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Subsurface damage rule of deep aspheric surface by grinding

ZHU Dengchao"* , DAI Yifan'* , GUAN Chaoliang'”* , WANG Guilin'*
(1. College of Mechatronics Engineering and Automation, National University of Defense Technology, Changsha 410073, China;
2. Hunan Key Laboratory of Ultra-precision Machining Technology, Changsha 410073, China)

Abstract; Deep aspheric optical element can obviously improve the aerodynamic performance of the optical system, thus enhancing and

optimizing the comprehensive performance of optical system. The grinding method can be used for primary machining of such elements. However,

subsurface damage will be inevitably introduced by this method, and grinding parameters will be changing in real time in the processing of deep

aspheric surface, so the depths of subsurface damage of the workpiece are inconsistent. In view of this situation, subsurface damage prediction

model was established. Combined with the characteristics of semi-sphere wheels grinding, a theoretical calculation was made to predict distributive

regularity of the aspheric grinding subsurface damage depths aspheric characteristics. On the basis of the above work, a simulation experiment on

hot-pressing polycrystalline magnesium fluoride plane was carried out. Subsurface damage depths under different conditions of grinding parameters

were acquired by the method of magnetorheological finishing spot. Results show that the depth range is between 12. 79um and 20. 96um, which

increases from inside to outside along the radius of the workpiece and the results are coincide with previous forecast model.

Key words: deep aspheric surface; sub-surface damage; prediction model; hot-pressing polycrystalline magnesium fluoride
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of sub-surface damage depths
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Tab.1 Testing result of sub-surface damage depths

G LAY BREEES BRI/

S (m/s) (m/s) pm
1# 0.06 1.78 12.79
24 0.11 2.97 14.15
3# 0.16 3.56 14.81
44 0.21 4.75 16.85
S# 0.26 5.34 17.23
6 0.31 5.94 19.71
T# 0.36 6.53 19.35
8# 0.41 7.12 20. 46
O# 0.46 7.72 20. 31
10# 0.51 8.31 20.96
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