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A study on structural safety evaluation of jet vane under
very high temperature and dynamic pressure

Sunghan Park* - Sangyeon Lee* - Jongkyoo Park* - Wonhoon Kim* - Soonil Moon*

ABSTRACT

To evaluate structural safety factor of the jet vane for the thrust deflection system under the dynamic
pressure and very high temperature(2700°C) of the combustion gas flow, the high temperature tension tests of
refractory metals and 3-D nonlinear numerical simulations are performed. Through the analysis of high
temperature structural behavior for jet vane, the structural safety of jet vane is evaluated, and numerical results
are compared with static ground tests of jet vanes. It has been found that most of structural and thermal
loading is concentrated on the vane shaft which worked as safe under 1400°C. From the comparison of static
ground tests and numerical results, the evaluation criterion using the vane load and shaft displacement is more

useful to estimate the structural safety than using the equivalent stress.

Hold hEfEl % FUL wE FARPIAE
CIERERINEL R

4 4 Bsgen T4

z % 9 a5y grre A= WY Fo AzAYen, 2

1400C elstld FrHoR 2 ¥

F5e] WQ B33 39 WAT 1FO

Rt o 449 7lzez BUSt

se} FreNARY HTE
o b o8 7} 7]

\lnm‘.

36

ot

N
N
%
rr
>

Key Words: Thrust Deflection System(53 H3F#}3]), Jet Vane Assembly(AE W91 ZYA)), Deflection
Angle(37}), Dynamic Pressure(¥ ), Structural Safety Evaluation Criterion(7-% <+ Al
%7} 7]&), High Temperature Tension Test(Zil-2 AAFAIH)

* R dTA 7144
A8}, E-mail: psh4534@empal.com



1. M

r

TFEEY FHLFE 2F3y) Y3 AEHE
AE H 2HA= FA7|09)
A" 4719 ANE Hdow
daste U & 2700TY
J =&H3 53 AE #de ¥

o 9% Fe 5L weoh PP 2ne P
=

2000°C 744} & AAZAAHo) 8 7HETH
2 2 3 SRS AHESH 1000C7HA Y Q)
2ANEE I 5 U &, 128 AEAY
)¢l GleebleZ = Huf 1500C7HA AF A|g
o] 7besht Al@ARSY ML Rt 1 o]
de]l 2xoA AsAFA A LBAEE F
el A$ A% 4o

AE wAddl g FRUAAHE 7HEE7] 9
g FRIAHL AE #d 2PAY Ho) EF
3t BEIF 2 dxdo] fubET HFo)
WAy g @, A5 ¥ HF vdgH e
B nelshe 32 vddE iAol H4H
oltt. 1ejy AE w9 FFFol WFE2TI}
2000C 717 Asgoz Ago &xF7td 9
g a2t BAEAGE A FHAA EA
7} Bon AAHoREE dAF7t AlEH $A)
T olH7A] ol & FERUANAY HrrEe]
ANHA e Aol

2 d7dME o9 e zue ¥
73 &5 F2EFY F2OAA
& H3}7] A%t 2ne JAFAE
3t AE WY FRAE 2 AgARA
AAsden old digd FAHAHQL A
Azste Bt WEHEE L&A Tz2Mm
(Titanium-Zirconium-Molybdenum),
(IT(Copper-Infiltrated-Tungsten) 2 Ta (Tantalum)-&
ez 2000C 714 e AFANPL HAE
of Bldy |4 T2 aYPA "MARC'Y YgAE
2 28FoEzM AE M =AY @7x Hl
¥ A4E 8 sk 53 129049 ZA
Astz A7 FR G FHAE BAE FEH

ol & ok
o nle

37 9dste] ARdy S B wEy
FzANE FHse] 3P A7z B
9t AE WA FERAAY WANEE AA

st

21 272 AAPAH

AE WAL WIS M H8d 2ue
AFA 7S MEEE Fig. 10 Vel o
a8s AL & AEAH7)(Instron Model
4482)8 o] &3l 21e QAP L HAFHAY
4P ASTM #74¢ 71202 st BHALRS
ARYoz AT + A=E AFAWUL olF
dog-boned o2 AAINY™ A HGA 14
o o8 g-&Ho] AR YT E AW 1Y
FE Hrigdez AHAsA AW 43} o5&
HFEA stAY. AREe 7 300CE 7Hgst
o AlH F7he] RiE Cy dAd=E FH
Aol Fo4R 2% E 2000T7R 2AsH. <
AAHL AFLRE 2000C7A 200C 7tHo=
7t LA 534 AAEYT)

Instron
4482

e

s
“ CICiEICT)
4

Transtormer

—-i}' The?rr:;y&ﬁuple .
o l ]
—

- Temperature
. Data Acquisition
_ Heater
I |C

A i

Specimen

Grip with Water—
Cooled System

Fig. 1 Schematic diagram of an very high
temperature tension tester
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Fig. 2 Structural test for jet vane
assembly
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Fig. 3 Modeling and boundary conditions
for jet vane assembly
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Fig. 5 Typical true stress- strain curves for TZM at
temperature of 1400°C
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Fig. 6 Comparison of structural test results and
numerical results for vane load- shaft  displacement
at CP
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Table 1. Comparison of safety factors for vane
deflection angle of 15 degree (buming time
of 105 second)

vane deflection angle (deg) 15

applied load on vane(N) 1561

ground tests shaft deformed

equivalent stress
o 117
criterion

applied load vs CP
displacement criterion
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