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(A Study on the Ageing Behavior of Cu-bearing HSLA steels
by thermal analysis)
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ABSTRACTS The ageing behavior of Cu~bearing HSLA steels was studied
by wusing Differential -scanning calorimetry(DSC), Transmission electron
microscopy and hardness tester. Two heat evolution peaks were observed during
DSC scans over the temperature range of 25~590C at a heating rate of 5T
/min. The peaks appeared in low (241~319C : HSLA-A , 224~310T

HSLA-B) and high temperature ( 514~590TC : HSLA-A , 451~558T

HSLA-B) are attributed to the formation of coherent Cu-clusters and
noncoherent &-Cu phaserespectively. It was confirmed that as ageing
proceeds,the coherent bcc Cu-clusters transform to noncoherent fcc £€-Cu phase.
In the case of the ageing to peak hardness at 300C and 400, the coherent
Cu-clusters contributed to the hardening. As ageing time and temperature
increase over peak hardness, noncoherent €-Cu are formed and hardness

decreases.
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Table 1 Chemical compotion of HSLA steels. (wt. %)

c Si Mn P S Ni Cr Cu Mo Nb |S-Al| B N
HSLA
2 a 0.055]0.281]0.439]0.005(0.006/1.01 | 0.7 | 1.2 {0.18{0.037|0.043| 8 26
HSLA ’
- B 0.053/0.308]0.880(0.005|0.008| 3. 62 |{0.629( 1.5 [0.434]0.037|0.049] 7 19
ishl 0.05] 0.30 0.8 3.5 | 0.6 0.4 |0.038
B, N are in ppm
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Fig. 2 TEM micrographs showing £-Cu phase in HSLA-B

sbeei aged at 500T.

1 10
Time ( Hour )
Fig. 3 Age hardening curves of HSLA-A and HSLA-B
steels aged for various time at 300, 400, 500, 600 and TX'Z




