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Fig. 1 Closed-loop of the spindle-bearing system (Initial clearance) h (Jacket cooling condition)

Fig. 3 Design parameter diagram
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Table 1 Housing design parameters

Design Abbreviatio Meaning in spindle housing
parameter n design
X, 1 Jacket coolant temperature
X F. Initial preload
% . Initial clearance between
: ° housing and bearing outer race
Xs L Housing length
Xz D, Housing outer diameter
X5 S Bearing span
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Fig. 4 Heat generation change according to rotational speed
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Table 2 Optimization of spindle housing design parameters
: Numerical example

Design parameters Range Initial value Optimized value
X

(T.: Jacket coolant 0=x,2100 20°C 12.5°C

temperature)

X, e

(F.: Initial preload) 50 < x,= 400 125N 505N
% 10 = x;= 30 20 18.9

(5, :Initial clearance) ek Hm - um
K 200 < x, < 350 275 mm 271 mm

(L : Housing length) R

Dy Heuéing outer 100 = xs = 350 250 mm 101 mm

diameter)

X5 P

(S : Bearing Span} 50 < %< 100 75 mm 71.7 mm

400
— With optimization (10,000 rpm)
350 - = - Without optimization (10,000 rpm)
T =-=-=With optimization (15,000 rpm)
——————— ‘Without cptimization {15,000 rpm)
_. 3004
5 2504/
& PN
S A
2 2004/ Tl
[ H N
= /
©
© 4
= 150
100 /,____k -----------------------
50 T T T T T
0 5 10 15 20 25 30

Time [min]
Fig.6 Optimization result comparison for heat generation
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