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A Study on the Shear Impact Characteristics of Adhesively Bonded Tubular Joints

Yongha Kim', Sangkun Park’, Dongok Kim , Yong-Moon Ryu , and Seong Sik Cheon

ABSTRACT

The structural adhesives have the advantage of improving automobile performances and are being applied to
joining light weight materials like aluminium and composite. In order to characterize the impact behavior of
structural adhesive, instrumented impact tests were performed with respect to pin-ring adhesively bonded joint
specimens. Also dynamic FE analysis was carried out using LS-DYNA to compare the results with experiments.
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Fig. 1 The shape and size of the impact test specimen.
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Fig. 2 FE model: (a) Oblique view, (b) magnified view of the adhesive
part.
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Fig. 3 Failure modes of the adhesively bonded joint: (a) Interfacial
failure, (b) transient failure, (c) cohesive failure.
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Fg. 4 Deformation (Snvs case): (a) Initial state, t=Omsec, (b) t=0.35msec,
(¢) t=0.06msec, (d) =0.075msec.
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Fig. 5 Load versus time curves.
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Fig. 6 Specimen preparation: (a) Measurement of the surface roughness,
(b) V-block for aligning adherends.
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Fig. 7 Experiment setup.
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Fig. 8 Comparison between experiment and FE analysis: (a) Incident

velocity: 4m/s, (b) Sm/s.

Table 1 Summarisation of the shear impact test

Adhesive Unitech C-type(epoxy)
Surface cleaner Acetone
Curing process 180°C, 20min
Adherend Steel (SM45C)
Surface roughness, R, (pm) 1.5

Impact velocities 4, 5 m/s

Test temperature (°C) 20 + 3
Number of specimen 4

Table 2 Comparison between experiment and analysis

Vin Exp 1 Exp 2 FE Anal.
4m/s 33.4 329 33.1
Max load (kN)
Sm/s 52.8 52.8 435
Absorbed Energy | 4m/s 46 45 6.6
U] 5mis 102 9.8 75
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