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Fig.1 Shematic of hat-shaped adhesive joint (HSAJ) specimens.
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Table 1 Dimensions of specimens for experiments and numerical calculations.

Cases No.
Parameters
2 3 4 5 6 7124
6 (deg) 0 15 30 45 60 75 90

dpo (MM) 200 200 200 200 20.0 20.0 20.0
dpm (Mm) 200 156 156 156 156 156 156
dpi (Mm) 124 124 124 124 124 124 124
deo (MmM) x 156 156 156 156 156 15.6
dci (mm) 00 124 124 124 124 124 124
N (Mm) 9.6 7.0 70 70 70 70 70
her (Mm) 236 70 70 70 70 70 70
hs (Mm) 0.0 4.0 40 40 40 40 40
hes (Mm 0.0 4.0 40 40 40 40 40
Ay (mm?) 3748 2719 1407 995 813 729 704
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Fig.2 Schematic of modified SHPB and clamping of speciments.
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Table 2 Rate-dependency CZM
Rate-dependency CZM

Parameter (i=I, 1)

Mode | Mode Il
0y, (MPa) 43,9124 X
0,; (MPa) 0.015(23] X
& (Is) 1.8X 1061231 X
Go,i (N/mm) 2.611 15.7122
G-, i (N/mm) 3.6312 X
Egi (Is) 1.30x10°2(23] X
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Fig. 5 Histories of normalized tensile loading F/o:Ain with respect to loading rate 6(6=09).
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Fig. 8 Relationships of normal stresses and shear stresses at the adhesive layers versus loading rates.
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STUDY ON DYNAMIC BEHAVIORS OF HAT-SHAPED ADHESIVE JOINT ¥

Liao Lijuan™?, Yang Zhe *“*, Wei Yanpeng *, Wu Xiangian *, Guo Yacong **, Huang Chenguang”, Yin Qiuyun **,
Meng Changyu ™*
*( Key Laboratory for Mechanics in Fluid Solid Coupling Systems, Institute of Mechanics, Chinese Academy of Sciences, Beijing,
100190, China)
* (' School of Engineering Science, University of Chinese Academy of Sciences, Beijing, 100049, China)

Abstract: In the present study, the dynamic responses of the hat-shaped adhesive joints (HSAJ) subjected to
impact loadings with mixed-mode failure were examined experimentally and numerically. Adopting a modified
split Hopkinson pressure bar (M-SHPB) apparatus and cohesive zone model (CZM) taking rate-dependency and
mixed-mode fracture into account, the effects of interface stress state, loading rate and adhesive thickness on the
load-bearing capacity of joint and interface failure mode were identified. In addition, the quantitative relationship
of interface stress state and joint strength was obtained with loading rate-dependent parameters. A good agreement
between experimental and numerical results was observed. The results show that the load-bearing capacity of joint
is governed by combined effects of the loading rate and interface stress state. Moreover, the adhesive thickness
decides the interface failure mode to a large extent.

Key words: Dynamic response, Hat-Shaped adhesive joint (HSAJ), Mixed-modes failure, Rate-dependent,

Cohesive zone model (CZM)

1) The project was supported by the National Natural Science Foundation of China (11202222 & 11672314).

2) E-mail: ljl@imech.ac.cn


mailto:ljl@imech.ac.cn

