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A Study on Quality Improvement for the Prevention of Water
Infiltration and Corrosion of Helicopter MRA Control-Rod

Hyun-Gyu Lim’, Jae-hyung Choi, Dae-Han Kim, Min-Wook Jang
Defence Agency for Technology and Quality
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Abstract The Helicopter MRA Control Rod System has the important function of controlling the speed, height, and
direction of helicoptersby adjusting the main rotor disc. However, the ingress of water into the inner control rod can
cause ice damage in the rod during winter operation and also corrosion;these defects need to be rectified. The water
flowed into the control rod through the upper side space, and the rod was cracked during icing expansion occurring
at low temperature. The corrosion occurred due to the lack of coating process during the manufacturing process. To
resolve these problems, the upper rod was sealed to prevent water inflow and a coating process was added to prevent
corrosion. These solutions were verified by awaterproof test and a salt fog test. The phenomena, causes and measures
were reviewed and the methods of improvement were established and proven. This proposed technology to prevent
water infiltration and corrosion will contribute to the safety of rotary wing aircraft.

Keywords : Control Rod, FSP(Flight Safety Part), Helicopter, MFCS, MRA
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«<—Yaw Control Cable

Fig. 2. The Path of Flight Control System

Fig. 3. Left MRA Control Rod
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Base Metal

Value
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Rod Inside I~ 0.238mm

Fig. 5. Corrosion Dept Mesure Result

Table 1. Corrosion Thickness Measure Result

Rod Spec.

125 mm+10%
(1.125 ~ 1.375 mm)

Measure Result Pass/Fail

1.012~0.95 mm Fail
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Fig. 7. Analysis Result of Rod Fracture

Table 2. Representation Test Result

Representation Condition

No. Test Result
© Water Temp. and Duration est Resu
(-15°C/6H — 100°C/1H) * 2 Times
1 100%
-40°C/4H — Crack
(-15°C/6H — 100°C/1H) * 2 Times
2 100%

-40°C/4H — 100°C/1H — -40°C/4H— Crack

-15°C/6H — 100°C/1H—
50% - H—1 Times —
3 0% 40°C/4 00°C/1H) * 2 Ti
-70°C/2H — 100°C/1H — -70°C/2H — Crack

80% -40°C/2H —

100% -15°C/4H — 40°C/2H — -30°C/3H — Crack
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Fig. 10. Water Proof Test situation

Table 5. Condition & Result of Water-Proof Test

Contents

Water : 150 + 23mm/H
Duration : 40+2 Minute
Waiting : 10 Minute

Component

Test Conditions

Test Item .Existence of Inside Water

Pass Level No water

Measuring Method .Gauge & Bore- scope

Result No water
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Fig. 11. Situation of Salt Fog Test

Table 6. Result of Salt Fog Test

Component Contents

Test condition Temperature 35.1°C, humidity 50%
_Stabilization : 2H

Test Sequence .Salt Fog : 48H
.Waiting : 48H

Test Item .Existence of Corrosion

Measuring Method .Visual Inspection

Result No Corrosion
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Table 7. Coating Dept Measure Result

Position#2

62,735 pm

& um
-

<2 Times Coating>

Fig. 12. Comparison of Coating Dept

Component Minimum Maximum
1Time Coating 34.64 um 49.06 um
2Times Coating 81.45 um 121.3 um
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