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Table 1 Composition,sample geometry and resistivity at atmospheric pressure

and room temperature in five amorphous alloys after annealing at 540°C for 20 min

Average Average | Length Resistivity
No. thickness width between under atmospheric
Composition of
of . terminal |pressure and room temp.
cample amorphous alloy d e
] a
ho/(mm) | Wo/(mm) | L/(mm) po/ (R cm)
1* Fe7é,1CUJ,2Nb3_ zsilz_ SBIO 0. 031 3.22 30.0 1. 66X 104
2“ F€70Cu1Nbl_5V5Silz.5Blo 0. 027 0.92 30- 0 1570, X 10_4
3” Fe73_5CU1Nbo_5M02. ssilz,sB]o 0 029 1- 12 29- 0 2- 05>< ]0—‘
4* Fez3. sCu;Nb;Mo,Si;,. sB1o 0. 029 1.90 29.0 1:67¢ 104
5% Fe;3Cu;Nb,. sMo,Si;,. sB)y 0. 028 1. 10 29.0 2.01X10"*

3.4 HLHEPESFHERENNXER

R ATFE 0. 0001~ 2. 4GPa JLA i 1 7 FEl 2k 55 AN FE Jy o, MEBR I Bt T 3R R
B e M 8 294k L2 o/ po) B IK B p (9725 1k 55 SR LR 3 FE 4,

B3 FIIL 17" .37 57 kB S I 2L B o/ po) IR F7 p PRIS T H B B 2R
KFE. - SIS, BRI R A E 2,

B 4 RO 27 4% R B S I 2L PR o/ ) SR ) » BRI R R . BB
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Table 2 Pressure-relative resistivity equation of five amorphous alloys
after annealing at 540°C for 20 min

No.
Composition of
of Empiric equation Variance
i amorphous alloy
sample
1% Fezs. Cuy. ,Nbs. »Si2. 5B)o p/po=1—6.379X10"3%p 1.920Xx10°°
(@) p/po=1—5.951 X103 3.850X10°°
2* FeqyCu;Nb,.5V5Si)2. sB1o s 2
() p/po=1—6.794X10"%p 1.968x10~°
3* F873A 5Cu1Nbo‘ 5M02,5Si12, 5Bm /)/p0=1—6. 876 X 10_3? 3. 639X 1.0*
(@) p/po=1—6.236X10"3 2.900x10°°
4 Fes.5Cu,Nb,Mo,Siy;. 5By il 3
(b) p/po=1—6.928X10"*p 1. 2631072
6# Fe73Cu Nb;, sMo,Si;». sB1o p/po=1—6.753X10"%p 9.134X1071°

Note; Pressure range; (a) 0. 0001~0. 95GPa, (b) 0. 95~2. 40GPa.
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Table 3 Four modes of thermal treatment and results

Results on X-ray
Mode of Method of Tempe- Holding Method of diffraction
thermal increasing rature time decreasing Average
treatment temperature t/(C) /(min) temperature Phase graininess
/(nm)
Heating up Furnace-
1 540 20 a-Fe 11. 4
with furnace cooled
Heating up Quenched
2 540 20 a-Fe 11. 8
with furnace in air
Get into Furnace-
3 540 20 a-Fe 10.7
540°C furnace cooled
Get into Quenched Amorphous
4 540 20 0
540°C furnace in air state
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iRk 20 min, SRIEFE X SEATHYAEZHT , LI (5] 2 b R BE T R 45 F R L 151 6
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[F] ey i b PR B2 T P39 R RS, DL 6
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Bk b % R A R — T o 7P SR IR 3. 5 nm BEORE] 13. 2 nm, i F Cu 1 Nb
400 88 1 R B R — 2 VS B O T IR VR B T ) B B B A O SR R R
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MICROSTRUCTURE AND PRESSURE DEPENDENCE OF
RESISTIVITY IN ALLOY FeCuNbMSiB(M=Nb,V ,Mo)
WITH NANOPHASE CRYSTALLIZATION

Su Fang!'?, Xie Bin'
(1. Center of Fundamental Physics ,University of Science and Technology of China , Hefei 230026)
(2. Structure Research Laboratory ,Univ. of Sci. and Tech. of China, Hefei 230026)

ABSTRACT The results on X-ray diffraction and transmission electron microscope indicated
that crystallized nanophase was a-Fe(Si) solid solution in amorphous FeCuNbMSiB(M=Nb,V,
Mo) alloys after annealing at 540°C for 20 min. Graininess of ¢-Fe(Si) was 10~ 20 nm. Be-
sides, their resistivity under atmospheric pressure and room temperature and variation of resistivi-
ty with hydrostatic pressure were measured in detail in the range from 0. 0001 to 2. 40 GPa. Lin-
ear empirical equations of their relative resistivity to pressure were obtained by fitting on comput-
er. Finally ,effect of annealing mode and temperature on forming nanophase crystallization were
discussed.

KEY WORDS nanophase solid ,amorphous alloy , resistivity , hydrostatic pressure.



