

P

PC3500 200
(150~250) 17 0.15 22 0.18 27 0.2 35 0.25 40 0.27 44 0.3 55 0.35

PC3500 180
(120~220) 17 0.15 22 0.15 27 0.18 35 0.2 40 0.22 44 0.25 55 0.3

PC5300 160
(120~200) 17 0.15 22 0.15 27 0.18 35 0.2 40 0.22 44 0.25 55 0.3

2 PC5300 200
(150~250) 17 0.15 22 0.18 27 0.2 35 0.25 40 0.27 44 0.3 55 0.35

C PC5300 80
(50~120) 12 0.1 14 0.12 17 0.15 22 0.15 25 0.18 28 0.18 35 0.22



E

308
E

ℓ

4 16 16 30 120 17.6 0.15
1

4 16 16 30 200 17.6 0.26
4 17 16 30 120 17.6 0.18

2
4 17 16 30 200 17.6 0.27
4 20 20 35 130 22 0.26

1
4 20 20 35 210 22 0.44
4 21 20 35 130 22 0.26

2
4 21 20 35 210 22 0.45
4 25 25 45 140 27 0.41

1
4 25 25 45 220 27 0.71
4 26 25 45 140 27 0.45

2
4 26 25 45 220 27 0.68
4 32 32 50 150 35.2 0.72

1
4 32 32 50 250 35.2 1.32
4 33 32 50 150 35.2 0.76

2
4 33 32 50 250 35.2 1.27
4 35 32 50 150 40 0.75

1
4 35 32 50 230 40 1.23
4 40 32 55 160 44 0.74

2
4 40 32 55 240 44 1.35
4 50 42 70 170 55 1.53

2
4 50 42 70 250 55 2.60

Ø16~Ø17
TW06S

Ø20~Ø21
Ø25~Ø26 TW09S

Ø32~Ø33
TW15S

Ø35
Ø40

TW20S
Ø50
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E

309
E

ℓ

2 16 16 30 120 7.5 0.16
1

2 16 16 30 200 7.5 0.27
2 17 16 30 120 7.5 0.16

2
2 17 16 30 200 7.5 0.27
2 20 20 35 130 9.5 0.28

1
2 20 20 35 210 9.5 0.46
2 21 20 35 130 9.5 0.28

2
2 21 20 35 210 9.5 0.46
2 25 25 45 140 12 0.44

1
2 25 25 45 220 12 0.76
2 26 25 45 140 12 0.47

2
2 26 25 45 220 12 0.76
2 32 32 50 150 15.4 0.77

1
2 32 32 50 250 15.4 1.36
2 33 32 50 150 15.4 0.81

2
2 33 32 50 250 15.4 1.41
2 35 32 50 150 16.7 0.81

1
2 35 32 50 230 16.7 1.28
2 40 32 55 160 19.3 0.95

2
2 40 32 55 240 19.3 1.45
2 50 42 70 170 24 1.68

2
2 50 42 70 250 24 2.54

Ø16~Ø17
TW06S

Ø20~Ø21
Ø25~Ø26 TW09S

Ø32~Ø33
TW15S

Ø35
Ø40

TW20S
Ø50
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310
E

PC3500
0.03~0.12 60~130

0.05~0.15 80~150

0.05~0.15 80~150

0.03~0.12 60~130

1

P08 11.0 5.8

1.40P09 12.0 6.8

P10 13.0 7.8

P11 15.0 8.5

1.80

P12 16.0 9.5

P14 18.0 11.5

P15 19.0 12.5

P16 20.0 13.5

P18 22.0 15.5

P20 24.0 17.5

P21 25.0 18.5

P22 26.0 19.5

P24 30.0 20.6
2.70

P25 31.0 21.6

1

P26 32.0 22.6

2.70

P28 34.0 24.6

P29 35.0 25.6

P30 36.0 26.6

P31 37.0 27.6

P32 38.0 28.6

P34 40.0 30.6

P35 41.0 31.6

P38 44.0 34.6

46.0 36.6

30.0 21.8

2.40
35.0 26.8

40.0 31.8

45.0 36.8

O-ring Cutter
●

●

●

●

 ●

ORC ORGP30 325



311
E

1 ℓ

P08 1 11.0 5.7 16 30 150 ORG265 P08
P09 1 12.0 6.7 16 30 150 ORG265 P09

P10 1 13.0 7.7 16 30 150 ORG265 P10

P11 1 15.0 8.5 16 30 150 ORG325 P11

P12 2 16.0 9.5 16 30 200 ORG325 P12

P14 2 18.0 11.5 20 30 200 ORG325 P14

P15 2 19.0 12.5 20 30 200 ORG325 P15

P16 2 20.0 13.5 20 30 200 ORG325 P16

P18 2 22.0 15.5 20 30 200 ORG325 P18

P20 2 24.0 17.5 25 30 200 ORG325 P20

P21 2 25.0 18.5 25 30 200 ORG325 P21

P22 2 26.0 19.5 25 30 200 ORG325 P22

P24 2 30.0 20.6 32 40 250 ORG470 P24

P25 2 31.0 21.6 32 40 250 ORG470 P25

P26 2 32.0 22.6 32 40 250 ORG470 P26

P28 2 34.0 24.6 32 40 250 ORG470 P28

P29 2 35.0 25.6 32 40 250 ORG470 P29

P30 2 36.0 26.6 32 40 250 ORG470 P30

P31 2 37.0 27.6 32 40 250 ORG470 P31

P32 2 38.0 28.6 32 40 250 ORG470 P32

P34 2 40.0 30.6 42 40 250 ORG470 P34

P35 2 41.0 31.6 42 40 250 ORG470 P35

P38 2 44.0 34.6 42 40 250 ORG470 P38
P40 2 46.0 36.6 42 40 250 ORG470 P40

2 30.0 21.9 32 40 250 ORG405 G25
2 35.0 26.9 32 40 250 ORG405 G30
2 40.0 31.9 42 40 250 ORG405 G35
2 45.0 36.9 42 40 250 ORG405 G40

Ø11~Ø26 TW09S

Ø30~Ø46
TW15S

Ø30~Ø45
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312
E

P

PC3500 160~270

0.05~0.25

160~270

0.05~0.25PC5300 190~310 190~310

60~100 60~100

PC5300 100~160
0.05~0.20

100~160
0.10~0.30

PC5400 70~120 70~120

PC5300 110~180
0.10~0.30

110~180
0.30~0.50

50~90 50~90

Chamfer Tool
●

●

●  

CE 45 11 S 2025 R



313
E

90 90 45

90

RC 30 80~200 0.01~0.04 100~250 0.04~0.06

HR 150~250 0.02~0.06 150~300 0.05~0.10

150~300 0.04~0.08 150~350 0.05~0.10

80~150 0.02~0.06 100~250 0.05~0.10

60~120 0.01~0.03 60~150 0.03~0.06

60~80 0.01~0.03 60~100 0.03~0.06

CE 45 16 S 2000 R
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E

(CCT)

 

CCT 090 T 080 L



E

315
E

1  

2 25 30.5 20 9.5 1

2 25 35.5 20 8.5 1

1 7 21.9 20 7.0 1

2 19 33.9 20 7.0 1

3 25 39.9 20 7.0 1

3 25 43.3 32 5.0 1

1 7 23.3 32 7.8 2

2 20 37.3 32 7.8 2

2 25 42.3 32 7.8 2

2 35 52.3 32 7.8 2

Ø7~Ø25 TW15S

Ø7~Ø35 CH6R2 CR05

PC
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E

1

1 5 35 32 26

2 5 48 32 21

2 5 57 32 15

Ø5 TW15S
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E

317
E

ℓ

21.2 12 40 90 10 2  
 

 

 

21.2 20 50 110 10 1

21.2 20 60 200 10 1

28.8 12 40 90 14 2

28.8 25 50 110 14 1

28.8 25 60 200 14 1

Ø22~Ø29
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E

318
E

ℓ θ

030 3 3 5.5 50
040 4 4 7 50
060 6 6 10 60
080 8 8 13 70
100 10 10 16 70
120 12 12 18 80
160 16 16 24 100

030 3 3 5.5 50
040 4 4 7 50
060 6 6 10 60
080 8 8 13 70
100 10 10 16 70
120 12 12 18 80
160 16 16 24 100

030 3 3 5.5 50
040 4 4 7 50
060 6 6 10 60
080 8 8 13 70
100 10 10 16 70
120 12 12 18 80
160 16 16 24 100



E
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E

CCT

1

030 3 1.0 40

1

040 4 1.5 40
060 6 2.0 50
080 8 2.5 60
100 10 3.0 70
120 12 4.0 80
160 16 5.0 100
030 3 1.0 40

2

040 4 1.5 40
060 6 2.0 50
080 8 2.5 60
100 10 3.0 70
120 12 4.0 80
160 16 5.0 100

3 1.0 100
4 1.5 100
6 2.0 100
8 2.5 120
10 3.0 120
12 4.0 150

030 3 1.0 40

1

040 4 1.5 40
060 6 2.0 50
080 8 2.5 60
100 10 3.0 70
120 12 4.0 80
160 16 5.0 100
030 3 1.0 40

2

040 4 1.5 40
060 6 2.0 50
080 8 2.5 60
100 10 3.0 70
120 12 4.0 80
160 16 5.0 100

3 1.0 100
4 1.5 100
6 2.0 100
8 2.5 120
10 3.0 120
12 4.0 150

030 3 1.0 40

1

040 4 1.5 40
060 6 2.0 50
080 8 2.5 60
100 10 3.0 70
120 12 4.0 80
160 16 5.0 100
030 3 1.0 40

2

040 4 1.5 40
060 6 2.0 50
080 8 2.5 60
100 10 3.0 70
120 12 4.0 80
160 16 5.0 100

3 1.0 100
4 1.5 100
6 2.0 100
8 2.5 120
10 3.0 120
12 4.0 150



E
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E

1 ℓ

2 21 25 10.5 20 109 9

2 25 25 12.5 21 112 11

2 32 32 16.5 26 120 14

2 40 32 20.5 32 130 18

4 50 32 26.5 38 140 22

Ø21 TW08S

Ø25 TW09S

Ø32 TW15S

Ø40
TW15S

Ø50
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E

 

1000

800

250

300

800

400

400

150

Pro-A Mill
●

●

●

●

●
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E

Lмин

ØDHмакс

dм
ак

с

ØDHмин

dм
ак

с

12 11.9 38 23 4.8 21 4.4 19 4.0

16 12.5 36 31 6.9 29 6.4 27 6.0

20 9.7 47 39 6.7 37 6.3 35 6.0

25 7.6 60 49 6.5 47 6.3 45 6.0

32 5.8 79 63 6.4 61 6.2 59 6.0

42 4.3 105 83 6.3 81 6.2 79 6.0

32 24.4 22 59 26.8 54 15.0 40 15.0

40 18.4 30 75 25.0 70 15.0 56 15.0

50 14.0 40 95 23.8 90 15.0 76 15.0

63 10.7 53 121 22.8 116 15.0 102 15.0

80 8.1 70 155 22.1 150 15.0 136 15.0

100 6.3 90 195 21.7 190 15.0 176 15.0

    

ap
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E

※  
 

20 879

25
32
40
50
63
80

100
125

1200
1000

0.30
0.25

400
350

0.20
0.15

1000
300

0.25
0.23

500 0.20

450 0.20

200 0.15

·

14000

12000

10000

8000

6000

4000

2000

0
10000 15000 20000 25000 30000 35000 40000 45000 50000

Pro-X Mill
●

●

●

●
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Lмин

ØDHмакс

dм
ак
с

dм
ак
с

ØDHмин

①

②

③

④

8

4 11

4 6

4 6

4

6

20 8.4 68 34 5.0 32 4.7 27 4.0

25 13.2 43 44 10.4 42 9.9 34 8.0

32 9.5 60 58 9.7 56 9.3 48 8.0

40 7.1 80 74 9.3 72 9.0 64 8.0

50 5.4 105 94 9.0 92 8.8 84 8.0

63 4.2 138 120 8.7 118 8.6 110 8.0

80 3.2 180 154 8.6 152 8.4 144 8.0

100 2.5 230 194 8.4 192 8.3 184 8.0

125 2.0 293 244 8.3 242 8.3 234 8.0

25 9.0 63 44 6.9 42 6.6 38 6.0

32 6.6 87 58 6.7 56 6.5 52 6.0

40 12.1 47 74 15.9 72 15.4 56 12.0

50 9.0 63 94 14.8 92 14.5 76 12.0

63 6.7 85 120 14.1 118 13.9 102 12.0

80 5.0 113 154 13.6 152 13.4 136 12.0

100 3.9 147 194 13.2 192 13.1 176 12.0

125 3.0 188 244 13.0 242 12.8 226 12.0

 
     

ap
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Pro-L Mill
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PAL 050S H R 3 S 40

PAL 063C M H R
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H01

◯

◯ ◯

■  
 

 
 

 

32 3.37 170 62 3.6 60 3.5 55 3.2

32 3.37 170 62 3.6 60 3.5 55 3.2

32 3.37 170 62 3.6 60 3.5 55 3.2

40 2.12 270 78 2.9 76 2.8 71 2.6

40 2.12 270 78 2.9 76 2.8 71 2.6

40 2.12 270 78 2.9 76 2.8 71 2.6

40 2.12 270 78 2.9 76 2.8 71 2.6

40 2.12 270 78 2.9 76 2.8 71 2.6

40 2.12 270 78 2.9 76 2.8 71 2.6

50 2.08 275 98 3.6 96 3.5 91 3.3

50 2.08 275 98 3.6 96 3.5 91 3.3

50 2.08 275 98 3.6 96 3.5 91 3.3

63 1.76 325 124 3.8 122 3.8 117 3.6

63 1.76 325 124 3.8 122 3.8 117 3.6

63 1.76 325 124 3.8 122 3.8 117 3.6

63 1.76 325 124 3.8 122 3.8 117 3.6

63 1.76 325 124 3.8 122 3.8 117 3.6

63 1.76 325 124 3.8 122 3.8 117 3.6

63 1.76 325 124 3.8 122 3.8 117 3.6

 
     

ap

d

ØDH

d

ØDH
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Pro-XL Mill
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2 1 2 b

3 40 34 16 9 14 8.4 5.6 18 40 8.7 0.2

4 50 42 22 11 18 10.4 6.3 22 50 8.7 0.4

5 63 49 22 11 18 10.4 6.3 22 50 8.7 0.6

5 80 57 27 14 20 12.4 7.0 25 50 8.7 0.9

6 100 67 32 18 26 14.4 8.0 30 63 8.7 1.9

3 40 32 16 9 11.5 8.4 5.6 20 55 15 0.2

3 50 40 22 11 18 10.4 6.3 20 55 15 0.3

4 63 50 22 11 18 10.4 6.3 20 60 15 0.6

4 80 60 27 14 20 12.4 7.0 25 60 15 1.0

5 100 80 32 18 26 14.4 8.0 26 60 15 1.6

5 80 57 25.4 14 20 9.5 6.0 25 50 8.7 0.9

6 100 67 31.75 44 12.7 8.0 37 63 8.7 1.9

4 80 60 25.4 14 20 9.5 6.0 25 60 15 1.0

5 100 80 31.75 44 12.7 8.0 37 60 15 1.6

Ø40~Ø100 TW 20S
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16 BT   

22 BT   

22 BT   

25.4 BT   

27 BT   

31.75 BT   

32 BT   

 

16 BT   

22 BT   

22 BT   

25.4 BT   

27 BT   

31.75 BT   

32 BT   
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ℓ

1 12 16 25 85 8 0.1

2 16 16 25 90 8 0.11

2 16 16 25 90 6 0.11

2 20 20 30 100 8 0.2

2 20 20 30 100 6 0.2

3 25 25 35 115 8 0.36

4 32 32 40 125 8 0.66

5 42 32 42 130 8 0.84

2 32 32 50 125 15 0.6

3 40 32 50 140 15 0.8

3 40 40 60 150 15 1.2

3 40 42 60 150 15 1.2

Ø12~Ø42 TW 07S

Ø32~Ø40 TW 20S
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1 ℓ

1 12 11.0 6.5 33 48 8 0.02

2 16 14.5 8.5 36 53 8 0.04

2 20 18.0 10.5 36 57 8 0.06

3 25 22.5 12.5 41 65 8 0.1

4 32 28.5 17.0 45 72 8 0.18

5 42 28.5 17.0 45 72 8 0.27

Ø12~Ø42 TW 07S

=
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Ø40~Ø125 TW 15S

2 1 2 b

3 40 34 16 9 14 8.4 5.6 19 40 17 0.15

4 50 42 22 11 18 10.4 6.3 21 50 17 0.3

5 (4) 63 49 22 11 18 10.4 6.3 21 50 17 0.56

5 80 57 25.4 (27) 14 20 9.5 (12.4) 6 (7) 24 (23) 50 17 1.0

6 100 67 31.75 (32) 18 26 12.7 (14.4) 8 (8) 32 (26) 63 17 2.3

7 125 87 38.1 (40) 22 32 15.9 (16.4) 10 (9) 35 (29) 63 17 3.2

16 BT

22 BT

25.4 BT   

27 BT   

31.75 BT   

32 BT   

38.1 BT   

40 BT
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E

2 1 2 b

2 50 42 16 9 14 8.4 5.6 18 50 23 0.32

3 63 49 22 11 18 10.4 6.3 21 50 23 0.53

4 80 57 25.4 (27) 14 20 9.5 (12.4) 6 (7) 25 (23) 50 23 0.73

5 100 67 31.75 (32) 18 26 12.7 (14.4) 8 (8) 32.5 (26) 63 23 1.7

6 125 87 38.1 (40) 22 32 15.9 (16.4) 10 (9) 35 (29) 63 23 3.06

Ø50~Ø125

16 BT   

22 BT   

25.4 BT   

27 BT   

31.75 BT   

32 BT   

38.1 BT   

40 BT   

 

 

          

 

PC
25

05
PC

25
10

PC
35

00
PC

36
00

PC
95

30
PC

53
00

PC
54

00

PC
25

05
PC

25
10

PC
35

00
PC

36
00

PC
95

30
PC

53
00

PC
54

00

●

●

●

●

●

●



E

333
E

ℓ ap

1 20 20 60 130 17 0.24

2 25 25 60 140 17 0.4

2 25 25 60 200 17 0.63

2 32 32 70 150 17 0.74

2 32 32 70 220 17 1.2

3 40 32 70 160 17 1.0

3 40 32 70 220 17 1.4

3 40 40 70 160 17 1.3

3 40 42 70 160 17 1.4

Ø20
TW 15S

Ø25~Ø40
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ℓ

1 25 25 60 140 23 0.42

1 25 25 60 200 23 0.63

1 32 32 70 150 23 0.72

1 32 32 70 220 23 1.14

2 40 32 70 160 23 0.88

2 40 32 70 220 23 1.23

2 40 40 70 160 23 1.2

2 40 42 70 160 23 1.3

Ø25~Ø32
Ø40
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1 ℓ

2 25 23 12.5 55 79 17 0.12

2 32 29 17.0 55 82 17 0.2

3 40 29 17.0 55 82 17 0.4

Ø25~Ø40 TW 15S

=
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ØD 1  ℓ1 ℓ2

2 32 53 58 137 163 17 1.14

5 80 66 95 17 4

6 100 66 95 17 4.6

Ø32~Ø100 TW 15S
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2 1 2 b

4 63 50 22 11 21 10 6.3 20 70 34 0.57

Ø63

22 BT
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ℓ

2 32 20 50 140 25 0.36 

2 32 25 50 140 25 0.48 

2 32 32 50 140 25 0.71 

2 40 32 50 140 25 0.85 

2 40 40 50 140 25 1.16 

2 40 42 50 140 25 1.26 

3 40 32 50 140 25 0.80 

3 40 40 50 140 25 1.10 

3 40 42 50 140 25 1.20 

 

Ø32 TW15S

Ø40 TW15S
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ℓ

3 50 32 70 160 34 1.10 

3 50 40 70 160 34 1.40 

3 50 42 70 160 34 1.50 

4 63 32 70 160 34 1.60 

4 63 40 70 160 34 1.92 

4 63 42 70 160 34 2.00

Ø50
Ø63

 

PC
25

05

PC
25

10

PC
35

00

PC
36

00

PC
95

30

PC
65

10

PC
53

00

PC
54

00

●

●

●

 

   



340
E

1 ℓ

12 63 32 130 220 96 1.60 

12 63 40 130 220 96 1.92 

12 63 42 130 220 96 2.00

Ø63
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ØDØD1

L

D2

l1
l2

ap

ØDØD1

L

D2

l1
l2

ap

ØD ØD1

L
l1
ap

Ø40~80
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1 2 1 2

2 40 40 85 175 57 1.23 1

3 40 40 85 175 57 1.11 1

3 50 40 85 185 57 1.51 1

2 40 48 63 85 90 116 57 1.13 2

3 40 70 100 90 100 129 57 2.74 2

5 80 77 100 90 119 57 4.29 2

2 40 48 100 85 90 128 57 4.13 3
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1 ℓ

9.5 10 6.5 20 70 1

11.0 12 6.5 20 76 1

11.0 12 6.5 40 96 1

14.5 16 8.5 20 80 1

18.0 20 10.5 30 100 1

22.5 25 12.5 29 110 1

28.5 32 17.0 35 125 1

9.5 12 6.5 40 96 2

9.5 16 6.5 65 125 2

11.0 16 6.5 65 125 2

11.0 16 6.5 80 140 2

14.5 16 8.5 40 100 2

14.5 16 8.5 65 125 2

14.5 20 8.5 80 150 2

14.5 25 8.5 110 190 2

18.0 20 10.5 50 120 2

18.0 20 10.5 70 140 2

18.0 25 10.5 90 170 2

18.0 25 10.5 110 190 2

18.0 32 10.5 130 220 2

22.5 25 12.5 50 130 2

22.5 25 12.5 70 150 2

22.5 25 12.5 90 170 2

22.5 32 12.5 110 200 2

22.5 40 12.5 175 300 2

28.5 32 17.0 55 145 2

28.5 32 17.0 80 170 2

28.5 32 17.0 120 210 2

28.5 40 17.0 175 300 2

 E234 236, 245  E299  E330, 335  E169, 170, 171  E91

 E105 E103  E256  E270, 271  E303 E278

    (FMRM, LBE, PAM, AMM, RM4PM, HFMM, RM4ZM, HRMM, PAXM)
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E

 E234 236, 245  E299  E330, 335  E169, 170, 171  E91

 E105 E103  E256  E270, 271  E303

1  ℓ L

9.5 10 6.5 30 80 1
9.5 10 6.5 50 100 1
9.5 10 6.5 80 130 1
11 12 6.5 30 80 1
11 12 6.5 50 100 1
11 12 6.5 80 130 1

14.5 16 8.5 80 150 1
14.5 16 8.5 110 180 1
14.5 16 8.5 150 250 1
14.5 16 8.5 10 150 2
14.5 16 8.5 10 180 2
14.5 16 8.5 10 250 2
18 20 10.5 90 170 1
18 20 10.5 110 200 1
18 20 10.5 175 300 1
18 20 10.5 10 170 2
18 20 10.5 10 200 2
18 20 10.5 10 300 2

22.5 25 12.5 90 170 1
22.5 25 12.5 110 200 1
22.5 25 12.5 175 300 1
22.5 25 12.5 15 170 2
22.5 25 12.5 15 200 2
22.5 25 12.5 15 300 2
28.5 32 17 90 180 1
28.5 32 17 120 210 1
28.5 32 17 175 300 1
28.5 32 17 20 180 2
28.5 32 17 20 210 2
28.5 32 17 20 300 2

    (FMRM, LBE, PAM, AMM, RM4PM, HFMM, RM4ZM, HRMM, PAXM)

 E278
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부품 조립 순서

 

T

P

R A B R125FC 14 18

R



E

345
E

PC6510

9.0 14~18
10 10 5.4

8.5 14~17

12

12.7 10 5.411.5

11

15

16 12 6.4
14.5

14

13.5 24~27

PC
35

00

PC
36

00

PC
95

30

PC
65

10

PC
53

00

PC
54

00

●

8
12~14
14~16

9.525 4
● ● ● ● ● ●

● ● ● ● ● ● ● ●
● ●

●

10.5

16~18
18~20
20~22
22~24

13.5 5.56
● ● ● ● ● ●

● ● ● ● ● ● ● ●

P 190~310
0.10~0.30

PC3500 160~270
PC5300 90~150

0.10~0.30
180~290

PC6510 140~230 0.10~0.30

P
190~310 0.08~0.30
180~290 0.08~0.25

PC3500 160~270 0.10~0.25
PC9530 90~150

0.10~0.25
PC5300 90~150
PC8110 140~230

0.10~0.25
PC6510 140~230
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•TAFCP(M) •TAFCB(M) 

T-
ма

кс

T-м
акс T-

ма
кс

2 b 2 b

1001418 31.75 (32) 14 48 7.92 (8) 35.2 24 31.75 (32) 50 54 12.7 (14.4) 8 28 21

1251418 38.1 (40) 14 56 9.52 (10) 42.3 32 38.1 (40) 60 70 15.9 (16.4) 10 30 25

1601418 38.1 (40) 14 56 9.52 (10) 42.3 50 38.1 (40) 60 70 15.9 (16.4) 10 30 43

2001418 50.8 (50) 14 72 12.7 (12) 55.8 61 50.8 (40) 65 90 19.0 (16.4) 11 30 53

2501418 50.8 (50) 14 72 12.7 (12) 55.8 86 47.625 (60) 65 130 25.4 (25.7) 14 38 58

3151418 50.8 (50) 14 72 12.7 (12) 55.8 118 47.625 (60) 65 130 25.4 (25.7) 14 38 90

1001821 31.75 (32) 18 48 7.92 (8) 35.2 24 31.75 (32) 50 50 12.7 (14.4) 8 28 21

1251821 38.1 (40) 18 56 9.52 (10) 42.3 32 38.1 (40) 60 70 15.9 (16.4) 10 30 25

1601821 38.1 (40) 18 56 9.52 (10) 42.3 50 38.1 (40) 60 70 15.9 (16.4) 10 30 43

2001821 50.8 (50) 18 72 12.7 (12) 55.8 61 50.8 (40) 65 90 19.0 (16.4) 11 30 53

2501821 50.8 (50) 18 72 12.7 (12) 55.8 86 47.625 (60) 65 130 25.4 (25.7) 14 38 58

3151821 50.8 (50) 18 72 12.7 (12) 55.8 118 47.625 (60) 65 130 25.4 (25.7) 14 38 90

1002124 31.75 (32) 21 48 7.92 (8) 35.2 24 31.75 (32) 50 54 12.7 (14.4) 8 28 21

1252124 38.1 (40) 21 56 9.52 (10) 42.3 32 38.1 (40) 60 70 15.9 (16.4) 10 30 25

1602124 38.1 (40) 21 56 9.52 (10) 42.3 50 38.1 (40) 60 70 15.9 (16.4) 10 30 43

2002124 50.8 (50) 21 72 12.7 (12) 55.8 61 50.8 (40) 65 90 19.0 (16.4) 11 30 53

2502124 50.8 (50) 21 72 12.7 (12) 55.8 86 47.625 (60) 65 130 25.4 (25.7) 14 38 58

3152124 50.8 (50) 21 72 12.7 (12) 55.8 118 47.625 (60) 65 130 25.4 (25.7) 14 38 90

1252427 38.1 (40) 24 56 9.52 (10) 42.3 32 38.1 (40) 60 70 15.9 (16.4) 10 30 25

1602427 38.1 (40) 24 56 9.52 (10) 42.3 50 38.1 (40) 60 70 15.9 (16.4) 10 30 43

2002427 50.8 (50) 24 72 12.7 (12) 55.8 61 50.8 (40) 65 90 19.0 (16.4) 11 30 53

2502427 50.8 (50) 24 72 12.7 (12) 55.8 86 47.625 (60) 65 130 25.4 (25.7) 14 38 58

3152427 50.8 (50) 24 72 12.7 (12) 55.8 118 47.625 (60) 65 130 25.4 (25.7) 14 38 90

1252730 38.1 (40) 27 56 9.52 (10) 42.3 32 38.1 (40) 60 70 15.9 (16.4) 10 30 25

1602730 38.1 (40) 27 56 9.52 (10) 42.3 50 38.1 (40) 60 70 15.9 (16.4) 10 30 43

2002730 50.8 (50) 27 72 12.7 (12) 55.8 61 50.8 (40) 65 90 19.0 (16.4) 11 30 53

2502730 50.8 (50) 27 72 12.7 (12) 55.8 86 47.625 (60) 65 130 25.4 (25.7) 14 38 58

3152730 50.8 (50) 27 72 12.7 (12) 55.8 118 47.625 (60) 65 130 25.4 (25.7) 14 38 90

W

100 6

125 8

160 10

200 12

250 16

315 20

100 6

125 8

160 10

200 12

250 16

315 20

100 6

125 8

160 10

200 12

250 16

315 20

125 8

160 10

200 12

250 16

315 20

125 8

160 10

200 12

250 16

315 20

1418R/L  TW15S HW30

1821R/L  TW15S HW40

2124R/L  TW15S HW40

2427R/L   TW20S HW40

2730R/L   TW20S HW40
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T-М
ак
с

T-М
ак
с T-М

ак
с

•TAHCP(M) •TAHCB(M) 

2 b 2 b

31.75 (32) 14 48 7.92 (8) 35.2 24 31.75 (32) 50 54 12.7 (14.4) 8 28 21

38.1 (40) 14 56 9.52 (10) 42.3 32 38.1 (40) 60 70 15.9 (16.4) 10 30 25

38.1 (40) 14 56 9.52 (10) 42.3 50 38.1 (40) 60 70 15.9 (16.4) 10 30 43

50.8 (50) 14 72 12.7 (12) 55.8 61 50.8 (40) 65 90 19.0 (16.4) 11 30 53

50.8 (50) 14 72 12.7 (12) 55.8 86 47.625 (60) 65 130 25.4 (25.7) 14 38 58

50.8 (50) 14 72 12.7 (12) 55.8 118 47.625 (60) 65 130 25.4 (25.7) 14 38 90

31.75 (32) 18 48 7.92 (8) 35.2 24 31.75 (32) 50 50 12.7 (14.4) 8 28 21

38.1 (40) 18 56 9.52 (10) 42.3 32 38.1 (40) 60 70 15.9 (16.4) 10 30 25

38.1 (40) 18 56 9.52 (10) 42.3 50 38.1 (40) 60 70 15.9 (16.4) 10 30 43

50.8 (50) 18 72 12.7 (12) 55.8 61 50.8 (40) 65 90 19.0 (16.4) 11 30 53

50.8 (50) 18 72 12.7 (12) 55.8 86 47.625 (60) 65 130 25.4 (25.7) 14 38 58

50.8 (50) 18 72 12.7 (12) 55.8 118 47.625 (60) 65 130 25.4 (25.7) 14 38 90

31.75 (32) 21 48 7.92 (8) 35.2 24 31.75 (32) 50 54 12.7 (14.4) 8 28 21

38.1 (40) 21 56 9.52 (10) 42.3 32 38.1 (40) 60 70 15.9 (16.4) 10 30 25

38.1 (40) 21 56 9.52 (10) 42.3 50 38.1 (40) 60 70 15.9 (16.4) 10 30 43

50.8 (50) 21 72 12.7 (12) 55.8 61 50.8 (40) 65 90 19.0 (16.4) 11 30 53

50.8 (50) 21 72 12.7 (12) 55.8 86 47.625 (60) 65 130 25.4 (25.7) 14 38 58

50.8 (50) 21 72 12.7 (12) 55.8 118 47.625 (60) 65 130 25.4 (25.7) 14 38 90

38.1 (40) 24 56 9.52 (10) 42.3 32 38.1 (40) 60 70 15.9 (16.4) 10 30 25

38.1 (40) 24 56 9.52 (10) 42.3 50 38.1 (40) 60 70 15.9 (16.4) 10 30 43

50.8 (50) 24 72 12.7 (12) 55.8 61 50.8 (40) 65 90 19.0 (16.4) 11 30 53

50.8 (50) 24 72 12.7 (12) 55.8 86 47.625 (60) 65 130 25.4 (25.7) 14 38 58

50.8 (50) 24 72 12.7 (12) 55.8 118 47.625 (60) 65 130 25.4 (25.7) 14 38 90

38.1 (40) 27 56 9.52 (10) 42.3 32 38.1 (40) 60 70 15.9 (16.4) 10 30 25

38.1 (40) 27 56 9.52 (10) 42.3 50 38.1 (40) 60 70 15.9 (16.4) 10 30 43

50.8 (50) 27 72 12.7 (12) 55.8 61 50.8 (40) 65 90 19.0 (16.4) 11 30 53

50.8 (50) 27 72 12.7 (12) 55.8 86 47.625 (60) 65 130 25.4 (25.7) 14 38 58

50.8 (50) 27 72 12.7 (12) 55.8 118 47.625 (60) 65 130 25.4 (25.7) 14 38 90

W W1

100 9 13.25 6

125 9 13.25 8

160 9 13.25 10

200 9 13.25 12

250 9 13.25 16

315 9 13.25 20

100 12 16.75 6

125 12 16.75 8

160 12 16.75 10

200 12 16.75 12

250 12 16.75 16

315 12 16.75 20

100 12 19.75 6

125 12 19.75 8

160 12 19.75 10

200 12 19.75 12

250 12 19.75 16

315 12 19.75 20

125 15 22.75 8

160 15 22.75 10

200 15 22.75 12

250 15 22.75 16

315 15 22.75 20

125 15 25.75 8

160 15 25.75 10

200 15 25.75 12

250 15 25.75 16

315 15 25.75 20

1418R/L  TW15S HW30

1821R/L  TW15S HW40

2124R/L  TW15S HW40

2427R/L   TW20S HW40

2730R/L   TW20S HW40
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1214R/L TW15S HW30

1416R/L TW15S HW30

1618R/L TW20S HW30

1820R/L TW20S HW30

2022R/L TW20S HW30

2224R/L TW20S HW30

•RAFCP (M) •RAFCB (M) 

T-м
ак
с T-м

ак
с

T-
ма

кс

2 b 2 b

1001214 31.75 (32) 12 48 7.92 (8) 35.2 24 31.75 (32) 50 54 12.7 (14.4) 8 28 21

1251214 38.1 (40) 12 56 9.52 (10) 42.3 32 38.1 (40) 60 70 15.9 (16.4) 10 30 25

1601214 38.1 (40) 12 56 9.52 (10) 42.3 50 38.1 (40) 60 70 15.9 (16.4) 10 30 43

2001214 50.8 (50) 12 72 12.7 (12) 55.8 61 50.8 (40) 65 90 19.0 (16.4) 11 30 53

2501214 50.8 (50) 12 72 12.7 (12) 55.8 86 47.625 (60) 65 130 25.4 (25.7) 14 38 58

3151214 50.8 (50) 12 72 12.7 (12) 55.8 118 47.625 (60) 65 130 25.4 (25.7) 14 38 90

1001416 31.75 (32) 14 48 7.92 (8) 35.2 24 31.75 (32) 50 50 12.7 (14.4) 8 28 21

1251416 38.1 (40) 14 56 9.52 (10) 42.3 32 38.1 (40) 60 70 15.9 (16.4) 10 30 25

1601416 38.1 (40) 14 56 9.52 (10) 42.3 50 38.1 (40) 60 70 15.9 (16.4) 10 30 43

2001416 50.8 (50) 14 72 12.7 (12) 55.8 61 50.8 (40) 65 90 19.0 (16.4) 11 30 53

2501416 50.8 (50) 14 72 12.7 (12) 55.8 86 47.625 (60) 65 130 25.4 (25.7) 14 38 58

3151416 50.8 (50) 14 72 12.7 (12) 55.8 118 47.625 (60) 65 130 25.4 (25.7) 14 38 90

1251618 38.1 (40) 16 56 9.52 (10) 42.3 32 38.1 (40) 60 70 15.9 (16.4) 10 30 25

1601618 38.1 (40) 16 56 9.52 (10) 42.3 50 38.1 (40) 60 70 15.9 (16.4) 10 30 43

2001618 50.8 (50) 16 72 12.7 (12) 55.8 61 50.8 (40) 65 90 19.0 (16.4) 11 30 53

2501618 50.8 (50) 16 72 12.7 (12) 55.8 86 47.625 (60) 65 130 25.4 (25.7) 14 38 58

3151618 50.8 (50) 16 72 12.7 (12) 55.8 118 47.625 (60) 65 130 25.4 (25.7) 14 38 90

1251820 38.1 (40) 18 56 9.52 (10) 42.3 32 38.1 (40) 60 70 15.9 (16.4) 10 30 25

1601820 38.1 (40) 18 56 9.52 (10) 42.3 50 38.1 (40) 60 70 15.9 (16.4) 10 30 43

2001820 50.8 (50) 18 72 12.7 (12) 55.8 61 50.8 (40) 65 90 19.0 (16.4) 11 30 53

2501820 50.8 (50) 18 72 12.7 (12) 55.8 86 47.625 (60) 65 130 25.4 (25.7) 14 38 58

3151820 50.8 (50) 18 72 12.7 (12) 55.8 118 47.625 (60) 65 130 25.4 (25.7) 14 38 90

1252022 38.1 (40) 20 56 9.52 (10) 42.3 32 38.1 (40) 60 70 15.9 (16.4) 10 30 25

1602022 38.1 (40) 20 56 9.52 (10) 42.3 50 38.1 (40) 60 70 15.9 (16.4) 10 30 43

2002022 50.8 (50) 20 72 12.7 (12) 55.8 61 50.8 (40) 65 90 19.0 (16.4) 11 30 53

2502022 50.8 (50) 20 72 12.7 (12) 55.8 86 47.625 (60) 65 130 25.4 (25.7) 14 38 58

3152022 50.8 (50) 20 72 12.7 (12) 55.8 118 47.625 (60) 65 130 25.4 (25.7) 14 38 90

1252224 38.1 (40) 22 56 9.52 (10) 42.3 32 38.1 (40) 60 70 15.9 (16.4) 10 30 25

1602224 38.1(40) 22 56 9.52 (10) 42.3 50 38.1 (40) 60 70 15.9 (16.4) 10 30 43

2002224 50.8 (50) 22 72 12.7 (12) 55.8 61 50.8 (40) 65 90 19.0 (16.4) 11 30 53

2502224 50.8 (50) 22 72 12.7 (12) 55.8 86 47.625 (60) 65 130 25.4 (25.7) 14 38 58

3152224 50.8 (50) 22 72 12.7 (12) 55.8 118 47.625 (60) 65 130 25.4 (25.7) 14 38 90

W

100 6
125 8
160 10
200 12
250 16
315 20
100 6
125 8
160 10
200 12
250 16
315 20
125 8
160 10
200 12
250 16
315 20
125 8
160 10
200 12
250 16
315 20
125 8
160 10
200 12
250 16
315 20
125 8
160 10
200 12
250 16
315 20

 

      



E

349
E

T-м
аксT-
ма

кс

T-
ма

кс

•RAHCP (M) •RAHCB (M) 

1214R/L TW15S HW30

1416R/L TW15S HW30

1618R/L TW20S HW30

1820R/L TW20S HW30

2022R/L TW20S HW30

2224R/L TW20S HW30

2 b 2 b

31.75 (32) 12 48 7.92 (8) 35.2 24 31.75 (32) 50 54 12.7 (14.4) 8 28 21

38.1 (40) 12 56 9.52 (10) 42.3 32 38.1 (40) 60 70 15.9 (16.4) 10 30 25

38.1 (40) 12 56 9.52 (10) 42.3 50 38.1 (40) 60 70 15.9 (16.4) 10 30 43

50.8 (50) 12 72 12.7 (12) 55.8 61 50.8 (40) 65 90 19.0 (16.4) 11 30 53

50.8 (50) 12 72 12.7 (12) 55.8 86 47.625 (60) 65 130 25.4 (25.7) 14 38 58

50.8 (50) 12 72 12.7 (12) 55.8 118 47.625 (60) 65 130 25.4 (25.7) 14 38 90

31.75 (32) 14 48 7.92 (8) 35.2 24 31.75 (32) 50 50 12.7 (14.4) 8 28 21

38.1 (40) 14 56 9.52 (10) 42.3 32 38.1 (40) 60 70 15.9 (16.4) 10 30 25

38.1 (40) 14 56 9.52 (10) 42.3 50 38.1 (40) 60 70 15.9 (16.4) 10 30 43

50.8 (50) 14 72 12.7 (12) 55.8 61 50.8 (40) 65 90 19.0 (16.4) 11 30 53

50.8 (50) 14 72 12.7 (12) 55.8 86 47.625 (60) 65 130 25.4 (25.7) 14 38 58

50.8 (50) 14 72 12.7 (12) 55.8 118 47.625 (60) 65 130 25.4 (25.7) 14 38 90

38.1 (40) 16 56 9.52 (10) 42.3 32 38.1 (40) 60 70 15.9 (16.4) 10 30 25

38.1 (40) 16 56 9.52 (10) 42.3 50 38.1 (40) 60 70 15.9 (16.4) 10 30 43

50.8 (50) 16 72 12.7 (12) 55.8 61 50.8 (40) 65 90 19.0 (16.4) 11 30 53

50.8 (50) 16 72 12.7 (12) 55.8 86 47.625 (60) 65 130 25.4 (25.7) 14 38 58

50.8 (50) 16 72 12.7 (12) 55.8 118 47.625 (60) 65 130 25.4 (25.7) 14 38 90

38.1 (40) 18 56 9.52 (10) 42.3 32 38.1 (40) 60 70 15.9 (16.4) 10 30 25

38.1 (40) 18 56 9.52 (10) 42.3 50 38.1 (40) 60 70 15.9 (16.4) 10 30 43

50.8 (50) 18 72 12.7 (12) 55.8 61 50.8 (40) 65 90 19.0 (16.4) 11 30 53

50.8 (50) 18 72 12.7 (12) 55.8 86 47.625 (60) 65 130 25.4 (25.7) 14 38 58

50.8 (50) 18 72 12.7 (12) 55.8 118 47.625 (60) 65 130 25.4 (25.7) 14 38 90

38.1 (40) 20 56 9.52 (10) 42.3 32 38.1 (40) 60 70 15.9 (16.4) 10 30 25

38.1 (40) 20 56 9.52 (10) 42.3 50 38.1 (40) 60 70 15.9 (16.4) 10 30 43

50.8 (50) 20 72 12.7 (12) 55.8 61 50.8 (40) 65 90 19.0 (16.4) 11 30 53

50.8 (50) 20 72 12.7 (12) 55.8 86 47.625 (60) 65 130 25.4 (25.7) 14 38 58

50.8 (50) 20 72 12.7 (12) 55.8 118 47.625 (60) 65 130 25.4 (25.7) 14 38 90

38.1 (40) 22 56 9.52 (10) 42.3 32 38.1 (40) 60 70 15.9 (16.4) 10 30 25

38.1 (40) 22 56 9.52 (10) 42.3 50 38.1 (40) 60 70 15.9 (16.4) 10 30 43

50.8 (50) 22 72 12.7 (12) 55.8 61 50.8 (40) 65 90 19.0 (16.4) 11 30 53

50.8 (50) 22 72 12.7 (12) 55.8 86 47.625 (60) 65 130 25.4 (25.7) 14 38 58

50.8 (50) 22 72 12.7 (12) 55.8 118 47.625 (60) 65 130 25.4 (25.7) 14 38 90

W W1
100 8 11.1 6

125 8 11.1 8

160 8 11.1 10

200 8 11.1 12

250 8 11.1 16

315 8 11.1 20

100 8 13.1 6

125 8 13.1 8

160 8 13.1 10

200 8 13.1 12

250 8 13.1 16

315 8 13.1 20

125 10.5 15 8

160 10.5 15 10

200 10.5 15 12

250 10.5 15 16

315 10.5 15 20

125 10.5 17 8

160 10.5 17 10

200 10.5 17 12

250 10.5 17 16

315 10.5 17 20

125 10.5 19 8

160 10.5 19 10

200 10.5 19 12

250 10.5 19 16

315 10.5 19 20

125 10.5 21 8

160 10.5 21 10

200 10.5 21 12

250 10.5 21 16

315 10.5 21 20

 

   



E

350
E

W b 2

8 80 4 20 25.4 (27) 6.35 (7) 28.04 (29.8) 8 40 TW15S
8 80 5 20 25.4 (27) 6.35 (7) 28.04 (29.8) 8 40 TW15S
8 80 6 20 25.4 (27) 6.35 (7) 28.04 (29.8) 8 40 TW15S
10 100 4 24 31.75 (32) 7.94 (8) 35.18 (34.8) 8 47 TW15S
10 100 5 24 31.75 (32) 7.94 (8) 35.18 (34.8) 8 47 TW15S
10 100 6 25 31.75 (32) 7.94 (8) 35.18 (34.8) 8 47 TW15S
10 100 7 25 31.75 (32) 7.94 (8) 35.18 (34.8) 10 47 TW15S
10 100 8 25 31.75 (32) 7.94 (8) 35.18 (34.8) 10 47 TW15S
10 100 9 25 31.75 (32) 7.94 (8) 35.18 (34.8) 12 47 TW15S
10 100 10 25 31.75 (32) 7.94 (8) 35.18 (34.8) 12 47 TW15S
12 125 4 30 38.1 (40) 9.53 (10) 42.32 (43.5) 8 56 TW15S
12 125 5 32 38.1 (40) 9.53 (10) 42.32 (43.5) 8 56 TW15S
12 125 6 32 38.1 (40) 9.53 (10) 42.32 (43.5) 8 56 TW15S
12 125 7 32 38.1 (40) 9.53 (10) 42.32 (43.5) 10 56 TW15S
12 125 8 32 38.1 (40) 9.53 (10) 42.32 (43.5) 10 56 TW15S
12 125 9 32 38.1 (40) 9.53 (10) 42.32 (43.5) 12 56 TW15S
12 125 10 32 38.1 (40) 9.53 (10) 42.32 (43.5) 12 56 TW15S
16 160 4 45 38.1 (40) 9.53 (10) 42.32 (43.5) 8 66 TW15S
16 160 5 45 38.1 (40) 9.53 (10) 42.32 (43.5) 8 66 TW15S
16 160 6 45 38.1 (40) 9.53 (10) 42.32 (43.5) 8 66 TW15S
16 160 7 45 38.1 (40) 9.53 (10) 42.32 (43.5) 10 66 TW15S
16 160 8 45 38.1 (40) 9.53 (10) 42.32 (43.5) 10 66 TW15S
16 160 9 45 38.1 (40) 9.53 (10) 42.32 (43.5) 12 66 TW15S
16 160 10 45 38.1 (40) 9.53 (10) 42.32 (43.5) 12 66 TW15S
16 160 11 45 38.1 (40) 9.53 (10) 42.32 (43.5) 14 66 TW15S
16 160 12 45 38.1 (40) 9.53 (10) 42.32 (43.5) 14 66 TW15S
16 160 13 45 38.1 (40) 9.53 (10) 42.32 (43.5) 16 66 TW15S
16 160 14 45 38.1 (40) 9.53 (10) 42.32 (43.5) 16 66 TW15S
18 200 6 60 50.8 (50) 12.7 (12) 55.83 (53.5) 8 70 TW15S
18 200 7 60 50.8 (50) 12.7 (12) 55.83 (53.5) 10 70 TW15S
18 200 8 60 50.8 (50) 12.7 (12) 55.83 (53.5) 10 70 TW15S
18 200 9 60 50.8 (50) 12.7 (12) 55.83 (53.5) 12 70 TW15S
18 200 10 60 50.8 (50) 12.7 (12) 55.83 (53.5) 12 70 TW15S
18 200 11 60 50.8 (50) 12.7 (12) 55.83 (53.5) 14 70 TW15S
18 200 12 60 50.8 (50) 12.7 (12) 55.83 (53.5) 14 70 TW15S
18 200 13 60 50.8 (50) 12.7 (12) 55.83 (53.5) 16 70 TW15S
18 200 14 60 50.8 (50) 12.7 (12) 55.83 (53.5) 16 70 TW15S

T-
ма

кс

P
190~310
160~270
60~100

0.10~0.25
0.10~0.30
0.10~0.25

PC3500

90~150
80~150

0.10~0.25
0.10~0.30

PC9530

140~230
50~90

0.10~0.35
0.10~0.40

PC6510

 

          

06PP 160



E

351
E

P
190~310
160~270
60~100

0.10~0.25
0.10~0.30
0.10~0.25

PC3500

90~150
80~150

0.10~0.25
0.10~0.30

PC9530

140~230
0.10~0.35
0.10~0.40

PC6510

W 2 b

8 80 4 18 40 25.4 (27) 9.5 (12.4) 6 (7) 50 25 (22) TW15S
8 80 5 18 40 25.4 (27) 9.5 (12.4) 6 (7) 50 25 (22) TW15S
8 80 6 18 40 25.4 (27) 9.5 (12.4) 6 (7) 50 25 (22) TW15S
10 100 4 21 54 31.75 (32) 12.7 (14.4) 8 (8) 50 32 (28) TW15S
10 100 5 21 54 31.75 (32) 12.7 (14.4) 8 (8) 50 32 (28) TW15S
10 100 6 21 54 31.75 (32) 12.7 (14.4) 8 (8) 50 32 (28) TW15S
10 100 7 21 54 31.75 (32) 12.7 (14.4) 8 (8) 50 32 (28) TW15S
10 100 8 21 54 31.75 (32) 12.7 (14.4) 8 (8) 50 32 (28) TW15S
10 100 9 21 54 31.75 (32) 12.7 (14.4) 8 (8) 50 32 (28) TW15S
10 100 10 21 54 31.75 (32) 12.7 (14.4) 8 (8) 50 32 (28) TW15S
12 125 4 25 70 38.1 (40) 15.9 (16.4) 10 (9) 60 (50) 38 (30) TW15S
12 125 5 25 70 38.1 (40) 15.9 (16.4) 10 (9) 60 (50) 38 (30) TW15S
12 125 6 25 70 38.1 (40) 15.9 (16.4) 10 (9) 60 (50) 38 (30) TW15S
12 125 7 25 70 38.1 (40) 15.9 (16.4) 10 (9) 60 (50) 38 (30) TW15S
12 125 8 25 70 38.1 (40) 15.9 (16.4) 10 (9) 60 (50) 38 (30) TW15S
12 125 9 25 70 38. (40) 15.9 (16.4) 10 (9) 60 (50) 38 (30) TW15S
12 125 10 25 70 38.1 (40) 15.9 (16.4) 10 (9) 60 (50) 38 (30) TW15S
16 160 4 43 70 38.1 (40) 15.9 (16.4) 10 (9) 60 (50) 38 (30) TW15S
16 160 5 43 70 38.1 (40) 15.9 (16.4) 10 (9) 60 (50) 38 (30) TW15S
16 160 6 43 70 38.1 (40) 15.9 (16.4) 10 (9) 60 (50) 38 (30) TW15S
16 160 7 43 70 38.1 (40) 15.9 (16.4) 10 (9) 60 (50) 38 (30) TW15S
16 160 8 43 70 38.1 (40) 15.9 (16.4) 10 (9) 60 (50) 38 (30) TW15S
16 160 9 43 70 38.1 (40) 15.9 (16.4) 10 (9) 60 (50) 38 (30) TW15S
16 160 10 43 70 38.1 (40) 15.9 (16.4) 10 (9) 60 (50) 38 (30) TW15S
16 160 11 43 70 38.1 (40) 15.9 (16.4) 10 (9) 60 (50) 38 (30) TW15S
16 160 12 43 70 38.1 (40) 15.9 (16.4) 10 (9) 60 (50) 38 (30) TW15S
16 160 13 43 70 38.1 (40) 15.9 (16.4) 10 (9) 60 (50) 38 (30) TW15S
16 160 14 43 70 38.1 (40) 15.9 (16.4) 10 (9) 60 (50) 38 (30) TW15S
18 200 6 53 90 50.8 (40) 19 (16.4) 11 (9) 65 38 (30) TW15S
18 200 7 53 90 50.8 (40) 19 (16.4) 11 (9) 65 38 (30) TW15S
18 200 8 53 90 50.8 (40) 19 (16.4) 11 (9) 65 38 (30) TW15S
18 200 9 53 90 50.8 (40) 19 (16.4) 11 (9) 65 38 (30) TW15S
18 200 10 53 90 50.8 (40) 19 (16.4) 11 (9) 65 38 (30) TW15S
18 200 11 53 90 50.8 (40) 19 (16.4) 11 (9) 65 38 (30) TW15S
18 200 12 53 90 50.8 (40) 19 (16.4) 11 (9) 65 38 (30) TW15S
18 200 13 53 90 50.8 (40) 19 (16.4) 11 (9) 65 38 (30) TW15S
18 200 14 53 90 50.8 (40) 19 (16.4) 11 (9) 65 38 (30) TW15S

T-м
ак
с

          



W 1

4 50 2.2 11 8 1.8 2

200

(   )

SW17P

5 63 2.2 15.5 10 1.8 3

7 80 2.2 20 (17) 22 1.8 1

9 100 2.2 30 (27) 22 1.8 1

11 125 2.2 35 32 1.8 1

14 160 2.2  52.5 32 1.8 3

5 63 3 15.5 10 2.55 1

300

(   )

7 80 3 20 (17) 22 2.55 1

9 100 3 30 (27) 22 2.55 1

11 125 3 35 32 2.55 1

14 160 3 52.5 32 2.55 1

18 200 3 60 40 2.55 1

400

(   )

6 80 4 20 (17) 22 3.4 1

8 100 4 30 (27) 22 3.4 1

10 125 4 35 32 3.4 1

13 160 4 52.5 32 3.4 1

17 200 4 60 40 3.4 1

E

352
E

T-
ма

кс

T-
ма

кс

T-
ма

кс

P 160~270 0.13~0.25 PC3500
90~150 0.10~0.22 PC5300
110~180 0.10~0.25 PC6510

1 1 2

110 85 25 28 18 8

110 85 25 32 22 10

120 90 32 40 32 22

1 2 1

46 32 22 5 10 24.1 6

55 45 32 6 10 34.8 8

80 63 40 11 12 43.5 10

110 80 50 14 14 53.6 12

          



E

353
E

• 

 

Wind Mill
●     

T04100P(B)FSW
W

S N H T 12 045 08 R/L WX



E

354
E

PC5300 1 W

11023□□ ● 11.0 4 2.30 4.0

1103□□ ● 11.0 4 3.00 5.0

1203□□ 12.7 5 3.25 5.5

12035□□ ● 12.7 5 3.54 6.0

1204□□ 12.7 5 4.00 7.0

12045□□ ● 12.7 5 4.54 8.0

1205□ ● 12.7 5 5.00 9.0

12054□ ● 12.7 5 5.47 10.0

1206□□ 12.7 5 6.00 11.0

12065□□ 12.7 5 6.50 12.0

1207□□ 12.7 5 7.00 13.0

12075□□ 12.7 5 7.50 14.0

■

33

P 150~250 0.10~0.25 PC5300

120~200 0.10~0.30 PC5300

100~150 0.10~0.30 PC5300

18%

■

152
180



W 2 b

8 80 4 17 40 22 10.4 6.3 50 21 TW09S
8 80 5 17 40 22 10.4 6.3 50 21 TW09S
8 80 6 17 40 22 10.4 6.3 50 21 TW15S
10 100 4 21 50 (48) 25.4 (27) 9.5 (12.4) 6 (7) 50 25 TW09S
10 100 5 21 50 (48) 25.4 (27) 9.5 (12.4) 6 (7) 50 25 TW09S
10 100 6 21 50 (48) 25.4 (27) 9.5 (12.4) 6 (7) 50 25 TW15S
10 100 7 21 50 (48) 25.4 (27) 9.5 (12.4) 6 (7) 50 25 TW15S
10 100 8 21 50 (48) 25.4 (27) 9.5 (12.4) 6 (7) 50 25 TW15S
10 100 9 21 50 (48) 25.4 (27) 9.5 (12.4) 6 (7) 50 25 TW15S
10 100 10 21 50 (48) 25.4 (27) 9.5 (12.4) 6 (7) 50 25 TW15S
12 125 4 30 60 (58) 31.75 (32) 12.7 (14.4) 8 50 32 (30) TW09S
12 125 5 30 60 (58) 31.75 (32) 12.7 (14.4) 8 50 32 (30) TW09S
12 125 6 30 60 (58) 31.75 (32) 12.7 (14.4) 8 50 32 (30) TW15S
12 125 7 30 60 (58) 31.75 (32) 12.7 (14.4) 8 50 32 (30) TW15S
12 125 8 30 60 (58) 31.75 (32) 12.7 (14.4) 8 50 32 (30) TW15S
12 125 9 30 60 (58) 31.75 (32) 12.7 (14.4) 8 50 32 (30) TW15S
12 125 10 30 60 (58) 31.75 (32) 12.7 (14.4) 8 50 32 (30) TW15S
16 160 4 43 70 38.1 (40) 15.9 (16.4) 10 (9) 60 38 (32) TW09S
16 160 5 43 70 38.1 (40) 15.9 (16.4) 10 (9) 60 38 (32) TW09S
16 160 6 43 70 38.1 (40) 15.9 (16.4) 10 (9) 60 38 (32) TW15S
16 160 7 43 70 38.1 (40) 15.9 (16.4) 10 (9) 60 38 (32) TW15S
16 160 8 43 70 38.1 (40) 15.9 (16.4) 10 (9) 60 38 (32) TW15S
16 160 9 43 70 38.1 (40) 15.9 (16.4) 10 (9) 60 38 (32) TW15S
16 160 10 43 70 38.1 (40) 15.9 (16.4) 10 (9) 60 38 (32) TW15S
16 160 11 43 70 38.1 (40) 15.9 (16.4) 10 (9) 60 38 (32) TW15S
16 160 12 43 70 38.1 (40) 15.9 (16.4) 10 (9) 60 38 (32) TW15S
16 160 13 43 70 38.1 (40) 15.9 (16.4) 10 (9) 60 38 (32) TW15S
16 160 14 43 70 38.1 (40) 15.9 (16.4) 10 (9) 60 38 (32) TW15S
18 200 6 53 90 50.8 (40) 19.1 (16.4) 11 (9) 65 38 (32) TW15S
18 200 7 53 90 50.8 (40) 19.1 (16.4) 11 (9) 65 38 (32) TW15S
18 200 8 53 90 50.8 (40) 19.1 (16.4) 11 (9) 65 38 (32) TW15S
18 200 9 53 90 50.8 (40) 19.1 (16.4) 11 (9) 65 38 (32) TW15S
18 200 10 53 90 50.8 (40) 19.1 (16.4) 11 (9) 65 38 (32) TW15S
18 200 11 53 90 50.8 (40) 19.1 (16.4) 11 (9) 65 38 (32) TW15S
18 200 12 53 90 50.8 (40) 19.1 (16.4) 11 (9) 65 38 (32) TW15S
18 200 13 53 90 50.8 (40) 19.1 (16.4) 11 (9) 65 38 (32) TW15S
18 200 14 53 90 50.8 (40) 19.1 (16.4) 11 (9) 65 38 (32) TW15S
20 250 6 73 (78) 100 (90) 50.8 (40) 19.1 (16.4) 11 (9) 65 38 (32) TW15S
20 250 7 73 (78) 100 (90) 50.8 (40) 19.1 (16.4) 11 (9) 65 38 (32) TW15S
20 250 8 73 (78) 100 (90) 50.8 (40) 19.1 (16.4) 11 (9) 65 38 (32) TW15S
20 250 9 73 (78) 100 (90) 50.8 (40) 19.1 (16.4) 11 (9) 65 38 (32) TW15S
20 250 10 73 (78) 100 (90) 50.8 (40) 19.1 (16.4) 11 (9) 65 38 (32) TW15S
20 250 11 73 (78) 100 (90) 50.8 (40) 19.1 (16.4) 11 (9) 65 38 (32) TW15S
20 250 12 73 (78) 100 (90) 50.8 (40) 19.1 (16.4) 11 (9) 65 38 (32) TW15S
20 250 13 73 (78) 100 (90) 50.8 (40) 19.1 (16.4) 11 (9) 65 38 (32) TW15S
20 250 14 73 (78) 100 (90) 50.8 (40) 19.1 (16.4) 11 (9) 65 38 (32) TW15S

E

355
E

        



W 2 b

8 80 4 20 40 25.4 (27) 6.35 (7) 28 (29.8) 8 TW09S
8 80 5 20 40 25.4 (27) 6.35 (7) 28 (29.8) 8 TW09S
8 80 6 20 40 25.4 (27) 6.35 (7) 28 (29.8) 8 TW15S
10 100 4 24 47 31.75 (32) 7.92 (8) 35.2 (34.8) 8 TW09S
10 100 5 24 47 31.75 (32) 7.92 (8) 35.2 (34.8) 8 TW09S
10 100 6 24 47 31.75 (32) 7.92 (8) 35.2 (34.8) 8 TW15S
10 100 7 24 47 31.75 (32) 7.92 (8) 35.2 (34.8) 10 TW15S
10 100 8 24 47 31.75 (32) 7.92 (8) 35.2 (34.8) 10 TW15S
10 100 9 24 47 31.75 (32) 7.92 (8) 35.2 (34.8) 12 TW15S
10 100 10 24 47 31.75 (32) 7.92 (8) 35.2 (34.8) 12 TW15S
12 125 4 32 56 38.1 (40) 9.52 (10) 42.3 (43.5) 8 TW09S
12 125 5 32 56 38.1 (40) 9.52 (10) 42.3 (43.5) 8 TW09S
12 125 6 32 56 38.1 (40) 9.52 (10) 42.3 (43.5) 8 TW15S
12 125 7 32 56 38.1 (40) 9.52 (10) 42.3 (43.5) 10 TW15S
12 125 8 32 56 38.1 (40) 9.52 (10) 42.3 (43.5) 10 TW15S
12 125 9 32 56 38.1 (40) 9.52 (10) 42.3 (43.5) 12 TW15S
12 125 10 32 56 38.1 (40) 9.52 (10) 42.3 (43.5) 12 TW15S
16 160 4 45 66 38.1 (40) 9.52 (10) 42.3 (43.5) 8 TW09S
16 160 5 45 66 38.1 (40) 9.52 (10) 42.3 (43.5) 8 TW09S
16 160 6 45 66 38.1 (40) 9.52 (10) 42.3 (43.5) 8 TW15S
16 160 7 45 66 38.1 (40) 9.52 (10) 42.3 (43.5) 10 TW15S
16 160 8 45 66 38.1 (40) 9.52 (10) 42.3 (43.5) 10 TW15S
16 160 9 45 66 38.1 (40) 9.52 (10) 42.3 (43.5) 12 TW15S
16 160 10 45 66 38.1 (40) 9.52 (10) 42.3 (43.5) 12 TW15S
16 160 11 45 66 38.1 (40) 9.52 (10) 42.3 (43.5) 14 TW15S
16 160 12 45 66 38.1 (40) 9.52 (10) 42.3 (43.5) 14 TW15S
16 160 13 45 66 38.1 (40) 9.52 (10) 42.3 (43.5) 16 TW15S
16 160 14 45 66 38.1 (40) 9.52 (10) 42.3 (43.5) 16 TW15S
18 200 6 60 70 50.8 (50) 12.7 (12) 55.8 (53.5) 8 TW15S
18 200 7 60 70 50.8 (50) 12.7 (12) 55.8 (53.5) 10 TW15S
18 200 8 60 70 50.8 (50) 12.7 (12) 55.8 (53.5) 10 TW15S
18 200 9 60 70 50.8 (50) 12.7 (12) 55.8 (53.5) 12 TW15S
18 200 10 60 70 50.8 (50) 12.7 (12) 55.8 (53.5) 12 TW15S
18 200 11 60 70 50.8 (50) 12.7 (12) 55.8 (53.5) 14 TW15S
18 200 12 60 70 50.8 (50) 12.7 (12) 55.8 (53.5) 14 TW15S
18 200 13 60 70 50.8 (50) 12.7 (12) 55.8 (53.5) 16 TW15S
18 200 14 60 70 50.8 (50) 12.7 (12) 55.8 (53.5) 16 TW15S
20 250 6 88 70 50.8 (50) 12.7 (12) 55.8 (53.5) 8 TW15S
20 250 7 88 70 50.8 (50) 12.7 (12) 55.8 (53.5) 10 TW15S
20 250 8 88 70 50.8 (50) 12.7 (12) 55.8 (53.5) 10 TW15S
20 250 9 88 70 50.8 (50) 12.7 (12) 55.8 (53.5) 12 TW15S
20 250 10 88 70 50.8 (50) 12.7 (12) 55.8 (53.5) 12 TW15S
20 250 11 88 70 50.8 (50) 12.7 (12) 55.8 (53.5) 14 TW15S
20 250 12 88 70 50.8 (50) 12.7 (12) 55.8 (53.5) 14 TW15S
20 250 13 88 70 50.8 (50) 12.7 (12) 55.8 (53.5) 16 TW15S
20 250 14 88 70 50.8 (50) 12.7 (12) 55.8 (53.5) 16 TW15S

E

356
E

         



E
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E

N-bинт

6.  

1 2 3 4 5 1 2

200 180 47.625 26 18 80 120 101.6 4

250 230 47.625 26 18 120 170 101.6 4

315 295 47.625 26 18 32 22 180 230 101.6 177.8 6

355 335 63.50 26 18 32 22 220 270 101.6 177.8 6

400 370 63.50 26 18 32 22 250 300 101.6 177.8 8

450 420 63.50 26 18 32 22 300 350 101.6 177.8 8
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High feed Cutter
●     
●    
●      



E

358
E

25Z

18Z

20Z

12Z

12Z

12Z

100~230 0.05~0.20 PC6510

80~150 0.05~0.20

 400 0.10~0.30 PC6510

 400 0.05~0.20



E
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E

1

4

8

2

6

7 5

3

Cube Mill
●      
●       

●       

●        

 ●         

CBM E 250 R 28Z(2)3
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E

TW15S

 

Couple Mill
●   

●   

●    

CBM E 355 R 28Z3 CP

S Q N 355 R 28Z3 CP

 N: 0°
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E

PC6510 150~300 0.08~0.18 100~200 0.08~0.18

90~120 0.05~0.18 60~130 0.05~0.18

BT

BT      

BT      

BT      

BT   

BT   

BT   

BT      

BT      

BT      

BT   

BT   

8.0

7.0

6.0

5.0

4.0

3.0

2.0

1.0

0.1 0.2 0.3

Cube Mill 4000

Storm Mill

Cube Mill 3000

•*



E

362
E

PC3500 150~250 0.08~0.28 100~180 0.08~0.28

PC6510 150~300 0.10~0.28 100~200 0.10~0.28

PC5400 150~250 0.08~0.22 100~180 0.08~0.22

100~200 0.08~0.22 70~140 0.08~0.22

90~120 0.08~0.28 60~130 0.08~0.28

Storm Mill
●   
●   
●   

●   
●   

S Q 250 R 28Z(2)N 3



E
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E

SNEU120420-MF SNEU1204-TBW
SNEU1204ANN-MF
SNEU1204-WMF

■ ■

Shave Mill
●   
●   

●   
●   

SVM M 250 R Z64
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E

2

1

3

7

6

45

8

P 160~270 0.05~0.2 ~ 0.5 PC3500

140~230
600~1000

0.05~0.3
0.05~0.2

~ 0.5
~ 0.5

PC6510

0.180

0.160

0.140

0.120

0.100

0.080

0.060

0.040

0.020

0.000
 20 50 80 120 150

■

■

■  

■  

■

■  



E
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E

P
160~270 0.05~0.20 ~0.50

PC3500
160~270 2~5 ~0.03

140~230 0.05~0.20 ~0.50
PC6510

140~230 2~5 ~0.03

Shave Mill-Ultra
●   
●   
●   
●   
●   

SVU M 250 R BZ66

L  N  C  S  1  9  0  7 R3.0 WC



E
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E

1 2 b

10 125 38.1 15.9 10 27 63 3.4 1

14 160 50.8 19.0 11 27 63 5.5 1

18 200 80 24 14 40 120 5.5 2

24 250 120 30 18 40 170 7.7 2

30 315 180 30 18 40 230 10.5 2

34 355 220 30 18 40 270 12.9 2

38 400 250 30 18 40 300 16.1 2

44 450 300 30 18 40 350 19.1 2

10 125 38.1 15.9 10 27 63 3.4 1

14 160 50.8 19.0 11 27 63 5.3 1

18 200 80 24 14 40 120 5.4 2

24 250 120 30 18 40 170 7.6 2

30 315 180 30 18 40 230 10.4 2

34 355 220 30 18 40 270 12.8 2

38 400 250 30 18 40 300 15.9 2

44 450 300 30 18 40 350 18.9 2

90

 

140~230 0.05~0.30 PC6510
135~220 0.10~0.30

50~90 0.10~0.30

PC
25

05

PC
25

10

PC
35

00

PC
36

00

PC
95

30

PC
65

10

PC
53

00

PC
54

00

435

 

Ø125~Ø450
HW40

Ø125~Ø450

 

          



E
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E

1 2 b

10 125 38.1 15.9 10 27 63 3.4 1

14 160 50.8 19.0 11 27 63 5.3 1

18 200 80 24 14 40 120 5.5 2

24 250 120 24 14 40 170 7.7 2

30 315 180 30 18 40 230 10.5 2

34 355 220 30 18 40 270 13 2

38 400 250 30 18 40 300 16 2

44 450 300 30 18 40 350 19 2

90

  

   140~230 0.05~0.30 PC6510
135~220 0.10~0.30

50~90 0.10~0.30

 

PC
25

05

PC
25

10

PC
35

00

PC
36

00

PC
95

30

PC
65

10

PC
53

00

PC
54

00

 

 

          

Ø125~Ø450 HW40
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E

1 2 b

8 80 79 57 25.4 12.4 6 25 50 1.0 1.2 1

12 100 99 67 31.75 14.4 8 32 63 1.0 2.3 1

16 125 124 87 38.1 16.4 10 38 63 1.0 3.5 2

20 160 159 107 50.8 16.4 11 38 63 1.0 5 2

24 200 199 130 47.625 25.7 14 38 63 1.0 7.2 3

30 250 249 180 47.625 25.7 14 38 63 1.0 12 3

36 315 314 240 47.625 25.7 14 38 63 1.0 19.5 4

8 80 79 57 27 12.4 7 22 50 1.0 1.2 1

12 100 99 67 32 14.4 8 28 63 1.0 2.3 1

16 125 124 87 40 16.4 9 30 63 1.0 3.5 2

20 160 159 107 40 16.4 9 30 63 1.0 5 3

24 200 199 130 60 25.7 14 38 63 1.0 7.2 3

30 250 249 180 60 25.7 14 38 63 1.0 12 3

36 315 314 240 60 25.7 14 38 63 1.0 19.5 4

PC
25

05

PC
25

10

PC
35

00

PC
36

00

PC
95

30

PC
65

10

PC
53

00

PC
54

00

●

 

 

Ø80~Ø315

   



E
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E

1 2 b

4 80 79 57 27 12.4 7 22 50 0.5 1.2 1

4 100 100 67 32 14.4 8 28 63 0.5 2.3 1

4 125 125 87 40 16.4 9 30 63 0.5 3.5 2

4 160 160 107 40 16.4 9 30 63 0.5 5 3

6 200 200 130 60 25.7 14 38 63 0.5 7.2 3

6 250 250 180 60 25.7 14 38 63 0.5 12 3

8 315 315 240 60 25.7 14 38 63 0.5 19.5 4

PC
25

05

PC
25

10

PC
35

00

PC
36

00

PC
95

30

PC
65

10

PC
53

00

PC
54

00

 

 

Ø80~Ø315

   



E
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E

1 2 b

4 80 79 57 27 12.4 7 22 50 0.5 1.2 1

4 100 99 67 32 14.4 8 28 63 0.5 2.3 1

4 125 124 87 40 16.4 9 30 63 0.5 3.5 2

4 160 160 107 40 16.4 9 30 63 0.5 5 3

6 200 200 130 60 25.7 14 38 63 0.5 7.2 3

6 250 250 180 60 25.7 14 38 63 0.5 12 3

8 315 315 240 60 25.7 14 38 63 0.5 19.5 4

PC
25

05

PC
25

10

PC
35

00

PC
36

00

PC
95

30

PC
65

10

PC
53

00

PC
54

00

 

 

Ø80~Ø315 WSH4

   



E
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E

b 1 1 2

40 16 8.4 5.6 18 40 34 9 14 1

50 22 10.4 6.3 20 40 42 11 18 1

63 22 10.4 6.3 20 40 49 11 18 1

80 25.4 9.5 6 25 50 57 14 20 1

100 31.75 12.7 8 32 50 67 45 2

125 38.1 15.9 10 38 63 87 56 2

160 50.8 19 11 38 63 107 2

200 47.625 25.4 14 38 63 130 3

250 47.625 25.4 14 38 63 180 3

315 47.625 25.4 14 38 63 240 4

13 6 8 25

16 8 10 25

16 8 10 35

18 10 12 30

24 14 16 30

24 14 16 45

30 17 20 40

h

20 20 7 6

28 24 9 8

33 28 10 10 2 23

40 32 10 14 5 23

50 40 14 17 5 27

64 46 14 19 9 37



E
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E

b 1 1 2

40 16 8.4 5.6 18 40 34 9 14 1

50 22 10.4 6.3 20 40 42 11 18 1

63 22 10.4 6.3 20 40 49 11 18 1

80 27 12.4 7 22 50 57 14 20 1

100 32 14.4 8 28 50 67 45 2

125 40 16.4 9 32 63 87 56 2

160 40 16.4 9 32 63 107 2

200 60 25.7 14 38 63 130 3

250 60 25.7 14 38 63 180 3

315 60 25.7 14 38 63 240 4

13 6 8 25

16 8 10 25

16 8 10 35

18 10 12 30

18 10 12 45

24 14 16 30

24 14 16 45

30 17 20 40

h

33 28 10 10  2 23

40 32 10 14  5 23

50 40 14 17  5 27



E
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E

b 1 1 2

40 16 8.4 5.6 19 40 34 9 14

50 22 10.4 6.3 21 40 42 11 18

63 22 10.4 6.3 21 40 49 11 18

80 25.4 9.5 6 24 50 57 14 20

100 31.75 12.7 8 32 63 67 18 26

125 38.1 15.9 10 35 63 87 22 32

b 1 1 2

40 16 8.4 5.6 19 40 34 9 14

50 22 10.4 6.3 21 40 42 11 18

63 22 10.4 6.3 21 40 49 11 18

80 27 12.4 7.0 23 50 57 14 20

100 32 14.4 8.0 25 50 67 18 26

125 40 16.4 9.0 29 63 87 22 32

13 6 8 25

16 8 10 25

16 8 10 35

18 10 12 30

18 10 12 45

24 14 16 30

24 14 16 45

30 17 20 40
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■ 400

■

■   

■  

■ 280

■

■  

■ 560

■

■  

■  400

■  

■   

■  

■  280

■  

■  

■  

■  300

■  

■  

 

 

■  

■  

■ ■
  

■
)

 

■

 

■



E

375
E



E

376
E

1

30
96 450 90 100 180 25 14 140

108 500 90 100 180 25 14 140

120 560 90 120 220 40 32 160

40
112 450 105 100 180 25 14 140

126 500 105 100 180 25 14 140

140 560 105 120 220 40 32 160

50 160 560 119 120 220 40 32 160

PC
95

30

PC
35

00

PC
53

00

1 c

◦ 19.05 14.29 6.35 5.4 0.6

◦ 19.05 14.29 6.35 5.4 0.6

◦ 19.05 14.29 6.35 5.4

 



E
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E

1

20 48 280 80 135 25 18 95

22 48 280 80 135 25 18 95

24 48 320 80 145 25 18 105

26 60 320 80 145 25 18 105

28 96 400 100 180 25 24 130

30 96 400 100 180 25 24 130

32 96 400 100 180 25 24 130

34 112 400 100 180 25 24 130

36 112 450 100 180 25 24 130

38 112 450 100 180 25 24 130

40 128 450 100 180 25 24 160

42 128 450 100 180 25 24 160

44 128 560 120 220 32 32 160

46 144 560 120 220 32 32 160

48 144 560 120 220 32 32 160

50 144 560 120 220 32 32 160

PC
95

30

PC
35

00

PC
53

00

1 c

◦ 19.05 14.29 6.35 5.4 0.6

◦ 19.05 14.29 6.35 5.4 0.6

19.05 14.29 6.35 5.4

◦ 14.3 12.7 6.35 5.8 0.8

10 10 5.4

 



E
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E

1

6 18 250 60 100 25 18 70
8 18 250 60 100 25 18 80
10 24 250 60 100 25 18 80
12 24 250 60 100 25 18 90
14 24 280 80 135 25 24 95
16 32 280 80 135 25 24 100
18 32 320 80 145 25 24 105
20 64 400 100 180 25 24 110
22 64 400 100 180 25 24 110
24 64 400 100 180 25 24 120

PC
95

30

PC
35

00

PC
53

00

1 c

◦ 19.05 11.6 3.8 4.4 2.25
◦ 19.05 11.6 4 4.4 3
◦ 19.05 11.6 4.76 4.4 3.75
◦ 19.05 14.3 6.35 5.5 4.5
◦ 25.4 14.3 6.35 5.5 5.25
◦ 31.8 14.3 7.14 5.5 6
◦ 31.8 14.3 7.14 5.5 6.75

◦ 31.8 14.3 9.52 5.5 7.5
◦ 31.8 14.3 9.52 5.5 8.25
◦ 31.8 14.3 9.52 5.5 9

◦ 12 12.7 6.35 4.5
◦ 15.15 15 7.6 5.8

 



E
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E

1

12 24 250 60 100 25 14 70

14 36 250 60 100 25 14 80

16 36 250 60 100 25 14 80

18 36 250 60 100 25 14 90

20 48 280 80 135 25 18 95

22 48 280 80 135 25 18 100

24 48 320 80 145 25 18 105

26 72 400 100 180 25 24 110

28 72 400 100 180 25 24 110

30 72 400 100 180 25 24 120

32 84 400 100 180 25 24 130

34 84 400 100 180 25 24 130

PC
95

30

PC
35

00

PC
53

00

1 c

◦ 15.875 11 4.76 4.6 4.6

◦ 19.05 14.29 6.35 5.4 5.4

◦ 19.05 14.29 7 5.4 5.4

◦ 19.05 14.29 7.94 5.4 5.4

◦ 25.4 14.29 9.52 5.4 5.4

◦ 19.05 14.29 6.35 5.4 0.6

◦ 19.05 14.29 6.35 5.4 0.6

◦ 19.05 14.29 6.35 5.4
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1

12 24 250 60 100 25 14 70

14 36 250 60 100 25 14 80

16 36 250 60 100 25 14 80

18 36 250 60 100 25 14 90

20 48 280 80 135 25 18 95

22 48 280 80 135 25 18 100

24 48 320 80 145 25 18 105

26 72 400 100 180 25 24 110

28 72 400 100 180 25 24 110

30 72 400 100 180 25 24 120

32 84 400 100 180 25 24 130

34 84 400 100 180 25 24 130

PC
95

30

PC
35

00

PC
53

00

1 c

◦ 15.875 11 4.76 4.6 2

◦ 19.05 14.29 6.35 5.4 3

◦ 19.05 14.29 7 5.4 5

◦ 19.05 14.29 7.94 5.4 7

◦ 25.4 14.29 9.52 5.4 10

◦ 19.05 14.29 5.56 5.4 2.5

 



E
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1

6 20 400 80 155 25 90

8 20 400 80 155 25 90

10 20 400 80 155 25 90

12 20 400 80 155 25 90

14 20 400 80 155 25 90

16 20 400 80 155 25 90

18 20 400 80 155 25 90

20 20 400 80 155 25 90

22 20 400 80 155 25 90

24 20 400 80 155 25 90

PC
95

30

PC
35

00

PC
53

00

1

◦ 19 14.3 5 5.5 2.25

◦ 27 14.3 5.4 5.5 3

◦ 29 14.3 6.35 5.5 3.75

◦ 33 14.3 6.35 5.5 4.5

◦ 39 14.3 6.35 5.5 5.25

◦ 43 14.3 7.94 5.5 6

◦ 50 14.3 7.94 5.5 6.75

◦ 54 14.3 9.53 5.5 7.5

◦ 57 14.3 9.53 5.5 8.25

◦ 64 14.3 9.53 5.5 9

◦ 15.875 15.875 7.94
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E

PC
95

30

PC
35

00

PC
53

00

1

◦ 19 14.3 5 5.5 2.25

◦ 27 14.3 5.4 5.5 3

◦ 29 14.3 6.35 5.5 3.75

◦ 33 14.3 6.35 5.5 4.5

◦ 39 14.3 6.35 5.5 5.25

◦ 43 14.3 7.94 5.5 6

◦ 50 14.3 7.94 5.5 6.75

◦ 54 14.3 9.53 5.5 7.5

◦ 57 14.3 9.53 5.5 8.25

◦ 64 14.3 9.53 5.5 9

◦ 15.875 15.875 7.94

1

6 20 400 80 155 25 90

8 20 400 80 155 25 90

10 20 400 80 155 25 90

12 20 400 80 155 25 90

14 20 400 80 155 25 90

16 20 400 80 155 25 90

18 20 400 80 155 25 90

20 20 400 80 155 25 90

22 20 400 80 155 25 90

24 20 400 80 155 25 90

 



E
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E

PC
95

30

PC
35

00

PC
53

00

1

◦ 19 14.3 5 5.5 2.25

◦ 27 14.3 5.4 5.5 3

◦ 29 14.3 6.35 5.5 3.75

◦ 33 14.3 6.35 5.5 4.5

◦ 39 14.3 6.35 5.5 5.25

◦ 43 14.3 7.94 5.5 6

◦ 50 14.3 7.94 5.5 6.75

◦ 54 14.3 9.53 5.5 7.5

◦ 57 14.3 9.53 5.5 8.25

◦ 64 14.3 9.53 5.5 9

◦ 15.875 15.875 7.94

19.05 11.6 3.8 4.4 2.25

19.05 11.6 4 4.4 3

19.05 11.6 4.76 4.4 3.75

19.05 14.3 6.35 5.5 4.5

25.4 14.3 6.35 5.5 5.25

31.8 14.3 7.14 5.5 6

31.8 14.3 7.14 5.5 6.75

31.8 14.3 9.52 5.5 7.5

31.8 14.3 9.52 5.5 8.25

31.8 14.3 9.52 5.5 9

 

1

6 24 400 80 155 25 90

8 24 400 80 155 25 90

10 24 400 80 155 25 90

12 24 400 80 155 25 90

14 24 400 80 155 25 90

16 24 400 80 155 25 90

18 24 400 80 155 25 90

20 24 400 80 155 25 90

22 24 400 80 155 25 90

24 24 400 80 155 25 90
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E

385
E

6
180 125 40 6 (113) 15 90 2.084 

210 125 50 6 (113) 17 102 1.763 

240 160 60 6 (113) 19 114 1.528 

7
180 125 40 6 (132) 15 90 2.469 

210 125 50 6 (132) 17 102 2.084 

240 160 60 6 (132) 19 114 1.803 

8
210 125 50 6 (151) 17 102 2.413 

240 160 60 6 (151) 19 114 2.084 

270 180 80 6 (151) 21 126 1.834 

9
210 125 50 6 (169) 17 102 2.751 

240 160 60 6 (169) 19 114 2.372 

270 180 80 6 (169) 21 126 2.084 

10
210 125 50 6 (189) 17 102 3.099 

240 160 60 6 (189) 19 114 2.666 

270 180 80 6 (189) 21 126 2.339 

12
240 140 60 6 (226) 18 108 3.276 

270 180 80 6 (226) 22 132 2.866 

350 215 80 6 (226) 26 156 2.149 

14
270 180 80 6 (264) 22 132 3.415 

350 215 80 6 (264) 26 156 2.547 

16
270 160 80 6 (302) 22 132 3.989 

350 215 80 6 (302) 26 156 2.959 

18
270 145 80 5 (283) 22 110 4.589 

350 215 80 5 (283) 26 130 3.383 

20
350 215 80 5 (314) 26 130 3.823 

450 265 100 5 (314) 34 170 2.866
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E

PC
53

00

PC
36

00

1

● 4.2 5 2.48 0.4 2.25 
● 5.2 6 2.48 0.4 2.61 
● 6.34 7.94 3.97 0.8 2.85 
● 7.9 9.525 4.3 0.8 4.05 
● 9.9 11.5 5 0.8 4.45 
● 11.1 12.7 5 0.8 4.45 
● 11.9 14.3 5.4 1.2 5.75

● 8.6 5.56 2.38 0.4 2.50 
● 7.6 5.56 2.38 0.8 2.50 
● 10.5 6.35 2.38 0.2 2.80 
● 10.0 6.35 2.38 0.4 2.80 
● 9.0 6.35 2.38 0.8 2.80 
● 15.5 9.525 3.97 0.4 4.40 
● 14.5 9.525 3.97 0.8 4.40 

60°
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PC
53

00

PC
36

00

1

● 4.2 5 2.48 0.4 2.25 
● 5.2 6 2.48 0.4 2.61 
● 6.34 7.94 3.97 0.8 2.85 
● 7.9 9.525 4.3 0.8 4.05 
● 9.9 11.5 5 0.8 4.45 
● 11.1 12.7 5 0.8 4.45 
● 11.9 14.3 5.4 1.2 5.75

● 8.6 5.56 2.38 0.4 2.50 
● 7.6 5.56 2.38 0.8 2.50 
● 10.5 6.35 2.38 0.2 2.80 
● 10.0 6.35 2.38 0.4 2.80 
● 9.0 6.35 2.38 0.8 2.80 
● 15.5 9.525 3.97 0.4 4.40 
● 14.5 9.525 3.97 0.8 4.40 

60°
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F02
F04

F09
F12
F14
F16
F17
F20
F24
F26
F27
F29
F30
F33
F45
F48
F62
F64

R+
R+

A+
A+

F65
F70
F76

F77
F79
F81
F84
F85
F88
F90
F95

F96
F100
F101

F102
F104

F109
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7 10
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9

8

R02 -T00 V05 N12 S06
7 8 9 10 11

R02
R05
R10
R15

θ

1°
1.5°
2°

ℓ2

5
8
10
12

ℓ2 +T( )

5+1°
8+1.5°
10+2°

12+2.5°

N05
N08
N10
N12

N0510
N0815
N1020
N1225

S06
S08
S10
S12
S16

Ø6
Ø8
Ø10
Ø12
Ø16

ℓ



F
4

P M K N S H

PBE2000 PC303S ○ 2 0.5 12 ◎ ◎ ○ ◎

PRE4000 PC310U ○ 4 3 12 ◎ ◎ ○ ◎

VFE4000 PC215F ○ 4 2.5 16 ◎ ○ ○ ○ ○

ZFE2000 PC315E ○ 2 1 16 ◎ ○ ◎ ○

ZFE4000 PC315E ○ 4 1 16 ◎ ○ ◎ ○

ZSFE2000 PC315E ○ 2 1 12 ◎ ○ ◎ ○

ZSFE4000 PC315E ○ 4 1 12 ◎ ○ ◎ ○

ZBE2000 PC315E ○ 2 1 12 ◎ ○ ◎ ○

FME4000 PC203F ○ 4 6 12 ○ ○ ◎ ◎

FMLE4000 PC203F ○ 4 6 12 ○ ○ ◎ ◎

TZBE ND3000 ○ 2 0.6 3 ◎

TTBE PC2510 ○ 2 0.6 3 ◎

TWBE H01 - 2 0.6 3 ◎

I+

IPFE2000 PC320 ○ 2 1 20 ◎ ○ ◎ ○

IPFE4000 PC320 ○ 4 1 20 ◎ ○ ◎ ○

IPLFE2000 PC320 ○ 2 1 20 ◎ ○ ◎ ○

IPLFE4000 PC320 ○ 4 1 20 ◎ ○ ◎ ○

IPBE2000 PC320 ○ 2 1 20 ◎ ○ ◎ ○

F

◎ ○
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P M K N S H

I+

IPBE4000 PC320 ○ 4 1 20 ◎ ○ ◎ ○

IPLBE2000 PC320 ○ 2 1 16 ◎ ○ ◎ ○

IPRE2000 PC320 ○ 2 1 12 ◎ ○ ◎ ○

IPRE4000 PC320 ○ 4 2 12 ◎ ○ ◎ ○

IPLRE2000 PC320 ○ 2 3 12 ◎ ○ ◎ ○

IPLRE4000 PC320 ○ 4 3 12 ◎ ○ ◎ ○

+

ZPFE2000 PC320U ○ 2 1 20 ◎ ○ ◎ ○

ZPSFE2000 PC320U ○ 2 1 16 ◎ ○ ◎ ○

ZPLFE2000 PC320U ○ 2 2 20 ◎ ○ ◎ ○

ZPLFE2000 PC320U ○ 2 2 20 ◎ ○ ◎ ○

ZPFE4000 PC320U ○ 4 1 20 ◎ ○ ◎ ○

ZPSFE4000 PC320U ○ 4 1 16 ◎ ○ ◎ ○

ZPLFE4000 PC320U ○ 4 2 20 ◎ ○ ◎ ○

ZPLFE4000 PC320U ○ 4 1 20 ◎ ○ ◎ ○

ZPFE3000 PC320U ○ 3 2 25 ◎ ○ ◎ ○

ZPFE6000 PC320U ○ 6 6 20 ◎ ○ ◎ ○

ZPBE2000 PC320U ○ 2 0.8 20 ◎ ○ ◎ ○

ZPLBE2000 PC320U ○ 2 2 12 ◎ ○ ◎ ○

F

◎ ○
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P M K N S H

+

ZPBE4000 PC320U ○ 4 2 20 ◎ ○ ◎ ○

ZPRE2000 PC320U ○ 2 1 16 ◎ ○ ◎ ○

ZPLRE2000 PC320U ○ 2 6 16 ◎ ○ ◎ ○

ZPRE4000 PC320U ○ 4 1.5 16 ◎ ○ ◎ ○

ZPLRE4000 PC320U ○ 4 6 16 ◎ ○ ◎ ○

+

SPFE4000 PC320S - 4 1 12 ○ ◎ ○ ◎

SPLFE4000 PC320S - 4 1 12 ○ ◎ ○ ◎

+

EM09CA PC30T ○ 4 5 20 ◎ ○ ◎ ○

EM11CA FN30T - 3 6 25 ◎

EM36CA PC30T ○ 4 5 20 ◎ ○ ◎ ○

EM37CA PC30T ○ 4 5 20 ◎ ○ ◎ ○

EM38CA PC40T ○ 4 5 20 ◎ ○ ◎ ○

EM43CA PC30T ○ 4 5 20 ◎ ○ ◎ ○

EM11PM HC30T ○ 4 6 20 ◎ ○ ◎ ○

EM16PM HC30T ○ 4 6 20 ◎ ○ ◎ ○

EM17PM HC30T ○ 4 6 20 ◎ ○ ◎ ○

EM06H9M HC10T
HC20T ○ 4 6 50 ◎ ○ ◎ ○

SSEA2000 H01
PD3000

-

(○) 2 1 20 ○ ◎

F

◎ ○
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P M K N S H

SSEA3000 H01
PD3000

-

(○) 3 2 16 ○ ◎

SSBEA2000 H01
PD3000

-

(○) 2 1 20 ○ ◎

A+

APFE2000 H05S - 2 2.5 20 ○ ◎

APFE3000 H05S - 3 2.5 20 ○ ◎

APLFE2000 H05S - 2 3 20 ○ ◎

APLFE3000 H05S - 3 3 20 ○ ◎

APBE2000 H05S - 2 1 12 ○ ◎

APRE3000 H05S - 3 4 25 ○ ◎

C-
Ma
x

CFE2000 PC210C ○ 2 1.0 12 ○ ◎

CFNE2000 PC210C ○ 2 0.5 4 ○ ◎

CBE2000 PC210C ○ 2 1.0 12 ○ ◎

CBNE2000 PC210C ○ 2 0.5 4 ○ ◎

CRE2000 PC210C ○ 2 2.0 12 ○ ◎

CRNE2000 PC210C ○ 2 1.0 4 ○ ◎

DFE2000 ND3000 ○ 2 1.0 12 ◎

DFE4000 ND3000 ○ 4 2 12 ◎

DBE2000 ND3000 ○ 2 0.6 12 ◎

DBE4000 ND3000 ○ 4 2 12 ◎

◎ ○

F



F
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F
P M K N S H

e

CCDR4000 ND2100 ○ 4 6 8 ◎

CCDR6000 ND2100 ○ 6 10 12 ◎

CCR2000 ND2100 ○ 2 4 12 ◎

CCLR4000 ND2100 ○ 4 4 12 ◎

CCRR6000 ND2100 ○ 6 6 8 ◎

CCRR8000 ND2100 ○ 8 10 12 ◎

PDE1000 DP200 - 1 4.6 6 ◎

PDE2000 DP200 - 2 6.0 12 ◎

ZSE200 FCC
PC221F

-

(○) 2 14 50 ○ ○ ◎ ○

ZSE300 FCC
PC221F

-

(○) 3 14 50 ○ ○ ◎ ○

ZSE400 FCC
PC221F

-

(○) 4 14 50 ○ ○ ◎ ○

ZSE600 FCC
PC221F

-

(○) 6 34 50 ○ ○ ◎ ○

ZSEA200 FCC - 2 15 50 ◎

ZSEL200 FCC
PC221F - 2 14 50 ○ ○ ◎ ○

ZSEL400 FCC
PC221F - 4 16 40 ○ ○ ◎ ○

ZSEXL200 FCC
PC221F - 2 20 25 ○ ○ ◎ ○

ZSBE200 FCC
PC221F - 2 13 50 ○ ○ ◎ ○

◎ ○
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H Endmill
R

■   R

■

■

+0.01

0

-0.01

80

65
60
55
50
45
40

▒ ▒ ▒

F
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F

R R R

3 840 256
4 880 268
5
6 280
8 264

10 840 248
12 840 240

R R R

3 544 336 128
4 560 352 136
5 644 400 144
6 616 384 144
8 356 132

10 544 332 124
12 544 332 124

•

•

•

•

■

■

ØD

돌
출
길
이
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R R RC55~HR

0.5
1

1.2
1.5
2
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4
5
6
8

10
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•

•

•

• )

•

   

0°
15°

ØD

돌
출
길
이

•

•

F

θ
θ
θ
θ
θ
θ

α 
α 
α 
α 
α 
α 

α

пример
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PBE2000 ( )

R ØD Ød ℓ L

PBE 2005-040 0.25 0.5 6 1 40
2010-050 0.5 1 6 2.5 50
2012-050 0.6 1.2 6 3 50
2015-050 1.5 6 4 50
2020-050 1 2 6 5 50
2025-060 1.25 2.5 6 60
2030-060 1.5 3 6 8 60
2040-070 2 4 6 8
2050-080 2.5 5 6 10 80
2060-090 3 6 6 12
2080-100 4 8 8 14 100
2100-100 5 10 10 18 100
2120-110 6 12 12 22 110

ØD

Ø6.0~
хвостовик
h530

R

F
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PRE4000 ( )

ØD Ød ℓ L

PRE 4030-060-R01 3 6 8 60 0.1
4030-060-R02 3 6 8 60 0.2
4030-060-R03 3 6 8 60 0.3
4030-060-R05 3 6 8 60 0.5
4040-070-R01 4 6 10 0.1
4040-070-R02 4 6 10 0.2
4040-070-R03 4 6 10 0.3
4040-070-R05 4 6 10 0.5
4040-070-R10 4 6 10 1
4060-090-R02 6 6 15 0.2
4060-090-R03 6 6 15 0.3
4060-090-R05 6 6 15 0.5
4060-090-R10 6 6 15 1
4080-100-R02 8 8 20 100 0.2
4080-100-R03 8 8 20 100 0.3
4080-100-R05 8 8 20 100 0.5
4080-100-R10 8 8 20 100 1
4100-100-R03 10 10 25 100 0.3
4100-100-R05 10 10 25 100 0.5
4100-100-R10 10 10 25 100 1
4120-110-R03 12 12 30 110 0.3
4120-110-R05 12 12 30 110 0.5
4120-110-R10 12 12 30 110 1

ØD

Ø6.0~
хвостовик
h530

r

F
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V Endmill
β

β

α

α

■
■
■

N 3000

2000

1000

0

N 3000

2000

1000

0

■
■
■

■
■
■

F

50

40

30

20
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A B
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※

※

R R

-1 -1

2.5 3.8 0.3 0.3
3.0
3.5 5.3 0.4 0.4
4.0
5.0
6.0

8.0
13.5 2.4

10.0
12.0
14.0
16.0

R R
-1 -1

2.5 2.8 2.5
3.0 3.0
3.5
4.0
5.0
6.0

8.0 8.8 8.0

10.0
12.0
14.0
16.0

F
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VFE4000 ( )

ØD Ød d₁ ℓ₁ ℓ₂ L

VFE 4025-045 2.5 6.0 2.48 6.0 8.0 45 2
4030-050 3.0 6.0 50 2
4035-050 3.5 6.0 3.48 8.0 11.0 50 2
4040-050 4.0 6.0 12.0 50 2
4050-050 5.0 6.0 12.0 16.0 50 2
4060-050 6.0 6.0 14.0 50 1
4070-060 8.0 16.0 21.0 60 2
4080-060 8.0 8.0 60 1
4090-070 10.0 20.0 2
4100-075 10.0 10.0 23.0 1
4120-080 12.0 12.0 80 1
4140-085 14.0 14.0 31.0 85 1
4160-090 16.0 16.0 36.0 1

ØD

Ø10~Ø16
хвостовик

F
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Z Endmill
R

•

•

•

α1° α2°

β1°
β2°

F

■ [ R
■

■

■ [ R
■

■

105

125

70
50

■

■

•

α1°≠α2°, β1°≠β2° 

•

•
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R R

1 100
2 120
3 210 140 120
4 300 180 150
5 320 160
6 350 220 180
8 380 200 180

10 330 160 160
12 280 130 130
16 220 110 110

■

F

R R

2 280 140
3 320 200
4 350 280
5 600 360 300
6 660 410 330
8 380 350

10 610 300 300
12 520 250 240
16 410 200 200

■
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R R

1
1.2
1.5
2
3
4
5
6
8

10
12

ØD

돌
출
길
이

F

•

•

• 

•
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ZFE2000 ( )

ØD Ød ℓ L

ZFE 2010-050-S4 1 4 2.5 50
2010-050-S6 1 6 2.5 50
2012-050-S4 1.2 4 3 50
2012-050-S6 1.2 6 3 50
2015-050-S4 1.5 4 4 50
2015-050-S6 1.5 6 4 50
2020-050-S4 2 4 6 50
2020-050-S6 2 6 6 50
2025-050-S4 2.5 4 50
2025-050-S6 2.5 6 50
2030-050-S4 3 4 50
2030-050-S6 3 6 50
2035-050 3.5 6 10 50
2040-050-S4 4 4 11 50
2040-050-S6 4 6 11 50
2045-050 4.5 6 14 50
2050-060 5 6 15 60
2055-060 5.5 6 15 60
2060-060 6 6 15 60
2065-060 6.5 8 18 60
2070-060 8 20 60
2075-060 8 20 60
2080-070 8 8 20
2085-070 8.5 10 22
2090-070 10 22
2095-070 10 24
2100-075 10 10 25
2120-080 12 12 30 80
2140-100 14 14 35 100
2160-100 16 16 40 100

ØD

Ø6.0~
хвостовик
h5

F
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ZFE4000 ( )

ØD Ød ℓ L

ZFE 4010-050-S4 1 4 2.5 50
4010-050-S6 1 6 2.5 50
4012-050-S4 1.2 4 3 50
4012-050-S6 1.2 6 3 50
4015-050-S4 1.5 4 4 50
4015-050-S6 1.5 6 4 50
4020-050-S4 2 4 6 50
4020-050-S6 2 6 6 50
4025-050-S4 2.5 4 50
4025-050-S6 2.5 6 50
4030-050-S4 3 4 50
4030-050-S6 3 6 50
4035-050 3.5 6 10 50
4040-050-S4 4 4 11 50
4040-050-S6 4 6 11 50
4045-050 4.5 6 14 50
4050-060 5 6 15 60
4055-060 5.5 6 15 60
4060-060 6 6 15 60
4065-060 6.5 8 18 60
4070-060 8 20 60
4075-060 8 20 60
4080-070 8 8 20
4085-070 8.5 10 22
4090-070 10 22
4095-070 10 24
4100-075 10 10 25
4120-080 12 12 30 80
4140-100 14 14 35 100
4160-100 16 16 40 100

ØD

Ø6.0~
хвостовик
h5

F
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ZSFE2000/4000 ( )

ØD Ød ℓ L

ZSFE 2010-040-S4 1 4 1.5 40
2010-040-S6 1 6 1.5 40
2012-040-S4 1.2 4 1.5 40
2012-040-S6 1.2 6 1.5 40
2015-040-S4 1.5 4 2.2 40
2015-040-S6 1.5 6 2.2 40
2020-040-S4 2 4 3 40
2020-040-S6 2 6 3 40
2025-040-S4 2.5 4 4 40
2025-040-S6 2.5 6 4 40
2030-045-S4 3 4 4.5 45
2030-045-S6 3 6 4.5 45
2040-045-S4 4 4 6 45
2040-045-S6 4 6 6 45
2060-050 6 6 50
2080-060 8 8 12 60
2100-065 10 10 15 65
2120-070 12 12 18

ZSFE 4010-040-S4 1 4 1.5 40
4010-040-S6 1 6 1.5 40
4012-040-S4 1.2 4 1.5 40
4012-040-S6 1.2 6 1.5 40
4015-040-S4 1.5 4 2.2 40
4015-040-S6 1.5 6 2.2 40
4020-040-S4 2 4 3 40
4020-040-S6 2 6 3 40
4025-040-S4 2.5 4 4 40
4025-040-S6 2.5 6 4 40
4030-045-S4 3 4 4.5 45
4030-045-S6 3 6 4.5 45
4040-045-S4 4 4 6 45
4040-045-S6 4 6 6 45
4060-050 6 6 50
4080-060 8 8 12 60
4100-065 10 10 15 65
4120-070 12 12 18

ØD

Ø6.0~
хвостовик
h5

F
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ZBE2000 ( )

R ØD Ød ℓ L

ZBE 2010-050-S4 0.5 1 4 2.5 50
2010-050-S6 0.5 1 6 2.5 50
2012-050-S4 0.6 1.2 4 3 50
2012-050-S6 0.6 1.2 6 3 50
2015-050-S4 1.5 4 4 50
2015-050-S6 1.5 6 4 50
2020-050-S4 1 2 4 5 50
2020-050-S6 1 2 6 5 50
2025-060-S4 1.25 2.5 4 6 60
2025-060-S6 1.25 2.5 6 6 60
2030-060-S4 1.5 3 4 8 60
2030-060-S6 1.5 3 6 8 60
2035-070 3.5 6 8
2040-070-S4 2 4 4 8
2040-070-S6 2 4 6 8
2045-080 2.25 4.5 6 80
2050-080 2.5 5 6 10 80
2055-090 5.5 6 11
2060-090 3 6 6 12
2065-090 3.25 6.5 8 13
2070-090 3.5 8 14
2080-100 4 8 8 14 100
2085-100 4.25 8.5 10 16 100
2090-100 4.5 10 18 100
2100-100 5 10 10 18 100
2120-110 6 12 12 22 110

ØD

Ø6.0~
хвостовик
h530

R

F
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F
F Endmill

2B
180 0.5 5.0 135,000

200 1.0 5.0

120 0.05 8.0 0.2

6 12

8 10.2 16

10 12.4 20

12 24

6 0.5 0.21

8 0.5 0.8 0.32

10 1.0 1.3 0.36

12 1.2 1.6 1.45

250

200

150

100

50

1 2 3
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F
■ R
■ Ø12

■

Cusp height

ae

6 0 0 0 0.02 0.06 0.11
8 0 0 0 0.04 0.10 0.15

10 0 0 0.01 0.14 0.21
12 0 0 0.01 0.08 0.25

R R HR

6 0.24 1.6 0.21 1.6 0.18 1.6
8 0.32 2.2 0.28 2.2 0.24 2.2

10 0.40 0.35 0.30
12 0.48 3.3 0.42 3.3 0.36 3.3

R R HR

6 3.0 0.24 3.0 0.21 3.0
8 0.36 4.0 0.32 4.0 0.28 4.0

10 0.45 5.0 0.40 5.0 0.35 5.0
12 0.54 6.0 0.48 6.0 0.42 6.0

60

30

0

■
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F

R ØD Ød ℓ₁ ℓ₂ L
CAM-

FME 4060-050-R05 0.5 6 6 4.5 18 50 0.35
4080-060-R05 0.5 8 8 6 24 60 0.45 0.8
4100-070-R10 1.0 10 10 30 0.65 1.3
4120-075-R12 1.2 12 12 36 1.6

R ØD Ød ℓ₁ ℓ₂ L
CAM-

FMLE 4060-090-R05 0.5 6 6 4.5 30 0.35
4080-090-R05 0.5 8 8 6 40 0.45 0.8
4100-100-R10 1.0 10 10 50 100 0.65 1.3
4120-110-R12 1.2 12 12 60 110 1.6

FME4000 ( )

FMLE4000 ( )

ØD

Ø6~Ø12

ØD

Ø6~Ø12

хвостовик

хвостовик
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T Endmill F
T Endmill

T 030 0502Z E S04N100 ( Z-MATCH)
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T EndmillF

-1

3.0 0.12
2.5 0.08 0.53 850
2.0 0.08 0.42 850
1.5 0.04 0.32 850
1.0 0.02 850
0.6 0.02 850

-1

3.0 0.5 1.5
2.5 0.3 1.25
2.0 0.3 1.0
1.0 0.1 0.2
0.6 0.1 0.2 630

T
T

200

80

200

40

■

■

■     

■

■

■    

■    

■

■
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F

D

L

L

L
L

Ø Ø Ø3 Ø4 Ø6

Ø Ø3 4.45 ●

Ø Ø4 5.0 ●

Ø10.5 Ø6 6.5 ●

Ø6.0 Ø2.5 0.4 ●

L4

L3

L2

L1

Ø

Ø

Ø Ø
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+F
I+ Endmill 

R

RC45

•

•

•

PC320

+

■                 

■

■

+

20

30

40

50

60

R

l+ Endmill

0

50

100

SH P K NM

■
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+ F
■

■

■ ■

RC30 R

-1 -1 -1

600 480 450
1.5 600 480 450

600 480 450
2.5 600 480 450

600 480 450
600 480 450
600 480 450
600 480 450

620 520 410 230
680 540 450 360 340 200
620 410 320 310 180
360 280 310 240 840 240 140
300 240 250 200 680 210 120

■ ■

RC30 R

-1 -1 -1

600 480 400 320 300 180
1.5 600 480 400 320 300 180
2.0 600 480 400 400 300 180
2.5 600 480 400 320 300 180

600 480 400 320 300 180
4.0 600 480 400 320 300 180

600 480 400 320 300 180
600 480 400 320 300 180
520 410 350 280 260 150

10.0 450 360 300 240 230 130
410 320 210 210 120
240 210 160 840 160 100
200 160 130 680 140 80
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+F
■

■

RC45

-1 -1 -1 -1

800 600
510

600 460
580 450

450
5.0 560 450

540 450
540 450
540 450
540 450
540 450
540 450
520 450

R
R

≦ R
≦ R
≦ R

R

■ ■

RC30 R

-1 -1 -1

2.0 180 180 110 110
3.0 200 160 130 100 110 66
4.0 360 220 180 180 110
5.0 380 300 230 180 110
6.0 420 340 240 210 130
8.0 450 360 240 220 130

10.0 310 150 110
12.0 330 260 160 130 150

■ ■
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+ F

ØD Ød ℓ L

IPFE 2010-050-S3 1 3 3 50
2010-050-S4 1 4 3 50
2010-050 1 6 3 50
2015-050-S3 1.5 3 4 50
2015-050-S4 1.5 4 4 50
2015-050 1.5 6 4 50
2020-050-S3 2 3 6 50
2020-050-S4 2 4 6 50
2020-050 2 6 6 50
2025-050-S3 2.5 3 8 50
2025-050-S4 2.5 4 8 50
2025-050 2.5 6 8 50
2030-050-S3 3 3 8 50
2030-050-S4 3 4 8 50
2030-050 3 6 8 50
2035-050-S4 3.5 4 10 50
2035-050 3.5 6 10 50
2040-050-S4 4 4 11 50
2040-050 4 6 11 50
2045-050 4.5 6 13 50
2050-050 5 6 13 50
2055-050 5.5 6 13 50
2060-050 6 6 16 50
2065-060 6.5 8 16 60
2070-060 8 16 60
2075-060 8 60
2080-060 8 8 20 60
2085-075 8.5 10 20
2090-075 10 20
2095-075 10 25
2100-075 10 10 25
2105-075 10.5 12 25
2110-075 11 12 30
2115-075 11.5 12 30
2120-075 12 12 32
2140-100 14 16 40 100
2160-100 16 16 40 100
2180-100 18 20 45 100
2200-100 20 20 45 100

IPFE2000 ( )

ØD
Ø1~Ø12

Ø12.1~Ø20
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+F

ØD Ød ℓ L

IPLFE 2060-075 6 6 16
2060-100 6 6 16 100
2080-075 8 8 20
2080-100 8 8 20 100
2100-100 10 10 25 100
2100-150 10 10 25 150
2120-100 12 12 32 100
2120-150 12 12 32 150

ØD Ød ℓ L

IPLFE 2010-050-V7S4 1 4 50
2015-050-V9S4 1.5 4 50
2020-050-V12S4 2 4 12 50
2025-050-V12S4 2.5 4 12 50
2030-060-V15S6 3 6 15 60
2035-060-V15S6 3.5 6 15 60
2040-075-V20S6 4 6 20
2045-075-V20S6 4.5 6 20
2050-075-V25S6 5 6 25
2055-075-V25S6 5.5 6 25
2060-075-V30S6 6 6 30
2070-100-V30S8 8 30 100
2080-100-V40S8 8 8 40 100
2090-100-V40S10 10 40 100
2100-100-V40S10 10 10 40 100
2110-100-V40S12 11 12 40 100
2120-100-V50S12 12 12 50 100
2140-150-V50S16 14 16 50 150
2160-150-V60S16 16 16 60 150
2200-200-V90S20 20 20 200

IPLFE2000 ( )

ØD
Ø1~Ø12

Ø12.1~Ø20
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+ F

ØD Ød ℓ L

IPFE 4010-050-S3 1 3 3 50
4010-050-S4 1 4 3 50
4010-050 1 6 3 50
4015-050-S3 1.5 3 4 50
4015-050-S4 1.5 4 4 50
4015-050 1.5 6 4 50
4020-050-S3 2 3 6 50
4020-050-S4 2 4 6 50
4020-050 2 6 6 50
4025-050-S3 2.5 3 8 50
4025-050-S4 2.5 4 8 50
4025-050 2.5 6 8 50
4030-050-S3 3 3 8 50
4030-050-S4 3 4 8 50
4030-050 3 6 8 50
4035-050-S4 3.5 4 10 50
4035-050 3.5 6 10 50
4040-050-S4 4 4 11 50
4040-050 4 6 11 50
4045-050 4.5 6 13 50
4050-050 5 6 13 50
4055-050 5.5 6 13 50
4060-050 6 6 16 50
4065-060 6.5 8 16 60
4070-060 8 16 60
4075-060 8 60
4080-060 8 8 20 60
4085-075 8.5 10 20
4090-075 10 20
4095-075 10 25
4100-075 10 10 30
4105-075 10.5 12 30
4110-075 11 12 30
4115-075 11.5 12 30
4120-075 12 12 32
4140-100 14 16 40 100
4160-100 16 16 40 100
4180-100 18 20 45 100
4200-100 20 20 45 100

IPFE4000 ( )

ØD
Ø1~Ø12

Ø12.1~Ø20
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ØD Ød ℓ L

IPLFE 4060-075 6 6 16
4060-100 6 6 16 100
4080-075 8 8 20
4080-100 8 8 20 100
4100-100 10 10 30 100
4100-150 10 10 30 150
4120-100 12 12 32 100
4120-150 12 12 32 150

ØD Ød ℓ L

IPLFE 4010-050-V6S4 1 4 6 50
4015-050-V9S4 1.5 4 50
4020-050-V12S4 2 4 12 50
4025-050-V12S4 2.5 4 12 50
4030-060-V15S6 3 6 15 60
4035-060-V15S6 3.5 6 15 60
4040-075-V20S6 4 6 20
4045-075-V20S6 4.5 6 20
4050-075-V25S6 5 6 25
4055-075-V25S6 5.5 6 25
4060-075-V30S6 6 6 30
4070-100-V30S8 8 30 100
4080-100-V40S8 8 8 40 100
4090-100-V40S10 10 40 100
4100-100-V40S10 10 10 40 100
4110-100-V40S12 11 12 40 100
4120-100-V50S12 12 12 50 100
4140-150-V50S16 14 16 50 150
4160-150-V60S16 16 16 60 150
4200-200-V90S20 20 20 200

IPLFE4000 ( )

ØD
Ø1~Ø12

Ø12.1~Ø20
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+ F

R ØD Ød ℓ L

IPBE 2010-050-S3 0.5 1 3 2 50
2010-050-S4 0.5 1 4 2 50
2010-050 0.5 1 6 2 50
2015-050-S3 1.5 3 3 50
2015-050-S4 1.5 4 3 50
2015-050 1.5 6 3 50
2020-050-S3 1 2 3 4 50
2020-050-S4 1 2 4 4 50
2020-050 1 2 6 4 50
2025-050-S3 1.25 2.5 3 5 50
2025-050-S4 1.25 2.5 4 5 50
2025-050 1.25 2.5 6 5 50
2030-050-S3 1.5 3 3 6 50
2030-050-S4 1.5 3 4 6 50
2030-050 1.5 3 6 6 50
2035-050-S4 3.5 4 50
2035-050 3.5 6 50
2040-050-S4 2 4 4 8 50
2040-050 2 4 6 8 50
2045-050 2.25 4.5 6 50
2050-050 2.5 5 6 10 50
2060-050 3 6 6 12 50
2070-060 3.5 8 14 60
2080-060 4 8 8 16 60
2090-075 4.5 10 18
2100-075 5 10 10 20
2120-075 6 12 12 24
2140-100 14 16 28 100
2160-100 8 16 16 32 100
2180-100 18 20 36 100
2200-100 10 20 20 40 100

IPBE2000 ( )

ØD
Ø1~Ø12

Ø12.1~Ø20

)
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+F

R ØD Ød ℓ L

IPLBE 2010-075 0.5 1 6 2
2010-100 0.5 1 6 2 100
2015-075 1.5 6 3
2015-100 1.5 6 3 100
2020-075 1 2 6 4
2020-100 1 2 6 4 100
2025-075 1.25 2.5 6 5
2025-100 1.25 2.5 6 5 100
2030-075 1.5 3 6 6
2030-100 1.5 3 6 6 100
2035-100 3.5 6 100
2040-075 2 4 6 8
2040-100 2 4 6 8 100
2050-075 2.5 5 6 10
2050-100 2.5 5 6 10 100
2060-075 3 6 6 12
2060-100 3 6 6 12 100
2060-150 3 6 6 12 150
2080-075 4 8 8 16
2080-100 4 8 8 16 100
2080-150 4 8 8 16 150
2100-100 5 10 10 20 100
2100-150 5 10 10 20 150
2100-200 5 10 10 20 200
2120-100 6 12 12 24 100
2120-150 6 12 12 24 150
2120-200 6 12 12 24 200
2160-150 8 16 16 32 150
2160-200 8 16 16 32 200

IPLBE2000 ( )

ØD
Ø1~Ø12

Ø12.1~Ø16
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+ F

R ØD Ød ℓ L

IPBE 4010-050-S4 0.5 1 4 2 50
4010-050 0.5 1 6 2 50
4015-050-S4 1.5 4 3 50
4015-050 1.5 6 3 50
4020-050-S4 1 2 4 4 50
4020-050 1 2 6 4 50
4025-050-S4 1.25 2.5 4 5 50
4025-050 1.25 2.5 6 5 50
4030-050-S3 1.5 3 3 6 50
4030-050-S4 1.5 3 4 6 50
4030-050 1.5 3 6 6 50
4035-050-S4 3.5 4 50
4035-050 3.5 6 50
4040-050-S4 2 4 4 8 50
4040-050 2 4 6 8 50
4045-050 2.25 4.5 6 50
4050-050 2.5 5 6 10 50
4060-050 3 6 6 12 50
4070-060 3.5 8 14 60
4080-060 4 8 8 16 60
4090-075 4.5 10 18
4100-075 5 10 10 20
4120-075 6 12 12 24
4140-100 14 16 28 100
4160-100 8 16 16 32 100
4180-100 18 20 36 100
4200-100 10 20 20 40 100

IPBE4000 ( )

ØD
Ø1~Ø12

Ø12.1~Ø20
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+F

ØD Ød ℓ L

IPRE 2010-050-R01 1 4 3 50 0.1
2010-050-R02 1 4 3 50 0.2
2010-050-R03 1 4 3 50 0.3
2015-050-R02 1.5 4 4 50 0.2
2015-050-R03 1.5 4 4 50 0.3
2020-050-R02 2 4 6 50 0.2
2020-050-R03 2 4 6 50 0.3
2020-050-R05 2 4 6 50 0.5
2025-050-R02 2.5 4 8 50 0.2
2030-050-R02-S3 3 3 8 50 0.2
2030-050-R03-S3 3 3 8 50 0.3
2030-050-R05-S3 3 3 8 50 0.5
2030-050-R10-S3 3 3 8 50 1
2030-050-R02 3 4 8 50 0.2
2030-050-R03 3 4 8 50 0.3
2030-050-R05 3 4 8 50 0.5
2030-050-R10 3 4 8 50 1
2040-050-R02 4 4 10 50 0.2
2040-050-R03 4 4 10 50 0.3
2040-050-R05 4 4 10 50 0.5
2040-050-R10 4 4 10 50 1
2040-050-R15 4 4 10 50 1.5
2050-050-R02 5 6 13 50 0.2
2050-050-R03 5 6 13 50 0.3
2050-050-R05 5 6 13 50 0.5
2050-050-R10 5 6 13 50 1
2060-050-R02 6 6 15 50 0.2
2060-050-R03 6 6 15 50 0.3
2060-050-R05 6 6 15 50 0.5
2060-050-R10 6 6 15 50 1
2060-050-R15 6 6 15 50 1.5
2060-050-R20 6 6 15 50 2

IPRE2000 ( )

ØD

Ø1~Ø12
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+ F

ØD Ød ℓ L

IPRE 2080-060-R03 8 8 20 60 0.3
2080-060-R05 8 8 20 60 0.5
2080-060-R10 8 8 20 60 1
2080-060-R15 8 8 20 60 1.5
2080-060-R20 8 8 20 60 2
2080-060-R25 8 8 20 60 2.5
2080-060-R30 8 8 20 60 3
2100-075-R03 10 10 25 0.3
2100-075-R05 10 10 25 0.5
2100-075-R10 10 10 25 1
2100-075-R15 10 10 25 1.5
2100-075-R20 10 10 25 2
2100-075-R25 10 10 25 2.5
2100-075-R30 10 10 25 3
2120-075-R03 12 12 30 0.3
2120-075-R05 12 12 30 0.5
2120-075-R10 12 12 30 1
2120-075-R15 12 12 30 1.5
2120-075-R20 12 12 30 2
2120-075-R25 12 12 30 2.5
2120-075-R30 12 12 30 3

IPRE2000 ( )

ØD

Ø1~Ø12
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ØD Ød ℓ L

IPLRE 2030-075-R03 3 3 8 0.3
2030-075-R05 3 3 8 0.5
2030-075-R10 3 3 8 1
2040-075-R03 4 4 10 0.3
2040-075-R05 4 4 10 0.5
2040-075-R10 4 4 10 1
2040-075-R15 4 4 10 1.5
2060-100-R03 6 6 15 100 0.3
2060-100-R05 6 6 15 100 0.5
2060-100-R10 6 6 15 100 1
2060-100-R15 6 6 15 100 1.5
2060-100-R20 6 6 15 100 2
2080-100-R03 8 8 20 100 0.3
2080-100-R05 8 8 20 100 0.5
2080-100-R10 8 8 20 100 1
2080-100-R15 8 8 20 100 1.5
2080-100-R20 8 8 20 100 2
2080-100-R25 8 8 20 100 2.5
2080-100-R30 8 8 20 100 3
2100-100-R03 10 10 25 100 0.3
2100-100-R05 10 10 25 100 0.5
2100-100-R10 10 10 25 100 1
2100-100-R15 10 10 25 100 1.5
2100-100-R20 10 10 25 100 2
2100-100-R25 10 10 25 100 2.5
2100-100-R30 10 10 25 100 3
2120-100-R03 12 12 30 100 0.3
2120-100-R05 12 12 30 100 0.5
2120-100-R10 12 12 30 100 1
2120-100-R15 12 12 30 100 1.5
2120-100-R20 12 12 30 100 2
2120-100-R25 12 12 30 100 2.5
2120-100-R30 12 12 30 100 3

IPLRE2000 ( )

ØD

Ø3~Ø12



F
43
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ØD Ød ℓ L

IPRE 4020-050-R02 2 4 6 50 0.2
4020-050-R03 2 4 6 50 0.3
4020-050-R05 2 4 6 50 0.5
4025-050-R02 2.5 4 8 50 0.2
4030-050-R02-S3 3 3 8 50 0.2
4030-050-R03-S3 3 3 8 50 0.3
4030-050-R05-S3 3 3 8 50 0.5
4030-050-R10-S3 3 3 8 50 1
4030-050-R02 3 4 8 50 0.2
4030-050-R03 3 4 8 50 0.3
4030-050-R05 3 4 8 50 0.5
4030-050-R10 3 4 8 50 1
4040-050-R02 4 4 10 50 0.2
4040-050-R03 4 4 10 50 0.3
4040-050-R05 4 4 10 50 0.5
4040-050-R10 4 4 10 50 1
4040-050-R15 4 4 10 50 1.5
4050-050-R02 5 6 13 50 0.2
4050-050-R03 5 6 13 50 0.3
4050-050-R05 5 6 13 50 0.5
4050-050-R10 5 6 13 50 1
4060-050-R02 6 6 15 50 0.2
4060-050-R03 6 6 15 50 0.3
4060-050-R05 6 6 15 50 0.5
4060-050-R10 6 6 15 50 1
4060-050-R15 6 6 15 50 1.5
4060-050-R20 6 6 15 50 2
4080-060-R03 8 8 20 60 0.3
4080-060-R05 8 8 20 60 0.5
4080-060-R10 8 8 20 60 1
4080-060-R15 8 8 20 60 1.5
4080-060-R20 8 8 20 60 2
4080-060-R25 8 8 20 60 2.5
4080-060-R30 8 8 20 60 3
4100-075-R03 10 10 25 0.3
4100-075-R05 10 10 25 0.5
4100-075-R10 10 10 25 1
4100-075-R15 10 10 25 1.5
4100-075-R20 10 10 25 2
4100-075-R25 10 10 25 2.5
4100-075-R30 10 10 25 3
4120-075-R03 12 12 30 0.3
4120-075-R05 12 12 30 0.5
4120-075-R10 12 12 30 1
4120-075-R15 12 12 30 1.5
4120-075-R20 12 12 30 2
4120-075-R25 12 12 30 2.5
4120-075-R30 12 12 30 3

IPRE4000 ( )

ØD

Ø2~Ø12
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ØD Ød ℓ L

IPLRE 4030-075-R03 3 3 8 0.3
4030-075-R05 3 3 8 0.5
4030-075-R10 3 3 8 1
4040-075-R03 4 4 10 0.3
4040-075-R05 4 4 10 0.5
4040-075-R10 4 4 10 1
4040-075-R15 4 4 10 1.5
4060-100-R03 6 6 15 100 0.3
4060-100-R05 6 6 15 100 0.5
4060-100-R10 6 6 15 100 1
4060-100-R15 6 6 15 100 1.5
4060-100-R20 6 6 15 100 2
4080-100-R03 8 8 20 100 0.3
4080-100-R05 8 8 20 100 0.5
4080-100-R10 8 8 20 100 1
4080-100-R15 8 8 20 100 1.5
4080-100-R20 8 8 20 100 2
4080-100-R25 8 8 20 100 2.5
4080-100-R30 8 8 20 100 3
4100-100-R03 10 10 25 100 0.3
4100-100-R05 10 10 25 100 0.5
4100-100-R10 10 10 25 100 1
4100-100-R15 10 10 25 100 1.5
4100-100-R20 10 10 25 100 2
4100-100-R25 10 10 25 100 2.5
4100-100-R30 10 10 25 100 3
4120-100-R03 12 12 30 100 0.3
4120-100-R05 12 12 30 100 0.5
4120-100-R10 12 12 30 100 1
4120-100-R15 12 12 30 100 1.5
4120-100-R20 12 12 30 100 2
4120-100-R25 12 12 30 100 2.5
4120-100-R30 12 12 30 100 3

IPLRE4000 ( )

ØD

Ø3~Ø12
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Z+ Endmill

R
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Z+

130
104
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R R

1 100
2 120
3 210 140 120
4 300 180 150
5 320 160
6 350 220 180
8 380 200 180

10 330 160 160
12 280 130 130
16 220 110 110

■

■  

   

■  

   

■  

   

R R

2 280 140
3 320 200
4 350 280
5 600 360 300
6 660 410 330
8 380 350

10 610 300 300
12 520 250 240
16 410 200 200
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R R

1
1.2
1.5
2
3
4
5
6
8

10
12

R R

6 420 240 180
8 450 210 150

10 180 120
12 330 150 100
14 120
16 200 100 60

■  

   

■  

   

•

•

•
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Z+F

ØD Ød ℓ L

ZPFE 2010-050-S4 4 3 50
2015-050-S4 4 4 50
2020-050-S4 4 6 50
2025-050-V6S4 4 6 50
2025-050-V8S4 4 8 50
2030-050-S4 4 50
2030-050 6 50
2035-050-S4 4 50
2035-050 6 50
2040-050-S4 4 11 50
2040-050 6 11 50
2045-050 6 11 50
2050-050 6 13 50
2060-050 6 16 50
2065-060 8 16 60
2070-060 8 20 60
2075-060 8 20 60

8 20
2085-075 10 23
2090-075 10 23
2095-075 10 25
2100-075 10 25
2105-075 12 26
2110-075 12 28
2120-075 12 30
2140-100 14 34 100
2150-090 16 36
2160-100 16 36 100
2170-100 20 40 100
2180-100 18 40 100
2190-100 20 40 100
2200-100 20 40 100

ZPFE2000 ( )

ØD
0.02

Ø12~ 0.03
35 PC320U
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Z+ F

ØD Ød ℓ L

ZPSFE 2010-050-S4 4 2 50
2015-050-S4 1.5 4 2 50
2020-050-S4 2.0 4 3 50
2025-050-S4 2.5 4 4 50
2030-050-S4 3.0 4 5 50
2040-050-S4 4.0 4 6 50
2050-050 5.0 6 8 50
2060-050 6.0 6 50
2070-050 8 10 50
2080-050 8.0 8 12 50
2100-075 10.0 10 15
2120-075 12.0 12 18
2160-100 16.0 16 24 100

ØD Ød ℓ L

ZPLFE 2020-075-S4 2.0 4 6
2030-075-S4 3.0 4
2030-075 3.0 6 12
2040-075-S4 4.0 4 11
2050-075 5.0 6 20
2060-100 6.0 6 16 100
2060-100-V20S6 6.0 6 20 100
2080-075 8.0 8 20
2080-100 8.0 8 25 100
2100-100 10.0 10 30 100
2120-100 12.0 12 35 100
2160-150 16.0 16 36 150
2200-150 20.0 20 45 150

ZPSFE2000 ( )

ZPLFE2000 ( )

ØD
0.02

Ø12~ 0.03

ØD
0.02

Ø12~ 0.03

35 PC320U

35 PC320U
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Z+F

ØD Ød ℓ L

ZPLFE 2020-075-V15S4 2.0 4 15
2030-075-V25S4 3.0 4 25
2040-075-V30S4 4.0 4 30
2050-075-V30S6 5.0 6 30
2060-075-V35S6 6.0 6 35
2080-100-V40S8 8.0 8 40 100
2100-100-V45S10 10.0 10 45 100
2120-100-V50S12 12.0 12 50 100
2140-100-V55S14 14.0 14 55 100
2160-150-V50S16 16.0 16 50 150
2160-150-V60S16 16.0 16 60 150
2180-150-V65S18 18.0 18 65 150
2200-150-V70S20 20.0 20 150

ZPLFE2000 ( )

ØD
0.02

Ø12~ 0.03
35 PC320U
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ØD Ød ℓ L

ZPFE 4010-050-S4 4 3 50
4015-050-S4 4 5 50
4015-050 6 5 50
4020-050-S4 4 6 50
4020-050 6 6 50
4025-050-S4 4 8 50
4025-050 6 8 50
4030-050 6 6 50
4030-050-S4 4 50
4030-050-V9S6 6 50
4035-050-S4 4 11 50
4035-050 6 50
4040-050-S4 4 11 50
4040-050 6 11 50
4045-050 6 11 50
4050-050 6 8 50
4050-050-V13S6 6 13 50
4055-050 6 16 50
4060-050 6 16 50
4065-060 8 16 60
4070-060 8 20 60
4075-060 8 20 60
4080-060 8 20 60
4085-075 10 23
4090-075 10 23
4095-075 10 23
4100-075 10 25
4110-075 12 28
4120-075 12 30
4130-100 14 32 100
4140-075 14 32
4140-100 14 34 100
4150-100 16 36 100
4160-100 16 36 100
4160-100-V40S16 16 40 100
4160-100-V45S16 16 45 100
4170-100-S18 18 38 100
4180-100-S18 18 45 100
4200-100-S20 20 45 100

ZPFE4000 ( )

ØD
0.02

Ø12~ 0.03
35 PC320U
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Z+F

ØD Ød ℓ L

ZPSFE 4010-050-S4 4 2 50
4015-050-S4 4 2 50
4020-050-S4 4 3 50
4025-050-S4 2.5 4 4 50
4030-050-S4 3.0 4 5 50
4040-050-S4 4.0 4 6 50
4050-050 5.0 6 8 50
4060-050 6.0 6 50
4070-050 8 10 50
4080-050 8.0 8 12 50
4100-075 10.0 10 15
4120-075 12.0 12 18
4160-100 16.0 16 24 100

ZPSFE4000 ( )

ØD
0.02

Ø12~ 0.03
35 PC320U
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Z+ F

ØD Ød ℓ L

ZPLFE 4020-075-S4 4 10
4030-075-S4 3.0 4 12
4040-075-S4 4.0 4 11
4040-050-V15S4 4.0 4 15
4050-075 5.0 6 20
4060-075 6.0 6 16
4060-075-V20S6 6.0 6 20
4080-075 8.0 8 20
4080-100-S8 8.0 8 25 100
4100-100 10.0 10 30 100
4100-100-V35S10 10.0 10 35 100
4120-100 12.0 12 35 100
4160-150 16.0 16 36 150
4200-150 20.0 20 45 150

ZPLFE4000 ( )

ØD
0.02

Ø12~ 0.03
35 PC320U
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Z+F

ØD Ød ℓ L

ZPLFE 4010-050-V04S4 1.0 4 4 50
4020-050-V10S4 2.0 4 10 50
4030-060-V15S4 3.0 4 15 60
4030-060-V16S6 3.0 6 16 60
4040-060-V20S4 4.0 4 20 60
4040-075-V20S6 4.0 6 20
4040-075-V30S4 4.0 4 30
4050-075-V25S6 5.0 6 25
4050-075-V30S6 5.0 6 30
4060-075-V30S6 6.0 6 30
4060-075-V35S6 6.0 6 35
4080-100-V35S8 8.0 8 35 100
4080-100-V40S8 8.0 8 40 100
4100-100-V45S10 10.0 10 45 100
4100-100-V50S10 10.0 10 50 100
4120-100-V45S12 12.0 12 45 100
4120-100-V50S12 12.0 12 50 100
4140-100-V45S14 14.0 14 45 100
4160-150-V50S16 16.0 16 50 150
4160-150-V60S16 16.0 16 60 150
4160-150-V70S16 16.0 16 150
4180-150-V70S18 18.0 18 150
4200-150-V70S20 20.0 20 150

ZPLFE4000 ( )

ØD
0.02

Ø12~ 0.03
35 PC320U
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Z+ F

ØD Ød ℓ L

ZPFE 3020-050-S4 2.0 4 6 50
3030-050-S4 3.0 4 50
3040-050-S4 4.0 4 11 50
3050-050 5.0 6 13 50
3060-050 6.0 6 16 50
3065-060 6.5 8 16 60
3080-060 8.0 8 20 60
3095-075 10 24
3100-075 10.0 10 25
3120-075 12.0 12 30
3106-100 16.0 16 36 100
3180-100 18.0 18 40 100
3200-100 20.0 20 45 100
3250-100 25.0 25 50 100

ØD Ød ℓ L

ZPFE 6060-050 6.0 6 15 50
6080-060 8.0 8 20 60
6100-075 10.0 10 25
6120-075 12.0 12 30
6160-100 16.0 16 36 100
6200-100 20.0 20 45 100

ZPFE3000 ( )

ZPFE6000 ( )

ØD
0.02

Ø12~ 0.03

ØD
0.02

Ø12~ 0.03

35 PC320U

35 PC320U
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Z+F

R ØD Ød ℓ L

ZPBE 2008-050-S4 0.4 0.8 4 1.6 50
2009-050-S4 0.5 4 1.8 50
2010-050-S4 0.5 1.0 4 2 50
2015-050-S4 0.8 1.5 4 3 50
2020-050-S4 1.0 2.0 4 4 50
2020-050 1.0 2.0 6 4 50
2025-050-S4 1.3 2.5 4 5 50
2030-050-S4 1.5 3.0 4 6 50
2030-050 1.5 3.0 6 6 50
2040-050-S4 2.0 4.0 4 8 50
2040-050 2.0 4.0 6 8 50
2050-050 2.5 5.0 6 10 50
2060-050 3.0 6.0 6 12 50
2070-060 3.5 8 14 60
2080-060 4.0 8.0 8 14 60
2090-075 4.5 10 16
2100-075 5.0 10.0 10 18
2110-075 5.5 11.0 12 20
2120-075 6.0 12.0 12 22
2130-090 6.5 13.0 14 26
2140-090 14.0 14 26
2150-090 15.0 16 30
2160-100 8.0 16.0 16 30 100
2200-100 10.0 20.0 20 38 100

ZPBE2000 ( )

ØD
0.02

Ø12~ 0.03
35 PC320U
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Z+ F

R ØD Ød ℓ L

ZPLBE 2020-075-S4 1.0 2.0 4 4
2030-075-S4 1.5 3.0 4 6
2030-075 1.5 3.0 6 6
2040-075-S4 2.0 4.0 4 8
2040-075 2.0 4.0 6 8
2050-075 2.5 5.0 6 10
2060-075 3.0 6.0 6 12
2080-100 4.0 8.0 8 14 100
2100-100 5.0 10.0 10 18 100
2120-100 6.0 12.0 12 20 100

R ØD Ød ℓ L

ZPBE 4020-050-S4 1.0 2.0 4 4 50
4025-050-S4 1.3 2.5 4 5 50
4030-050-S4 1.5 3.0 4 6 50
4030-050 1.5 3.0 6 6 50
4040-050-S4 2.0 4.0 4 8 50
4040-050 2.0 4.0 6 8 50
4050-050 2.5 5.0 6 10 50
4060-050 3.0 6.0 6 12 50
4070-060 3.5 8 14 60
4080-060 4.0 8.0 8 14 60
4090-075 4.5 10 16
4100-075 5.0 10.0 10 18
4110-075 5.5 11.0 12 20
4120-075 6.0 12.0 12 22
4140-075 14.0 14 24
4160-100 8.0 16.0 16 30 100
4200-100 10.0 20.0 20 38 100

ZPLBE2000 ( )

ZPBE4000 ( )

ØD
0.02

Ø12~ 0.03

ØD
0.02

Ø12~ 0.03

35 PC320U

35 PC320U
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Z+F

ØD Ød ℓ L

ZPRE 2010-050-S4-R02 4 3 50
2020-050-S4-R02 4 6 50
2030-050-S4-R02 4 50
2030-050-R02 6 50
2030-050-S4-R03 4 50
2030-050-R03 6 50
2030-050-S4-R05 4 50
2030-050-R05 6 50
2040-050-S4-R02 4 11 50
2040-050-R02 6 11 50
2040-050-S4-R03 4 11 50
2040-050-R03 6 11 50
2040-050-S4-R05 4 11 50
2040-050-R05 6 11 50
2040-050-S4-R10 4 11 50
2050-050-R02 6 13 50
2050-050-R03 6 13 50
2050-050-R05 6 13 50
2050-050-R010 6 13 50
2060-050-R05 6 16 50
2060-050-R10 6 16 50
2060-050-R15 6 16 50
2060-050-R20 6 16 50
2080-060-R03 8 20 60
2080-060-R05 8 20 60
2080-060-R10 8 20 60
2080-060-R15 8 20 60
2080-060-R20 8 20 60
2100-075-R03 10 25
2100-075-R06 10 25
2100-075-R10 10 25
2100-075-R15 10 25
2100-075-R20 10 25
2100-075-R30 10 25
2120-075-R05 12 30
2120-075-R10 12 30
2120-075-R15 12 30
2120-075-R20 12 30
2120-075-R30 12 30
2160-100-R10 16 36 100
2160-100-R20 16 36 100
2160-100-R30 16 36 100

ZPRE2000 ( )

ØD
0.02

Ø12~ 0.03
35 PC320U
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Z+ F

ØD Ød ℓ L

ZPLRE 2060-075-R05 6 16
2060-075-R10 6 16
2060-075-R15 6 16
2080-100-R05 8 20 100
2080-100-R10 8 20 100
2080-100-R15 8 20 100
2100-100-R05 10 25 100
2100-100-R10 10 25 100
2100-100-R15 10 25 100
2100-100-R20 10 25 100
2120-100-R05 12 30 100
2120-100-R10 12 30 100
2120-100-R15 12 30 100
2120-100-R20 12 30 100
2160-150-R05 16 36 150
2160-150-R10 16 36 150
2160-150-R15 16 36 150
2160-150-R20 16 36 150

ZPLRE2000 ( )

ØD
0.02

Ø12~ 0.03
35 PC320U
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Z+F

ØD Ød ℓ L

ZPRE 4015-050-S4-R02 4 5 50
4020-050-S4-R02 4 6 50
4030-050-S4-R02 4 50
4030-050-S4-R03 4 50
4030-050-S4-R05 4 50
4040-050-S4-R02 4 11 50
4040-050-S4-R03 4 11 50
4040-050-S4-R05 4 11 50
4040-050-S4-R10 4 11 50
4045-050-R10 6 12 50
4050-050-R02 6 13 50
4050-050-R05 6 13 50
4050-050-R10 6 13 50
4050-050-R15 6 13 50
4060-050-R05 6 16 50
4060-050-R10 6 16 50
4060-050-R15 6 16 50
4080-060-R03 8 20 60
4080-060-R05 8 20 60
4080-060-R10 8 20 60
4080-060-R15 8 20 60
4080-060-R20 8 20 60
4100-075-R03 10 25
4100-075-R05 10 25
4100-075-R10 10 25
4100-075-R15 10 25
4100-075-R20 10 25
4100-075-R25 10 25
4100-075-R30 10 25
4120-075-R05 12 30
4120-075-R10 12 30
4120-075-R15 12 30
4120-075-R20 12 30
4120-075-R25 12 30
4120-075-R30 12 30
4160-100-R05 16 36 100
4160-100-R10 16 36 100
4160-100-R20 16 36 100
4160-100-R30 16 36 100

ZPRE4000 ( )

ØD
0.02

Ø12~ 0.03
35 PC320U
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Z+ F

ØD Ød ℓ L

ZPLRE 4060-075-R05 6 16
4060-075-R10 6 16
4060-075-R15 6 16
4080-100-R05 8 20 100
4080-100-R10 8 20 100
4080-100-R15 8 20 100
4080-100-R20 8 20 100
4100-100-R05 10 25 100
4100-100-R10 10 25 100
4100-100-R15 10 25 100
4100-100-R20 10 25 100
4120-100-R05 12 30 100
4120-100-R10 12 30 100
4120-100-R15 12 30 100
4120-100-R20 12 30 100
4120-100-R30 12 30 100
4160-150-R05 16 36 150
4160-150-R10 16 36 150
4160-150-R15 16 36 150
4160-150-R20 16 36 150
4160-150-R30 16 36 150

ZPLRE4000 ( )

ØD
0.02

Ø12~ 0.03
35 PC320U
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+F
S+ Endmill
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■                 

■

■
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+ F

  

  

   

   

   

■ ■

STS R R R

2 240 540 240
4 260 600 340 280
6 360 360 280
8 100 460 300

10 410 800 120 460 300
12 380 100 410 280
14 320 600 660
16 500 320 800 230
20 250 400 85 600 200
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S+F

PC320S

PC320S

ØD Ød ℓ L

SPFE 1.0 4 3 50
1.5 4 4 50

4020-050 2.0 4 6 50
2.5 4 8 50
3.0 4 50
3.0 6 50
4.0 4 11 50
4.0 6 11 50
5.0 6 13 50
6.0 6 16 50
8.0 8 20 60

10.0 10 30
4120-075 12.0 12 32

ØD Ød ℓ L

SPLFE 1.0 4 4 50
1.5 4 6 50
2.0 4 8 50
2.5 4 10 50

4030-050-S6 3.0 6 12 50
4.0 6 16 50
5.0 6 20 60
6.0 6 24 60
8.0 8 35

10.0 10 45 100
4120-100 12.0 12 45 100

SPFE4000 ( )

SPLFE4000 ( )

ØD

Ø1~Ø12

ØD

Ø1~Ø12
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+ F
R+ Endmill

R+

7

5.5

R+

11

8

(α1°≠α2° ) ( β1°≠β2° )

α1°
α2°

β1°

β2°

■

■

■          

■

■

■          

■

■
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+F

R RC25~HR R RC25~HR

6
8 830

10 830
12 800
14
16
18 680
20 630
25 840 600

6
8

10
12
14
16
18
20
25

■  

   R )
R )

■  

   

■  

   

R )
R )

■  
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+ F

R RC35~HR RC45~HR

6 840 260
8 840 240

10 840
12 840 260
14 840 200
16 510 160
18 420 150
20 560 360 150
25 620 410 160

R RC25~HR R RC25~HR

6
8

10
12
14
16
18
20
25 850

■  

   R )
R )

■  

   R )
R )

■  

   

R )
R )

■  

   

R )
R )
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+F

R RC25~HR R RC25~HR

6 800
8

10
12
14 880
16 840
18
20
25 680

R RC20~HR
 

RC30~HR

6 80 60 55 800 30
8 105 65 560 45

10 150 120 800 110 450 60
12 180 800 140 630 110 400
14 800 180 140 560 110 350
16 180 560 140 450 110 280
18 630 180 500 140 400 110 250
20 560 180 450 140 400 110 220
22 500 220 450 350 140 220
25 450 220 400 310 140 180 85
28 400 210 350 160 280 130 160 85
30 350 210 310 160 250 130 160 85
32 350 210 280 160 220 130 140 85
36 310 210 250 160 200 130 120 85
40 280 200 220 150 180 120 110 80
50 220 200 180 160 140 80

■
 

   R )
R )

■
 

   

■  

   

R )
R )

■  
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+ F

R RC20~HR
 

RC30~HR

6 200 155 100
8 250 200 140 110

10 360 850 140
12 360 850 200 155
14 360 200 600 155
16 360 625 200 520 155
18 360 850 580 200 155
20 500 200 420 155
22 850 620 450 200 380 155
25 360 400 340 155

■
 

   

■  
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R+F

ØD Ød ℓ L C

EM09CA– 060 6.0 6 14 52 0.25
070 8 18 63 0.3
080 8.0 8 18 63 0.3
090 10 22 80 0.3
100 10.0 10 22 80 0.3
110 11.0 12 26 80 0.4
120 12.0 12 26 80 0.4
140 14.0 14 30 80 0.4
160 16.0 16 34 105 0.6
180 18.0 18 38 105 0.6
200 20.0 20 42 105 0.6

ØD Ød ℓ L C

EM11CA– 060 6.0 6 18 63 0.3
070 8 23 63 0.3
080 8.0 8 23 63 0.3
090 10 30 80 0.3
100 10.0 10 30 80 0.3
110 11.0 12 32 80 0.5
120 12.0 12 32 80 0.5
140 14.0 14 32 80 0.5
160 16.0 16 48 105 0.5
180 18.0 18 48 105 0.5
200 20.0 20 50 105 0.5
250 25.0 25 50 105 0.5

EM09CA 

EM11CA 

ØD
Ø6~Ø10 0.00~

Ø10~Ø18 0.00~
Ø18~Ø20 0.00~

ØD
Ø6~Ø10 0.00~

Ø10~Ø18 0.00~
Ø18~Ø25 0.00~

C

30 PC30T

45 FN30T

C
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R+ F

ØD Ød ℓ L C

EM36CA– 050 5.0 6 63 0.3
060 6.0 8 63 0.5
080 8.0 8 28 0.5
100 10.0 10 34 82 0.5
120 12.0 12 40 0.5
140 14.0 16 40 0.6
160 16.0 16 48 108 0.6
180 18.0 20 48 108 0.6
200 20.0 20 56 122 0.6

ØD Ød ℓ L C

EM37CA– 050 5.0 6 13 60 0.3
060 6.0 8 13 80 0.5
080 8.0 8 80 0.5
100 10.0 10 22 80 0.5
120 12.0 12 26 80 0.5
140 14.0 16 26 85 0.6
160 16.0 16 32 100 0.6
180 18.0 20 32 100 0.6
200 20.0 20 38 105 0.6

EM36CA 

EM37CA 

ØD

Ø5~Ø20 0.00~

ØD

Ø5~Ø20 0.00~

40/42 PC30T

18/23 PC30T

C

C
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R+F

ØD Ød ℓ L C

EM38CA– 050 5.0 6 13 50 0.3
060 6.0 6 16 50 0.3
080 8.0 8 20 60 0.3
100 10.0 10 25 0.3
120 12.0 12 30 80 0.4
140 14.0 16 35 100 0.6
160 16.0 16 40 100 0.6
180 18.0 20 40 110 0.6
200 20.0 20 45 110 0.6

ØD Ød ℓ L C

EM43CA– 050 5.0 6 13 0.3
060 6.0 6 13 0.5
080 8.0 8 63 0.5
100 10.0 10 22 0.5
120 12.0 12 26 82 0.5
140 14.0 16 26 82 0.6
160 16.0 16 32 0.6
180 18.0 20 32 0.6
200 20.0 20 38 104 0.6

EM38CA 

EM43CA 

ØD

Ø5~Ø20

ØD

Ø5~Ø20

30 PC40T

40/42 PC30T

C

C
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R+ F

ØD Ød ℓ L C

EM16PM– 060 6.0 6 20 60 0.5
070 10 20 0.5
080 8.0 10 25 0.5
090 10 30 0.5
100 10.0 10 35 85 0.5
120 12.0 12 40 100 0.6
140 14.0 12 40 100 0.6
160 16.0 16 50 110 0.6
180 18.0 16 50 110 0.6
200 20.0 20 60 125 0.6

EM16PM 

ØD Ød ℓ L

EM11PM– 060 6.0 6 20 60
070 10 20
080 8.0 10 25
090 10 30
100 10.0 10 35 85
120 12.0 12 40 100
140 14.0 16 40 100
160 16.0 16 50 110
180 18.0 20 50 110
200 20.0 20 60 125

EM11PM 

30 HSSE
PM HN30T

HC30T

25/30 HSSE
PM HC30T

C

ØD
Ø6~Ø10

Ø10~Ø18
Ø18~Ø20 0.105

ØD
Ø6~Ø10

Ø10~Ø18
Ø1~Ø20 0.105
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R+F

ØD Ød ℓ L C

EM17PM– 060 6.0 6 13 80 0.5
070 10 16 80 0.5
080 8.0 10 85 0.5
090 10 0.5
100 10.0 10 22 100 0.5
120 12.0 12 26 110 0.6
140 14.0 12 26 110 0.6
160 16.0 16 32 125 0.6
180 18.0 16 32 125 0.6
200 20.0 20 38 140 0.6

EM17PM 

25/30 HSSE
PM HC30T

C

ØD
Ø6~Ø10

Ø10~Ø18
Ø18~Ø20 0.105
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R+ F

ØD Ød ℓ L

EM06H9– 060 6.0 6 15 60
070 8 20 65
080 8.0 8 20 65
090 10 25
100 10.0 10 25
110 11.0 12 30 80
120 12.0 12 30 80
130 13.0 12 35
140 14.0 12 35
150 15.0 12 40
160 16.0 16 40
170 16 40
180 18.0 16 40 105
190 16 45 110
200 20.0 20 45 110
210 21.0 20 45 110
220 22.0 20 45 110
230 23.0 20 45 110
240 24.0 25 50 120
250 25.0 25 50 120
260 26.0 25 50 120
270 25 55 125
280 28.0 25 55 125
300 30.0 25 55 125
320 32.0 32 60 145
340 34.0 32 60 145
350 35.0 32 60 145
360 36.0 32 60 145
380 38.0 32 65 150
400 40.0 32 65 150
420 42.0 42 65 155
440 44.0 42 65 155
450 45.0 42 160
460 46.0 42 160
500 50.0 42 160

EM06H9M 

30 HSSE
Co 8% HC20T

HC10T

C

ØD
Ø6~Ø10

Ø10~Ø18
Ø18~Ø20 0.105
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F

■

 Ø3)
Ø3)

■
  

（

1 480 368 368 280
2 880 680 680 440
3 480
4 800 800 520
5 880 800 560
6 880 600
8 640

10 640
12 640
16 800
20 800 528
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F

ØD Ød ℓ L

SSEA 2010 1 6 3 40 1
2015 1.5 6 4 40 1
2020 2 6 6 40 1
2025 2.5 6 40 1
2030 3 6 10 45 1
2035 3.5 6 10 45 1
2040 4 6 12 45 1
2050 5 6 15 50 1
2060 6 6 15 50 1
2070 8 20 60 1
2080 8 8 20 60 1
2090 10 20 1
2100 10 10 25 1
2110 11 12 25 1
2120 12 12 30 1
2130 13 16 30 1
2140 14 16 35 1
2150 15 16 40 1
2160 16 16 40 1
2180 18 18 45 100 1
2200 20 20 45 100 1

SSEA 3020 2 6 6 40 2
3030 3 6 10 45 2
3035 3.5 6 10 45 2
3040 4 6 12 45 2
3050 5 6 15 50 2
3060 6 6 15 50 2
3070 8 20 60 2
3080 8 8 20 60 2
3090 10 20 2
3100 10 10 25 2
3110 11 12 25 2
3120 12 12 30 2
3130 13 16 30 2
3140 14 16 35 2
3150 15 16 40 2
3160 16 16 40 2

SSEA2000/3000 ( )

ØD
Ø1~Ø6

Ø11~Ø20
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F

R ØD Ød ℓ L

SSBEA 2010 0.5 1 6 3
2015 1.5 6 4
2020 1 2 6 6
2025 1.25 2.5 6 8
2030 1.5 3 6 10
2035 3.5 6 10
2040 2 4 6 12
2045 2.25 4.5 6 15 80
2050 2.5 5 6 15 80
2055 5.5 6 15 80
2060 3 6 6 15 80
2065 3.25 6.5 8 20
2070 3.5 8 20
2075 8 20
2080 4 8 8 20
2085 4.25 8.5 10 25 100
2090 4.5 10 25 100
2100 5 10 10 25 100
2110 5.5 11 12 30 110
2120 6 12 12 30 110
2130 6.5 13 16 35 120
2140 14 16 35 120
2150 15 16 40 120
2160 8 16 16 40 120
2170 8.5 20 40 130
2180 18 20 45 130
2190 20 45 130
2200 10 20 20 45 130

SSBEA2000 ( )

ØD
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1 480 368 368 280
2 880 680 680 440
3 480
4 800 800 520
5 880 800 560
6 880 600
8 640

10 640
12 640
16 800
20 800 528

■

 Ø3)
Ø3)

■
  

（
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A+ F

ØD Ød ℓ L

APFE 1 6 3 50 1
2015-050-S6 1.5 6 4 50 1
2020-050-S4 2 4 6 50 1

2.2 6 8 50 1
3.0 6 50 1
4.0 6 12 50 1
5.0 6 15 50 1
6.0 6 18 50 1
8.0 8 20 60 1

10.0 10 30 1
12.0 12 32 1
16.0 16 45 100 1

2200-100 20.0 20 45 100 1
APFE 1 4 3 50 2

3015-050-S4 1.5 4 4 50 2
3020-050-S4 2 4 6 50 2
3025-050 2.5 6 8 50 2

3.0 6 50 2
4.0 6 12 50 2
5.0 6 15 50 2
6.0 6 18 50 2
8.0 8 20 60 2

10.0 10 30 2
12.0 12 32 2
16.0 16 45 100 2

3200-100 20.0 20 45 100 2

APFE2000/3000 ( )

ØD
Ø1~Ø12

Ø12.1~Ø20
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A+F

ØD Ød ℓ L

APLFE 3.0 6 12 60 1
4.0 6 16 60 1
5.0 6 20 60 1
6.0 6 25 1
8.0 8 32 1

10.0 10 45 100 1
12.0 12 45 100 1
16.0 16 65 150 1

2200-150 20.0 20 150 1
APLFE 3.0 6 12 60 2

3040-060 4.0 6 16 60 2
3050-060 5.0 6 20 60 2

6.0 6 25 2
8.0 8 32 2

10.0 10 45 100 2
12.0 12 45 100 2
16.0 16 65 150 2

3200-150 20.0 20 150 2

APLFE2000/3000 ( )

ØD
Ø1~Ø12

Ø12.1~Ø20
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A+ F

ØD Ød ℓ L

APBE 1.0 4 2 50
1.5 4 3 50
2.0 4 4 50
2.5 4 5 50
3.0 4 6 50
3.5 4 50
4.0 4 8 50
4.5 6 50
5.0 6 10 50
5.5 6 11 50
6.0 6 12 50
8.0 8 16 60

10.0 10 20
2120-075 12.0 12 24

ØD Ød ℓ L

APRE 3040-050 4.0 6 8 50
5.0 6 13 50
6.0 6 15 50
6.5 8 16 60

8 16 60
8 20 60

8.0 8 20 60
8.5 10 20

10 20
10 22

10.0 10 25
11.0 12 30
12.0 12 30
13.0 14 30
14.0 16 32
15.0 16 32

3160-100 16.0 16 35 100
20 35 100

18.0 20 35 100
20.0 20 45 100

3250-105 25.0 25 50 105

APBE2000 ( )

APRE3000 ( )

ØD

Ø1~Ø12

ØD

Ø1~Ø12

25

PBE2000 ( )
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C-Max

0.5
1

1.5
2
3
4
5
6 600 600
8 480 480

10 384 384
12 324 324

CRE
CRE

0

60

120
100

80

40
20

PC210C

100

75

120

F

■

 

■                

■

■
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C-Max F

ØD Ød ℓ L

CFE 2010-040 1 4 2.5 40
2015-040 1.5 4 4 40
2020-045 2 4 5 45
2030-045 3 6 8 45
2040-050 4 6 11 50
2050-060 5 6 13 60
2060-060 6 6 13 60
2080-060 8 8 60
2100-070 10 10 22
2120-075 12 12 26

ØD Ød ℓ₁ ℓ₂ L

CFNE 2005-045-N2 0.5 4 0.8 2 45
2005-045-N4 0.5 4 0.8 4 45
2005-045-N6 0.5 4 0.8 6 45
2005-050-N8 0.5 4 0.8 8 50
2010-045-N4 1 4 1.5 4 45
2010-045-N6 1 4 1.5 6 45
2010-050-N8 1 4 1.5 8 50
2010-050-N10 1 4 1.5 10 50
2015-045-N6 1.5 4 2.3 6 45
2015-050-N8 1.5 4 2.3 8 50
2015-050-N10 1.5 4 2.3 10 50
2015-050-N12 1.5 4 2.3 12 50
2020-045-N6 2 4 3 6 45
2020-050-N8 2 4 3 8 50
2020-050-N10 2 4 3 10 50
2020-055-N12 2 4 3 12 50
2030-050-N10 3 4 4.5 10 50
2030-050-N12 3 4 4.5 12 50
2030-060-N14 3 4 4.5 14 60
2030-060-N16 3 4 4.5 16 60
2040-050-N12 4 6 6 12 50
2040-050-N16 4 6 6 16 50
2040-060-N20 4 6 6 20 60

CFE2000 ( )

CFNE2000 ( )

30
ØD

Ø0.5~Ø6 0.00~0.01
Ø8~Ø12 0.00~0.02

ØD
Ø0.5~Ø6 0.00~0.01
Ø8~Ø12 0.00~0.02

30
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C-MaxF

R ØD Ød ℓ L

CBE 2010-050 0.5 1 4 2.5 50
2015-050 1.5 4 4 50
2020-050 1 2 4 5 50
2030-060 1.2 3 6 8 60
2040-070 2 4 6 8
2050-080 2.5 5 6 10 80
2060-080 3 6 6 12 80
2080-090 4 8 8 14
2100-100 5 10 10 18 100
2120-110 6 12 12 22 110

R ØD Ød ℓ₁ ℓ₂ L

CBNE 2005-045-N2 0.25 0.5 4 0.5 2 45
2005-045-N4 0.25 0.5 4 0.5 4 45
2005-045-N6 0.25 0.5 4 0.5 6 45
2005-050-N8 0.25 0.5 4 0.5 8 50
2010-045-N4 0.5 1 4 1 4 45
2010-045-N6 0.5 1 4 1 6 45
2010-050-N8 0.5 1 4 1 8 50
2010-050-N10 0.5 1 4 1 10 50
2015-050-N8 1.5 4 1.5 8 50
2015-050-N10 1.5 4 1.5 10 50
2015-050-N12 1.5 4 1.5 12 50
2015-055-N14 1.5 4 1.5 14 55
2020-050-N8 1 2 4 2 8 50
2020-050-N10 1 2 4 2 10 50
2020-050-N12 1 2 4 2 12 50
2020-055-N14 1 2 4 2 14 55
2030-050-N10 1.5 3 4 3 10 50
2030-050-N12 1.5 3 4 3 12 50
2030-055-N14 1.5 3 4 3 14 55
2030-055-N16 1.5 3 4 3 16 60
2040-060-N16 2 4 6 4 16 60
2040-060-N20 2 4 6 4 20 60
2040-070-N25 2 4 6 4 25
2040-070-N30 2 4 6 4 30

CBE2000 ( )

CBNE2000 ( )

ØD
Ø0.5~Ø6 0.00~0.01
Ø8~Ø12 0.00~0.02

30

30

ØD
Ø0.5~Ø6 0.00~0.01

0.00~0.02
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C-Max F

ØD Ød ℓ L

CRE 2020-045-R05 0.5 2 4 5 45
2030-045-R05 0.5 3 6 8 45
2040-050-R05 0.5 4 6 11 50
2050-060-R05 0.5 5 6 13 60
2060-060-R05 0.5 6 6 13 60
2080-060-R10 1 8 8 60
2100-070-R10 1 10 10 22
2120-075-R10 1 12 12 26

ØD Ød ℓ₁ ℓ₂ L

CRNE 2010-045-R02N4 0.2 1 4 1.5 4 45
2010-045-R02N6 0.2 1 4 1.5 6 45
2010-050-R02N8 0.2 1 4 1.5 8 50
2010-050-R02N10 0.2 1 4 1.5 10 50
2015-045-R02N6 0.2 1.5 4 2.3 6 45
2015-050-R02N8 0.2 1.5 4 2.3 8 50
2015-050-R02N10 0.2 1.5 4 2.3 10 50
2015-050-R02N12 0.2 1.5 4 2.3 12 50
2020-045-R05N6 0.5 2 4 3 6 45
2020-050-R05N8 0.5 2 4 3 8 50
2020-050-R05N10 0.5 2 4 3 10 50
2020-055-R05N12 0.5 2 4 3 12 50
2030-050-R05N10 0.5 3 4 4.5 10 50
2030-050-R05N12 0.5 3 4 4.5 12 50
2030-060-R05N14 0.5 3 4 4.5 14 60
2030-060-R05N16 0.5 3 4 4.5 16 60
2040-050-R05N12 0.5 4 6 6 12 50
2040-050-R05N16 0.5 4 6 6 16 50
2040-060-R05N20 0.5 4 6 6 20 60

CRE2000 ( )

CRNE2000 ( )

ØD
Ø0.5~Ø6 0.00~0.01

0.00~0.02

ØD
Ø0.5~Ø6 0.00~0.01

0.00~0.02

30

30
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■       
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2 800
3 800
4 680
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10 860
12 860
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1 400
2 800
3
4
5
6
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F

ØD Ød I₁ I₂ L

DFE 2010-045-N050S04 1 4 3 5 45
2010-060-N050S04 1 4 3 5 60
2010-060-N100S04 1 4 3 10 60
2010-060-N150S04 1 4 3 15 60
2010-060-N200S04 1 4 3 20 60
2010-060-N250S04 1 4 3 25 60
2015-060-N050S04 1.5 4 4 5 60
2015-060-N100S04 1.5 4 4 10 60
2015-060-N150S04 1.5 4 4 15 60
2015-060-N200S04 1.5 4 4 20 60
2015-060-N250S04 1.5 4 4 25 60
2020-045-N080S04 2 4 6 8 45
2020-080-N080S04 2 4 6 8 80
2020-080-N100S04 2 4 6 10 80
2020-080-N150S04 2 4 6 15 80
2020-080-N200S04 2 4 6 20 80
2020-080-N250S04 2 4 6 25 80
2020-080-N300S04 2 4 6 30 80
2020-080-N400S04 2 4 6 40 80
2030-050-N100S06 3 6 10 50
2030-080-N100S04 3 4 10 80
2030-080-N200S04 3 4 20 80
2030-080-N250S04 3 4 25 80
2030-080-N300S04 3 4 30 80
2030-080-N400S04 3 4 40 80
2040-050-N160S06 4 6 12 16 50
2040-080-N160S04 4 4 12 16 80
2050-060-N200S06 5 6 15 20 60
2050-110-N200S06 5 6 15 20 110
2060-060-N180S06 6 6 18 60
2060-110-N250S06 6 6 18 25 110
2060-150-N250S06 6 6 18 25 150
2080-070-N250S08 8 8 25
2080-150-N400S08 8 8 25 40 150
2100-080-N300S10 10 10 30 80
2100-150-N500S10 10 10 30 50 150
2120-080-N350S12 12 12 35 80
2120-150-N600S12 12 12 35 60 150

DFE2000 ( )

30 ND3000

ØD

Ø6.0~

ØD

l1

l2

L

Ød
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F

ØD Ød I₁ I₂ L

DFE 4020-045-N060S04 2 4 6 8 45
4020-060-N100S04 2 4 10 12 60
4030-050-N100S06 3 6 10 12 50
4030-060-N150S04 3 4 15 18 60
4040-050-N150S06 4 6 15 18 50
4040-080-N200S04 4 4 20 80
4060-060-N180S06 6 6 18 60
4060-110-N300S06 6 6 30 110
4060-150-N300S06 6 6 30 150
4080-070-N250S08 8 8 25
4080-110-N400S08 8 8 40 110
4080-150-N400S08 8 8 40 150
4100-080-N250S10 10 10 25 80
4100-110-N400S10 10 10 40 110
4100-150-N500S10 10 10 50 150
4120-080-N300S12 12 12 30 80
4120-110-N400S12 12 12 40 110
4120-150-N500S12 12 12 50 150

DFE4000 ( )

30 ND3000

ØD

Ø6.0~

ØD

l1

l2

L

Ød
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F

R ØD Ød I₁ I₂ L

DBE 2006-045-N020S04 0.3 0.6 4 2 2 45
2006-045-N050S04 0.3 0.6 4 2 5 45
2006-045-N080S04 0.3 0.6 4 2 8 45
2006-045-N100S04 0.3 0.6 4 2 10 45
2008-045-N030S04 0.4 0.8 4 2.5 3 45
2008-045-N050S04 0.4 0.8 4 2.5 5 45
2008-045-N100S04 0.4 0.8 4 2.5 10 45
2010-060-N030S04 0.5 1 4 3 3 60
2010-060-N050S04 0.5 1 4 3 5 60
2010-060-N080S04 0.5 1 4 3 8 60
2010-060-N100S04 0.5 1 4 3 10 60
2010-060-N120S04 0.5 1 4 3 12 60
2010-060-N150S04 0.5 1 4 3 15 60
2010-060-N200S04 0.5 1 4 3 20 60
2010-080-N250S04 0.5 1 4 3 25 80
2010-080-N300S04 0.5 1 4 3 30 80
2010-080-N350S04 0.5 1 4 3 35 80
2010-080-N400S04 0.5 1 4 3 40 80
2015-060-N050S04 1.5 4 4 5 60
2015-080-N100S04 1.5 4 4 10 80
2015-080-N150S04 1.5 4 4 15 80
2015-080-N200S04 1.5 4 4 20 80
2015-080-N250S04 1.5 4 4 25 80
2015-080-N300S04 1.5 4 4 30 80
2015-080-N350S04 1.5 4 4 35 80
2015-080-N400S04 1.5 4 4 40 80
2020-060-N080S04 1 2 4 6 8 60
2020-080-N100S04 1 2 4 6 10 80
2020-080-N150S04 1 2 4 6 15 80
2020-080-N200S04 1 2 4 6 20 80
2020-080-N250S04 1 2 4 6 25 80
2020-080-N300S04 1 2 4 6 30 80
2020-080-N350S04 1 2 4 6 35 80
2020-100-N400S04 1 2 4 6 40 100
2020-100-N450S04 1 2 4 6 45 100
2020-100-N500S04 1 2 4 6 50 100

DBE2000 ( )

30 ND3000

ØD

Ø6.0~

R

ØD

l1

l2

L

Ød
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F

R ØD Ød I₁ I₂ L

DBE 2030-060-N100S04 1.5 3 4 10 60
2030-100-N150S04 1.5 3 4 15 100
2030-100-N200S04 1.5 3 4 20 100
2030-100-N250S04 1.5 3 4 25 100
2030-100-N300S04 1.5 3 4 30 100
2030-100-N350S04 1.5 3 4 35 100
2030-100-N400S04 1.5 3 4 40 100
2030-100-N500S04 1.5 3 4 50 100
2040-060-N160S04 2 4 4 12 16 60
2040-080-N160S04 2 4 4 12 16 80
2040-080-N300S04 2 4 4 12 30 80
2040-100-N160S04 2 4 4 12 16 100
2040-100-N400S04 2 4 4 12 40 100
2040-130-N160S04 2 4 4 12 16 130
2040-130-N400S04 2 4 4 12 40 130
2050-110-N200S06 2.5 5 6 15 20 110
2060-080-N250S06 3 6 6 20 25 80
2060-110-N250S06 3 6 6 20 25 110
2060-150-N300S06 3 6 6 20 30 150
2080-080-N300S08 4 8 8 25 30 80
2080-110-N300S08 4 8 8 25 30 110
2080-150-N500S08 4 8 8 25 50 150
2080-200-N400S08 4 8 8 25 40 200
2100-080-N400S10 5 10 10 30 40 80
2100-110-N400S10 5 10 10 30 40 110
2100-150-N600S10 5 10 10 30 60 150
2100-200-N500S10 5 10 10 30 50 200
2120-110-N500S12 6 12 12 35 50 110
2120-150-N500S12 6 12 12 35 50 150
2120-200-N600S12 6 12 12 35 60 200

DBE2000 ( )

30 ND3000

ØD

Ø6.0~

R

ØD

l1

l2

L

Ød
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R ØD Ød I₁ I₂ L

DBE 4020-060-N080S04 1 2 4 6 8 60
4020-080-N100S04 1 2 4 6 10 80
4020-080-N200S04 1 2 4 6 20 80
4020-080-N300S04 1 2 4 6 30 80
4020-080-N400S04 1 2 4 6 40 80
4030-060-N100S04 1.5 3 4 10 60
4030-100-N150S04 1.5 3 4 15 100
4030-100-N200S04 1.5 3 4 20 100
4030-100-N300S04 1.5 3 4 30 100
4030-100-N400S04 1.5 3 4 40 100
4030-100-N500S04 1.5 3 4 50 100
4040-060-N160S04 2 4 4 12 16 60
4040-080-N160S04 2 4 4 12 16 80
4040-100-N160S04 2 4 4 12 16 100
4040-130-N160S04 2 4 4 12 16 130
4060-080-N250S06 3 6 6 20 25 80
4060-110-N250S06 3 6 6 20 25 110
4060-150-N300S06 3 6 6 20 30 150
4080-080-N300S08 4 8 8 25 30 80
4080-110-N300S08 4 8 8 25 30 110
4080-150-N350S08 4 8 8 25 35 150
4080-200-N400S08 4 8 8 25 40 200
4100-080-N350S10 5 10 10 30 35 80
4100-110-N350S10 5 10 10 30 35 110
4100-150-N400S10 5 10 10 30 40 150
4100-200-N500S10 5 10 10 30 50 200
4120-110-N500S12 6 12 12 35 50 110
4120-150-N500S12 6 12 12 35 50 150
4120-200-N600S12 6 12 12 35 60 200

DBE4000 ( )

30 ND3000

ØD

Ø6.0~

R

ØD

l1

l2

L

Ød
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ØD Ød ℓ1 ℓ2 L

CCDR 4060-065 6 6 3 18 65 1
4080-075 8 8 4 24 1

CCDR 6100-085 10 10 5 30 85 2
6120-100 12 12 6 36 100 2

ØD Ød ℓ1 ℓ2 L

CCDR 402500 0.250 0.125 2.500 1
402500L 0.250 0.125 1.500 4.000 1

CCDR 603750 0.125 1.000 3.250 2
603750L 0.125 1.500 4.000 2
605000 0.500 0.125 1.000 3.250 2
605000L 0.500 0.125 1.500 4.000 2

CCDR4000/6000 ( )

ND2100

ND2100

ØD
Ø6~ 12

ØD
Ø0.250~0.500

1
2

1
2

30°

30°
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ØD Ød ℓ1 L

CCR 2040-050 4 4 12 50
2050-050 5 5 15 50
2060-065 6 6 18 65
2080-075 8 8 24
2100-065 10 10 30 85
2120-065 12 12 36 100

ØD Ød ℓ1 L

CCR 202500 0.250 2.500
202500L 0.250 1.500 4.000
203750 1.000 3.250
203750L 1.500 4.000
205000 0.500 1.000 3.250
205000L 0.500 1.500 4.000

CCR2000 ( )

-27

-27

ND2100

ND2100

ØD
Ø4~ 12

ØD
Ø0.250~0.500

1



F
98

F

ØD Ød ℓ1 L

CCLR 4040-050 4 4 12 50
4050-050 5 5 15 50
4060-065 6 6 18 65
4080-075 8 8 24
4100-085 10 10 30 85
4120-100 12 12 36 100

ØD Ød ℓ1 L

CCLR 402500 0.250 2.500
402500L 0.250 1.500 4.000
403750 1.000 3.250
403750L 1.500 4.000
405000 0.500 1.000 3.250
405000L 0.500 1.500 4.000

CCLR4000 ( )

15

15

ND2100

ND2100

ØD
Ø4~ 12

ØD
Ø0.250~0.500

1
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ØD Ød ℓ1 L

CCRR 6060-065 6 6 18 65 1
6080-075 8 8 24 1

CCRR 8100-085 10 10 30 85 2
8120-100 12 12 36 100 2

ØD Ød ℓ1 L

CCRR 602500 0.250 2.500 1
602500L 0.250 1.500 4.000 1

CCRR 803750 1.000 3.250 2
803750L 1.500 4.000 2
805000 0.500 1.000 3.250 2
805000L 0.500 1.500 4.000 2

CCRR6000/8000 ( )

-25

-25

ND2100

ND2100

ØD
Ø6~ 12

ØD
Ø0.250~0.500

1

1
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PCD Endmill

0802PDE

30~300
35~300 0.04~0.12
10~100 0.04~0.2

ØD Ød a ℓ L

PDES

F

Ø8.0
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F

ØD Ød ℓ L

PDE 1040 4 6 15 45
1050 5 6 15 50
1060 6 6 20 60

PDE 2060 6 8 20 60
2070 8 20 60
2080 8 8 20 60
2090 10 25
2100 10 10 25
2120 12 12 25

PDE1000/2000 ( )
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Brazed Endmill
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■

R

■

R

■

R

■

R

R R R

20 152 88 560 44
25 136 450 36
30 120 650 64 32
40 800 500 56 280 24
50 650 88 400 48 220 20

R R R

20 230 133 560 66
25 205 450 54
30 180 650 48
40 800 145 500 85 280 36
50 650 135 400 220 30

F



F
104

F

ØD Ød ℓ₁ ℓ₂ L

ZSE 214 14 16 28
215 15 16 28
216 Q 16 16 28 55
217 20 30 115
218 18 20 30 115
219 20 30 115
220 Q 20 20 30 115
221 21 20 35 65 115
222 22 20 35 65 115
223 23 25 35 125
224 24 25 35 125
225 25 25 35 125
226 Q 26 25 35 125
227 25 35 125
228 28 25 35 125
229 32 40 150
230 Q 30 32 40 150
231 31 32 40 150
232 32 32 45 150
233 33 32 45 150
234 34 32 50 85 150
235 35 32 50 85 150
236 36 32 50 85 150
237 32 55 80 150
238 38 32 55 80 150
238S 38 42 55 80 150
240 Q 40 32 60 150
240S 40 42 60 150
242 42 32 60 150
244 44 32 65 80 160
245 45 32 65 80 160
245S 45 42 65 80 160
247 32 65 80 160
248 48 32 65 80 160
248S 48 42 65 80 160
250 50 32 65 80 160
250S 50 42 65 80 160

ZSE 314 14 16 28
315 15 16 28
316 16 16 28 55
317 20 30 115
318 18 20 30 115
319 20 30 115
320 20 20 30 115
322 22 20 35 65 115
325 25 25 35 125
326 26 25 35 125
328 28 25 35 125
330 30 32 40 150
331 31 32 40 150

ZSE200/300 ( )

ØD
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ØD Ød ℓ₁ ℓ₂ L

ZSE 332 32 32 45 150
333 33 32 45 150
334 34 32 50 85 150
335 35 32 50 85 150
338 38 32 55 80 150
338S 38 42 55 80 150
340 40 32 60 150
340S 40 42 60 150
342 42 32 60 150
345 45 32 65 80 160
345S 45 42 65 80 160
350 50 32 65 80 160
350S 50 42 65 80 160

ZSE 414 14 16 28
415 15 16 28
416 Q 16 16 28 55
417 20 30 115
418 18 20 30 115
419 20 30 115
420 Q 20 20 30 115
421 21 20 35 65 115
422 22 20 35 65 115

23 25 35 125
424 24 25 35 125
425 Q 25 25 35 125
426 26 25 35 125
427 25 35 125
428 28 25 35 125
429 32 40 150
430 30 32 40 150
432 Q 32 32 45 150
435 35 32 50 80 150
438 38 32 55 85 150
438S 38 42 55 85 150
440 Q 40 32 60 150
440S 40 42 60 150
445 45 32 65 80 160
445S 45 42 65 80 160
450 50 32 65 80 160
450S 50 42 65 80 160

ZSE 634 34 32 50 85 150
635 35 32 50 85 150
638 38 32 55 80 150
638S 38 42 55 80 150
640 40 32 60 150
640S 40 42 60 150
645 45 32 65 80 160
645S 45 42 65 80 160
650 50 32 65 80 160
650S 50 42 65 80 160

ZSE300/400/600 ( )

ØD

F
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F

ØD Ød ℓ₁ ℓ₂ L

ZSEA 215 15 16 28
216 16 16 28 55
218 18 20 30 115
219 20 30 115
220 20 20 30 115
221 21 20 35 65 115
222 22 20 35 65 115
223 23 25 35 125
224 24 25 35 125
225 25 25 35 125
228 28 25 35 125
230 30 32 40 150
232 32 32 45 150
238 38 32 55 80 150
240 40 32 60 150
250 50 32 65 80 160

ZSEA200 ( )

ØD
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ØD Ød ℓ₁ ℓ₂ L

ZSEL 214 14 16 50 55 120
216 16 16 50 55 120
218 18 20 60 65 140
220 20 20 60 65 140
222 22 20 60 65 140
225 25 25 65 150
230 30 32 80 85 180
232 32 32 85
235 35 32 100 85 200
240 40 42 100 105 220
245 45 42 120 230
250 50 42 120 230

ZSEL 416 16 16 50 55 120
420 20 20 60 65 140
425 25 25 65 150
430 30 32 80 85 180
435 35 32 100 85 200
440 40 42 100 105 220

ZSEXL 220 20 20 120 65 200
222 22 20 120 65 200
225 25 25 140 65 220

( )

ØD

F
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F

R ØD Ød ℓ₁ ℓ₂ L

ZSBE 213 6.5 13 16 30 60 100
214 14 16 30 65 100
215 15 16 35 55 100
216Q 8 16 16 35 55 100
217 8.5 20 35 65 110
218 18 20 35 65 110
219 20 35 65 110
220Q 10 20 20 35 65 110
221 10.5 21 20 35 65 110
222 11 22 20 35 65 110
223 11.5 23 25 40 65 120
224 12 24 25 40 120
225 12.5 25 25 40 120
230 15 30 32 40 130
231 15.5 31 32 40 80 130
232 16 32 32 50 140
233 16.5 33 32 50 140
234 34 32 50 85 150
235 35 32 50 85 150
235S 35 42 50 85 150
236 18 36 32 50 85 150
236S 18 36 42 50 85 150
237 18.5 32 50 160
237S 18.5 42 50 160
238 38 32 50 160
238S 38 42 50 160
239 32 50 160
239S 42 50 160
240 20 40 32 50 160
240S 20 40 42 50 160
245 22.5 45 32 50 105
245S 22.5 45 42 50 105
250 25 50 32 50 105
250S 25 50 42 50 105

ZSBE200 ( )

ØD

:
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R ØD Ød Ød₁ ℓ₁ ℓ₂ L

R ØD Ød ℓ₁ ℓ₂ L θ°

ØD Ød Ød₁ ℓ₁ ℓ₂ L

ØD Ød ℓ₁ ℓ₂ L θ°

ØD Ød Ød₁ ℓ₁ ℓ₂ L
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6.35
4.76

3.5

4.95
4.95

5.77
7.34
9.65
11.25

4.7
6.3

5.4

3.4
4.5

5.8
7.34

5.8
5.4

5
4.88
6.9
6.5

5.8
7.34
9.65
11.25
14.43

6.2
5.2

3.4
4.5
5.5

a b c d

CB20 8.5 3.4 20
a b c d

CFMP3R14R1-A
CFMP3R-A
CFMP4R-A

10.5
8
8

20
18
22

1
1
1

(Ø4.3)
(Ø4.3)
(Ø4.3)

a b c d

LAPDR-AJ M4×0.7 30 15 10
a b c d

CA05R
CA06R
CH5R3
CH6R4

CBH4.5R1
CBH4.5R2
CBH5R1
CBH6R1

CDH6N
CDH7N
CDH8N
CDH8N1
CDH8N2
CDH8N3

CDS8N

CGH5R1
CGH5R2
CGH5R3

8.9
12

7.85
12.02

8
9.5
10
12

9.5
7.9

10.9
10.9
10.9
12.5

10.8

19.5
20.5
22.5

5.5
7.2
7.2
9

5.74
6.4
7.8
9.3

10
11.4
16.9
16.9
16.9
19.8

17

9.5
9.5
9.5

17.6
20.6
14.8

23.97

17.7
18

21.3
26

18.6
14.7
22.4
19.1
25.4
25.4

22.2

28.8
28.8
28.8

3.3
5.3
3.1

3.75

4
4
5
6

6.1
4.7
6.1
6.1
6.1
9.2

5

2.5
3.5
5.5

a b c d

K



K
4

CBA063-3IN/MM
CBA063-4IN/MM
CBA080-IN/MM
CBP063-IN/MM
CBP080-IN/MM

M10
M10
M12
M10
M12

Ø25
Ø25
Ø28
Ø22
Ø25

Ø16
Ø16
Ø18
Ø16
Ø18

37
42.5
45.5
38.6
48.6

8
8

10
8

10

(27)
(27)
(32)
(27)
(32)

a b c d

CGH6R1
CGH6R2
CGH6R3

CHH3.5R1
CHH4.5R1
CHH5.5R1

CH4R1
CH5R1

CH5R2
CH6R2
CH6R3

CMH5R1
CMH6R2
CMH6R6
CMH6R1

CMH6R3
CMH6L3

CS5R1
CS6R1
CS8R1

CTH6L1
CTH6R1
CTH6R2

CVH3
CVH3V
CVH4
CVH5
CVH6

CXH8N

22.3
23.2
24.0

7.5
7.9
9.8

7.4
10.0

6.85
8.85
11.8

18.5
20.0
18.5
24

20.0
20.0

6.8
8.8
11.8

23.5
23.5

21.78

21
29

25.5
30

33.5

10.1

11.9
11.9
11.9

6.7
7.85
10

5
6.6

7
8.7
10

7.9
11
7.9
8.5

11
11

7
8.5
10

12
12

12.9

11
14

14.5
17

18.5

10.0

23.2
23.2
23.2

13
14.1
16.4

14.1
20.2

13.8
16.5
23

16
17.5
16

16.5

17.51
17.51

14.5
18.1
23

25.4
25.4

31.22

5.8
7
6

7.5
8

17.5

2.5
3.4
4.2

2.45
2.54

4

3.1
4.5

2
2

4.2

6.26
13.8
6.26
8.28

2
2.7
4.2

14.35
14.35
17.33

7.7
8
7

9.5
10

a b c d
CBA100-IN/MM
CBA100-IN-25.4
CBA125-IN
CBA125-IN-25.4
CBA125-MM
CBA160-IN
CBA160-MM
CBP100-IN
CBP100-IN-25.4
CBP100-MM-1
CBP125-IN
CBP125-IN-25.4
CBP125-MM
CBP125-MM-1
CBP160-IN
CBP160-MM

M16
M12
M20
M12
M20
M24
M20
M16
M12
M16
M20
M12
M20
M20
M24
M20

Ø54
Ø44
Ø65
Ø44
Ø65
Ø83
Ø83
Ø50
Ø44
Ø50

65
Ø44
Ø65
Ø61
Ø83
Ø83

Ø43
Ø36
Ø54
Ø36
Ø54
Ø73
Ø73
Ø43
Ø36
Ø43
Ø54
Ø36
Ø54
Ø54
Ø73
Ø73

47
41.5
56

43.5
57
56
53

48.6
46.5
48.6
56
55
57

65.6
56
53

14
10
17
10
17
19
17
14
10
14
17
10
17
14
19
17

(32)
(25)
(38)
(25)
(35)
(38)
(34)
(32)
(25)
(36)
(38)
(25)
(35)
(33)
(38)
(34)

a b c d

a b c d
LR10
LR12
LR16
LR20
LR25
LR32
LV2
LV3B
LV4B
LV4BN

LV3
LV3N
LV3AN
LV3C
LV3CN
LV3DN
LV4
LV4N
LV5
LV5N
LV5AN
LV6N
LV8N

3.4
3.7

4.75
5.9

7.35
8.45
2.6
3.1
4.7
4.7

3.7
3.75
3.75
3.1
3.2
3.2
4.7
4.7
6
6
6

7.5
8.6

10.8
13.5
18.7
20.5

24.25
29.7
7.75
10

14.55
16

10
10

12.1
10
10

11.65
14.55
13.45
17.1
16.4

18.82
20.5
25.5

11.7
13.4
18.3
18.7
23.7

26.95
6

9.5
15.6
14.9

12
12

11.4
7.85
7.8
9.5
14

13.2
17

17.08
17.3
21

25.4

3
3.5
4.3

5.55
6.2
7.9
2.1
3.7
4.7

4.68

3.6
3.55
4.64
3.6
3.6

3.55
4.7

4.68
6

5.95
5.95
7.6
8.6

SB0825
SB1025
SB1035
SB1230
SB1630
SB1645
SB2040

CB1025
CB1025
CB1035
CB1230
CB1245
CB1630
CB1645
CB2040

13
16
16
18
24
24
30

13
16
16
18
18
24
24
30

6
8
8
10
14
14
17

6
8
8
10
10
14
14
17

8
10
10
12
16
16
20

8
10
10
12
12
16
16
20

25
25
35
30
30
45
40

25
25
35
30
45
30
45
40

M08 × 1.25
M10 × 1.50
M10 × 1.50
M12 × 1.75
M16 × 2.0
M6 × 2.0

M20 × 2.5

M08×1.25
M10×1.50
M10×1.50
M12×1.75
M12×1.75
M16×2.0
M16×2.0
M20×2.5

A C K L M

A

A

K
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CHX0625
CTX03510
CTX04513
CTX04513H
CTX0515
CTX0517
CTX0621
DHA0514
DHA0617
DHA0620
DHA0624
DHA0815
DHA0818F
DHA0820
DHA0821F
DHA0825
DHA0830
ETGA0520CBM
ETGD0825
ETKA0523
ETKA0625
ETKD0516
ETKD0620
ETNA02506
ETNA0408
ETNA0412
ETNA0511
ETND02506F
ETND0307F
ETND03509
FTGA03507
FTGA03508
FTGA03510
FTGA03512
FTGA0411F
FTGA0417CBM
FTGA0510-P
FTGA0512-P
FTGA0513
FTGA0513-P
FTGA0517
FTGA0621
FTGA0826
FTKA02206
FTKA02206S
FTKA02555
FTKA02565
FTKA02565S
FTKA0307
FTKA03508
FTKA03510
FTKA03511A
FTKA0408
FTKA0410
FTKA0411K
FTKA0412B
FTKA0413
FTNA01633
FTNA0203
FTNA02033
FTNA0204
FTNA02205
FTNA0238
FTNA0305
FTNA0306
FTNA0307
FTNA0408
FTNA0411
FTNA0511
FTNA0513
FTNA0516

24.8
10

13.1
13.1
15

17.5
21.2

15.5
18

30.0
20

25.2
23

25.5
16.4
20
5.7

12

6.25
7.8
9.6

5.5
5.6
5.5
6.5
6.5
7.2
8.4

10.4

11.0
12.5

3.3

3.3
4.3
4.5
3.8
5.2
6.2
7.2
8.5

11

16.0

11
4.7
6.9
7.2
8

10
12.4

6.25
8.5

11.5

10
5.3
6.8
6.8
7
7
9

6.25
5.5

11.5
6.5
11.1
7.6
8.8
6.8
8.3
3.4
5.1
5.1
6.4
3.1
3.7
4.7
5.3
5.3
5.3

5.5

7.5

11.6

3.05
3.5
3.5
3.8
4.2
5.5
5.5
5.2
5.5
5.5
6.8
5.5
5.5
2.6
2.7
2.7
2.7

4.2
4.2
4.2
5.5
5.5
7.0

7.0

4
15
20
20
20
20
25
2.5

4.0
20
40
20
20
20
25
7

15
15
20
7
8

10
15
15
15
15
15
15
20
20
20
20
20
20
25
6
7
7
7
8
9

15
15
15
15
15
15
15
15
6
6
6
6
6
6
9
9
9

15
15
20
20
20

43°
40°
43°
43°
40°
40°
43°
43°
43°
43°
40°
40°
40°
60°
60°
60°
60°
60°
62°
63°
63°
61°
63°
61°
61°
61°
60°
60°
60°
60°
60°
60°
60°
60°
60°
60°
60°
60°
60°
60°
60°
60°
60°
60°
60°
60°
60°
60°
60°
60°
60°
63°
60°
60°

a b c d

LFMP3R-A
LFMP4R1-A
LFMP4R-A

LFMA3R-A
LFMA4R-A

M3.5
M4.5
M4.5

M3
M3.5

18.7
24.3
26.3

18.5
26

10.1
13.8
13.8

9.5
13.1

4.6
6.2
6.2

4.8
7.3

a b c d

N0407
N0508 0.7

0.8

7.5
8.3

6
6.6

7
7

3
3

a b c d

PN0308
PN0310
PN0312
PN0314
PN0515

3.0
3.0
3.0
3.0
4.8

8
10
12
14
3.3 14.5

a b c

AZ0508F
AZ0514

BHA0510
BHA0512
BHA0612
BHA0614
BHA0616
BHA0619-NYLOK
CHX0407
CHX0415
CHX0510
CHX0518
CHX0622
CHX0513
CHX0616
CHX0617L
CHX0621

(Left)

13
14

15
17
18
20
22
25
9.5

17.5
13.1
21.5
26.5
13

16.2
17.2
21

8
7

10
12
12
14
16
19

7.36
15

10.1
18
22
8

10.1
10.1
10.1

9
9

8.5
8.5
10
10
10
10
5.7
5.4
7.7
8

10
6.4
8.5
8.5
8.5

Ø2
Ø2.5

4.0
4.0
5.0
5.0
5
5

2.5
2.5
3
3
4

2.5
3
3
3

a b c d

LV4A
LV4AN

4.6
4.7

13.24
13.3

9.95
10

4.7
4.68

a b c d

K
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10.8
9.5
11.5

8
10
10
12
12
15
15
20

17.2
6

10
10
12
16
20

10
10
10

15.1
17.1

13.4

65
72
96

23.5
25.8
30

8
10
7

7.3
8

8.3
9.3

10.3
11.3
12

12.3
13.3
12
8

3.3
4.3
5.3
6.3
11
11

4.5
4.2

8.1
7.8
9

12.3
16.3

9
10
10

12
14

10.8 
8.0 
8.0 
50
55
75
9.7
10

12.5

5
5

4.6
3.8
5.6
5.7
6.7
7.7
8.7
7.5
9.7
10.7

7
5.3
1.7
2.7
3.7
4.7
8.5
6.9

5.7
6.8
6.8

2.5
3

3
4

7.5

7.3
7.3

5.5

16
18
24
10
11

10.5

3.8
5

5.5
6.5
5.5
6.5
6.5
6.5
6.5
5.9
6.5
6.5
6.9
6

6.5
6.5
6.5
6.5
6.6
6

15
20
20

2.5
2.5
3

3.0
4.0
4.0
5.0
5.0
2
2

2.5
3.0
4.0
5.0
5.0

2.5
3
4

20
20

2.5

8
10
14
2.5
3
4

8
15
15
15
15
15
15
15
15
15
15
15
20
9

15
15
15
15
15
15

60°
55°
55°

90°
90°
90°
90°
90°

92°
92°
86°
91°
86°
91°
91°
91°
91°
92°
91°
91°
92°
90°
91°
91°
91°
91°
90°

a b c d
FTNB0411
FTNC04509
FTNC04511

KHA0508
KHA0510
KHA0610
KHA0612
KHA0812
KHA0815
KHA1015
KHA1020
KHB0417
KHB0406

KHC0510
KHC0610
KHC0812
KHC1016
KHC1020

KHD0510
KHD0610
KHD0810

LTX0512
LTX0514

MHA0512
MHB0310
MHB0410
MHB1055
MHB1260
MHB1680
MHX0523
MHX0626
MHX0630

PTKA02508
PTKA03510
PTKA0407
PTKA0407F
PTKA0408
PTKA0408F
PTKA0409F
PTKA0410F
PTKA0411F
PTKA0412
PTKA0412F
PTKA0413F
PTKA0512
PTMA03508
PTMA0403F
PTMA0404F
PTMA0405F
PTMA0406F
PTMA0411
PTKA0411-R3

FHGA0618
PXMA0306
SHX0310

RHA0510
RHA0613
RHA0620

VHX0509B
VHX0512B
VHX0512BN
VHX0514
VHX0613N
VHX0617
VHX0617N
VHX0621
VHX0817N
VHX0820N
VHX0820AN
VHX0821
VHX0821N
VHX0823N
VHX0825
VHX1027N
VHX1236N

VHX0613A

SHXN0509F
SHXN0610F
SHXN0712F

WTX0813
WTX0817

18
5.9
10

16.3
24

9
12

14.5
13.4
17

16.75
21

17.05

20.5

21.2
23.5
25

27.2
36

13.4

17.2
22

10
13
20

4.15
6.5

6.56
8.25
7.5

8.34
14

7.98
7.98
10.36

9.68
10.36

14.4
18.3

9.1

8.65
10
12

4.9
4.9

8.5
5.7
5.9

10.5
10.5

5

5.93
6

6
7.9
7.9
7.9

7.9
7.9

9.8
11.8

6.0

6.3
7.8
8.5

8.5
8.5

4.0
2
2

4.0
4.0
4.0

2

2.5
2.5
2.5
2.5
3
3
3

3
3

2.5

3.5
4
5

25
25

61°
90°
91°

a b c d

SP3
SP3N
SP3N-1
SP4
SP4N
SP5
SP5N
SP6N
SP8N

SP2M
SP3M
SP3M-1
SP4M

5.5
6.85
5.3
7.0
5.8
8.5
8.5
11.1
12.0

5
3.5
3.5
5

3.5
3.3
3.3

4.35
4.5

5.68

10.0

14
19.5
16.5
19

5.9
5.55
5.55
7.6
7.4
8.8
9

15.35

6
4
4
6

a b c d

K
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SP3D
SP3D2
SP3DS
SP4D
SP4DL
SP4DS
SP5D
SP6D
SP8D
LSPS3
LSPS4
LSPS5
LSPS6
LSPS8

3.7
3.6
3.7

4.97
5

4.97
6.21
7.75
9.02
60
65
69
69
73

13.1
12

11.54
17.19
17.1

13.26
21.9
21.9

29.63
8.2
10

11.4
13

16.5

5.55
7

8.85
11

15.2

5.6
5.5
5.6

7.12
7

9.44
11.02
14.21

a b c d

SR2

SPR0315
SPR0415
SR3
SR4
SPR0714

SPR0510
SPR0714
SPR0811

4.0

3.0
4.0
9.2
4.0
7

5
7
8

2.8

15
15

12.5

14

10
14
11

12.6 0.4
a b c d

HW20L
HW25L
HW30L
HW35L
HW40L
HW50L
HW40
HW50

SW50L

TW06P
TW07P
TW08P
TW09P
TW10P
TW15P
TW20P
TW15L
TW20L

52
58.5
66
72
74
85
82
96

70

63
63
71
75
78
82
86
60
60

18
20.5
23
25
29
33
80
90

27.5

21
21

2.5
3

3.5
4
5
4
5

6
7
8
9

10
15
20
15
20

a b

STP5
a b c d°
11 10.2 11 30°

WA3
WA4

11.0
10.0

6.8
5.3

0.5~1.0
0.5~1.0

a b c

TW07S
TW08S
TW09S
TW15S
TW20S

TW20
TW25

SW15S

140
150
165
190
195

75
74

150

60
76
70
90
91

80
80

13

7
8
9

15
20

20
25

a b

CN0605
a b
6 4.6

CR03
CR04
CR05

ER03
ER04
ER05

4.8
6.6
7.6

7.0
9.0
11

2.6
3.6
4.6

2.6
3.5
4.3

0.4
0.4
0.4

0.6
0.6
0.6

3.0

5.0

a b c d

K



L
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L



L
2

L02 

L06

L07
L08
L09

L10 
L20
L24
L27
L30

L36 

L37
L42

L43



L
2

XC10

-

C22
C22E

C25
C25E

C30
C30E

C35
C35E

C40
C40E

-

C45
C45E

-
C50
C50E

-

C55
C55E

C60
C60E

-

-

-

-

30

35

40

40

45

45
50

50

-

60

SM30C

SM35C

SM40C

SM43C

SM45C

SM48C
SM50C

SM53C

SM55C

SM58C

C10

C15E4
C15M2
-

C25
C25E4
C25M2
C30
C30E4
C30M2

C35
C35E4
C35M2
C40
C40E4
C40M2

-

C45
C45E4
C45M2
-
C50
C50E4
C50M2

-

C55
C55E4
C55M2

C60
C60E4
C60M2

S10C

S15C

S20C

S25C

S30C

S35C

S40C

S43C

S45C

S48C
S50C

S53C

S55C

S58C

040A10
045A10
045M10
055M15

070M20

C25
C25E

080A30
080M30
CC30
C30E

C35
C35E

080M40
C40
C40E

080A42

C45
C45E

080A47
080M50
C50
C50E

-

070M55
C55
C55E

C60
C60E

C10E

C15E

C22
C22E

C25
C25E

C30
C30E

C35
C35E

C40
C40E

-

C45
C45E

-
C50
C50E

-

C55
C55E

C60
C60E

KS
ISO
ISO JIS AISI

SAE
BS

BS/EN
DIN

DIN/EN
NF

NF/EN

SNC236
SNC415(H)
SNC631(H)
SNC815(H)
SNC836
SNCM220

SNCM240

SNCM415
SNCM420(H)
SNCM431
SNCM439
SNCM447
SNCM616
SNCM625
SNCM630
SNCM815
SCr415(H)

SCr420(H)

SCr430(H)

SCr435(H)

SCr440(H)

SCr445(H)

-
-
-
15NiCr13
-
20NiCrMo2
20NiCrMoS2

41CrNiMo2
41CrNiMoS2
-
-
-
-
-
-
-
-
-
-

20Cr4(H)
20CrS4
34Cr4
34CrS4
34Cr4
34CrS4
37Cr4
37CrS4
37Cr4
37CrS4
41Cr4
41CrS4

SNC236
SNC415(H)
SNC631(H)
SNC815(H)
SNC836
SNCM220

SNCM240

SNCM415
SNCM420(H)
SNCM431
SNCM439
SNCM447
SNCM616
SNCM625
SNCM630
SNCM815
SCr415(H)

SCr420(H)

SCr430(H)

SCr435(H)

SCr440(H)

SCr445(H)

-
-
-
655M13(655H13)
-
805A20
805M20
805A22
805M22
-

-
-
-
-
-
-
-
-
-
-

-

34Cr4
34CrS4
37Cr4
37CrS4

530M40
41Cr4
41CrS4

-
-
-
15NiCr13
-
20NiCrMo2
20NiCrMoS2

-

-
-
-
-
-
-
-
-
-
17Cr3
17CrS3
-

34Cr4
34CrS4
37Cr4
37CrS4

41Cr4
41CrS4

-
-
-
-
-
20NCD2

-

-
-
-
-
-
-
-
-
-
-

-

34Cr4
34CrS4
37Cr4
37CrS4

41Cr4
41CrS4

40XH
-
30XH3A
-
-
-

-

-
20XH2M(20XHM)
-
-
-
-
-
-
-
15X
15XA
20X

30X

35X

40X

45X

8615
8617(H)
8620(H)
8622(H)
8637
8640
-
4320(H)

4340

5130(H)
5132(H)

L
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KS
ISO
ISO JIS BS

BS/EN
DIN

DIN/EN
NF

NF/EN
SCM415(H)
SCM418(H)

SCM420(H)
SCM430

SCM432
SCM435(H)

SCM440(H)

SCM445(H)

SMn420(H)
SMn433(H)

SMn438(H)

SMn443(H)

SMnC420(H)
SMnC443(H)
SACM645

-
18CrMo4
18CrMoS4
-
-

-
34CrMo4
34CrMoS4
42CrMo4
42CrMoS4

-

22Mn6(H)
-

36Mn6(H)

42Mn6(H)

-
-
41CrAlMo74

SCM415(H)
SCM418(H)

SCM420(H)
SCM430

SCM432
SCM435(H)

SCM440(H)

SCM445(H)

SMn420(H)
SMn433(H)

SMn438(H)

SMn443(H)

SMnC420(H)
SMnC443(H)

-
-

708M20(708H20)
-

-
34CrMo4
34CrMoS4
708M70
709M40
42CrMo4
42CrMoS4
-

150M19
150M36

150M36

-

-
-
-

-
18CrMo4
18CrMoS4
-
-

-
34CrMo4
34CrMoS4
42CrMo4
42CrMoS4

-

-
-

-

-
-
-

-
-

-
-

-
34CrMo4
34CrMoS4
42CrMo4
42CrMoS4

-

-
-

-

-
-
-

-
20XM

20XM
30XM
30XMA
-
35XM

-

-

-
30 2
35 2
35 2
40 2
40 2
45 2
-
-
-

(4135H)
4137(H)
4140(H)

4145(H)
4147(H)
1522(H)

AISI
SAE

France
"NFNF/EN"

6-5-2-5

Z200C12

STS11
STS2
STS21
STS5
STS51
STS7
STS8
STS4
STS41
STS43
STS44
STS3
STS31
STS93
STS94
STS95
STD1
STD11
STD12
STD4
STD5
STD6
STD61
STD62
STD7
STD8
STF3
STF4

HS18-0-1
-
-
-
HS6-5-2
HS6-6-2
HS6-5-3
HS6-5-4
HS6-5-2-5
-
HS10-4-3-10
HS2-9-2
HS2-9-1-8
-
-
-
-
-
-
-
-
-

-
-

-
-
-
210Cr12
-

-

-
-

BD3

BA2

BH21

BH13

Germany

S6/5/2

S6/5/2/5

S2/9/2

X210Cr12

T1
T4
T5
T15
M2
M3-1
M3-2
M4

M36

M7
M42
F2

D3
D2
A2

H21
H11
H13
H12
H10
H19

KS
ISO
ISO JIS BS

BS/EN
DIN

DIN/EN
NF

NF/EN
AISI
SAE

L



L
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S250
S250Pb

S300Pb

100Cr6

SUM11
SUM12
SUM21
SUM22

SUM23

SUM25
SUM31

SUM32
SUM41
SUM42
SUM43
STB1
STB2
STB3

STB4
STB5

-
-
9S20
11SMn28
11SMnPb28
-
-
11SMnPb28
12SMn35
-
-
-
-
-
44SMn28
-
B1
B2

-
-

SUM11
SUM12
SUM21
SUM22

SUM23

SUM25
SUM31

SUM32
SUM41
SUM42
SUM43
SUJ1
SUJ2
SUJ3

SUJ4
SUJ5

230M07

240M07

534A99

9SMn28
9SMnPb28
9SMn36

9SMnPb36

100Cr6

1110
1109
1212
1213

1215
-

-
1117
-
-
1137
1141
1144
-
52100

485

-

Z12CMN17-07Az

Z11CN17-08

Z12CN18-09

Z8CNF18-09

Z7CN18-09

Z3CN19-11
Z6CN19-09Az
Z3CN18-10Az

Z8CN18-12
Z10CN24-13
Z8CN25-20
Z7CND17-12-02
Z6CND18-12-03
Z3CND17-12-02
Z3CND17-12-03

Z6CNT18-10
Z6CNNb18-10
Z6CN18-16
Z8CA12
Z3C14

Z8C17
Z8CF17
Z8CD17-01
Z3CDT18-02
Z1CD26-01

Z13C13
Z11CF13
Z20C13
Z15CN16-02
Z70C15
Z6CNU17-04
Z9CNA17-07

12X17•9AH4
07X16H6

12X18H9

12X18H10E

08X18H10

03X18H11

06X18H11

10X23H18

03X17H14M3

08X18H10T
08X18H12

12X17

20X13
20X17H2

STS201
STS202
STS301

STS301J1
STS302
STS302B
STS303
STS303Se
STS303Cu
STS304

STS304N1

STS304J1
STS305
STS309S
STS310S
STS316

STS316N
STS317
STS321
STS347
STS384
STS405

STS429
STS430
STS430F
STS434
STS444
STSXM27
STS403
STS410
STS416
STS420J1
STS431
STS440A
STS630
STS631
STS631J1

X12CrMnNiN17-7-5
X12CrMnNiN18-9-5
X10CrNi18-8
X2CrNiN18-7

X12CrNiSi18-9-3
X10CrNiS18-9

X5CrNi18-9
X2CrNi18-9
X2CrNi19-11
X5CrNiN18-8
X2CrNiN18-8

X6CrNi18-12

X6CrNi25-20
X5CrNiMo17-12-2
X3CrNiMo17-12-3
X2CrNiMo17-12-2
X2CrNiMo17-12-3
X2CrNiMo18-14-3

X6CrNiTi18-10
X6CrNiNb18-10
X3NiCr18-16
X6CrAl13

X6Cr17
X7CrS17
X6CrMo17-1
X2CrMoTi18-2

X12Cr13
X12CrS13
X20Cr13
X19CrNi16-2
X70CrMo15
X5CrNiCuNb16-4
X7CrNiAl17-7

SUS201
SUS202
SUS301

SUS301J1
SUS302
SUS302B
SUS303
SUS303Se
SUS303Cu
SUS304

SUS304N1

SUS304J1
SUS305
SUS309S
SUS310S
SUS316

SUS316N
SUS317
SUS321
SUS347
SUS384
SUS405

SUS429
SUS430
SUS430F
SUS434
SUS444
SUSXM27
SUS403
SUS410
SUS416
SUS420J1
SUS431
SUS440A
SUS630
SUS631
SUS631J1

284S16
301S21

302S25

303S21
303S41

304S31

304S11

305S19

310S31
316S31

316S11

317S16
321S31
347S31

405S17

430S17

434S17

410S21
416S21
420S29
431S29

X12CrNi17-7
X2CrNiN18-7
X12CrNi17-7

X10CrNiS18-9

X5CrNi18-10

X2CrNi19-11

X2CrNiN18-10

X5CrNi18-12

X5CrNiMo27-12-2
X5CrNiMo27-13-3
X2CrNiMo17-13-2
X2CrNiMo17-14-3

X6CrNiTi18-10
X6CrNiNb18-10

X6CrAl13

X6Cr17
X7CrS18
X6CrMo17-1

X10Cr13

X20Cr13
X20CrNi17-2

X7CrNiAl17-7

S20100
S20200
S30100

S30200
S30215
S30300
S30323

S30400

S30403
S30451
S30453

S30500
S30908
S31008
S31600

S31603

S31651
S31700
S32100
S34700
S38400
S40500

S42900
S43000
S43020
S43400
S44400
S44627
S40300
S41000
S41600
S42000
S43100
S44002
S17400
S17700

201
202
301

302
302B
303
303Se

304

304N

305
309S
310S
316

316N
317
321
347
384
405

429
430
430F
434
444

403
410
416
420
431
440A
S17400
S17700

L
KS

ISO
ISO JIS BS

BS/EN
DIN

DIN/EN
NF

NF/EN
AISI
SAE

KS
ISO
ISO JIS BS

BS/EN
DIN

DIN/EN
NF

NF/EN
AISI
SAEUNS



L
5

EN-GJS-

-

B

-

-

GC100
GC150
GC200
GC250
GC300
GC350

GCD400

GCD500
GCD600
GCD700
FCAD

FCA-
FCDA-

FC100
FC150
FC200
FC250
FC300
FC350

FCD400

FCD500
FCD600
FCD700
FCAD

FCA-
FCDA-

EN-GJS- EN-GJS-

60-40-18

80-55-06

100-70-03
-

500-7,

-

A-U5GT
-
-
-
-
-
A-S7G
-
-
A-U4NT
-
A-S12UNG
A-S10UG
A-S10UG
-
A-S18UNG
A-S13
A-S9G
A-G6
A-G3T
-
-
-
-
-

-

AC1B
AC2A
AC2B
AC3A
AC4A
AC4B
AC4C
AC4CH
AC4D
AC5A
AC7A
AC8A
AC8B
AC8C
AC9A
AC9B

A5052S
A5454S
A5083S
A5086S
A6061S
A6063S
A7003S
A7N01S
A7075S

Al-Cu4MgTi
-
-
-
-
-
Al-Si7Mg(Fe)
Al-Si7Mg
Al-Si5Cu1Mg
Al-Cu4Ni2Mg2
-
-
-
-
-
-
Al-Si12CuFe
-
-
-
Al-Si8Cu3Fe
Al-Si8Cu3Fe
-
-
-
-
-

-
AlMg1SiCu

-
-

AC1B
AC2A
AC2B
AC3A
AC4A
AC4B
AC4C
AC4CH
AC4D
AC5A
AC7A
AC8A
AC8B
AC8C
AC9A
AC9B
ADC1
ADC3
ADC5
ADC6
ADC10
ADC10Z
ADC12
ADC12Z
ADC14
A5052S
A5454S
A5083S
A5086S
A6061S
A6063S
A7003S
A7N01S
A7075S

-

-
-

-

-

-

-

-
-
-
-

-

-
-
-
-

-

-
-

-
-
-
-
-

GD-AlSi10Mg
GD-AlMg9
-
GD-AlSi9Cu3
GD-AlSi9Cu3
-
-
-

-

-

-
-
-

-
-
-
-
-

-

5052
5454
5083
5086
6061
6063
-
-
7075

Z52CMN21-09-Az
Z55CMN21-09-Az

Z15CN24-13
Z15CN25-20
Z12NCS35-16

Z6CT12
Z3CT12
Z12C25
Z45CS9
Z40CSD10
Z80CSN20-02

X6CrTi12
X2CrTi12

SUH31
SUH35
SUH36
SUH37
SUH38
SUH309
SUH310
SUH330
SUH660
SUH661
SUH21
SUH409

SUH446
SUH1
SUH3
SUH4
SUH11
SUH600
SUH616

331S42
349S52
349S54
381S34

309S24
310S24

409S19

401S45

443S65

X53CrMnNi21-9

CrNi2520

CrAl1205
X6CrTi12

X45CrSi9-3

S63008
S63017

S30900
S31000
N08330
S66286

S40900

S44600
S65007

S42200

309
310
N08330

409

446

L

KS
ISO
ISO JIS BS

BS/EN
DIN

DIN/EN
NF

NF/EN
AISI
SAE

KS
ISO
ISO JIS BS

BS/EN
DIN

DIN/EN
NF

NF/EN
AISI
SAE

KS
ISO
ISO JIS BS

BS/EN
DIN

DIN/EN
NF

NF/EN
AISI
SAEUNS



L
6

L

       SUM 

       STB

        SPS
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L

N
-1 -5

5

-6

1
3 1

1
1

2 2 2 2

1 -6 -5

5

6 1 2 6

4 -2 -2 1 4

-6 -6 -4 1

 2

1 -3 -6 -5 -5

3 1 -3 -2 -2

6 3 1
5 2 -1 1

4 -2 -1 1

 
-3 -1 -3

3 1 2 2

-3 1 -2

2 -1 1 2

-3 -3 1

-7 -1 -4

6 1 5 2

-6 1 -3

3 -3 2 1

c
1 1
60 1 60



L
8

 
                       

L

50kgf

HV HS

 

940 - - - 97
920 - - - 96
900 - - - 95
880 - (767) - 93
860 - (757) - 92
840 - (745) - 91
820 - (733) - 90
800 - (722) - 88
780 - (710) - 87
760 - (698) - 86
740 - (684) - 84
720 - (670) - 83
700 - (656) - 81
690 - (647) - -
680 - (638) - 80
670 - 630 - -
660 - 620 - 79
650 - 611 - -
640 - 601 - 77
630 - 591 - -
620 - 582 - 75
610 - 573 - -
600 - 564 - 74
590 - 554 - - 2055
580 - 545 - 72 2020
570 - 535 - - 1985
560 - 525 - 71 1950
550 (505) 517 - - 1905
540 (496) 507 - 69 1860
530 (488) 497 - - 1825
520 (480) 488 - 67 1795
510 (473) 479 - - 1750
500 (465) 471 - 66 1705
490 (456) 460 - - 1660
480 488 452 - 64 1620
470 441 442 - - 1570
460 433 433 - 62 1530
450 425 425 - - 1495
440 415 415 - 59 1460
430 405 405 - - 1410
420 397 397 - 57 1370
410 388 388 - - 1330
100 379 379 - 55 1290
390 369 369 - - 1240
380 360 360 52 1205
370 350 350 - - 1170
360 341 341 50 1130
350 331 331 - - 1095
340 322 322 47 1070
330 313 313 - - 1035

50kgf

HV HS

 

320 303 303 45 1005
310 294 294 - - 980
300 284 284 42 950
295 280 280 - - 935
290 275 275 41 915
285 270 270 - - 905
280 265 265 40 890
275 261 261 - - 875
270 256 256 38 855
265 252 252 - - 840
260 247 247 37 825
255 243 243 - - 805
250 238 238 36 795
245 233 233 - - 780
240 228 228 34 765
230 219 219 - - 33 730
220 209 209 - - 32 695
210 200 200 - - 30 670
200 190 190 - - 29 635
190 181 181 - - 28 605
180 171 171 - - 26 580
170 162 162 - - 25 545
160 152 152 - - 24 515
150 143 143 - - - 22 490
140 133 133 - - - 21 455
130 124 124 - - - 20 425
120 114 114 - - - - 390
110 105 105 - - - - -
100 95 95 - - - - -
95 90 90 - - - - -
90 86 86 - - - - -
85 81 81 - - - - -

RA RARB RBR RRD RD
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L

3
3 2

2,150 70 2,900
3,200 45 3,200
1,800 29 3,800
2,050 35 3,500
2,000 26 2,950

Al203 3,000 42 2,050
4,500 71 -
9,000 99 -

- 10~18 1,495
- 20 1,455

ISO 3
2 2 2

P

P01 140 440 - - -
P10 175 460 48 25
P20 200 480 56 42
P30 230 500 53 -

M

M10 U10 170 500 47 - -
M20 U20 210 500 - - 88
M30 230 500 53 -
M40 U40 270 440 - - -

K
185 - 61 105
210 570 66 109

G10 250 500 63 - 105

Z Z10 FA1 290 - 58 -
Z20 235 - - - -

D1 205 520 - - -
D2 250 150 - - -
D3 310 410 - - -
G5 320 380 - - -
G6 350 330 - - -

E

E1 GR10 220 - - - -
E2 GR20 240 - - - -
E3 GR30 270 - - - -
E4 GR35 270 - - - -
E5 GR50 300 - - - -
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M1

M2

M3
M3

M4
M4

M5
M5

M6
M7
M8
M9

M10
M11
M12
M14
M16
M18
M20
M22
M24
M27
M30
M33
M36
M39
M42
M45
M48

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
1

2
2

3
3

4
4

5

21
24
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ISO

P

P10~P15 ●

P20~P25 ● ● ● ●

P20~P25 ● ● ● ●

P25~P35  ● ● ●

P30~P35 ● ● ● ● ● ●

P25~P35 ● ●

P30~P35 ● ● ● ● ●

P30~P40 ● ● ●

P35~P45 ●

P35~P45 ●

K
● ● ● ●

● ● ● ● ● ●

M

M10~M20 ●

M20~M30 ●

M30~M40 ●

M25~M35 ● ● ● ● ● ●

M25~M35 ● ● ●

M30~M40 ●

S
S15~S25 ● ● ● ● ● ●

S20~S30 ●

P

P15~P30 ● ● ●

P25~P35 ● ● ● ● ●

P20~P30 ●

P35~P45 ●

Al2O3
TiC
MT-TiCN

TiN
Al2O3
TiC
MT-TiCN

Al2O3

MT-TiCN

TiN
Al2O3
MT-TiCN

TiN
Al2O3
MT-TiCN

TiN
Al2O3
MT-TiCN

TiN
Al2O3
MT-TiCN

TiN
Al2O3
MT-TiCN

TiN
Al2O3
MT-TiCN

TiN
Al2O3
MT-TiCN

TiN
Al2O3
MT-TiCN

TiN
Al2O3
MT-TiCN

TiN
Al2O3
MT-TiCN

TiN
Al2O3
MT-TiCN

TiN
Al2O3
MT-TiCN

TiN
Al2O3
MT-TiCN

TiN
Al2O3
MT-TiCN

TiN
Al2O3
MT-TiCN

TiN
Al2O3
MT-TiCN

TiN
Al2O3
MT-TiCN

L
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ISO

P30~P40 ● ● ● ● ● ● ●

P30~P40 ● ● ●

P35~P45 ● ● ● ●

P01~P10 ●

P05~P15 ●

P10~P20 ●

P01~P10 ●

P05~P15 ●

P10~P20 ●

P20~P30 ●

P05~P15 ●

P20~P35 ●

P05~P15 ●

P10~P20 ●

P20~P35 ●

P20~P35 ●

P15~P30 ●

P15~P30 ●

P25~P35 ●

P20~P35 ●

P15~P30 ●

K

● ● ●

● ● ●

● ● ● ● ● ● ●

● ● ●

TiMeN
TiAlN

TiMeN
TiAlN

TiMeN
TiAlN

TiMeN
TiAlN

AlCrN

AlCrN

TiAlCrN

TiAlCrN

L

TiAlCrN
(

TiAlCrN
(

TiAlCrN
(
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ISO

● ● ● ●

● ● ● ●

●

●

●

●

●

●

●

●

●

●

●

M

M10~M20 ● ● ●

M25~M35
 

● ● ● ●

M20~M30
 

● ● ● ● ● ● ●

M25~M35 ● ● ●

M25~M35
 

● ●

M30~M40 ● ● ● ●

M30~M40 ● 

M20~M30 ●

M10~M20 ●

M05~M15 ● ●

M15~M25 ● ●

M05~M15 ●

TiMeN
TiAlN

AlCrN

TiMeN
TiAlN

TiMeN
TiAlN

TiMeN
TiAlN

AlCrN

AlCrN

TiAlCrN

TiAlCrN

L

TiAlCrN
(

TiAlCrN
(

TiAlCrN
(
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ISO

M

M10~M20 ●

M20~M35 ●

M20~M30 ●

P20~P35 ●

M15~M25 ●

M20~M30 ●

M15~M25 ●

S

S01~S10 ● ●

S05~S15 ● ● ●

S10~S20 ● ●

S15~S25 ● ● ● ● ● ● ● ●

S20~S30 ● ● ●

S25~S35 ● ● ● ●

S25~S35 ●

S10~S20 ●

S15~S25 ●

S15~S25 ●

S25~S35 ●

S15~S25 ●

P P25~P35  
● ● ● ●

K

 
● ● ● ● ●

● ● ●

G10 ● ● ●

N
N10~N20  

● ● ● ● ●

N15~N25 ● ● ●

P
P01~P10 ● ● ● ● ●

P10~P20 ● ● ● ● ●

AlCrN

AlCrN

TiAlCrN

TiAlCrN

L

TiMeN
TiAlN

TiMeN
TiAlN

TiMeN
TiAlN

TiAlCrN

TiAlCrN
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ISO

P

P05~P15 ● ● ● ● ●

P10~P20  ● ● ● ●

P15~P25 ● ● ●

P20~P30 ●

K
● ● ●

● ● ●

KB410 H01~H10 ●

KB420 H05~H15 ●

KB425 H15~H25 ●

KB320 H15~H25 ●

KB335 H25~H35 ●

H01~H10 ●

H05~H15 ●

H15~H25 ●

H25~H35 ●

K
KB350 ●

KB370 ● ●

N

DP90 N01~N10 ●

DP150 N05~N15 ●

DP200 N10~N20 ●

N

PD1000 N01~N20 ●

PD2000 N01~N20 ●

PD3000 N01~N20 ●

N

ND1000 N01~N20  
●

ND2000 N01~N20 ●

ND3000 N01~N05 ● ● ● ● ●

ND2100 N05~N10 ● ● ●

DLC

DLC

DLC

L
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L

ISO  

P

M

K

ISO  

P

★ ★ ★
★

★
★ ★ ★ ★

★ ★
★ ★ ★ ★ ★

★ ★
★

★

M
K ★

★

ISO  

P

★

★

M

★

★
★

★

K

S ★

★

ISO  

P

★

★

M
★

K ★

★

★
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L

ISO  

P

M

K

ISO  

P

★

★

★

★

★

★

★

M
★

★

K

★

S ★

ISO  

P ★

★

M
★

★

K
★

★
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밀 링 - 밀 링 - 
M
1

M02 
M02
M03
M03
M03
M04
M04
M04



M
2

M
ISO

P

M
K
S

WTENN▫▫▫▫-▫16
( : ** CMH5R1 MHX0523 WA4 Same as before B161

WTJNR▫▫▫▫-▫16
( : ** CMH5R1 MHX0523 WA4 Same as before B161

WTXNR▫▫▫▫-▫16
( : ** CMH5R1 MHX0523 WA4 Same as before B161

PCBNR▫▫▫▫-▫19 ** LV6 VHX1027 SC63 SP6 HW40L -
B153PCBNR▫▫▫▫-▫25 ** LV8 VHX1236 SC83 SP8 HW50L -

PCLNR▫▫▫▫-▫19 ** LV6 VHX1027 SC63 SP6 HW40L -
B154PCLNR▫▫▫▫-▫25 ** LV8 VHX1236 SC83 SP8 HW50L -

PSBNR▫▫▫▫-▫19 ** LV6 VHX1027 SS63 SP6 HW40L -
B157PSBNR▫▫▫▫-▫25 ** LV8 VHX1236 SS83 SP8 HW50L -

PSDNN▫▫▫▫-▫19 ** LV6 VHX1027 SS63 SP6 HW40L -
B157PSDNN▫▫▫▫-▫25 ** LV8 VHX1236 SS83 SP8 HW50L -

PSKNR▫▫▫▫-▫19 ** LV6 VHX1027 SS63 SP6 HW40L -
B158PSKNR▫▫▫▫-▫25 ** LV8 VHX1236 SS83 SP8 HW50L -

PSSNR▫▫▫▫-▫19 ** LV6 VHX1027 SS63 SP6 HW40L -
B158PSSNR▫▫▫▫-▫25 ** LV8 VHX1236 SS83 SP8 HW50L -



밀 링 - 밀 링 - 
M
3

M

FTIH

****

C56****

****

****

ETH
** ***

* D31
** ***

ITH
** ***

* D32** ***

** ***

AD(ADM)4000 ** E42

AD(ADM)5000 **
+

E43

ADN(ADNM)5000 ** E43

EP(EPM)4000 ** Ø Ø Ø Ø E48

EP(EPM)5000 ** Ø Ø Ø Ø
+

E49

EPN(EPNM)5000 ** Ø Ø Ø Ø E49

PP(PPM)4000 ** Ø Ø Ø Ø E51



M
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M

LPD/SPD/NPD

HE
Ø

****M E164~E166
Ø

****M E151~E153

SE
Ø

**** E167~E168
Ø

TM ( ( D49

PM E105~E106

CE ** **** E315~E317

JD G12~G26

LPD

G12~G26

SPD

NPD
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D16
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D26

H11

K03
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K07

H07
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H03

K03

D23
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D69

K03

K07

A42

D44

H04

J26

J07

J28
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J22
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K02

D09

М

Н

П
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N

A47

K03

D18
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J14
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L02

L08

L37
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D65
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620 Maple Avenue, Torrance, CA 90503, USA
Tel : +1-310-782-3800     Toll free : +1-888-711-0001     Fax : +1-310-782-3885
www.korloyamerica.com     E-mail : sales@korloy.us

Gablonzer Str. 25-27, 61440 Oberursel, Germany
Tel : +49-6171-277-83-0     Fax : +49-6171-277-83-59
www.korloyeurope.com     E-mail : sales@korloyeurope.com

Plot No. 415, Sector 8, IMT Manesar, Gurgaon 122051, Haryana, India
Tel : +91-124-4391790     Fax : +91-124-4050032
www.korloyindia.com     E-mail : sales.kip@korloy.com

Plot No. 415, Sector 8, IMT Manesar, Gurgaon 122051, Haryana, India
Tel : +91-124-4391790     Fax : +91-124-4050032
www.korloyindia.com     E-mail : kimindia@korloy.com

Av. Aruana 280, conj.12, WLC, Alphaville, Barueri, CEP06460-010, SP, Brasil
Tel : +55-11-4193-3810
E-mail : vendas@korloy.com

No. 133 Le Loi street, Hoa Phu ward, Thu Dau Mot city,  
Binh Duong proviende, Vietnam
Tel : +86-532-86959880

Ground Dongjing Road 56(B) District Free Trade Zone. Qingdao, China
Tel : +86-532-86959880     Fax : +86-532-86760651
E-mail : pro.kfq@korloy.com

Holystar B/D, 1350, Nambusunhwan-ro, Geumcheon-gu, 
Seoul, 08536, Korea
Tel : +82-2-522-3181     Fax : +82-2-522-3184
Web : www. korloy.com     E-mail : export@korloy.com 

55, Sandan-ro, Heungdeok-gu, Cheongju-si, 
Chungcheongbuk-do, 28589, Korea 
Tel : +82-43-262-0141     Fax : +82-43-262-0146

54, Gwanghyewonsandan 2-gil, Gwanghyewon-myeon, 
Jincheon-gun, Chungcheongbuk-do, 27807, Korea
Tel : +82-43-535-0141     Fax : +82-43-535-0144

55, Sandan-ro, Heungdeok-gu, Cheongju-si, 
Chungcheongbuk-do, 28589, Korea 
Tel : +82-43-262-0141     Fax : +82-43-262-0711

Holystar B/D, 1350, Nambusunhwan-ro, Geumcheon-gu, 
Seoul, 08536, Korea
Tel : +82-2-522-3181     Fax : +82-2-522-3184

■   www.korloy.com    
■   korloy@korloy.com
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