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Abstract: Self-condition property is one of the most important parameters to evaluate the processing
performance of hydrophilic fixed abrasive pad. In this paper, the ethanol solution with different con-
centrations was selected as the abrasive media, and the swelling rate and slurry wear rate were devel-
oped to characterize the property of the matrix for hydrophilic fixed abrasive pad. The processing
properties were described with the quartz glass lapping experiment with those slurries. Material Re-
moval Rate Variation(MRRV) was proposed to measure the stability degree of the processing. The

results show that, with the increase of the ethanol concentration in the abrasive media, the swelling
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rate and the slurry wear rate increase, which reach 1.05% and 5.5 mg/h. respectively. Not only the

material removal rate and the surface quality of the abrasive pad are improved, but the MRRV of dif-

ferent stages decrease greatly, which show the better self-conditioning ability. When the ethanol con-

centration is 25% . the average material removal rate reaches 11. 82 pm/min, and the surface rough-

ness Ra is 75 nm, which has good processing performance. It shows that the study presented in the

paper can effectively improve the processability of the hydrophilic fixed abrasive pad.

Key words: lapping; ethanol solution; Material Removal Rate Variation(MRRV); hydrophilic fixed

abrasive pad; self-conditioning
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Tab.1 Lapping parameters
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Fig. 1 Schematic diagram of slurry wear experiment
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Tab. 2 Swelling ratio of matrix in different slurries
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Tab. 3 Slurry wear rate of matrix with different slurries

LB/ Y I R/ (mg + b D)
0 4.28
5 4.40
15 4.65
25 5.50
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Fig. 2 Relationship between slurry wear ratio and

swelling rate
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Fig. 3 MRR with different slurries
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Tab.4 Average MRR and surface roughness after processing

E£B 5% 15% 25%

PR /min Tk 2B W L

0~30 6.86 6.56 11.91 11.10
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60~90 5.62 8.05 10.23 11.74
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Tab.5 MRRV in different slurries
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