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Table 1 An algorithm of establishing equivalent particle set based on grid data
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grids «<— GridlmportProgram() 11T N ks E Al
for grid in grids do
vp <0
for e in grid.elements do 11 grid.elements > T0 5 grid 215 F4 G 4 Al 000 A B 5

vp «<— vp + e.volume / e.point.size()
endfor

ep.vp = vp
(ep-x, ep.y, ep.z) = (grid.x, grid.y, grid.z)
eps.push_back(ep)

endfor
for ep in eps do
ep.neighbors = FindNeighbors(ep, eps)
for n in ep.neighbors do
nep «— eps.find(n.index)
initdis <— GetDistance(ep, nep)
n.Ih < initdis

endfor
endfor
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Fig. 1 Display of thermal equilibrium distance and geometric
equilibrium distance of equivalent particle P and its adjacent particles
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Table 2 Iterative algorithm for geometric equilibrium distance of equivalent particle
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tem_files.update(next_tem)
for ep in eps do
for n in ep.neighbors do
T < tem_files.GetAvgTem(n.index)
a < GetCTE(n.index, T)
nlh=nlh-(1-a-T)
endfor
endfor
while(true)
max_ds < 0
for ep in eps do
ds <0
for n in ep.neighbors do
nep «— eps.find(n.index)
vf < ep.vp / nep.vp
tmp_vec <— GetVec(ep, nep)
lg <— GetLength(tmp_vec)
tmp_ds <—n.lh—lg
vec < SetLength(tmp_vec, tmp_ds)
ds =ds +Vf - E + vec
endfor
ep.ds «<—ds
UpdateMaxDs(max_ds, ds)
endfor

if max_ds < 10e-3 then
break
endif
endwhile
for ep in eps do
(ep.x, ep.y, ep.z) < ep.ds
endfor
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Fig. 2 Geometry of casting
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Table 3 Material property parameters of 304 stainless steel and shell

IH PR (W-m- K  WIAREIC R (KI-kg'-KY) kg IRKR/GPa THRA L W (kg-m®)
i 0.83 20 0.44 2780
5 0.023 20 1.004 1.29
30454 16.3 1580 0.50 200 0.301 7930
1; 1.674e+00 ;x 2.636e+00
.0.83061 : 1.2215
0 [
-0.83061 -1.2215
I =1.649+00 I =2. 250400
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Fig. 3 Numerical simulation results of casting deformation



20214 SETHIET0E

s A ﬁ '- ‘i
IS Founorw [T =

(a) [K3ap i

(b) [&I3bkE L

E4 HHELHEHE

Fig. 4 Partial drawing of casting deformation
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Table 4 Efficiency of this model and commercial finite
element thermal stress calculation software
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Numerical Simulation of Casting Thermal Stress Based on Equivalent
Particle

YIN Ya—jun, PANG Nan, ZHOU Jian—xin, SHEN Xu, JI Xiao—yuan
(State Key Laboratory of Material Processing and Die & Mould Technology, Huazhong University of Science and Technology,
Wuhan 430074, Hubei, China)

Abstract:

Based on the equivalent particle theory, a new iterative algorithm of thermal stress and thermal deformation
in casting process is proposed. The effectiveness of the algorithm is proved by an application example.
Compared with a commercial casting thermal stress numerical simulation software based on finite element
method, the algorithm is proved to be more efficient.
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