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Heat treatment effect on Mechanical property in SM45C (AISI1045) steel

Sang-Jo Jun* * Im -Kyun Lee"™.Song-Hee Kim***

ABSTRACT

The aim of this study is to find out the relationships between the microstructures of SM45C(AISI1045)
steel and fatigue crack propagation behaviour, Three microstructures such as (i) as received (fully an-
nealed ), (ii) water quenched and tempered, and (iii) oil quenched and tempered were used for fundame-
ntal mechanical testing and fatigue crack proagation test. The microstructures of (ii) and (iii) showed
superior in tensik strength to (i), . ’
Resistance against fatlgue crack propagation was higher in structure (1), while tensile properties
were better in structures(ii) and(iii).

It is believed due to that the enhancement of roughness of fracture surface obsered in structure (i)
increases 4 Kth and lowers fatigue crack growth rate,

However it does not necessarily mean the quenched and tempered structures (ii) and (iii) are undes-
irable for the engineering component because fatigue limit in low cycle test appears usually higher in the

microstructures of higher strength.
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Table 1. Chemical composition of SM45C steel.

composition| C Si Mn P S Fe

wt % 044 0.22 0.77 0013 0013 balance
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Fig.l- Geometry of compact-tension specimen for
fatigue crack propagation tests.
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Fvig.'“ Mic ogi'aph of as received SM45C steel.

Fig.3—Micograph of SM45C steel, Water
quenched and subsequently tempered
structure .
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Fig4- Micrograph of Oil quenched and subseque-—
ntly tempered SM45C steel.
(white region indicates ferrite formed
along the prior Austenite grain boundari-
es.)
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Comarison of tensile strength, ductility and reduction area amongst non-heat treated, water

quenched + tempered, and oil-quenched and tempered structures.

tensile strength

L Elongation (%)

Reduction in area (%)

specimen as received 71.78 (Kgf,/mm?) 24.4% 51 %
water quenched and
tempered specimen 93.22 18. 32 57.75

O”tectjnzr;crrt\;d sapnec::imen 81.85 25.12 57.19
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Fig.5 — Fractography of as received SM45C steel. (a; near threshold. b; medium level of 4 K.)
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Fig.6 - Fractography.of water quenched and subsequently tempered SM45C steel.
(a; near threshald. b; medium level of 4K.)

a) b)

Fig. 7T~Fractography of Oil quenched and subsequently tempered SM45C steel.
( a; nmear threshold. b; medium level 4K.) :
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Fig. 8 = Schematic representation of the fatigue crack path in (a) a coarse—gmined, and (b) a fime-
grained microstructure.®
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Fig.9 —Fatigue crack growth rate data for SM45C
steel.
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