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Effect of Transition Metal on the Thermal Stability and
Mechanical Property of Fe-based Amorphous Alloys

Jin Seon Gook and Dong Joo Yoon
Department of Advanced Materials Engineering, Hanlyo University, 545-704

Abstract This study has investigated the effect of thermal stability and mechanical property of Fegg.xP1oCgB4Mx(X=
2, 4, 6, M=transition metal) amorphous alloys fabricated by the melt-spun process. The glass transition tempera-
ture(Tg), crystaflization temperature(T,) and hardness increase with decreasing electron concentration (e/a) from
about 7.38 to 7.18. The decrease of e/a implies the increase in the atfractive bonding state between the M elements
and other constituent element. The decrease in a/e leads to the enhancement of the atiractive bonding state among
the constituent elements which is favorabie for the increase in Ty, T, and hardness.
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Fig. 1. DSC curves of glassy Fe;sP1,CsB,Ti; and Fey,
P]oCGB4Pt4 alloys.
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Fig. 2. X-ray diffraction patterns of a glassy FeysP1,CgB,Pt,
alloy annealed for 600 s at 770 K and 820 K.
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Fig. 3. Variation of T, and T, as a function of average
outer electron concentration per one atom(e/a) for amor-
phous FegP),CeBMy(M=Transition Metal) alloys.
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Fig. 4. Varation of Tg and Tx as a function of average

outer electron concentration per one atom(e/a) for amor-
phous Fe,gP;,CeB,M,(M=Transition Metal) alloys.
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phous Feq,Py,CeBMg(M=Transition Metal) alloys.



348 TN - 455

H7HEH AT} 40 K olao] Slo] @FetgAo] 27}
Bk WO Co, Pd, Ni, Pt 58 B8 e
AT} 40 K o812 o] debgaol gashe 3%
& BY ead) ZaE HolBEUAMSt T 74
fx Aolo] Y AWl Fkse A& Juy
. & T, T AsagEel 27 W dashe
R}, olaid A%e eas] 29 BHERE Mol 1
|ED2AM MAEE Fe-M, P-M, C-M 28]31 B-M3}
F2E0] BHES BA)EES} vjS Erhe Az
Bl 8918 4 AcHe

Naka 5] €80 Fe-P-CA| Ml dkaol 3d Ho|Z
&g W W T ead) BAE et BrUSS
T 27188, S4datel 2% Aalss s d W4t
7h Hlo} 1842 Tob BAECE SECHI. Fegy
PCeBMy(X=0, 2, 4, 6) HIAHSA thet o))
@ Z%e 1Y 3504 Rlo] shsaltt =3 T,
Wt ofle} T, 9] olsh B YL Holn Ige
& % . oleie wae FEUHolEHe EF
AR 4e4E BESUAE@ C, Bl 22t o
Fap| A9) B4 wEse) Ykl Az Fah
serEgsA Aaztel AREE 20T, B
JIEEERHE HeTIEE T BYHLEE 5
Atk Abg gk,

2% 6~88 Hol&e] Wyl mE PReL 194
G BF AIAUE )2} AES] BAE ebd R
olt. e/t 271N Wk AES} Zhashe AU
R Slom, oleigt ke HolFde) 2ol S}

LI | M ¥ T M 1 v ¥ v ¥ v L

880 ~ E
m' oI Fe78P10C6B4M2
- 1 sy
£ 0 .
ey 1 T * Mo " Fe epy ®Cu
g 800 -4 ®Co m gy o
wCr
E 780 4Ta » Mn a Pt o
AH aw
760 -
740 .

7.18 " T}IB ) 7.’20 ¥ 7‘,1‘2 7.:& ) 758 ) 7.'2! ) 7.;0 ) 7..’!2 ) 7.34
Electron Concentration (e/a)
Fig. 6. Variation of vickers hardness as a function of

average outer electron concentration per one atom(e/a) for
amorphous FegP;oCsB,My(M="Transition Metal) alloys.
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Fig. 7. Variation of vickers hardness as a function of
average outer electron concentration per one atom(e/a) for
amorphous Fe76P10CGB4M4(l\/I='I‘ransition Metal) alloys.
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Fig. 8. Variation of vickers hardness as a function of
average outer electron concentration per one atom(e/a)
for amorphous Feq,P;,CeB,4Mg(M=Transition Metal) alloys.
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