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Abstract

A three dimensional multibody modeling of a launcher system was developed and dynamic
characteristics of the system was carried out. All the components were modeled as rigid bodies, All the
components of system, ie; chassis, turret, cage and suspension parts, are modeled as rigid. The force
interaction between the ground and tire was modeled as a point contact model. The factors were
selected as cause and effect diagram of the MINITAB. To see effect of the stiffness, damping, mass at
the launcher system, several cases of suspension parameters were compared and optimal values were
selected. The stiffness and the damping coefficient were selected as design variables to minimize the
required time for the next fire. The dynamic simulation was carried out using the ADAMS, and the

MINITAB was employed for data analysis.
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Fig. 1 Multi-wheeled vechicle

Table 1 Properties of vehicle components

M Moments of inertia
Part [kas]s [kg - ]
& Le L, I,
Chassis 17,800 | 73,800 | 12,500 | 82,400
Turret 780 1,346.6 | 700.2 |2,046.7
Cage 8,000 [16,026.7| 6,468.3 |21,161.7
Road Wheel 103 4.1 1.3 2.8
ton
30 |-
915" Sec

Fig. 2 Firing force for launching

Fig. 3 Suspension with torsion-bar type
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Fig. 4 Cause & Effect Diagram
Table 2 Results of launcher by firing angle
Horizontal Vertical Ancle Vibratin
Deg disp. disp. [ deg 1 time
[mm] [mm] 80

0 923.70 62.66 0.78 6.55

10 897.82 65.87 0.96 7.00

20 819.95 67.57 1.12 6.75

30 719.18 67.74 1.22 6.90

40 555.07 65.95 1.32 6.60

45 485.65 64.54 1.34 6.10

50 419.68 62.82 1.35 6.00

70 153.07 47.82 1.24 6.25
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Fig. 7 Analysis of main effect
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Fig. 8 analysis of interaction

Table 3 Comparison the pooling of vibration time
(a) before pooling

Souce | DF | ‘ol | Ad ! F P
K 2 5.7013 5.7013 2.8507 10.31 0.001
C 4 35.212 35.212 8.803 31.83 0
M 2 6.8973 6.8973 3.4487 12.47 0.001
KxC 8 8.012 8.012 1.0015 3.62 0.014
KxM 4 1.8013 1.8013 0.4503 1.63 0.216
CxM 8 1.8027 1.8027 0.2253 0.81 0.601
Error 16 44253 44253 0.2766

Total 44 63.852

(b) after pooling

Source DF Ssesq Asgj 1\A/1<1$J F P
K 2 5.7013 | 57013 | 2.8507 9.94 0.001
C 4 35212 | 35212 8.803 30.7 0
M 2 6.8973 | 6.8973 | 3.4487 12.03 0

KxC 8 8.012 8.012 1.0015 349 0.006

Error 28 8.0293 | 8.0293 | 0.2868

Total 44 63.852

Table 4 Comparison the pooling of vibration width
(a) before pooling

Adj Adj

Source DF Seq SS SS MS

5878 5878 2939 19.97 0

7706.8 7706.8 | 1926.7 | 13.09 0

KxC 1277.6 1277.6 159.7 1.09 0.421

2
4
M 2 758.5 758.5 379.3 2.58 0.107
8
4
8

KM 3338.5 33385 834.6 5.67 0.005
M 4443 4443 55.5 0.38 0.917
Eror | 16 | 23549 | 23549 | 1472
Total | 44 | 217588
(b) after pooling
Adj Adj
Source DF Seq SS SS MS F P
K 2 5878 5878 2939 23.07 0
C 4 7706.8 7706.8 1926.7 15.12 0
M 2 758.5 758.5 379.3 2.98 0.065
KM 4 33385 3338.5 834.6 6.55 0.001
Error 32 4076.9 4076.9 1274
Total 44 21758.8
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Fig. 10 Continuous impact load condition
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