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Abstract; In order to study the features of surface hardening layer and the formation and variation
mechanism of metallographic structure under pre-stressed hardening grinding ( PSHG), the 45
steel was processed with the PSHG experiment. The surface hardening layer with little residual
stress was obtained from it. The surface hardness was measured and its metallographic structure
was observed. Combining experimental result with the simulation of grinding temperature field,
we studied how the pre-stress influenced the metallographic structure such as martensite. It is
shown that the high temperature in the grinding process largely weakens the yield limit of 45 steel.
A smaller pre-stress would result in plastic deformation. The parent-phase-hardening and strain-
inducing-phase-changing resulting from plastic deformation have comprehensive effect on the
martensitic phase transformation. This indicates that the pre-stress restrains the phase
transformation firstly and then promotes it.
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Table 1 Experiment conditions of PSHG
g o oon o Mo A
pm mes™' mes™' N-m WE=Y I
1 50 0.033 20
2 50 0.033 40
350 0.033 37 60 T e
4 200 0.022 20
5 200 0.022 40
6 200 0.022 60
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Table 2 Specimen hardness values measured(HV)

= 1 2 3 4 5 6

PIAIX  223.9 248.8 221.4 716.1 551.0 681.6
FPFIX 243.7 247.4 259.2 787.3 630.4 647.8
PIHIX 233.7 239.9 239.1 703.3 682.1 787.9
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Fig. 1 Metallographical micrograph of the specimens
(a)— 4 B1F; (b)—5 BPF; (0)—6 SfF
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Table 3 Residual stress measurements MPa

) W
(A
1 2 3 4 5 6
78 1589.3 505.2 467.7 —177 -382.6 —637
782 563.2 579.2 508.7 -22.6 -403.4 -512.3
{783 480 541.4 432 119.8 -104.6 -520.9
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Table 4 Simulation parameters

WHEAE d/mm 250
WHILHEE v/ (m-s™") 37.7
TAHAHEE v, /(m-s™") 0.022
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Fig. 2 Lengthways cloud map of thermal field
of the 21st step
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Fig. 3 Thermal variation along with the distance from
the surface at the 21st step
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