g Al yebs] 1] Hled ARE (19994 §9)

Journal of the Korean Society of Precision Engineering Vol. 16, No. & August 1999,

szl ZEE Al ©e 8F FxEo
ao| ol M WMt SHE T SHNFol e AT

¥k
=4z

o

A Study on the Stress Distribution and Stress Concentration of Pipe with
Respect to Attached Shape and Method of the Bracket in a Welding
Structure

Hyung-Yong Jeon', Rak-Won Sung“, and Geun-Jo Han™

ABSTRACT

This investigation is the result of the structural analysis by finite element method and test for considering
stress distribution and stress concentration to be generated according to the change of attached shape and method
of the bracket to pipe in welding structure.

Generally, members that consist structures are subjected to various forces and are jointed each other with a
number of bracket. In this case, circular pipe was adapted in order to weld these members easily and to study the
optimal design which is used a beam with shape section as main components of the structure, According to
attached shape and method, distributed stress on circular pipe is appeared so differently. This may result deeply
effects with respect to thickness, material properties. So a study on attaching shape and method of bracket to
circular pipe is needed. In this paper, to obtain the maximum equivalent stress or stress concentration was used
experimental and F.E.M analysis. First five parameter was defined with respect to attached a shape and method
to circular pipe ie. the variation of the attached area, the variation of the attached shape, the variation of the
attached length, the variation of both direction angles, the variation of the upper angle. Afterward the experimental
analysis was practiced as the variation of the both direction angel and the finite element analysis was practiced
as each parameters. We can discover stress distribution and stress concentration according to the change of form
of bracket. And the result can be referenced for a design of similar structure.

Key Words : Circular pipe (93 T}o]2%), Stress concentration (-2 % %), Design parameter (7% %)

Rectangular bracket (AFZ+3 B2l




AL gtz AUz d16d AT
1. M2 HAAA T ol Fx dAA s HA bl E Y-
ab g Ao ""o‘”‘%} 2} ‘;}]‘Qi. Hoxk oy Kof ARG
o wEEE WstE Qleted LS FA M), s v, 9 ltﬂﬂ)ﬂ *2240}‘3%1.
A 71aa BE w=E g 7]golal Jow, FH it TEa8e ek A5t gebE30° , 60°
AAGANA HHLAANGE elstq AL S 90° , 150° ) o diste st 13]
AN IIE Aol Mg AT dolElm s, of i H’“E’_ 57b2) A sheleEjal M 2z} H}v‘f’_—
& st g&ska lvk ojejdk kel e} gtated Bl W& FEdo diste] SIS HA
Bes dasto Aste T AP E A st 2 2o g 4ued 2 SERFAAE
st A3 ALA GA AR A= dHYA A3kt
& OdE FE2ES] F3 8AF A A S
deshe 3494977 Q952 sln. 2. MEH SN
duroz FreM HFE APse Fa
AE 1~209) sFwe] Agskx 2w, vhF 21 MY MBS A5
g BFo) AT, B8 4% NARLES AF R FY GFEAAN AY shoxo]
N717) Siste] oje) o) mARS AFSE £7b A= BeRe] st upe yehte 3
woh oleld FxEe HARS YusA $Hs  YFRYL 0@ Askel 99 ol zww
7] f13tq AntH o g AF dHe] BAE As) Hvejzlel 742 Awlg dAA fAe FYg
A Hed, old A, olE 2%l AF B o} RAlEvr A HES gla, do)Z g &
2 A8 o] Zof BT SHE 2 e Fe] JFS HAasA717] et dF vloj
Ad 9 FA 59 Y A SHATEHG R HA Zol] wrako] F4lo] B FAHE XA
AAl] o dFE 7E 7 JornE, dF Fo|x= T, st AT RE A Este Flolx g oA
of AjE T Bzle] A gk A+ 7F = T-HAZT B Ao AMSE Y slo]mep B
fsitn ¢ 4 gl o 2ol sk A5E Fig 19 deEhiAeh £, A
A% FEBS AAste el dubyow  Fel ALgE AAe A A4 FEBA g A
2elfls ds solLo Agde D“—M Fdol F5= b ZIA T2 G SS 400(KS D 3503)
ojgh Pz Wale} THPF A4t BwAE W 9kE7] W owiRe)] AMEEE BT STPG
nAEA ga, olE A AT 7 J&E A9 370(KS D 3562-84A1E)E AHE3lglom, o]&9] 7]
2 0 gdy wAg ddste A9 Boh ol AX QAL Table 13 £t}
g 72EL §EIFT DA RE st Holo
A, 4% dolZof 7o) B4, sy &
t}. _
olgdA FEEX AdEA dFE 7AE
A Wl wE Huddsnd sHsH
e AFHoz JUtE 4 Avkd, AAGA AN A
Bdad &48 wAst 45 FRE] HHHA
2 44T = A& Aotk o] ¢33}, ¥ AT
N 4E A o8 7hH stee A sk B
o] AgtE w, Bejrlel Faady WAl Aot
€8 2 2T Wl oJEgA JF& 7 AE 7}
g 724 2 fesgor BAEe o9 &
Abet A% F2E AAA ZEAER F&suzt
@ {(b) rectangular bracket
E A= g% gto]lTo] A= Bl Fig. | Dimensions and shape of the circular pipe and
HAausle) nja A58y SEAFTE Ay the rectangular bracket

29



dHE - et s s sy eaal A died WBE
Table 1. Mechanical properties of materials
Material Tensile strength Yield strength |Elastic modulus (E)| Elongation Poisson'’s |
s
atera (51 : MPa (6y) : MPa : MPa (%) ratio( v )
STPG 370 370 215 o} 206 x 10* 25 o)At 0.3
SS 400 400 - 510 245 o} 207 x 10* 17 o] 0.28
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Fig. 2 Universal testing machine and the jig for fix of
specimen
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Fig. 3 Location of the strain gauge on the circular
pipe
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Fig. 4 Shape of specimen with respect to variation of
the angle for attached area (parameter y )
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(b) parameter(L) : the variation
bracket

of the width(L) of the

(c) parameter(© ) : the shape variation of the bracket
according to the change of angle

(d) parameter(R) : the rotation of attached angle
Fig. 6 Shape variation of the analysis model with
respect to attached methods
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