20124 8 J] N A1 =S %43 % 5% 8 M

DOI:10.6041/j. issn. 1000-1298.2012. 08. 042

T A K R TR B N5

% & BRI Kk & OEXE aIxa
(LR K2 B TR . 99 2500615 2. LK 7 M BBl R , 9 250103)

USR] - I 5 0 VA T S T S 6 00 2 o s 1 ol 2 52 0 O L B U5 09 A R 1w 2 BT, A BT Tl R R
AR, I 00 8 W g AR A R AT B0 S B TR G A R OT A A T DR IR, T X AR TR 1R 8w E E ) i AR Ak
BEAT T 00 W1 . SRR TR SBOB I HS K, BT B )48y 3= 25 IR, 7 B T 02 e 75 20 A8 T8 A
ARIFE I o J5 W) W A2 A0 LR 1 T A T AP 1 B ) A O 2 B, DT 2 ) R T 3, A B R R 2 A A R
R A5 5 1l g S T 3 32 R A A8 T 22 ] A L R OC R 3 ot 3 AP 3 AR T o ) ) A A il £k, O 5 S 0 i 4k
17 TR

KEWR: BHI EHIE EHIIRE AEIE ART

HES S THI6; TG580.173 XHkPRIRAD: A X EHS: 1000-1298(2012)08-0231-04

Grinding Force of Surface Grinding Hardening Thin Workpiece
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Abstract

The grinding force curve always varied as convex in the surface grinding hardening thin workpiece.
The workpiece became concavity on the ground profile. Through coupled thermal-mechanical FEM
analysis, the variation of grinding magnitude caused by the grinding deformation was the main reason for
grinding force variation. The mode of workpiece clamping exerted tremendous influence on the
deformation. The grinding force variation affected the heat flux into the workpiece and the grinding
temperature. As a result, the grinding depth is non-uniform. Through the relationship among the grinding
force, grinding temperature and the grinding thermal deformation,the grinding force can be divided into
intervals and be iterated. The predictable grinding force curve has good agreement with the experiment
result and is useful to analyze the grinding hardening depth distribution.
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Fig. 1  Curves of grinding tangential force
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Fig.2 Grinding tangential force
(a) DHAEE v, =35 m/s JEHIRE a, =0.05 mm

(b) WPHSER M v, =35 m/s, T A HEE v, =10 mm/s
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Fig.4 Diagram of grinding isothermal phase
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Fig.5 Height deformation
(a) FE1 (b) FFF2
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Fig.6  Top temperature of surface
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TA



234 ol Bl % R

2012 4

= TAFAS DA i - S TR R e SV R R

L
A7 A/ mm
|
—~ooooo
— 0~ W L) —

40
TAFKE/mm
B8 AR A

Fig.8 Workpiece surface profile
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Fig.9 Forecasting flowchart of grinding force
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Fig. 10 Grinding curve

(a) v, =35m/s,v, =30 mm/s,a, =0. 15 mm
(b) v, =35 m/s,v, =10 mm/s,a, =0.05 mm
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