ELID BJE & EI| S5 il 57 55 22 Dk A 2 Fo i

KT & A AR AR ) RES B
(CREER A HIE SRS BT E T E S LI E, KE 300350)

3 H A TR ELID s AL B B P B SR e A RO R ks B R A T ARG B
FBEAER  F R ENES b B 7] 3 6 REAULME VA B ELID & ) B BALBL 6 e, 32 S5 T AF A ELID B A 69 & @ 4
A ETRMALAL . £ W F LI T ELID R BB ) b R Aot R mopkd e Hra g, SHRT T i s
FMBEREZ R X Z, ARTEEA TR iRt SRS AR L, AT BH AT 2 &
ALAE JE 09 AL SEATTRMAR AL 47 T 3G . 25 R A B A A SOF, S — 2 at, R E LR A A
Aeik 09 3 R i s /N, B AR 4 ik Ao bn IR 09 3 Ko 38 K ) B xF Ttk JE 69 TR 3% £ 348 3] T 8.75% , TN AL AL A7
T

KR ELID B H, W /8 B, Fom bk AL AL AL IR

T E 5 %5 . TH161.14 DOI: 10. 12044/j. issn. 1007-2330. 2018. 06. 005

Experimental Study and Prediction of Surface Roughnessin of
ELID Form Grinding

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

Abstract In order to explore the influence of grinding parameters and electrolysis parameters on surface
roughness in ELID grinding process, the surface roughness prediction model of ELID grinding was established based
on the undeformed chip thickness model by taking into account the randomness of the grit height at the grinding wheel
and the influence of the oxide layer in the ELID grinding. Single factor experiments were carried out to study the
influence of the parameters of ELID grinding on the surface roughness, and the relationship between the electrolytic
current and the thickness of the oxide layer was discussed. In the full factor experiment, the influence of the grinding
parameters on the surface roughness was studied by taking the workpiece speed, the grinding wheel speed and the
feed depth as the influencing factors, and the prediction model was verified. The results show that in the grinding
parameters , when the other conditions are fixed , the surface roughness decreases with the increase of the wheel speed,

and increases with the increase of the workpiece speed and the depth of the cutting. At the same time, the prediction

error of the roughness is 8.75% , the prediction model is valid and reliable.

Key words ELID grinding, Chip thickness, Model of surface roughness, Oxide layer
0 5% TR LD e, HORE TV 0 A R A RS I . AR

AR Sy — b E A SE AR LR ZELCK
R E I AR TR PERE
i AR PR AR A TR b , A5 R PR BEAT 3 R UTRG O¢
Fo AEGURRIETE AN T T 20 S S5 16 3 R
F R A R AT, KT A 8 il 7 7 3 R AT
FERDHE 25 5y Y6 2E A0 R XE S5 ) B, A3 4 oK F A

Wk H 491:2018-06-12

2 HL B BB (ELID) i H A 9 B84k 27 F 5 T vh
N RARHE T 1987 4R IZ R BEREDRIIE & IR 45 &
FALTRRE T o WD FETF A I ORIE G BE A S IR ik
] AAR g M e ol A %5 B 1 2o e R B LD 46
5 IR 2 J 45 5 BB IR RS (R . K ELID B
FHE A R FH T Jal A L TE B RO L, T LA £

AT H KA H AR 4 I H (15]CZDJC39500) 5 F K H Ak Rl 342 (51675377)
HE—EE T T, 1995 A4 B 5T A, EEMNE T ELID BEHII THLEEAIAFSE . E-mail : 15900336651@126.com

EAEVEE AT, 1962 4F A4, #(#% . E-mail : renchz@tju.edu.cn

FHIMEIT.Z  hitp://www.yhelgy.com  20184F %564



TIE P ¥ 38 2 1 ok 174 ] sl b A 45 v YA 3 O TR A
HEBE , DT 4 v Sl 1) it ST o

F MRS B IPMN S H R T ) — N E S
B, B R F R B IR AR RE o X 3R DR R
AT FUINASEAY AT Lo EEE N T AR LR R S T, LA
FE B AR THORLRE BE BT 75 I T2 8. H RE FH Bk
R P AR I R RS s . S X
SIS B AT AL B AE A3 AT S 0 5 R A Bl b ST
THINAE R PR MR 22D R A I TR R AR R S A
L) 4 ok ST WO AR TR 3% ik — R X D
OO S K AT BEAR AL RS AE, Gn s AR R T B R
[ fEAE . TIAN A FH 2 o0 A4 mH B e /A T 172
W) ¥ 3% 1T 5 1) 0 AR AIE 55 HUBE B Ra Z (R A G R
CHENG R HZANE NE i85y T TCA KA S bl B
il 29 TRDAEDRE J32 N ASE A3 ZHOU 3 2o Xof s 1) 2o e 11
18 B AT ST T — PR TR AR | S o
wr 70 e BE AR s 3 4 A i i s HECKER $24H T
KRABTEAT B R FERIAY 2R (B B s A DO A
IF55 51 B 1 S 50 25 S 64T T X LB AGARWAL 5§
N7 W R ) A R TR AR AR | 2 A 2
&1 ERLAERD B L A REAIL A0 A O, I A R B R
1t BTl B A o3 A, SRS RLAE A B UD H RYv
R % R BT 54 4 26 B . SHAO 4§ 7
AGARWAL BRI B Ak I, 2% 58 T i M 2 Bk A o
FEBRPIAN 7 T 50, T 152 22 K /N

AR 3 P 1) R 10, ELID B 1) 2 — R AR R ) b
6T — AN Ty 2, SR TADRRS BE AR X 2 T
AR T REL RS T 0 A R A X S 3 R ) R
(), 0 A AT BT % ELID B2 H) (1% 2 18R A B2 T0 ) g A,
PRI A SCHE T R AR B V) 8 JE FE A A, [A] B 2% J& ELID
JE ) FEL 3 006) 2 TRDRELRE B2 152 i), 7 & X ELID %
1) P 4 TR AR T A | 1 Xo A AR R4 1 S 50 B0
1 MAREEHEREN

1% 0 5 H N T4 2% TR B SZ2 AR 2 R 1 52
M, AN RS RE M T AR AR DL RO T A5 . X T
ELID B 5l e idd , H R 2 Fith o 26 i RS A — a8 5%
e o Fe N7 2 TETRELAE B2 0 DU ASE TR0 B, 5 O X L 5 )
HZRUSEA IR R k. DM RIESEA
FERLRUST B L 285 DA R B e 43 A A7 0 55 5 B I 2 4k
— A DR T T A B DA S VIR A s R S 4 —
AT FL VR | A L A R AR
1.1 REEVIBEEREE

SEBRIN Tt R e g LB RLREAIL AR, KN
FEARAS A AR, AR A (I IRt 58 2 AR T,
AT e 3 — > 58 A R AR R T RURE BE (80 . AR
SCHE AR v 2 Al — S T AL A B -
FHAE T2 hip://www.yhelgy.com  20184F 45 614

(1) PSR R R 1 LA V2 B0l J] i H
PERL AR AT — 5 (R SIUEE , fBise P R I S I I 5

(2) B RLAE T AR 2107 A W TR AR AR R, A2
JOPILIE , I L4 TR R AR T8 VR BRE

(3) AN FERDHE VB R A8 B ML AR R F1) 52 5

(4) A ERHBVEMNR AP AL LA

FE 1B B P I 2R G v B A0 el ) [59 9IK
o oy Attt T RLACR AN 70 o B R TR, A
ROERL I T A7 A B RS U118 J5 58 1 A2 J 1)
A BRI, FR AR

(1)

0,6<0
KRR ERYEEE o2 X THMETR, B
FH S 25 AT RRPE DL S b R R D

Tl kot

&S I:I B

Bl 1 R 5 ELID Y H R &
Fig.1 A sketch map of ELID forming grinding in

bearing ring groove
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Fig.2 3D schematic diagram of undeformed chips
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Fig.3 Experimental system for ELID forming grinding of ball

bearing ring groove
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Fig.4 Thickness of oxide film under different current
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Fig.5 Surface roughness under different set current
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Tab.1 Factors and levels of measuring the surface

roughness test
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Tab.2 Experimental results and prediction results
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4 6000 80 1.2 0.82 0.339 0.330 0.333
5 6000 80 2.4 1.88 0.304 0.425 0.412
6 6000 80 3.6 1.94 0.400 0.447 0.485
7 6000 120 1.2 0.91 0.417 0.434 0.396
8 6000 120 2.4 1.56 0.456 0.476 0.518
9 6000 120 3.6 3.47 0.355 0.498 0.558
10 10000 40 1.2 0.49 0.162 0.227 0.197
11 10000 40 2.4 0.86 0.196 0.246 0.243
12 10000 40 3.6 1.42 0.171 0.235 0.271
13 10000 80 1.2 0.92 0.179 0.278 0.250
14 10000 80 2.4 1.34 0.260 0.313 0.333
15 10000 80 3.6 1.83 0.284 0.347 0.377
16 10000 120 1.2 1.26 0.202 0.323 0.265
17 10000 120 2.4 1.44 0.346 0.364 0.405
18 10000 120 3.6 2.41 0.318 0.405 0.452
19 14000 40 1.2 0.52 0.061 0.220 0.166
20 14000 40 2.4 0.90 0.098 0.221 0.205
21 14000 40 3.6 1.06 0.160 0.232 0.232
22 14000 80 1.2 0.63 0.189 0.243 0.229
23 14000 80 2.4 1.11 0.222 0.265 0.286
24 14000 80 3.6 2.08 0.165 0.279 0.316
25 14000 120 1.2 0.78 0.139 0.245 0.270
26 14000 120 24 1.47 0.254 0.325 0.341
27 14000 120 3.6 1.93 0.288 0.360 0.389
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Fig.6  Comparison of the predicted values of surface

roughness with the actual values
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Fig.7 Influence of grinding parameters on surface roughness
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