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Effect of Austempering on Mechanical Properties of 700 MPa Cold
Rolled TRIP Steel 0. 15C-1. 5SMn-1. 4Si-0. 03Nb-0. 03Ti-0. 005N

Yao Chunfa and Li Guangying
(Central Iron and Steel Research Institute, Beijing 100081)

Abstract Test steel is melted by a 50 kg vacuum induction furnace, forged to 60 mm slab, homogenized at 1 250 °C
then hot-rolled to 4 mm plate and cold rolled to 1mm sheet. The effect of austempering temperature (350 ~450 °C) and
holding time (1 ~10 min) on structure and mechanical properties of 820 C 3 min quenched test TRIP steel cold-rolled
sheet has been studied. Results show that the effect of process of austempering on mechanical properties of test steel is obvi-
ous; the optimum austempering process is 820 °C 3 min +400 °C 5 min, water cooling, the tensile strength and total elon-
gation are respectively 766 MPa and 37% , i. e. the strength-plasticity product is 28.34 GPa « % ; a lot of Nb (CN) parti-
cles precipitation with 10 nanometer size is main factor to increase the strength of test steel.
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Fig. 1 Morphology of structure of test steel austempered at 375 °C for 5 min (a), 450 °C for 5 min (b), 400 °C for 1 min (¢) and
400 °C for 10 min (d) ,SEM
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Fig.2 Effect of auslempering temperature with hold time S5min (a) and holding time at

400 C (b) on mechanical properties of tesl steel cold-rolled sheet
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Fig.3 XRD qualitative analysis of precipitated phases in test steel (a) and distribution of
particle size of MC phase (b)
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Table 1  Strengthening increment of precipitates in test
steel, 820 °C 3 min +450 °C 5 min, water cooling
PERSY,  BRMS  EBRSMY O REME/ 3/
nm % % MPa MPa
1~5 3.4 0.002 35 28.79
5~10 3.0 0.002 07 15.82
10 ~18 1.6 0.008 02 20.26 91.60
18 ~36 16.2 0.011 19 14.73 ’
36 ~60 8.4 0.005 81 6.79
60 ~90 10.8 0.007 46 5.22
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