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The launcher pod for missiles capable of carrying a range of different warheads

Received 29 December 2014 has been designed to be mounted on the tracked vehicle of the hybrid weapon
Revised 25 March 2015 system (HWS). In the development of this launcher pod, its structure was
Accepted 23 May 2015 designed to be resilient to damage caused by shock and vibration, as well as
preventing assembly errors due to the spring-back of the main composite cover
Keywords: and interfacing parts. This study investigated the design of the newly developed
MANPAD launcher pod, with its hybrid composite—metal structure, through simulation and
Launcher p O_d experiment. Both simulation and actual experiments showed that the structure of
Cup-mount isolator the launcher is resilient to vibration and shock. The launcher pod was also
Shock impact pulse subjected to vibration and shock tests to verify its performance.
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Fig. 1 Hybrid weapon system and the launcher pod
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Table 1 Specifications of cup mount isolator

£ rlo

Type

Specifications

Natural Freq. 20~45 Hz

Resilient element

Hi-Damp, Universal Black Elastomer,
Natural Rubber

Transmissibility at

4 max. (Hi-Damp Silicone)
6 max. (Universal compound)

R
esonance 10 max. (Natural Rubber)
Provides protection in all directions
Axial to radial stiffness 1:1
Benefit .
Meets safety requirements of MIL-E-5400
(30G 11 msec half sine pulse)
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Fig. 3 Characteristics of isolator
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Table 2 Summary of CAE model

Type Specifications
Total number of element 1,188,566
Total number of nodes 1,855,319
Number of rigid link elements 52
Number of bush elements 8

Dummy mass

Bolt & Bush

Fig. 4 Simplified geometry for CAE analysis

Table 3 Modal effective mass

Freq. Modal effective mass (%)
Mode
(Hz) X | Y| Z | RX|RY | RZ
1 20.65 58.67 | 1.921 | 14.76 | 6.715 | 71.82 | 3.84
2 25.35 1.404 | 28.23 | 15.25 | 68.46 | 1.534 | 2.44
3 29.47 0.447 1 2.827 | 1.494 | 10.95 | 0.930 | 79.35
4 30.93 23.63 | 13.19 | 62.46 | 4.313 | 14.48 | 0.325
5 35.35 4.11 |53.80|2.249 | 8.261 | 1.830 | 14.29
6 60.30 11.68 | 0.014 | 3.696 | 1.151 | 9.375 | 0.035
7 139.20 0.00 | 0.00 | 0.01 | 0.08 | 0.00 | 0.00
8 143.50 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
Total effective mass | 99.95 | 99.99 | 99.91 | 99.94 | 99.97 | 99.94
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Fig. 5 Mode shapes of the launcher pod
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Fig. 6 Transmissibility and mode participation
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9 20~45 Hzdl| 234

Table 4 Comparison of measured and simulated natural frequency
and transmissibility

CAE Experiment Error
Natural Freq. 309 29.4 5.1%
Transmissibility 5.89 6.3 6.3%

—

Fig. 10 Modal test setup for the launcher pod with isolators
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Fig. 11 Comparison of measured and simulated transmissibility
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Fig. 13 Shock and vibration test setups for the launcher pod
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