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Effects of Injection Rate on Microstructure and Mechanical Properties of Powder

Injected Forming Fe-4Ni Alloy
Qu Yalong, Li Ming"ao, Zhou Tao, Hu Li, Shi Laixin, Gao Moye, Chen Yuanfang, Yang Mingbo
(College of Materials Science and Engineering, Chongqging University of Technology)
Abstract: The effects of injection rate and heat treatment on the microstructure and mechanical properties of Fe-
4Ni alloy were investigated by optical microscope. scanning electron microscope and tensile testing machine. The
results indicate that the mechanical properties and density are optimized at injection rate of 40 mm/s, where the
yield strength, tensile strength and density reach up to 785.8 MPa, 1 029.6 MPa and 96.02% , respectively. Mean-
while, the hardness and tensile strength are substantially enhanced by heat treatment, which is 42 HRC and

1 206.4 MPa, respectively. Simultaneously, fluvial structure inside the alloy is formed due to defects, resulting in

brittle fracture in the local area.
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Tab.1 Main chemical composition of Fe-4Ni alloy %

C Ni Mo S P Fe

tRifE 0.50~0.70  3.90~4.20 0.4~0.6 <C0.025 <C0.025 4xim
S 0.65 4.04 0.62 0.003  0.009 A
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SURMEARBENE A POM 7E — 52 36 3T X 2 1) A
I3 fife B /N T HDPE S5 8 % A S0 LA e 42
i o A SR TE TR AR A A5 T 5 0 358 68 5 SA A8 08 1 1
L PRBET S R4S O 4T KRR LA 2.

#2 MR AT RN

Tab.2 Components and characteristics of binders

4iot WE/ (g em ) A E/C S fik il B/ C
POM 1.42 165~200 235~240
HDPE 0.96 120~160 300

SA 0.94 74~83 160~475
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Schematic diagram and sampling position
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Fig.2 Process diagram of heat treatment
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Fig.3 Metallographic structures of specimens at various injection rates before and after heat treatment
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after heat treatment at different injection rates
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Fig.5 SEM morphologies of fracture of Fe-4Ni alloy at injection rate of 80 mm / s
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Fig.6 SEM morphologies of fracture of the Fe-4Ni alloy at injection rate of 120 mm/s
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Fig.7 SEM morphologies of fracture of Fe-4Ni alloy at injection rate of 20 mm/s
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Fig.8 SEM morphologies of fracture of Fe-4Ni alloy at injection rate of 40 mm/s
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Fig.9 Stress-strain curves and tensile strength of the Fe-4Ni alloy at different injection rates before and after heat treatment
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Tab.3 Tensile strength and yield strength of specimens at

different injection rates

e 5P R/ Je i 58 B2 / MPa PrhLE BE/ MPa
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80 750.1+t11 1090.4+6 8§81.9+71 1197.6+181
120 782.9+11 — 1015.1+£5 945.4+34
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