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Effect of Mo on Strain Aging Behavior of Low Carbon Steel Sheets with Over Aging

Hirokazu TANIGUCH!, Riki OKAMOTO, Naoki YOSHINAGA and Naoki MARUYAMA

Synopsis : Aging behavior of low Carbon steel depends on over aging condition and chemical compositions. Over aged samples with Mo after quench-

ing are tensile tested and the effect by Mo on aging parameters are investigated.

The following results are obtained:
quenched samples,
for 230 ppm carbon steel,

1) Bake Hardenability of Mo added samples show high value at early stage of over aging than as
2) Tensile strength and Yield strength of the samples with Mo show higher value than those of the sample without Mo
3) Snoek Peak Height of the samples with Mo show lower value than those of the sample without Mo for 70 ppm

carbon steel, but show higher for 230 ppm carbon steel. 4) These phenomena can be explained by assuming the presence of Mo-C—Va clus-

ter which are made during quenching.

Key words : bake hardening; over-aging; Mo addition; vacancy—solute clusters; strain-aging.
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FEERZH OB DL E 5 % Table 1 1IZR T,
CIRE27K#EE, MolRE 3IKEDHAADLEIZLELDT,
A TMO001E, C:76massppm & L, TMO5 % TMO(Z Mo %
0.05% MM Z 7241 &, TMI10iZ, Mo % 0.1% ERil L 7= 55
F& Ui, £/, TCM00IE, C#% 230ppmTEZE & L,
TCMO5 &, TCMOOIZXF LT Mo % 0.05% ML 7= D,
TCM10!%, TCMOOIZH L T Mo & 0.1% RN L 7255y & L
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TCMO00, TCMO5 5 KT TM10% TCM 7' )L — 7 L ¥5:¥ 5,
Table 11278 L 7= 6FEHOH 4 7 RERARIF AR L

ERI16E9H 20 HZ R EA 16410 A 29 A28 (Received on Sep. 29, 2004; Accepted on Oct. 29, 2004)
*  HTEARER (k) 45 EHFZ7EE (Nagoya R&D Lab., Nippon Steel Corp., 5-3 Tokai-machi Tokai 476-8686)

* 2 FAARBEE (W) BEHEHIZEE (Kimitsu R&D Lab., Nippon Steel Corp.)

* 3 FrAOARE (W) HM 58— FFTE (Steel Products Lab-1, Nippon Steel Corp.)
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Table 1. Chemical compositions of the vacuum-melted 2 400
samples. g
£ 300
Sample | C Si Hn p S | sol Al ' Mo N 2 BH
No. 200
TH0 16 0.02 | 021 | 0.011 | 0.006 | 0.031 | 0.00 9
TH05 1 0.02 | 021 | 0.011 | 0.006 | 0.031 | 0.05 9 100
TH0 16 0.02 | 0.2t | 0011 | 0.006 | 0.031 | 0.10 9
TCH0O | 242 0.01 0.21 | 0.011 | 0.006 | 0.038 | 0.00 9 0
TChOs | 233 0.01 0.20 | 0.011 | 0.006 | 0.039 | 0.05 9 0 20 40 60 80 100 120
TCHI0 | 232 0.0t 0.21 | 0.011 | 0.006 | 0.037 { 0.10 9 time (min)
G mase pom.  others massk Fig. 1. Schematic diagram of the heat pattern.
TCMO O
TCM1 0
As Quenched with 250°C X 10min

Fig. 2. Optical micrographs of the samples TCM00 and TCM10.
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Fig. 3. Mechanical properties of the samples with 250, 300 and 350°C over aging.
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Fig. 4. Variation in BH with over aging.
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Fig. 5. Variation in Snoek Peak Height of the samples with aging at 250°C, 300°C and 350°C.
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Fig. 6. Mechanical properties of the samples with over aging.
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Fig. 7. Variation in BH with over aging.
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Fig. 8. Variation in Snoek Peak Height with over aging.
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