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Localized melting on fracture surface of shear-dominated specimen of
GCr15 martensite steel

JIANG Han, YU Feng', LI Shuxin, SU Yunshuai
( Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China )

Abstract: In this study, quasi-static compression and high-rate impact tests are conducted on shear-compression
specimens with 45° notch to investigate the temperature rise mechanism at fracture. The results showed that
considerable localized melting is observed on fracture surfaces of two loading cases, indicating the temperature
rise over 1500 . The plasticity of GCr15 martensite steel is very low. However, large plastic strain occurs at
the shear plane in the shear-dominated specimens. At fracture, the energy released by crack propagation
combined with large sliding friction leads to localized temperature rise up to the melting point. The results show
that the melt produced under the two loading modes is composed of residual austenite and twin martensite.
Below the melt, the matrix is severely heat-affected and subjected to dynamic recrystallization. It is composed of
equiaxed austenite and martensite. It suggests that the shear fracture of this material is independent of loading
rates. The fracture mode and mechanism under dynamic loading such as high strain impact makes no difference
to the quasi-static loading. Localized melting at the moment of fracture is a common feature in this material.
This study is of great significance in understanding the shear-dominated fracture mechanism of GCr15martensite
steel.

Key words: GCr15 martensite steel; shear-compression specimen; localized melting; shear plastic strain



