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Abstract; To investigate the effect of different grinding conditions on micro-grinding temperature ,
the heat transfer model in micro-grinding process was established and the finite element simulation
analysis was conducted to study the temperature distribution in micro-grinding quartz glass. The
single factor experiments with quartz glass were conducted by micro-grinding tools with size 500"
The influence of different grinding factors on micro-grinding temperature was analyzed. The
simulation and experimental results show that the highest surface temperature of the grinding zone

increases with the increase of cutting depth and grinding speed,

and the measured highest

temperature in the grinding zone is 94. 2 C without grinding burning.
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Fig. 1 Heat transfer model in micro-grinding
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Fig. 2 Finite element model of single grain
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Table 1 Material properties
AR i3 SR
I/ (kg-m ™) 2200 3511
e/ (J-kg - K™") 670 450
PUSIK 25 (um-m " K™')  5.5x1077 2.8x10°°
PIESZE/ (W-m “K ") 1.4 136. 16
EL/N=a 0.17 0.22
PPERT R/ GPa 72 1050
ISR/ T 1 680 3550
iR/ C 20 20
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Fig. 3 Temperature profile of the workpiece with
different cutting depths
(a)—a, =5 pm; (b)—a, =10 um;
(¢c)—a, =15 pm; (d)—a, =20 pm.
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Fig. 4 Temperature profile of the workpiece with
different grinding speeds

(a)—v,=0.47 m/s; (b)—v, =0.94 m/s;
(¢c)—v,=1.88m/s; (d)—v, =2.83 m/s.

AL T 4 g s 0 DX 3 R A A
PSR R A AR T 5 R 3 A 280, s S
T X 857 R BT B 5 3 42 o X, 1 U A o
JEE R A, 33U, T A 5 B AN [i) S ) e 0 ) R
FER R T 7= A TR (A I R[] (LR 3y
At L FEAS M TR). ph R 4 R, 24 ) 5k E N
0.47 m/s B, 30 2 10 B 11 X 249 8% e T BE A
47. 1 °C ; 17 24 B 11 ok 16 2 2. 83 my/s i, i
2 1A B8 1) DT 347 S5 e YL EE BS I 82,0 €L AT I,
VA ) DX ey 0 e A ) 2 ) 8 ot - v

3 (IR R HI R E SR AT 5T

ARSI AEARAC I e aE il S 5T P 4 L



252 AR FFR(ARAFIR)

% 38 A

RN T ML b BEAT 305 P8 FE I, S 96 AR S 1A 5
7.

| sDC-CIABUII X
| wmTRsRTHA  E{sabofec]

E5 SWRsEE
Fig. 5 Diagram of testing system
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Table 2 Experimental parameters and measured
results

FEWFE  a/wm v/ (mes™) v/ (mmes') B/ T

1 5 0.94 0.1 38.3
2 8 0.94 0.1 42.5
3 10 0.94 0.1 54.3
4 15 0.94 0.1 71.6
5 20 0.94 0.1 94.2
6 10 0.47 0.2 52.6
7 10 0.94 0.2 58.3
8 10 1. 88 0.2 68.2
9 10 2.83 0.2 77.4
10 10 3.77 0.2 84.5
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Fig. 6 Curves of temperature with grinding depth
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Fig. 7 Curves of temperature with grinding speed
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Fig. 8 Comparison of the experimental and
simulation results
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