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Structural analysis of joint part by adhesive length of a
composite pressure vessel with separated dome

KwangWoo Jeon* - KwangBok Shin**" - TeaKyung Hwang***

ABSTRACT

In order to determine optimal design length of adhesive joint of a composite pressure vessel
with separated dome, stress analysis of joint part according to changes of adhesive length was
done. Adhesive length has a range of 50mm to 300mm as design variables. The ratio of adhesive
length with any stress gradient to initial non-stressed adhesive length was called "stress gradient
length ratio" and selected as objective function. The stress gradient length ratio of joint part with
adhesive length of more than 200mm was increased very slowly with increase of adhesive length.
It means that adhesive length of about 200mm could be the optimal value to ensure the

structural safety of joint part against internal pressure of 2,500 psi.

= =

= 28 Be) Aane) A% AQR Ao 47 Aolg 2AEY sl AIR QoW w
g 7z A oW, [ AAR Lot 50mmolA 300mme] WAE 2T £
Aele) 27 AR AoldiEl gAY} AGE F7he] ol “SFu o] Wz Helaln
g BARsE AASAT. FEAN 2% A AR Qolr} 200mm oo EAE B &
g5 ol wle] Z77h ANS GEdS Slalnh ok, AF AARe] AeHE 2500psi A
A F2A BAAE Buee A48 B3 A28 ol 00mmYE w19

Key Words: Separated Dome(:£2] 3 &), Composite Pressure Vessel(5 3 443), Adhesive joint
part(F 2 A AF)

1M B 733153 A) (fiber reinforced composites) &
7€ FEA vls) RgE B wu7Hgo] g
* Frdthstal, 7)AAA S st gk Bk ojyg}, o 2 wE A WA &
oS A olste] A%sE Tae okl Ue HeH
ok SIS AL 17]E ATEYE 65 o .
I Y] 53], FEeF B A Bope X
+ 22 A2}, E-mail: shin955@hanbat.ac.kr



(axisymmetry) TFEEZH

= Tl AFEY, st dewFoes
THOE HAGo=H 13 %
Shek & = e
A ol g, dad 7
Aol wet deo] 2HPeR B g

A FAEE GRIF dase, oNA axid

o
ox
>,
~y
o
e
AC)
ot
re
B>
rJ
1o
g
T oot A

O‘:)‘:",
re An
B fr ot

a2

&

>

=
=

@]

=]

~<
>
<
=
=~
k=2

&2

fr

Sy, B ey dade A% AERE
3

w2 HAE Sl Fo|(stress deviation)E
gleta 722 dHAGS FERfooF Gt o]
o, B AFAE dx FuTEtAT A
2T v BEE E5EA dade HAsd
AAR o] AFL g8 = s S5l
olE nigow HI} AZAR Fx AHAd #HIF
71E=& AAsk

= F Adade VE AP R Ay
34 dadd 22 5% dFEE 44
AZe & AgetA "ok olw, 7 53 dFH
© T800/Epoxy ®AAdf E3A7F &= 3
2 A AL FM73(FM73 adhesive)S AF-8-3F 3 th

i

F 29 B9 danel 4% sy Fe
YrHel BeAE oy Gy 2A HE
He

A

M

8 = AA 71Edel et 2 Hen,
(geodesic) T T dad TR
Zgoll A Adfrel Aol 90°7F HeA

L]
< a5

J Cylinder (Hoop & Helical)

<" \\)

e~
o Adhesively joint (FM73) /5

Adhesively joint part

Dome

Boss

Fig. 1 Drawing of a composite pressure vessel
with separated dome

3 %
ATANE vow By ABRY ZF A
=
o



7 £8 = 22 (C3D20R)
= Hesdc wueawde gxs dPe
Z

Fig. 2 Finite element model for composite pressure
vessel

Table 1. Material properties applied to a composite
pressure vessel

"Unit : GPa

Materials Modulus (GPa) Poisson’s ratio
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Fig. 3 Stress gradient of a composite pressure vessel
with separated dome
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Fig. 4 Stress results with variable adhesive length for
a composite pressure vessel

Table 2. The results of stress gradient length ratio

Adhesive Joint part L sg(Stress gradient length ratio)
Length : 50mm 3%
Length : 100mm 5%
Length : 150mm 35%
Length : 175mm 55%
Length : 200mm 80%
Length : 225mm 82%
Length : 250mm 83%
Length : 300mm 85%
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