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Effect of Micro-bolt Reinforcement for Composite Scarf Joint

Gwang-Eun Lee*, Jung-Won Sung*, Jin-Hwe Kweon*"

ABSTRACT: The reinforcement effect of micro-bolt for a bonded scarf joint was investigated. Three scarf ratios
of 1/10, 1/20, and 1/30 were considered to examine the effect of scarf patch configuration on joint strength. To
maintain the same density of micro-bolt, 16, 32, and 48 bolts were installed in the scarf joint specimens with scarf
ratios of 1/10, 1/20, and 1/30, respectively. Tests were also carried out on the joints that are bonded with only adhesive
and that are fastened with only micro-bolts to obtain reference values. The average failure loads of the adhesive joints
with scarf ratios of 1/10, 1/20, and 1/30 were 29.7, 39.6, and 44.8 kN, respectively. In case of micro-bolt
reinforcement, the failure loads at the same scarf ratios were 28.4, 37.2, and 40.1 kN, respectively, which corresponds
to 96, 94, and 90% of the pure adhesive joint failure loads. In the case of using only micro-bolts, the failure loads
were only 13-25% of the average failure loads of pure adhesive joints. Fatigue test was also conducted for the joints
with scarf ratio of 1/10. The results show that the fatigue strength of hybrid joints using both adhesive and micro-
bolts together slightly increased compared to the fatigue strength of adhesive joint, but the rate of increase was small
to 2-3%. Through this study, it was confirmed that the reinforcement effect of micro-bolt is negligible in the scarf
joints where shear stress is dominating the failure, unlike in the structure where peel stress is dominant.
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Fig. 1. Configurations of scarf joint specimens (unit: mm)

Table 1. Test matrix

method | vio | method Materil
Adhesive FM300-2M*
1/10 | Hybrid El\é[iogéglg/y[( + 16 Micro-bolts
Mechanical | 16 Micro-bolts
Adhesive FM300-2M
Mechanical | 32 Micro-bolts
Adhesive FM300-2M
1/30 | Hybrid EI\I/EIZO;);E/I + 48 Micro-bolts
Mechanical | 48 Micro-bolts
Fatigue Adhesive FM300-2M
tensile test| /10 Hybrid FM300-2M + 16 Micro-bolts
+ EA 9396
Total 11 cases

*FM300-2M: Film adhesive, EA9396: Low viscosity adhesive
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