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Analysis of Carbide Precipitation with Alloy Element during Aging of Low Carbon Steel by Modeling

Hirokazu TANIGUCHI and Riki OKAMOTO

Synopsis : Over aged samples with Mo added steel after quenching show high tensile strength than that of without Mo steel and show peculiar BH curve

plotted against over aging time. To analyze these phenomena, kinetic model for carbide precipitation was derived, which deal with both

cementite and cluster. The following results are obtained.

(1) Low carbon steel with Mo, clusters are formed at room temperature after quenching. The site number used for cluster is

10"%/mm?,which indicates Mo—C dipole is considerd to be the site of cluster nucleation. Clusters are dissolved with the aging temperature at

200°C in short time.

(2) Clusters are dissolved during BH treatment (170°CX20 min),which reduce the BH value for the sample without over aging. On the

othe hand, the drop of BH with 200°CX 10 min over aging is lower, because clusters are dissolved during over aging. This causes that BH

plotted against aging time shows the curve with peak.

(3) The strength by calculation in the case of lower carbon show less value than that of higher carbon case, because cluster nucleation

rate deeply depends on carbon content.
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Fig. 1. Calculation of the number of cluster and cementite with aging at 25-125°C.
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Fig. 3. Variation in matrix C with aging at 25-125°C.
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Fig. 2. Variation in C conc. in cluster and in cementite with aging at 25-125°C.
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Fig. 4. Variation in the number of cementite and C conc. in cementite with aging at 200-300°C.
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Table 1. Chemical compositions of the vacuum-melted
sample.

Sample c Si Mn P S sol. Al Mo N
No.

TCMOO | 242 | 0.01 | 0.21

0.011)0.006  0.038 | 0.00 9

TCMOS5 | 233 | 0.01(0.21 /0.011(0.006|0.039 | 0.05 9

TCM10 | 232 |0.01(0.21 |0.011(0.006]0.037 | 0.10 9
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Fig. 8. Relationship between Elongation and Sol. C. with aging at 200°C.
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Table 2. Calculated Ao during 170°CX20 min after 200°C

aging.
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Fig. 9. Variation in experimental TS and U-El with aging at 100°C.
140 9 140 -
—o— Experimental
s 120 g 120 —e— Revised
E 100 ~ 100
s 80 . 5 80
e
— 60 F s0 \
° i %S k
S w0 —o—Experimental | | 5 40 |— —
—e—Revised
20 — 20
0 . 0 , . ,
0 10 20 30 40 0 10 20 30 40
Aging time at 200°C (min) Aging time at 250°C(min)
(@ (b)

Fig. 10. Experimental BH and revised BH by calculated Ao during 170°C X 20 min.
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Fig. 11. Relationship between cluster number and matrix carbon conc. with aging at 25°C.
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