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Table 1 Nominal compositions of Ntbased

alloys( mass fraction, %)

Fe Cu Al Zn Sn Ni

NiFeCuAlZn 11 10 6 3 Bal
NiFeCuAlISn 11 10 6 3 Bal
FeNi 65.6 Bal
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Fig.1 DTA curve of NiFeCuAlZn
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Fig. 2 X-ray diffraction patterns of samples
(a) —NiFe; (b) —NiFeAlCuSu; (¢) —NiFeAlCuZn

2.3 BRERDH

B 3 Bios &R T Be g AR R R il R B
AR, BB 3 A SR N REETHIRE
AR R BALB, T BRIRDRAT AL BB, AL 72
Ni, Fe Ml Cu 5[ [ 5 B K FEATIAE AL [
VERE, HIRA I AL Ni, Fe F1 Cu JURL A PRI
AL, SFEUE R AL P AL E HBLALBR, 15 B AE AL
SRR S AR BELAS T FLBR f et ! L SR I KN
ALRIURL R /NAR = o i FA A i S s 1 AR e (R B0 5
AR NLER, KR AR ERT, fLER
(SHOE I SERSRIC] 8

B 4 Fit s S0 T Be 4h R R ol <A
3= £ S R R B ST o M AR = R N o 2 2 T

®2 AL Z A4 A i il )5 (HB)
Table 2 Hardness values of specimens made

by different technologies

Sample NiFeCuAlZn  NiFeCuAlSn  FeNi

Green compact 61.0 61.0 56.6
Hydrogen sintering 54.2 53.0 127.7
Argon sintering 53.1 52.2 114.3

Hot pressine under argon 234 267 155
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Table 3 Relative density values of specimens made by different technologies

NiFeCuAlZn NiFeCuAlSn FeNi
Sample Relative density/ % Porosity/ % Relative density/ % Porosity/ % Relative density/ % Porosity/ %
Green compact 83 15.4 83.6 14. 6 83.9 13.9
Hydrogen sintering 134 24.79 80.3 18.92 93.8 0.24
Argon sintering 71.7 27.31 72.2 27.61 90.3 5.36
Hot pressing under argon 93.4 3.98 96.3 1.94 95.5 0.12
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Fig. 3 Nometched microstructure images of samples made by hot press and hydrogen sintering

(a) —NiFeCuAlSn, hydrogen sintering; (b) —NiFeCuAlZn, hydrogen sintering; (c¢) —FeNi, hydrogen sintering;
(d) —NiFeCuAlSn, hot press; (e) —NiFeCuAlZn, hot press; (f) —FeNi, hot press
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Fig. 4 Etched microstructures of samples made by hydrogen sintering
(a) =Nt Fe Cu-AlFSn; (b) —FeNi
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Fig. 5 Etched microstructures of samples made by hot press
(a) —NiFeCuAlSn sample; (b) —NiFeCuAlZn sample; (¢) —FeNi sample
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Fig. 6 SEM images of specimens made by hot press

(a) —NiFeCuAlZn; (b) —NiFeCuAlSn; (¢) —Magnification of granule in Fig. 6(b);
(d) —NiFe; (e) —Square and strip microstructure in FeNi; (f) —Channel microstructure in FeNi
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Table 4 EDX composition corresponding

to microstructures in Fig. 6

Sample Position Ni Fe Cu Al Zn Sn
Fig.6(a) (A) 55.09 28.45 10.18 2.99 1.04 -
NiFeCuAlZn
Fig. 6(a)(B) 61.66 9.42 8.21 19.34 1.38 -
Fig. 6(b)(A) 50.00 42.64 3.83 2.93 - 0.60
Fig.6(¢)(B) 64.76 4.39 6.81 22.61 - 1.42
NiFeCuAlSn Fig.6(¢)(C) 69.60 4.04 6.20 18.01 - 2.14
Fig.6(¢)(D) 67.10 4.66 5.90 20.65 - 1.69
Fig. 6(c)(E) 74.72 14.58 9.48 0.24 -  0.98
FeNi Fig. 6(g) 22.93 77.07 - - - -
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Effect of sintering on properties and microstructure
of NiFeX system alloys

ZHOU Tao', ZHOU Kechao', LI Zhryou', LIU Yong', LI Yuchun', QIN Qingwei’
(1. State Key Laboratory for Powder M etallurgy,
Central South University, Changsha 410083, China;
2. College of Metallurgical Science and Engineering, Central South University, Changsha 410083, China)

Abstract: Nrbased alloys with three kinds of component were fabricated through sintering under hydrogen/ argon atmosphere and
hot pressing. Density testing, XRD, SEM, EDX and metallographic analyses show that the sintering under hydrogen/ argon atmo-
sphere, makes dimension swell, density decline and pore rate increase for NiFeCuAlSn and NiFeCuAlZn samples. Through hot press-
ing, sample density is high, pore rate is low and its property are good. FeNi matrix is made of Fe*Niand aFe. NiFeCuAlX(X= Zn,
Sn) matrix are make up of fine NizAl and coarse Ni, Fe*Ni, other elements are dissolved in them.

Key words: NrFeX alloy; hot pressing; sinter

(43 ZITH)



