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Test Investigation on Mechanically Fastened Joint of Composite Structure
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Abstract: The mechanically fastened joint of composite structure that resists with special force can in-
duce a high load out of plane. A typical composite structure is selected from a certain type of helicopter
fuselage. An appropriate joint style is established by finite element analysis, the local lay-up of carbon
fiber reinforced plastic(CFRP) fuselage is optimized, and then mechanical tests are carried out for the
composite-metal joint structure., The results show that analysis data agrees well with test results, and
the mechanically fastened joint of composite structure has enough strength and satisfies design requests
at given loads.
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Fig. 1 Joint structure between composite and metal
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Tab. 1 Mechanical properties of CFRP

Rk E, /GPa E,,/GPa G,/GPa v

X, /MPa X./MPa Y,/MPa Y./MPa

S/MPa t/mm

G 4 55 50 4 0.05 400 500 400 60 0. 29
B[ 110 7 4 0.3 700 40 200 80 0.17
e s KR, =9 4)
2 FlasmE5igit V=T
P .
2 1 BB k. 5 GAL -
BT X A0 R4 8 1 Sk R ik 28 2L
MSC. Patran #E7 WE 2 (a) i~ & 25 A BR KRBZ%JFG:U?\L )

JURERL, o, B A A A #2445 8 Quadd H
I Jm Sk I E R o hy Tetd BT, & JwiEk S
S G B RE 25 M 3% 2 0 R 7y 4 Quad4 A Tria3 B
U 5 HE 4 Jm 4 Sk 5 S5 PR A A R A ] MSC
Patran # ¥ i) fastener B LA L] , fastener B JG Y
NIl BE 22 2505 R b Rt | A R e AR A 1) JEE
K. KR ok S, 4 MSC /A F] Xt fastener
BAIGE LU P SRR R B A X (1~3) it
B SNIE RBHR A A~6)

EA

KT, = £ D
G A,

KT, = 2

mfgﬁ (3)

A g R R A AR s T O AR TR DY s
Sy BB AT A AP R 5 L A 5 P R 3 A o T R
B A RGBSR R R I A, O 3/4 R R
AR

AT ik MPC it in 31 6 J 4% Sk o it hn 2 6 29
952 000 N. 7E ¥ & 1 2 R T S 8 A 2
41 000 N B AR B 3 R R A8 ) B2 15

2 7 A MSC. Nastran X &2 & b B4
J 1 Sk MLBR IS e 45 M BEAT A BROC /A A B il T 1l
S AT 1 R TEE e T R T MR AR B AR B R A
B G MEES BRI 5 BT 5 R L 2
SR LR O 3 7 X T R ATE O L 4G
A 1 53 B BEOK

S5 T A1 A T R R AR LB ) i L B b



316 MR E A

4T %

(a) 5 AP B S e A B

Tamwz

e
(b) & B AN R ERRE

B2 A MRG R Sk I B A A IR TR

Fig. 2 FEM of composite-metal joint structure
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Fig. 3  Analysis results of improved structure (dis-

placement and failure indices)
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Fig. 4 Fasteners arrangement on metal joint
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Fig. 5 Test installation and failure mode of structure
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Fig. 6 Curve of displacement VS load level
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