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Critical Buckling Force - use 1st order root as solution
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Critical Buckling Strength [IN]
—— Critical force for Lifting @ Min Radius
—— Ciritical force for Lifting @ Max Radius
1st order sohution
Figure 1
Guess Feg = 7000kN
Lifting Radius Range LR = Lntin_ttain - Lntin_ttain + 100MM . Liax_niain
Equation for buckling of actuator Given 0= Fep-La(LR)-54(Fer)-s2(Fer. LR) — 3-Eueelac_roa-81(Fer)-Ci(Fer)-s2(Fea. LR) — 3-Eqalact_roa-92(Fer) -CalFer . LR) 54(Fer)
Find critical force at specific lifting radius Pcr(LR) = Find{Fcgp)
2 E et
Euler's Critical Force - using MOI of Tube Eulerrype(2) = L’W
Actiengin [ Bocom(2))”
T
Eulers Critical Force - using MOI of Rod Etlergag(z) = — o ARl
Atiangn( Beeom(Z))”
Critical Buckling Force for Cylinder
20000 4
18000 36
16000 32
- 2
14000 2.8 g8
o | =
Z n m— 4 5
) T /A, B
FER! 2 a
e L =
= 8 ./// 16 S
] 2 2
)
4 — 8
2 4
58 48 53 6.8 78 83 EX) 108 113 123 138 143 158 168 178 183 193 208 218
Lifting Radius [m]

e Critical Buckling Force - Manual

—— Critical Buckling Force - Calculated

—— Critical Buckling Force - Euler - Tube

—— Critical Buckling Force - Euler - Rod
Actuator Length - Y2

Figure 2

Buckling Safety Factor for Cylinder
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