§20% T e M TR Vol.29 No.7
2021 47 A Optics and Precision Engineering Tul. 2021

XEHS 1004-924X(2021)07-1567-13
A T o 32 9% P 51 B9 15 2 FE I

R BB TREY RUR, HEXY
(L RAF MRIEFER tHFRTELATFR T, LK o 250061;
2. RMEENRAEH TR EALRE, LR F§F 250061

8 ZE < LT G B I ) 0 n CTORG B SR e, I T RCRAR R LA RN s 2 A 1 T 10 AT I N T e 6% A R b 4
I AR S R T TR B A e B T A TR 15 25 N e TEDMLRE B L AN T BUE A I O R A | gk e vk A
T TR S0 B3k 200 465 K BT 0 5 1) B 2 S v 38 100 O 285 2 A1 SRR AIE , 45 45 S0 100 b 4 %) % B T2 DR R Bk s o il 17 4 1A 1) 53 i) 2
R T AL [ I ST T 2 B R Y B 1 IE Bl A AT B TR BSOS (R . S R S I 5L 06 360 UE
T BRI A e . X T B SR 4 R AT TRE R 25 PV A R 25 R 5. 78 %, R B M 25 4 17. 3% , R A i i 22
h12.9%%0 o V2B VT AR AU B A A5T I S ) 2 T A T 15 25 R TR R
X 8B W HEBENEDRELET BN AT L AR R R AR
FE4S%ES: THI61 XEkFRIRAD A doi: 10. 37188/0OPE. 2020. 0612

Precision grinding of cylindrical microlens array

YE Zhen'?, YAO Peng"*", YU Shi-meng'?, ZHANG Xian-peng'*, HUANG Chuan-zhen'*

(1. Center for Advanced Jet Engineering Technologies, School of Mechanical Engineering,
Shandong University, Jinan 250061, China;
2. Key Laboratory of High Efficiency and Clean Mechanical Manufacture of the Ministry of Education,
Jinan 250061, China)
* Corresponding author, E-mail: yaopeng@sdu. edu. cn

Abstract: The machining precision of a cylindrical microlens array is usually very high, whereas the pro-
cessing efficiency is very low. However, the processing efficiency can be considerably improved using a
profile grinding wheel with a fine profile structure. To predict the surface shape error and surface rough-
ness of a workpiece machined using a profile grinding wheel, a grinding simulation model was built for the
profile grinding wheel. Then, the skewness distribution characteristics of the protrusion height of grains in
the profile grinding wheel surface with a fine structure were analyzed and simulated using the filtering meth-
od. Subsequently, combining the outline of the grinding wheel topography and the run-out error of the
grinding wheel, the entire grinding wheel in the space was reconstructed. Thereafter, a kinematics model
of abrasive grains in the grinding wheel surface was created to simulate the surface topography of the grind-

ing workpiece. Finally, a grinding experiment was conducted to verify the effectiveness of the simulation
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model. Relative to the experimental results, the errors in the PV, Ra, and Rz values of the simulated sur-

face were 5. 78% , 17.3%, and 12. 9%, respectively. The proposed grinding simulation model can effec-

tively predict surface shape errors and the roughness of grinding surfaces.

Key words: precision grinding; cylindrical microlens array; grinding surface simulation; grinding wheel

modeling; profile grinding wheel
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Tab.1 Mathematical statistics of protrusion height of grains in 4 areas on grinding wheel surface
. . B AR
X Ik FRifEZE o T AHE S, Wi K

A./mm £,/mm

1 0.004 3 0.3213 3.696 0 0.0311 0.0297

2 0.004 7 0.286 4 3.966 3 0.036 4 0.0300

3 0.004 4 0.3257 4.107 8 0.0354 0.0321

4 0.004 3 0.302 3 3.7531 0.0323 0.029 5
P {E 0.004 4 0.3089 3.8808 0.0338 0.0303
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of grains on grinding wheel surface
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Fig. 14 Simulation flow chart of workpiece grinding surface
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Tab.4 Grinding experiment parameters

R i1
R 600
W% n/ (remin ) 1900
B HEE v/ (mes™ ") 0.17
S M VR FE @,/ pm 5
5 W 5% K EEJE HI W SC25AC

#5 RB-SICHBHNMMIERESH™
Tab.5 Mechanical properties of RB-SiC""’

Z M 18
o/ (grem ) 3.09
MR E/Gpa 362.4
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W7 2445 T ;
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