F

{EE Founory 1o BSR4}

Vol.68 No.4 2019

BT ARD RN R EIEERIMIAE

(1. IR T AR ZE TS,

bRt RERYEUERASS

HizgR', MBEFE, OB, WEH, BERRS
BHLER 430070; 2. BIVIB TR RIS S RAERESIRE,

HALEIN 430070; 3. REKEHSENBIRAT, ITTEH 123200)

E&EEN:
WER(1972-), 8, B,
BB, TERRBEA
MWAMIHAKRENES
##}, E-mail: jiyundong@
whut.edu.cn

BHVESE

BERN, B, & L,
By B it 3R R. E-mail:
caodongf@163.com

FESES: TG221
MERRREE: A

VEIRS : 1001-4977 (2019)
04-0364-08

=g
FEETERFZES
(2018M632933 ) ; fn==H

ARIZES(20152365002),

WIS HER:

2019-01-02 U RI#FS,

2019-01-29 WRINEITHS .

BE: FNERDT. MIEREREMTED BRSNS DR EE NI &
MAZFITH . FHXIRE/BIPEE)55 R E L SHPERA R PR RIRT, MR TR TR
DEVAVPIIEE, IR T IR RIS RRI U ZEE WA, AN ISEHNIEI(RN:
WIEEEBRERE, MHERMNZRRE)S TSN RMAOF T AR . iTBERKE, T
KRRV B R AL RIS E IR R ERIRAI N D EEF AR PRI ERY S LR8N, BEmREhRihE
& MR REIRID/ R ERSY RN IR EENRRKIITHMIRES, HRBERD KR
ZYIERAFIRM T — M ENEEEINTE; MEANEXI IS AL D F I ERER IR 5T
xB, WEEBEERE. WRERFNZERECINIEIATRRE. thaE . RMNIELR
PRI BB E R ERIFN0 .

KRR RAERD; PUARILEEHE, BRIGREL, WRAIE

EA—MEZHESEME, WIsAHFREREZOMEZ—, BN
BERbRYSR Bl FARER LKA NE KAV B 15 . IASRP BT ST I N AR 2 5
FER IR EIRICE ST 2R . AT RIEAR B A RIC DAL AR R
Mg, XTHEEMMRINIZRIEIC oA R—REETERAFMEELE. &
T UIRICE 7 AN e 2 ERENA SRR M SR RSB S =M. NgER
SHORRERAETISEAIWERZ, MERARS IR A RERIAN 8 & PRI
HEANEEHRR" . —RINS, WIEPRESNIEESERE. NIEIMAS. R
RERST . Wig/EPIFREeESFEIEX . BRIIEERE, ERIMNZERE
TREMARIIE. BPERTEALEE—RYINEPIRIMR N ZER S AR
A, IAARERP RO R SRR A AT ST IR P ETEFERIRE B BIIEX, 1BE
TR INEERTRAEINE . 8T E ANTEERARERIR . B RERRET,
R TEMEINAE—ENRMET, RIPRESEEENSN, DTEHemy
FER RN ERRREMNNN N SNIEEERE . KER"EAERRPRRICE
BEM AR T RN ESKIEREXER, RPIEBERKIE. RER—ENEY
T, WETHS SNBSS EIRAIERE, MEXIIEL BERIZ
BERBEREN. ER, ZREZ THWEDVOUETNEm. 5%, NEDE
— SR S TIRMEHIG RN IEEE AN, EBNTEMT": AREE8K
T0%IBRIKIY), KRB ERZ1%INIERRE, SHIRSEFEER30%; HX, %
BEEMEYENTHETE8RREVNENE R, BTSSR ERIERY
TR, MR —ERE LN IEEE ERFIEN JIRE,
BT SEHMAAIRAIEE . WA E, KENSEART THEREESE
BERENXR, BYXRIESFEREREE. ER"HR TR IERY B @RS
EMERERISZIN, 18RI RIEXI B 2 ERISZIGELAN I D f OS2I/ N . VB XUE




20195 5£4H3/5568%

FURR T AN ERD AR ENFI, SRE
B3, BEERR EEAYEN, RARE2ISELAET
%, SOKE RPN SHIEERERTEE
R ZRERAIK D FI 8L, ERERESHER Z B
PRSSREE, KRKEETREMEND, RESIHHLE
HMERR . EIALIREFRREMHR TSR RS
T DZ T AW EREIES S . BRXLY
R X BE IR R AR BE D FN R WAV BRI L,
M7 EHIE R BT 2T 12, MELITER
HHVIBHTRERE

EFXRHZENBREURDEBIEHARIT T
B8, REFRDEEMMIEEUTHFER A
R, RXIRBERTI AN D R AR E
HULEIEATE . T TR MR BT BEF FERY =R 2R 3UE
L (R REMERR. MIERANRRRNES
W), BETWRNZEE, WETHIEDHANSR
fRREL. Hh, EBAEMENE, BEBAXRAG
DKL . AR BRTOITEG Abaqus, 55T
mRER ( BE) MINELBEREE LR AEHERS
PR R MALERRERIENE, FNHMAMBERER,
I ERS NEBRIIRIDIRR . REGRIGST R, *hEH
BN T RFERIDHT .

1 MAMREER . ARDEER

THRirE
11 R RTTER

PR EAMANMEREN FEE BN TEE:
PRI R A AR VIIRUAR D6, KAGRED
RFREHMNES (FIREEEERZEXEK) . AT
BHITE, PXHMEATRR: OXRARARDHIE
F, OWIEEENSBBEARDER, OXRAAR
WSS9, @EREIFREMMBMSELRES, RE
MRS 5 AR EAL LSRR B R E 2 AR R I
ZpeHI TR

AT EBMUSERHE, FEEIMKERET
FHIEREY, AT RMTETFE, REREWNEER
—PMURMEREETT, MAMETARERERA
THEIFAROERRE. EXRIRNT: FAEY
IPHTRRRES, AFEEMEITZNIRE—E.
RigERIISI D TEEM G, BATENMEIE
fgr, HoF#xeBBPERLFRES, WaEERE
WAFENTRERER, ZMEYREENGEET
Z (E T BB B RO RN - R M ESH D F 1T AH
R, HEYHEEERENINFEEBINT . &
HERWIE FHRRER, BRFMA: TikEXR
RANFRNR, bimma—SEnRsy (8 BRD

jﬁgg*j*il- FOUNDRY

=EBHERNyF BB ) , LinERBESZ IR Fr
FHEFE, GisEEASmooth Steps T TFE N0
#H ., MR SMIERACPE4RETT, I SHISHER
HXFICOH2D4N RN BT, hHEEFEN SR
BE, r. AR, B B SRR S
0.01 mm. WRESHRIIBXSE I E],

1.2 HERHER
ETMRHOEMZ SHPITN OF RN
IR, ASCRAETRENMANZ S XA
RN IEE B ENFREAIENT E. AR NEE
( Cohesive Zone Method, CZM ) EHERAFMEMNET
BEEMITUNTG & . CZMIRELGEERIFAVRIL R E RS
RRYENIIRE, BARTEMERYN, BAFESL
FIMRYPOERES AT BEE, EEaTEREMA
==,
ROBBNNPIRNARBERNBEZM, AX
KA &R DB PP UE ) T Rk R kb i R
H. tEREMBESUREGRFE (18) . BHFE (I
U)o AR (IR ) =F, ANFEEEAFTER
EEB BT, MARDRIERIRBIESNEER

XEFREIHR x

Bl AR R E IR TR B R R E
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Table 1 Some relative parameters of brittle fracture
materials for resin and sand grains
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AR How 0.35
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kLR L THFA o 0.13
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Fig. 2 Constitutive relation and cohesive element of bilinear cohesive element model under type I, type II and mixed modes
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Fig. 3 Crack generation and propagation in resin sand fracture process ( H; )
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Fig. 5 Influence of resin film thickness on tensile strength of resin sand
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Fig. 6 Influence of sand particle diameter on tensile strength of resin sand
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Numerical Study on Tensile Behavior of Resin Sand Based on Micro-Scale
Unit Cell Model Involving Cohesive Failure Mechanism

JI Yun-dong'?, ZHENG Kai-dong', WANG Yao®, ZHONG Fei-sheng®, CAO Dong—feng®

(1. School of Materials Science and Engineering, Wuhan University of Technology, Wuhan 430070, Hubei, China; 2. State Key
Laboratory of Materials Synthesis and Processing, Wuhan University of Technology, Wuhan 430070, Hubei, China; 3. Zhangwu
Lianxin Foundry Material Co., Ltd., Fuxin 123200, Liaoning, China)

Abstract:

The micro-structure characteristics of resin sand, such as sand grain size, size distribution, resin film thickness
and void distribution, determines the macroscopic mechanical behavior of resin sand. In order to describe
the two failure modes, i.e., interface debonding between sand and resin as well as resin matrix failure, a
micro-scale unit cell model based on fracture mechanism was proposed. The micro-scale structure failure,
damage evolution and the effect of 3 kinds of micro-structure (thickness of resin film, sand grain size, and
size distribution) on macro-scale behavior of resin sand were studied. The calculation results showed that
the proposed model could be used to describe the stress concentration of crack tip and the geometric effect
of sand particles with cambered surface, and had the ability to capture interface debonding and resin matrix
failure, which would provide a more effective tool for the research of micro-scale failure mechanisms further.
The study on the effect of microstructure on the tensile mechanical properties of resin sand, showed that the
thickness of resin film, sand grain size and size distribution had impact of different degrees on tensile strength,
specific strength, tensile stiffness and ultimate tensile deformation of the resin sand.
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