952 % i 4 W) % ¥ R Vol. 52, No. 4
20204 7 H Chinese Journal of Theoretical and Applied Mechanics ,JaR20

&k 71 =

e EREEXN =R | BLHR
RERMENEIHAR

AT R doet BEMST XUNRAD B
* (B R B ) ST T AR e g 2 R A e R, kst 100190)
TP EBHERE K2 TRRE %P, Jhat 100049)
(bR TR, bt 100871)

WE URAGHTE A BRI RER T, [N TR . MORERAE . SR AU, T L AT
A AVEF i e = WA G5 R E R A I PR B AT A BT HR SR 1R 3. R T O RSP I BRI, AP T Fh
THEERE RSB (BT BB AR, R 2% fE e (6] J2 5 B0 — WA 454 | T INT AR RE SR TSR A s . &5 Rk ],
H IR J2 J5 S = WA A ) | B W (KD S AT AE P S B 53+ ()2 B D7) ) 5 0 B m 0 J2 5 TS 5 R T S 08 K 1 5%
Wi 57 A TR) 22 R R AR 2 I, AR GERRL S AT BTG S 45 A7 AE 70% LL B 225 SRATA SO B A]
DA R B ey R L, R 22 P 31 5% LAPY . AH B S R s s PR HURE - 18] J2 )5 BN 0, AR LR AL
MU E VG R g, MABE, ASCEE T A LT S5 (P12 EERMR SR K L) R R 2
B (BERLE) BEATOFFT. B8 T BT OIS0 G50 JLAT R B S HOR U . 7858 BT AERE L, e T LTS
KIS A0 RE R BRI FEN s T AEBOE S W R PITE AR IO JERE 1, 792 1 JLATRTRE 2 K00 = W1ia 45 I 77
BT IR .

KR WIS, TR, FHmBIY, RERRCR, Im AT

FESES: 0346.1 XHEFRIEAE: A doi: 10.60520459-1879-20-092
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Abstract As a load transfer and connection element, the sandwich structure is widely used in aerospace, material
characterization, flexible electronics and other fields. Understanding its fracture behavior and characteristics can provid
theoretical guidance for designing the load capacity of the sandwich structure connector. In this paper, based on th
improved elastic foundation theoretical model, we proposed a new theoretical model to calculate the energy release rat
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of the sandwich structure. The theoretical model consideredftbet ®f the interlayer thickness on the energy release
rate of the mode | fracture energy of the sandwich structure. Results showed that the influence of the middle layer on the
energy release rate of mode | fracture has two parts: the influence of the shear force of the middle laye ket df éhe

middle layer on the increase of structuraftsiess. When the dimensionless interlayer thickness takes the maximum value
of 2, the energy release rate from the traditional model may have a deviation greater than 70%, compared with the finite
element calculation; our model can greatly improve the accuracy, and the error can be reduced to 5%. Compared with th
improved elastic foundation theory, which is only applicable to the case where the thickness of the middle layer is small,
the theoretical model has a wider range of applications. In addition, by using the present model, two geometric parameter
(intermediate layer thickness and initial crack length) and one material parameter (modulus ratio) were selected for the
study. The sensitivity of sheaffect to structural geometry and material parameters was discussed. Based on the constant
load, the influence of geometric and material parameters on the energy release rate was discussed; and on the assumpt
that the fracture toughness of the structure remains unchanged, the influence law of geometric and material parameters
the critical load of the sandwich structure was obtained.

Key words sandwich structure, interlayer influence, interface shear, energy release rate, critical load
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Fig. 1 Sandwich structure diagram
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Fig. 3 Variation of dimensionless energy release rate with

dimensionless interlayer thickness —Comparison of improved elastic

foundation theoretical model and finite element simulation
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Fig. A1 Mesh diagram of the structure without cohesive elements
K A4 H 2R 1 BT A5 2L I A 1

Fig. A4 Crack tip grid of the structure with cohesive elements

Mid: 2 MATLAB SKEZ{KHD
1R YRS RITT 28 B AR MATLAB KRR,

K A2 JERER 1S n SRR BRI P

Fig. A2 Crack tip grid of the structure without cohesive elements
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Fig. A3 Location of the cohesive elements (orange line) code - RIATHF X . MATLAB K fFACH.



