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1) Project Aim The preliminary simulation results indicate a
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investigation of the influence of the metal studs
on the fiber volume and distribution.

| 2) Why Do We Need Hybrid Joints For Naval Vessels? hat is the hybrid
It has long been a goal to produce a composite naval Composite to metal jOint

superstructure containing a metallic edge that can be
easily welded to a metal decked vessel using Of |ntereSt? Composite plate

conventional shipyard welding techniques such as The hybrid joint we have proposed re-shapes |

arc wgldmg. Qur project producc?s the technique to 47 o metal base plate by protruding stud from it 5) Fibre Reinforced Composite Simulation

effectively join metal to composite, so that the as shown below. The protruded metal parts are
N ._

abovementioned 3 reN—. 4 then pressed into the dry fibres of the composite ‘ \ The strength of composites is

metallicedge before it is submerged into matrix to form a hybrid joint. largely dependent on the
structure can easily PV ER R - arrangement of their

be produced, and  SEEPN RS | The traditional methods damage the reinforcing fibres Metal plate with reinforcing fibres, which can be
thus reduces the € N @ | in the composite. For this joint, it is formed before RFSSW studs simulated using Unit Cell
weight of the : =Pl \the matrix is poured. Fibres are pushed awayby ~ @ @& Model. Thus, we can quickly
vessels. .\ the protruded metal parts instead of broken by |9 & EIHIETREING BB _ and easily obtain the

- ik | "N\ connectors, which maintain the strength of the| | £ *ESREEREETEI § | mechanical response of the

composite, providing strong hybrid joints. T P B B Reinforcing Fibre composite to the intrusion of
3) Current Industrial Practice Lastly, as the protruded metal parts WCROMO o o @ ¢ Numerical model of the the metal studs and the overall

microstructure of the fibre

are formed from the b ase metal . ) " ¥ ol | , \ reinforced composite / Strength Of the hybrld jOint.
plate, no additional weight is B | . { i)
added to the structure.

6) Conclusion

C

Traditional metal to composite joining methods, such as
bolted and riveted joints, introduce additional weight to
the structures. To use those connectors, holes are formed
in composite, which breaks the load carrying reinforcing
fibres and weakens the area.

Sleeve (the tool) Molten metal is pushed upwards

and a stud is formed Metal stud forming process
h

The metal protrusion process is simulated using \
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Coupled Eulerian Lagrange model. Pictures on B
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the right show the process and its simulation. As wEere
the sleeve rotates downwards into the base Eii?g?ig%

Fibre buckling into Transverse compression
the open hole supports adjacent fibres
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plate, the metal is molten and pushed upwards
inside the sleeve, forming a metal stud when it
cools down. The stud is then pushed into the :
reinforcing fibres, forming a hybrid joint. 008 2022 o e e
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Current hole drilling Our proposed stud
practice piercing method 2]

4) Metal Stud Simulation

Metal base plate
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