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Purpose of Sling Crosshead FEA
The purpose of the FEA is to show the Stress, Displacement and FOS for the structural steel crosshead.

Sling Crosshead

Car Travel Direction

Brake Force 

Applied Direction
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Required FOS for crosshead
Per ASME A17.1-2016/CSA B44-16 2.24.3 the FOS 
for the crosshead should be 8 or greater.
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Sling Crosshead FEA Forces
The 10,000lb mass used in the FEA was calculated using a 20,000lb moving mass and a 0.5 stopping reaction 

force.
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Structural steel and caliper casting materials
Channel and Beam Materials are made from hot roll material. These materials are most commonly A572, A588 and 

A36 steel. For this FEA, A36 steel was chosen as it has the lowest tensile strength.

The caliper casting is made from A352 LC2-1 steel.

Source: www.makeitfrom.com

Source: www.bushwickmetals.com

A36 Tensile Strength: 69,000psi

Structural Steel Components Caliper Casting Component

A352 LC2-1 Tensile Strength: 105,000psi

https://www.bushwickmetals.com/types-of-steel-beams-order/#:~:text=Different%20Steel%20Compositions&text=Most%20commonly%2C%20steel%20beams%20come,excellent%20strength%20for%20its%20weight.
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Bolt Material, Strength and Torque

Source: www.tfgusa.com

Source: www.almabolt.com

https://www.tfgusa.com/high-strength-bolts-for-structural-bolting/#:~:text=A%20grade%208%20bolt%20is,tensile%20strength%20of%20150%2C000%20PSI.
https://www.almabolt.com/pages/catalog/bolts/tighteningtorque.htm
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FEA Setup - Model
The FEA model was set up using ¼ of the actual assembly, and then applying symmetry fixtures in the front and right 

planes.

Green arrows 

indicate 

symmetry faces
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FEA Setup - Connectors
Grade 8 fasteners are used at all bolt locations.
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FEA Setup – Fixed Component
The stile was cut at 3’ from the top and fixed at the base 

surface.

Green arrows 

indicate fixed face
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Setup - Load
A 10,000lb load for the entire car is used.

Since the model is in a ¼ section, ¼ of the 

10,000lb was used.

A 2,500lb load was applied in a downward direction 

at the brake pad clamping location and transferred 

to the brake pad bolt holes in the caliper casting.

The downward force is used to simulate the car 

travelling in an upward direction.
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Stress Results - Crosshead
Crosshead stress is ~5,000psi.
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Displacement Results - Crosshead
Crosshead displacement is ~0.002”
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Factor of Safety Results - Crosshead
Crosshead FOS is over 8X.
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