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Experimental on Characteristics and Effect of Oxide Layer in ELID
Groove Profile Grinding

ZUO Mingze REN Chengzu WANG Zhiqgiang
(Key Laboratory of Mechanism Theory and Equipment Design of Ministry of Education, Tianjin University, Tianjin  300350)

Abstract The characteristics and mechanism of the oxide layer in ELID groove profile grinding process were in-
vestigated. The non—uniform contact during ELID groove grinding and the effect of oxide layer on the grinding force
and the surface roughness were studied. As the current increases from 1 A to 4 A, the thickness of oxide layer decrea-
ses from 35.33 pum to 11.07 pm. Meanwhile, the normal grinding force increases from 7.06 N to 36.12 N, and the tan-
gential grinding force increases from 1.62 N to 4.47 N. R, increases from 0.256 pm to 0.355 um, and R, increases
from 8 nm to 13 nm. The result indicates that as the thickness of oxide layer decreases, the grinding force and surface
roughness increase, while as the thickness of oxide layer increases, the grinding force and surface roughness decrease.
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Fig.1 ELID groove profile grinding
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Fig.2 State of oxide layer in the groove grinding
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Fig.3 ELID grinding system
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Fig.4 SEM image of the grinding wheel’ s cross section
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Fig.5 Predicted thickness and measured thickness of oxide layer
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Fig.6 Four layers of the oxide film
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Fig.7 SEM image of the grinding wheel” s morphology
3.2 FRXEHI N EIFNm
DA ST B I R v B S I ) 1 8 (a) Ay
FLRFHL IR 3 A B INAS Ak 1] BE ), mT LLE i 25
2 um 5 3E R EEH] BRI A OS5 M TR,
P T R 38 s 1) 22 Sk [l S 1 i RS AT AN [, 4D 8
(b) AHLFERIE A 3 A BHIAS AU 1] BEH 07, AT LA
NI ) SRR, AR K,

0 5000 10000 15000 20000

b A
(a) EMEEHIT

"

0 50l00 1 00lOO 1 50|00 20000
TR
(b) Yl EEH g
B8 LT 3A AT A EE ]

Fig.8 Grinding force in 3A
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Fig.10  Moving direction of the profile stylus
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Fig.12  Effect of current on the surface roughness
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