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validation of the baseline technology required
for the application of a wvirtual prototype
approach to the improvement of helicopter
performance, reliability and maintainability. It
included: the selection and optimization of the
appropriate test procedures for ground (GVT)
and in—flight testing of helicopters; the
selection and optimization of the procedures
and methods to build a full—scale FE model of
the helicopter: the refinement of methods for
extracting modal parameter models from in—
flight test data; the establishment of
procedures for correlating flight and ground
test results and FE models; and the validation
and improvement of the numerical models
using the experimental data models.

Partners of the project were LMS
International (project coordinator),
PZLSwidnik(PL), Victoria Manchester

University (UK), AGH-University of Mining
and Metallurgy (PL).

Currently LMS is participating in another
European Research Project: "FLITE", ("FLight
Test Easy"). This EUREKA research project
develops new methods for automated analysis,
validation and interpretation of structural
dynamics data. This will resuit in a significant
performance improvement of structural testing
and modal analysis in terms of data quality,
test duration and cost, bringing the
methodology to a new level of applicability.
The focus of the project is on in—flight aircraft
testing, but the general applicability to
standard laboratory/operational modal testing
is pursued. The project approach involves the
development of data qualification indicators,
the improvement (and automation) of
parameter estimation methods, and the
validation of these tools on aircraft in—{flight
and ground test data. The 3—year project
started in January 2001 and includes following
partners: LMS International (project leader),

Dassault Aviation, Airbus, Sopemea, PZL
Mielec (Polish aircraft manufacturer),
VUB (University of Brussels), KUL
(University of Leuven), INRIA (French

Research Institute), Univ. Krakow
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The study of PTFE isolator equipped to small satellite launch vehicle to reduce the
separation shock

HEAT. AR N FGe - oG Tes
Ho-Kyeong Jeong, Se-Hyun Youn, Sang-Hyun Seo, Young-Soon Jang
and Yeoung-Moo Y1

Key Words : Pyro—~shock(Z2%),, isolator(Z7)), PTFE(EIZ#), dynamic stiffness(5744), launch vehicle(ZA}A)
ABSTRACT

Pyro-shock generally refers to the severe mechanical transients caused by the detonation of an ordnance device on a structure. Such device on a
structure, including linear explosive, and point explosive are widely used to accomplish in-flight separation of structural elements on aerospace
vehicle. And they are a significant cause of launch vehicle failures. The launch vehicle being developed in Korea also uses the explosive for
separation events. In this paper, the isolator equipped to small satellite launch vehicle made of PTFE(Tetlon) is developed to reduce the separation
shock. The test to measure dynamic stiffness of PTFE isolator is performed. This test enables us to find the frequency range of PTFE isolator. And,,
pyro-shock test using explosive to evaluate the performance of PTFE isolator is executed. From this study, the isolator conformed to frequency
range and load requirement is developed using PTFE instead of rubber.
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2.1 PTFE £A isolator S2ZAM &3

slzolre AA AexAE UWET F jivk AE E
g Age PTFEE 1% vl&] 4% 9 A gol ¥
Rolg} dASHANDZ, AA T4 A& APS F
3to] isolator AdAlell o]&staz} dich

PTFE 44 isolatore 1% 1o|xle} Zo] et 4§
isolator$} FBUsHAl AF s%ich Eld &4 A4S U
uidted, 29 13 Zo] A% 974 20mme WA 10
mmisolator®] 72-9- N3 g 375kg7tA9 5 A4
T U5 ¢ & Ak 2% 29 PTFE AA2 A2 ool
&0l EE YEPR]T

B
_ljr_
isolator®| 73-%- 73 Fto] WF wlol, gAlte Foizl A
A~
=
:‘l

X E 20mm

25
m
m
38 1 PTFE £ isolator YT
E 1. PTFE &8 24
3He sl &
AT MPa 15.6
SR A MPa 643
AN % 350
TES - 2.222
w2y A% - 60

8 2 PTFE 47X isolator 84 ¢ YL

28 3 PTFE isolator T st M8 SHAE

a3 30xek Zo] 4719 PTFE 4 isolator AlAell
sl FpH7IE o]dsle] W(random)7FdE 71eE & A
D8 (Transmissibility) & ZA3l PTFE isolator®] %
Ag Ak

7H71E B&K Typed4809E AHESINL, 7HETAlE
Type4507 B004, A@& 943 AZd dFulg A2
massT 188g2] FAIE 7tk #7912 masse] A<
ARAAE 18Ee] 1AFE peak’t iFF  2500Hz
3500HzHzolM dslelel oAbEle], 076400Hz WY E
7F4 sk

— 1(Type C)
----- - (Type C)

Transmissibility(ACC)

0.t

00 200 00 400 500 6000 7000
Freq(Hz)

I8 4 PTFE 2X isolator M&t8 £X Z 3
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E 2 Megz2E T8 PTFE isolator 228 M

Type C(m=0.188kg)
1 2 3 4
Peak 2803Hz | 2716Hz | 2909Hz | 1958Hz
F74(N/m) | 58.31E6 | 54.75E6 | 62.81E6 | 29.24E6

PTFE &A) isolatorel} tigk Alg 235 28 4 € &
20 VeRAlcl 2% 4elrMe} Zo] PTFE A4 isolator®
TAE A" 1AFEAR 7k Ho] 2o nREs
oM ZA FESW, I ITHIEFTY FueHIZE O
V2 S ARl Ag gol 18 AvEA o o4
o] Ful Jold AFAFo] dojde FHoEd = 3t}
E 5E2HE isolator Zzte] TRAFFIE M Ao|E
Boledl, oF AFFTA 2 AFEAY AolZ WA=
Aoz melt) 3] 49 isolator?] ¢ ohE 370 vl
Ae& A e AT, ol AARY EAE V%
Aoz wohs

Anz E 39 massE 10kgo 2 THE D HAHES 470
9] PTFE isolator7} AAZCI L 714 44 S &
A8 17T 37 FH5E vepGich dA Adsn
Qe AFHA WA "#AEY FA £2 10kg W9
9l A& uE u, ¥ 39 Fogs WAl AziAe 31
Fae, gAY TR Far 2 EAE boxd FF S
+ met wob WE AL Y 4 Uk Y= dFA
ol ol AL Wb £e FoE Qo-1kHz o4
%5} G- ¢ 2 7k @Al fuElezE, E 30
232Eg] PTFEE A& isolator®] IHAF5e] Faln]|
7b g /20 =l A"o] 1000Hz AE2A 1000Hz
ole] Fur FYox FAFE AT & F o= @
oEch

2.2 34 Ng NE

2.2.1 PTFE isolator #|&& Al A& A E)

PTFE 44 isolator®] A%& Aga] B7] Aol 71& =
& gusr] f3 ¢4 gAlES BAM 5Ke 270, 3Kg
1709} dummy weightg- Az+sled PTFE
216]’7] ZL’] 7;3 0a —| —5_]’931:“
zZt AlgellAe] AlM B2 4A 2 $F AEE 94
T 3% 5% #rh 3¥ bollA sekg ol gdtd AL #
e ae oo wAlshs FARE S0 oje
WAl o] ot X9 FARE 122 o|FojFen, &
g PFREL carbon/epoxy skin 2 AL honeycomb

core 2 o]Fo] B4 p2EZ KSLVY| @Al Y

isolator® %
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g Fx o]Fo|A] 914

S#01 ™~ S#04 77}7\]9] 2 HAMe AL isolator §-#
A, F AN F OMXM YAl X*%F—M Ag W
7198 SEA ?&% RHo| FAIGI S#05, 8#08,
S#11& gAlEo] FaEE w2 gHo] 52815l S#06,
S#09, S#12v HAE AFF @Hd 2ela S#07, S#10,
S#13E HAE FAol FaAspch Algel A" Alxet
AE Auls E 49 JERUTH

3}

E 3 mass 10Kge 2% w¥st= MYE Z0f peak Uy
Zut4(PTFE A isolator 4EA X&)

Type C{m=10kg)
i 2 3 4
769Hz | 745Hz | 797Hz | 544Hz

Peak

a8 5524 ANE AT 2 M A
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2.2.2 PTFE A4 isolator ¥ A] Ag(24 AE)

PTFE A4 isolator® A%g A@ar] 3l F2F
source$] Cutting plate®t 71 71742 €Al Bl Alzte Al
AE A3t

Aol BEAE= a9 59 FUsHAl A 2Y 69l
isolator A3 P2 YERNITE.

18 6 PTFE &K isolator 8% 2&

Shock Response Spectrum
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2.2.3 PTFE A4 isolator A% Al A3

4% A AEE B3 ol
PTFE 44 isolator®] A% 713t
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a8 SRS(Shock Response Spectrum), A17F 99w,
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g olgg Hl o)},
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o3 gkl amplification factor(QE H&3] FA & ojoF A
st wlwst Jbsshl gk dwtdoz Q=109 @s ©
o] ARg-3taL k.

78 8ol AlA S#1TS#49 12 2 22 AFASLE Ve
Wl a9 8olM 13k AlE-2 “No Isolator"® 24+ AlE
£ "With Isolator"® JepAQET], ZF AA xjeire] 4
A5 vz v 13 2 22k AP FE AR AY

s AdEde A& € 5 dvh E=F skl 4%
%—7_—1%] 5000Hz¢lA] 10,000~30,000G2] 2 & M4

oLT

Zﬂx—]'?} isolator®) AS& golay] Y& Mx AFY 2
#2 wlmalch. An wjn aHTE I 9o AASIE
d, gAe vp7lA 2 121 A8 "No Isolator"® 22k Al

& "With Isolator"® WERAICE 7] 9olA HH, S#S
o] Aole #AE vrlst ohd gAldle] 82 dxolng
PTFE 44 isolator® #&38t7] AF¢| SRS 2= 3
71 2 7zl o7t A gk AT FAE dummy A
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