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ABSTRACT Milling media of steel and partially stabilized zirconia(PSZ) were used to produce MasSi by
mechanical alloying(MA) of Mo-25.0at%5i elemental powder mixture. The effect of milling medivm materials
on MA of the powder mixture have been investigated by XRD and DTA. The reaction rate and the end-product
noticeably depended upon the milling medium material. The formation of MosSi and Mos5is phases by PSZ
ball-milling took place after 15 hr of MA and was characterized by a slow reaction rate as Mo, Si, Mos5is and
MosSi coexisted for a long period of milling time. The formation of a new phase by steel ball-milling, howev-
et, did not take place even after 96 hr of MA. DTA and annealing results showed that MosSiz and MoaSi were
formed after heating the ball-milled powder specimens to different temperatures. At low temperatures, Mo and
Si were transformed into MosSis. At high temperatures, the formation of Mo;Si can be partially attributed to
the reaction, 7Mo+8i+MosSi; — 4Mo;8i. The formation of MosSi and MosSi; phases by mechanical alloying
of the powder mixture and the relevant reaction rate appeared to depend upon the milling medium material as

well as the thermodynamic properties of the end-products.
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Fig. 1. XRD patterns of the mechanically alloyed Mo-
25.0at%Si powders at various MA times: (a) milling
medium of steel, and (b) milling medium of PSZ.
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Fig. 2. DTA data of the mechanically alloyed Mo-25.0
at%Si powders: (a) MA 48 hrs, milling medium of
steel, and (b) MA 12 hrs, milling medium of PSZ.

F XA B A9 27 3(a)dl viekd vle) 7o)
850°C o4 Mo} Si 927} MogsSiphe s walsle]
01, 980T oA = Mo,SiAke. & W3l 718 HolF
3 glek. PSZe] Welvl A ALg-sled 124]7F 71A1H
ke Bkg oJx]2)13 Aapd 3(b)), 8907l
4] Mo} Sigl47} MosSiAo 2. wislslglr). 1040C
o4& Mo,Siate 2 wWEgl 7.8 RFa Qo
MosSisite] A AAE theel] Mo,Sizl AAFEE
olf= oA AFslRe] MosSis®] A4 de] MosSi
B ol & 59 g 7, MosSis9] AEE7}
MosSivel o =7] wliql Ze& Akgdc}, 13
30)AH GAeF PSZ7) AR A 71 AHTEE
A] PSZ9] Eo] wlnE o] PSZ] Eibo] FEER &
J" Ao A€
23 3ol el wie} o] Al AAS A

B= Mogl Sislar} MoSiydo 2 wWelgh ¥, Mo

Vol. 5, No. 1, 1998



68 shaky - |A - 2SR - 01ald

—
5]
—

[ MogSiy
A ¢ Mo,Si

(Steel)

MA 48 hr Vo

{110)

Mo As-MAed mo
1200) a1

850°C

5 )
oog amﬂ?l“gﬁﬂ‘\. H o mo ot gl

Intensity {(Arbitrary Unit)

o a 1100°C/1hr
DD oo} L oo B ga d e .
: I N i :
20 40 60 80
2 9 (degree)
® | (psz) 0 : Mogs,
MA 12 hr At Mo,St
Mo As-MAed g :PSZ
(110) Mo Mo
(200) (211)
Mo 880°C

ooe umdj 0 e g Moggpgod Me,

1040°C

Intensity (Arbitrary Unit)

2 9 (degree)

Fig. 3. XRD patterns of the Mo-25.0at%Si powders
mechanically alloyed and annealed at different temper-
atures: (a) MA 48 hrs, milling medium of steel, and (b)
MA 12 hrs, milling medium of PSZ.
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