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ABSTRACT The continuous cooling transformation ( CCT) diagrams of SDAH13 hot extrusion die steels with different mass fractions
of Al (0.77% and 1.43%) and without Al were measured by dilatometry. The effects of Al on the CCT diagrams microstructure and
hardness of SDAH13 steels were studied by optical microscopy scanning electron microscopy ( SEM) and Vickers hardness test. The
results show that the phase transformation temperature points ( Ac, Ac; and Ms) of SDAH13 steels significantly increase the contents
of retained austenite in the quenched steels decrease and the o~y multiphase region expands with the increase in mass fraction of Al.

However when austenited at 1060 °C Al has no obvious influence on the critical cooling rate (0.30 °C *s™") of bainite transforma—
tion but bainite phase region broadens. Meanwhile the critical cooling rates of pearlite transformation of SDAH13 steels with the Al
content of 0. 77% and 1.43% are 0.05°C*s™" and 0.3 °C *s™' respectively which are higher than the critical cooling rate ( 0. 02
°C+s™") of pearlite transformation of SDAH13 steel without Al. Pro-eutectoid ferrite appears at the cooling rate from 0.02 °C *s ™' to
0.08 °C *s ™' when the mass fraction of Al reaches 1.43% . Nevertheless the quenched hardness decreases with Al addition.
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Table 1 Chemical composition of SDAHI3 tested steels %
SDAHI13 C Si Mn Cr Mo Vv Al P S Fe

0Al 0.35~0.42 <0.40 0.20~0.80 4.70~5.20 0.80~1.50 0.30~0.80 — <0.020 <0.005
0.77Al 0.35~0.42 <0.40 0.20~0.80 4.70~5.20 0.80~1.50 0.30~0.80 0.77 <0. 020 <0. 005
1.43A1 0.35~0.42 <0.40 0.20~0.80 4.70~5.20 0.80~1.50 0.30~0.80 1.43 <0.020 <0.005
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Fig.1 Spheroidized microstructures of the experimental steels: (a) OAL; (b) 0.77Al; (c) 1.43Al
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Fig.4 Dilatometric curves for transformation temperature testing: (a) 0Al; (b) 0.77Al; (¢) 1.43Al; (d) relationship between linear expansion
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Fig.6 Dilatometric experiment results of OAl steel: (a) expansion curves of super-cooled austenite; ( b) relationship between linear expansion rate

and temperature
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Fig.9 Dilatometric experiment results of 0. 77Al steel: (a) expansion curves of super-cooled austenite; ( b) relationship between linear expansion

rate and temperature
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Fig.11 SEM images showing the morphology of 0. 77Al steel at different cooling rates: (a) 0.02°C+s™' P+B; (b) 0.05C*s™' B+M; (c)
10.0Cs™" M
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Fig.13  Optical microstructures of 1. 43 Al steel cooled at different cooling rates: (a) 0.05°C+s~'; (b) 0.10°C+s~"; (¢) 0.30 Ces~!
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