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Development of Ti-Fe—X Metal Hydride Electrode by Mechanical Alloying

Chang Jin Ha and Kyung Sub Lee
Department of Metallurgical Engineering, Hanyang University, Seoul 133-791

Abstract Metal hydride alloys of TiFe based system have been produced by mechanical alloying( MA)
method and their electrochemical characteristics have been evaluated for application for Ni/MH battery

electrode.

These alloys became amorphous after 36hrs ball milling and easily activated electrochemically. All MA
amorphous alloys reached at the first charge/discharge cycle the maximum capacity which was 2-3

times higher than the crystalline state. But their cyclic lives were much inferior to the crystalline state.
Alloying elements such as Ni, Co, Cr, Mo substituting Fe greatly improved the capacity and 180 mAh/
g capacity was obtained in an alloy of TiFes sNiv 1Coy (Cro ;Mo 1.
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Fig. 1 X-ray diffraction patterns of TiFe
a) before MA. b) after M.A. 18hrs. ¢) after M A.
36hrs. d) after 3cycles e) after heat treatment
(450°C, 2hr.)
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Photo. 1 Optical micrographs of mechanically alloyed powder of TiFe processed for various times( x 300)
a) 1hr. b) 3hr. ¢) 18hr. d) 36hr.
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Table 1. Chemical composition { wt. % ) of M A. alloys

' Alloy Fe | Ni | Al [ Cu | V [ Co | Cr [ Mo
TiFe 53.70 | 46.30 \

~ TiFes oNip 52.40 | 39.00

TiFe, »AL . 53.04 | 38.12

TiFe, sNiy (Cuy 1ALy Vo 5@/8 23.65 2.86 ‘ 6.22

"TiFe, +Nis Cov :Cry 1Moy | 5814 | 1648 | 765 | i i | 389 | 1044 [205
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Photo. 2 EMPA Dot mapping of TiFe, hNili ICU(I 1Alu AV
a)Tib)Fec)Nid)Cue)Al f) V
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Fig. 2 X-ray diffraction patterns of TiFe, ,Ni, (Cou Cry
Mos . a) before M A. b) after M A. 18hrs. ¢) after M.
A. 40hrs. d) after 4cycles e) after heat treatment(450
°C, 2hr.)
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Table 2 D.S.C. data

A A4 | e 22
E‘:
Alloy ex(r o) enme) e

TiFe 435 456 419
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TlFeu 5Alo 438 463 394

TiFeq sNio Cuy Al (Vo 468 ‘r 332

TiFey sNiy :Coy (Cry \ Moy 1,

441

TiFe
u: ——eee TiFegoNig
(SR
o
v
>
>
1
@
-
~ o
c
LY
-
[=]
a
ingot ingot M.A. M.A,
© ) 1 !
o0 20 40 60 80

Capacity (mAh/g)

Fig. 4 Comparison of discharge potentials of MA
TiFe and TiFe, sNi; » vs ingot TiFe and TiFe, (Ni »
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