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A Study on the Improvement of Wire Welding Strength for
Prevention of Armored Vehicle Universal Joint Cap Detachment
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Abstract In this study, a method to improve the weld strength between the wire and the universal joint
cap is established to prevent the cap from falling off the universal joint of an armored vehicle. The
universal joint is a major component that transmits the power generated from the power pack to the
drive system and car body, but the wire cap (spot welded to the universal joint) fell off due to impacts
during maintenance. To address this problem, 4M-based characteristic factor analysis identified
insufficient spot welding as the cause, and the welded part at the top of the cap was processed into a
wire shape to improve spot welding quality. For the improved universal joint, the tensile strength of the
product before and after improvement was measured with a universal testing machine, and the
conformity of the system was confirmed through a quantitative improvement and system installation test.
These research results are expected to be helpful in analyzing failures in similar equipment to improve

quality.
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Table 1. Fastening method of shaft joint element

Bolt fastening Coupling fastening

component | Spider, cap, wire, bolt coupling

model
fastening bolt fastening axis coupling direct
type connection connection
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Fig. 1. Damage to needle bearing due to wire loss of
universal joint
(a) Universal joint wire missing
(b) Damaged needle bearing
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Fig. 2. Characteristic factor diagram analysis
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Fig. 3. Before and after for spot on top of cap
(a) Before spot welding (b) After spot welding
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Fig. 4. Spot welding process mimetic diagram
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Fig. 5. Cap change universal joint shape
(a) Before change (b) After change

(@ ®)

Fig. 6. Cap change universal joint shape
(a) Before change (b) After change

Fig. 7. Prototype shape
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Fig. 9. Cap top penetration
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Table 2. Tensile testing machine Specification

Specification
Tension force Max 10 kN
Tension speed 10 mm/min
Production Shimadzu
Model AG-10KNX PLUS
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Fig. 10. Universal material testing machine
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Fig. 12. Wire welding strength confirmation test
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Table 3. Table Wire welding strength confirmation
test result

Sample Result(kN) broken Part
Bxisting #1-1 3.27 Spot welding part
product #1-2 3.56 Wire (wire breakage)
(frono) #1-3 2.95 Spot welding part
Existing #2-1 3.24 Wire (wire breakage)
product #2-2 3.21 Spot welding part
(back) #2-3 3.68 Wire (wire breakage)

Improvement #1-1 3.63 Wire (wire breakage)
product #1-2 3.50 Wire (wire breakage)
(front) #1-3 3.57 Wire (wire breakage)

Improvement #2-1 3.27 Wire (wire breakage)
product #2-2 3.41 Wire (wire breakage)
(back) #2-3 3.44 Wire (wire breakage)
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product

36 ® Improvement

product
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Fig. 13. Graph of strength confirmation test
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Fig. 14. System installation test result
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