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Microstructure of Al-5Fe Alloy Prepared by Cold Pressed Solid Phase Sintering
Zhou Zhenping', Qu Yingdong®*, Zhou Qiwen®
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2.School of Materials Science and Engineering, Shenyang University of Technology)

Abstract: The Al powder and Fe powder compacts with 5% Fe content was fabricated by cold compression meth-
od, and the influence of pressure on compact density was investigated. Al-5Fe alloy was fabricated by solid phase
sintering, and the trend of microstructure evolution and microhardness during sintering were investigated by
SEM, EDS and micro-Vickers hardness testing. The results indicate that compact density is increased rapidly with
the pressure, and slows down after 500 MPa. The compact is unsintered with absence of Al;Fe intermetallic com-
pound when the temperature is held at 500 °C for 30 min. When the temperature is held for over 45 minutes, the
powder compact is sintered, and a granular Al;Fe intermetallic compound with an average size of 10~15 pm is
formed, where the microstructure is significantly refiner than that of as-cast one, yet with micropores in the ma-
trix. The density and micro-Vickers hardness of the sintered alloy are increased with the sintering time, which
reach 2.764 g/cm?® and 38 HV,;, respectively, with sintered for 90 min. Re-pressing and re-sintering can further
enhance the density of the sintered Al-5Fe alloy to 2.80 g/cm® and the microhardness to 40 HV, 3, both of which
are lower than those of as-cast ones, which is attributed to re-pressing and re-sintering unable to eliminate micro-
pores completely.
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Fig.2 SEM morphologies of powder mixture

B K AR R TE T RS AL b 5 ) A8 3 26 R R R
H $20 mm X (5~10) mm, K f /) & il B 151 RE 25 452
1 BEE N EER LM+ A . W si e, &
WA A b B e gl InHGR EE 2 500 °C B [E] 43 531
> 30.,45.60 F1 90 min,

A GB/T3850-2015 & Al-5Fe & 4% F ., R
M KE B 0.1 mg, AlSFe & 4 BB % B or 1T 5
mr

or :pAlfAl +pFefFe

Ev e 7,0/\1%1?@ Al % JE.,2.7 g/cm’ ;pFejJéiE Fe %,
7.87 g/em’; £y AL BT E 3H0 HAE R 95% 5 S
Fe Wit 40 5, HAE o 5% . 115713 Al-SFe 541
PR A 2.959 g/cm®,

ZH VLB RE 1% 20 7071 RE IS A 1Y S-4800 94 vy
B FHEAT WA SR HTTE D8 Advance X 52 AT S AL B
7.4 HMV-G 208 I S0 B8 31 B s 4 42 B0 3 L 4R 4
S 2.942 N, n#kf[E Sl 15 s,

2 RKEERLET®

2.1 MERR

K1 R AR R T A SEM JESL, ol LIE . ALK
R KN — SME R BRE SUR BT . R BN &
KRAARLY 15 pm /Nl 3~5 pm /NRSF I8 KA
HIRMG :Fe ML ALK AL WRBRTE B R 1L

{ O

(c) Fe #H i (D) Fe #r &% 5%
B 1 AlbhA Feprohd = kb8 -FEHiR

Fig.1 Secondary electron morphologies of Al powder and Fe powders
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