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REINFORCED STRUT

Introduction

Struts are often used for connecting two bodies in 1 DOF (x),
while keeping the other DOFs free. In many cases the
function of a stiff element with two hinges is desired. This is

achieved by reinforcing the midsection of the strut. The 1 Le | /
poles of the hinges are located at the center of the thin ! ! o
sections, so to keep the same motion profile the strut length , ! !
increases slightly. The buckling force is increased 1 IF,
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significantly, while the remaining stiffness in the motion g_m(; d !
directions is kept relatively unchanged. y l D 1
| |
| | \
I | \ Uz
In theory the midsection has 5 unconstrained DOFs, which 7 | e
leads to internal resonances. This can affect the =\ | L
controllability of the mechanism in high frequency 1 !
applications. | L |
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With u the extreme fiber distance (see Beam theory:
L d L
Bending, in this case ) and I; the Area moment of inertia.
Force limits
The maximum transverse force is:
E _ cynd3
Zmax = 161p(14+1)
When a force in x-direction is applied buckling can occur, for
equations to calculate the buckling load see Beam Theory:
Buckling.
Maximum deflection
_ Frmax _ (813-122%+63)(1-y*)+y* oyl
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