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Effect of carbon content on microstructure and mechanical
properties of metal injection molded 17-4PH stainless steel
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Abstract: Graphite was added into the 17-4PH stainless steel to vary the carbon content. The effect of carbon content on
the microstructure and mechanical properties of metal injection molded 17-4PH stainless steel was investigated. The
results show that the samples by solid solution and aging treatment, mainly consist of martensite and a small amount of
ferrite at carbon content less than 0.16%. Austenite fails to completely transform into martensite in the cooling process
and the amount of austenite increases gradually with the carbon content increasing. The samples consist of both
martensite and austenite at carbon content of 0.16%. Then, the samples mainly consist of austenite when carbon content
is more than 0.25%. This leads to a decrease in hardness and tensile strength, while the elongation increases.
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Table 2 Actual carbon content in samples with different

additions of graphite

Sample Actual carbon mass fraction/%
17-4PH+0%C 0.07
17-4PH+0.1%C 0.09
17-4PH+0.2%C 0.16
17-4PH+0.3%C 0.25
17-4PH+0.4%C 0.34

C Cr Ni Cu Fe
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Fig. 2 Changing curves of sintered specimen density with

carbon contents
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Fig. 3 Changing curves of tensile strength and elongation of
specimens with carbon contents: (a) Sintered specimens; (b)

Specimen after solution and aging

Table 3 Hardness of specimens with different carbon contents after sintering and solution and aging

Hardness of specimen

State

0.07%C 0.09%C 0.16%C 0.25%C 0.34%C
Sintered 25.2HRC 27.2HRC 98.1HRB 64.5HRB 72.0HRB
Solution and aging 40.2HRC 38.9HRC 97HRB 71.6HRB 72.3HRB
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Fig. 4 Microstructures of specimens with different carbon contents after sintering and solution and aging (1—As sintered; 2—After
solution and aging): (a) 0.07%C; (b) 0.09%C; (c) 0.16%C; (d) 0.25%C; (e) 0.34%C
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