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Abstract

A novel electrical discharge truing/dressing ( EDD) technology which could dress non-electrical
super-abrasive grinding wheels such as resin-bonded diamond wheel and vitrified CBN wheel by means of
covering electrical material on the surface of wheel was proposed. The principle of removing non-electrical
bond during MEDD process was illustrated. The resin-bonded diamond wheel topographies prior and after
electrical discharge dressing were observed by VH —800 3-D digital microscope. The results of electrical
discharge dressing under different discharge current (i, ) and discharge duration (¢, ) were compared.
Experimental results indicate that the proposed EDD method is applicable to non-electrical bond wheels.
In addition, discharge current has direct influence on the wheel surface topography and the performance
of diamond grains. As well as, pulse duration has less influence on the wheel surface topography. The
experimental results also reveal that the appropriative discharge current (7, ) in dressing resin-bonded
diamond wheel process is less than 3 A.
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Fig. 1 Mechanism of MEDD on resin-bonded

diamond grinding wheel
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Fig.2  Photograph of the experimental equipment
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Fig.3 Resin-bonded diamond wheel surface topographies before dressing
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Fig.4 Resin-bonded diamond wheel surface topographies after dressing(¢, =10 ws, 7 =30 min)
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Fig.5 Resin-bonded diamond wheel surface topographies

after dressing(i, =1 A,7 =10 min)

(a) t,=10ps (b) 1, =20 ps

L, K 25 A BT AR FRAE
4

=R

(1) F R i 45 5 790 b 8 3% i ok B — J2= il 1)
TR B I PR AT 2 100 H B B A BOR T S Al A
(19, 6 B FRL A e BRS 30 114 4F JI &45 5 7) BE I A A A8 AR
A AR B AR Y i (< WA R B B B — SE 9 4
J& =3 18]

(2) UE{E LA 0, S B2 MR AN K ik oL RE A
b e 2 Th A 8 X It J3E 37 1) i IR B B I (B HE
T A3 R 16 o DXL 2 3 14 e v R JEE L T 4
T 18 B I 4t A 7 4 W R v U RO 4,
AT 3 A,

(3) BB BERD 42 LA — & 3k 32 Bl ik o 58 )5
X6 2 DX 3 ) i iy (L TR AN W] I, {ELSE ) B A5
ST [ 20 8 A e ) e B

w
-l
o>

2 £ x #

U Reslie, 5 600, S A RN B b R B D AR AR R BOR [T ] 2 G % i £ R ,2000,36 (1) : 17 ~ 20.
Teng Yan, Gai Yuxian, Dong Shen. Super-abrasive grinding wheel dressing for ultra-precision grinding [ J]. Aviation

Precision Manufacturing Technology, 2000,36(1) :17 ~20 . (in Chinese)

2 Ortega N, Sanchez J A, Aranceta J, et al . Optimisation of grit protrusion in the electro-discharge dressing process of large grit

size CBN grinding wheels [ J]. Journal of Materials Processing Technology, 2004, 149(1 ~3) ;524 ~529.

30 2. RN PR B S NG R R HR RALE BT D].

I ¥« I ¥ 32 3 K2 ,2008.

Cai Lanrong. Research on technology and it’ s mechanism of mist-jetting electrical discharge dressing diamond wheels [ D].

Shanghai: Shanghai Jiao Tong University, 2008. (in Chinese)

4 Kunieda M, Yoshida M, Taniquchi N. Electrical discharge machining in gas[ J]. CIRP Annals-Manufacturing Technology,

1997, 46(1) :143 ~ 146.

5 Suzuki K,Uematsu T,Nakagawa T. On-machine truing/dressing of metal bond grinding wheels by electro-discharge machining

[J]. CIRP Annals-Manufacturing Technology,1987,36(1) :115 ~118.

(L#EE213])

5 Xz S O T SRR A 3R TR R R R R T SR BE PR [T ] A oK R ,1996,19(3) 164 ~70.
Liu Yunzhong. Calculation for stress intensity factor of thick plate with cracks using boundary element method [ J]. Journal of
Solid Rocket Technology, 1996,19(3) :64 ~70. (in Chinese)

6 Gross D. Bruchmechanik[ M ]. Berlin;Springer Verlag, 1996.

T uRAl L M. BB JRERE R T R S N B R RS [T ] AR ) 4% ,2000,4 (4) 243 ~ 47,
Zhang Wei, Sun Bo. Calculation of stress intensity factor about an autofrettage thick-walled cylinder with an internal surface

crack [ J]. Journal of Ship Mechanics, 2000,4 (4) :43 ~47. (in Chinese)



