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Technical Data

RPM = rev. / min.
FEED = mm / min.

WORKPIECE
AllOY STEELS

CARBON STEELS
(SCM, SNCM, S45C)

PREHARDENED STEELS
(NAK, CENA, KP4)

HARDNESS ~ HRc35 HRc35 ~ HRc45

STRENGTH ~ 1100N/mm2 1100 ~ 1500N/mm2

DIAMETER(mm) RPM FEED RPM FEED

0.4 36,000 144 27,900 113

0.6 25,200 144 18,900 113

0.8 18,000 144 13,950 108

1.0 14,850 149 11,250 113

2.0 7,560 153 5,670 113

3.0 3,969 108 3,213 90

4.0 3,213 126 2,556 104

0.03D

0.05D

ap

ap : D1~D6=0.2mm
 D8~D12=0.3mm
ae : 0.2×D

ae

ap

ap : D1~D4=0.05×D
 D5~D8=0.25mm
 D10~D12=0.3mm
ae : 0.1×D

ae

ap

ap : D1~D6=0.2mm
 D8~D12=0.3mm
ae : 0.05×D

ae

0.02D

0.2D

0.2D

0.03D

0.5D

1.0D

0.05D

ap

ap : D1~D4=0.05×D
 D5~D8=0.25mm
 D10~D12=0.3mm
ae : 0.05×D

ae

Ap

Ap

1.0D

D

0.8D

D

0.05D

0.05D

1.0D

2D

0.5D

(UP TO Ø3:0.2D)

D

0.05D

2D

0.02D

1.5D

0.05D

1.0D

0.5D

1.0D

0.35D

1.5D

0.02D

1.0D

0.02D

0.2D

0.02D

0.02D

0.4D

0.015D

0.4D

0.03D

0.3D

0.05D

0.05D

0.05D

1.0D

D

0.3D

(UP TO Ø3:0.4mm)

D

0.05D

D

0.1D

1.5D

0.05D

1.5D

0.05D

0.05D

1.0D

0.05D

1.5D

2.5D

0.3D

1.5D

0.05D

1.0D

0.05D

2.5D

2.5D

0.02D

2.0D

0.02D

1.0D

0.03D

1.0D

RPM = rev. / min.
FEED = mm / min.

WORKPIECE
AllOY STEELS

CARBON STEELS
(SCM, SNCM, S45C)

PREHARDENED STEELS
(NAK, CENA, KP4)

HARDENED STEELS
(SKD, SKT, STAVAX)

HARDNESS ~HRc35 HRc35~HRc45 HRc45~HRc55

STRENGTH ~1100N/mm2 1100~1500N/mm2 1500~2000N/mm2

DIAMETER(mm) RPM FEED Ap(mm) RPM FEED Ap(mm) RPM FEED Ap(mm)

0.4 40,000 630 0.008~0.016 32,000 450 0.008~0.012 22,000 270 0.004~0.008

0.6 30,000 630 0.012~0.024 23,000 450 0.012~0.018 15,000 270 0.006~0.012

0.8 22,500 630 0.016~0.032 17,000 450 0.016~0.024 11,500 270 0.008~0.016

1.0 18,000 630 0.020~0.040 13,500 450 0.020~0.030 9,000 270 0.010~0.020

1.2 14,400 630 0.025~0.050 11,700 450 0.025~0.040 7,200 270 0.012~0.025

1.5 11,700 630 0.030~0.060 9,000 450 0.030~0.050 5,850 270 0.015~0.030

2.0 9,000 630 0.040~0.080 7,200 450 0.040~0.060 4,500 270 0.020~0.040

[ WTB502 series ]

[ WTR504 series ]
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Technical Data

[ Nomenclature of Drill ]

[ Working of Main Angle ]

FLUTE

MARGIN WIDTH

CHISEL EDGE ANGLE

FL
UT

EW
ID

TH

CHISEL EDGE

BODY CLEARANCE

BODY CLEARANCE DIAMETERCHISEL EDGE LENGTH

WEB THINNING

WEB  

WEB THIKNESSS

POINT ANGLE LIP RELIEF ANGLEHELIX ANGLE

70。 118。 140。

Large → Torque → Small

Small → Thrust → Large

10。 38。 40。

Bad → Cutting Capacity → Good

Good → Chip Ejection → Bad

Large → Rigidity of tool → Small

7。 10。 15。

  

Small → Tool Wear → Large

Small → Vibration → Large

12。

 V =  
1000

πx D x N (m/min)

●Cutting Speed

• V	: Cutting Speed
• D	: Diameter of drill
• N	: Revolution
• π	: (3.14)

(m/min)
(mm)
(rpm)

●Helix Angle

 δ=  Tan-1 (      )πD

L

• δ	: Helix angle
• D	: Diameter of drill
• L	 : lead
• π	: (3.14)

(mm)
(mm)

 f =  
N

S
(m/rev)

●Feed

• f	 : Feed
• S	 : Depth of cut per min
• N	: Revolution

(mm/rev)
(mm/min)
(rpm)

f

N 

D 
。

DI
AM

ET
ER

LIP HEIGHT POINT ANGLE

LEAD

HELIX 
ANGLEHEEL

CUTTING FACE

FLUTE LENGTH

OVERALL LENGTH

SHANK LENGTH
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Technical Data

[ PDS, PDM series ]    ► Power Drill

[ HPI503, 505, 508 series ] 

WORKPIECE MILD STEEL·ALLOY
STEEL·CARBON STEEL

ALLOY STEEL
FORGED STEEL

HIGH HARDENED
STEELS

STAINLESS 
STEEL

DUCTILE 
CAST IRON CAST IRON

HARDNESS ≤HRc25 HRc25 ~ HRc35 HRc35 ~ HRc45
TYPE Dia. COD V f V f V f V f V f V f

SOLID
TYPE

ø3~5 PDS030~050 40~70 0.15~0.25 35~55 0.10~0.20 15~25 0.05~0.15 15~25 0.05~0.15 35~70 0.15~0.25 45~75 0.15~0.30

ø5~8 PDS051~080 50~75 0.20~0.30 45~60 0.15~0.25 15~30 0.10~0.20 15~30 0.10~0.20 45~75 0.20~0.35 55~85 0.20~0.40

ø8~10 PDS081~100 50~75 0.25~0.35 45~60 0.15~0.30 20~35 0.10~0.20 15~30 0.10~0.20 45~75 0.25~0.40 55~85 0.20~0.40

ø10~12 PDS101~120 50~75 0.25~0.35 45~60 0.15~0.30 20~35 0.10~0.25 15~30 0.10~0.25 45~75 0.25~0.40 55~85 0.20~0.45

ø12~14 PDS121~140 55~80 0.25~0.40 50~70 0.20~0.35 20~35 0.10~0.25 15~30 0.10~0.25 50~80 0.25~0.45 60~90 0.25~0.50

ø14~20 PDS141~200 55~80 0.30~0.45 50~70 0.20~0.35 20~35 0.10~0.30 15~30 0.10~0.25 50~80 0.25~0.50 60~100 0.25~0.55

WORKPIECE NON-ALLOY STEELS ALLOY STEELS SOFT CAST IRON STRONG CAST IRON

STRENGTH ＜700N/㎟ ＜1000N/㎟ ＜HB240, GG25 ＜HB300, GG40

DIAMETER(mm) RPM FEED
(mm/rev) RPM FEED

(mm/rev) RPM FEED
(mm/rev) RPM FEED

(mm/rev)

1.0 16,250 0.05 14,800 0.05 26,600 0.05 17,300 0.05

2.0 16,250 0.07 14,800 0.07 26,600 0.07 17,300 0.07

3.0 16,000 0.16 14,500 0.16 26,000 0.16 17,000 0.16

4.0 12,000 0.17 11,000 0.17 20,000 0.17 13,000 0.17

5.0 9,550 0.18 8,600 0.18 16,000 0.18 10,000 0.18

6.0 8,000 0.20 7,200 0.20 13,000 0.20 8,500 0.20

7.0 6,800 0.22 6,100 0.22 11,500 0.22 7,300 0.22

8.0 6,000 0.24 5,400 0.24 9,900 0.24 6,400 0.24

9.0 5,300 0.27 4,800 0.27 8,800 0.27 5,700 0.27

10.0 4,800 0.30 4,300 0.30 8,000 0.30 5,100 0.30

12.0 4,000 0.33 3,600 0.33 6,600 0.33 4,250 0.33

14.0 3,400 0.36 3,050 0.36 5,700 0.36 3,650 0.36

16.0 3,000 0.39 2,700 0.39 5,000 0.39 3,200 0.39

18.0 2,650 0.42 2,400 0.42 4,400 0.42 2,850 0.42

20.0 2,400 0.45 2,150 0.45 4,000 0.45 2,550 0.45

V : m/min, f : mm/rev

[ PDSI, PDMI series ]    ► Oil Hole Power Drill

WORKPIECE MILD STEEL·ALLOY
STEEL·CARBON STEEL

ALLOY STEEL
FORGED STEEL

HIGH HARDENED
STEELS

STAINLESS 
STEEL

DUCTILE 
CAST IRON CAST IRON

HARDNESS ≤HRc25 HRc25 ~ HRc35 HRc35 ~ HRc45
Dia. V f V f V f V f V f V f
7~8 80~110 0.15~0.25 70~100 0.15~0.25 50~80 0.10~0.20 30~60 0.10~0.20 50~80 0.15~0.25 80~120 0.15~0.30

8~10 90~120 0.20~0.30 80~110 0.15~0.30 60~90 0.15~0.25 30~70 0.10~0.20 60~90 0.20~0.30 100~130 0.25~0.35

10~12 100~130 0.25~0.35 90~120 0.20~0.30 70~100 0.20~0.30 30~70 0.10~0.20 70~100 0.25~0.35 110~140 0.25~0.35

12~16 110~140 0.25~0.35 100~130 0.25~0.35 80~100 0.20~0.30 40~70 0.15~0.25 80~110 0.30~0.40 120~150 0.30~0.40

16~20 120~150 0.25~0.40 110~140 0.25~0.35 90~110 0.20~0.30 40~70 0.15~0.30 90~120 0.30~0.40 130~160 0.30~0.40

V : m/min, f : mm/rev
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Technical Data

[ SSD, SSDL series ]   

WORKPIECE TOOLSTEELS, ALLOYSTEELS
SKD,SCM

ALUMINUMROLLED, 
ALUMINUMALLOY(AL,AC)

BRASS, BRONZE
Bs,PB EPOXY, RESIN

DIAMETER
(mm)

RPM
(mm-1)

FEED
(mm/rev)

RPM
(mm-1)

FEED
(mm/rev)

RPM
(mm-1)

FEED
(mm/rev)

RPM
(mm-1)

FEED
(mm/rev)

3 4000~7000 0.02 10000~12000 0.03 7000~10000 0.02 9000~12000 0.08

5 2400~4200 0.03 6000~8000 0.05 4200~6000 0.04 5400~7200 0.08

8 1500~2600 0.05 3700~5000 0.08 2600~3700 0.08 3400~4500 0.09

12 1000~1700 0.06 2500~3200 0.12 1700~2500 0.12 2200~3000 0.11

[ PF50, P50 series ]

[ SF50, PI50 series ]

WORKPIECE
CARBON STEEL(C<0.3%)
ALLOY STEEL / SS400
SCM ~710N/mm2

CARBON STEEL(C≥0.3%)
ALLOY STEEL / S50C
SCM ~1.060N/mm2

SUJ2·SUS440 SKD61
HRc34~43 HRc43~48 SKD11

HRc48~53
CAST IRON
FC 250~350

DUCTILE
FC 400~500

V 80~125m/min 80~125m/min 63~80m/min 40~63m/min 32~45m/min 25~36m/min 80~125m/min 63~90m/min

DIAMETER
(mm)

RPM
(mm-1)

FEED
(mm/rev)

RPM
(mm-1)

FEED
(mm/rev)

RPM
(mm-1)

FEED
(mm/rev)

RPM
(mm-1)

FEED
(mm/rev)

RPM
(mm-1)

FEED
(mm/rev)

RPM
(mm-1)

FEED
(mm/rev)

RPM
(mm-1)

FEED
(mm/rev)

RPM
(mm-1)

FEED
(mm/rev)

2 12,000 0.06~0.08 12,000 0.06~0.08 11,000 0.06~0.08 8,000 0.06~0.08 6,000 0.05~0.07 4,500 0.03~0.06 15,000 0.06~0.08 11,000 0.06~0.08

3 9,600 0.09~0.12 9,600 0.09~0.12 7,500 0.09~0.12 5,300 0.09~0.12 4,000 0.07~0.11 3,200 0.05~0.09 10,000 0.09~0.12 7,600 0.09~0.12

4 8,000 0.10~0.15 8,000 0.10~0.15 5,650 0.10~0.15 4,000 0.10~0.15 3,000 0.08~0.13 2,600 0.06~0.10 8,000 0.10~0.15 6,000 0.10~0.15

5 6,400 0.12~0.18 6,400 0.12~0.18 4,550 0.12~0.18 3,300 0.12~0.18 2,400 0.10~0.15 2,000 0.8~0.12 6,400 0.12~0.18 4,800 0.12~0.18

6 5,300 0.14~0.20 5,300 0.14~0.20 3,800 0.14~0.20 2,750 0.14~0.20 2,000 0.12~0.18 1,700 0.09~0.15 5,300 0.14~0.20 4,000 0.14~0.20

8 4,000 0.16~0.24 4,000 0.16~0.24 2,850 0.16~0.24 2,100 0.16~0.24 1,500 0.14~0.22 1,300 0.12~0.20 4,000 0.16~0.24 3,000 0.16~0.24

10 3,200 0.18~0.27 3,200 0.18~0.27 2,250 0.18~0.27 1,700 0.18~0.27 1,200 0.15~0.25 1,000 0.13~0.23 3,200 0.18~0.27 2,400 0.18~0.27

12 2,650 0.20~0.30 2,650 0.20~0.30 1,900 0.20~0.30 1,400 0.20~0.30 1,000 0.17~0.26 850 0.14~0.24 2,700 0.20~0.30 2,000 0.20~0.30

14 2,300 0.22~0.35 2,300 0.22~0.35 1,600 0.22~0.35 1,200 0.22~0.35 860 0.18~0.30 730 0.15~0.26 2,300 0.22~0.35 1,700 0.22~0.35

16 2,000 0.25~0.36 2,000 0.25~0.36 1,400 0.25~0.36 1,050 0.25~0.36 760 0.20~0.32 640 0.16~0.26 2,000 0.25~0.36 1,500 0.25~0.36

18 1,800 0.28~0.38 1,800 0.28~0.38 1,250 0.28~0.38 920 0.28~0.38 670 0.23~0.33 570 0.18~0.28 1,800 0.28~0.38 1,350 0.28~0.38

20 1,600 0.30~0.40 1,600 0.30~0.40 1,150 0.30~0.40 850 0.30~0.40 600 0.25~0.35 500 0.20~0.30 1,600 0.30~0.40 1,200 0.30~0.40

WORKPIECE
CARBON STEEL(C<0.3%)
ALLOY STEEL / SS400
SCM ~710N/mm2

CARBON STEEL(C≥0.3%)
ALLOY STEEL / S50C
SCM ~1.060N/mm2

SUJ2·SUS440 SKD61
HRc34~43 HRc43~48 SKD11

HRc48~53
CAST IRON
FC 250~350

DUCTILE
FC 400~500

V 80~150m/min 80~150m/min 63~100m/min 40~70m/min 32~50m/min 25~40m/min 80~150m/min 63~100m/min

DIAMETER
(mm)

RPM
(mm-1)

FEED
(mm/rev)

RPM
(mm-1)

FEED
(mm/rev)

RPM
(mm-1)

FEED
(mm/rev)

RPM
(mm-1)

FEED
(mm/rev)

RPM
(mm-1)

FEED
(mm/rev)

RPM
(mm-1)

FEED
(mm/rev)

RPM
(mm-1)

FEED
(mm/rev)

RPM
(mm-1)

FEED
(mm/rev)

3 12,000 0.09~0.12 13,000 0.09~0.12 7,600 0.09~0.12 6,400 0.09~0.12 5,300 0.07~0.11 3,800 0.05~0.09 12,000 0.09~0.12 8,500 0.09~0.12

4 9,500 0.10~0.15 10,000 0.10~0.15 5,700 0.10~0.15 4,800 0.10~0.15 4,000 0.08~0.13 2,950 0.06~0.10 9,000 0.10~0.15 6,350 0.10~0.15

5 7,600 0.12~0.18 8,000 0.12~0.18 4,600 0.12~0.18 3,800 0.12~0.18 3,200 0.10~0.15 2,300 0.8~0.12 7,600 0.12~0.18 5,100 0.12~0.18

6 6,400 0.14~0.20 6,600 0.14~0.20 3,800 0.14~0.20 3,200 0.14~0.20 2,650 0.12~0.18 1,900 0.09~0.15 6,400 0.14~0.20 4,250 0.14~0.20

8 4,800 0.16~0.24 5,000 0.16~0.24 2,900 0.16~0.24 2,400 0.16~0.24 2,000 0.14~0.22 1,450 0.12~0.20 4,800 0.16~0.24 3,200 0.16~0.24

10 3,800 0.18~0.27 4,000 0.18~0.27 2,300 0.18~0.27 1,900 0.18~0.27 1,600 0.15~0.25 1,150 0.13~0.23 3,800 0.18~0.27 2,550 0.18~0.27

12 3,200 0.20~0.30 3,300 0.20~0.30 1,900 0.20~0.30 1,600 0.20~0.30 1,300 0.17~0.26 950 0.14~0.24 3,200 0.20~0.30 2,100 0.20~0.30

14 2,700 0.22~0.35 2,800 0.22~0.35 1,600 0.22~0.35 1,350 0.22~0.35 1,150 0.18~0.30 800 0.15~0.26 2,700 0.22~0.35 1,800 0.22~0.35

16 2,400 0.25~0.36 2,500 0.25~0.36 1,400 0.25~0.36 1,200 0.25~0.36 1,000 0.20~0.32 700 0.16~0.26 2,400 0.25~0.36 1,600 0.25~0.36

18 2,100 0.28~0.38 2,200 0.28~0.38 1,300 0.28~0.38 1,100 0.28~0.38 900 0.23~0.33 650 0.18~0.28 2,100 0.28~0.38 1,400 0.28~0.38

20 1,900 0.30~0.40 2,000 0.30~0.40 1,150 0.30~0.40 1,000 0.30~0.40 800 0.25~0.35 600 0.20~0.30 1,900 0.30~0.40 1,250 0.30~0.40
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Technical Data

[ SF510, SF520 series ]

1. Guide Drilling should be done as

    Diameter+0.1mm between 3×D and 5×D

2. For Main Drilling, proceed with low RPM at

    Guide Drilling segment.

    (RPM 300, FEED 400mm/min)

3. Just before the end of Guide Drilling segment,

    reduce feed to zero and increase the

    RPM according to Recommended Cutting

    Condition chart (See Below)

4. After then, proceed main drilling by

    increasing feed without step drilling.

5. When coming out from Guide Drilling start

    point after drilling, RPM should be reduced

    as 300 and feed should be 1000 mm/min.

6. When coming out from Guide Drilling

    segment to the outside, the feed should be

    decreased as 50%

WORKPIECE
CARBON STEELS

ALLOY STEEL
~1060 N/mm2

CAST IRON
250~350 N/mm2

DUCTILE CAST IRON
400~500 N/mm2

Drilling Speed 63~125 m/min 63~125 m/min 60~80 m/min

Drilling Diameter Speed
(min-1)

Feed Rate
(mm/rev)

Speed
(min-1)

Feed Rate
(mm/rev)

Speed
(min-1)

Feed Rate
(mm/rev)

3 7,500 0.06 ~ 0.12 7,500 0.06 ~ 0.12 7,500 0.06 ~ 0.12

4 6,400 0.08 ~ 0.16 6,400 0.08 ~ 0.16 5,600 0.08 ~ 0.16

5 5,800 0.10 ~ 0.20 5,800 0.10 ~ 0.20 4,500 0.10 ~ 0.20

6 4,800 0.12 ~ 0.24 4,800 0.12 ~ 0.24 3,800 0.12 ~ 0.24

8 3,600 0.16 ~ 0.28 3,600 0.16 ~ 0.28 2,800 0.16 ~ 0.28

10 2,900 0.20 ~ 0.35 2,900 0.20 ~ 0.35 2,300 0.20 ~ 0.35

12 2,900 0.24 ~ 0.42 2,400 0.24 ~ 0.42 1,900 0.24 ~ 0.42

14 2,050 0.28 ~ 0.46 2,050 0.28 ~ 0.46 1,600 0.28 ~ 0.46

N = R.P.M

S = mm/rev
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Technical Data

[ PX50 series ]

[ SSTD series ]

WORKPIECE
CARBON STEEL(C<0.3%)
ALLOY STEEL / SS400
SCM ~710N/mm2

CARBON STEEL(C≥0.3%)
ALLOY STEEL / S50C
SCM ~1.060N/mm2

SUJ2·SUS440 SKD61
HRc34~43 HRc43~48 SKD11

HRc48~53
CAST IRON
FC 250~350

DUCTILE
FC 400~500

V 80~125m/min 80~125m/min 63~80m/min 40~63m/min 32~45m/min 25~36m/min 80~125m/min 63~90m/min

DIAMETER
(mm)

RPM
(mm-1)

FEED
(mm/rev)

RPM
(mm-1)

FEED
(mm/rev)

RPM
(mm-1)

FEED
(mm/rev)

RPM
(mm-1)

FEED
(mm/rev)

RPM
(mm-1)

FEED
(mm/rev)

RPM
(mm-1)

FEED
(mm/rev)

RPM
(mm-1)

FEED
(mm/rev)

RPM
(mm-1)

FEED
(mm/rev)

2 12,000 0.06~0.08 12,000 0.06~0.08 11,000 0.06~0.08 8,000 0.06~0.08 6,000 0.05~0.07 4,500 0.03~0.06 15,000 0.06~0.08 11,000 0.06~0.08

3 9,600 0.09~0.12 9,600 0.09~0.12 7,500 0.09~0.12 5,300 0.09~0.12 4,000 0.07~0.11 3,200 0.05~0.09 10,000 0.09~0.12 7,600 0.09~0.12

4 8,000 0.10~0.15 8,000 0.10~0.15 5,650 0.10~0.15 4,000 0.10~0.15 3,000 0.08~0.13 2,600 0.06~0.10 8,000 0.10~0.15 6,000 0.10~0.15

5 6,400 0.12~0.18 6,400 0.12~0.18 4,550 0.12~0.18 3,300 0.12~0.18 2,400 0.10~0.15 2,000 0.8~0.12 6,400 0.12~0.18 4,800 0.12~0.18

6 5,300 0.14~0.20 5,300 0.14~0.20 3,800 0.14~0.20 2,750 0.14~0.20 2,000 0.12~0.18 1,700 0.09~0.15 5,300 0.14~0.20 4,000 0.14~0.20

8 4,000 0.16~0.24 4,000 0.16~0.24 2,850 0.16~0.24 2,100 0.16~0.24 1,500 0.14~0.22 1,300 0.12~0.20 4,000 0.16~0.24 3,000 0.16~0.24

10 3,200 0.18~0.27 3,200 0.18~0.27 2,250 0.18~0.27 1,700 0.18~0.27 1,200 0.15~0.25 1,000 0.13~0.23 3,200 0.18~0.27 2,400 0.18~0.27

12 2,650 0.20~0.30 2,650 0.20~0.30 1,900 0.20~0.30 1,400 0.20~0.30 1,000 0.17~0.26 850 0.14~0.24 2,700 0.20~0.30 2,000 0.20~0.30

14 2,300 0.22~0.35 2,300 0.22~0.35 1,600 0.22~0.35 1,200 0.22~0.35 860 0.18~0.30 730 0.15~0.26 2,300 0.22~0.35 1,700 0.22~0.35

16 2,000 0.25~0.36 2,000 0.25~0.36 1,400 0.25~0.36 1,050 0.25~0.36 760 0.20~0.32 640 0.16~0.26 2,000 0.25~0.36 1,500 0.25~0.36

18 1,800 0.28~0.38 1,800 0.28~0.38 1,250 0.28~0.38 920 0.28~0.38 670 0.23~0.33 570 0.18~0.28 1,800 0.28~0.38 1,350 0.28~0.38

20 1,600 0.30~0.40 1,600 0.30~0.40 1,150 0.30~0.40 850 0.30~0.40 600 0.25~0.35 500 0.20~0.30 1,600 0.30~0.40 1,200 0.30~0.40

[ PXI50 series ]

WORKPIECE
CARBON STEEL(C<0.3%)
ALLOY STEEL / SS400
SCM ~710N/mm2

CARBON STEEL(C≥0.3%)
ALLOY STEEL / S50C
SCM ~1.060N/mm2

SUJ2·SUS440 SKD61
HRc34~43 HRc43~48 SKD11

HRc48~53
CAST IRON
FC 250~350

DUCTILE
FC 400~500

V 80~150m/min 80~150m/min 63~100m/min 40~70m/min 32~50m/min 25~40m/min 80~150m/min 63~100m/min

DIAMETER
(mm)

RPM
(mm-1)

FEED
(mm/rev)

RPM
(mm-1)

FEED
(mm/rev)

RPM
(mm-1)

FEED
(mm/rev)

RPM
(mm-1)

FEED
(mm/rev)

RPM
(mm-1)

FEED
(mm/rev)

RPM
(mm-1)

FEED
(mm/rev)

RPM
(mm-1)

FEED
(mm/rev)

RPM
(mm-1)

FEED
(mm/rev)

3 12,000 0.09~0.12 13,000 0.09~0.12 7,600 0.09~0.12 6,400 0.09~0.12 5,300 0.07~0.11 3,800 0.05~0.09 12,000 0.09~0.12 8,500 0.09~0.12

4 9,500 0.10~0.15 10,000 0.10~0.15 5,700 0.10~0.15 4,800 0.10~0.15 4,000 0.08~0.13 2,950 0.06~0.10 9,000 0.10~0.15 6,350 0.10~0.15

5 7,600 0.12~0.18 8,000 0.12~0.18 4,600 0.12~0.18 3,800 0.12~0.18 3,200 0.10~0.15 2,300 0.8~0.12 7,600 0.12~0.18 5,100 0.12~0.18

6 6,400 0.14~0.20 6,600 0.14~0.20 3,800 0.14~0.20 3,200 0.14~0.20 2,650 0.12~0.18 1,900 0.09~0.15 6,400 0.14~0.20 4,250 0.14~0.20

8 4,800 0.16~0.24 5,000 0.16~0.24 2,900 0.16~0.24 2,400 0.16~0.24 2,000 0.14~0.22 1,450 0.12~0.20 4,800 0.16~0.24 3,200 0.16~0.24

10 3,800 0.18~0.27 4,000 0.18~0.27 2,300 0.18~0.27 1,900 0.18~0.27 1,600 0.15~0.25 1,150 0.13~0.23 3,800 0.18~0.27 2,550 0.18~0.27

12 3,200 0.20~0.30 3,300 0.20~0.30 1,900 0.20~0.30 1,600 0.20~0.30 1,300 0.17~0.26 950 0.14~0.24 3,200 0.20~0.30 2,100 0.20~0.30

14 2,700 0.22~0.35 2,800 0.22~0.35 1,600 0.22~0.35 1,350 0.22~0.35 1,150 0.18~0.30 800 0.15~0.26 2,700 0.22~0.35 1,800 0.22~0.35

16 2,400 0.25~0.36 2,500 0.25~0.36 1,400 0.25~0.36 1,200 0.25~0.36 1,000 0.20~0.32 700 0.16~0.26 2,400 0.25~0.36 1,600 0.25~0.36

18 2,100 0.28~0.38 2,200 0.28~0.38 1,300 0.28~0.38 1,100 0.28~0.38 900 0.23~0.33 650 0.18~0.28 2,100 0.28~0.38 1,400 0.28~0.38

20 1,900 0.30~0.40 2,000 0.30~0.40 1,150 0.30~0.40 1,000 0.30~0.40 800 0.25~0.35 600 0.20~0.30 1,900 0.30~0.40 1,250 0.30~0.40

WORKPIECE TOOLSTEELS, ALLOYSTEELS ALUMINUMROLLED, 
ALUMINUMALLOY(AL,AC)

BRASS, BRONZE
Bs,PB EPOXY, RESIN

DIAMETER
(mm) RPM FEED

(mm/rev) RPM FEED
(mm/rev) RPM FEED

(mm/rev) RPM FEED
(mm/rev)

3 4,000~7,000 0.02 10,000~12,000 0.03 7,000~10,000 0.02 9,000~12,000 0.08

5 2,400~4,200 0.03 6,000~8,000 0.05 4,200~6,000 0.04 5,400~7,200 0.08

8 1,500~2,600 0.05 3,700~5,000 0.08 2,600~3,700 0.08 3,400~4,500 0.09

12 1,000~1,700 0.06 2,500~3,200 0.12 1,700~2,500 0.12 2,200~3,000 0.11
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[ Technical Solutions about general problems to use drill ]
Problems and 

Circumstances Cause Technical Countermeasures

Not drill into workpiece
ㆍNo enough Lip Relief
ㆍThick Web

Re-grinding of Lip Relief
Get the Web thinner

Chipping-off on 
margin part

   large jig-bushing Use the right sized bushing on drill

Balance of cutting flutes    To overheat on drill during the operation
Reduce feed rate
Supply enoungh cutting oil

Chipped-off on 
cutting flutes

ㆍLarge relief angle
ㆍHigh feed rate

ㆍAdjust Lip Relief
ㆍReduce feed rate

Damage on tang
   Incomplete adhesiveness between soket 
   and shaft

   Remove foreign substance and replace it to 
   new one when it is worn out

Damage on a drill during
a processing of brass

ㆍWrong choice of shape of drill
ㆍClogged-up with chips in groove

   Choose suitable drill for material

crack on center of drill
ㆍLack of number of flutes
ㆍHuge feed rate

ㆍRe-grinding with proper relief angle
ㆍReduce feed rate

Getting hole size larger
ㆍDifference between point angle and 
   cutting flutes
ㆍLoose main spindle

ㆍChoose good qualitative drill
ㆍAdjust spindle within measure

Damage on edge

ㆍHigh feed rate
ㆍforeign substance on workpiece
ㆍLack of cutting oil supply on drill tip
ㆍwear on drill

ㆍGrind tip of drill suitable for workpiece
ㆍReduce feed rate
ㆍRegrind it on early stage

Irregular size of chip
   inappropriate grind on edge of flute or using
   only one side of flute 

ㆍNeed a exact re-grinding
ㆍChoose good qualitative drill

Roughness of hole

ㆍblunt edge of flute or inappropriate 
   grinding excessive feed rate
ㆍNo supply cutting oil on tip of drill
ㆍexcessive feed rate
ㆍNot firmly hold fixture

ㆍRegrind flute edge angle
ㆍSuppy plenty of appropriate cutting oil
ㆍReduce feed rate
ㆍHold fixture firmly
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[ LDS series ] 

[ CDS series ] 

WORKPIECE S15C ·SS400
~500N/mm2 S45C SCM440 SKD61

28HRc
SKD61
34HRc FC250 AC4D

V 63~80m/min 40~63m/min 32~50m/min 20~28m/min 16~22m/min 63~100m/min 80~160m/min

DIAMETER
(mm)

RPM
(mm-1)

FEED
(mm/rev)

RPM
(mm-1)

FEED
(mm/rev)

RPM
(mm-1)

FEED
(mm/rev)

RPM
(mm-1)

FEED
(mm/rev)

RPM
(mm-1)

FEED
(mm/rev)

RPM
(mm-1)

FEED
(mm/rev)

RPM
(mm-1)

FEED
(mm/rev)

3 7,500 0.04~0.08 5,500 0.04~0.08 4,500 0.04~0.08 2,500 0.04~0.08 1,500 0.04~0.08 8,000 0.05~0.09 12,000 0.10~0.22

4 5,700 0.05~0.10 4,100 0.05~0.10 3,300 0.05~0.10 1,900 0.05~0.10 1,100 0.05~0.1 6,500 0.07~0.12 9,500 0.12~0.25

6 3,800 0.06~0.12 2,700 0.06~0.12 2,300 0.06~0.12 1,250 0.06~0.12 750 0.06~0.12 4,300 0.12~0.18 6,400 0.14~0.28

8 2,800 0.08~0.15 2,000 0.08~0.15 1,700 0.08~0.15 950 0.08~0.15 550 0.08~0.15 3,200 0.13~0.20 4,800 0.18~0.32

10 2,300 0.10~0.18 1,700 0.10~0.18 1,400 0.10~0.18 750 0.10~0.18 450 0.1~0.18 2,600 0.17~0.25 3,800 0.22~0.36

12 1,900 0.12~0.21 1,400 0.12~0.21 1,200 0.12~0.21 650 0.12~0.21 370 0.12~0.21 2,200 0.21~0.30 3,200 0.25~0.40

16 1,400 0.16~0.28 1,000 0.16~0.28 900 0.16~0.28 500 0.16~0.28 280 0.16~0.28 1,600 0.24~0.32 2,400 0.32~0.48

20 1,150 0.20~0.34 820 0.20~0.34 700 0.20~0.34 400 0.20~0.34 220 0.2~0.34 1,300 0.26~0.40 1,900 0.40~0.60

25 900 0.25~0.45 650 0.25~0.45 560 0.25~0.45 300 0.25~0.45 180 0.25~0.45 1,000 0.30~0.50 1,500 0.50~0.75

WORKPIECE DIE STEEL ALLOYSTEELS STAINLESS STEELS

HARDNESS ＜700N/㎟ ~HRc23 ~HRc32
V 30~50 m/min 30~50 m/min 20~40 m/min 15~25 m/min

DIAMETER
(mm)

FEED
(mm/rev)

FEED
(mm/rev)

FEED
(mm/rev)

FEED
(mm/rev)

1.0 0.01~0.03 0.01~0.03 0.01~0.03 0.01~0.03

2.0 0.01~0.035 0.01~0.035 0.01~0.035 0.01~0.035

3.0 0.015~0.05 0.015~0.05 0.015~0.05 0.015~0.05

4.0 0.02~0.06 0.02~0.06 0.02~0.06 0.02~0.06

5.0 0.03~0.07 0.03~0.07 0.03~0.07 0.03~0.07

6.0 0.04~0.07 0.04~0.07 0.04~0.07 0.04~0.07
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[ CES series ] 

[ CEM series ] 

WORKPIECE CARBON STEELS, ALLOY STEELS STAINLESS STEEL, 
TITANIUM STEEL ALUMINUM

HARDNESS ~HRc20 HRc20~ HRc30 HRc30~ HRc40
STRENGTH 500~800N/mm2 800~1000N/mm2 1000~1300N/mm2

DIAMETER(mm) RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED

3 5,900 60 4,000 30 3,300 25 2,400 20 14,000 220

4 4,800 60 3,300 30 2,800 25 2,000 20 11,800 230

5 3,800 60 2,500 30 2,200 25 1,760 20 9,500 240

6 3,000 60 2,000 30 1,800 30 1,400 20 7,700 250

8 2,300 65 1,540 35 1,300 35 1,100 20 5,800 260

10 2,000 65 1,300 35 1,200 35 1,000 20 5,000 260

12 1,760 65 1,000 40 1,000 35 540 20 4,400 260

16 1,400 65 900 40 770 35 660 25 3,300 270

20 1,100 65 700 40 600 35 440 25 2,600 270

WORKPIECE CARBON STEELS, ALLOY STEELS STAINLESS STEEL, 
TITANIUM STEEL ALUMINUM

HARDNESS ~HRc20 HRc20~ HRc30 HRc30~ HRc40
STRENGTH 500~800N/mm2 800~1000N/mm2 1000~1300N/mm2

DIAMETER(mm) RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED

3 5,900 95 3,900 65 3,300 50 2,400 40 14,000 230

4 4,800 95 3,200 65 2,800 50 2,000 40 12,000 240

5 3,800 100 2,500 65 2,200 55 1,760 45 9,500 250

6 3,000 110 2,000 70 1,800 60 1,400 50 7,700 300

8 2,300 115 1,540 75 1,300 65 1,100 55 5,800 350

10 2,000 120 1,300 80 1,200 65 1,000 55 5,100 380

12 1,760 130 1,100 90 1,000 70 840 60 4,400 400

16 1,400 140 900 90 770 70 660 60 3,000 330

20 1,100 140 700 90 600 70 440 60 2,640 340
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[ CRC series ] 

WORKPIECE CARBON STEELS
S54C ~ S55C

ALLOY STEELS, TOOLS STEELS
SKD / SUS / SCM

HARDENED STEELS
NAK / HPM

HARDNESS HRc35~ HRc45
DIAMETER(mm) RPM FEED RPM FEED RPM FEED

1.9 3,200 60 2,300 50 2,500 40

2.9 2,500 60 1,800 50 1,800 40

3.9 1,850 60 1,400 50 1,400 40

4.9 1,600 60 1,100 50 1,200 40

5.9 1,400 60 900 50 1,000 40

[ Recommendation of Cutting Conditions in Reamer ]
WORKPIECE

DIAMETER(mm)
CUTTING CONDITIONS

MATERIAL TENSILE STRENGTH(Kg/mm2) HARDNESS(HB) V (m/min) f (mm/rev)

CARBON STEELS, 
ALLOY STEELS

~ 100
~10

10~25
25~40

8 ~ 12
0.15 ~ 0.25
0.20 ~ 0.40
0.30 ~ 0.50

100 ~ 140
~10

10~25
25~40

6 ~ 10
0.12 ~ 0.20
0.15 ~ 0.30
0.20 ~ 0.40

STEEL CASTINGS

40 ~ 50
~10

10~25
25~40

8 ~ 12
0.15 ~ 0.25
0.20 ~ 0.40
0.30 ~ 0.50

50 ~ 70
~10

10~25
25~40

6 ~ 10
0.12 ~ 0.20
0.15 ~ 0.30
0.20 ~ 0.40

CAST IRON

~ 200
~10

10~25
25~40

8 ~ 15
0.20 ~ 0.30
0.30 ~ 0.50
0.40 ~ 0.70

200 ~
~10

10~25
25~40

6 ~ 12
0.15 ~ 0.25
0.20 ~ 0.40
0.30 ~ 0.50

ALUMINUM ALLOY
~10 15 ~ 25 0.20 ~ 0.30

0.30 ~ 0.50
0.40 ~ 0.70

10~25
25~40

20 ~30
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[ The Effect of Chamfer ]
TWIST DIRECTION CHARACTERISTICS

If the work piece is caught by sharp blade edge, dent occurs on the machined
surface. It is applied to chucking reamer, etc.

Guide edge was rounded. The ground surface is excellent but round machining 
is difficult and it may deteriorate the machined surface.

It is 2 blade-type. Chip is produced in 2 stages and it provides good results. 
But regrinding is difficult.

The guide part of second stage of cutting edge is 1~2˚. Cutting edge blade is 
long and life is limited. It provides good results on finish machining

The guide part of second stage is 10~20. It is very economical as the length of 
blade is short and utilized length is long

It is used for finish machining. It is applied to hand reamer.

45。

R

45。45。

45。
1。~ 2。

45。
10。~ 20。

1。~ 2。

[ The Effect of Twist Angle ]
TWIST DIRECTION CHARACTERISTICS

Straight blade (twist angle is 0˚) ㆍSurface is generally poor except cast iron.

Right twist blade

ㆍExcellent machinability and easy to discharge chip
ㆍApplicable work piece range is wide.
ㆍExcellent for high hardness work piece

Left twist blade

ㆍExcellent surface roughness for work piece of aluminium alloys, copper, 
    and copper alloys
ㆍIt is good for machining soft materials
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[ Trouble Shooting of Reaming ]
TROUBLE PLAN MEASURES

Enlarged Hole

Increase burnishing effects

• Decrease chamfer angle 	  • Increase margin width
• Decrease back taper  	  • Grind 2 stages chamfer
• Use S.CI type cutting oil 	  • Check reamer diameter

Suppress the occurrence of
built-up-edge

• Increase margin width  	  • Grind 2 stages chamfer
• Change heat treatment conditions and microstructure of workpiece
• Increase cutting oil supply 
• Increase cutting speed and reduce feed rate

Reduce the unbalance of
cutting force

• The cutting edge difference shall be less than 0.005mm
• Increase cutting speed
• Reduce the deviation of main axis and basic Diameter
• Check wear conditions of bush and replace it
• Change water soluble cutting oil to non-water soluble oil

Shrinked Hole Reduce finish effects

• Increase the clearance angle of cutting edge
• Decrease margin width    	  • Increase back taper
• Increase cutting speed

Poor roundness Reduce Chattering

• Increase the strength of machine      	  • Reduce the tolerance of bush
• Change to left helix reamer          	  • Increase margin width
• Increase back taper               	  • Decrease cutting speed
• Increase feed rate

Poor surface
roughness

Increase burnishing
• Use left helix                    	  • Decrease chamfer angle
• Grind with 2 stage chamfer

Remove deposit
• Increase rake angle          	  • Increase cutting speed
• Reduce feed rate

Remove chattering

• The cutting edge difference shall be less than 0.005mm
• Increase cutting speed
• Align main axis center and basic diameter center
• Change water soluble cutting oil to non-water soluble oil

Remove chip interference
• Change shape of flute type
• Increase the depth of flute
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MAS403
NO Categories of Examination Allowable Value Remarks

1 Adhesiveness ratio of Taper More than 75% More than 95%[WIDIN]

2 Taper angle allowable difference AT3 Follow JIS AT3 of B0614

3 RUNOUT of 'D' on Taper TIR0.05

4 RUNOUT of 'd' on Taper TIR0.02

5 RUNOUT of 'B' on Taper TIR0.02

6 Eccentric about center of 'b'
BT30-45:0.06 Allowable value of laterality

BT50-60:0.1

7 Tolerance of 'L' ±0.2

8 Tolerance of 'd' H8

9 Tolerance of 'd' H12

10 Tolerance of 't' -0.2

11 Tolerance of 'D' h8

12 Tolerance of 'V' ±0.1

13 Tolerance of 'x' +0.1

14 Tolerance of Ø -15° Ø=30°

15 Tolerance of 'y' ±0.4

16 Tolerance of 'y1' -0.4

17 Concentricity on nut of Taper TIR0.2 Measure from 35mm needle 

18 The degree of screw 6H According to JIS B209

19
Standard
intensity
of illumination

Taper 1.6S WIDIN = 0.8S

Grinder 3.2S

Others ▽▽

20 Flaw, Crack, Rust, Burr Check by visual confirmation

21 Exterior Anti-corrosion treatment other than 
grinding surface

22 carving

23 Quality of material SMC415

24 Heat treatment
Depth : 0.8 ~ 1.0 Prevention of carburizing on screw

HRC 55-62 Hardness of carburizing surface

[ BT-SHANK ] 
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MT

·�During the process of Middle-sized cutting, large-sized face 
mill or endmill, tapping, drill, the tools may have a  possibility 
to fall out from the toolholder

·cotter groove is prevent to fall out of tools 

·�Due to discrepancy of cotter groove size by each company
   Please let us know the manufacturer and L1, L2, W1 of
   cotter groove

Assumed 
Taper No.

Manufacturer
Summary 
notation

L1 L2 W1 Q Model

MT4

Yoshida Y

15 15.5 8.2 5° YR130

18 15 8.2 5° YRD1000

9 21 8.2 5° YD3-65

Ooya O

5 18 8.2 5° R2000

9 11 8.2 5° RA2-1300

10 10 8.2 5° RE1250A

Kurama K 26.3 29.5 12.2 5°

MT5

Aoyama A 44 40 13 5° ATB-3

Okuma B 27 41 12.4 5°

Ikegai I 52 35 13.2 5°

Kurashiki K 53 35 13.2 5°

Nomura N 27 38 12.2 8° AFB-4

Shinada S 37 37 16 0°

Toshiba T 50 35 13 0°

Yoshida Y
25 20 20 5° YRD700

9 33.5 8 5° YDD700

Ooya O
15 25 12.2 5° RE3-2000

14 20 12.2 5° RE-2500

MT6

Hyundai WIA K 54 41.3 16.2 0°

Daewoo heavy 
industries & machinery

D 52 45 16.2 5°

Aoyama A 50 38 19.3 5°

Okuma B 37 48.5 16.4 5° DRB3000

Ikegai I 52 45 16.2 5°

Kurashiki K 54 41 16.3 5°

Nomura N 27 42 16.2 8°

Shinada S 54.5 47.5 19.3 0°

Toshiba T 54 40 16.2 0°

[ COTTER HOME ] 
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[ Boring’s Technical Data ]

WORKPIECE BORING 
DIAMETER

Finishing A Type Rough grinding D Type

V(m/min) (mm/rev) V(m/min) V(m/min) (mm/rev) V(m/min)

CARBON 
STEELS

(S45C, S50C)

24-30 110-140 0.05-0.15 0.05-0.30 100-130 0.15-0.25 4.2

29-40 115-150 0.05-0.15 0.05-0.30 105-140 0.15-0.30 5.7

39-50 115-150 0.05-0.15 0.06-0.35 105-150 0.20-0.30 5.7

49-102 115-150 0.15-0.20 0.06-0.35 105-150 0.25-0.35 6.3

100-220 115-150 0.15-0.20 0.07-0.50 105-150 0.30-0.40 6.3

220-500 100-130 0.15-0.20 0.07-0.50 105-150 0.30-0.40 6.3

ALLOY 
STEELS
(SCM, 

SNCM)

24-30 110-140 0.05-0.15 0.05-0.30 90-120 0.15-0.25 4.2

29-40 110-150 0.05-0.15 0.05-0.30 100-130 0.15-0.30 5.7

39-50 110-150 0.05-0.15 0.06-0.35 100-130 0.20-0.30 5.7

49-102 110-150 0.05-0.20 0.06-0.35 100-130 0.25-0.35 6.3

100-220 110-150 0.05-0.20 0.07-0.50 100-130 0.30-0.40 6.3

220-500 110-150 0.05-0.20 0.07-0.50 100-130 0.30-0.40 6.3

STAINLESS
STEEL
(SUS)

24-30 70-100 0.07-0.15 0.12-0.35 60-90 0.12-0.20 4.2

29-40 80-110 0.07-0.15 0.12-0.35 70-100 0.15-0.25 5.7

39-50 80-110 0.07-0.15 0.20-0.50 70-100 0.15-0.25 5.7

49-102 80-110 0.10-0.20 0.20-0.50 70-100 0.20-0.30 6.3

100-220 80-110 0.12-0.20 0.25-0.75 70-100 0.25-0.35 6.3

220-500 80-110 0.12-0.20 0.25-0.75 70-100 0.25-0.35 6.3

CAST 
STEELS

(FC)

24-30 75-100 0.07-0.15 0.12-0.35 60-110 0.20-0.30 4.2

29-40 80-115 0.07-0.15 0.12-0.35 60-110 0.25-0.35 5.7

39-50 80-115 0.07-0.15 0.20-0.50 60-110 0.25-0.35 5.7

49-102 80-115 0.12-0.20 0.20-0.50 60-110 0.30-0.40 6.3

100-220 80-115 0.12-0.20 0.25-0.75 60-110 0.30-0.45 6.3

220-500 80-115 0.12-0.20 0.25-0.75 60-110 0.30-0.45 6.3

ALUMINUM 
ALLOY 

STEELS
(AC)

24-30 150-300 0.05-0.15 0.12-0.35 120-300 0.20-0.30 4.2

29-40 150-360 0.10-0.20 0.12-0.35 150-370 0.25-0.35 5.7

39-50 150-360 0.10-0.20 0.20-0.50 150-370 0.25-0.35 5.7

49-102 150-360 0.10-0.20 0.20-0.50 150-370 0.30-0.40 6.3

100-220 150-360 0.10-0.25 0.25-0.75 150-370 0.30-0.45 6.3

220-500 150-360 0.10-0.25 0.25-0.75 150-370 0.30-0.45 6.3

SPECIAL 
STEEL

(SKD61)

24-30 30-40 0.75-0.15 0.12-0.35 25-35 0.12-0.20 4.2

29-40 40-45 0.07-0.15 0.12-0.35 30-40 0.15-0.25 5.7

39-50 40-45 0.07-0.15 0.20-0.50 30-40 0.15-0.25 5.7

49-102 40-45 0.10-0.20 0.20-0.50 30-40 0.20-0.30 6.3

100-220 40-45 0.10-0.20 0.25-0.75 30-40 0.25-0.35 6.3

220-500 40-45 0.10-0.20 0.25-0.75 30-40 0.25-0.35 6.3



9

1047

Technical Data

[ Drill's Technical Data ]

WORKPIECE

CUTTING
CONDITIONS

DIAMETER(Ø)

CARBON STEELS
(S45C, S50C)

ALLOY STEELS
(SCN, SNC, SNCM)

SPECIAL STEEL, QUENCHED 
AND TEMPERED STEEL(SKD11)

CAST IRON
(FC25)

ALUMINUM CASTING
(AC4A, ADC)

SPEED
22-30mm/min

SPEED
20-25mm/min

SPEED
8-12mm/min

SPEED
32-40mm/min

SPEED
63-100min

rpm mm/rev rpm mm/rev rpm mm/rev rpm mm/rev rpm mm/rev

1 8,000 0.03-0.05 7,000 0.03-0.05 3,200 0.03-0.05 11,500 0.04-0.06 20,000 0.06-0.09

2 4,000 0.06-0.09 3,500 0.06-0.09 1,600 0.06-0.09 5,700 0.08-0.11 10,000 0.12-0.18

3 2,800 0.10-0.13 2,400 0.10-0.13 1,060 0.10-0.13 3,850 0.11-0.16 10,000 0.20-0.28

4 2,100 0.11-0.15 1,800 0.11-0.15 800 0.11-0.15 2,900 0.13-0.19 7,500 0.24-0.34

5 1,600 0.12-0.18 1,400 0.12-0.18 630 0.12-0.18 2,260 0.16-0.22 6,300 0.28-0.40

6 1,320 0.13-0.19 1,180 0.13-0.19 530 0.13-0.19 1,900 0.19-0.26 5,000 0.34-0.48

8 1,000 0.17-0.24 900 0.17-0.24 400 0.17-0.24 1,400 0.21-0.30 4,000 0.38-0.53

10 800 0.20-0.28 710 0.20-0.28 320 0.20-0.28 1,120 0.25-0.36 3,150 0.45-0.63

12 670 0.24-0.34 600 0.24-0.34 270 0.24-0.34 950 0.30-0.42 2,650 0.53-0.75

13 610 0.26-0.36 540 0.26-0.36 240 0.26-0.36 880 0.33-0.44 2,400 0.56-0.79

14 570 0.28-0.39 500 0.28-0.39 230 0.28-0.39 820 0.31-0.42 2,250 0.57-0.81

16 500 0.30-0.43 440 0.30-0.43 200 0.30-0.43 720 0.34-0.46 1,950 0.61-0.85

18 440 0.34-0.49 390 0.34-0.49 180 0.34-0.49 640 0.36-0.50 1,750 0.63-0.90

20 400 0.36-0.50 350 0.36-0.50 160 0.36-0.50 570 0.40-0.56 1,550 0.68-0.98

22 360 0.40-0.55 320 0.40-0.55 150 0.40-0.55 520 0.42-0.59 1,400 0.73-1,06

24 330 0.41-0.60 290 0.41-0.60 135 0.41-0.60 480 0.46-0.65 1,300 0.77-1.13

26 310 0.42-0.65 270 0.42-0.65 120 0.42-0.65 440 0.47-0.68 1,200 0.81-1.20

28 290 0.45-0.70 250 0.45-0.70 110 0.45-0.70 410 0.50-0.73 1,100 0.84-1.26

30 270 0.48-0.75 230 0.48-0.75 105 0.48-0.75 380 0.54-0.78 1,000 0.87-1.32

32 250 0.51-0.80 220 0.51-0.80 100 0.51-0.80 360 0.58-0.83 950 0.90-1.38
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[ Endmill Cutting Condition ]
Recommended Cutting Condition of General 2 flute endmill(groove processing)

WORKPIECE

CARBON STEELS
(Tensile strength up to 50kgf/㎣)

COPPER ALLOYS, 
CAST IRON(soft)

MEDIUM CARBON STEELS
(Tensile strength
 up to 50-75kgf/㎣)

COPPER ALLOYS, 
CAST IRON(soft)

HIGH CARBON STEELS
(Tensile strength

 up to 75-100kgf/㎣)
COPPER ALLOYS,
CAST IRON(soft)

SPECIAL STEEL
QUENCHED AND 

TEMPERED STEEL

ALUMINUM
ALUMINUM ALLOYS

PLASTIC

DIAMETER(Ø) rpm mm/rev rpm mm/rev rpm mm/rev rpm mm/rev rpm mm/rev

1 9,000 71 7,500 53 5,600 36 4,000 20 14,000 100

2 5,600 90 4,500 65 2,800 36 2,000 20 12,500 160

3 4,500 100 3,360 75 2,000 36 1,400 20 11,200 250

4 3,150 125 2,360 85 1,400 40 1,000 25 8,000 290

5 2,500 140 1,900 95 1,120 45 800 28 6,300 315

6 2,240 150 1,700 100 1,000 48 710 28 5,600 315

8 1,600 180 1,180 118 710 56 500 34 4,000 387

10 1,250 200 950 132 560 63 400 38 3,150 400

12 1,000 190 750 118 450 60 315 38 2,500 375

14 900 180 670 118 400 60 280 40 2,240 355

16 800 170 600 112 355 60 250 40 2,000 345

18 710 165 530 106 315 56 224 40 1,800 345

20 630 160 475 95 280 56 200 40 1,600 315

22 560 150 425 85 250 50 180 36 1,400 300

24 500 140 375 75 224 45 160 32 1,250 280

25 500 140 375 75 224 45 160 32 1,250 280

26 500 140 375 75 224 45 160 32 1,250 280

28 450 125 335 65 200 40 140 28 1,120 265

30 450 125 335 65 200 40 140 28 1,120 265

32 400 120 300 60 180 36 125 25 1,000 236

35 355 105 265 53 160 32 112 22 900 224

36 355 105 265 53 160 32 112 22 900 224

40 315 100 236 48 140 28 100 20 800 200

45 280 90 212 42 125 25 90 18 710 180

50 280 80 190 38 112 22 80 18 130 160

ㆍThis table is written with a bases of the information that a cutting value of general 2flute is 1/2D and general 4flute is 1/4D.
ㆍReduce the feed rate by 20-50 % when the depth of cut exceeds the above.
ㆍUse high hardened machine and chuck
ㆍSelect suitable cutting oil on workpiece

NOTE
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[ Endmill Cutting Condition ]
Recommended working condition of general 2flutes endmill(side cutting)

CARBON STEELS
(Tensile strength up to 50kgf/㎣)

COPPER ALLOYS, 
CAST IRON(soft)

MEDIUM CARBON STEELS
(Tensile strength
 up to 50-75kgf/㎣)

COPPER ALLOYS, 
CAST IRON(soft)

HIGH CARBON STEELS
(Tensile strength

 up to 75-100kgf/㎣)
COPPER ALLOYS,
CAST IRON(soft)

SPECIAL STEEL
QUENCHED AND 

TEMPERED STEEL

ALUMINUM
ALUMINUM ALLOYS

PLASTIC

rpm mm/rev rpm mm/rev rpm mm/rev rpm mm/rev rpm mm/rev

3 5,300 250 4,000 190 2,650 95 1,600 45 18,000 800

4 3,750 300 2,800 224 1,900 106 1,120 53 12,500 900

5 3,000 335 2,240 250 1,500 118 900 60 10,000 1,000

6 2,650 355 2,000 265 1,320 125 800 63 9,000 1,000

8 1,900 425 1,400 315 950 150 560 75 6,300 1,180

10 1,500 475 1,120 355 750 170 450 85 5,000 1,250

12 1,180 450 900 330 600 160 355 85 4,000 1,180

14 1,060 425 800 315 530 160 315 90 3,550 1,120

16 950 400 710 300 475 160 280 90 3.150 1,060

18 850 400 630 280 425 150 250 90 2.800 1,060

20 750 375 560 250 375 150 200 80 2,500 1,000

22 670 355 500 224 335 132 180 71 2,000 850

24 600 335 450 200 300 118 160 63 1,800 800

25 600 335 450 200 300 118 160 63 1,800 800

26 600 335 450 200 300 118 160 63 1,800 800

28 530 300 400 180 265 106 140 56 1,600 750

30 530 300 400 180 265 106 140 56 1,600 750

32 475 260 355 160 236 95 125 50 1,250 670

35 425 250 315 140 212 85 112 45 1,250 630

36 425 250 415 140 212 85 112 45 1,250 630

40 375 236 280 125 190 75 100 40 1,120 530

45 335 250 250 140 170 85 90 45 1,000 630

50 300 240 224 125 150 75 80 40 900 560

ㆍThis table is written by a base with the information that general 4 flute cutting depth is 0.1D X Cutting width(1.5D) 
     Reduce the feed rate by 1/2 of  general 2 flute endmill

ㆍUse 1.3 - 1.5 times of rotations using thready cutting
ㆍUse high hardened machine and chuck
ㆍSelect suitable cutting oil on workpiece

NOTE

DIAMETER
(Ø)

CUTTING
CONDITIONS

WORKPIECE
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[ Reamer's Technical Data ]

WORKPIECE
TENSILE STRENGTH

or
HARDNESS(kg/㎡)

SPEED
(m/min)

Feed per diameter of Reamer Angle of 
inclination

(°)

Angle of 
chamfer

(°)
Ø5 Ø10 Ø15 Ø20 Ø25 Ø30 Ø35 Ø40

STEEL
<70 12-20 0.07 0.09 0.13 0.16 0.20 0.25 0.30 0.35 0 15-45

70-100 10-15 0.05 0.08 0.13 0.15 0.21 0.26 0.28 0.30 0 15-45

HARDENED
STEELS 100-150 6-12 0.05 0.08 0.13 0.15 0.21 0.26 0.28 0.30 0 15-45

CASTING
<220HB 8-15 0.10 0.12 0.17 0.20 0.30 0.40 0.45 0.50 0(5) 15-45

>220HB 6-10 0.07 0.10 0.14 0.18 0.26 0.32 0.36 0.40 0(5) 15-45

MALLEABLE
CAST IRON <220HB 6-12 0.07 0.10 0.14 0.18 0.26 0.32 0.36 0.40 0 15-45

COPPER 60-80HB 15-20 0.12 0.15 0.18 0.22 0.30 0.35 0.37 0.40 5 45

BRASS 50-120HB 10-15 0.12 0.15 0.18 0.22 0.30 0.35 0.37 0.40 5 15-45

BRONZE 
CASTING 60-100HB 8-15 0.12 0.15 0.18 0.22 0.30 0.35 0.37 0.40 5 15-45

ALUMINUM 
ALLOYS 90-120HB 20-30 0.15 0.18 0.23 0.28 0.35 0.45 0.50 0.50 8 30

㎜

Diameter of Reamer Machining allowance

0.8-1.2 0.05

1.2-1.6 0.10

1.6-3.0 0.15

3.0-6.0 0.20

6.0-18.0 0.30

18.0-30.0 0.40

30.0-100.0 0.50

ㆍDo not reversely pull out
   It induce damage on flute and illuminance degradation
ㆍSupply enough cutting oil to drain chips smoothly 

※Get large feed rate with low cutting speed to upgrade illuminance
    e.g.) Approximately 0.5mm for 10mm

Note to use Reamer
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[ Tap's Technical Data ]

ㆍReference point is SKH hand tap
ㆍRefer to the following details to select cutting speed.
    Cutting speed of tap and RPM is largely effected by raw material, pitch, types, diameter of drill, forming depth, workpiece and cutting oil. 
    Therefore, Please pay due attention to the conditions of use when referring to the table above.

NOTE

     

LOW CARBON 
STEELS

(up to S20C)

MEDIUM CARBON 
STEELS

(S20-40C)
SCM, FCD

HIGH CARBON 
STEELS

(up to S20C)
SKD COPPER

HARDENED STEELS
(HRC25-45) STAINLESS STEELS

CAST STEELS,
BRONZE, 

BRONZE CASTING

CAST IRON
BRASS, BRASS CASTING

ALUMINUM ALLOYCASTING

SPEED
8-13m/min

SPEED
7-12m/min

SPEED
6-9m/min

SPEED
3-5m/min

SPEED
4-7m/min

SPEED
6-11m/min

SPEED
10-15m/min

rpm

M3 850-1,380 740-1,270 640-960 320-530 420-740 640-1,170 1,060-1,590

M4 640-1,040 560-960 480-720 230-400 320-560 480-880 800-1,190

M5 510-830 450-760 380-570 190-320 260-450 380-700 640-960

M6 420-690 370-640 320-480 160-270 210-370 320-580 530-800

M8 320-520 280-480 240-360 120-200 160-280 240-440 400-600

M10 260-410 230-380 190-290 95-160 130-220 190-350 320-480

M12 210-350 190-320 160-240 80-130 110-190 160-590 270-400

M16 160-260 140-240 120-180 60-99 80-140 120-220 200-300

M20 130-210 110-190 95-140 40-80 64-110 90-180 160-240

M24 110-170 93-160 80-120 40-66 53-93 80-150 130-200

M30 85-140 74-130 64-95 32-53 42-74 64-120 110-160

M33 77-130 68-120 58-87 29-48 39-68 58-110 96-150

M36 71-120 62-110 53-80 27-44 35-62 53-97 88-130

M39 65-110 57-98 49-73 24-41 33-57 49-90 82-120

M48 53-86 46-80 40-60 20-33 27-46 40-73 66-99

M52 50-80 43-73 37-55 18-31 24-43 37-67 61-92

CUTTING
     CONDITIONS

Size of Taps

WORK
PIECE
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[ Trouble Shooting for twist Drill ]

TROUBLE CAUSES SOLUTIONS

Chipping on 
cutting flute

ㆍSharpness of edge
ㆍSharpness of relief angle and Thinning 

ㆍHoning(or enhance the amount of honing)
ㆍReduce the relief angle with a change  of material of tip
   having high toughness
ㆍDull a thinning angle

ㆍToo high cutting speed
ㆍReduce the cutting speed
ㆍUse cutting oil

ㆍOccurrence of components
    of toughness(B,U,E)

ㆍEnhance angle of inclination(30°)
ㆍEnhance cutting speed
ㆍUse Coating, Cermet material

ㆍOccurrence of vibration and chattering
ㆍUse machine and drill having high hardness
ㆍFix workpiece firmly
ㆍReduce cutting speed

Wear and 
damage in 

outside part

ㆍToo high cutting speed than 
    the material of tip

ㆍReduce the cutting speed
ㆍUse cutting oil
ㆍChange point angle
ㆍUse suitable tip material

ㆍIntermittent cutting ㆍChange in shape of material

Damage at the 
cutting point

ㆍFaulty of surface on workpiece
ㆍUse Guide Bush
ㆍReduce the feed rate at the cutting point
ㆍMake the surface of workpiece better

ㆍPoor natural condition and abrasiveness
ㆍGrind by machine
ㆍChange in Thinning type

ㆍLack of hardness on machine and workpiece
ㆍUse machine having high hardness
ㆍImprove the way to fix the workpiece

ㆍthe cutting condition is high ㆍReduce cutting speed and feed rate

Damage in the 
processing

ㆍtwisted drill hole

ㆍUse Guide Bush and Reduce Guide Clearance
ㆍEnhance the hardness of drill
ㆍMake tip of drill better and change thinning type
   having centrality 

ㆍobstruction of chip
ㆍStep feeding
ㆍReduce feed rate
ㆍUse cutting oil

ETC.
ㆍFaulty of drill chucking
ㆍNo back tapers on diameter of drill

ㆍMake chucking better
ㆍAdjust time and amount of re-grinding
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[ Trouble shooting Reamer ]

TROUBLE CAUSES SOLUTIONS

Poor illumination of 
cutting surface and 
excessive amount 
of expansion

inappropriate cutting condition
excessive cutting speed
excessive feed rate

ㆍReduce cutting speed
ㆍReduce feed rate

ㆍPoor illumination
    of surface
ㆍExcessive
ㆍDefective
   (out of roundness)
ㆍDefective cylindricity
    Bent Hole

Defective machine
Defective
Low hardness of raw material's clamp
Inappropriate choice of tool holder

ㆍAdjust Vibration of spindle, Bush clearance, 
    Elements of Bush
ㆍEnhance the hardness of clamp
ㆍAvoid to use quick change holder without Guide Bush

Defective tool
High vibration of cutting edge
Defective degree of setting
Excessive protrusion of tool
Low hardness of tool

ㆍEnhance of the degree of vibration
ㆍRemove damages completely
    (especially outside of tip) after re-grinding
ㆍEnhance the dgree of Runout after setting
    (scratch on shank...)
ㆍChange the shape of tools enhancing hardness

Problems on cutting oil
Incorrect selection of emulsion
Deterioration of emulsion, degradation of 
performance by decomposition

ㆍReduce the dilution rate.(thicken 10 to 20 times)
ㆍUse High lubricated emulsion
ㆍChange to new cutting oil
ㆍEnhance amount of supply and reach the effective 
   cutting edge simultaneously

Problems on workpiece
Eccentricity
Work on incline

ㆍEnlarge drill angle
ㆍReduce drill angle
ㆍReduce feed rate

Damage

Inappropriate working condition
Defective Chisel part due to excessive feed 
rate
Chip blockage due to excessive feed rate
Lack of penetration of cutting oil due to 
excessive the number of rotation

ㆍReduce feed rate
ㆍReduce the number of rotation
ㆍcircumstance: blockage of chip and wear out 
                           outside of tip

Problems of re-grinding
Degrading hardness of chisel part due to 
inappropriate Thinning
Occurrence of increasing Burnishing Torque or 
wear-out  main part of tip after re-grinding

ㆍProper grinding
ㆍRemove all damages during re-grinding

Problems on machinery
ㆍRepair of electrical systems
ㆍImprove the method of clamp of raw material

Problem on cutting oil ㆍReplace cutting oil
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[ Solutions of Burnishing Drill ]

TROUBLE CAUSES SOLUTIONS

Expansion of hole

Enhance effect of burning 

ㆍReduce Chamfer angle
ㆍEnhance marginal gap
ㆍReduce Back Taper
ㆍGrind 2 step chamfer
ㆍCheck Fitness of Diameter of Reamer

Control an occurrence of Buit-up edge

ㆍReduce a marginal gap
ㆍGrind 2 step Chamfer
ㆍChange the heat treatment condition of workpiece
ㆍReduce feed rate and Enhance cutting speed
ㆍEnhance the supply of cutting oil amount

Reduce the unbalance of cutting power

ㆍMake tolerance of cutting edge within 5/1000
ㆍIncrease cutting speed
ㆍReduce spindle and Alignment of basic diameter
ㆍCheck a status of wear-out of Bush and replace
   if it is needed
ㆍReplace water-soluble oil to water insoluble

Reduction of hole Reduce finish effect

ㆍEnlarge relief angle of cutting edge
ㆍReduce marginal gap
ㆍEnlarge Back Taper
ㆍIncrease cutting speed

Defective 
roundness

Reduce chattering

ㆍEnhance hardness of machine
ㆍReduce tolerance of Bush
ㆍChange to Left Helix Reamer
ㆍEnlarge Marginal gap
ㆍEnlarge Back Taper
ㆍReduce cutting speed
ㆍIncrease feed rate

Poor illumination 
of machined 

surfaces

Enlarge burnishing
ㆍChange Left Helix Reamer
ㆍReduce Chamfer angle
ㆍGrind as 2step chamfer

Remove deposition
ㆍEnlarge Rake angle
ㆍIncrease cutting speed
ㆍReduce feed

Remove chattering
ㆍMake tolerance of cutting edge within 5/1000
ㆍIncrease cutting speed
ㆍFit spindle and Alignment of basic diameter

Remove interference of chips
ㆍChange Flute type
ㆍMake depth of flute deeper
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[ Solution of Endmill Trouble ]

TROUBLE CAUSES SOLUTIONS

Tool Breakage

When related to work material
ㆍReduce the feed rate
ㆍReduce the amount of rock out
ㆍMinimize the cutting length

When in normal operation

ㆍ Reduce the feed rate 
ㆍ Change the tool on time(control the wear) 
ㆍ Change Chuck and Collet
ㆍ Reduce the amount of rock out
ㆍ Put honing on cutting edge
ㆍ Use less no. of  cutting flutes (4F→2F)

When changing the feed direction
ㆍReduce the feed rate before change the direction
ㆍChange chuck and collet

Breakage on 
cutting edge

Breakage on Corner
ㆍPut chamfer with hand lapper
ㆍChange from 'Down Cut' to 'Up Cut'

Breakage on end edge on cutting length
ㆍChange from 'Down Cut' to 'Up Cut'
ㆍReduce the cutting speed

Chipping

ㆍPut honing on cutting edge
ㆍReduce the cutting speed
ㆍIncrease the feed rate when there is beep sound
    while machining

Exaggerated Chipping

ㆍ Reduce the feed rate
ㆍ Use less no. of  cutting flutes (4F→2F)
ㆍ Put honing on cutting edge (solid E/M)
ㆍ Reduce the cutting speed
ㆍ change the condition from 'wet working' to 
    'dry working' (brazed E/M)
ㆍChange from 'wet working' to 'dry working' by
     blowing air
ㆍ Maintain appropriate cutting speed

Excessive wear 
generated

ㆍReduce the cutting speed
ㆍChange from 'Down Cut' to 'Up Cut'
ㆍIncrease the feed speed

Poor illumination 
of machined 

surfaces

Constant surface roughness
ㆍDecrease the feed speed
ㆍUse more no. of  cutting flutes (2F→4F)

When there is Built-up edge

ㆍIncrease the cutting speed
ㆍWork in wet condition
ㆍPut minute honing on cutting edge
ㆍChange from 'Down Cut' to 'Up Cut'

When there is horizontal stripe on the surface
ㆍPut minute honing on cutting edge
ㆍUse insoluble cutting oil
ㆍChange from 'Down cut' to 'Up cut'

Chattering 
Occurred

ㆍIncrease the feed speed
ㆍChange the cutting speed
ㆍReduce the amount of rock out
ㆍUse 2F for roughing, use 4F for finishing
ㆍChange from 'Down cut' to 'Up cut'
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[ Solution of Lathe Turning Trouble ]

Types of trouble Selection of tool 
material grade Selection of tool's shape Selection of cutting condition Workpiece

A
B
R
A
S
I
O
B

Mechanical abrasion

Select high 
wear-resistant materials 
which are same material
types of workpiece

ㆍEnlarge relief angle
ㆍEnlarge sub cutting depth angle
ㆍEnlarge cutting nose radius
ㆍLess honing

ㆍLower cutting speed
ㆍUse moderate feed rate
ㆍUse moderate cutting fluid

Hard material
Carbon
Cermet
Glass

Thermal abrasion
Moderate relief angle, sub cutting 
depth angle and  cutting nose radius

ㆍLower cutting speed
ㆍLower feed rate
ㆍUse cutting fluid (Check the material)

Hard material

 Deposition spread 
 abrasion

Enlarge rake angle 
ㆍLower cutting speed
ㆍLower feed rate
ㆍUse lubricative cutting fluid

Sort of steel material

Exudate separation 
abrasion

ㆍSelect the best suitable material for
    rake angle.
ㆍEnlarge sub cutting depth angle
ㆍLess honing

ㆍRaise cutting speed
ㆍRaise feed rate
ㆍUse moderate cutting fluid

Ni heat resisting alloy
Co hear resisting alloy
Stainless
High strength steel

Chemical abrasion
Use ceramic, cermet 
materials

Enlarge relief angle somewhat

ㆍLower cutting speed
ㆍLower feed rate
ㆍMachine without coolant or use cutting fluid with
    less extreme-pressure additives 

General material

Heat crack 
Use ceramic, cermet 
materials

select less thermo-genesis shape 
of tool nose radius  angle, tool nose 
radius 

ㆍLower cutting speed
ㆍLower feed rate
ㆍCutting without cutting fluid

Sort of steel material

Plastic deformation 
Use high compressive 
strength material

ㆍEnlarge relief angle, rake angle  tool
    nose radius
ㆍLower main cutting depth angle and
    less honing 

ㆍLower cutting speed, feed rate and cutting depth.
ㆍUse fluid with high cooling effect

Hard material

Chipping Use high ductile grade

ㆍLessen tool nose radius angle
ㆍEnlarge relief angle, rake angle  tool
    nose radius
ㆍEnlarge honing 

ㆍUse moderate cutting speed
ㆍLower feed rate

General material

Flaking
Select high wear-resistant 
materials 

ㆍLessen relief angle
ㆍEnlarge corner angle
ㆍEnlarge honing 

ㆍLower feed rate
ㆍLessen amount of cutting depth
ㆍUse cutting fluid (Check the material)

ㆍGeneral material
ㆍHard material

D
E
F
E
C
T

Defect due to 
mechanical repeats

Use high toughness 
assortment

Lessen tool nose radius angle, tool 
nose radius and honing 

ㆍUse moderate cutting speed
ㆍLower feed rate
ㆍUse moderate amount of cutting depth

General material

Thermal defect
Use high toughness 
assortment ㆍMake a shape which has low heat

    release on  tool nose radius angle,
    tool nose radius
ㆍReduce honing

ㆍLower cutting speed and feed rate
ㆍLower feed rate
ㆍMachine without cutting fluid

General material

Thermal defect
Use assortment having 
good wear resistance

ㆍReduce cutting speed and feed rate
ㆍReduce amount of cutting depth
ㆍUse suitable cutting oil

ㆍHard material
ㆍGeneral material

Pressure
Separation defect

Use high toughness 
assortment

ㆍReduce angle of inclination
ㆍEnlarge main angle of depth of cut
ㆍEnlarge honing 

ㆍEnhance cutting speed
ㆍEnhance feed rate
ㆍUse high lubricative cutting oil

ㆍNi heat resisting alloy
ㆍCo hear resisting alloy
ㆍStainless
ㆍHigh strength steel

Defect of plastic 
deformation

ㆍUse  good assortment
    with high wear resistance
ㆍCermet assortment is
    inappropriate

ㆍAdjust relief angle, the angle of 
    inclination properly
ㆍReduce main angle of depth of cut
ㆍReduce toughness radius
ㆍReduce honing

ㆍReduce cutting speed
ㆍReduce feed rate
ㆍUse suitable cutting oil
ㆍNo use on ceramic

ㆍHard material
ㆍGeneral material

Defect of cutting flute 
and 
illumination

Use high toughness 
assortment

ㆍPay attention to grinding tool 
ㆍLower grain size of diamond
    stoneware
ㆍPay attention to the grinding
    direction of built up edge ㆍReduce cutting speed

ㆍReduce feed rate
ㆍReduce insertion volume

General material

Defect due to change
in grinding and brazing

ㆍUse high toughness
    assortment

ㆍNot possible to use
    Cermet 

ㆍConsider the ratio of tip sink and
    thickness
ㆍGrind carefully
ㆍCool down slowly when it braze
ㆍUse large shank

General material
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1057

Technical Data

[ Cutting Speed & Torque ]

WORKPIECE STRENGTH
kg/㎟

HARDNESS
(HB)

CUTTING THRUST
(K)

CAST IRON 21 177 1.00

MEEHANITE CAST IRON 28 198 1.39

CAST IRON-GRAY 35 224 1.88

1020Steel(Carbon steel C 0.2%) 55 160 2.22

1112Steel(Free cutting steel C 0.12, S 0.2%) 62 183 1.42

1335Steel(Mn 1.75%) 63 197 1.45

3115Steel(Ni 1.25, Cr 0.6, Mn 0.5) 53 163 1.56

3120Steel(Ni 1.25, Cr 0.6, Mn 0.7) 69 174 2.02

3140Steel 88 241 2.32

4115Steel(Cr 0.5, Mo 0.11, Mn 0.8) 63 167 1.62

4130Steel(Cr 0.95, Mo 0.2, Mn 0.5) 77 229 2.10

4140Steel(Cr 0.95, Mo 0.2, Mn 0.85) 94 269 2.41

4615Steel(Ni 1.8, Mo 0.25, Mn 0.5) 75 212 2.12

4820Steel(Ni 3.5, Mo 0.25, Mn 0.6) 140 390 3.44

5150Steel(Cr 0.8, Mn 0.8) 95 277 2.46

6115Steel(Cr 0.6, Mo 0.6, V 0.12) 58 174 2.08

6120Steel(Cr 0.8, Mn 0.8, V 0.1) 80 255 2.22

6130Steel 79 260 2.20

Md = Kd2 X (0.0631 + 1.686 X f) (kg/cm)
T = 57.95KDf0.85(kg)

·V : cutting speed (mm/min)
·D : drill diameter (mm)
·N : revolutions per minute (r.p.m)

·f : feed rate (mm/rev)
·S : cutting depth per minute (mm/min)
·N : revolutions per minute (r.p.m)

·Md : cutting torque (kg/cm)
·K : cutting thrust (kg)
·D : drill diameter (mm)
·f : feed rate (mm/rev)
·T : material modulus

CUTTING SPEED

FEED RATE

CUTTING TORQUE & THRUST

V= (mm/rev)
3.14 X D X N

1000

F= (mm/min)
S

N
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Technical Data

[ Cutting Speed & Required Power ]

WORKPIECE
STRENGTH

(kg/㎟)

HARDNESS

SPECIFIC CUTTING FORCE PER FEED RATE(kg/㎟)

0.1(㎜/FLUTE) 0.2(㎜/FLUTE) 0.3(㎜/FLUTE) 0.4(㎜/FLUTE) 0.6(㎜/FLUTE)

MILD STEEL 52 220 195 182 170 158
MEDIUM STEEL 62 198 180 173 160 157
HIGH STEEL 72 252 220 204 185 174
TOOL STEELS 67 198 180 173 170 160
TOOL STEELS 77 203 180 175 170 158
CHROME MANGANESE STEEL 77 230 200 188 175 166
CHROME MANGANESE STEEL 63 275 230 206 180 178
CHROME MOLYBDENUM STEEL 73 254 225 214 200 180
CHROME MOLYBDENUM STEEL 60 218 200 186 180 167
NICKEL CHROME MOLYBDENUM STEEL 94 200 180 168 160 150
NICKEL CHROME MOLYBDENUM STEEL HB 352 210 180 176 170 153
CAST STEELS 52 280 250 232 220 204
CAST IRON HRC 46 300 270 250 240 220
MEEHANITE CAST IRON 36 218 200 175 160 147
CAST IRON-GRAY HB 200 175 140 124 105 97
BRASS 50 115 95 80 70 63
Light alloy(Al-Mg) 16 58 48 40 35 32
Light alloy(Al-Si) 20 70 60 45 39

CUTTING SPEED

FEED RATE

REQUIRED POWER

·V : cutting speed (mm/min)
·D : drill diameter (mm)
·N : revolutions per minute (r.p.m)

V= (mm/rev)
3.14 X D X N

1000

·W : required power (Kw)
·Hp : horse power
·Q : quantity of emission (cm3/min)
·L : cutting width (mm)
·F : table r.p.m (mm/min)
·d : cutting depth (mm)
·Ks : specific cutting force (kg/mm2)
·η : the modulus of a machine (0.5 - 0.75)

W =

Hp =

Q = =

(km)

(km)

S

w

L X f X V X L X Z D X f X V X L X Z

60 X102 X η

0.75

1000 3.14 X D

·F : table r.p.m (mm/min)
·S : feed rate per tooth (mm/tooth)
·Z : flute
·N : revolutions per minute (r.p.m)

F = f X Z X N (mm/min)

f = (mm/min)
S

N
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Technical Data

[ Cutting Speed & Torque  ]

SPECIFIC CUTTING FORCE

WORKPIECE
STRENGTH

(kg/㎟)

HARDNESS

SPECIFIC CUTTING FORCE PER FEED RATE(kg/㎟)

0.1(㎜/FLUTE) 0.2(㎜/FLUTE) 0.3(㎜/FLUTE) 0.4(㎜/FLUTE) 0.6(㎜/FLUTE)

MILD STEEL 52 361 310 272 250 228

MEDIUM STEEL 62 308 270 257 245 230

HIGH STEEL 72 450 360 325 295 264

TOOL STEELS 67 304 280 263 250 240

TOOL STEELS 77 315 285 262 245 234

CHROME MANGANESE STEEL 77 383 325 290 265 240

CHROME MANGANESE STEEL 63 451 390 324 290 263

CHROME MOLYBDENUM STEEL 73 340 390 340 315 285

CHROME MOLYBDENUM STEEL 60 361 320 288 270 250

NICKEL CHROME MOLYBDENUM STEEL 94 307 265 235 220 198

NICKEL CHROME MOLYBDENUM STEEL HB352 331 290 258 240 220

CAST IRON HRC46 319 280 260 245 227

MEEHANITE CAST IRON 36 230 193 173 160 145

CAST IRON-GRAY HB200 211 180 160 140 133

CUTTING FORCE

·N : revolutions per minute (r.p.m)
·V : cutting speed (mm/min)
·D : diameter of work piece (mm)

·W : revolutions per minute (Kw)
·Q : volume of Chip (cm)
·V : feed rate (mm/min)
·f : cutting depth (mm/rev)
·d : cutting depth (mm)
·η : the modulus of a machine (0.5 - 0.85)
·Hp : horse power
·Ks : specific cutting force of work piece (kg/cm)

P = A X Ks
·A : cutting dimensions (㎟)
·P : cutting force (kg)
·Ks : specific cutting force (kg/㎟)

A = d X f
·A : cutting dimensions (㎟)
·d : cutting depth (kg)
·f : feed rate (kg/mm/rev)

CUTTING SPEED

CUTTING TORQUE & THRUST

V=

N=

(mm/min)

calculating cutting speed at r.p.m 1

3.14 X D X N

1000 X V

1000

3.14 X D

W =

Hp =

=
Q X ks

w

D X f X d X ks

60 X 102 X η

0.75

60 X 102 X η
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1060

Technical Data

[ Drill Diameter for Tapping ]

㎜

THREAD SIZE GRADE 1 GRADE 2 GRADE 3
M2X0.4 1.65 1.65
M2.2X0.45 1.81 1.83
M2.5X0.45 2.11 2.13
M3X0.5 2.57 2.59 2.62
M3.5X0.5 2.95 3.01 3.05
M4X0.7 3.36 3.39 3.43
M4.5X0.75 3.81 3.85 3.89
M5X0.8 4.25 4.31 4.35
M6X1.0 5.08 5.13 5.19
M7X1.0 6.08 6.13 6.19
M8X1.25 6.85 6.85 6.92
M9X1.25 7.85 7.85 7.92
M10X1.5 8.45 8.62 8.70
M11X1.5 9.54 9.62 9.70
M12X1.75 10.3 10.4 10.5
M14X2.0 12.1 12.2 12.3
M16X2.0 14.1 14.2 14.3
M18X2.5 15.6 15.7 15.8
M20X2.5 17.6 17.7 17.8
M22X2.5 19.6 19.7 19.8
M24X3.0 21.1 21.2 21.2
M27X3.0 24.1 24.2 24.2
M30X3.5 29.6 26.6 26.8
M33X3.5 29.6 29.6 29.8
M36X4.0 32.1 32.1 32.3
M39X4.0 35.1 35.1 35.3
M42X4.5 37.6 37.6 37.9
M45X4.5 40.6 40.6 40.9
M48X5.0 43.1 43.1 43.4
M52X5.0 47.1 47.1 47.4
M56X5.5 50.6 50.6 50.9
M60X5.5 54.6 54.6 54.9
M64X6.0 57.8 57.2 58.5
M68X6.0 61.8 61.2 62.5

㎜

THREAD SIZE 3B 2B 1B
NO. 1-64 UNC 1.57 1.75
NO. 2-56 UNC 1.86 1.86
NO. 3-48 UNC 2.14 2.14
NO. 4-40 UNC 2.36 2.36
NO. 5-40 UNC 2.69 2.69
NO. 6-32 UNC 2.86 2.86
NO. 8-32 UNC 3.52 3.52
NO. 10-24 UNC 3.91 3.91
NO. 12-24 UNC 4.51 4.57
1/4-20 UNC 5.25 5.25 5.25
5/16-18 UNC 6.64 6.72 6.72
3/8-16 UNC 8.06 8.15 8.15
7/16-14 UNC 9.40 9.50 9.50
1/2-13 UNC 10.8 11.0 11.0
9/16-12 UNC 12.3 12.3 12.3
5/8-24 UNC 13.6 13.8 13.8
3/4-11 UNC 16.6 16.8 16.8
7/8-10 UNC 19.5 19.6 19.6
1-9 UNC 22.3 22.5 22.5
1  1/8-8 UNC 25.0 25.2 25.2
1  1/4-7 UNC 28.2 28.4 28.4
1  3/8-7 UNC 30.8 31.0 31.0
1  1/2-6 UNC 34.0 34.2 34.2
1  3/4-6 UNC 39.5 39.8 39.8
2-5 UNC 45.3 45.3 45.3
2  1/4-4  1/2 UNC 51.7 51.7 51.7
2  1/2-4  1/2 UNC 57.3 57.3 57.3
2   3/4-4 UNC 63.7 63.7 63.7
3-4 UNC 70.0 70.0 70.0
3  1/4-4UNC 76.4 76.4 76.4
3  1/2-4UNC 82.7 82.7 82.7
3  3/4-4UNC 89.1 89.1 89.1
4-4 UNC 95.4 95.4 95.1

METRIC COARSE SCREW THREAD(mm)

㎜

THREAD SIZE PF WITH REAMER WITHOUT REAMER PF
1/6-28 6.79 6.11 6.23 6.49
1/8-28 8.80 8.11 8.24 8.50
1/4-19 11.8 10.8 10.9 11.3
1/8-19 15.3 14.2 14.2 14.9
1/2-14 19.1 17.7 18.0 18.5
5/8-14 21.1
3/4-14 24.6 23.1 23.3 24.0
7/8-14 28.3
1-11 30.9 29.1 29.4 31.1
1  1/8-1 35.5
1  1/4-1 39.5 37.5 38.0 38.8
1  1/2-1 45.4 43.4 43.8 44.5
1  3/4-1 51.4
2-11 57.2 54.9 55.4 56.5
2  1/4-1 63.3 72.0
2  1/2-1 72.8 70.2 70.7 84.7

PIPE THREAD ㎜

THREAD 
SIZE

NPT
NPS

NPTF
NPSFWITH 

REAMER
WITHOUT 
REAMER

WITH 
REAMER

WITHOUT 
REAMER

1/6-27 6.10 6.25 6.35 5.94 6.15 6.25
1/8-27 8.33 8.43 8.74 8.33 8.43 8.25
1/4-18 10.72 11.11 11.13 10.72 11.11 11.11
3/8-18 14.29 14.29 14.68 14.29 14.29 14.68
1/2-14 17.46 17.86 18.26 17.46 17.86 17.86
3/4-14 22.62 22.02 22.42 22.62 23.02 23.42
1-11  1/2 28.58 28.97 29.36 38.58 28.97 29.37
1  1/4-11  1/2 37.31 37.70 38.10 37.31 37.70
1  1/2-11  1/2 43.66 44.05 44.45 43.26 43.66
2-11  1/2 55.56 55.96 56.36 55.17 55.56
2  1/2-8 65.88 66.68 67.45 65.48 66.28

NATIONAL PIPE THREAD

 UNIFIED NATIONAL COARSE(UNC)
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Technical Data

System D Type

93 HSK Tooling System F Type

[ DIN69893 HSK Tooling System ]
DIN69893-1, ISO 12164-1 : 2001

DIN69893 HSK Tooling System A Type

DIN69893 HSK Tooling System C Type

DIN69893 HSK Tooling System E Type

DIN69893 HSK Tooling System B Type

DIN69893 HSK Tooling System D Type

DIN69893 HSK Tooling System F Type

·Applucation : For Machining Centers.

·Torque transmission with drive keys on the taper.

·2U-grooves for ATC, Positioning notch.

·Applucation : Transfer lines and special purpose machines without ATC.

·Torque transmission with drive keys on the taper.

·Applucation : High speed machining centers and wood miling machines.

·Torque transmission by friction

·Complete symmetrical shape without drive keys.

·Applucation : High speed machining centers and wood miling machines.

·Large flange diameter.

·Applucation : Transfer lines and special purpose machines without ATC.

·Large flange diameter                        ·Flange through coolant feed.

·Torque transmission by U-groove on the flange.

·Applucation : For Machining Centers, milling machines lathes.

·Flange through collant feed or through coolant feed by coolant tube.

·Torque transmission by U-groove on the flange

·Positioning notch
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Technical Data

[ HSK Shank DIN 69893-1, ISO 12164-1 : 2001 ]

TAPER D D1 D2 D3 D4 D5 L L1 L2 L3 L4
HSK 40A 40 30 45.00 34 5.0 4.6 20 20 4.0 35 16
HSK 50A 50 38 59.30 42 6.8 6.0 25 26 5.0 42 18
HSK 63A 63 48 72.30 53 8.4 7.5 32 26 6.3 42 18
HSK 100A 100 75 109.75 85 12.0 12.0 50 29 10.0 45 20

TAPER D D1 D2 B1 B2 B3 H1 H2 M
HSK 40A 21 25.5 23 8.05 11 9 17.0 12.0 M12 1.0
HSK 50A 26 32.0 29 10.54 14 12 21.0 15.5 M16 1.0
HSK 63A 34 40.0 37 12.54 18 16 26.5 20.0 M18 1.0
HSK 100A 53 63.0 58 20.02 22 20 44.0 31.5 M24 1.5
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Technical Data

[ Bottle Grip Taper MAS403-BT ]

[ DIN 69871-1 A/B, 7388/1 : 1983(E) ]

TAPER D D1 D2 d1 L1 L2 L3 L4 A B M
BT30 46 31.75 38 12.5 48.4 13.6 13.6 20 2 16.1 M12  1.75
BT40 63 44.45 53 17 65.4 16.6 16.6 25 2 16.1 M16  2
BT50 100 69.85 85 25 101.8 23.2 23.2 35 3 25.7 M24  3
BT60 155 107.95 135 31 161.8 28.2 28.2 45 3 25.7 M30  3.5

TAPER D D1 D2 d1 L1 L2 L3 L4 A B M
SK30 50 31.75 44.3 45 13 47.8 16.4 19 15 16.1 M12  1.75
SK40 63.55 44.45 56.25 50 17 68.4 22.8 25 18.5 16.1 M16  2.0
SK50 97.5 69.85 91.25 80 25 101.75 35.5 37.7 30 25.7 M24  3.0
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Technical Data

[ CAT Shank (ANSI/ASME B5.50-1985 ]

[ DIN 2080, JIS B 6101, ISO 297 : 1988(E) ]

TAPER D D1 D2 D3 d1 L1 L2 L3 B M
CAT30 50 31.75 44.3 31.75 13 47.625 16.25 18.67 16.1 UNC1/2-13
CAT40 63.55 44.45 56.25 44.45 17 68.25 22.60 25 16.1 UNC5/8-11
CAT50 97.5 69.85 91.25 70.1 25 101.6 35.3 37.7 25.7 UNC1-18
CAT60 155 107.95 135.26 32 161.8 161.93 54 59.3 25.7 UNC C1,1/4-7

TAPER D D1 d1 L L1 L2 L3 A B M
NT30 46 31.75 17.4 68.4 48.4 16.2 10 1.6 16.1 1/2-13UNC
NT40 63 44.45 25.3 93.4 65.4 22.5 10 1.6 16.1 UNC5/8-11
NT50 100 69.85 39.6 126.8 101.8 35.3 12 3.2 25.7 UNC1-18
NT60 155 107.95 60.2 206.8 161.8 60 15 3.2 25.7 UNC C1, 1/4-7
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Technical Data

[ Morse Taper - Screw Type ]

TAPER TAPER TAPER ANGLE D A D1 d L1 L2 d1 d2 K T R
MT0 1/19.212 1°29’27“ 9.045 3 9.201 6.442 5 53 6.4 - - 4 0.2
MT1 1/20.047 1°25’43“ 12.065 3.5 12.065 9.396 53.5 57 9.4 M6 16 5 0.2
MT2 1/20.020 1°25’50“ 17.780 5 17.780 14.583 6 69 14.6 M10 24 5 0.2
MT3 1/19.922 1°26’16“ 23.825 5 23.825 19.759 8 86 19.8 M12 28 7 0.6
MT4 1/19.254 1°29’15“ 31.267 6.5 31.267 25.943 102.5 109 25.9 M16 32 9 1
MT5 1/19.002 1°30’26“ 44.399 6.5 44.399 37.584 129.5 136 37.6 M20 40 9 2.5
MT6 1/19.180 1°29’36“ 63.348 8 63.348 53.859 18 190 53.9 M24 50 12 4
MT7 1/19.231 1°29’22“ 83.058 10 83.058 70.058 25 260 70.0 M33 80 18.5 5

[ List of Taper Morse Taper tang Type ]

TAPER TAPER TAPER ANGLE D A D1 d1 L1 L2 d2 B C E R r
MT0 1/19.212 1°29’27“ 9.045 3 9.201 6.104 56.5 59.5 6.0 3.9 6.5 10.5 4 1
MT1 1/20.047 1°25’43“ 12.065 3.5 12.065 8.972 62.0 65.5 8.7 5.2 8.5 13.5 5 1.2
MT2 1/20.020 1°25’50“ 17.780 5 17.780 14.034 75.0 80.0 13.5 6.3 10 1 6 1.6
MT3 1/19.922 1°26’16“ 23.825 5 23.825 19.107 94.0 99.0 18.5 7.9 13 2 7 2
MT4 1/19.254 1°29’15“ 31.267 6.5 31.267 25.164 117.5 124.0 24.5 11.9 16 2 8 2.5
MT5 1/19.002 1°30’26“ 44.399 6.5 44.399 36.531 149.5 156.0 35.7 15.9 19 2 1 3
MT6 1/19.180 1°29’36“ 63.348 8 63.348 52.399 210.0 218.0 51.0 19.0 27 4 1 4
MT7 1/19.231 1°29’22“ 83.058 10 83.058 68.186 286.0 296.0 66.8 28.6 35 5 1 5



[ Available product to re-grind ]

2FLUTE ENDMILL 4FLUTE ENDMILL 6FLUTE ENDMILL

ROUGHING ENDMILL CORNER RADIUS ENDMILL 2 FLUTE BALL ENDMILL

4FLUTE BALL ENDMILL DRILL STEP DFILL

PROFILE TOOL CONCAVE CUTTER SAW

1066
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M E M O



ㆍArgentina 
ㆍAustralia
ㆍAustria
ㆍBelgium
ㆍBrazil
ㆍCanada
ㆍChina
ㆍColombia 
ㆍCzech 
ㆍDenmark 
ㆍEgypt 
ㆍFrance 
ㆍGermany
ㆍGreece 

WIDIN's Local Business Sites

ㆍHong Kong
ㆍHungary
ㆍIndia 
ㆍIndonesia 
ㆍIran
ㆍItaly
ㆍJapan 
ㆍMalaysia
ㆍMexico
ㆍNetherlands
ㆍNew Zealand
ㆍNorway
ㆍPhilippines
ㆍPoland

ㆍPortugal
ㆍRussia
ㆍSingapore 
ㆍSlovenia 
ㆍSouth Africa 
ㆍSpain 
ㆍSweden 
ㆍSwitzerland
ㆍThailand
ㆍTurkey 
ㆍU.S.A
ㆍUnited Kingdom
ㆍVietnam

Head office & Changwon Factory     
172, Sahwa-ro, Uichang-gu, Changwon-si, Gyeongsangnam-do, Korea [51389]

Chicago Office(WIDIN. INC.) 
WILEY RD. UNIT F Schaumburg, IL 60173

Shanghai Office(WIDIN Shanghai Trade Co.,Ltd.)
#303, NO 6818-10, Zhong Chun RD Min Hang District, Shanghai, China 201101

Vietnam Hanoi Office(WIDIN VINA Co.,Ltd.)
Room A308, 3rd floor, The Manor Tower, Me Tri Rd, My Dinh Ward,Nam Tu Liem Dist, Hanoi, Vietnam

Vietnam Ho Chi Minh Office(WIDIN VINA Co.,Ltd.)
Room 402, Ben Thanh Tourist Building 1, 79 Nguyen Trai St., Ben Thanh Ward, HCMC, Vietnam

1
2
3
4
5
6

Head Office(Changwon Factory) TEL. 82-55-286-0905       FAX. 82-55-286-0978

TEL. 1-847-947-8320       FAX. 1-847-947-8322

TEL. 86-21-5831-8103     FAX. 86-21-5831-8153

TEL. 84-4-6287-3839       FAX. 84-4-6287-3828

TEL. 84-8-2253-1117       

TEL. 82-02-2679-0980     FAX. 82-02-2679-0970

TEL. 82-31-430-5446       FAX. 82-31-430-5579

TEL. 82-53-604-0968       FAX. 82-53-604-0932

TEL. 82-51-319-0914       FAX. 82-51-319-0976

TEL. 82-62-961-0985       FAX. 82-62-961-0982

TEL. 82-55-277-9911       FAX. 82-55-237-0904

Chicago Office

Shanghai Office

Vietnam Hanoi Office

Vietnam Ho Chi Minh Office

Seoul Office

Shihwa Office

Daegu Office

Busan Office

Gwangju Office

Changwon Office

3

1

2

4
5

6









www.iwidin.com

2018-03-31

E-mail. widin@iwidin.com

Chicago Office(WIDIN. INC.)
WILEY RD. UNIT F Schaumburg, IL 60173
TEL. 1-847-947-8320 / FAX. 1-847-947-8322

Vietnam Hanoi Office(WIDIN VINA Co.,Ltd.)
Room A308, 3rd floor, The Manor Tower, Me Tri Rd, My Dinh Ward,Nam Tu Liem Dist, Hanoi, Vietnam
TEL. 84-4-6287-3839 / FAX. 84-4-6287-3828

Vietnam Ho Chi Minh Office(WIDIN VINA Co.,Ltd.)
Room 402, Ben Thanh Tourist Building 1, 79 Nguyen Trai St., Ben Thanh Ward, HCMC, Vietnam
TEL. 84-8-2253-1117

172, Sahwa-ro, Uichang-gu, Changwon-si, Gyeongsangnam-do, Korea [51389]
TEL. 82-55-286-0905 / FAX. 82-55-286-0978

Head office & Changwon Factory

Shanghai Office(WIDIN Shanghai Trade Co.,Ltd.)
#303, NO 6818-10, Zhong Chun RD Min Hang District, Shanghai, China 201101
TEL. 86-21-5831-8103  / FAX. 86-21-5831-8153




