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Numerical Simulation of Solidification Structures of Ag-28Cu
Alloy Continuous Casting Based on 3D-CAFE Method
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Abstract: Based on 3D-CAFE method, the solidification structures of the Ag-28Cu alloy continuous
casting is simulated, and the effects of surface heat transfer coefficient, pouring temperature and casting
speed on solidification structure were studied. The results show that by increasing the surface heat transfer
coefficient, reducing the pouring temperature and improving the drawing speed, which can have the
beneficial effect to grain refinement. Under the best process conditions, that is: the surface heat transfer
coefficient is 1800W/(m*-K),the pouring temperature is 830°C, the casting speed is 1.5 m/min, Ag-28Cu
alloy solidification structure have the largest proportion of equiaxed grains and the finer grain size.
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Fig.1 Relation between FE mesh and CA cells
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o, S MAH B R=8.3145 J/(mol-K) . HIVBAHZ A1
P EC R B AT HUREUR Gibbs-Thomson &
ot HA R SR EKES 1S 0, =2.27202
x10° m/(s'K?), a3=1.09001 x107 m/(s-K’). Hiflit
BIEEER A d8%3Tmm: 7 S ECH 19766, /NI
B TC KN 96544; CAFE 54808 #8x4 mm.
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Tab.1 Physical parameters of Ag-28Cu alloy for calculation('"?

24 ol
FERE (p)/ (kg/m®) 10*
HEEE (T,)/C 779
SIAEK (k) /(W/(m*K)) 352
R (L)/KI/kg) -166.4
H# (C,)/(0/(kgK)) 32
PP BARE (0)/(m?s) 5.4346x107
P HUEEL (Dg)/(m?s) 2.42x107
WHLEE (Q)/(J/mol) 48886
Ag FRAHZERLR (m,)/(K/at%) -4.560
Cu MHRAHZ R (mp)/(K/at%) 5.067
SPE AT RE (k) 0.313
Gibbs-Thomson &% (I)/(m-K) 1.4486x107
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BEAh, R ETEAL B L ny ma=8x10°m>, iR, [ 4 %% Ag-28Cu &4 HIEMHL.
AL FE g max=1x10° m™s ATEAZILA L I
B, IRDA BEbR 2RI by 22 R 2 MRLEBH
A R0g: AT, = 0.25K, AT, 02K, AT, .=0.1 Tab.2 Process parameters of continuous casting

K, AT, ,=0.1K. No. PG/ HiE TR
min g/ C (W/m*K)
2 GRS M1 11 830 1800
M2 1.1 830 3000
2.1 GEtEMEhsE R M3 1.1 830 5000
R FAR T ZESHON S Ag-28Cu & ikt ] M4 L1 930 5000
MBI, JEEANFE G Pyt iR AR M5 11 1030 5000
AR FGATER,, T2Z&4mE 2 Fryl. Ml M6 1.3 830 1800
T2 H e [ S A0 25 SRR S Ber & O L& 2. 3 M7 1.5 830 1800

(a).3s: (b).5s; (c).7.55;(d). 9.5s; (e). 11's; (). SEURLEH
B 2 BRI 4 S AR A SRR 45 R

Fig.2 Simulate crystallization process of M1 [(a~e): 3~11 s] and the experimental results of cross section of castings (f)
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Fig.3 Simulate crystallization process of M1 [(a~e): 3~11 s] and the experimental results of lengthwise section of castings (f)
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Fig.4 Macrostructure of Ag-28 Cu alloy by continuous casting
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Fig.5 Results of solidifying structure of Ag-28Cu alloys simulated by seven process conditions
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Tab.3 Statistical results of solidifying structure of Ag-28Cu alloys simulated by seven process conditions

Zei- I Ml M2 M3 M4 M5 M6 M7

Ep R 435 475 489 480 439 452 474
SFEIERRLE AN /(10°m?) 7.54 6.90 6.71 6.83 7.47 7.26 6.92
/MR A /m? 10°® 10°8 10°8 10°8 10 10 10°®
wNMRRERT B /% 57.471 72.421 86.912 77.083 84.282 64.602 63.924
e KARRIE A /7 (10°m?) 4.08 6.98 11.8 8.81 12.9 5.86 5.21
PRI E AR /(107 m) 1.40 1.34 1.32 1.44 1.43 1.37 1.35
SERIERIELAZE /(°) 30.275 29.966 30.230 30.219 29.422 29.748 30.889
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Fig.6 Grain size distribution of different surface heat transfer coefficient (a), pouring temperature (b) and casting speed(c)
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