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A Safety about the Pipe Joint with Nonlinear Property

Jae-Ung Cho*, Moon-Sik Han’

ABSTRACT

Nonlinear property and contact matter are analyzed about the pipe applied with internal pressure through this
study. The weakest part and its safety can be examined. Maximum equivalent stress is shown at the contact
surface between bolt and nut. The value of contact stress with the pressure of 12MPa is increased 1.4 times as
large as that with no pressure. The maximum contact pressure is shown at the clamp corner of the external
surface on pipe. The value of contact pressure with the pressure of 12MPa is increased 1.4 times as large as
that with no pressure. The radial deformation with no pressure is also increased greatly at the middle part of
internal surface on pipe. But this maximum deformation on pipe with the pressure of 12MPa is shown at the
part far away the support of pipe. This value is increased 5.7 times as large as that value with no pressure. As
contact status, the sticking occurs most at the external surface of pipe. It also tends to occur at the contact
surface between bolt and nut. At the external surface of pipe, the sticking in case of the pressure of 12MPa

occurs more than that in case of no pressure.

Key Words : nonlinear property(¥] 41 & E-4]), contact pressure(d<-912)), maximum equivalent stress(H o} 57}
) property( P q
&9), radial deformation(¥F7 ake] ¥ &), sticking(LZ)

1, &4 =2 o ¢¥eo] 2gxo] Bla AFe] A= ﬁ—21]7} A

= ¥ ol # WRY 1 o] A NIAM Y =& &

Qo5 E B Ao S o Az S I AT AL 43T det . w0
WAE amEe Sl o] ol Ae g Y BF AA=As 53 2ol #4 AE £
q_SE}_ _1;3__3] }_% _:éc_ _‘—1]_0 E‘t‘ ?‘E]_ZH E% H/S'Er‘ §l’ §]i°ﬂ 2 O‘]}i E]—OIE "‘?“E"Oﬂ 9\110‘])"]5 ‘IQFTET% —_g‘
oF, €AY Wob R A % S wolx 5 gapqr o BT AehiE WU sayel avHeirn
deiRolel FuA A8HT Uk FY HEF g9 o Ao . ET AW 94N 7] Y@ s2k W 2
Lot} 9148 oFe £7)oA)9) 3 Eule] Ao 1 Hol AA FoAe gde] rlsAo] w2 AL
JeAel te b thAlo] Wasi, 9 go) u TR, FelZfel AAREd t prae
AFY HHAd ¢ AFAS QEOPJ— HHHAAE 3

< gt S 71 %l&_ﬂ%i AR T AE oln siA& T3t d
Y K i i S o BEa3 A APolk Ful B AT
E-mail : sheffhan@kmu.ac.kr O] o %‘—8—/\5% ?_]é]é‘]—_ﬂ—‘,:— »l—o—"]’ 01’3177]'7\] i‘” 7:]]@?1



H Y 5A4S zhe glo]Z AN i kA - IF7AVEEEE A A6, A2m

2 47)%0] FHEol YA L e 7]

L X
2oy g 2
NE N o

n=3te] a7 wa FF AL A 1=
14710l 2753 Qe Aotk a2y
74A] BiE-Ee] spo] Lol vk AAl= Ame] H]
o e E43 4AR At AP
B FHRoly A oJ&Este o, 2
ML AT AEA] R A AF] A=
A dQu] AAE XNTE ugog AL EH]
tol AFS) A4S vl dSsta Hrlste

g 7es sk Aol 7hesl

A =

ol we} Fho]lZ 7ol A AAHo| A H Fig. 2 Dimensions of the Model (Unit : mm)
H
B

oX,

2 o ot ol

fr N

o
b

2 & o N o EBodn o

e
tlo "
ol
ol

3

i
3
£
&
o
%
e

TAME RW A[E w4y P ease Ave 242 15752 B
o]xzo] o] Zufjol Aol sjcto] sl oF 788301 AWl AEEAME FHo|zi=

HFEH Algdoldste] Atk 53] ulo] U] BEe 228 7oz 1 BAXE Table |
€ ¢E87ldA fAV B2 BS o Table 2] UJER} Qi B aAge] 9loja= 1)
o)z olgRelN FYLE zolt wES A
gtol = ol A-g3he 4y Lk

LS g ZF 8 571
<9, glo]l=Z YR v FHI F
H(finite element method)ZA] I} .
sto
(e}

gEola

L
§ =3
3L

oMol A% o, WEY 2L 57 $USS 24}
A

=
U

o

Feg 84

o]z
=3 o] AES Iy HUYWHEE 9 Lgo] ukAlF
- o% DEO}J_“ AP E 2 3 ﬂ'_] 44 s) Table 1 Mechanical properties of the Structural Steel
< A% FAE st 1 kS ZASHY o]
@ FEes Aue MdY W S A 4ol & L it s o
o3 A& §8a s Tl ANSYSE o] &3hryel Young's Modulus MPa 2x10°
Poisson's Ratio - 0.3
Mass Density kg/mm’ 7.85%10°
2. 2 = Tensile Yield MPa 250
Compressive Yield MPa 250

2 AFdAe diMrde fIaiid mygw Tensile Ultimate MPa 460
X< Fig. | ¥ Fig. 29} 2tk

Table 2 Mechanical properties of the Brass

Properties Unit Values
Young's Modulus MPa 1.1x10°
Poisson's Ratio - 0.34
Mass Density kg/mm’ 8.3x10°
Tensile Yield MPa 280
Compressive Yield MPa 280
Fig. 1 Finite element discretization of the Model Tensile Ultimate MPa 430
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