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Numerical simulation of single roller melt-spinning for
solidification process of Cur Cr alloy

WANG Youwhong"?, SUN Zhamrbo', SONG Xiao-ping'
(1. Physics Institute, Xi an Jiaotong University, Xian 710049, China;
2. Materials Institute, Taiyuan Science and T echnology University, Taiyuan 030024, China)

Abstract: The numerical simulation model of single roller melt-spinning for solidification process of Cur25% Cr al-
loy was built, and the vacuum chamber, cooling roller and sample were taken into account as a holistic heat system.
By the cooling curve and the temperature field, it can be known that, the solidification time of ribbon is 1. 0 X
10" * s, the even solidification rate of ribbon with 60 Hm thickness is about 10° K/ s, and the temperature of cooling
process does not obviously go back by the release of solidification latent heat. The solidification rate of ribbon is at
0.01070.394 m/ s, and it changes from high to low with the prolonged solidification time. The simulative results are
compared with the experimental and published ones, the validity of the model has been testified, some solidification
rules and parameters of Cu-Cr alloys were firstly gotten.
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single roller melt-spinning
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Table 1 Solidification time and

cooling rate at different thicknesses

Thickness/ Solidification time/ Cooling rate/
Im (107 %s) (10°K/s)
10 4.19 15.6
20 7.11 9.17
30 8. 62 7.56
40 9.50 6. 86
50 9.93 6.57
60 10.0 6.52
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Table 2 Cooling rates of

different rapid solidifications

. Characteristic
Cooling rate/

Prepared process (K+ & 1) thicﬁness/ Ref.
m
Melt spinning 10° 30~ 60 [6]
Melt spinning 10° - 107 215 [3-5]
Melt spinning 10° - 108 10~ 100 [2]
Melt rotary 102 - 10* 100 - 200 [2]
Spray deposition 10° ~ 10° < 50 [2]
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