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Table 1 Physical parameters of each material

Material Material type p/(kg'm™) v E/GPa D, C,/MPa C,/MPa
Glass Elasticity 2500 0.2 74
Impactor Elasticity 7 850 0.27 206
PVB Hyperelasticity 1 000 0.49 0.012 1.60 0.06
Supporter Hyperelasticity 1100 0.49 0.023 0.874 0.009

Note: v is the Poission’s ratio, D,, C,, and C,, are material parameters.
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e (1) Y88 B JE N 2 mm B, 2846 K {H; (2) 24 K {24 500 GPa/mm B, A8 AL 3RS )R . LG #rife
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Table 2 The simulated cases

Case No. Thickness of upper Thickness of Thickness of lower Penalty stiffness
glass plate/mm PVB/mm glass plate/mm K/(GPa-mm™)
Gl 1 0.76 1 500
G2 2 0.76 2 500
G3 3 0.76 3 500
G4 4 0.76 4 500
S 5 0.76 5 500
G6 6 0.76 6 500
Kl 2 0.76 2 500
K2 2 0.76 2 750
K3 2 0.76 2 1000
K4 2 0.76 2 1250

42 BYBEESSH
K o6 XF e TR 596 5 05 B AT 45 /9 whis 7 b 700 L
Bl A el 2k, —F BB AT —2. |

—— Simulation result
Experimental result
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T Y B A 80T b i R LT A5 19 LG 24 Fig. 6 Comparison of impact force curve obtained
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Fig. 9 The failure mechanism diagram of LG (left column) and its simulation results (right column)
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Fig. 10 Crack modes of LG specimens at different X values
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Simulation of the Impact Fracture Behavior of Double Laminated
Glass Based on Intrinsic Cohesive Model

YAO Pengfei', HAN Yang', YAO Fen', LI Zhigiang'*’

(1. Institute of Applied Mechanics and Biomedical Engineering, Taiyuan University of Technology, Taiyuan 030024, China;
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Technology, Taiyuan 030024, China,
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Technology, Taiyuan 030024, China)

Abstract: In order to investigate the crack propagation law of double layered laminated glass (LG) under
impact load, a model for calculating the dynamic response of the both sides support LG under the impact of a
spherical hammer head is established by using the zero-thickness intrinsic cohesive method. The maximum
principal stress failure criterion is applied to the intrinsic cohesive element. The effects of penalty stiffness K
and thickness of glass on crack formation path, range and number, as well as the displacement of lower panel
were discussed. Simulation results show that: (1) under the impact load, a large number of fine cracks and
glass particles are first generated in the center of LG upper glass plate, and then a large number of
circumferential cracks are generated in the process of continuous outward propagation of radial cracks; (2)
with the increase of the K value of the glass penalty stiffness, the crack growth range and the number of
cracks decrease, and the center displacement of the lower glass plate decreases; (3) with the increase of glass
thickness, the crack range and number decrease, and the center displacement of the lower glass plate
decreases. The results provide a direct basis for LG shock resistant design and safety protection.

Keywords: impact load; double layered laminated glass; crack propagation; intrinsic cohesive; penalty

stiffness
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