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ABSTRACT

GMAW and GTAW processes have been used for welding of equipment mounting pads during decades. For
improving the mobility and survivability of KWV(Korean Wheeled Vehicle), various types of equipment are
required and numbers of pads for welding were increased. In this research, for improving productivity of mounting
pads welding process, new technology of stud welding was studied. In this study, mechanical properties of stud
weldment were investigated to compare with those of GMAW weldment. Also, research of stud weldment
durability was carried out and proved its fatigue strength under the condition of KWV's 32,000 km load profile.
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Fig. 1. Process sequence of GMAW welding
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Table 1. Chemical composite of high hardness armor
steel(wt%)

© Si Mn P S Cr Ni Mo

032 | 04 1.2 |0.015| 0.01 | 1.0 1.8 | 0.7

Table 2. Mechanical properties of high hardness
armor steel

Yield strength | Tensile strength | Elongation | Hardness
(MPa) (MPa) (%) (HBW)

480-540

1,250 1,450 5
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Table 3. Welding parameters of GMAW and STUD

welding
T Ampere Voltage Welding
Identification ) W) time (s)
GMAW 280 ~ 290 254 8.0
STUD welding 1500 - 0.9

Table 4. Test results of torque and tension strength

|dentification GMAW STU.D Remark
welding
. . F
Torque test satisfied satisfied racture on
bolt
Fracture on
Tension test | Avg.420MPa | Avg.450MP.
ension tes vg a | Avg a weldment

Fracture on bolt Fracture on bolt

Fracture on weldment

e ol S
Torque test Tension test

Fig. 3. lllustration of fracture place on test specimens
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(a) Macro test result of GMAW ; arrow indicates
incomplete fusion line

(b) Macro test result of STUD welding ; arrows
indicate burr of weldment

Fig. 4. Macro test results of GMAW and STUD
welding
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Heat affected zone microstructure of STUD
welding(x500)
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Fig. 5. Micro structure of GMAW and STUD weldment
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Fig. 6. lllustration of partial structure for durability test
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Fig. 7. lllustration of partial structure and test fixture ;
FEM analysis for design of test fixture
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n_\-{ Wheel travel distance Kﬂ_

Fig. 8. FEM analysis for suspension and wheel

Table 5. Load profile for durability test

Distance (mm) Load (kN) Cycle (n)
24.0 42.6 1,400,000
47.0 47.9 280,000
63.0 523 200,000
79.0 57.5 80,000
94.0 63.1 80,000
110.0 70.2 20,000
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Fig. 9. Durability test on partial structure
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