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Fig. 1 SEM images of the surface of the perovskite film at different annealing temperatures
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Table 1 The chemical composition of alloy matrix
Element/ % . .
Area - - w(TD /w(Ni+Fe)
Ni Ti Fe Total

A 49.08 50. 38 0.54 100. 00 1.02

B 48. 30 50. 20 1. 50 100. 00 1. 01

C 48. 00 49,43 2.57 100. 00 0. 98

D 46. 05 50.43 3.52 100. 00 1.02

2.2 XRD & #f

K 2 b & NiTiFe JERiE12 & 409 XRD K
i N2 AT Bl Fe &Rt O3S0, 0807 B R &
A PR | E SR AT S U 5 R R AR AR L WA R R A R
1k, JF B U 8585 & e & A HCP 4541 Ni; Ti A
o BCC 2544 1) Niy s Tis Feq o AHATT 5 0.

W Niy s TisFeo , #15 B2 8 [C K45 i PDF |
FE AT b A M (38 2) T LA & B R A B A 45 R
AHTE] S G As SRR ARL. R W] Fe Ji 7 548 7 B2 IR
PR NI B di A 507 FE A 4 DA N Tis Feg , [
AR B T8 27 A G 3 S0 45 44 o B 0, Fe JE 7
16 NiTi JERICAZ G 4 3450 53 A o oK B0 2R X
#E— 2 KB Fe Jf F1EH 4 ML BT Nis TisFe, .
(A V1A

+-Ni,  TisFe,
. . *-Ni,Ti
N14x 25T'4x.2<Fez 5 A

L ML
[

Niyg 75Ty 55K e, 5

[ g
Nigy55Tiy5Fe,

TR W A
Niyo 75 Tig005Feq s 3

ST —t
| | I | |
20 40 60 80 100 120

20/(°)

B 2 #% NiTiFe JEARICIZ A 49 XRD 77 5 1433
Fig. 2 XRD patterns of as-cast NiTiFe alloys
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Table 2 The PDF card details for Ni, s Tis Fe, ; and B2

PDF Chemical formula Cubic Cell
#48-1832 Ni, s Tis Fey., Pm-3m(221) 3.014X3.014X3.014<90.0X90.0X90.0>
#19-0850 NiTi Pm-3m(221) 2.972X2.972X2.972<90. 0X90.0X90. 0>
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Fig. 3 XRD pattern of Ni, 3 Ti; Fe, , diffraction
peak for Niyy 75 Tiy. 75 Feq 5 alloy
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Table 3 Phase transformation temperature of as-cast NiTiFe alloys

wFe)/% A./C A(/C RJ/C R/C M/C  M/C IAH|/(Jeg ) [—AH|/J gD
0.5 27.60  42.05 = — — 15. 29 9.11 26.0055 26. 7002
1.5 —99.00 —61.50  — —  —109.10 —142.60 3. 0400 5. 1660
2.5 - - - - - —
3.5 — — — — — — — —
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Effect of Fe content on microstructure, phase transformation
behavior and microhardness of the equiatomic NiTi shape memory alloy

CHEN Zhiwei"*, JING Yunbing', GAN Chunlei', LI Xiaohui', ZHENG Kaihong', QIAN Jianqing®
1. Guangdong Institute of Materials and Processing, Guangdong Academy of Sciences, Guangzhou 510650,
China; 2. School of Metallurgy & Resource, Anhui University of Technology . Maanshan Anhui 243002, China

Abstract: The effect of Fe content on the microstructure, phase transformation behavior and microhardness
of Niso_/» Tiso_ .2 Fe, (x=0.5-3. 5 at. %) alloys was investigated by an optical microscope (OM), scanning
electronic microscope (SEM), X-ray diffraction (XRD), differential scanning calorimetry (DSC) and
microhardness tester. The results show that the grain size of the alloy with the equiaxed structure
increases with increasing Fe content,and the microstructure of NiTiFe ternary shape memory alloy consists
of Ni, 3Ti;Fe,, phase, Ni;Ti phase and the matrix. Furthermore, it is observed that the phase
transformation temperatures of the alloys decline rapidly with the increase of Fe content. In the meantime,
the microhardness of the alloys increased evidently with the increase of Fe fraction. It is also found that
there is a positive correlation between Fe content and the microhardness of NiTiFe ternary shape memory
alloy, reaching a maximum value of HV 469. 91 at x=3.5 at. %.

Key words: Fe content; NiTi shape memory alloy(SMA) ;martensite;austenite; microhardness



