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Influence of Small Depth Cut on Grinding Surface Micro-
structure Damage and Mechanism
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Abstract; In view of grinding surface micro-structure damages under small depth cut, the
connection between ground residual stress and micro-crack was theoretically analyzed. Surface
residual stress and its cloud distribution were simulated under different ground conditions for 45
steel workpieces using finite element analysis, and then effects of grinding depth and cooling
conditions on the grinding surface residual stress were discussed. At last, grinding experiments
were conducted for 45 steel workpieces under different conditions to verify the simulation results
by measuring the specimen surface residual stress. At the same time, the grinding surface micro-
structures with different grinding parameters were studied using SEM. The test results show that
adopting appropriate grinding parameters and conditions can effectively reduce and avoid the
grinding surface micro-structure damages.
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Fig. 1 Three types of surface residual stress distribution
(a) —BRARERL ST 5 (b) —FRARBLIN ST ;
() —BRARLN I3 FFR A He B T TR I S

JE VI 24807 A 1) B 4 D DR 2 R 2 N N
AL ibu RN v el TR T VU E: B e R S DR A G TR
e FRASEARR , Hs 246 DB SR PR e, o LA S 1 SR —
JECRALIE 7 5 v 5 B L A I 2L T D
R FP B A 0 2 A DA AR AR L T A T I
IOE=9)/IIS B =3 IDERSN NS PNAVIR B U R [EAL Qi
e AR AR VI N ) 52 P I 2 B S,
RSNV ZR O S 2% R B T AR BR L A i
AT BRAR L RV I TR T PR 280 ™ A i =
gﬁm.

VB W ) B 2B A A AR A AR B # O 1)
ARSI ST, TRLIAT 80% ity 85 1] 534 8 1 PR o 1.
JEH T I ZAR I AT AL, AN &L 2a i 7R, O 3R 2
DL JET5 1) A — S A 5 X — e e Wy SR R
FAZEARETE AR, 2 H B S B A AR 2
20, QniEl 2b o ; B HI R 2 REUIN A 2¢ iR,
AR A7 73 A1 25, P U ALARNE 7 -5 308 7 1) &
IECE SRS A ST SN AN R E I TN
eI I, PR, AR R B ST AR B IR,
I B TR 25 A2 AL B e 22w, 2 U Hil s
AL, R — B ) B g

B2 EREHRITEE
Fig. 2 Schematics of common grinding cracks
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Table 1 Technical parameters of simulation
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Fig. 3 ANSYS analysis results of residual stress under thermal-mechanical coupling conditions
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Table 2 Experimental technical parameters
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Fig. 4 SEM photographs of workpiece with different
grinding surfaces
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Fig.5 SEM photographs of workpiece surface with
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