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Transient thermal analysis for grinding fabrication of
hard and brittle material

Yang Lin, Xie Xiaoguang
(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: One of the major problems that restricts the widely use of hard and brittle materials is the
quality and efficiency of fabrication. To deal with this,improving fabricaiton efficiency and quality of
hard and brittle materials needs to be quickly solved. To a large extent, high efficiency could imply the
quality may get worse. Keeping up high efficiency and good quality seems to be contradictory in the
meantime. Since the grinding thermal situation was one of the key elements that could affect the fabrica-
tion quality, this article aims to analyze the thermal situation in the process of fabrication of carbon diox-
ide and aluminum oxide by studying the relationships between grinding temperature and grinding parame-
ters which include grinding wheel linear velocity, grinding depth and workpiece speed. In the meanwhile,
it compared the thermal results between carbon dioxide and aluminum oxide in purpose of providing use-
ful information and reference for fabrication.
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Fig.1 Process of ultra-precision large dimension glasses
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Name Value
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Fig.2 Change temperature curve of aluminum dioxide in position A

under different wheel linear velocity
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Tab.2 Simulation results of aluminum dioxide
temperature under different wheel linear

velocity
vi/m-s™ Max temperature/°C Other parameters
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Fig.3 Change temperature curve of aluminum dioxide in position A

under different grinding depth
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Tab.3 Simulation results of aluminum dioxide tem-
perature under different grinding depth

ap/pm Max temperature/C Other parameters
20 240
V=50 m/s,
% 265 V,,=1 500 mm/min
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Fig.4 Change temperature curve of aluminum dioxide in position A

under different workspiece speed
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Tab.4 Simulation results of aluminum dioxide

temperature under different workpiece
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Fig.5 Change temperature curve of silicon carbide in position A under

different wheel linear velocity
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Tab.5 Simulation results of aluminum dioxide

temperature under different wheel linear

speed velocity
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Fig.6 Change temperature curve of silicon carbide in position A under

different grinding depth
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Tab.6 Simulation results of aluminum dioxide
temperature under different grinding

depth
ap/pm Max temperature/°C Other parameters
20 220
V=50 m/s,
25 265 V,,=1 500 mm/min
30 295

I 1) T B2 AR A e B 5 AR A R ) B 1 e B 72 Ak
AT BORARL, A 2 7 2 F1) R 3G DR s s )k B 3
o, R B T A W R A AN [

1A AT R AR AS ] S IR B I, PR R A A 1 R
ANANTR] o S ) R R AR AR R e A X )
) I P A A AR B ERLEE T B B, TR Y s B
T 0 SR FAEE AT 101G 0 AN W)
550 4 A R B BOAROCR IR B T — AN A, R
PJIX Tl -7 Bifi A R 2 AT B8 Bl B TG R S T A AT
T EEAREE T 2 %=

MEPES TAVES B V=50 m/s,ap=20 pm, BRALHET
4 3% FE >4 1000 mm/min, 1 400 mm/min, 1 600 mm/min
B, TR R A SR E AR 2R

K7 A SR ARG IR B RS B, Gk
WG, AWREAL, I R&Re Bl R IRE R
1B o SCH BT G B UL FE B e (LA EL A5 SR ANk 7 B

B A R 0 ey, e e Ui R T W (AN
FhEr o M T AR RS 3h i B AR KT Bb 4 B i — R VTR )

Time/s
P 7 TR AR A A TR it 48
Fig.7 Simulation results of aluminum dioxide temperature under differ-

ent workpiece speed
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Tab.7 Simulation results of aluminum dioxide

temperature under different wokpiece speed
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