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Effects of Drawing on Sensitivity of Hydrogen Induced Delayed Facture of Q& P980

YE You', CHEN Jia-jie', PU Zhen-gian? LIN Jian-ping®

(1. Pan Asia Technical Automotive Center, Shanghai 202106, Ching;
2. Tongji University, Shanghai 200092, China)

ABSTRACT: The research aims to study the hydrogen induced delayed fracture performance of Q& P980 based on draw-
ing process from the standpoint of OEMs. Q& P980 high strength steel with a thickness of 1.6mm was selected. By two
specimens with the drawing coefficient of 0.56 and 0.63, the experiment method of electrochemical hydrogenation and the
simulation of ABAQUS were combined to calculate the stress and train at the stress concentrated area. For Q& P980 with a
thickness of 1.6 mm, in the stress concentration area, the facture appeared when stress was among 900~1000 MPa while
the strain level was not less than 0.32. However, if the strain level was lower than 0.23, the hydrogen induced delayed
fracture sensitivity was low. Stress and strain affect the hydrogen induced delayed fracture sensitivity of high strength
steel simultaneously: for component of Q& P980 (1.6 mm thickness), when the strain of drawing edge is lower than 0.23,
the hydrogen delayed fracture sensitivity is low; while stress is higher than 900 MPa and strain is higher than 0.3, the hy-
drogen delayed fracture sensitivity is high. This conclusion provides guidance for judging hydrogen induced delayed
fracture of drawn partsin engineering application.
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Tab.1 Chemical components of Q& P980 (mass fraction) %
C Mn S Ni Mo Al N S P Fe
0.20 1.80 151 0.01 0.01 0.036 0.005 0.005 0.012 A

2 15¢/

24 h
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Fig.1 SEM image of Q& P980
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Fig.2 Experiment of delayed facture of Q& P980
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Fig.4 Moment when facture happened
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Fig.3 Delayed facture with different drawing coefficients 1ok ¥
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Fig.5 Time of facture occurred for different drawing
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Fig.6 Drawing part of Q& P980 after spring-back (0.56 drawing coefficient)
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Tab.2 Simulation and tested data comparison of Q& P980
drawing part (0.56 drawing coefficient)

A= S EAEmm SERSEE/mm R 25%
R 28.53 20.87 45
ME R 53.48 54.92 26

3 Q&P980 0.63

Tab.3 Simulation and tested data comparison of Q& P980
drawing part (0.63 drawing coefficient)

o S EAEmm SESEE/mm R 25%
R 18.97 20.58 7.8
ME R 53.65 54.88 2.2
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Fig.7 Drawing part of Q& P980 after spring-back (0.63 drawing coefficient)
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Tab.4 Principle strain and stress of stress concentrated
area at drawing part rim

EUROEY 3 i FN; 1 /MPa FRAF
1 934 0.328
0.56 2 957 0.321
3 941 0.314
1 975 0.234
0.63 2 972 0.238
3 1018 0.228
0.32 0.63
970 MPa
1020 MPa 0.23
0.63 0.56
3%~4% 40%
0.56
Q&P980
4
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0.56 14 min
0.63 2
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