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( A Study of the Ageing Treatment on the mechanical properties and
microstructure of Cu-bearing HSLA steels )
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ABSTRACTS The effects of ageing treatment on the mechanical ﬁroperties
of two Cu-bearing HSLA(High Strength Low Alloy) steels, HSLA-A and
HSLA-B ,were studied by means of SEM, TEM, tensile, charpy impact and
hardness tests. These steels showed excellent combination in strength and
toughness at an ageing of 650C by the precipitation of £é-Cu and low
carbon alloying. The peak strength was achieved at an ageing of 500T in
both steels, while the impact energy was very low in this peak strength.
With ageing temperature above this temperature, strength was decreased
whereas impact energy increased. A marked increase in hardness above
675C was associated with the formation of “M-A constituents” which
forms during cooling from austenite-ferrite two phase region. The impact
transition temperature of HSLA-A and HSLA-B steels .were -125T and
-145°C, respectively.
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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
A 0.055{0.281|0.43910.005|0.006/1.01 | 6.7 | 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 10.434/0.037(0.049| 7 19
B, N are in ppm
Table 2 Tensile test results in L and T dirction of HSLA-A
HSLA-B steels aged at various temperature.
Mechanical Properties
L T
T.S Y.S EL | RA | TS YS EL |RA
(MPa) | (MPa) | (%) (%) | (MPa) | (MPa) | (%) | (%)
AQ 9536 | 7386 18.2
300TC 9742 | 8254 20.6
. 400T 8854 | 804.1 176 734 9026 | 8234 99 52.2
HSLA-A 500C 8943 | 8695 19.1 719 | 8826 | 8523 195 | 688
600TC | 8282 | 8034 | 242 | 716 | 9370 | 915.7 | 21.7 | 645
650T 7400 | 70238 226 Ti2 7186 | 669.7 215 | 15.7
675T 7166 | 6835 249 6759 | 6449 213 1639
AQ 1085.2 | 830.2 20.4
300T 10694 | 960.5 19.7
400T 1018.4 | 9364 188 707 999.7 | 906.7 158 | 58.1
HSLA-B 500T 10769 | 9873 228 698 | 10783 | 10418 | 195 | 599
600T 908.1 | 8805 24.2 743 | 8254 | 808.2 19.8 | 61.7
650T 8385 | 8103 23.8 732 853.0 | 8234 228 | 688
675T 8413 | 7476 23.1 693 8406 | 706.2 23.1 | 745
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Fig. 1 Harsness change according to ageing temperature in HSLA-A
and HSLA-B steels




