Sl (o g Aol (g5l 53 (3lutings oy SN 51 03l

SiaN4-Si02 1) 5lS 4 505 (5145

VL;J. &Lb) J‘QM vag ‘_;LP c\‘ﬁdﬁb Jo| ‘\63\.«5 4.“ C«A"J ‘*\""‘J.L’b) IoSwo

Olghes! sms olKiS1s (390 gwdige 0uSCES05 —)
Olgha) 2l Sbo  gro oKl 03l g0 pwilige 0 ASCiS1s —Y
3y o (Sl g 0 dKiils ¥

OFAF/0Q/YY : Ll ased L3 -V FAY/04/TY tdlie 3L 55)

L lasigns Jpas corg0 (5539 4iged (59) 2SI )l g (Sl jLiS (lojed Jlos! (g1ad )2 slowwdly (Shgar i wiul)d 50 — °"’""$’
g i i (SilSo - ()12 - (S9SN o5 dgume (132l il 4 Mg (] 50 D9isn (5 e 4 S0 I
aid S O gm0 (5 jlwduis (Sl 00l KB 10 1 (IB b piio (g jlwdiots (I Adud W (g ilwddaty i yoSd! 3 ool g (glad y> slowdL
S 5w dianty Adup Wiz S § s yaSl Ko a4y .Celtlo ()5 B ge3T b (w93 cdislle 101 Jgo S b SN-SIO; (559 59u0lS diges (sl
3 im0 LS gl 8 )5 g0 QB 53 e (498 ST (3,5 JBlas g diged 5 50 (slod (y0ged STas 55l 4y I Slul
o=l a8l als wuo o YA Sgue 50 CIB b g diged 35 w0 (slod BMST g 38l duoyd A dgus diged 35 w0 Glod (JB dlayl (g 5Lwais

W35 old diged Jol 2598 50 Fug (SFB1SC g0 Egdgo

Use of Optimization Algorithm for Simulation of Spark Plasma Sintering
Process in SizsN4-SiO2. Composite

M. Rezazadeh'", R. Emadi', A. Saatchi!, A.Ghasemi’ and M. Rezaeinia®

1- Department of Materials Engineering, Isfahan University of Technology, Isfahan
2- Department of Materials Engineering, Malek-Ashtar University of Technology, Isfahan
3- Department of Mechanical Engineering, University of Yazd, Yazd

m.rezazadeh@ma.iut.ac.ir : 55 oS oy DL J g *

Yq \\’"‘\Gﬂil{ J“ ;)Lq.j:cva Jutww‘)bw% b‘)ﬁ



Abstract: Simultaneous application of mechanical pressure and electrical charge on powder samples in spark plasma
sintering process, has resulted in a sample with a density close to the theory. In the present study, a thermal-electrical-mechanical
coupled finite element model of spark plasma sintering system using multi-objective optimization algorithm is proposed to
optimize the mold variable. The simulation performed for Si3N4SiO: (1:1 mol) specimen has good agreement with the
experimental results. Multi-objective genetic algorithms was used for optimization of mold design in order to maximize the
temperature of sample core and minimize the mises stress in the mold. The results show that the optimized dimensions cause 8%
increase in sample temperature and about 18% decrease in temperature difference between mold surface and sample core. This

leads to better uniformity in the porosity distribution of final sample.

Keywords: Spark plasma sintering, Finite element method, Optimization, Multi-objective genetic algorithm
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8. Stefan-Boltzmann’s

9. ansys workbench

10. direct method

11. goal driven optimization
12. sensitivity analysis (sa)
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