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Abstract

For ultra-precision machining aspherical optical lens of zinc sulfide with low efficiency and high
cost, scratching simulation and experiment was investigated for exploring possibility of ul-
tra-precision grinding zinc sulfide. Based on scratching simulation, effect of different machining
parameters and pressure head shape on material internal stress in grinding process was explored.
Shape appearance of scratching surface and subsurface was observed to analyze grinding removal
mechanism and subsurface integrity. The results indicated that zinc sulfide material could be re-
moved in ductile regime, and the main damage form of subsurface is dislocation. Besides, stable
ductile regime removal was easy to be obtained by high speed and fine diamond grain wheel.
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BT AR, BUm I TORHEE MR, WG 2 RS BN S SRR [3]. A ELTT
o SACFBEEM B AU R AN R RRASTEAR, RN BN TR R AR
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3 I L% 221 ) R T ) 7R 300 B 0 SR AR D it e PR 25 B e e S L R RT3 2, R A R 1 25 BR AL ERL
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e LT 52 BRI B ) 2 BRATLER LUK B ) T 2 HOG AU e S R i SR U RO R 3y, S0k 2041 S 6 )
UL AR DU F) 1L RE AT FUAH RL IS 1) 2 BRATLEE
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ZIRN 0TI TAFBERRSE 9 1 x 0.5 mm, WSR2 JE OB A P 1 fior, - Z0 R0 s K Z0R0ER B KL
N 15 pm, S WA RO AE AR R T B Y RIS
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Figure 1. Simulation model of scratching experiment
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Table 1. Parameters of scratching experiment
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Figure 2. Scratching system of zinc sulfide
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Figure 3. Simulating process of scratching experiment. (a) step 3; (b) step 5; (c) step 8; (d) step 10
3. XSS (A EITFE. (a)step 3; (b)step5; (c)step 8; (d) step 10
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Figure 4. Residual stress with different tool speed. (a) n =40 rpm; (b) n =60 rpm; (c) n =80 rpm
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Figure 5. Residual stress with different sharpness of diamond grains. (a) n = 0.02 mm; (b) n =0.04 mm; (c) n = 0.06 mm
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Figure 6. Shape appearance of scratching surface
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Figure 7. Deformation and fracture with moving pressure head
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Figure 8. Subsurface damage of scratch
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Figure 9. Scratching force with different tool speed. (a) n = 160 rpm; (b) n = 200 rpm; (c) n = 240 rpm
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Figure 10. Scratching force with different radius of diamond grains. (a) Keen-edged diamond grain; (b) Blunt diamond grain
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