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Abstract

Hydraulic actuators are typically designed by
obtaining the critical load by Euler’s instability
theory, considering the component as an ideal
beam. This assumption leads to unjustified
reduced design compressive loads. Advanced
numerical models include further effects, such
as the rod and cylinder proper inertias, friction
and geometric tolerances. In the present work,

c [MPa]

. . . . . ;
these contributions are integrated in a single i | | | | |
mathematical formulation. The hyperstatic gl ®vt=s5mm s=25mm| S s K
: : = = 5 é y* PR
nature of the interface between the piston and _ Tofsemmesasmmo ) ; £
. . . . = o] S =&={=55mm,s=3mm |..... e .....‘.‘.\.ﬂﬂf.‘.#mf.‘..;#f.-
the cylinder is investigated. The proposed £ et o6 mm.s—3 mm - A e
FEIatiOnS are Validated againSt an experimental E AF ‘\t\'i“‘i:### ..... .....................
setup. The thus obtained numerical model ral IS S B g S SOt N S
L . m o
allows to study the sensitivity of the bending L -
. N — 2_ ..................... -.'-.".i*
stresses to the design parameters. - P
1k o5 LU i
UU 560 1 UIUU 1 5IUU ZUIUU 25I00 3000
E_[MPa]
?
X 10
2.9
200 | 2.8
# Experimental :
= = = Timoshenko Instability - : : D fF
250} | ==K Hyperstatic Model | % ............ : .........
: - 1
......... .‘{'f |sostatic model E : 25 _
=== | imit load - Timoshenko 5 % :
200 - Uit oad - .‘ff Hyperﬂtatl'l: Model |77 ,__:% .............. i ......... 25
""""" Limitlmad-ﬁflsmstatic Model . = :
150_ ................................. ; .............. i ......... i D4
U : Lo s :
: 2.3
100- ................................ ................................. ::_E ............... : ......... -
E - I
| i ! 2.2
: R [
50- ................................ ‘;_:E ro1 : ........
5 & *;r, | 21
O it l
. - J
0 50 100 150 20

Oil pressure p [bar]




