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The Study on Durability Improvement of the Trim Tab for Main
Rotor Blade of Rotorcraft
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Abstract In a rotorcraft, the main rotor blade receives power from the MGB and provides lift/thrust of
the aircraft. However, a deviation in lift inevitably occurs due to deviations in blade manufacturing. To
solve this problem, a procedure to adjust the deviation of the lift force was performed by attaching a
trim-tab with two aluminum plates bonded to the blade. Despite this, adhesive separation occurred due
to weakening of the adhesive strength at the trim-tab during aircraft operation. Hence, careful analysis
is needed to ensure flight safety. The cause of the occurrence is presumed to be damage to the adhesive
surface caused by the initial bending stress that occurs during the adjustment of the inclination and the
non-uniform application of the adhesive occurring in the process of bonding the aluminum plate. In this
study, to solve this adhesive separation, a 4MI1E-based process review for the main rotor blade
manufacturing process was performed to analyze the problem. A film adhesive with a uniform thickness
was applied instead of the conventional mixture adhesive to solve the thickness difference due to the
non-uniform adhesive phenomenon. Strength improvement and adhesive distribution improvement

analysis were performed to confirm the effect.
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Fig. 1. Configuration of Main Rotor Blade
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Trim-tab #1 (Aluminum Plate)
—— A\ dhesive Bonding

Trim-tab #2 (Aluminum Plate)

Trim-tab for Rotor Track
& Balancing Adjustment

Trim-tab for Dynamic
Balancing Adjustment

Fig. 2. Trim-tab Configuration & Attachment Location
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Fig. 5. Trim-tab Bonding Process
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Table 1. Results of Process Review based on 4M1E

Category Process Review Items / Results
O No specific matters as a result of confirmation of changes in manufacturing documents(production
changes, etc.)
Method
O Suitability of the process
— Identification of possible adhesive thickness differences during the trim-tab bonding process
O No specific matters as a result of checking the materials used(Bonding Primer, Adhesive)
Material O No specific matter as a result of checking the adhesive application time, mixing ratio, drying time
O No abnormality in the result of checking the inspection report/certificate of compliance
. O No functional changes as a result of equipment verification(Aluminum plate anodizing tank, Bonding
Machine .
tool, Inspection(UT) tool)
Man O All operator have process certification(Anodizing, Bonding, Inspection)
O No operator association with specific trim-tab where adhesive separation occurred
Environment O No changes/specialities as a result of workplace(Anodizing, Painting, Oven) verification
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Fig. 8. Configuration of Test Set-up
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Table 3. Test Results for "Type A(Original)" Specimen

#1 #2 #3 #4 Avg.

Load [N] 161 129 163 161 154

Peel Stress

IN/mm] 5.48 4.29 5.46 5.47 5.18

Table 4. Test Results for "Type B(Improvement)"
Specimen

#1 #2 #3 #4 Avg.

Load [N] 243 241 255 231 243

Peel Stress

[N/mm] 7.06 8.46 7.77 7.06 7.59

Table 5. Test Results for "Type C(Repair)" Specimen

#1 #2 #3 #4 Avg.

Load [N] 104 102 114 114 109

Peel Stress

IN/mm] 3.44 3.44 3.18 3.57 3.41

Type A (Original Liquid Adhesive)
200 20
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Fig. 9. Load-Displacement/Peel Stress Curves of Type A
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Fig. 13. Adhesive Interface Microscopy for Type B
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