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A Improvement Study on Safety Assurance

of Main Landing Gear Failure for Rotary Wing Aircraft
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ABSTRACT

The Main Landing Gear(MLG) of Rotary Wing Aircraft is an essential equipment in

Landing System for pilot to perform a flight mission. It supports the fuselage at ground
and absorbs the impact from the ground when landing, thereby, these functions sustain
operational capability for pilot and crew. However, the A aircraft caused asymmetry and
leakage hydraulic when it was stationed on the ground. Therefore, this paper summarizes
pilot comments in operation which are classified by cause of occurrence and the
troubleshooting process about each comment. It also describes design improvements which
was derived from troubleshooting and suggests verification results of flight test.
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Fig. 3. Main Landing Gear Normal Landing(L)
/ Hard Landing(R)
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Fig. 4. Measure of length for chrome plating

Table 2. Supplement for MLG

No Design Supplement

1 Inner Cylinder Gas Leakage

2 Quter Cylinder Gas Leakage

3 Hydraulic Fluid Leakage at Under Cap
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Fig. 5. Schematic Diagram of Main Landing Gear
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Fig. 7. External hydraulic fluid leakage
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Fig. 9. Gas Leakage Phenomenon

Fig. 10. Chrome plating surface
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Fig. 12. Chamber leakage test
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Table 3. Length deformation(unit : mm)

L FgERT

G

Bl

Up Down Left Right

Cylinder | 0.078 | 0.078 | 0.011 | -0.047
Upper Cap| 0.002 | 0.002 | -0.002 | -0.002
Gap 0.076 | 0.076 | 0.013 | -0.045




945 4B 6 5K, 2017. 6.

fo

o FEHSAA AT AN 495

+0.078mm

Clearance
+0.076mm

+0.011mm « ...... e

=-0.013mm

Clearance
+0.078mm

Clearance
-0.045mm

Clearance
-0.047mm

+0.076mm

Fig. 14. Analysis result of Cylinder and Upper Cap
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Fig. 15. Analysis result Cylinder(L),
Upper cap(R)

Eﬂ?‘é e Ay HdYy A5 @) F9
0.156 mm(0.078+0.078)] W& o] UL
A= AHeFL ASAA 0.155~0.180 mm]
Aol7b sojge FAdsint. Y 2AHAE Sl
iAol AFAo]l grH Zog AT, o
AT 71F Seal =HF-oll ha k5o -0.045
~+0.076 mm W H-S FAsATH(Fig. 14, 15 3
Z). olEd A™y A o3 Fr1E LA
7] s Adriel AR A Abo] W 25 A
e JH2=F(AMS 3241  Chloropren  (CR)
Rubber Weather Resistant) 44| F7} Z28 %
g 7IEAES FRENTY H2=Fl ZARe fe] A
oG HAFAE EolA AT Al o]Eo]

+0.078mm

% 3t thFig. 16 =)
4 %‘%H o FE FdsAc,
T 2= A Fe7] ZEHASN ASHAL 9=

FII=

M=ZE F71e AR 9E Adge]| A=

2 3 F 2443 Bt

F717F dAskE AE s A4

5 g/ B9 Frie #ASA ges glst

A3, FAF GHlA EAMA Ago] BEE
< AF3HATh



B A 2 T B R

A 5 QA AREYT AR AAd s A5t
3 2w ex ¥ES

Jo
A
Jo
_\|I_‘
o
e

<= M AN E Adr ol
488 Ad ST (Hard  Anodizing,
Mil-A-8625 M&) 2= sl djup FH vz
4 z2Aol FARAL A Folek A A 71EA
o AstE o] Ffr F7F LA Aotk FH

FFArsere FAFH FAFo] F5(Sliding)
TS T A UnrdS R3] 93 &9

Aelg AgstAl Hid, Fraudst gel 2
Fuslels HEeFel BASA = 1990

T BIsla Agsteda] olgldt EA7F wAysH

=——ocKaf
HP Chamber | < {] Iot?l LP Chamber

——

Fig. 18. Ext. fluid leak position

FEF TR @S ABHI) Siskel A
E3tg . 4(Seal) 2 T-Seal
ol g3t W, AYHYE A ¥
8625 M) thal A 3, %
2, FFarstueh(Mil-A-8625 1 8)S
Forolth, 7z WyEE FUde ®
7, AAZR XFE ARAES AZ3
st ets A8 20ES A9 371
FR7E wAye ok (Fig. 20

3} 9] 9h(Mil-A-

b ool Il & ok
o> ok

to

o,

rll-ll} rr
b4t
k

(
i

N

O
— T

}.

[
o
u\
>

Yo wE
oAb 8h v ot
ESAE

o

1143 mm, WA

L =

71E ZWAY dv] =5 F
(=% /4 8 HY / HF A Max

A Baye] AR G52 s

Hudraulic
Charging Valve

Culinder ——— kﬁy

Hudraulic

Chamber

giltesk _—

Point

Cap _

8 =

Surface Treatment
[0-ring Install Section)

Fig. 19. Fluid leak test fixture

Table 4. Advantage and disadvantage of improvement suggestion

Improvement

Cause of leakage using

change

Suggestion AaEnEEe DS EiEes verification of fixture
Needlessness of .
T-Seal ) : Existence of Leakage from porous and
. product configuration .
— O-Ring porous area sealing area

Hard Anodizing
— |mpregnation
Resin after Hard

Needlessness of
product configuration

% Resin diffusion

Non-applicable

Limitation of sealing
because resin diffusion

— Chromic Acid
anodizing

Seal contact area configuration change

Anodizing change
Hard Anodizing Needlessness of reduce wear
— Hard Anodizing | product configuration resistance Limitation of sealing
& sealing change performance
FEIE MLty Absent of porous at Need of product

N

< . Max 0.01778 mm)& o3&
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