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Abstract: In this work, the mechanical
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behavior of partially sintered ceramics TTTTinetrenteeeenttt " . Pfg;f]'
under both tensile and compressive e " o Do /g,g:“!
loadings was  investigated by El ;f o4r __,ggE'i.
performing 3D discrete element -5 02} L
method (DEM) simulations. The §; ol -":):6.'.;; - - J
simulation results indicated that the Relative density,
failure of samples under tensile 'SSSREIISR 20010 ¢ o0 AL
loading was dictated by the nucleation Clozsny 3 = ;u 1200 o= 0110 1
of crack, whereas for compressive je! , wolee 01 10 o
loading it was linked to the : Ej : ” T R 06 P
coalescence of cracks. By monitoring Ej
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the time sequence of bond breakage 0.70

Relative density, p
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and its failure mode, it was found that
for tensile loading the dominate failure
mode of bond was tensile fracture, whereas for compressive loading it was shear fracture. The fracture strength of
sample was closely related to the critical tensile (o) and shear (ocs) fracture strengths of bond. As to the partially
sintered alumina ceramics considered in this work, it was found that the predicted tensile and compressive fracture
strengths can both be in quantitative agreement with experimental data. The simulation results indicated that the
influence of the distribution of bond strength on the compressive fracture strength of sample was minor. While for
tensile fracture strength, it depended on the type of distribution: for Gaussian distribution, the strength of sample only
weakly depends on the distribution width, whereas for uniform distribution, the strength of sample decreases notably
with the increase of distribution width.
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Table 2 Simulation parameter setting

Young's modulus, £/GPa Poisson ratio, v

Surface energy, %/(J/m?)

Frictional coefficient Particle size, d /, um

400 0.25

0.5 1

4 HEREW®

4.1 SRR

P 4 D9 iR 4 I8 SR 8 g AR R o T
CLE R, FEINBAAIIIRT BL, N Bl AR 3 KT £k
PERER,  HLALAR il 2 M 4 2 58 e E B . T2
71N A B R R RIS Bl 4 IR . X T4
SE FRIRE A A R 48 0 15 21 P A ER R R 1% 5
SRR PR, Bl GURE 2 I S R R fe PR AR OA
RFAIE: — BRSNS, 32— 2D 3R
AR RRERIE W, B SRR E 00 4E N
FAETR, LR IR B EAE 2 FT (B be BY, AR
T 22 i 12 2 PEAR AL, RVl URE S B — 5 (1 28 1k
RRIE; N iR B EAE R, 33— DI R NAR AN T =
JEN AR o 5 AR DN R AN ], s 2 0 28T R ] 4 B 22
FOURE. [ (1 AR B 4% s A8 A5 A AU R AT R 7 3 — 5 1) T 4
TEM, BRI AN 2 2RI 2 0,

700
Compression Ccy
600 - ----- Tension b\ «d
500
£ 400 N
= ,
@ 300
r c
| by e”
¢ T~
200 i 2y : d
100 - !
0 J L L l/c L L L L L L L
0.00  0.05 0.10  0.15 020  0.25 0.30

Axial strain/%
Bl 4 s RAR g T B BE R AR A8 4K (0=0.82)

Fig.4 Variations of stress with strain for tensile and compressive
loadings (p=0.82)
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Fig.7 Variations of number of broken bond with strain (p=0.82)
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