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Effect of Temper Rolling and Natural Aging on Properties of
Ultra-Low Carbon Bake-Hardening Steel
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Abstract The effect of temper rolling (0 ~3.3% ) and natural aging on mechanical properties and bake-hardening
performance of 0. 7 mm ultra-low carbon bake-hardening steels plate (% . 0.003 0C, 0. 008 Nb-0. 003Ti, 0.003 ON and
0.003 0C, 0.012Nb-0.012Ti, 0.004 2N) annealed at 830 “C has been studied. Results show that at begining with in-
creasing temper elongation, due to decrease of Cottrell atmosphere and increase of dislocation density, the yield strength of
steels decreases, as the temper elongation of 0. 008 Nb-0. 003Ti steel and 0. 012Nb-0. 012Ti steel increases respectively up
to 0. 48% and 0. 26% , the yield strength of steels decreases to minimum; then with further increasing temper elongation,
due to enhancement of cold work hardening, the yield strength of steel increases. The temper elongation too low and too
high lead up to decrease of hake hardening performance. To control temper elongation 0.5% ~ 1.5% is available to get
lower yield strength, higher tensile fracture elongation and excellent bake hardening performance of steel. With natural ag-

ing for 3 months, the bake hardening performance and the elongation of steel plate degrade.
Material Index Temper, Bake Hardening, Yield Strength, Elongation, Natural Aging
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Table 1 Chemical composition of test ultra-low carbon bake hardening steels /%
(e C Nb Ti N Als p Mn Si S FCama

1* 0.0030 0.008 0.003 0.0030 0.030 0.020 0.20 0.03 0.0050 0.0019
2% 0.0030 0.012 0.012 0.0042 0.015 0.055 0.30 0.03 0.0048 0.0014
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Fig.1 Effect of temper elongation on mechanical properties of 0. 008Nb-0. 003Ti Nol

steel plate (a) and 0. 012Nb-0. 012Ti No2 steel plate (b)
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Fig.2 Effect of temper elongation on tensile stress-strain curve of 0. 008 Nb-0. 003Ti Nol steel plate (a) and 0,012Nb-0. 012Ti No2

steel plate (b)
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Fig.3 Temper elongation on bake hardening performance and yield point elongation (A, )

of 0. 008Nb-0. 003Ti Nol steel (a) and 0. 012Nb-0. 012Ti No2 steel (b)
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Fig.4 Change of mechanical properties of 0. 008Nb-0. 003Ti
Nol steel plate after natural aging for 3 months
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Table 2 Change of bake hardening performance BH, value

of 0.008Nb-0. 003Ti Nol steel plate natural aging before

and after 3 months
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% 3AAH 3N AR
0.48 47.8 42.6
0.90 46.0 41.5
1.53 35.3 30.4
2.20 35.4 31.5
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