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BIZ L, SEHRIE B TIL, B%ECriteria. FEHBROEM(Rationale). Stress
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Subsystem vs. vehicle, operation vs. non-operation
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& #EHE (Scope): Space Segment Element. Space segment Equipment (Unit/Comp.f83)
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= examples
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Foree Limited Vibration Test{(FLVT)H #7 BlER iR 4L
FIVTOE®IZ., IEBRE (EX. 544 BOBEZLIAAFHEZCOCHERESL LTHRT
LFE,
v Developed by T.D. Scharton, K. Chang, D. Kem NASA JPL for the CASSINI Programm in
the a0t
¥ Force Limited Vibration Testing Monograph, NASA RP-1403 1997
¥ NASA, “Force Limited Vibration Testing”, NASA Technical Handbook (NASA-HDBK-T004),
Jet Propulsion Laboratory, USA, 2003 (final)
¥ EU first using FLVT - DLR CASSINI Cosmic Dust Analyzer 1994-98
¥ DLR has supported some project{DLR Small Satellite BIRD 2001, Small Satellite TET-1
2010) , proposed ECSS as Part of the Dynamic Testing HDBK{2008)
v JAXA Force Limited Vibration Test Handbook(JERG-2-130-HB004  (2008), HBOO4A({2009))
WELT.
v 2011558, DLR& UFEHHEEEEISOIZEE EHh. HEFRED (JERG-2-130HB004 &
DS VE S ITIEEER)
¥ 2013F10ASPICAZTOZ x4 HHEIZAIITEY AV EREH CEEHEODMOB ARSI
HLAVLES oY LERRASESE (VEy &S BRICEB (-12dBGms) (RA4—
v & 3 2 WP11-P03)

+  Pre-NWIP(2012) : Space systems - Acoustic testing (China), B M & 3085 1E TR 1R HH

» Pre-NWIP(2012): Space svstems-Magnetic testing (Cina). [ #2068 5% E SEg 4

« 15864 Space systems — General test standard for spacecraft, subsystems, and units
(Japan based on JAXA JERG-2-130)|1 ML EHEE T (20134£10A8)
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v Thermal Vacuum : K& { R4 5

DYNAMIC VIERATION TESTS — NASA/INDUSTRY
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v Test Effectiveness/ifABBETROLA TV AEREHOR AR DL L ERY
LEHE. FRErARSS ML, REZWET S,

v KEIIB0FEXEEM . NASA, MIL (Aerospace Corperation Corp.)h'8F%E. &R
FHES, RBT—T0, TN LBFORREBEFE L. FHBER

(HBv—T0, Y10 L8E) OTE:2—FEBOIVREFALTHRAEH
=HEFFAUVTER. BEEMAICMIL-STD-1540BQIE-FREETTIEHE EOFTR
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v BRI TIE, 1991 & Y, ESANSTALIIZMATES (Model and Test
Effectiveness Study) k¥, TOHER. T—F~A—AMATEDZ#HENETE S
S/W#ESREL. BE. 26PJ (M, BIE. HEREAD . 128ModelsEF—4 ~—
Z1it (Browser®#it. €% 2 1) F . F—% OUpload. Download{EE % -2
WFEOHELE) . PIOKEEERVs. ECSS-E-ST-003 KB EfF. BIABOY
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B1E MWER7—237 HISELLAZBE(E)

M= =0 e s T B e P ﬁ ]
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RETTET—2 7Tl . BREBRETRE L T HERIEOver testE Uunder testd
UROMFELTHEY, ChosRETILENBALOBRE
Dynamic modifications suggested include;
* revise modeling assumptions and /or ) ] )
» change the 95/50 statistics rule for determining =~ * revise modeling assumptions and for
Maximum Expected Flight Levels (MEFL) +  eliminate the 11° C uncertainty correction factor
+  gliminate the modal survey with 2 10° C ':l'-‘“]iﬁcaﬁ‘_m ma‘ﬁEi“
* eliminate the sine vibration test *  add an acceptance margin of 5°C
upgrade analysis and equipment to permit force ~ *  increase or decrease thermal cycling.
and fatigue limited tests
*  reduce the gualification margin from

Thermal modifications suggested include:

6dBto3dB.
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rel Charles P Waghl, Test Effectiiveness of SMES 016 Unit Acceplance Theomal Tesling | b Ssrcepace Testing Sermmarn, March 2011
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« Tanks
= Lifting Facility
= Control panels etc

-Structural elements
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Rocket EnginedProputsion, 11 Test Centers Leading
test conter: NIC RKP (Perosvet, Moscow Region
- 1 Systemasa Integration and ~Aerogasdynamics
4(_)-&3 o 1 ahole Complex tests at «Thermal Control
Including 95 LAVY Environment Impact  -Mechanics
i — -Weighting test -Environmental tests
2 Subsystems = —-PropulsionRE __ -PropulsionRE _ ___ .-
5-104F _2GNG -~~~ “GNC oL
~Therm.Control Sys.  ~Therm.Control Sys
-Power Control Sys.  -Power Control Sys
P - - Onboard payload - Onboard facility
3 Units and « Frame/Structures - Structure
aggregates -Gyro -Fairing
-Battery ~Turbopump
\ ~Pressure tanks etc. - Gas generator etc
>20%F 10-15%F 3 Components  -Structural elements - Structural slements
Matenals -EEE part elc - TPS ekc

Industrial Test Assets
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le Spacecraft Space Transportation Launch c«nblu
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minl  RAEEE
v K- hBOBKOWHS { (>1500: strength - 400, RE - 300, onboard equipment - 200,
environmental - 400), MELLEHL TS
v BiIZ4H40OFEIZERICSE BN Dhardware (60%), T—2MERTHYHED
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RGO 22 4 5 it
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v BEUHESEREL. O FHIROEENTIRERNERAT S5 4 DD CoreERRE
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7 H R AR % Accredilation of space test Centre (TC) and Laboratories- Process
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3.RBRMOBIEIM - DFAT (ERFHEEHB & v
A (2011 DR K EH)

VidE, BBOED 2 FRERMO/NMRIHERGE OFR T1998:. NASAJPLO Quicksat® 358, LIREKEIZ#
WTOIREBED2E=N2 v 2 ZRALHEMRBRICOLTHRERFHIERAILE - TS, JPL. Aerospace
Corp.. JHU/APL,Orbital Science$ 4" @ 2 27 LAIZ DLW THMEB SR 0 HE LY Bin. MR LT
®F LTS, HW{EMarryland Sound Instr.tt i @GR U FBY — E 2 EFRELTH Y. TOROHEREEFE -
TL3(2010&£T) |

DFAT:Direct Field Acoustic Testing(3#E T#H7. EM/LENEt D, MSI (Maryland Sound Inc )it ' EY

E 2 xR HEEIMIL-STDI1540ENASA-STD-7001AT 2SN TS,
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%*4 RMIARE. THAORL LM
RARMEN L5 — (%) DFATOES

¥ 1995: NASA/MSFC,Small Payloads, Classified Components&Science Experiments
v 1998: NASA/GSFC/JPL, QuickScat, Ball Aerospace, 135dB OASPL
v 1998: USAF/Fairchild, TSX-5, Fairchild Space, 135dB OASPL
¥ 2000: NASA/JPL/Fairchild, ACRIM, Fairchild Space, 134dB QASPL
v 2001: NASA/GSFC, Norsonic RTA Closed loop control
¥ 2005: Sandia National Lab. DFAT SISO Controller development
¥ 2009: Maryland Sound International, DFAT MIMO Controller development
¥ 2011: Maryland Sound International, Significant Improvement in Spatial Uniformity
and Low Coherence
v 2001-2012: 85 DFAT test perfomed,
Users include: NASA, DOD, OSC, Ball, Sandia, ITT, APL, Wyle, Goodrich
Launch Vehicles includes; Arian, Atlas, Delta, Minotaur, Pegasus, Proton,
Sea Launch, Soyuz, Taurus, Zenit, Antares, Falcon9
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