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Effects of the Structure of NiP/Al Substrate on Shock Resistance
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The effects of the structure of a conventional NiP/Al
substrate on shock resistance were investigated. In this
study, a 2.5-inch-type hard disk drive with a thin-film 70%-
micro-slider head was used. The tested shock was supplied
by a pendulum shock-testing machine with a half-sine
shock pulse and a duration of 1.0 ms. We defined the shock
resistance as the maximum acceleration in a shock for
which head slap was not formed. The results showed that
the shock resistance increased with increasing hardness of
the Al alloy and thickness of the NiP underlayer.
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Fig. 1 Shock-testing method.
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Fig. 2 Relation between the acceleration in a shock
and the surface damage.

N7- Head slap ic X DM L7/, %72, Headslap id, X354
& — OUREPARRIC X DR S N B, SEIE, 4 TE—E6L
THH: U7z Head slap I D W TEKRDMNEERD 2. TOHE
&, BWEEAHEMNTAILICLD, TRTOESICBVL TN
BiEa¥NLTw3 00, Al ASEROBENEVIE EFH—
FERECOMMNBRBD L THWS., B8, COBLS, Mol
BETRTOBSICBOWTHREIC /NS W, 22T, T
MEBME o ERTED, FNFh Al AeEREBVESD
MERE YT 5. ChofREEd LRk, AlASER
DFEEE & EEE MR % Fig. 3 I/R7. Al A@EROEE
H, #6875 180 iciNd 5 & & THTHGEEHEML T
3, 5B, WEF+ 27H AL GE&ERE LTBLNAEE R,
BWSLEMNED 2 VW IIMIEE EA2ER L1284, H, T100
BEFBEROLBTHEIELE2EZBE, Al ALEROEE
T2 &Ik 3, MEEEOHEMICS bFhThs L
E23. COLINMEREOLT L IEMBHEKRT + X7 D
KlgEH:, HDD ~OfAALEED 3 VWIIEBROMEHICEL T,
EOEEEETELOROMCOVTRERTIELHTIRE
{, SROBRFTFRETH 5.

3.2 NiP H-XBEEORE

Al 6&EROEE H, i3 80 (KS5R86 HMER) —E&L L
NiP » - EEEEZEZ T 3.1 HEERICEEAREERL /2.
BHEREL 460G BE L LABEOE NiP ¥ - ZREETOER
FH DRSS R % Fig. 4 1WRT. NiP - BN
& 1 Head slap /P& <Y, 31.5umNiP - ZETIHIZ &
AEBRZI, Fi, HEREE Heae slap OULNE OGRS
Fig. 5 ic/Rd. Fig. 4 T/RUZZEERE NiP » - BEEOHE
EEBIMNBRBDLTWE., B8, JOEE, Al A4ER
DOEEREZ e SRRk, M R ok A 15
W, & 5IT, NiP » - 2FEEOHIMNE & &1 Head slap 287k
INBOERELEHFEEMCY 7P LTV, DI EOERE
FE¥HBEFigo Dk s> BHEENESNS. NiP» o XEED
i & & SICTHESRE L, NiP » - ZEEH 40 um 2
BT 500G BEOHERENSELNTVS., 0L BESE
i, MDEHARBXH=XAICEBbDEMESNS, OF D,

270

Loading force = 5.0 gf

300 l 11 fLmNIP/AI Alloy
Alloy | Hv
| | @ | 5D86 | 68
~ 275 | A | 5R86 80 ]
S - (W[ 7075 | 180
©
o
§
B 250? J
]
4
5 L
o 225f i
r L
n
[
200 t " L N I} L ) [ L L "
50 100 150 200

Hardness of Al alloy Hv (kg/ mm?)

Fig. 3 Effect of the hardness of the Al alloy on the
shock resistance.

NiP » - ZHEESHEVIES, NiP » - 2Bk~ Al 58EHK
OEEFIEFICBEVLY, HRI Al SLENETEL AlE&S
HIRZ Db OBEHERTS. LrL, NiP ® - XEEHSEL
Ba, NiP b o XM L7 O X5 /e LERYS Al 245
PICELB W) Al ASERBIEUEE LI H3, &o
T, NiP & - ZBFEESEVES, MMiEHE Lic < S OE
BENEEIODEEIONS.
INETR, HRARVYa vONXREEIR 5.0gf &L NiP
W o EEEAEZ TIHERE 2 KD, Fig. 71, NiP H - X
R & ERE OB ERT. B, 5.0gf DBEAIKOVWTH
B0 T 5. MEEEREIL, 5.0 gf DBSICE L NEDL I
L, NiP % - & R/E 50 um #E Tid 1000 G RLE O EEEEE 43
BohTwd, —ic, ~"xHEE, ERFEoHLEEbIC
Ny KA XHPWNESL B3 ERBICERELLTVS. Ly
L, CNEFTOMHERE»S, 5%6 254 vF HDD T ALA
SHERPRHI NS & LS, 5P LOREREoBNEH
B9 /o0icid, "AWEOHEMGER L TWBEHBHBLD
EEZOND, BB, BHNFAECHERESENT 5 2 4 =
RAEZDWVWTIE, ROXIICHES NS, HDD I EEHSHI
ENBEFHBIC LD YRRy Y a VEBEIELIZ RS54 & — bk
L, CORENCLOIWMRT + R7REITRA S A 5 —hFE
L, ZouiRic & b Head slap STERL S 302, Z DK, + %
RYY g VONIHESKREL LS ETHERL h SEHE
BETHEULLRBY, BRELT, WEEBEXEE260LE
Zbohb.
Loading force = 5.0 gf
NiP/5R86

11.0 « M : 450G |27.5 4 M : 460G | 31.5 £ M:4726|39.0 x M : 449G

—

200 m

Fig. 4 Head slap of on NiP/Al substrate.
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Fig. 5 Relation between the acceleration in a shock
and the surface damage.
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Fig. 6 Effect of the NiP thickness on the shock resist-

ance.
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Fig. 7 Effect of the loading force on the shock resist-
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Fig. 8 Effects of the thickness and hardness of the
underlayer on the shock resistance.
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