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It was a requirement to use electronic components developed and operated by MANPAD in the military wheel vehicle with
greatly improved operational radius and quickness and maneuverability. The objective of this study was to add the structure
of the newly developed equipment for future compatibility with each other, and design it according to the requirements of
vehicle installation. As the operating environment changes from one type of equipment to another, that is operated by a
person, the differences between the environmental specifications and characteristics of the two types of weapons are
compared. In addition, dynamic characteristics analysis and testing of equipment units were carried out in order to confirm
whether the equipment can be normally operated with the disturbance (vibration / shock) that will be continuously received
as the operating environment changes. The physical properties of the PCB components were verified through actual
environmental tests after confirming the difference between the values shown between the commercial program and the

reference documents.

NOMENCLATURE

B=Length of the circuit board edge parallel to the
component (mm)

L =Length of the electronic component, mm

h = Circuit board thickness (mm)

r = Relative position factor for the component mounted on the
board

C = Constant for different types of electronic components
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Military wheel vehicle

MANPAD

Fig. 1 The mounting equipment according to platform system
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Fig. 2 Comparison of the concept of the mounting equipment
according to system
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Fig. 3 Comparison of vibration specification
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Fig. 4 Comparison of vibration response spectrums

A%, eAgule] 887 Mk Fig 20 Uehiy, A= o}
2 mAAAe) A% 720l tiat WS Figs. 33} 4ol 217 o}
EPict. 2} =of gt Power Spectrum Density H] 1.} Vibration
Response Spectrum ]S 53] SHlat 4 9l s} o] 7}
% AFe AF g+40] MANPADS| 25 fAHTE tfitgd
2 o et A2 Shla & ok 37 w20l A%, A
29 Aol gt 24 F4S MIL-STD-8I00] T2, Saw



August 2019/715

Acceleration(G)

-30 L L L L L L 1
00 02 04 06 08 10 12 14 1.6

Time(s)

Fig. 5 Acceleration measurement of gunfire for MWV
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Fig. 6 Comparison of shock response spectrums
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Fig. 8 Experiment of modal testing for PCBs
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Fig. 9 Result of natural frequencies of PCBs by experiment

Table 1 Comparison of the simulation result for PCBs

Properties
M Nat.
fr-4 Ten. Shear  Poisson’s denas?'fy freq.
GPa GPa ratio 3 (Hz)
(kg/m”)
204 92 0.11
1800
X) XY) XY)
CDR 18.4 8.4 0.09
(Anys) (V) (X2 (Y2) 736
15 6.6 0.14
@) (YZ) (ZX)
16.9 3.03 0.129
®xY) &y oy 0
Final 7.44 2.41 0.417 2042
(Paper) ) YZ,ZX) (YZ) .
0.183
(ZX)
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Table 2 Total effective mass for mounting equipment with isolator
by simulation

(o} <
c c
8 2
; © Freq. Modal effective mass (%)
e L e |- #
= = (Hz) X Y Z RX RY RZ
E E 1 1744 6291 0.04 0.15 0.13 8.99 3.39
| I\"V" Dl 2 18.07 63.08 0.61 6931 445 64.06  4.03
0 1 2 3 4 i 0 1 2 3 45 6 3 2283 63.17 99.73 70.09 8796 6487 97.84
R=ffcrce /fnatural area R=fslru:l /fpulse 4 26 14 63 25 9974 7009 8796 7043 9787
(a) Isolation area of vibration response  (b) Isolation area of shock response 5 29.72 9974 9975 7040 87.99 7586 99.89
Fig. 10 Dynamic response curves of isolation areas 6  31.00 100 9999 100 99.99 100.00 99.99
7 21260 100 99.99 100 99.99 100.00 99.99
e o 8 27480 100 99.99 100 99.99 100.00 99.99
5 9 311,60 100 9999 100 99.99 100.00 99.99
\ 10 406,60 100 9999 100 99.99 100.00 99.99
3 \ 50 1669 100 9999 100 99.99 100.00 99.99
N Total 100 9999 100  99.99 100 99.99
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Fig. 12 Total effective mass of the mounting equipment
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Fig. 14 Comparison of response for VRS with simulation
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1000

No isolator

Shock Response Spectrum(G)

1 10 1(I)0
Frequency(Hz)

Fig. 16 Comparison of response for SRS with simulation
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Fig. 17 Vibration and shock environmental test
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Fig. 18 Result of the response of vibration
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Fig. 19 Feature of PCB assembly for the mounting equipment
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Table 3 Comparison of results of displacement at PCB component

Comparison of results of displacement at PCB, (unit=mm)

Category Max. Resp of disp. Resp. of disp.  Safety
displacement by experiment by simulation ratio

Vibration ~ 0.427 0.032 0031  13.34/13.78
Shock 2.56 0.366 0358 7.00/7.15
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