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A study on improvement of painting quality through a
de-painting phenomenon of KUH-1 tail blade

Chang In—ki ™" -Kim Young-Jin *-Seo Hyun-Soo *-Jeon Boo-II **

"Defense Agency for Technology and Quality
“ Korean Aerospace Industries

ABSTRACT

Purpose: The purpose of this study was to explain de—painting phenomenon of KUH-1 tail blade and to propose
useful solution of it by test. The proposed solution was evaluated by real flight, and then it applied to mass
product to improve the paint quality of KUH-1 tail blade.

Methods: This study investigated an adhesive ability of primer following surface sanding condition. The cross
cut and scratch test were conducted to evaluate the adhesive strength. And the water flow test was designed
to simulate a real flight condition under rain. Through water flow test, an optimal condition of tail blade to
prevent a de—painting phenomenon was deduced. Finally, the improvement method was evaluated by real
flight under rain.

Results: The results of this study are as follows; The sequential polishing was most excellent method in
primer painting quality. The results of test including cross cut, scratch and water flow showed that
MIL-DTL-53039 paint with epoxy primer has excellent adhesive ability. To proof the effect of improvement,
a real flight during a rain condition was conducted. Finally, the comparison between original and improved
configuration was conducted.

Conclusion: The painting quality of KUH-1 tail blade was improved through deriving an optimal painting
condition. In detail, a condition of optimal sanding and a sort of primer and paint was showed. Finally, the

reliability of tail blade was guaranteed through improving the quality of painting.
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Figure 1. Structure and de-painting zone of the tail blade
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Figure 2. De—painting of the tail blade
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Spray Pressure 20~55psi 20~55psi
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Coating Thickness 15.2~50.8/m
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Table 3. Chemical agent resistant coating

CARC MIL-DTL-53039(DoD. 2002)

MIL-DTL-64159(DoD. 2011)

- Water—dispersible, chemical agent resistant,
aliphatic polyurethane coatings

- Use as a finish coat on all military tactical
equipment.

Characteristic

- Single component, chemical agent resistant,

aliphatic polyurethane coating

- Use as a finish coat on military combat

equipment.

- Don’t let water contact with the coating.

- Use within 8 hours unless protected by a
nitrogen or argon blanket.

- Apply a minimum DFT of 1.8 mils.

Application

- Use the admix coating within 6 hours.
- Apply a minimum DFT of 1.8 mils.
- Coating cures in one week at 70°F.

- Coating cures in one week at 70°F.
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Figure 5. Real flight vs. water flow test condition
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Figure 7. Balanced beam scrape adhesion tester
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Figure 8. Surface of specimens after scratch test
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Table 6. Results of water flow test

Specimens Specimen 1 Specimen 2 Specimen 3 Specimen 4
Methods
1000bar/12Times No Change No Change
1000bar/12Times 1mm Erosion Erosion Tendency

No Change No Change

1500bar/12Times 1~2mm Erosion 2mm Erosion

1500bar/12Times 3~4mm Erosion 3~4mm Erosion

Results
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Table 7. Flight test condition
Date Test Conditions Rain
13.6.18 - 1Hr Ground Engine Run after 4Hrs Mooring in Rain 16.2mm/hr
- 0.5Hr Mooring and 2Hrs Flighting in Rain
13.6.25 - Flight : 1 Hr, 2 Sorties 1.5mm/hr
- Flight velocity : Level Flight 145 knots(Max)
Wash + Epaxy Yellow / Black
+ 64159 Paint
Wash + Epoxy
+ 53039 Paint
Blue / Red
Figure 10. Flight test under rain
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Table 8. Results of flight Test

Test Date Tail Rotor Blade Test Date Tail Rotor Blade

Max 25X 15 mm
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(MIL-DTL (MIL-DTL Max 35 X 15 mm
" -Black -
~64159) ~64159)
Max40 X 25 mmbl
13.6.18 13.6.95
(MIL-DTL (MIL-DTL
~53039) ~53039)

Max 1.5 X 2.0 mm
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