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Effect of Solution C on Bake Hardening Behavior of Nb-Ti
Microalloying ULC-BH Steel Plate
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Abstract Precipitates in Nb-Ti microalloying ultra-low carbon bake hardening steel (% . 0.002C, 0.0] ~0. 02Nb,
0.01 ~0.02Ti, 0.0028 ~0.004 2N ) have been studied and expressions for solution C content in test steel were estab-
lished by quantitative phase analysis. Results showed that increasing calculated value of solution C content, the bake hard-

ening BH, value increased; with increasing annealing temperature (810 ~850 C ) of cold rolled plate, the BH, value in-
creased; and as annealed at 820 °C , the BH, value of plate coiled at 640 °C was higher than that coiled at 710 C.
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Table 1 Chemical composition of Nb-Ti ULC-BH steel /%

lef(cTé) - TREAE % e [cls
K C Nb N T NwC TN 107°
] 0.004 0.01 0.0033 0.0l 0.431 0.780 20.5
2 0.003 0.01 0.0042 0.01 0.517 0.835 14.5
3 0.004 0.02 0.0036 0.0l 0.663 1.056 11.4
4 0.002 0.0 0.0039 0.0 0.562 0.750 10.1
5 0.002 0.0l 0.0042 0.01 0.593 0.766 9.8
6 0.002 0.00 0.0035 0.01 0.461 1.203 6.3
7 0.002 0.01 0.0032 0.01 0.776 1.005 4.3
8§  0.004 0.0l 00028 0.02 0.408 1.775 3.9
9 0.002 0.01 0.0032 0.0l 0.817 0.658 3.5

10 0.003 0.01 0.0031 0.02 0.414 1.670 0
11 0.002 0.0 0.0031 0.0/ 0953 1.132 0
L ERENEE (%) N Als<0. 1. Mn<0.4,5<0.006,P<

0.08,5i<0.05.
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Fig.1 Schematic diagram of

method for testing bake hardening

behavior of plate

% 2 Nb-Ti ULC-BH sty M(C,N) #0447
Table 2 Phase analysis of M{ C,N) precipitates in Nb-Ti ULC-BH steel
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Fig.2  Effect of solution C calculated value (annealed at 830 C) (a), coiling temperature ( annealed at 830 °C) (b) and annealed

temperature (c¢) on BH, value of steel plate
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