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Microstructures and mechanical properties

of austemped S50C
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Abstract

S50C is a kind of economic steel which is widely used in industrial applications.
Although its strength is often enhanced by the quenching and tempering process, its
toughness and ductility cannot be as good. In this study, the specimens were
isothermally heated in salt bath followed by austenization. On the same strength , the
toughness and ductility of the material after austempering were enhanced comparing
with those obtained by quenching and tempering process. Besides, the continuous
heat treatment process can also increase the yield of the products.

The as-treated sample were austenitized in a furnace at 850°C for 5 min and then
quenched in the salt baths at 260°C ~350°C for 60 min. The microstructure and
mechanical properties were characterized to realize the optimum salt bath temperature
260°C. Then austempering is carried out again at 260°C for other isothermal times
(15min ,30 min), then the mechanical properties is evaluated and the microstructure is
OM, SEM and the analysis of XRD. The results show the substrate of lower bainite
leads to the increase of the S50C ‘s toughness and ductility after isothermally heating
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in salt bath. With increasing the temperature or the isothermally heating time of the
salt bath, the ultimate tensile strength and hardness were decreased owing to the effect
of carbides.
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Table 1 The chemical composition of the experimental steel (wt%)

Element C Si Mn P S Al Fe
wt.% 0.53 0.21 0.73 0.011 0.004 0.029 Bal.
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Fig.1 The schematic diagram of
S50C sample
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Fig.2 Schematic time-temperature
diagram of austempering process.

Fig.3 OM images of the microstructure of the sample (a) S260-60 (b) S290-60
(c) S320-60 (d) S350-60



Fig.4 The SEM images of the sample(a) S260-60 (b) S290-60
(c) S320-60 (d) S350-60
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Fig.5 OM images of the microstructure of the sample (a) S260-15 (b) S260-30
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Fig.6 The SEM images of the sample (a) S260-15 (b) S260-30
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Fig.7 XRD patterns of the samples with
different salt bath temperature
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Fig.9 The UTS value of the samples with
different salt bath temperatures
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Fig.8 XRD patterns of the samples with
different salt bath time

78 4
76—~
74:
72:
70:
68:
66:
64

62

60

$260-60

$290-60 $320-60

$350-60

Fig.10 The hardness of the samples with
different salt bath temperatures
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Fig.11 The UTS value of the samples with Fig.12 The hardness of the samples with
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