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Experimental Study on Uniformity
of Preheated Grind-hardening

HUANG Xiangming', WU Wei, REN Yinghui, LI Tong
(College of Mechanical and Vehicle Engineering, Hunan University, Changsha 410082, China)

Abstract; In this paper, referring to the uneven distribution of the grinding harden layer along the
grinding direction and the deformation of the workpiece surface after grinding, a kind of grinding method
was put forward based on the temperature compensation to improve the uniformity of the grinding harden
layer. The workpiece was electrically heated by a copper electrode with a 304 stainless steel gasket mount-
ed at the cut-in zone of the workpiece, and a closed loop was formed after electrifying. Because the 304
stainless steel is of the high resistivity and low thermal conductivity, the high temperature on the cut-in
zone appeared. Thus, the increased harden layer was formed on the cut-in zone, and the uniformity for the
grinding harden layer distribution can be also improved. The distribution of grind-hardening layer and the
workpiece deformation were studied under the different preheating temperature and different thickness of
the 304 stainless steel. The results show that the grinding force and the grinding harden layer depth can be
increased under the preheating condition. With the increasing thickness of the stainless steel gasket at the

cut-in zone of the workpiece, the deformation of the ground workpiece is reduced. At the same time, the
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uniformity for the harden layer depth distribution is also improved.

Key words: grind-hardening; temperature compensation; uniformity; workpiece deformation
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Fig. 1 Schematic diagram of preheating
grinding experiment device
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Fig. 2 Experimental setup of preheating grinding
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Tab.1 Chemical composition of 40Cr %
C Mn Mo Si Cr
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Tab.2 Grinding process parameters
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Tab.3 Preheating temperature of the different grinding zone
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Fig. 3 Tangential grinding force contrast diagram
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Fig. 4 Map of depth distribution of grinding harden layer

Pl 4 2 D 20 26 T S ) i P R 0 A 17
S P S BIRE I AR B 7 1) B OO 4 AR Ok
FE 15 mum) BEIR T FH 4 26 0 il IR 11 R A VS ok HG 3
TET T A 2 £ R 1) 56 A )2 O JBE 2 A1 15 B0 S 1l AT
TR A AR IR A E R DA S B 5 AL )2
FEX T i e T A LA B 3 A B A R R RiE
B2 e ) 5 A J= TR R S 1

Pl 5 Sy I 21 S5 56 T AR U i A U1 S S 119 < AR 41
S Ho b TR A D 2 25 R R 3 O B D A
JZ T TR R B 2 285 4 Sy LR

()B4 T

(DD H T
B5 wWiEIhI A (E) ferds (B 24mE

Fig. 5 Metallographic structure of the
cut-in(left) and cut-out(right) zone
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Fig. 6  Depth distribution of the harden layer
along workpiece grinding direction
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Fig. 7 Workpiece deformation at the
workpiece length direction
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