1z W11 HéskIi Vol. 12.No. 11
2022411 H Nonferrous Metals Engineering November 2022

doi:10. 3969/j. issn. 2095-1744. 2022. 11. 03

Je RO EE 18 oy TR AL BH- A AL 05 Tl S ik g

X'J ”‘g%’ll A é‘? ’ﬂ:é 91‘&;{'3—‘ iél?b
(AT WL AKAE FHEFR. 3 FE 050091

W OE SRR R AR SRR AL S R 2 1R 4120 4 H DA O FE AL (8 25 4 A LA AP B R AE . R T IR B E A 4B B

o T A X AR OV TR A Y AR A A B R AT 5 R SR £ B B A ST 20 T 2 RS S A ROV AR L 38 WL I S AR 2 TR Y SE
HERAE L HFFE Mo-ZrO, 42 ) W 2 A2 417035 [ RS RLROWSSE # 5  S3 RAIR  RZ TAR OC R o S AL SR T . 00 AV 1T AR 0 90 4 B b 2
Mo {4 AR 53 B 1 38 Tt 3 o v 3 35 000 A BOBAG ¥ WU AR RRAE . SR I R0 B (GEMD Jy i g 37 B 7 3 30 AH 43 1 48 i
62 JR P S HL T AR T AR, S BB L Rl OUL 2 21 et 0 A A 2R S 4 T T R 98 IR AR A A M ek UL g B )

BEAR L .
KB : Mo-ZrO, 42 J& M s s MR 48050 R P &R GEM 7 i
thE 4% S TC113. 22 XEKFR ARG A N EHE :2095-1744(2022)11-0015-08

Electrical and Thermal Conductivity for Mo-ZrQO, Cermet by
Fractal Characterization of Microstructure
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(Department of Intelligent Manufacturing, Hebei Vocational University of Industry and Technology , Shijiazhuang 050091, China)

Abstract ; The physical properties of cermet are closely related to the material composition and spatial structure,
and its morphological distribution of composition phase have fractal characteristic. Based on the percolation theory
and fractal theory, the fractal dimensions of the conducting phase were calculated through the binarization of the
microstructure image analysis. The quantitative characterizations between the fractal dimension, microscopic
morphology of the conducting phase and the critical exponent of percolation were established. The relationship
between the microstructure and its electrical and thermal conductivity in the full composition range of Mo-ZrO,
cermet were studied. The results indicate that the fractal dimension of the conducting phase increases with the
increase of the Mo volume fraction,and the relationship between conductivity and fractal dimension is consistent with
the percolation theory. Based on the fractal dimension of the conducting phase, the General Effective Medium(GEM)
equation was used to establish the electrical conductivity and the thermal conductivity models of cermet. By
combining the quantitative analysis results of the microstructure and the percolation model of cermet, the gradient
change of the macroscopic physical properties of the cermet can be effectively predicted.
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Fig. 1 Fractal dimension calculation of conductor phase for 40vol.% Mo-ZrO, cermet:

(a) Microstructure morphology; (b) Binarized image; (¢) Box-counting fractal dimension
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conducting phase and the volume fraction of Mo
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