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An Evaluation of Tensile Characteristics of
the Stress Aging Heat-treated SM45C Steel by

Acoustic Emissions —
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Abstract

This paper investigates tensile characteristics of the stress aging heat—treated
SM45C steel which are aging temperature at 250°C, 300°C, aging time at 1, 3
hours, and applied load at 300, 400N conditions by using acoustic emission. Most
suitable aging condition was aging temperature 300C, aging time 1 hour, and aging
applied load 300N. And increased yield load 28.3% than non-treatment specimen in
this condition. AE energy in elastic limit increased about 16.7 times than
non-treatment specimen. When aging time is 3 hours, yield load decreased than
other conditions that possibility is high to have itself defect on inside the specimen
or coarse grain size precipitation is different in happened over-aging phenomenon.

Especially, in case of 300°C, 3 hours and 400N condition appeared AE energy in
elastic limit fairly high about 30 times than non-treatment specimen. This is
considered by emit a lot of energies when material causes plastic deformation
because the ductility increases on specimen by over—aging phenomenon.
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WEDM 7}&38k QA dHAAN FEFEE Fato], 858 L IEFre] 37.5%,
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(a) geometry of test specimen

(b) photograph of test specimen

<Fig. 1> Shapes and dimensions of tensile specimen

<Table 1> Chemical composition of SM45C steel(wt.%)

C Si Mn P S
0.4584 0.194 0.681 0.0162 0.0044
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<Table 2> Mechanical properties of SM45C steel
Yield Strength |Tensile Strength Elongation Hardness
(MPa) (MPa) (%) (HRp)
300.0 533.3 23% 87.9
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<Fig. 2> UTM and DISP AE system
3. 43949 9 1%
31 AZANEY A5

<Fig. 3>9] (a)~(h)= FAHHAet z2 @Az zzdel st sts-¥9 FHo=
£ A5l date] FAAY &58FS 18kNe|th (a)E 250°C, 1417F 2 300N 4
Ao FAZA thH] AZAAY FEstFo] 212kNeE F7lste] 1 A3 &
Zol FAZ Al nete] 17.8% AwdtdaL, (b)= 250°C, 147F 2 400N 2Hdo= F
A2l A oiu] AlgA g A dEslFo] 209kNe 2 FUlste] 1 Ay gEetTo] T
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sto] 283% Adl L, (d)E 300°C, 1417 2 400Ne] o2 Fx2 A diu] A &=
g Ao EstFol 226kNO® F7haste] 1 Ad hEstgo] FA g Aol Hlste] 25.6%
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a1, (D 250°C, 3AIZE B 400N o=z FA Al v AlaxqAle] EstFo]
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dlo
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(e) 250°C, 3hrs & 300N (f) 250°C, 3hrs & 400N(cont’'d)
E _..-'frr-.”. - L-l'l

- i
(g) 300°C, 3hrs & 300N (h) 300°C, 3hrs & 400N

<Fig. 3> Comparison of P-§ curves between non-treatment
and aging treatment specimen
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(b) 300°C, 1hr & 300N
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(c) 250°C, 3hrs & 300N



$FUEYS % SMASC $HAE AIAY AFEH B ol F F-u B W

(d) 250°C, 3hrs & 400N (e) 300°C, 3hrs & 400N
<Fig. 4> Plots of measured AE signals during the tensile test
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