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Abstract: An oxide film with assistive polishing properties is of great importance for improving the quality
of grinding in an ELID grinding wheel. The interface reaction of oxide film on the surface of an ELID
grinding wheel and the formation mechanism of the composite abrasive particles were analyzed. The com-
position regions of the composite abrasive particles were examined using X-ray diffraction micro-zone anal-
ysis (1-XRD) and electron energy spectroscopy (XPS). The shapes, particle sizes, and microstructures

were studied using scanning electron microscopy and transmission electron microscopy. The oxide film is
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centered on the composite abrasive particles, with a-Fe,0;, y-Fe,0;, FeO(OH), Fe(OH),, and other ox-

ides extending from the center to the edges. The oxide film that formed on the surface of the composite

abrasive grains has a layered onion-like structure and, upon grinding and dehydration, a tortoise-black-like

crack. The composite abrasive grains have an elongated-circular shape, with particle sizes ranging from

11.5 to 50 pm. Several composite abrasive grains continuously formed a mesh structure in the oxide film.

The mesh structure favors auxiliary polishing of the oxide film, and the effective removal width of the com-

posite abrasive grains is the size of an abrasive grain plus the width of the a-iron oxide layer.

Key words: electrolytic in-process dressing grinding; oxide film; interfacial reactions; composite abrasive

grain; a-Fe,O,
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Tab.1 Parameter of ELID grinding
Grinding speed Grinding depth Feed rate Voltage Current Pulse width Inter-pulse
/(mes ) /mm /(memin ") /V /A /s /ps
15.7 0.001~0.01 0.100~1 60~120 20~50 20 20
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Fig. 9 SEM photo of composite grain after lost water

3.5 EEERPRNFHEBRFIER

R FE A R T 90 KR A B
% B AL B SE AT TEM M5, 428 25 52 n /&1 10 fr
Ao HE10(a) m] W, 5 7R S8 Ak A 20 B v 45 Fh
ALY BRI, R AE 5~50 nm, 1% 45 5 i XRD
MG ISR g5 R w4 o B 10(b) 7l UL, 34
Iy RLFIEAS BRI LA R4S AR gL &

1 K )R A IR A e R . T AR
P F 25 b Bk A S A 0 ) R A A R U
7 EL B AT B 1) 45 5 9 B, DR O 4T Rl B i '
S, A 2 Bk BB L ARl il D' 2o R A R A

XA ELID J B £ R G 45 75 1) 4 19 9 't it 4 /9
R Z—



2982 b= S K Y i

31 %

160 nm
—_—

(a) L& R B4 K b F TEMIE]

(a) TEM photo of nano grain on composite grain
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(b) Nano film on composite grain

F10  Z45 R EAK R TEM A
Fig. 10 TEM photo of nano grain on composite grain
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Fig. 11 Model of composite grain
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Fig.12 Model of oxide film with mesh structure
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Fig.13 AFM photo of ELID grinding surface of glass
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