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Thermal Stability of Fey - P..C.B.M.(M=Transition Metal) Amorphous Alloys

J. S. Gook, W. Y. Chon, Y. C. Jinand S. H. Kim*
Department of Metallurgical Engineering, Chonbuk National Universty, Chonbuk 560- 756

* Korea Research Institute of Standards and Science

(199633 129 232 vk, 1997 d 1Y 244 #ET4LAE 9b2)

= = FALBH FA (AT =T -T) & 2= Fe, P CB.Z Al #Hol 24 (Ti, Zr, Hf, V, Nb, Ta, Cr, Mo, W, Mn, Co, Ni,
Pd, Pt 2 Cw)& #H7bsted o] 5 Aav) frefshe o (T, ZASEw (T 3 spizbal -3 (AT ) ol o1z okl 2ste] AR}
A}, FeyoP CiBy &2 AT 2ke 27K ovt o] gl Hf, Ta 9 Mog& 247t 4at% H7hsk™ 2 gho] 40K o)t e & Frlslal
o}, olZe AT 3k S7he #23la(T) o Aot 24325 (TH Y A5Fe]l =7] wjoich. T, % T.& o AAdE (e
a)7} ok 7.38004 7.052 7F4gS ’z}iﬁl-"il:} e/ac] i Hold&3 of 2 T HFE) Aol Az AN E oo
gep & T, % T s gt *c}l itedol] 7)olEts o 2 Abgm sl

Abstract At the aim of finding a Fe-based amorphous alloy with a wide supercooled liquid region (4T.=T.-T,) be-
fore crystallization, the changes in glass transition temperature(T,) and crystallization temperature (T.) by the dissolu-
tion of additional M elements were examined for the Fe8. P..C.BM.(x<6at%, M= transition metals) amorphous
alloys. The AT\ value is 27K for the Fe..P,.CiB, alloy and increases to 40K for the addition of M=4at%Hf{, 4at%Ta or
4at%Mo. The increase in 47T is due to the increase of T\ exceeding the degree in the increase in T,. The T,and T. in-
crease with decreasing electron concentration (e/a) from about 7.38 to 7.05. The decrease of e/a alsc implies the in-
crease in the attractive bonding state between the M elements and other constitutent elements. It is therefore said
that T, and T, increase with increasing attractive bonding force.
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Fig. 1. X-ray diffraction patterns of rapidly solidified Fe:,P..C.B
MM =Ti, V, Cr) alloys.
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Fig. 2. Bright-field electron micrograph(a) and selected-area clectron diffraction pattern(b) of a rapidly solidified Fe:P..C.B.Crs

alloy.
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Fig. 3. Glass transition temperature(T,), onset temperature of
crystallization{T.) and supercooled liquid region hefore crystalli-
zation(4T.) as a function of M content for amorphous Fe., P.,
CeBM(M=TI, Zr, Hf, x=2, 4, 6at%) allovs.
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Fig. 4. T.. T, and T, as a function of M content for amorphous
Feo DCEBMOM= NI, Pd, Pt x=2, 4, 6at%) alloys.
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Fig. 5. T, and T. as a function of average outer electron concen-
tration per one atom{e/a) for amorphous Fe:P.CiBM (M= T,
7Zr, Hf, V., Nb, Ta, Cr, Mo, W, Mn, Co, N1, Pd, Pt or Cu)alloys.
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Fig. 6. Differential scanning calorimetric{DSC) curves of amor-
phous Few P C.BTix = 2, 4 and 6at%) alloys.
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Fig. 8. X-ray diffraction patterns of a amorphous Fe,P..C.B,
Cu. alloy annealed for 600s at 743 and 802K.
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