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A analysis on the mechanical joint of composite laminate

Sung Joon Kim*, In-Hee Hwang**

ABSTRACT

This paper gives a review of finite element model for the analysis of fastening as

practical points of view. Different mechanical properties of plate-fastener systems are
analyzed. Calculations of the system properties are described as well as the technique of

their application in model. Analysis has been performed for calculating the load distribution

in multijoint and the results are compared using the several models.

The effects of

fastener-hole clearance on the load distribution in multifastener joints are presented. And

the stress analysis method have been reviewed for failure analysis of mechanical joint of

composite laminate.
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Fig. 1 Schematic Diagram for Fastener
Joint Model
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Fig. 3 Sketch of Single Shear Joint
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Fig. 4 Schematic Diagram of Joint FEM
Model
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X 2 Influence of Flexibility in Fastener
Loads

V] V2 V3
() P) P)
1000C 0.333 0.333 0.333

C 0.352 0.296 0.352
C/3 0.379 0.243 0.379
C/5 0.397 0.206 0.397
C/10 0.426 0.148 0.426
C/100 0.488 0.024 0488
C/1000 0.499 0.002 0.499

Flexibility

¥ 3 Influence of clearance on load
distribution

Configuration Vi \'% Vs
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@D (%)

NAR AARE FgE

Fl

wo $EANS SRtk ADRo] g

52 Bol A5 e FZARI(Cosine) 2
ot 29 E BdYE st HHEEAR fHsh=
TS A8t Blaskaoh

e ARt 1 Al HESE
AEE FA4E 0002 A&

o] &4

0, = xcosb; +ycosb, (14)
o

T cos),

F KBearmg T EK(S -COSOi (15)
KBearmg

Kq: n
) Jcosh?

A AellA K= GAP 849 ZAola, &
]?1-76] o]—fg:g] tﬂH :LE] KBearmgS_ zd}_‘j ‘4 Hﬂ
ol Z4olth. Fig. 5= AA¥<) A B4
ot} Mool AAL = /~]<>ﬂ‘— 21152 Al

2l

Al

Gap element

Fig. 5 Schematic Diagram of Contact Model
using GAP Elements
52 HZF SHslY
Fig. 6& F&al e 918 fas 2d2 9
249 AL 47625 mm, %% 381 mm ©°]i
283 5S 10,000N0] T, Ao AHEF 7)) A



16 HEE, 813 F19% 4%k 20114F 12/] 31H
A4S ® 40 AYstdth AAR e 2E
es A TR JPEEAS B HEE
Az ZAR Aol tste Fig 7 32 FLED :
[BllA gol & SAddeldA WF &S Hlus)
Aok A hETEFLARA 0=0" & AFE T - Charsctsristis
2ol 9=90"¢ X9 thate] STt & R, Curve
55 Mol AH8E HE &Aek 5420] ot s
\\\“\'l1ﬁ ”If}f’fl:‘/// T
.
H il - Fig. 7 Composite Plate with Characteristic
P=10000N | 1 S Curve Description
H N E 4 Mechanical Properties of Lamina[8]
N Modulus
v A E. = 12.01x10’kg/mm’ vy, = 0.27
L i —— E, = 1201x10°%g/mm’  hy = 0.125mm
- 3 2
“ % | Gyy = 12.01x10kg/mm
38.1mm |
Fig. 6 Finite Element Model for Stress E 5 Layup Pattern and Characteristic
Analysis Length[8]
T 62 A(15)F ol &3] AE 7 3o Type HEeA | ()
g3t HEF ek FAoith. AFHe] whe)
) = + -
Aakel Aol Wage ¢ 4 Utk Fg 8L B e | 2es | oss
A2E olg3te] WEANE +IB F YH2 -
o §%% TAQl BEe muwd golth HEw 1 | WS 200 | 057
o 270 }E WEE 24 Fou TAY BE SPOASORASs
obe e o7l ES & & Utk X 7 54 IS [+45]6s 2.62 1.12
2ol YA NA 35S AR E HHE F$-9f
AEH o2 /AT Aol de MEge dHs
HgE Aojth. IAR] X2 3FS 7HAH3A E 6 GAP stiffness of laminate
S B AEFHNoE &E9S A A9 v Unit (N/mm)
A3k 3 ~ +13 % Abole] zolE HYS & F
Ak F A BT MR H$7F 10%HE Type IS Q 13
2 e Bl
K. | 4306x10° | 1.061x10" | 9.432x10’




AR E LY B3 Az R A4 A2% A4 17

i [1] Barrois, W., 1978, "Stress and displacements

:;? due to load-transfer by fasteners in structural

0g L 1S assemblies," Engineering fracture mechanics,
-~ Cosine Vol. 10, No. 1, pp. 115~176.

o | [2] Rutman A. Boshers C. 2007,"Fastener
] modeling for joining parts modeled by shell
2\504 | and solid elements," 2007 American VPD

' conference

[3] Nelson WD, Bunin BL, Hart-smith L], 1983,
2T "Critical joints in large composite aircraft
structure,"” NASA CR-3710

0.0 s * * *

0 10 20 30 40 50 60 70 80 90
Angle (Deg)
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