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Abstract; Blending the principle of pre-stressed grinding and grinding hardening, an pre-stressed
hardening grinding approach was presented. The microstructure, distribution characteristics,
thickness and hardness of the grinding hardening layer were studied. The results showed that under
the same condition, the microstructure and distribution characteristics of grinding hardening layer
in pre-stressed hardening grinding was the same as in grinding hardening and the microstructure
was the subcritical quenching. Pre-stressed hardening grinding process showed more restraint effect
on grinding heat. The hardening layer thickness and hardness of pre-stressed hardening grinding
specimens were slightly below the grinding hardening specimens, but the surface hardness was
able to reach the general complete quenching state. The research provides the experiments and
principle basis for pre-stressed hardening grinding process development and work-piece surface
quality control.
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Table 1 Measuring result of the residual stress

T TR I JE IR BRAR I ST

& M/(N-m) a,/mm o/MPa
GH 0 0.35 56. 8
PSHG 15 0.35 -70.0
GH 0 0. 40 256. 8
PSHG 15 0.40 161.6
GH 0 0.45 283.1
PSHG 15 0.45 161.5
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Fig. 1 Testing system

(a)—GH I1.Z; (b)—PSHG 1.Z.
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Table 2 Testing condition and grinding parameters
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R TN
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T A4/ (memin ) 10

WHEEE/ (r-min ") 1 440

1% J146/(N-m) 15,17,23
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Table 3 Machining conditions of metallographic

specimen
WA WU M/(Nem)  EHIGY a,/mm
2EN 0 0
1 0 0. 40
2 0 0.45
3 23 0. 40
4 17 0.45
5 23 0.45
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Fig. 2 Metallographic microstructure of the specimens
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hardening layer thickness
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