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Effect of Heat Treatment on Microstructure and Properties of
Sintered Low-density Steel
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Abstract: Low- density steel samples were prepared by spark plasma sintering, and the sintered samples were
subjected to solution heat treatment and aging heat treatment. Through the comparative analysis of the density and
microstructure the sintered samples before and after heat treatment, the effect of heat treatment on the microstructure
and mechanical properties of sintered low-density steel was studied. The results show that the microstructure of
sintered low-density steel is ferrite + austenite, the pores are enriched with C element and the C content in the
pores after heat treatment is high; After heat treatment, the tensile strength increases from 403 MPa to 584 MPa
and the microhardness increases from 518 HV to 541 HV. There is no significant difference in the friction coefficient
of the sintered samples before and after heat treatment.
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Tab.1 Related parameters of raw material powders

. B Rif%/um Gz /% w/%
1.2 W7 by 75~100 99.5 62.325
1.2.1 R ENAGRLE B & R HEH AL 12 B4y 60~80 99.9 19.8
e B8 1 B BE HE M oK, SR SR R K A Eap 75~100 99.9 6.72
XQM-171 R X BREEHL IR A 5% 3 8 h, BREE ML, Ny L 60~80 99.9 7.64
200 r/min; FRBHR A8 K B T SPS—20T— 10— 1T Y i i FER 20~40 99.9 11
BTG R G bt 1S EIIR S e gtk . be Ty 26~30 99.9 1.13
S5 1 050 C. SRR 15 min, THEE 95 Cmin,  H1F 20-50 99.9 125
£ 1 ybt e Jrk b ey 19-21 99.9 0.035
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Fig. 1 Distribution of alloying elements of sintered samples
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Fig. 2 XRD patterns of sintered samples
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Fig. 3 Optical microstructure of sintered samples before and after heat treatment
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Fig. 4 SEM morphology of sintered samples before and after heat treatment
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Fig. 5 Energy spectrum at the pores of sintered

samples before and after heat treatment
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Tab. 2 Relative density and microhardness of sintered

samples
Fub HUEE /% SR /HY
FAY S 97.4 519
A5 98.6 542
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Fig. 6 Stress—strain curves of sintered samples
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Fig.7 Tensile fracture morphology of sintered samples before heat treatment
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Fig. 8 Tensile fracture morphology of sintered samples after heat treatment
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Fig. 9 Friction coefficient—time curves of sintered samples
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