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MagicDrill

Economical inserts with 4 cutting edges and excellent chip evacuation

2D to 6D maximum deep-hole drilling lineup
4 types of chipbreakers for various machining applications

High speed and highly efficient machining available with the combination
of a CVD outer insert and PVD inner insert

Highly rigid design with chattering resistance and excellent hole accuracy fﬂ?J '



High efficiency indexable insert drill

MagicDrill D RV

Economical inserts with 4 cutting edges. Excellent chip evacuation with 6D maximum
deep-hole drilling. High speed and highly efficient machining available with the
combination of CVD (outer edge) and PVD (inner edge) inserts.

Excellent drilling precision with less variation in cutting diameter

Optimal core thickness and low cutting force design reduces chattering
Core thickness comparison Comparison of cutting diameter variation Cutting force comparison
(In-house evaluation) (In-house evaluation) (In-house evaluation)
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Cutting conditions: Vc = 150 m/min, f = 0.06 mm/rev, Cutting conditions: Vc = 200 m/min, f = 0.12 mm/rev,
cutting diameter @20 (5D), wet, workpiece: C50 cutting diameter 20(3D), wet, workpiece : C50

Unique insert design to control chip flow

Smooth chip evacuation with compact chips

Unique insert pattern to differentiate Chip shape comparison of outer insert cutting edge
between outside and inside inserts (In-house evaluation)
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cutting edge Cutting conditions: Vc = 150 m/min, f = 0.06 mm/rev, cutting diameter 220 (3D), wet, workpiece : C50

Diameter of chips

Excellent chip evacuation with 6D maximum deep-hole drilling

Weight per unit of length for chips gene- Pitch comparison of chips generated by

rated by the inner edge (In-house evaluation) the inner edge (In-house evaluation)

DRV T

80 mg/mm |
Spoon-shaped Competitor E Weight Of chips
cutting edge 151 mg/mm ' DRV: 1.2 mm Competitor E: 0.5 mm

Cutting conditions: Vc = 250 m/min, f = 0.08 mm/rev, cutting diameter 220 (5D), wet, workpiece : X5CrNi1810



CVD insert on the outer edge for highly
efficient machining

3

High speed and highly efficient machining available with the combination of

CVD (outer edge) and PVD (inner edge) inserts

Recommended cutting conditions (Max. value) Wear resistance

Inner edge:
PVD (PR1535)

Outer edge:
CVD (CA520D/CA415D)

New grades developed
for drilling

comparison (In-house evaluation)
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Cutting diameter 220 (3D), workpiece: C50
workpiece: 42CrMo4

10 20 30
Cutting time (min)

40 50

Cutting conditions: Vc = 200 m/min, f = 0.12 mm/rev, cutting diameter 220 (3D) , wet,
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General purpose: GM chipbreaker

Chipbreaker for steel machining
Stable deep-hole machining with low cutting force
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Edge shape optimized

for various machining 1

applications ot *,
A A-A section B

Chip control comparison

For stainless steel machining: SM chipbreaker
(In-house evaluation)

Stable chip control when machining

4 types of chipbreakers for various applications

Tough edge: GH chipbreaker

1st recommendation for machining cast iron
Good for interrupted steel machining
Reduced fracture common in through-hole machining

M Negative land with strong edge

B-B section

Comparison of remaining chips
(In-house evaluation)

For machining low carbon steel: XM chipbreaker

Stable chip control of outer cutting edge

L

D-D section )
Excellent chip control with the

changing width of the chipbreaker

L

E-E section

Cutting conditions: Vc = 100 m/min, f = 0.1 mm/rev
Cutting diameter @20 (3D), drilling depth 60 mm,
wet, workpiece: X5CrNi1810

stainless steel Outer
R Lo —_—— = o " DRV
edge T
Reduces chip clogging in the holder body g (SM chipbreaker)
~ \_/
| )
Sharp cutting and er&r;eg ——— T Competitor | o . ’
large rake angle
C-Csection DRV (SM chip ) C itor H

Remaining chips
Cutting conditions: Vc = 150 m/min,
f=0.08 mm/rev, Cutting diameter @25 (5D),
drilling depth 98 mm, wet, workpiece : X5CrNi1810

Chip control comparison (In-house evaluation)

Outer -~ .
edge —s "
Inner -
edge e

DRV (XM chip! ) Comp J

Cutting conditions: Vc = 200 m/min, f = 0.12 mm/rev,

cutting diameter @16 (3D), drilling depth 48 mm
wet, workpiece: 17Cr3

Chipbreaker selection
chart =» P3



Case studies

Case studies

Housing 20CrMo5

Ve =125 m/min (n = 1,660 min)
f=0.08 mm/rev (Vf = 133 mm/min)
Drilling depth 45 mm

Wet (External coolant)
$25-DRV240M-4-07
SCMT070310GM-| PR1535
SCMT070305GM-E PR1225

Cutting time

DRV (224-4D)

Competitor K
(224-4D)

Chattering and chip biting occurred in low rigidity workpiece of
competitor K. Speed was reduced to Vc = 60 m/min. DRV finely
divided chips for stable machining at Vc = 125 m/min.

(User evaluation)

Nipple C20+Pb (Free cutting steel)

Ve =230 m/min (n=3,330 min") ; 2
f=0.13 mm/rev (Vf = 433 mm/min) :i:
Drilling depth 60 mm (4D) 5

30 mm (2D) AT
Wet (Internal coolant) Process 2 Process 1
$25-DRV220M-4-06 (4D) Drilling depth 30 mm  Drilling depth 60 mm
S25-DRV220M-2-06 (2D) (2D) (4D)

SCMT060210-GM-I PR1535
SCMT060205-GM-E PR1225

Cutting time

(824-4D/2D)

Chattering and deflection occurred with competitor L. DRV
showed stable machining and a shorter cutting time even when
the cutting conditions were increased to 1.6 times or more.

(User evaluation)

Competitor L
(922-4D/2D)

Chipbreaker selection

P (Carbon steel * Alloy steel)

{
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M

(Stainless steel) LS es iRy

MateriI;T‘\:’vl‘\::::::i:se :Ir; easily Bk iohicartonistest
elongated (Construction steel, C15, etc.) (s, A i)
l l w -
Fracture resistance oriented Low cutting force| |Fracture resistance
Non heat treated . .
or heat treated oriented oriented
- +
No interruption Interrupted
w
Low cutting force
- l b 4 v 4 b 4
For soft steel Low cutting force  General purpose Tough edge Low cutting force  General purpose Tough edge

XM chipbreaker SM chipbreaker GM chipbreaker

|

Chip jamming Fracture
For soft steel Tough edge
XM chipbreaker GH chipbreaker

GH chipbreaker

SM chipbreaker GM chipbreaker GH chipbreaker



DRV toolholder

Toolholder dimensions m

od1

(Drilling depth : 2 X Dc)

imensions (mm . re par
2 oof Dimensions (mm) Max. radial Spare parts
Description 2| t offset Applicable inserts
£ INSerts| gpc | L1 | 12 | 13 | ed | edl (mm) Clamp screw Wrench
$20- DRV140M-2-04 [} 14 92 49 28 +0.40
DRV145M-2-04 [ ] 14.5 93 50 29 +0.35 Outer edge SCMT040205-[ ][ ]-E
2 20 27 SB-2037TRP FTP-6
DRV150M-2-04 [ ] 15 94 51 30 +0.30 Inner edge SCMT040209-[1[J-I
DRV155M-2-04 [ ] 15.5 95 52 31 +0.25
$25- DRV160M-2-05 [ J 16 110 56 32 +0.40
DRV165M-2-05 [} 165 | M 57 3 +0.35
DRV170M-2-05 [} 17 12 58 34 +0.30 Outer edge SCMT050205-[J[]-E
2 25 32 SB-2041TRP FTP-6
DRV175M-2-05 [} 17.5 13 59 35 +0.25 Inner edge SCMT050210-[][J-I
DRV180M-2-05 [ ] 18 14 60 36 +0.20
DRV185M-2-05 [ ] 18.5 15 61 37 +0.15
$25- DRV190M-2-06 [ ] 19 13 59 38 +0.65
DRV195M-2-06 [ J 195 | 14 60 39 +0.60
DRV200M-2-06 [ J 20 15 61 40 +0.55
Outer edge SCMT060205-( [ ]-E
DRV205M-2-06 [} 2 205 | 116 62 4 25 32 +0.50 SB-2555TRP DTPM-8
Inner edge SCMT060210-[ [ J-I
DRV210M-2-06 [ ] 21 17 63 42 +0.45
DRV215M-2-06 [ ] 215 18 64 43 +0.35
DRV220M-2-06 [ ] 22 19 65 44 +0.30
$25- DRV225M-2-07 [ J 225 | 120 66 45 +0.90
DRV230M-2-07 [ J 23 121 67 46 +0.80
DRV235M-2-07 [ J 235 | 122 68 47 +0.75
DRV240M-2-07 [} 24 123 69 48 +0.70 Outer edge SCMT070305-[J[]-E
2 25 32 SB-3060TRP DTPM-10
DRV245M-2-07 [ ] 245 124 70 49 +0.65 Inner edge SCMT070310-[][J-I
DRV250M-2-07 [ ] 25 125 n 50 +0.60
DRV255M-2-07 [ ] 255 | 126 72 51 +0.50
DRV260M-2-07 [ J 26 127 73 52 +0.45
$32- DRV270M-2-09 [ J 27 136 77 54 +1.05
DRV280M-2-09 [} 28 138 79 56 +0.95
DRV290M-2-09 [} 29 140 81 58 +0.85 Outer edge SCMT090405-[J[]-E
2 32 4 SB-3573TRP DTPM-10
DRV300M-2-09 [ ] 30 142 83 60 +0.75 Inner edge SCMT090410-[][J-I
DRV310M-2-09 [ ] 31 144 85 62 +0.60
DRV320M-2-09 [ ] 32 146 87 64 +0.50

Estimated cutting tolerance (2D)

Dc Estimated cutting tolerance (mm)
o14-032 +§'3°

The above values are estimates. These values may change due to machine, workpiece, clamping power and cutting conditions.

@ : Available



DRV toolholder
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Toolholder dimensions m (Drilling depth : 3% D¢)
imensions (mm . re par
g oof Dimensions (mm) Max. radial Spare parts
Description =2 | t offset Applicable inserts
s INSerts) gpc | L1 | L2 | 13 | ed | edl (mm) Clamp screw Wrench
S20- DRV140M-3-04 [} 14 106 63 2 +0.40
DRV145M-3-04 [ ] 14.5 108 65 435 +0.35 Outer edge SCMT040205-[J[J-E
2 20 27 SB-2037TRP FTP-6
DRV150M-3-04 [ ] 15 109 66 45 +0.30 Inner edge SCMT040209-[1[]-I
DRV155M-3-04 [ ] 155 | M 68 46.5 +0.25
$25- DRV160M-3-05 [ J 16 126 72 48 +0.40
DRV165M-3-05 [ J 165 | 127 3 49.5 +0.35
DRV170M-3-05 [ J 17 129 75 51 +0.30 Outer edge SCMT050205-[J[]-E
2 25 32 SB-2041TRP FTP-6
DRV175M-3-05 [ J 175 | 130 76 52.5 +0.25 Inner edge SCMT050210-[1[J-I
DRV180M-3-05 [ ] 18 132 78 54 +0.20
DRV185M-3-05 [ ] 18.5 133 79 55.5 +0.15
S25- DRV190M-3-06 [ ] 19 132 78 57 +0.65
DRV195M-3-06 [ J 195 | 134 80 58.5 +0.60
DRV200M-3-06 [ J 20 135 81 60 +0.55
Outer edge SCMT060205-[J(]-E
DRV205M-3-06 [ J 2 20.5 | 137 83 61.5 25 32 +0.50 SB-2555TRP DTPM-8
Inneredge SCMT060210-[_1[_J-I
DRV210M-3-06 [ ] 21 138 84 63 +0.45
DRV215M-3-06 [ ] 215 140 86 64.5 +0.35
DRV220M-3-06 [ ] 22 4 87 66 +0.30
$25- DRV225M-3-07 [ J 225 | 14 88 67.5 +0.90
DRV230M-3-07 [ J 23 144 90 69 +0.80
DRV235M-3-07 [ J 235 | 145 91 70.5 +0.75
DRV240M-3-07 [} 24 147 93 n +0.70 Outer edge SCMT070305-[J[J-E
2 25 32 SB-3060TRP DTPM-10
DRV245M-3-07 [ ] 245 148 94 735 +0.65 Inner edge SCMT070310-[1[J-I
DRV250M-3-07 [ ] 25 150 96 75 +0.60
DRV255M-3-07 [ ] 255 | 151 97 76.5 +0.50
DRV260M-3-07 [ J 26 153 99 78 +0.45
$32- DRV265M-3-09 [ J 26.5 | 161 102 | 795 +1.15
DRV270M-3-09 [ J 27 163 104 81 +1.05
DRV275M-3-09 [ J 275 | 164 105 | 825 +1.00
DRV280M-3-09 [ ] 28 166 107 84 +0.95
DRV285M-3-09 [ ] 285 167 108 | 85.5 +0.90
DRV290M-3-09 [ ] 29 169 110 87 +0.85 Outer edge SCMT090405-[1[]-E
2 32 4 SB-3573TRP DTPM-10
DRV295M-3-09 [ J 295 | 170 m 88.5 +0.80 Inner edge SCMT090410-[1[]-I
DRV300M-3-09 [ J 30 172 13 90 +0.75
DRV305M-3-09 [ J 305 | 173 M4 | 915 +0.65
DRV310M-3-09 [ ] 31 175 116 93 +0.60
DRV315M-3-09 [ ] 315 176 N7 | %5 +0.55
DRV320M-3-09 [ ] 32 178 19 96 +0.50

Estimated cutting tolerance (3D)

Dc Estimated cutting tolerance (mm)
014032 +§‘3°

@ : Availability

The above values are estimates. These values may change due to machine, workpiece, clamping power and cutting conditions.



DRV toolholder
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Toolholder dimensions m (Drilling depth : 4X Dc)
imensions (mm . re par
2 oof Dimensions (mm) Max. radial Spare parts
Description 2| t offset Applicable inserts
£ INSerts| gpc | L1 | 12 | 13 | ed | edl (mm) Clamp screw Wrench
$20- DRV140M-4-04 [ ] 14 120 77 56 +0.40
DRV145M-4-04 [ ] 14.5 122 79 58 +0.35 Outer edge SCMT040205-[ ][ ]-E
2 20 27 SB-2037TRP FTP-6
DRV150M-4-04 [ ] 15 124 81 60 +0.30 Inner edge SCMT040209-[1[J-I
DRV155M-4-04 [ ] 15.5 126 83 62 +0.25
$25- DRV160M-4-05 [ ] 16 142 88 64 +0.40
DRV165M-4-05 [ ] 16.5 144 90 66 +0.35
DRV170M-4-05 [ ] 17 146 92 68 +0.30 Outer edge SCMT050205-[J[]-E
2 25 32 SB-2041TRP FTP-6
DRV175M-4-05 [ ] 17.5 148 94 70 +0.25 Inner edge SCMT050210-[][J-I
DRV180M-4-05 [ ] 18 150 96 72 +0.20
DRV185M-4-05 [ ] 185 152 98 74 +0.15
$25- DRV190M-4-06 [ ] 19 151 97 76 +0.65
DRV195M-4-06 [ ] 19.5 153 99 78 +0.60
DRV200M-4-06 [ ] 20 155 101 80 +0.55
Outer edge SCMT060205-( [ ]-E
DRV205M-4-06 [ ] 2 20.5 157 103 82 25 32 +0.50 SB-2555TRP DTPM-8
Inner edge SCMT060210-[ [ J-I
DRV210M-4-06 [ ] 21 159 105 84 +0.45
DRV215M-4-06 [ ] 215 161 107 86 +0.35
DRV220M-4-06 [ ] 22 163 109 88 +0.30
$25- DRV225M-4-07 [ ] 225 165 m 90 +0.90
DRV230M-4-07 [ ] 23 167 113 92 +0.80
DRV235M-4-07 [ ] 235 169 115 94 +0.75
DRV240M-4-07 [ ] 24 7m 17 96 +0.70 Outer edge SCMT070305-[J[]-E
2 25 32 SB-3060TRP DTPM-10
DRV245M-4-07 [ ] 245 173 119 98 +0.65 Inner edge SCMT070310-[][J-I
DRV250M-4-07 [ ] 25 175 1 100 +0.60
DRV255M-4-07 [ ] 255 177 123 102 +0.50
DRV260M-4-07 [ ] 26 179 125 104 +0.45
$32- DRV270M-4-09 [ ] 27 190 131 108 +1.05
DRV280M-4-09 [ ] 28 194 135 112 +0.95
DRV290M-4-09 [ ] 29 198 139 116 +0.85 Outer edge SCMT090405-[J[]-E
2 32 41 SB-3573TRP DTPM-10
DRV300M-4-09 [ ] 30 202 143 120 +0.75 Inner edge SCMT090410-[][J-I
DRV310M-4-09 [ ] 31 206 147 124 +0.60
DRV320M-4-09 [ ] 32 210 151 128 +0.50

Estimated cutting tolerance (4D)

Dc Estimated cutting tolerance (mm)
014-032 *335

@ : Available

The above values are estimates. These values may change due to machine, workpiece, clamping power and cutting conditions



DRV toolholder

Toolholder dimensions m

od1

(Drilling depth : 5 X Dc)

imensions (mm . re par
g oof Dimensions (mm) Max. radial Spare parts
Description =2 | t offset Applicable inserts
s INSerts) gpc | L1 | L2 | 13 | ed | edl (mm) Clamp screw Wrench
S20- DRV140M-5-04 [} 14 134 91 70 +0.40 Outer edge SCMT040205-[J[J-E
2 20 27 SB-2037TRP FTP-6
DRV150M-5-04 [ ] 15 139 96 75 +0.30 Inner edge SCMT040209-[1[]-I
S25- DRV160M-5-05 [ ] 16 158 104 80 +0.40
Outer edge SCMT050205-[][J-E
DRV170M-5-05 [ ] 2 17 163 109 85 25 32 +0.30 SB-2041TRP FTP-6
Inner edge SCMT050210-[1[]-I
DRV180M-5-05 [ J 18 168 14 90 +0.20
S25- DRV190M-5-06 [ J 19 170 116 95 +0.65
DRV200M-5-06 [ J 20 175 i 100 +0.55 Outer edge SCMT060205-[][J-E
2 25 32 SB-2555TRP DTPM-8
DRV210M-5-06 [ J 21 180 126 105 +0.45 Inner edge SCMT060210- [ 1[J-I
DRV220M-5-06 [ ] 22 185 131 110 +0.30
S25- DRV230M-5-07 [ ] 23 190 136 15 +0.80
DRV240M-5-07 [ ] 24 195 4 120 +0.70 Outer edge SCMT070305-[1[J-E
2 25 32 SB-3060TRP DTPM-10
DRV250M-5-07 [ J 25 200 146 125 +0.60 Inner edge SCMT070310-[1[]-I
DRV260M-5-07 [ J 26 205 151 130 +0.45
$32- DRV270M-5-09 [ J 27 217 158 135 +1.05
DRV280M-5-09 [ ] 28 222 163 140 +0.95
DRV290M-5-09 [ ] 29 227 168 145 +0.85 Outer edge SCMT090405-[ ][ J-E
2 32 4 SB-3573TRP DTPM-10
DRV300M-5-09 [ ] 30 232 173 150 +0.75 Inner edge SCMT090410- [ 1[]-I
DRV310M-5-09 [ J 31 237 178 155 +0.60
DRV320M-5-09 [ J 32 242 183 160 +0.50

Estimated cutting tolerance (5D)

Dc Estimated cutting tolerance (mm)
014- 932 +3‘35

The above values are estimates. These values may change due to machine, workpiece, clamping power and cutting conditions.

@ : Available



DRV toolholder

Toolholder dimensions m
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(Drilling depth : 6 X Dc)

imensions (mm . re par
2 oof Dimensions (mm) Max. radial Spare parts
Description 2| t offset Applicable inserts
£ INSerts| gpc | L1 | 12 | 13 | ed | edl (mm) Clamp screw Wrench
$20- DRV140M-6-04 [} 14 148 105 84 +0.40 Outer edge SCMT040205-[J[]-E
2 20 27 SB-2037TRP FTP-6
DRV150M-6-04 [ ] 15 154 m 90 +0.30 Inner edge SCMT040209-[][J-I
$25- DRV160M-6-05 [ ] 16 174 120 96 +0.40
Outer edge SCMT050205-[J[]-E
DRV170M-6-05 [ ] 2 17 180 126 102 25 32 +0.30 SB-2041TRP FTP-6
Inner edge SCMT050210-[][J-I
DRV180M-6-05 [ J 18 186 132 108 +0.20
$25- DRV190M-6-06 [} 19 189 135 14 +0.65
DRV200M-6-06 [} 20 195 4 120 +0.55 Outer edge SCMT060205-[][]-E
2 25 32 SB-2555TRP DTPM-8
DRV210M-6-06 [} 21 201 147 126 +0.45 Inner edge SCMT060210-[][J-I
DRV220M-6-06 [ ] 22 207 153 132 +0.30
$25- DRV230M-6-07 [ ] 23 213 159 138 +0.80
DRV240M-6-07 [ ] 24 219 165 144 +0.70 Outer edge SCMT070305-[][]-E
2 25 32 SB-3060TRP DTPM-10
DRV250M-6-07 [ J 25 225 m 150 +0.60 Inner edge SCMT070310-[1[]-I
DRV260M-6-07 [ J 26 231 177 156 +0.45
$32- DRV270M-6-09 [} 27 244 | 185 162 +1.05
DRV280M-6-09 [ ] 28 250 191 168 +0.95
DRV290M-6-09 [ ] 29 256 197 174 +0.85 Outer edge SCMT090405-[ ][ ]-E
2 32 4 SB-3573TRP DTPM-10
DRV300M-6-09 [ J 30 262 | 203 180 +0.75 Inner edge SCMT090410-[1[]-I
DRV310M-6-09 [ J 31 268 | 209 186 +0.60
DRV320M-6-09 [ J 32 274 | 215 192 +0.50

Estimated cutting tolerance (6D)

Dc Estimated cutting tolerance (mm)
914 - 032 +g 45

The above values are estimates. These values may change due to machine, workpiece, clamping power and cutting conditions.

@ : Available



DRV insert

(lassification of usage Carbon steel « Alloy steel e * *
P
Mold steel ¥ * *
Y : Tst recommendation (High speed and highly efficient machining)
M Stainless steel ¥ * *
¥ : 2nd recommendation (Stable machining oriented)
K Castiron ¥ * *
Dimensions (mm) Angle | MEGACOAT CVD coated carbide ME'\IG:'ESAT
Shape Type Description
A T od re a PR1225 CA520D CA415D PR1535
SCMT 040205-GM-E 4.80 22 24 0.5 7 [ J [ ] [ J
1 - 050205-GM-E 5.25 26 24 0.5 7° [ ] [ J [ J
L Ot < B 060205-GM-E 640 | 28 | 29 | 05 | T [ ° °
‘ 070305-GM-E 7.65 32 3.5 0.5 7° [ J [ J [ J
General purpose 090405-GM-E 910 | 41 40 | 05 7 ° ° °
F‘Efﬁ“ﬂ — SCMT 050205-GH-E 5.25 26 24 0.5 7 [ ] [ ] [ ]
A @) ERmRE 060205-GH-E 640 | 28 | 29 | 05 | 7 ° ° °
: =" a Outer o
Tough edge ’ 070305-GH-E 7.65 32 35 0.5 7 [ ] [ ] [ ]
edge
| g = ype | ST 050205-XM-E 525 | 26 | 24 | 05 | T ° °
‘A o~
-, ( ) < 3 060205-XM-E 6.40 28 29 0.5 7 [ ] [ ]
e D=
For soft steel machining k i 070305-XM-E 7.65 32 35 0.5 7° [ J [ ]
SCMT 040205-SM-E 4.80 22 24 0.5 7° [ J [ ]
7 - 050205-SM-E 5.25 26 24 0.5 7° [ J [ J
5\ O < E 060205-SM-E 6.40 28 29 0.5 7° [ J [ ]
k i 070305-SM-E 7.65 32 3.5 0.5 7° [ J [ J
For stainless steel machining 090405-SM-E 9.10 41 4.0 0.5 7° [ ] [ ]
SCMT 040209-GM-I 5.00 22 24 0.9 7 [ J
P T 050210-GM-I 5.70 26 24 1.0 7 [ J
i lr=rmaN
i: ; i@ 4 = 060210-GM-! 690 | 28 | 29 | 10 | 7 °
fii . 3] ‘L‘;».-...A”‘ |
g — < 070310-GM-I 8.20 32 3.5 1.0 7° [ J
General purpose 090410-GM-I 9.80 4.1 4.0 1.0 7 [ ]
- T SCMT 050210-GH-I 5.70 26 24 1.0 7 [}
E 060210-GH-I 6.90 28 29 1.0 7 [
e Ya Inner o
Tough edge ; 070310-GH-I 8.20 32 35 1.0 7 [ ]
— edge
i 1 — type SCMT 050210-XM-1 5.70 26 24 1.0 7 [ J
i 3 060210-XM-1 6.90 28 29 1.0 7 [ ]
For soft steel machining i 070310-XM-1 8.20 32 3.5 1.0 7° [ ]
SCMT 040209-SM-1 5.00 22 24 0.9 7° [ ]
050210-SM-1 5.70 26 24 1.0 7° [ ]
g 060210-SM-1 6.90 28 29 1.0 7 [ J
a 070310-SM-1 8.20 32 35 1.0 7° [ J
For stainless steel machining 090410-SM-1 9.80 41 4.0 1.0 7° [ ]

@ : Available



Recommended cutting conditions * 1st recommendation ¢ 2nd recommendation

DRV recommended cutting conditions (Wet)

Recommended insert grade (Cutting conditions Vc: m/min) Holder type (Drilling depth) Holder type (Drilling depth)
PVD coated carbide (VD coated carbide Cutting 20~3D 4D
Workpiece diameter
PR1225 CA520D CA415D (mm) f(mm/rev) f(mm/rev)
GM | GH | XM | SM | GM | GH | XM | SM | GM | GH GM GH XM M GM GH XM M
014-0155 - - - 0.04-0.10 - - - 0.04-0.08
016-0185 0.04-010 | 006-0.12 0.04-0.08 | 0.05-0.10
Lowcarbonsteel | - * bt - - * bt - - 019-022 0.04-012 | 0.06-0.14 0.04-010 | 0.05-0.12
(1703, C15, etc.) 120-200{120-200 150-280150-280 0225-026 0.04-014 | 006-014 004-012 | 005-0.12
026.5-032 - - 0.06-0.14 - - 0.05-0.12
014-0155 | 0.04-0.14 - - 0.04-010 | 004-0.10 - - 0.04-0.08
Carbon steel * bid ¥ Yo * ¥ * bid _ : 016-0185 | 0.06-0.16 | 0.06-0.16 | 0.06-012 | 0.06-0.12 | 0.05-012 | 005-0.12 | 0.05-0.10 | 0.05-0.10
(€45, etc) | 100-180{100-180{100-180|100-180 | 150-280 150-280 | 150-280 | 150-280 019-026 0.08-020 | 0.08-020 | 0.06-0.14 | 0.06-0.14 | 007-0.16 | 0.07-0.16 | 0.05-012 | 005-0.12
026.5-032 | 0.08-020 - - 0.06-0.14 | 007-0.16 - - 0.05-0.12
o14-0155 | 0.04-0.14 - - 0.04-0.10 - -
Alloy steel * bid ¥ . * bie * : ) : 016-0185 | 0.06-0.16 | 0.06-0.16 0.05-0.12 | 0.05-0.12 - -
y 100-160 | 100-1601 100-160 140-220 | 140-2201 140-220 019-026 0.08-020 | 0.08-0.20 0.07-016 | 007-0.16 -
026.5-032 | 0.08-020 - 0.07-0.16 - - -
o14-0155 | 0.04-0.08 - 0.04-007 - -
Mold steel * * bie * 016-0185 | 006-0.12 | 0.06-0.12 0.05-0.10 | 006-0.12 - -
olasteel a0 150180-150] T 1302100130210 T - - - 019-026 | 008-015 | 0.08-0.15 006-0.12 | 008-015 - -
026.5-032 | 008-0.15 - - 0.06-0.12 - - -
014-0155 - 0.04-0.10 - - 0.04-0.08
Austenitic . . } * : ) . * ) . 016-018.5 0.06-0.12 - 0.05-0.11
stainless steel 70-140 140-200 019-026 0.06-0.14 - 0.06-0.12
026.5-032 - 0.06-0.14 - 0.06- 0.12
014-0155 | 0.08-0.14 - - 0.06-0.12 - - -
. bie * pid * 016-018.5 0.08-0.18 | 0.08-0.18 0.08-0.16 | 0.08-0.16
Gray castiron |, oo booisol - - - - "~ 1150220015020 o19-026 | 008-020 | 0.08-020 008-018 | 008-0.18 g g
0265-032 | 0.08-020 - 0.08-0.18 -
014-0155 | 008-0.12 - 0.06-0.10 - - -
Nodular cast PAd * PAg * 016-018.5 0.08-0.16 | 0.08-0.16 0.08-0.14 | 0.08-0.14
Iron 80-120180-120| ° ° B B ©1120-180(120-180 | 019-026 0.08-018 | 0.08-0.18 0.08-0.16 | 0.08-0.16 - -
0265-032 | 008-0.18 - 0.08-0.16 -
Internal coolant is recommended
Recommended insert grade (Cutting conditions Vc: m/min) Holder type (Drilling depth) Holder type (Drilling depth)
PVD coated carbide (VD coated carbide Cutting 5D 6D
Workpiece diameter
PR1225 CA520D CA415D (mm) f (mm/rev) f (mm/rev)
GM | GH | XM | SM | GM | GH | XM | SM | GM | GH GM GH XM M GM GH XM SM
014-0155 - - - 0.04-0.08 - - - 0.04-0.06
016-018.5 0.04-008 | 0.04-0.09 0.04-0.06 | 0.04-0.06
Low carbonsteel | - * o - - * P - - 019-022 0.04-010 | 004-0.10 0.04-0.07 | 0.04-008
(173, €15, etc) 120-200{120-200 150-280150-280 022.5-026 0.04-012_| 0.04-0.10 004-0.08 | 0.04-0.08
026.5-032 - - 0.04-0.10 - - 0.04-0.08
014-0155 | 0.04-0.08 - - 0.04-007 | 0.04-0.06 - - 0.04-0.06
Carbon steel * Pie PAe * * PAe * Pie . _ 016-0185 | 005-0.10 | 0.05-0.10 | 0.05-008 | 005-0.08 | 0.05-0.08 | 0.05-008 | 005-0.07 | 0.05-0.07
(C45, etc)  |100-180 [100-180 | 100-180 | 100-180| 150-280 150-280 150-280 150-280 019-026 0.06-012 | 006-0.12 | 0.05-0.10 | 0.05-0.10 | 006-0.10 | 0.06-0.10 | 0.05-0.08 | 0.05-0.08
0265-032 | 006-0.12 - - 0.05-0.10 | 006-0.10 - - 0.05-0.08
014-0155 | 0.04-0.08 - 0.04-0.06 - - -
Alloy steel * pie pid : * Y bie : ) : 016-018.5 0.05-0.10 | 0.05-0.10 005-0.08 | 0.05-0.08
y 100-160 | 100-160 100-160 140-220|140-220| 140-220 019-026 0.06-0.12 | 0.06-0.12 0.06-0.10 | 0.06-0.10 - -
0265-032 | 006-0.12 - 0.06-0.10 -
014-0155 | 0.04-0.06 - 0.04-0.05 - - -
Mold steel bAS * PAG * 016-0185 | 0.04-0.08 | 0.04-0.08 0.04-006 | 0.04-0.06
oldsteel g0 150(80-150] ~ T 1302101302100 T - - - 019-026 | 005-010 | 005-0.10 005-008 | 005-008 - -
0265-032 | 005-0.10 - - 0.05-0.08 - - -
014-0155 - 0.04-0.08 - - 0.04-0.06
Austenitic . . ) * . . . * ) . 016-018.5 0.04-0.10 - 0.04-0.09
stainless steel 70-140 140-200 019-026 0.06-0.12 - 0.06-0.10
026.5-032 - 0.06-0.12 - 0.06-0.10
014-0155 | 0.04-0.10 - - 0.04-008 - - -
) * * * * 016-0185 | 006-0.12 | 0.06-0.12 0.06-0.10 | 0.06-0.10 - -
Gray castiron | ooch 00150 - - - - T 1150-220(150-220 o19-926 | 006-014 | 006-0.14 006-0.12 | 006-0.12
026.5-032 | 0.06-0.14 - 0.06-0.12 - - -
014-0155 | 0.04-0.08 - 0.04-0.06 - -
Nodular cast PAG * ¥ * 016-0185 | 0.06-0.10 | 006-0.10 0.06-0.08 | 0.06-0.08 - -
iron 80-120(80-120| B B B B ©1120-180{120-180 | 019-026 006-0.12 | 0.06-0.12 0.06-0.10 | 0.06-0.10 -
0265-032 | 0.06-0.12 - 0.06-0.10 - - -
Internal coolant is recommended
Cutting conditions by application
Application Plain surface Slant surface | Half cylindrical | Hole expansion |Pre-drilled surface Concave surface Stacked plates
> <> &> & |
Shape of workpiece . ’ \ /
Cutting conditions Vc (m/min) See re‘°"?me"ded utting 120 (PVD insert is recommended for outer edge) Not recommended
conditions above
Concave surface: Half of the above recommended
i onditions is recommended
f(mm/rev) See ’“‘"‘?’T‘e"de“ utting Half of the above recommended conditions is recommended - - condiions & recomme . Not recommended
conditions above Solid portion  : See recommended cutting
conditions above
Coolant (Internal coolant) Yes Not recommended
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Adjustable sleeve (Cutting diameter / center height adjustment)

oD2 L2 L1

oD1 L3

od L4
TN ]

Sleeve dimensions

E Dimensions (mm) .
Description = di ?mmiter o Center height adjustment range
2 od D1 oD2 L1 L2 L3 L4 BT EgE
SHE 2025-43 [ ] 20 25 41 43 4 36 3.0 +0.4~-0.2 +0.2~-0.15
2532-48 [ J 25 32 49 48 6 38 25 +04~-0.2 +0.2~-0.15
3240-53 [ J 32 40 58 53 6 43 25 +04~-0.2 +0.2~-0.15
4050-63 [ J 40 50 74 63 6 49 3.0 +0.6~-0.2 +02~-0.2
* Diameter adjustment range refers to the cutting diameter @ : Available
Diameter adjustment (For machining center) Center height adjustment (Fewer height adjustment problems for lathes)
230 mm drill . .
Diameter adjustment range (mm) Center height adjustment range (mm)
=02 +04
Shank diameter Adjustment range Shank diameter Adjustment range
Small  Large
w 620 020
025 +04~-0.2 025 +0.2~-0.15
029 8 ®30A 932 032
= @/ 040 +0.6~—-02 040 +03~-02

How to use

Hole diameter adjustment when drilling

1. Align the scale at the flange periphery of the sleeve to the center of the coolant plug of the drill (#1).

2.When making the hole diameter bigger, rotate the sleeve in the (+) direction and to make it smaller, rotate the sleeve in the (-) direction.

3.When rotating the sleeve, insert the wrench supplied with the drill into the hole on the flange periphery to rotate the sleeve.

4. Using the bottom screw of the side-lock arbor, firmly tighten the drill directly through the sleeve's window.
The upper screw should be tightened slightly so that the sleeve will not be damage. Bottom screw (Tighten firmiy)

Caution: \

* Not for use with collet chuck type arbor.
* Check the actual cutting diameter after adjusting.

Top screw (Tighten slightly)

Reference mark
#1 #2

Center-Height adjustment for lathes
Most of the problems encountered with a turning lathe are center-height deviations.

The center height is appropriate if a core of about 0.5mm diameter remains at the center of the hole.
Center-height adjustment is necessary when no core remains or if the core diameter is more than Tmm.

1. Align the drill with the outer insert face parallel to the x-axis of the tool turret. (#4)

2. Align the scale (for the lathe) on the flange face of the sleeve to the center of the reference mark.

3.When no core remains, rotate the sleeve in the (+) direction to make the core larger, and when the
core diameter is more than Tmm, rotate the sleeve in the (-) direction to make the core smaller.

4. When rotating the sleeve, insert the wrench supplied with the drill into the hole of the flange and
then rotate the sleeve.

5. After completing the adjustment, tighten the drill directly through the window on the sleeve.

Caution:
Depending on amount of the center height adjustment, the hole diameter may change. It is recommended that the hole diameter is checked after the center height adjustment.
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Lathe installation

1. The top face of the outer insert should be parallel to the x-axis to allow for offset cutting.

Turret

Cutting diameter can be changed by moving x-axis.
2. Itis recommended to set the outer insert as shown in #1 with the outer insert
facing the operator (#1).
- Itis also possible to use it by setting it in 180° reverse position
« If the lathe has two turrets, when installing the drill into the lower turret,
the outer insert should be set to face the operator.
- Itis also possible to use it by setting at 180" reverse position

/ A

#1 Installed into the lathe

Cutting diameter adjustment

ED Cutting diameter adjustment

Sman,
+*
1. Cutting diameter is adjusted by moving x-axis. The moving direction of the % .E

x-axis depends on the position of the toolholder.
2. For making the hole diameter larger, slide the tool along the x-axis

;
V\A\
Smaye,

/a0
~

toward the outer insert side (#2, #3). For making the hole diameter
smaller, slide the tool along the x-axis in the opposite direction. This

Flat surface

movement of the axis is called “offset”. Be sure not to make the hole
diameter smaller than the drill diameter by 0.2 mm or more. Otherwise, Flatsuriace
the toolholder will interfere with the drilled hole (#4). Example: When /

using 220 drill, the hole diameter must not be smaller than 19.8 mm. #2 Outer insert facing up

Interference /

#3 Outer insert facing down

Cutting dia.
Flange

Offset limit of the cutting diameter

Outer edge
For the maximum limit of the cutting diameter, refer to “max. offset
(radial)”in the toolholder dimensions table. The figure in the toolholder
dimensions table shows how much it is possible to offset the drill in the ; —
radial direction. Example: When using @20 dfill, for example, it is possible W‘M
to make a hole up to 821.1 since "max. offset (radial)" is +0.55 mm.

Flat surface

#4 Excessive offset (For smaller hole diameter)

Center height adjustment

ED Center height of the inner insert

When installing inner insert as shown in #1, it will be set around 0.05 mm below the center of spindle
(#5). This is the normal position of the center height. However, in case that the turret of the lathe is
out of the center of spindle, sometimes the inner insert may be set above or below the center. For Inner edge

stable machining, it is essential to check the center height carefully.

How to check the center height

For checking the center height of the inner insert, see the core which remains at the center of the

%/////// #5 Front view of the drill

/4;7("”\

#6 Center core

bottom of the drilled hole. If the center height is in the normal position, a core about 0.5 mm in

diameter, will remain after machining (#6). Adjustment of center height is required if a large core
diameter of T mm or more remains.

* The drilled hole for verification purposes needs to be machined at approximately 10 mm in depth and at a feed rate of 0.1 mm/rev or lower.
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Center height adjustment

1. When there are no remaining cores and there is a breakage near the center of the drill

This happens when the inner insert is set above the center height (#7).

How to adjust

A. Install the drill rotated by 180°. Most problems will be solved by this method (#8).

B. If the core diameter becomes too large after the above adjustment, install the drill by
rotating 90° counter-clockwise as shown in #9 (outer edge is positioned lower) and
adjust the center height by moving the tool in the x-axis direction. However, this will
make it impossible to adjust the cutting diameter.

Caution: When installing the drill in the opposite direction (outer insert is positioned
above), the cutting diameter will become smaller, which may cause the drill body to

interfere with the drilled hole. The best solution is to readjust the center position of
the turret itself. #7 Insert breakage near the center of the drill

Initial installation 180° rotation Improved position of inner insert
(Inner insert positioned higher than normal) (Inner insert positioned lower than normal)

Inner edge

Xeay ’\‘a)(» /
Xis of. May S OF g !
Tach the e " O/ v
S K Center of spindle

90° rotation

Center of spindle

Center of drill

Outer edge

J/ ~
Center of drill /

Close-up near the center

Close-up near the center Close-up near the center
Inner insert positioned too far below center

#8 #9

2, Core with excessively large diameter (More than 1 mm)

This occurs when the inner insert is excessively below the center Congg
v
This condition causes poor chip evacuation and an adjustment is required.

Inner insert is positioned
excessively below the center

90° rotation

How to adjust

Install the drill rotating 90° as shown in #10 (outer insert
is positioned on the upper side) and adjust the center height by
moving tool in the x-axis direction. However, this will make it

impossible to adjust the cutting diameter. #10

Caution: When installing the drill in the opposite direction

(outer insert is positioned lower), the cutting diameter will become
smaller, which may cause the drill body to interfere with the drilled
hole. The best solution is to readjust the center position of the turret
itself.
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Insert grade selection guide

Select CVD for the outer edge when performing high speed and high efficiency machining. Machining for high efficiency, abrasion resistance and long tool life.
Select PVD for the outer edge when for stable machining and a better surface finish. PVD is recommended for the outer edge if chattering occurs or machining
with lathe is not available even if cutting conditions are increased.

1st recommendation (High speed and high efficiency machining) Stable machining oriented (1st recommendation for lathe machining)
Outer edge: Inner edge: Outer edge: Inner edge:
CVD (CA520D/CA415D) PVD (PR1535) PVD (PR1225) PVD (PR1535)

Shape of the hole bottom
Insert size Insert size Insert size Insert size
semr) | P A sy | 9 Al sy | @ Al sy | @ i
14.0 19.0 225 26.5
1.2
14.5 19.5 1.2 23.0 27.0
04 1.0 1.2
15.0 200 235 2.5 oD
15.5 06 205 24.0 280 1
07 13 !
16.0 21.0 3 245 285 |
165 215 ' 250 290 !
11 13 09 ! «
0 17.0 220 25.5 29.5 {
5 ﬁA‘L—*
175 26.0 30.0 |
14 !
18.0 30.5
1.2
18.5 31.0
315
Common for 2D, 3D, 4D, 5D and 6D drills. 320 15
*The above values are estimate values. Varies by approximately £0.1 mm depending on workpiece and cutting conditions, etc. :

Cautions for machining

In case of through-hole machining, disc may be generated and ejected outward when drilling a hole.

- ‘TQJHE Be sure to install covers to protect against dangers if using a machine without the covers including

general-purpose lathes, etc.
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Excellent hole accuracy with a low cutting force design

High efficiency modular drill
MagicDrill

« Optimal web thickness limits deflection
+ Fine chip breaking and smooth deep hole cutting
- Easy insert replacement

Microsite DRA
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