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Mechanically Alloying Behavior of Fe-Ti Mixture.
Shinji Hirai, Masayoshi Ozawa, Tadashi Momono and Hiroshi G. Katayama

Abstract

The mixture of mole ratio 1 : 1 of Fe and Ti powders was subjected to mechanical alloying in an Ar atomosphere
using a forced - stirring ball mill. The morphology of powder particles varied with milling time from cakes to flakes,
and then to fine grains with equiaxed shape. Analysis by EPMA revealed that the initial cake - like particles con-
sisted of Fe layer and Ti layer. However, milling over long periods of time resulted in the disappearance of layer
structure. It was demonstrated that the milling of more than 360 ks produced an ” X -ray amorphous”. Electron dif-
fraction indicated that has only a trace amount of microcrystals existed in such amorphous phase. When the milling
time reached 180ks or more,the powder was markedly contaminated by abrasive wear of the vessel and ball of the
mill. After 1440ks, crystalline (Cr, Fe);C; phase began to form.
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Table 1 Chemical composition of Fe and Ti powders(wt%).
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Fig. 1 Schematic diagram of apparatus for
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96



ANZANT UL Y FFEIZLD Fe-Ti IBREWM RO G LT

TIT= T = A BECHE S S LS FRBRERA L, £/, OSBRI L L
Cxy /= E@ET (0.5m/h) Liw 7z, K, M4 500rpm I CHRA ICHL,
500rp.m (L 72HER &, MA BSARERT L L 2oo BRERsid MA %13, Ar BESO 70— 7% 5
7 AP BB ARFE U RTEMEAL S 2 7288, BMRAR 2 RIL 7,

&CAHT, BTBAIE MA PIOBERTHEORES X CREH R OB RAILEE~ 0 i3 %
B <= i0im+ 5 b 0T, TOHTEIERIIKD 72, b, —BICBREOBRBA OR
&, BRSO BHEE £ IKF <220,

MAIZ L 2GR RO S L AR O LR, XBEITHHF (XRD), EAM
BB (SEM) 12 X588, EPMA IZ X250 & VA& L 72, EPMA 507 A SLEHE, 4
A & HIRESRBIR IO R A, B L o OB KRT W $ CHFEI L, 2 OB % 5047 L
7o %72, %ﬁ*éﬂtﬁ@%@*ﬁﬁ%ﬁ Ut YREBE (T0vol%) % 53BN v 72 ik B 5
DRFESAELBEIZ L DWE Lo 5510, FSETLOHEIE L CE, XRDIRBE DM, ET
ﬁ@ﬁ%ﬁok%uIk%%ﬁ¢kﬁ”%m%tﬁﬂﬁﬁﬁ(m® WXL &
L7 %8B, DSC OHMHEEIZ0.167C/s & L 72,

3. XEBERBLUER

1. HFERO MABRICLZZL
MA SLEREF [ IC X 2 8 K SR o SRR 2

L% Pig 2 15RT. 25, 5hKEOREC 50 oo sr ]

PVTEA M- ZFEZWEL, S5hRiED Eam

AFHE SEM BIZE 0 6 7 W 284 217 (EH 8

MEKE) FWELL. BRABOREE 830k

25h ¥ T MA KR & LA 4 % A5, 25h A %

5100h ¥ TidiZ & A &2 L84, 1000 LUE 220

BHIL 720 C ORI, 3000 M 0 8 E]O \

KikB % SEM I & - CTHIE L2555, %7

S7u YT OMMK T AL RBE s o 0 hﬂﬁw
1 5 50 100

END, R PRAMIES B X CHEMSD
DEIML, 70 %) KBRS L - Tordg s
NGV 2RRETFPBRENL D EEZ SR
%o

K, MA BRI & 2 B ARR T OAREIL % SEM 12k o THISE L 720 2088 # Fig 3
K%?o1h®ﬁﬁﬁ%@tbwﬁ,ﬁfuﬁiﬁ%mﬁﬁuﬁﬁﬂﬁkm%ntuké<%m,

MMmghm&h

Fig.2 Effect of the milling time on the
particle diameter.
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Fig.3 SEM photographs showing morphological change of the particles with milling time.
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Fig.4 SEM photograph and charactristic X - ray images of cross section of the powder particles.
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Fig.5-(alb) X - ray diffraction patterns (Cu K « radiation) of the powders milled for various times.
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Fig.6 Particle size calculated by the use
of the Scherrer equation.
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Fig. 7 DSC curves.
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Fig.8 TEM photograph(a) and electron diffraction pattern(b)
of the powder particle milled for 300h.
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Fig.9 Ti and Cr contents of the powders milled

for various periods of time.
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Fig. 10 X-ray diffraction patterns (Cu K o radiation) of va-
rious proportions of powder milled for 100h.
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