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Abstract : Torsional testing and finite element analysis based on the failure criteria of laminated
composites have been carried out to identify the effect of stacking sequence of glass fiber/epoxy prepregs
on the torsional moment and stiffness of a disc pack. Based on the requirement of flexible material
property and high strength of carrying torsional moment, the disc pack of 6 bolting holes and 3 sheets of
composites with [0/0/90/0/0] lamination stacking sequence has been designed and manufactured by RTM
process. Torsional testing results showed that at torsional moment of 1,500 Nm, the 90° ply failed by
tension, which initiated the failure of the disc pack. The experimental results were agreed favorably well
with those of finite element analysis. The structural analysis of four cases of stacking sequences revealed
that the highest torsional moment was the case of [0/90/0/90/0] sequence, and the sequence of [0/0/90/0/0]
showed the highest torsional stiffness.
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Fig. 2 Shaft misalignment: (a) axial misalignment(5);
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angular radial
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Table 1 Lamination stacking sequence in a sheet

Case Lamination Stacking Sequence
1 0/0/90/0/0
2 0/90/0/90/0
3 0/90/90/90/0
4 +45/-45/0/-45/+45

Table 2 Mechanical properties of UD composites

. Elastic .
Orien-| Vil | Syensth| Plsen
(GPa)
0° 49.1 1268
Tensile 0.28
90° 9.5 55.9
Compres-s 0° 414 968
1on 90° 10.76 171.4
In-plain
Shear 3.8 60.2

26 FHALHIURR] H273 Moz, 2023'H 128

AomH, & E%ﬂ% A W& ZWA
E3E 7Isldt. E3E Y 3,067 Nm7HA (Fig.
79l AIE aYzol| TA)) JtEHem, ol B
A HSHdd wE FEAFE B8

Nodes 405900
Elements | 750159

Moment
Fixed support

< Z > : Connected to left flange
< 2> : Connected to right flange

(b)

Fig. 9 Boundary conditions at (a) flange loading
point; (b) bolt area of a disc
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