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Surface Integrity of Difficult-to-Machine Metal Materials for
Cryogenic Machining: A Review

WANG Yongqing, ZUO Yueshuai, HAN Lingsheng, JIANG Shaowei, LI Jianming,
LIU Kuo, LIU Haibo
(Dalian University of Technology, Dalian 116024, China)

[ABSTRACT]

nitrogen for cooling in material cutting process. It is widely used in the processing of difficult-to-machine metal materials

Cryogenic machining is a cleaner processing technology which uses cryogenic coolants such as liquid

in acrospace and other fields to solve problems such as insufficient cooling efficiency and poor machining quality during
conventional cooling processing for these materials. In order to clarify the effect law of cryogenic machining on the surface
integrity of difficult-to-machine metal materials, this paper particularly reviews the research progress in the analysis of
surface roughness, micromorphology, microstructure, microhardness and residual stress of such materials under different
cooling conditions. The results show that cryogenic coolant can take away a large amount of cutting heat and reduce tool
wear, thus reducing the machined surface roughness, inhibiting surface defects, promoting grain refinement, improving
microhardness and increasing residual compressive stress. Finally, researches on the surface integrity of cryogenic
machining are summarized, and works which have not been carried out in relevant aspects are prospected.

Keywords: Cryogenic machining; Difficult-to-machine metal materials; Surface integrity; Residual stress; Microhardness;

Grain refinement
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