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Experimental study on influence of cutting process on formability and fracture
mode for high strength steel

Li Ya'?, Niu Chao', Lian Changwei'”
(1. Central Research Institute, Baoshan Iron & Steel Co. , Ltd. , Shanghai 201900, China;
2. State Key Laboratory of Automotive Steel Development and Application Technology ( Baosteel) , Shanghai 201900, China)

Abstract: For DP980 steel and QP980 steel materials, the specimens were machined by milling, water jet cutting, wire electrical dis-
charge machining and blanking, and the influences of different cutting processes on fracture elongation and fracture strain were compared
by the shear edge tensile experiments based on DIC method. Then, the tensile fracture process of specimens under different cutting
processes was tracked, and the necking deformation and fracture morphology of different steels were analyzed. Furthermore, the reason
why the traditional forming limit diagram, which was established based on necking principle, could not accurately predict the edge crack-
ing of high strength steel was explained. And so the influence of the cutting process on the edge must be considered in the fracture failure
model. The experiment results show that necking fracture and shear edge fracture are two typical fracture modes in the shear edge tensile
experiment, and QP980 steel is more sensitive to the cutting process and has better local formability than DP980 steel. For QP980 steel,
the properties of material obtained by cold working methods (water jet cutting and milling) which removes material from the edges is better
than that of hot working methods (wire electrical discharge machining) , and it is superior to blanking edge. Thus, for two kinds of steel ,
grinding the blanked edges can effectively improve the material properties.
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Table 1 Mechanical properties of two kinds of high

strength steel materials
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Table 2 Fracture elongation and fracture strain for two
kinds of high strength steel materials under different
cutting processes
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Fig. 1 Influences of cutting process on fracture elongation (a) and fracture strain (b) for DP980 steel
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Fig.2 Influences of cutting process on fracture elongation (a) and fracture strain (b) for QP980 steel
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Fig. 3 Fracture strains and fracture morphologies of QP980 steel under different cutting processes

(b) Milling

(¢) High speed wire electrical discharge machining

(e) Blanking
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Fig. 5 Thickness thinning rate before failure, fracture morphologies and fracture close-up of DP980 steel samples under different fracture modes

(a) Necking fracture, thickness thinning rate

(d) Shear edge fracture, thickness thinning rate
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