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Viscosity model parameters fitting of feedstock in
MIM simulation and analysis
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Abstract For solution of feedstock viscosity model parameters and shortage of regress function in current molding
analysis software, the flow process of Nom Newtonian feedstock fluid was firstly studied by using CrosssWLF Sev-
e Parameter model and a Quick Self-adaptive Genetic Algorithm was built and the viscosity model parameter fitting
solver was realized. The seven parameters of Cross viscosity model of W-NrFe and 316L stainless MIM feedstock
were fitted, the multicorrelation coefficients (R) of fitting results are 0. 998 489 and 0. 998 200, which means its ac-
curacy is very high. Then the necessary material data was obtained for quality forecast of mold core part made of
stainless steel and heavy alloy tungsten ball, and for optimal design of mold and process parameters by this way. It

establishes the foundation of material database of MIM.
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Table 1 Viscosity of W-NrFe feedstock at

different temperatures and shear rates (Pa * s)

Vs !

t/ C
3.543 11.810 35.430 181.100 345.300 1 181.000
170 1761 1028.0 604.9 318.5 112. 4 47.94
180 1558 924.9 454.9  246.5 107.6 47.28
190 1216 902.0 446.9 170.9 101.3 39.71
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Fig.3 Relationship between viscosity and
shear rate for W-NiFe feedstock
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Table 2 Viscosity of 3161 Stainless feedstock at

different temperatures and shear rates (Pa * s)

Vs !

e 3.543 11.810 35.430 181.100 345.300 1 181.000
170 4920.6 2777.0 1489.0 698.0 336.4  146.50
185 2184.9 1229.0 656.0 297.4 132. 5 47.42
195 2168.6 1162.8 604.1 274.0 125. 5 48.20

UEERREERR S H{EN: T = 6235.8 Pa,
n=0.4032, Di= 4.589x 10" Pa*s, D,= 426.9
K, Ai1= 26.45, A= 2. 19K, B ELE RN
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Fig. 4 Relationships between viscosity and

shear rate for 316L stainless feedstock
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