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A Study on the Structural Design for Safety Improvement of the
Winch Mount of an Armored Recovery Vehicle
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ABSTRACT

In this paper, we studied the structural design for safety improvement of the winch mount of the armored
recovery vehicle. From the finite element analysis using the safety factor of the original winch mount, the results
determined that the safety factor was very low, namely 1.14 at —15° when towing the maximum force. For
considering the usage and safety, the safety factor needs to increase to between 1.4 and 1.6. To improve the
safety factor, a re-design, such as shape modification and strengthening the welded zone, was performed. After
the improvement of the structural design, the safety factor of the improved mount was calculated at 1.78, an
increase of about 56.1% from that of the original mount.
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Fig. 1 Schematics of winch assembly

< The rear part of the vehicle >
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Fig. 2 The operation range of the winch
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Table 1 Material property of the mount

Material Yield Strength | Tensile Strength
Standard (Kgf/mm®) (Kgf/mm®)
AL2519-T87 40 47
AL2519-T87
17 27
(Weld Zone)
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Table 2 The maximum stresses and the safety factors of the winch mounts

Original Mount Improved Mount
Increasing in

Angle
Maximum stress Maximum stress fety factor(®
) Safety factor ) Safety factor Safety factor(%o)

15° 14.94 1.14 8.18 2.08 82.5

0° 9.99 1.70 7.35 2.31 359

-15° 13.04 1.30 9.57 1.78 36.9

Table 3 The stress distribution of the winch mounts

Angle Original Mount Improved Mount
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Fig. 4 Winch operation test
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