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The Measurement of the Bearing Stiffness

Sanguk Kim, Jinhwan Kim, Yonggeun Kim, Boyoul Kim, Youngbong Kim

Department of Electrical Information,

Abstract This paper is presented for the
measurement of the bearing stiffness for the spindle
motors. BLDC Spindle Motors for the Hard Disk
Drive are wused by several kinds of the bearings,
such as ball bearing, fluid dynamic bearing, and aero
dynamic bearing. The spindle motors are attached the
platters to read and write the data. Because the
platter rotates at high end speed with the load and
can be shocked from a suddenly moving, the bearing
needs the rated stiffness with the pressure. By the
way, it has not been realized to measure the real
stiffness for each bearing types. In this paper, we
proposed the method of measuring the stiffness for
the bearings by using the magnet force. Experimental
results show the performance to measure the bearing
stiffness of the BLDC spindle motors for an HDD.
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2.1 Stiffness &4

Holgel 7248 A st ANgdye otefst
Zo] Nidecrtol EWol¥, Seagaterte]l FAlFdaiols,
Minebeart o] FAEdHold, G&WALY dtolHeE = b

olgg& A wladch

- NidecAl : Ball Bearing, 5400rpm, 8Poles, Y
Connection

~  Seagaterl @ FDB,
Connection

- Minebea’l : FDB, 7200rpm, 8Poles, Y Connection

- G&WA Hybrid Dynamic Bearing, 13,000rpm,
8Poles, Y Connection

15000rpm, 6Poles, Delta
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Fig. 5 Stifiness (Nidec, Ball Bearing, @5400) 5.06N/m
Jg! 5 ZM (Nidec, Ball Bearing, @5400) 5.06N/m
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Fig. 6 Stiffness (Seagate, FDB, @15000) 4.76N/m
gl 6 Y (Seagate, FDB, @15000) 4.76N/m
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Fig. 7 Stiffness (Minebea, FDB, @7200) 8.29N/m
gl 7 ZM (Minebea, FDB, @7200) 8.29N/m
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Table 1 Stiffness measurement

B 1 ZYSY
" o *HEE Bearing | Stiffness
T (rpm) Type (N/m)
Nidec 5400 Ball 5.06
Seagate 15000 FDB 4.76
Minebea 7200 FDB 8.29
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Fig. 8 Stiffness (G&W, Hybrid, @5400rpm)
Jgl 8 ZM (G&W, Hybrid, @5400rpm)
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Fig 9. Stiffness (G&W, Hybrid, @7200rpm)
J& 9 ZM (G&W, Hybrid, @7200rpm)

Fig. 10 Stiffness (G&W, Hybrid, @10000rpm)
gl 10 24 (G&W, Hybrid, @10000rpm)
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Fig. 11 Stitiness (G&W, Hybrid, @13000rpm)
8 11 24 (G&W, Hybrid, @13000rpm)
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Fig. 12 Stiffness for the speed variation
(G&W, Hybrid Dynamic Bearing)
I8 12 55 ol I Z4e uy
(G&W, Hybrid Dynamic Bearing)

Table 15 Stiffness for the speed variation
(G&W, Hybrid Dynamic Bearing)
B 15 &% W) o= Z4o) W
(G&W, Hybrid Dynamic Bearing)

£ % (rpm) 734 {N/m)
5,400 4.63
7,200 5.89
10,000 8.77
13.000 12.47
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