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Self Strengthening Mechanism of High and Middle Manganese Steel Hardfacing layer

ZHAO Jun-jun, ZHANG Ping

(Department of Remanufacture Engineering, Institute of Armored Force Engineering, Beijing 100072)

Abstract Directing against the problem of poor weldability of high manganese steel, the effect of Mn element in the Fe-Mn
alloy was analyzed through contact fatigue test. The self strengthening mechanism of high and middle manganese steel
hardfacing layer was also presented. Work hardening is the main self strengthening mechanism of high manganese steel, and
strain induced martensite transformation is the main self strengthening mechanism of middle manganese steel. The special
strengthening mechanism determined the significant improvement of service life of hardfacing layer. By the analysis of
transformation thermodynamics, the method of how to obtain the appropriate composition of middle manganese steel was
designed. The self strengthening mechanism of high and middle manganese steels was verified with dynamic load abrasive
wear test.
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Fig.1 The effect of Mn content on hardness distribution
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Fig2 The effect of Mn content on contact fatigue
properties
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Table 1 The content of martensite (%) after abrasive wear

for 6 kinds of impact load (J/cm?)

0.5 1.0 1.5 2.0 2.5 3.0

ZGMn6 60.76 6696  65.41 72.45 7572 78.01
ZGMn7 39.14  47.82 48.11 53.78 5821 62.70
ZGMn8 30.00 3726 4628  51.08 5433  58.16
ZGMn9 40.65  46.69  46.83 51.35  53.16 5532
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Fig.5 The combined properties of high and middle

manganese steels in dynamic load abrasive wear
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