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Assembly

Byungguk An*, Yonggu Jeon

Hanwha Systems, Korea

gt ® ‘l_:_%zi (Vlbrano n-pr oof

assembly)& At Algeold¥} 34 AldE 5}] O}Oﬂq Z}H]J 92 AAA717] S5 R E"EA 9
£ 61.6g HiH] 40.7g2 33 9% Fasdd. 712 317 F & Sh

A 20 71% 17 59FE 0.5mm 7M7Y 34 §H0] 2.8% Tasts AS EIsHAt

Abstract Electro-optical tracking equipment is installed on various platforms with the primary purpose
of monitoring or scouting targets. Indeed, design changes that can affect the vibration and shock
characteristics transmitted through the vibration isolator during the development or production stages
can lead to performance degradation in the equipment. In severe cases, such changes could result in
issues, such as component damage or failure of the vibration isolators. Resolving these problems may
require reselection of the isolators and structural improvements. On the other hand, this can
significantly impact the schedule, including potential delays due to material lead times and the need for
a thorough design review. This paper proposes the vibration-proof assembly with adjustable stiffness as
a solution to mitigate the risks associated with vibration isolator reselection, and its feasibility was
validated through simulations and experiments. The rubber hardness of the shock assembly was modified
to reduce the shock response of the equipment, resulting in a maximum 33.9% decrease in shock
response compared to the original 61.6g. In addition, increasing the amount of rubber deformation by

0.5mm based on the Sh A 20 hardness resulted in a 2.8% decrease in shock response.
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Fig. 1. Electro-optical tracking system example
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Fig. 2. Single Degree-Of-Freedom System Response
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Table 1. Spring Rate of AM-005-6 [5]

Part Dynamic Axial Spring | Dynamic Radial Spring
Number Rate Rate
AM-005-6 274N/mm 249N/mm
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Fig. 3. Transmissibility of BTR and BTR II [5]
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Fig. 5. Response of the equipment
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Fig. 7. Installation status of the outer bracket and
vibration-proof assembly
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Fig. 9. Shock response of Test Jig

AT AL 34 898 BT 990 T
8 ()9} @ 71 1 XdﬂirOﬂ 7w 24o] 7Kse WAl
WA 1% 24 el 440l 58 Agson] a

Analysis the Stifiness of Vibration-

Proof Assembly By Shore Hardness Wodal Anaiyses Forilect Mo

‘Analysis Natural Frequency Of The
System By Shore Hardness &
Transmissibiliy

Analysis Shock Response

Fig. 10. Analysis Procedure for Shock Response
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Table 2. Torque applied to vibration-proof assembly
when A is 1.0mm

Shore Hardness Torque(kgf-cm) Stiffness(N/mm)

Sh A 20 7.0 572.1
Sh A 30 12.0 980.7
Sh A 40 17.0 1,389.3
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Fig. 11. Finite Element Model Of Test Jig

Table 3. Material Properties

Material ALG0G1 SUS304

Young's Modulus(Pa) 7.1e10 2.1ell
Possion ratio 0.33 0.3

Density(kg/cm3) 2,770 7,930
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Table 5. System natural frequency and transmissibility
by shore hardness

Shore Hardness fn (H2) Transmissibility
Sh A 20 73.3 6.18
Sh A 30 83.3 6.69
Sh A 40 91.5 7.63
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Fig. 12. Free-Body Diagram Of Singe-Degree-of
Freedom System Subjected To Base Excitation
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Table 6. Analysis result of shock test

Shore Hardness Analysis
Sh A 20 41.68
Sh A 30 38.9g
Sh A 40 39.4g
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Fig. 13. Shock data when A is 1.0mm

Table 7. Compare results of shock test and analysis

Response Analysis Error(%)
Shore Hardness (x-axis) (x-axis)
Sh A 20 42.95 41.68 3.0%
sh A 30 40.7¢ 38.9¢ 44%
Sh A 40 41.2g 39.4g 4.4%
ARIE FUEGAE 1 BT SIS A4
o 34808 71 61.6¢ ¥ 33.9% AL 4 2
St BEZ ARWA 37 S5 528 olohe 352 4
T 1T v a9
24 =EE 34 A Z
Sh A 203 30 F 79 F=olA 4T 1.0mm,
1.5mm 702 4 892 Fig. 14

A@E At
]

¢} Table 8%} Zo] W z2HAY] wHFo] 0.5mm F7F

731

SlHAl Sh A 203} Sh A 309
0.7% ZAct.

37

- ---Input

—— Sh A 20(A:1.0mm),
—— Sh A 20(A:1.5mm)
—— Sh A 30(A:1.0mm)
(A:1.5mm)

Acceleration (g)

-60

T T T T T T T T T
270 280 290 300 310 320 330 340 350 360 370
Time (msec)

Fig. 14. Shock data when A is 1.0mm and 1.5mm

Table 8. Shock response of x axis according to the
change of value A

Shore Hardness R(is_];ZK;SG
Sh A 20(A:1.0mm) 42.9g
Sh A 20(A:1.5mm) 41.7g
Sh A 30(A:1.0mm) 40.7g
Sh A 30(A:1.5mm) 40.4¢g
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