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Elasto-plastic Stress Analysis for Hydraulic Cylinders Tube
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Abstract

This paper was utilized the STKM13C tubes for machine structural purposes model, inner radius was 100 72 and outer
radius was 140 mm, axial length was semi-infinite and the isoparametric element was used. Radial, tangential and shearing

stress occured the maximum stresses(-20, 52 and 26 MPg) at the inner radius and the minimum stresses at the outer radius
of the hydraulic actuator cylinders for an industrial systems. But negative signs have meaning compressive stress and
stress diminution ratio was about 0.15 MPa/mm. And then coincidence between the simulation and exact results(Lame’
equation) is found to be fairly good, showing that the proposed analytical by BEM are reliable.
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Fig. 1 Model of hydraulic actuator cylinder
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Fig. 2 Mesh generation for BEM model of
actuator cylinders
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Fig. 3 Main flow chart of elasto-plastic
stress for actuator cylinder by BEM
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Fig. 4 Principle stress ¢; in plane stress
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Fig. 5 Principle stress ¢, in plane stress
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Fig. 6 Principle stress r,,, in plane stress
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Fig. 8 0, in axisymmetric problem calculated
by double node and double exponential
formula
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Fig. 9 0, in axisymmetric problem calculated

by double node and double exponential
formula

@8 Qs FEM ¥ o|58Ho] ol BEMs|4 g3
7t 9Xsn 98¢ Fig 110 dehdch o] a@e
WALS Seo] gagEos AEde AT ww
AZY G (o)l HEHUS2 MPs, HA 28 MPa®l

AFYo] AA T A 288 015 MPa/mm?]
+YFulE BoF2 At

a3 49 didely Ad0 Fre ge 4y
g AL /M FZ2ES FYAFA W@ HAY
$is} FEM % BEM9| o] etdAe] =AY

+56
0 Exact sshutioa
rENM
48 4
OBEM
5 +40
+321
100 120 140
: D(m)

Fig. 10 g, in axisymmetric problem calculated

by single node and single exponential
formula

—651—



el HEAlshE] 2000 FAZEEREA A4 A2

+56

«(MPa)

+32

+24

100 120

Fig. 11 ¢, in axisymmetric problem calculated

by double node and double exponential

formula

BEME Al43le A¢ o]F3dHL ol&dte sy
ol EdA wEe] AL HaAFT 8 FEAY
& AnAvle Aoz $AYA

5. @&

] $48 @usin BEM 7|'¥E =Y 4o
2 49439 Hag fd dFololy AN g
4 SYHEEE A4Y AF oo} e HEE dg
= A

1) AP LY Ao -20MPaEEe <
%39, 4F U39 $9Y g, W2 Y 52 MPa
Ax9 AFgYoz Lo} STKM 13Ce g8
AEE 2N Yoot

2) 4FLYge $9 gl UL FAE BA
3, 115 mmB2A die A7t ¢AE ey 1
°olfe IURY EAM e §A&H wWEolgdn
AR €k

3) AAasrye CYAATN o)FFAFY Y
Ao i@ e o]FAAHS A9t 15~20%HE
F&8n AN, BEMY ¢j33HA HAe g
s} FEMe] #8837} YA3A

%)
2 A7 HYrleR - ¢IAYAY A4 4y

B ANRES % AUALY AFALAHS Aol
ol ol

F}ngd
1. A. C Scordelis and K. S. Lo, “Computer
analysis  of  cylinderical  Shells”, J. Am.

Concr. Inst,, 61, pp. 539~561, 1968.

2 T. A. Cruse, “Numerical Solutions in
Three-Dimensional Elastostatics, Int. J. Solid
Struct,, Vol. 5, pp. 1259~1274., 1969.
3. T. Higashimashi e 4l
Structural Analysis System
Advanceed Boundary Element
Proce. of the 5th Inter. Confer.,
Elements pp 847~856, 1983.

T. Cruse, “An Improved Boundary
Integral Equahon Method for  3-Dimensional
Elastic Stress Analysis”, Com. and Struct.,
4, pp- 741~754, 1974.

“Interactive
using the
Method”,
Boundary

Vol.

5 AKREZ, HEBEHEB SRERE0-KTHL
FIBE~DEM", MM Hem, pp. 720~725,
1981.

6. T. Kermanidis, “A Numerical Solution
Axially Symmetrical Elasticity Problems”, Int.
J. Solid Struct., Vol. 11, pp. 493~500, 1975.

7. M. Mayr, “The Numerical Solution of
Axisymmetric  Elasticity = Problems using an
Integral  Equation  Approach”, Mech.  Ros.
Comm., Vol. 3, pp. 393~398, 1976.

8. J. C. Lachat and J. O. Watson,
Generation Boundary Integral
Program for Three Dimensional Elastic
Analysis in Boundary Integal Equation
Method”, Computational Application in
Applied Mechanics, Amd. Vol 11, ASME,
NewYork, 1975.

9. A. A Bakr and R T. Fenner, “Uas of the
Hankel Transform in Boundary Integral
Methods for Axisymmetric Problems”, Int. J. for
Num. Meth. in Eng., Vol. 19, pp.1765~ 1769.

for

“A  Second
Equation

—652—



