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Research on quality improvement of damper assembly for
unmanned aerial vehicle system launch machine

Seong-Rok Jeong*, Seung-Min Lee
Defense Agency for Technology and Quality
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Abstract Unmanned aerial vehicles (UAV) are essential in many fields, such as military UAV for
surveillance and reconnaissance purposes and civil UAV for land surveying and land management
purpose. These unmanned aerial vehicles have various shapes and sizes depending on the purpose of
use, and take-off methods are also diverse: throw take-off, vertical take-off and landing, and
slide-running take-off. The take-off of an aircraft is one of the most sensitive areas in flight safety.
Flight safety in the take-off method using a launching machine is dependent on the quality of the
launching equipment. The quality issue has occurred in the damper component that slows down the
trolley of the launch equipment, specifically the nut of the damper, in the target launch equipment of
this study. If the trolley in snot decelerated due to damage to the damper, the structure of the launching
equipment may be damaged or cause a fatal problem in flight take-off. A quality improvement study was
conducted to prevent this. Various causes of damage to the damper were analyzed. The quality problems
of the nut were confirmed through analysis, and a replacement product was applied to replace it. First,
the causes that could cause nut failure were analyzed. Quality problems were identified through the
analysis, and alternative products were selected. Verification tests were conducted with the applied
alternatives to verify the adequacy of the research and ensure flight safety. In addition, considering this
study on similar equipment, the same quality problems are expected to be prevented.
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Fig. 1. Launch system
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Fig. 2. Damper & Nut defect
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Fig. 3. Research flow chat
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Fig. 4. Damper constructor
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Table 1. Variable

Variable Value

Weight(m;) 135.01 kg
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Where, m, denotes UAV dummy mass, m; denotes
Trolley mass, a denotes acceleration, v denotes
velocity, t denotes time
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Table 2. Variable 5%} At
Variable Value
m, 34.14 kg Table 5. Chemical composition test result
v 33.30 km/h .
a 5.66 g A;:rl;f;s Standard(%) Test result(%)
t 0.05 s C 0.42 ~ 0.48 0.07
Si 0.15 ~ 0.35 0.02
e Mn 0.60 ~ 0.90 0.89
Table 1, 29] W5 Eq. (2)° 185t Aklst Azt
- _ P < 0.030 0.05
% AlsoHES 32,182.53 No| A¥sk= Ao iy S > 0
- . - = 0.035 .
et Ao AkE dHrt 2, fof 1714 Azt . - o
o] glo] AFFFo] FAEL: IeER 2}zte] o : — :
- - C 0.0
WASHE B15L Table 33 2 i =00 ’
Cu < 0.30 0.23

Table 3. Calculation result

Variable Value
Total load 32,182.53 N
Load acting on damper| 16,091.26 N
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Table 4. Hardness test result

Standard Test result
HRC 22 ~ 25 HRBW 93
(HB 237~253) (HB 197)
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Table 6. Nut comparison

Item Existing nuts New nuts
Material SM45C SM45C
Hardness HRC 22~25 HRC 22~26

Load 55,000 N 55,000 N
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Fig. 8. Nut shape comparison
(Existing nut left, New nut right)
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Table 7. New nuts hardness test

Standard Sample Result(HRC)
#1 23.7
HRC #2 23.5
2~126 # 236
#4 22.7

Table 8. New nuts chemical composition test

Analysis Seandard(®) Test result(%)
Target #1 #2 #3 #4
C 0.42 ~ 0.48 0.430 | 0.430 | 0.430 | 0.430
Si 0.15 ~ 0.35 0.200 | 0.180 | 0.180 | 0.170
Mn 0.60 ~ 0.90 0.640 | 0.650 | 0.660 | 0.660
P = 0.030 0.012 | 0.012 | 0.011 | 0.011
< 0.035 0.004 | 0.005 | 0.005 | 0.003
Ni <0.20 0.050 | 0.050 | 0.050 [ 0.050
Cr <0.20 0.110 | 0.110 | 0.110 | 0.120
Cu < 0.30 0.090 | 0.100 | 0.100 | 0.100

A UERZ AAe AR Ar E sgEe 71E
/é ] ;g-xbl]olo M/\]

Faret ARG H|of| B3P HulE o8t
AldE —’F‘“ﬁ}‘}i“% Ao AAE e HIE T &
g F52 AEste] § 3319 A3AIES AT
HIPAE tAlste] WAl FAe Ut XS HA
Sto] EAAAZ A (Fig. 9). TARRZE 2.1.2
o] AlE stE 49| 273 U 8.5¢% 7 & &
T TAsle WA o2 AJHSHITh



TG A2" TAPg Hzdd F2448 AT

Fig. 9. Launch test
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Table 9. Verification test result

Result
Inspection items
Test 1 Test 2 | Test 3
Launch speed (km/h) 122.0 121.1 120.6
Launch acceleration (g) 7.79 7.78 7.79
Check damper condition Good Good Good
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