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Calculation analysis of hot deformation structure of TC18 alloy

WANG Qing-rui, SHA Ai-xue, HUANG Li-jun, LI Xing-wu

(Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract: The fractal theory was applied to analyze the hot deformation microstructure of TC18 alloy under different
technological conditions. Box Counting Method was used to calculate the fractal dimension of microstructure. The
influence of processing parameters on fractal dimension and microstructure was studied. The results show that the shapes
of hot deformation microstructure are self-similar and can be quantitatively described by fractal dimension. When the
strain rates are 0.01 and 0.1 mm/s, the fractal dimension decreases with increasing deformation temperature above
transformation point. When the strain rate is 1 mm/s, the fractal dimension increases and then decreases with increasing
deformation temperature. While the strain rate is 10 m/s, the fractal dimension decreases and then increases with
increasing deformation temperature, which is caused by grain growth and recrystallization.
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Fig. 1 Fractal dimension calculation of structure of TC18 alloy at 10 ‘C and 0.01 mm/s: (a) Hot deformation structure; (b) Binary

image; (c) Fractal dimension
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Fig. 2 Fractal dimension calculation of structure of TC18 alloy at 60 ‘C and 0.01 mm/s: (a) Hot deformation structure; (b) Binary

image; (c) Fractal dimension
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Fig. 3 Binary images (a, b, ¢) and fractal dimensions of structure (a’, b’, ¢’) of TC18 alloy at 0.01 mnv/s: (a), (a") 910 C; (b), (b")

935 C; (¢), (¢) 960 C
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Fig. 4 Binary images (a, b, ¢) and fractal dimensions of structure (a’, b’, ¢') of TC18 alloy at 0.1 mmy/s: (a), (a") 910 C; (b), (b") 935 C;
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Fig. 5 Binary images (a, b, ¢) and fractal dimensions of structure (a’, b’, ¢’) of TC18 alloy at 1 mmys: (a), (a’) 910 C; (b), (b)) 935 C;

(©), (¢") 960 C

InC(r)=13.192 0-1.504 4lnr InC()=11.9782-1.334 2Inr InC()=13.185 7-1.471 7nr
R=0.999 ) R=0.99977 b’ R=0.99978 ©
10F D=1.5044 (@") ol D=13342 (®) 10+ D=1.4717
S S =
S :
= 9 Q:J \:) 9F
= = gl =
8t , sl
2.0 2.5 3.0 3.5 2.0 2.5 3.0 3.5 2.0 2.5 3.0 3.5
Inr Inr Inr

6 AR K 10 mm/s BN FEHRLE R TC18 K& & VR TR 2R 1) — A BUE S TE 45
Fig. 6 Binary images (a, b, ¢) and fractal dimensions of structure (a’, b’, ¢') of TC18 alloy at 10 mmy/s: (a), (a') 910 C; (b), (b") 935 C;

(©), (¢") 960 C
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