Benchmarking mechanical assessment of adhesive bonding and hybrid
structural joining techniques implemented in maritime industries
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mechanical fastening, welding (fusion bonding), adhesive bonding and
hybrid joining [2,3]. It is however, considered that the joining
techniques that use structural adhesives are the most versatile, being

able to join dissimilar materials with very interesting mechanical
Comparative strength of the tested single lap joints manufactured by

resistances.
l Joining Methods of FRPs \
adhesive bonding, bolting and hybrid bonding-bolting
MisEE ] eliEshiE Welding (Fusion Bonding) Hybrid joinin
Fastening Bonding & & y J & Adhesive Hybrid

Results and Discussion

| - . : . ] Bolting Bonding-
- - Externall - - 5 m Adhesive Bondi bonding :
Riveting Bolting Electromagnetic Mechanical xternally Bonding- Bonding- Welding- 5000 €sive bonding Bolting
heating heating heated Fastening Welding Bolting Hybrid Bonding-Bolting
| I . I . techniques - 4292 C1.1- _ _ _ _
4500 . . Cohesive Bearing Cohesive+Bearing
wer [ | [ oone | [ | 2y
Induction Microwave Laser ntrare Ultrasonic Vibration Resistive 3619 o ’
implant jlonRiate 4000 48-5.) % Cl 2 . h . .
3488 S ¢ . Cohesive Bearing Cohesive+Bearing
- 3409 3296 € < (Cl1.2
3500 | 3219 s 0
0 ! <+
= = = — Cl.1- _ Bearing Cohesive+Bearing
Z 3000 Cohesive
otivatlion o C1.2
S
g 2500 O Cll_ Mixed .
2 » (Cohesive+Adhe  Cleavage Adhesive +
= 1994 7026 © C2.2 sive) Cleavage
< 2000 i 1831 Q
. . - o
e Glass Fibre Reinforced Thermoset - 1606 1564 4 1485 e Adhesive +
Acrylic *Glass Fibre Reinforced ) . c  Cl2- Adhesive Cleavage Clemage
. . Thermoset Epoxy o Y £ Q22 ;
e Out of die ultraviolet (UV) cured _ 1046 1050 1 5 '
pultrusion *Adaptive Mould manufacturing 1000 ' ' o Cl.1- Adhesive + Bearing
. process 3
e manufacturing process o C2.1
= 500 339 =¥ H5e =
. 4 | -
L1 ) . & Cl.2- | |
) — e Adhesive + Bearing
0 = C2.1

€11 ] €11 C1.1]€C1.2 €1.1]¢C2.2 C1.2] €12 €1.2 | G2.2 C2.2 )| C2.2
Composite

System

Conclusion

* Glass Fibre Reinforced - _ e Carbon Fibre Reinforced

« Thermoplastic Polypropylene Thermoplastic Polypropylene
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manufacturing process R T rocess Similar thermoset composites: adhesively bonded joining is highly

recommended > most feasible method > provide higher strength rather
than other techniques.

Experimental Detalls

Dissimilar thermoset composites: hybrid joining > efficient > higher
strength rather than adhesive bonding and boltingfail-safe mechanism
Considered Configurations for the Assessment of Joining Techniques Is another prominent advantage of this method and must be considered

Joining of thermoplastic materials: significant challenge
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