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Design of BLDC Spindle Motor using CAE/CAT

°S. M. Wang*, S. H. Ki** and S.C. Jung***

ABSTRACT

In this paper, BLDC spindle motor is designed using CAE/CAT to reduce structural vibration. Motor
is modeled and analyzed using a finite element analysis (FEA) program and correlated to the results of
modal test. Design sensitivity analysis (DSA) of frequency is carried out and validated by the modal
test of modified motor manufactured. This study shows that simulation-based design can improve

quality with reduced development time.
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Fig. 3 BLDC spindle motor
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Fig. 4 Modeling of bearing and spring constant
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Fig. 5 Finite element model of BLDC motor
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Fig. 7 Design variables of BLDC motor
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Table 2  Design sensitivity of eigenvalue with respect to

height of hub (8b = 0.5mm )

Table 1 Design sensitivity of eigenvalue with respect to
thickness of flange (&b = 0.1mm)
Backward | Forward CFDM
y(b-38b) | y(b+8b) Ay
1* mode (Hz) 2528 2331 -985
2" mode (Hz) 2827 2690 -1370
3" mode (Hz) 4104 3828 -2810
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Backward | Forward CFDM

y(b-3b) | y(b+8b) Ay

1** mode (Hz) 2562 2517 -45

2™ mode (Hz) 2848 2794 -54

3" mode (Hz) 3897 3873 -24
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Table 3 Design sensitivity of eigenvalue with respect to

span of bearing (8b = 0.2mm )

Backward Forward CFDM
w(b—5b) | w(b+db) Ay
1* mode (Hz) 2537 2542 12.5
2" mode (Hz) 2820 2822 5
3" mode (Hz) 3886 3884 -5
6. M Sl2% A et Alg 2119
Hlw
7zt Ao gt A 9ZE Ao A

w

J-J
rsL'

o4 Hen ve 44 wAL ool A
BLDC 2¥E REH§ MA WAse] T4 A%

J

g & o] APt flange B FAE 01,02,
03mm ¥ Foli, 3He Fole 15mm T
g, WolRkel AL Im q

flange 57 W79 —?‘, ’274] UAEE o] &
st 3 4 2SS MA ¥AT Fo 45X
£ Table 4 9 Zo} 12j3, Fig. 8 & AL 53
dFAet MA WAH F AFE 2WE FEe 4
A9 vlaolc},

- 157 -



Table 4 Predictions of modes with flange thickness

Table 5 Predictions of modes with design changed

changed model model
Sb=0.lmm | 8b=02mm | db=0.3mm Hub height Bearing span
1*(Hz) 2328.5 2230 2131.5 &b =-1.5mm 6b = -1.0mm
34 (Hz) 3547 3266 2985 2" (Hz) 2902 2816
34(Hz) 3921 3890
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Fig. 8 Test and prediction results of flange change
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Fig. 9 Test and prediction results of hub and bearmg

change
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