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Table 2 Experimental scheme and results
A B C
/vol% B /vol% /vol%  /nm * min' /nm
1 — 18 2 168 2.89
2 — 22 5 356 4. 80
3 — 26 8 313 0. 86
4 12 — 22 8 307 2.66
5 12 — 26 2 201 7.94
6 12 — 18 5 346 1.73
7 16 — 26 5 306 3.68
8 16 — 18 8 357 7.16
9 16 — 22 2 382 0. 57
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Fig 2 The effect of each level on surface roughness
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Table 3 Orthogonal experiment range analysis of
MRR
/nm * min '
A — B C
K, 279 — 291 251
K, 285 — 348 336
K; 348 — 274 326
R 69 — 74 85
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Table 4 Orthogonal experiment range analysis of sur-

face roughness

/nm
A ~ B C
K, 2.85 N 3.93 3. 80
K, 4,11 — 2.68 3. 40
K, 3. 80 — 4.16 3.56
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Fig 3 Polishing of LBO crystal using non-water based

slurry surface topography
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Optimization of non-water based slurry in fixed abrasive

polishing of LBO crystal
SONG Longlong', LI Jun', WANG Wenze', HU Zhanggui*,ZHU Yongwei', ZUO Dunwen'

(1. College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and Astronautics,
Nanjing 210016, China;
2. Key Laboratory of Functional Crystals and Laser Technology, Technical Institute of Physics
and Chemistry, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: Lithium triborate (LBO) crystal was an excellent nonlinear optical crystal material. The residual wa-
ter on crystal surface results in crystal deliquescence after polishing, which affects the use of the device. In this
article, fixed abrasive polishing of LBO crystal using non-water based slurry was used, which reduced the water
content. The influence of the concentration of deionized water, lactic acid, hydrogen peroxide on material re-
moval rate and surface roughness were investigated. And the slurry components was optimized to achieve high
material removal rate and good surface finish. The results show that deionized water 16 %, lactic acid 22% , hy-
drogen peroxide 5% in non-water based slurry are the optimal combination. In this case, material removal rate
achieves 392 nm/min and surface roughness is 0. 62 nm in fixed abrasive polishing of LBO crystal. The high ef-
ficiency and high quality polishing method for LBO crystal comes true, which avoids to use a lot of water at the
same time.

Key words: fixed abrasive polishing; non-water based slurry; material removal rate; surface roughness



