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Fig. 3 Numerical and mesh models of 3D brittle rock particle samples

K1 ZHMfks s B RFREEA N
W ¥ ER

Tab.1 Physical and mechanical properties of 3D
brittle particle sample numerical model
I SR Ik WIS H KRS iR
/kgem™3 /GPa - /MPa /MPa
3200 60 0.25 36 12
PN EE 4 £ 59k £ EA LA B U] e
/(0 /() /Pa*m /Pa*m
40 10 100 500

3.2 EEFAREWREBELER

TEARWBE AL S 5 v, S 8 6 Fh b K
B 4L 25 m/s, 50 m/s, 75 m/s, 100 m/s,
120 m/s F1 150 m/s 3BT = 2 UKL Y i of 0 A%
TEBL 5 1500 67 s, Ifid 56 T 20 B2 B BU(E AR
FOUECHRE  FURE ) 8 0 0 2 B A5 3 RS 43 ) an 1] 4 A
K5 Bros, Hod G #0 Foh 0 fY B T AT
WEL B EMAGE T8 1 Moot 45
U] AEAR R Y oo KR 2L (8], 2 o B BE /N T
T 50 m/s B =2 i PR SURL 4 & AR T ORI 4R S B
FRTR 24, IF B A B S i s > o Bl BE K T AR
T 75 m/s I Bl G s SRE 0 5 R 1) A A
JEE A5 A7 17 O T S 3 T, UK R T 2L L R R
W AR AR B 5 2 ey R B IR B 150 m/s B L B A 4
fiffe K a1t 1 /N B

B4 BEREIE 2 OR R OR 2 7R BRE 5 B A 7] Bl e A4
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Analysis of 3D brittle particle impact crushing characteristics based on CDEM

LIU Xin-ming'**, FENG Chun*'*, LIN Qin-dong®
(1. Institute of Mechanics,Chinese Academy of Sciences, Beijing 100190, China;
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Abstract: By introducing the fracture energy mechanism considering the strain rate effect and the
statistical energy algorithm into the continuum-discontinuum element method (CDEM) , the quantitative
analysis of the damage and fracture degree and energy evolution in the process of spherical impact
crushing is realized. The results show that the impact crushing process is divided into contact energy
storage stage.,damage fracture stage and fragmentation stage. First of all, part of the kinetic energy of the
particles is transformed into the elastic deformation energy of the element, and then this part of the
deformation energy and kinetic energy is rapidly transformed into friction-induced energy dissipation
consumption,damping dissipation and spring fracture energy. After the crushing is nearly complete, the
fragments continue to disperse. At different impact velocities, the particles rebound, crack, break and
smash. With the increase of impact velocity, the change ratio of D50 gradually slows down and the
fragmentation gradually becomes stable. Secondly, the change ratio of fracture degree,damage degree and
average damage factor increase and then slow down. The particle damage is mainly through tensile
failure. The above conclusions can provide a basis for the optimization design of impact crushing process

of brittle materials.

Key words: the continuum-discontinuum element method; particle impact crushing; fragmentation size;

numerical simulation;fracture energy
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