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Mirror form grinding of free-form surface of reflector mould core
XIE Jin,RUAN Zhao-wu
(School of Mechanical Engineering » South China University of Technology ,» Guangzhou 510640, China)

Abstract: In order to assure form accuracy and surface roughness of optic free-form surface of injection
mould core, form grinding of free-form surface was conducted in CNC precision grinder by use of pre-
cisely dressed and trued arc-shaped coarse diamond grinding wheel to realize effective mirror grinding.
The form truing principle of arc-shaped diamond grinding wheel was investigated to establish number
control mode of arc-truing, and wheel path algorithm for equal- envelope-height grinding was estab-
lished to realize CNC grinding of free-form surface. Then, formation of super-smooth ground surface
was theoretically analyzed in connection with grinding parameters and wheel topography. The theoret-
ical analysis shows that super-smooth ground surface of nanometer order can been produced by in-
creasing wheel rotating speed, decreasing wheel moving speed and improving wheel topography. Ex-
perimental results show that surface roughness of R,<C10 nm may be obtained by use of dressed and
trued wheel with wheel moving speed in less than 15 mm/min, and no brittle cracks on microscopic
ground surface. The form accuracy of PV <C 10 um and the surface roughness of R,<(20 nm can be
obtained when machining the free-form surface of high-speed steel.
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Fig. 1 Scheme of form truing of arc-shaped wheel
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Fig. 2 Truing of arc-shaped diamond wheel
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Fig.3 Scheme of wheel moving path
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Fig. 4 Geometrical scheme of equal-envelope height

and tool-path spacing distance
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Fig. 5  Geometrical scheme of wheel-axial-orienta-

tion rough profile on ground surface

4.2 BEHIREREICHEEE
B A — A 0 kL AR B PR 5 KRS 48 R
TR LA 5C 2 RLBE RE R, AT 35

=g
Ru *4 . (6)

Z IR BN FMA 0, WA KL, H A HA
(4 (G FIC6) , TS HURE BE AT 14 N
RL,:L . (7)

0
8 n,Ntan o

& 6 SRR He AT AL B X B I R R Y R
M V,<100 mm/min A, R, A] LIS %] 10 nm DA
T B BRARED AR AT 2 R L 4R R AT RO R T
R UL R B8 0 AL s T TRUA , a] LS B O T 3R T
JE I o



55 3 1 WEOE L AE L 6AE B ER S B A S A R T 7R ) 347
*2 EHRBEH
407 n=100 6=152° Tab. 2 Grinding conditions
= Hds 5 PR SMRART B818
i" 201 Wit SD180N75M
1ok WHILR S 5ME D=174.2 mm, % b=10.0 mm
| B RSB 48 BT 42 r=14. 3 mm
% 50 00 150 200 T HSS (6Mo5CraV2l, HRC=62)

V; /(mm/min)

K6 b HEAT AL TR T B e RS B 1Y 52
Fig. 6 Effect of wheel-axial moving speed on ground

surface roughness
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Fig. 7 Form grinding of free-form surface
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Fig. 8 Surface roughness versus wheel moving speed
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Fig. 9 Micro crack feature on ground (SEM)

I B 5 18T B T ROR

£ CNC RE g5 G A 58 B 55 4 2% 378 5
JRE 0 R ) o T e SR DA A TS ) L
ZHC I TR S AN 10 R,

Bl 10 Ty
Fig. 10 Machined workpiece
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Fig. 11 Form error and rough profile of machined el-

lipsoidal surface
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