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Abstract: The surface grinding hardening of non-quenched and tempered 45" steel specimens
under different pre-stressed loading conditions was carried out by using the pre-stressed hardening
grinding process (PSHG). The metallographic structures of the specimens surface under different
grinding depths and feed rates were observed, and the thickness of the hardening layer of the
specimens and the change of its metallographic structure were measured and analyzed under
different pre-stressed conditions. The influence of pre-stress on the thickness of the hardening
layer was obtained by measuring the hardness of the specimens section. It was shown that the pre-
stressed hardening grinding can make the workpiece surface become a hardening layer, and the
larger grinding depth and the lower feed rate will be beneficial to the phase transformation
hardening and plastic deformation of the surface layer.

Key words: pre-stressed hardening grinding; dislocation; acicular martensite; work hardening;
grinding depth; feed rate
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Fig. 1 Workpiece & experiment system
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Table 1 Equipment and workpiece of test
R e An B i e
JEE IR M7120A
FINIE , B4 250 mm
N )
el KiriE P46
JE I =K JIGURES | 1B B 96 E 15 mm
. R8T 457
B 5 mm x 10 mm x 10 mm
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BONAR & TEARRIEAE , BIAS [N ) g &4
S8 AR P IR, IR Rk 2 .
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Table 2 PSHG experiment scheme & conditions
JEH s
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o

pm m/s m/s N-m RENIIRES
1 100 0.02 37 40 TE g
2 100 0.03 37 40 T OE
3200  0.02 37 20 TEE N
4 200 0.02 37 40 TE g
5 200 0.02 37 60  TEE s
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Fig. 3 Metallographic microstructure of the
specimens after PSHG
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Fig. 4 Metallographic microstructure of the specimens
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Fig. 5 Metallographic microstructure of the
specimens
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section
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