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ABSTRACT

This study analyzed the structural weld strength for a door hinge for a field artillery ammunition support
vehicle. In order to determine the optimal conditions, we measured the modal analysis and analyzed the leg
length of a rear door hinge. From these methods, we acquired the vibration frequency of normal mode and
the optimal welding leg length conditions. It was possible to obtain a structural stability for a rear door
hinge of the field artillery ammunition support vehicle. In the future, this should be used as a reference
source for the weld strength analysis of high vibration and high weight structures for another welding system

design.
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Table 1 The frequency data of field artillery ammunition support vehicle

Wide band Narrow band #1 Narrow band #2 Narrow band #3 rms-g

Test
Phase

(5~500Hz) BW(Hz) Ampl BW(Hz) Ampl BW(Hz) Ampl level

(¢'/Hz) Start | End | (¢¥Hz) | Start |

End | (¢¥Hz) | Start | End | (¢/Hz) | msg

Vertical axis(90minutes per test phase)

Vo1 7.43E-04 2747 3592 1.92E-03 54.94

67.81 5.20E-03 | 123.42 | 170.86 | 1.09E-03 | 0.68

V02 1.45E-03 41.16 | 49.35 3.95E-02 82.32

98.70 | 6.80E-03 | 123.34 | 147.88 | 4.40E-03 1.11

V03 1.40E-03 58.21 69.79 | 7.66E-02 | 116.42

139.58 | 1.19E-02 | 174.42 | 209.14 | 7.24E-03 1.45

V04 2.03E-03 69.22 85.43 2.28E-02 | 141.52

175.87 | 1.34E-02 - - - 1.33

V05 3.25E-03 87.21 | 104.57 | 5.27E-02 | 168.29

209.14 | 2.16E-02 - - - 1.81

Transverse axis(90minutes per test phase)

T01 6.29E-04 27.47 3294 | 5.16E-03 54.94

65.88 | 2.08E-03 82.32 98.70 1.50E-03 | 0.72

T02 1.52E-03 38.85 47.95 8.74E-03 82.32

101.59 | 4.07E-03 | 123.34 | 147.88 | 1.55E-02 1.11

T03 1.98E-03 56.16 71.84 1.01E-02 | 116.42

143.68 | 1.72E-02 | 174.42 | 209.14 | 8.52E-03 1.33

T04 3.03E-03 73.24 87.93 3.14E-02 | 138.44

170.86 | 2.55E-02 - - - 1.64

T05 5.58E-03 87.21 | 104.57 | 8.86E-02 -

- - - - - 2.07

Longitudinal axis(90 minutes per test phase)

LO1 2.21E-03 27.47 42.71 2.33E-02 54.94

85.43 3.44E-02 | 119.00 | 161.27 | 3.86E-03 1.59

L02 6.21E-03 41.16 49.35 6.82E-01 58.21

69.79 1.39E-02 82.32 98.70 | 3.23E-02 | 3.14

L03 5.42E-03 32.67 39.17 1.78E-02 56.16

76.11 6.17E-01 | 116.42 | 139.58 | 1.17E-01 4.28

L04 8.23E-03 30.83 36.97 | 9.84E-02 58.25

82.52 1.23E-01 | 138.44 | 166.00 | 1.76E-02 | 2.81

L05 1.50E-02 38.85 46.58 | 4.25E-02 58.21

69.79 | 3.82E-02 87.21 104.57 | 1.05E-01 3.10
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Table 2 Material properties

Tensile Yield Weld
Position =~ Material strength strength strength

(MPa) (MPa) (MPa)
Rear  \s050pH32 2148 154.8 61.9
Hinge
Chassis  A5083-H131 310.0 241.7 124.0
Welding 5356 275.6 - 82.7
rod

ANSYS

ELEMENTS R15.0]
SEC NUM MOV 17 2014

PLOT NO. 1

Fig. 4 Displacement constraint condition of the rear side
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(c) Mode 3, 142.71(Hz)
Fig. 5 Mode Analysis of the rear side

,61,




Eu)
©
Ho
e
e
Il
_&
oft
b
2

a4 F=TAVFEEE A, A5, A3E

Table 3 Reaction force of driving direction(1 0, Self loading)

Classification 10km/h 20km/h 30km/h 40km/h 50km/h
Fx 111.87 194.94 406.86 160.39 169.93
Fy 147.12 165.86 416.64 204.44 196.34
Upper Fz 74.72 89.26 95.79 86.38 108.82
Hinge Mx 5857.78 8955.13 11815.27 7249.98 7916.75
My 2990.12 5353.92 7192.87 4112.36 5136.12
Mz 7504.16 9075.13 23877.78 10620.99 8633.92
Fx 91.14 165.40 262.84 145.61 185.69
Fy 161.90 187.27 471.39 224.04 183.52
Bottom Fz 84.83 101.60 126.56 100.22 137.52
Hinge Mx 7835.48 10764.30 18981.59 9899.49 14070.59
My 4914.82 7427.14 13448.04 6713.67 10689.83
Mz 7587.31 9400.72 24049.64 10652.67 8205.04
Table 4 Reaction force of width direction(1 g, Self loading)
Classification 10km/h 20km/h 30km/h 40km/h 50km/h
Fx 7.18 11.06 12.66 15.24 20.89
Fy 98.44 125.48 137.76 157.90 194.34
Upper Fz 63.50 64.93 65.86 66.62 68.71
Hinge Mx 3455.45 3586.91 3671.42 3742.26 3904.73
My 1216.21 1311.12 1390.27 1423.91 1547.83
Mz 3172.78 4018.94 4403.62 5034.82 6177.50
Fx 13.09 19.84 23.76 27.87 37.32
Fy 91.77 115.20 125.65 143.00 175.37
Bottom Fz 65.61 67.09 67.85 68.84 71.08
Hinge Mx 3526.18 3748.19 3842.02 3985.63 4305.58
My 1478.29 1625.40 1694.32 1784.09 2006.91
Mz 2881.57 3549.84 3849.56 4340.97 5259.60
G, Table 3~5= 27} AE, S A BB 3 Wy U vH IAFOR AA 4N 2Pl
% Wl ) B, E P Bl o WA T 5 2, A8 BAMEY E2 9 of
g Wk g JER I QU A& 1Y o= &34 & AAS
HAFHOE 3A T B4 Table 3~50014 3 Zo]l WA
NE G F L ME olgdte] &mo) mE 4R, o] W, §7 AP AR uestel HA
sHi g1x 9] S AMSIA A, AA AEHE & oF o2 A 1I0mmE 7|FOE L v B
A & 15mm 713 HA 7120 10mmeol] i3] = Table 9~112} 2T} 15mm Z+= B}
X 308 V2R F45 8 AdeHE 7 shAARE P& 167
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Table 5 Reaction force of vertical direction(1 0, Self loading)

Classification 10km/h 20km/h 30km/h 40km/h 50km/h
Fx 7.87 10.86 10.73 12.80 16.23
Fy 102.40 124.36 125.16 138.37 163.59
Upper Fz 92.63 106.69 108.94 138.37 131.02
Hinge Mx 4864.01 5652.55 5881.09 6096.36 7036.33
My 1816.21 2126.55 2121.03 2327.32 2669.27
Mz 3318.52 4018.91 4053.61 4463.76 5270.23
Fx 7.48 10.13 10.05 11.85 14.97
Fy 95.33 114.37 115.01 126.54 148.38
Bottom Fz 96.47 111.28 113.48 120.14 136.81
Hinge Mx 4513.88 5207.89 5474.16 5595.23 6470.33
My 2125.13 2494.57 2492.14 2727.56 3136.36
Mz 3089.90 3680.64 3707.66 4055.93 4737.45

Table 6 Stress of hinge weld region(vibration of driving direction, Leg Length 15mm)

. . Bottom Hinge Weld
Velocity Upper Hinge Stress . .
Stress Yield Strength Safety ratio
(km/h) (MPa)
(MPa) (MPa)
10 10.0 11.9 5.17
20 14.0 15.7 3.94
30 22.4 29.0 61.9 2.14
40 12.9 15.4 4.00
50 13.8 19.5 3.18

Table 7 Stress of hinge weld region(vibration of width direction, Leg Length 15mm)

. . Bottom Hinge Weld
Velocity Upper Hinge Stress . .
Stress Yield Strength Safety ratio
(km/h) (MPa)
(MPa) (MPa)
10 6.3 6.1 9.77
20 6.9 6.8 8.86
30 7.3 7.1 61.9 8.47
40 7.7 7.6 7.97
50 8.6 8.6 7.17

Table 8 Stress of hinge weld region(vibration of vertical direction, Leg Length 15mm)

. . Bottom Hinge Weld
Velocity Upper Hinge Stress . .
Stress Yield Strength Safety ratio
(km/h) (MPa)
(MPa) (MPa)
10 8.2 7.6 7.53
20 9.6 8.9 6.44
30 9.8 9.2 61.9 6.28
40 10.3 9.6 5.94
50 12.0 11.0 5.14
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Table 9 Stress of hinge weld region(vibration of driving direction, Leg Length 10mm)

Velocity Upper Hinge Bottom Hinge ‘ Weld ‘
(km/h) Stress Stress Yield Strength Safety ratio
(MPa) (MPa) (MPa)

10 12.9 153 4.03

20 17.9 20.1 3.07

30 28.6 37.1 61.9 1.67

40 16.4 19.8 3.12

50 17.6 24.8 2.49

Table 10 Stress of hinge weld region(vibration of width direction, Leg Length 10mm)

. Upper Hinge Bottom Hinge Weld
\zlik)n;}ll;y Stress Stress Yield Strength Safety ratio
(MPa) (MPa) (MPa)
10 8.1 8.0 7.64
20 8.9 8.8 6.92
30 9.4 9.2 61.9 6.61
40 9.9 9.8 6.22
50 11.0 11.0 5.59

Table 11 Stress of hinge weld region(vibration of vertical direction, Leg Length 10mm)

. Upper Hinge Bottom Hinge Weld
\Elifjlllt)y Stress Stress Yield Strength Safety ratio
(MPa) (MPa) (MPa)

10 10.4 9.8 5.90

20 12.2 11.4 5.05

30 12.6 11.8 61.9 4.92

40 13.3 12.3 4.65

50 15.3 14.3 4.02
4. 84 =2 3. A SHES &9 FAEFA o= <
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