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Cutting Characteristics of Actuator Arm in Hard Disk Drive

Jae Woo Lee(Mech. Eng. Dept., Doowon Technical College)

ABSTRACT
Actuator arm of HDD were machined with the slitting saw of tungsten carbide to clarify the cutting characteristics
in terms of the roughness of machined surface, the burr size and the tool wear. An improved performance in all view
of the surface machined, the tool life and the cutting efficiency was obtained at the cutting speed of 4,000rpm with
the feed of 300m/min. The tool life increases with increasing the /T value, whereas surface roughness decreases. The
tool with alternate type of B and C edges has an effect to decrease the burr size.
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Fig. 1 Actuator arm in hard disk drive
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Fig. 2 Hard disk drive
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Fig. 3 Edge geometry of slitting saw used
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Fig. 4 Effect of cutting speed and feed on the tool life
of C type saw

pm
3,000 | 3,500 4,000 4,500 5,000

feed
150 |42 2,361 | 2,398 2,556 2,613 2,638

down| 1996 | 2,36 | 2392 | 2467 | 2512
22512 2,178 | 2,248 2,397 2,424 2,496

down| 1995 | 2,139 2,114 2,336 2,345
300 up 821 1005 2,210 2,310 2,391

down| 743 924 1,994 2,207 2,235
375 up 535 718 993 1,542 2,286

down| 367 599 748 1,386 2,032
450 |2P 425 540 624 984 1,712

down| 228 320 512 812 1,538
Fig. 5 Effect of cutting speed and feed on surface

roughness at cutting with C type saw
pm
3,000 | 3,500 4,000 4,500 5,000

feed
150 |22 24 2.5 29 3.0 3.2

down} 3.5 37 43 44 4.7
225 up 2.5 36 3.8 32 3.0

down| 3.1 4.9 4.7 42 4.4
300 up 5.8 43 16 1.6 2.7

down| 7.1 6.2 2.5 27 39
375 up 1.5 57 56 6.3 1.9

down| 92 72 7.1 8.2 2.6
450 |2 114 89 83 64 4.9

down| 129 10.3 9.1 8.2 6.2
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Fig. 6 Effect of the cutting edge geometry on tool life
and surface roughness (8=20°, 5,000rpm, 450m/min)

t/T 0 Vs | 14 V3 12 1
Tool life 325 ) 480 | 923 | 1367} 1913 | 1712
surface roughness| 1.6 17 | 23 | 26 | 34 | 49

Fig. 7 Effect of the side angle of tool on burr size
t/T=1/3, 5,000rpm, 450m/min, cut No. 100)
10 { 20 | 30 | 40
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side angle 0
size of burr 0.1

Fig. 8 Effect of tool geometry and cutting number on
the size of burr (YT of B type:l/3, 8=20°,
5,000rpm, 450m/min)

cut number(x100) | 0.1| 2 | 4 6 8

C type edge 0.1]0.1{02]02]03 0.3

B type edge 0.110.1/0.1{0.1]02 0.2

Fig. 9 Effect of tool geometry and cutting number on
the surface roughness (YT of B type:1/3, 6=20°,
5,000rpm, 450m/min)

10
0.3
0.2

121 14
04

02

cut number(x100)j0.1{ 2 | 4 | 6 8 10 12|14
C type edge 49(55]66]7919.1|1103|11.7[13.6
B type edge 26(27129(32|36|4.1]|49 |57

Fig. 10 Effect of tool geometry and cutting number on

the chipping formation rate of tool (YT of B
type:1/3, 6=20°, 5,000rpm, 450m/min)
cut number(x100) [0.1] 2 | 4 | 6 8 10| 121 14
C type edge 0 1 11213 7 9 | 13
B type edge 00|00 1 1 2 4

Fig. 11 Effect of tool geometry and cutting number on
the size of burr (YT of B type:1/3, 6=20°,
5,000rpm, 450m/min)

cut number(x 100) 0.1 21 4} 6{ 8| 10| 12] 4
alternate type of B & C | 0] 0| 010.10.1 0.1 0.1 0.1
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