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Somchai Ruangbunsuk, Squadron Leader 2008: Strength Design and Analysis of

A Nose Landing Gear Door For L-39 Jet Trainer Aircraft Rib Front Hinge Assembly.
Master of Engineering (Aerospace Engineering), Major Field: Aerospace Engineering,
Department of Aerospace Engineering. Thesis Advisor: Associate Professor Group

Captain Somchai Hanklar, Ph.D. 85 pages.

The Royal Thai Air Force acknowledged that RTAF L-39 jet trainer aircraft had been

found a serious crack on the rip at the front hinge assembly of the nose landing gear door.

This research focused on the selection of the best calculation model as well as the
location for installing the reinforce materials to strengthen the understudied rib by significantly
mitigating the concentration stress at the critical point on the rip using the Computational Fluid
Dynamics Analysis and Finite Element Analysis methods with five different flight direction
models. The result indicated that the Von Mises stresses at the critical location were very low,
which were not enough to initiate a crack on the rib at the front hinge assembly of the nose
landing gear door. After performing the simulation on open-close cycles of the nose landing
gear door. the crack on the rib can be occurred under Von Mises stress of 145.94 MPa and
5.000 cycles of open-close door. Compared with the mathematical calculation result used the

real operational data of the L-39 aircraft, our result was 6.6% different.

A designed C-shape component with fillet radius of 3 mm, reinforce material, was
mstalled to the rib at three different locations. The result from performing Finite Element
Analysis showed that the best installed location at the web of the rib would give the lowest Von
Mises stress of 135.44 MPa and 8,000 cycles of open-close door, which was 7.19% stress
reduce and 60% open-close cycles increase, respectively. This result revealed the increase in
operational life of the rib from 1,577 flight hours to 2,535.24 flight hours and the increase in the
number of open-close cycles of the nose landing gear door from 4,788.40 cycles to

7.661.44 cycles.
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Total Deformation
x 1e-1mm
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Total Deformation
¥ 1e-1 mm
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Equivalent {von-Mises) Stress
MPa

Mazx: 3.53%+000

Min: 5,308e-003

2007/1047 11:20

3,939
3147
2,755
2,362
1.970
1.573
1,185
0,793
0,401
0,008

)

(a)

%

MW 45 LAAWDVIZTAVANMAULUY Von Mises UunuUT1a0ves1lszggiudonanyuiy

3 99A1 (N) AU, (V) Auan uag (A1) USNUAZIEa



Total Deformation
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Equivalent {von-Mises) Stress
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Tatal Deformation
¥ 1e-1 mm

Max: 3.234e-002
Min: 0.000e+000
2007/10{7 11:16

0,323
0,287
0,252
0.216
0,180
0,144
0,108
0,072
0,036
a

(M

(V)

@

MW 49 LAAWDVIZAVIZEZNTZIA DULVVTI09ve1l52g AR INYuAY 3 091 LAz

9

9 Y 9 Y '
UYUNNEIY 5 9371 (1) AUV Lag (V) AIUAN



61

MW 50 LAAIANAULDY Von Mises U3aid1adnga vunilszqiaunuiudumiani

YOWDUTIA0I NYUAN 3 BIA HAZHYUNNGY 5 BIN

a < v . [~} '
2.5 JUAN 3 BIA NYUNNUN 5 03 TAHaNMITAATIZHAIN NG 51 aziru Idau
[ 9 Ed
AULDY Von Mises MNATUUUUUDT10090MgegAna UL IMYNTosNDs$nI1e Lower

Flange N Web voenatszgBatnuiudmnien deliauwminy 24.72 MPa uazn il 52

=

o v A a g o < ' o a 4
LLﬁﬂQLLﬂ‘UigﬂU5$ﬂ$ﬂﬁgﬂﬂﬁlﬂﬂﬁuﬂullﬂﬂﬁnaﬂﬂ %:muulﬁ’mizﬂzﬂszﬁ)ﬂqmqmﬂﬂﬁuwmu

3

v 9 v
andIuIveUUSIaed AWMy 0.055 mm uaziidnlszgiimstiaduiedu drunrngy

aQ

P4
=

UONUTNUFOIINTEHINNITEqmilona)szgiauuiud i T Tnedaunadiu
= I A A A 9 A A dgj A = ) 1 9 [
Tagianyuziluasunay WeolnsagANMANNNATUNNTEBAILRUA I §9

AN 53 NUNUTNURIVAINGATAIAMUAUILUD Von Mises 1M1 11.736 MPa



62

Equivalent {von-Mises) Stress
MPa

Max: 2,472e4+001
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Total Deformation
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