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Temperature Distribution of High Speed Motorized
Spindle and It’s Influencing Factors
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portation Engineering, Shenyang Jianzhu University , Shenyang, China, 110168 )

Abstract; In order to analyze the temperature field distribution of 170SD30 motorized spindle , and
to provide theoretical basis for improving the accuracy of spindle machining, the mathematical
model and a quarter of the motorized spindle three-dimensional geometric model were established
to verify the reliability of the model by experiments. Simulate the temperature distribution of mo-
torized spindle by using COMSOL software , study the influence of spindle speed and radial grind-
ing force on the temperature rise of motorized spindle. Simulation results show that the highest
temperature field appears on the rear bearing and the temperature is 47.4 C ,and the lowest tem-
perature field appears on the channel is 16.2 “C. The temperature of air between rotor and stator
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decreases gradually. When the flow reaches 0.35 m’/h,the average range of temperature between

experiment and simulation result on bearing of the motorized spindle external surface is 0.25 C,
the error of 1.3% . Bearing and rotor are in high temperature area. On account of the largest heat-
ing rate on bearing , meanwhile the structure of the rear bearing is not conducive to heat dissipa-

tion, the maximum temperature exists on the rear bearing. The temperature between the rotating

shaft and the casing gradually decreases, and the temperature of the rotor to the stator decreases

fleetly due to the low heat transfer coefficient of the stator and rotor clearance. The revolving speed

has the greatest influence on the rear bearing and the grinding force has the greatest influence on

the front bearing.

Key words : motorized spindle ; temperature field ;coolant flow rate ;radial grinding force
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Fig.1 Three-dimensional model of a quarter of

the motorized spindle

1.3 #\&FHZE

FIIH] COMSOL {7 B4R A v iy e B 15 34
B X R T AR S R RS
AIYE COMSOL 51 A4 v 1 I 4% Kl 43 1 0 Dl
A 2.

o 7 -i:i;..—-a..v‘,-!r_gﬁf‘
A L A AR A A
WY
g ‘h*‘lﬁhﬂh‘l
A
D 'Mﬁ*e ﬂ’ﬂ!

TATATAY
AR OO b ¥
N

%
,Wﬂﬁy

il
|

B2 Mgk
Fig.2 Mesh generation
76 %5 12 000 r/min, P55 IR
16 T, A HKH & 0. 35 m’/h, B H KR
JE15 CHMPI 6 &1 T, & [l COMSOL #&
FEXF170SD30 H 3 Bl i B2 37 AT B4 W
FRA AT R RE M S 5L 3R 2. LD
ISR 3, o AT R )
AP RTIHCA R BN 72 HKBCA SR B it fin
T Sy 48, LA A5 A 2 A i Jin e X34 R
i>=%
Fz2  HFHSIRAA R

Table 2 Material for each component of motorized

spindle
HL A R
Shie 40Cr 4
LIV 40Cr
SE TR il
TEFHl T4
¥ 48
el 40Cr 4

®3 CRIFKMN

Table 3 Known conditions

AOFHE/ (mes™) B mR  EMRE S EFR LIy H AR TR L BHIKHL
P s VA R/ R/ FLEY Y FLEY IV

xJil -y i Cowem ) (Wem ) (WemT) (Wem ) (Wem K1) (Wem 2K
10 25 0 6.66 x10° 6.6x10° 3.2x10° 4.5x%10° 9.7 6 529




684 WHERKESMARBFR)

2 BEULER Ko i

2.1 SKIRISIE

P, T 0 0 A B R R R T A
HL R HIEEH R g HEREIK R g S50 1)
LG R 25 RGP E T 2
LA (UL 3) . e AR T Ak
O Gl EAL B RE 10 IR JE AL R EE X,
F ol R AT (DL 4).

ooooo|oo
282282822 © O

565835 500 ®

BERG

PLC I/O

TR AR
B3 EmMARLHN
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