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Abstract Military vehicles ride a variety of terrains. In particular, they need safety gears to drive on rough
roads. Commonly, winches are used as one of the safety gears in vehicles while driving onrough roads.
The military also uses vehicles installed with winches. Generally, the winches are installed at the front
or rear end of the vehicles. By winding a rope in them, winches create the necessary towing force. For
all practical purposes, the towing capacity of winches has to be over 60% of the vehicle's weight. In this
study, the existing winches of a 1% ton shop van had been changed because they had a schedule for
discontinued production. For these alternative winches, one particular model of the winch is selected.
The towing capacity of the alternative winches improved to 115% of the vehicle's weight from a mere
75%. CAE simulation and a real test with the new winch mounted on the vehicle were conducted to test
the structural integrity of the new winch. As part of the study, the approach angle of the vehicle is also
tested and verified. In essence, a compatible design model for the winches is determined and verified

in this study.
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Fig. 1. Suggested winch design
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Fig. 2. Diagram of simulation
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Fig. 3. Simulation result of Model 1
(a) Overall simulation result
(b) Result of Part A
(C) Result of Part B
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Table 1. Mechanical properties of Steel plate

(unit : MPa)
Steel Tensile strength Yield strength
SAPH440 440 305
ATOS60 590(34.1% ) 42037.7%1)
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Change shape and material
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Fig. 4. Design of Model 2
(a) Winch bracket design
(b) Bumper design

Fig. 5. Simulation result of Model 2
(a) Overall simulation result
(b) Result of Part A
(C) Result of Part B
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Fig. 6. Top view of installed winch
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Fig. 7. Towing test of military vehicle
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Fig. 9. Test result of maximum towing force
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