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Baseplate Design to Improve Swaging Performance of Actuator in a HDD

Haeng-Soo Lee and Eo-Jin Hong

Key Words: Contact Analysis(dZ314]), HDD Actuator(3} =]~ =20 B 3o o]H), Ball
Swaging(& Z=9J]°] %), Response Surface Method(RF-3-3EHH)

Abstract

In the manufacturing process of HDD, ball swaging method is commonly used to joint the Head
Gimbal Assembly(HGA) with the arm of the actuator. The hub on the HGA is placed into the hole of
the actuator arm, and the hub and arm is bonded by the pressure of steel ball. The pressure for
plastic deformation on the baseplate causes the undesirable deformation on HGA, such as tilting, flying
height change of head. After obtaining the key parameters that have large sensitivity on the swaging
process, the optimal shape of baseplate is proposed to increase the static performance during swaging
process. Contribution of the proposed design for the swaging performance is verified by contact
simulation with elasto-plastic deformation.
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Table 1 Level of design parameters (unit:mm) Table 2 RSM design table
Level Ring | Ring | Hub_ | Max_ | Gap_ | Min_ | Gap_
Factors i i
R 0 + ~OD | TH 1D disp disp Torq | Torq
- 1| 3231 | 00258 | 2465 | 625 | 1152 | 6109 | 3914
Ring OD 3.031 3.231 3.431
: 2| 3431 | 00508 | 2465 | 1447 | 558 | 7359 | 2910
Ring TH 0.0258 0.0508 0.0758
3| 3231 | 00758 | 2.565 | 100.9 | 2000 | 9406 | 219
Hub_ID 2.465 2.515 2.565
4| 3431 | 00758 | 2515 | 1048 | 1009 | 9102 | 1023
5| 3231 | 00508 | 2.515 | 1400 | 2444 | 7522 | 1842
6| 3431 | 00258 | 2515 | 1274 | 77.1 | 5610 | 3466
C/L
RING_TH 7| 3.031 | 00508 | 2465 | -1286 | 102.1 | 6278 | 3725
R e e 8 | 3431 | 00508 | 2.565 | 1237 | 1122 | 7486 | 1237
HUB_ID
9 | 3.031 | 00758 | 2.515 | -1133 | 2146 | 8070 | 1634
RING_OD
10| 3231 | 00508 | 2515 | 1400 | 2444 | 7522 | 1842
Fig. 9 Design parameters of baseplate 11| 3231 | 0.0508 | 2515 | 140.0 | 2444 | 7522 | 1842
12| 3231 | 00758 | 2465 | 820 | 137.5 | 9072 | 1425
3. HO|AZE0|E =ZXAMA 13| 3.031 | 0.0508 | 2.565 | -158.9 | 1642 | 6351 | 1874
14| 3231 | 0.0258 | 2565 | 955 | 1609 | 6413 | 179
2 A3 P Eo] HALS oA o] &
#HHghd wol=EwelEe] B &7 sk 15| 3.031 | 0.0258 | 2.515 | -109.9 | 14.2 4503 | 4456
ABANRS olgF AHUAS SRS 1 HH
AAETEA 85 S ZZ Q] Minitab”o)
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D & [g'jsjlg] [g'g?gg] éiggg]
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& Salx=ol 3l oldEE y = 100.6750 /_\\
heL IslE 93k QA J(Relief Ring)H-- Iy \_/
Zlol(Ring TH) 12]a1 IHER] 3173‘(ng_01)) Al
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el 7 Bge 7 S AR Qe Torg 00
WA7Fs3 5558 Table 19 UFERASICE i
32 BHSEHEH i Tor
Maxirum
2eol AR ENES 3 oK BAGERE y = 8856250
_ d = 1.0000
Hlo|~Z o] ELwe] Ay 29ol g+
o] EYAFEAROR a1 T ATEA - Gep_Torq \
o ol AZ g ol|EETle] W3Elekxlole] = ¥ = 1669.1250)
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Table 3 Optimized design value (unit:mm)

Ring OD | Ring TH Hub_ID

Initial Design 3.231 0.0508 2.515

Optimal Design 3.431 0.0758 2.465

=
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Fig. 11 Optimal design of baseplate
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Fig. 12 Baseplate tip displacement during swaging
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Table 4 Optimization results

Initial Design | Optimal Design
Max_disp 140pm 121pum
Gap btwn disp 244um 22pm
Min Torque 7522mNmm 9380mNmm
Gap btwn torque 1842mNmm 1410mNmm
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