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Fig.1 Morphology and XRD pattern of Fe-based amorphous powder
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Fig.2 Sintered sample of Fe-based amorphous composites
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Fig.3 XRD patterns of Fe-based amorphous and its composites
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Fig.4 Interface morphology of Fe-based amorphous compo-
sites (a) and electron probe line scan of the interface
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Fig.5 DSC curves of Fe-based amorphous and amorphous

composites
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Table 1 Thermodynamic parameters of Fe-based amorphous
and amorphous composites

Parameter Tg/K TJK  ATJK  Ty/K
Amorphous powder 861 920 59 964
Amorphous composites 861 913 52 943
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Fig.6 Temperature dependence of thermal conductivity of Fe-

based amorphous and amorphous composites

AN, AYIBEEIRE TS oK. 7F 298 K i, Fe 3%
EREES5EAMENM G RSN 1.510 f1 1.998
Wim K, 24358 B Tt e & 423 K I, 43 5] 3.908 #1 2.829
Wim K, H[E SRS A, SRS HRARE
EHFEFERATHPFHEBERERER. ERHH/TE
BHRS TS, AT IR KA LT MR T,
H75 F 1013 B e R e BR 1 7E LA o B IR BB 1 = 2%
02 AR A S U T EFHSRG, B SEs R
WA RAEIUR , 3R S 3 3 2 L A 2R S A /MR
2. FERESMETRRE ZnAl 3L SIERELF,
FRAIL#] 100.5 Wim K, HH T Fe BIEHMFHAAR
B, fEAERGERE S, Yl B R BRI, N4 #
BB AR SR S, TR AR N Geid Fiok,  TE
HEMERERWBEET KBS R, FEEERES
AREI # 3 2R AR

Fe RAEMA MM G RILE SMEAE XN
x, WHEEmNHERRY, BT HEATH. PR,
SEGRE IS, A FHAS S A T2 3 1 S T R
RIS TR, 5T G RO, A5 R T4 5 R
FEREAEME L FERILIEREGEEREE, B
MERMENEAGIERE SR —. LRSS Fe
FeAE i 2 A M BRI AR — LI, A FRTE
) 32 Bh 77 A AR TT 2 BB R A, e AR e T,
A 3 (P BELASE AR K, A BOR BRI EA MR
T b A7 T B, B S B A th AT SR A AR,



WA ERMES TR

46 %

* 2526 -
:{’ 1.6} 1-Fe-based amorphous
u?g 14 | 2-Amorphous composites
S 100
X '_//"
> 10} : 2
§ 0.8}
£ 06}
2 04}
[} 1
£ 0.2}
) —
F 77280 300 320 340 360 380 400 420 440

Temperature/K

K7 FelbdE@ REASMENAT BARBERER LR
Fig.7 Temperature dependence of thermal diffusion coefficient

of Fe-based amorphous and amorphous composites
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Thermal Conductivity Properties of ZnAl/Fe-based Amorphous
Composites Manufactured by Pressureless Sintering

Yang Xiaomeng, Chen Qingjun, Zhang Shaowei
(Nanchang Hangkong University, Nanchang 330063, China)

Abstract: The Fe-based amorphous composites reinforced by tough ZnAl particle were prepared using pressureless sintering, and the
structure, thermal stability and thermal conductivity of the composite material were investigated by XRD, SEM, DSC and laser indeed
thermal conductivity tester. The results illustrate that compact ZnAl/ Fe-based amorphous composites can be formed by pressureless
sintering in the supercooled liquid region. ZnAl has no effect on the nature of Fe-based amorphous matrix. There is no interface reaction
phase generated in sintering process, but the thermal stability slightly decreases. Within the scope of the 298 K to 423 K, the heat
conduction coefficient of composites is lower than that of the Fe-based amorphous alloy, and the thermal diffusion coefficient slightly
changes with the rising the temperature, which show that the composite material has better thermal insulation property.

Key words: ZnAl/Fe-based amorphous composites; pressureless sintering; thermal stability; thermal conductivity; thermal diffusion

coefficient
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