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An Empirical Study on the Quality Reliability of the Split
Shape of Long Control Rod for the Rotorcraft
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ABSTRACT

Purpose: In the A rotorcraft, the division of a long yaw control rod was studied to improve the heat treatment
capability. The purpose of this study was to analyze whether division of yaw control rod affects quality reli—
ability in the A rotorcraft and analyze whether it secured flight safety.

Methods: The structural static test and the vibration durability test on the split shape of yaw control rod
were carried out in order to examine and verify the existing structural analysis results.

Results: Structural static test results showed that there were no cracks and vibration durability test results
showed that there was no damage or breakage on the split yaw control rod.

Conclusion: This study showed that the quality reliability was confirmed and thus the flight safety of the
A rotorcraft was secured. And it is expected that the split technique of the yaw control rod will contribute
to the development of the rotorcraft industry in the future.
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Figure 1. The Route of Flight Control System
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Yaw control Rod E
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Figure 2. Yaw Control Rod Position and configuration
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Heat shrinkable sleeve Rod 2 (AL 2024)

(M23053/5-109)

Rod 1 (AL 2024)

Coupling (15-5PH bar, aluminum
coated per NAS4006)

Redundant Joining
[3750-24 UNJF thread + ASTM D5363 epoxy adhesive |

Figure 3. Split Yaw control rod Concept



Lim et al : An Empirical Study on the Quality Reliability of the Split Shape of Long Control Rod for the Rotorcraft 369

Thread Depth : 15.7mm Thread Depth @ 15.7mm
/ Thread : 3750-24 UNIF Thread : 3750-24 UNJF

-
-

Rod Material : AL 2024 Rod End Material : 15-5PH | Rod Material : AL 2024 Coupling Material : 15-5PH

Figure 4. Properties of before/after configuration change

Yaw Control Rod94 Ba A5 2o 48 FUEH AL Alloy 20242 AHESHY, F e 222 A3

=
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Q

TAE G A 9 X9 Table 10014 B wpe} g

Table 1. Properties of before/after configuration change

Properties
SCR Assy
Before After
Rod 1 AL Alloy 2024 AL Alloy 2024
Rod 2 N/A AL Alloy 2024
Coupling N/A 15-5 PH
Rod end 1,2 15-5 PH 15-5 PH
Spherical Bearing 1,2 MS14102-4K MS14102-4K
Plastic Sheet Nylatron Nylatron
Weight(limit : 2,033g) 1,951¢g 1,965g
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Figure 5. Test Rig Schematic and Overview
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4158.8 = 4152.71+6

4131.7(ADJ. %6)

10.51

e T e T T

Figure 6. Measurement of the trial product
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Table 3. Test Procedure
Operation Method
Dimensional check before test Dimensional check
Static Test-Limit Load 10% increments, maintain 5 sec. until 100%(4,599N)
Dimensional check after Limit Load Dimensional check
. . 10% increments, maintain 5 sec. until 130%,
Static Test-Ultimate Load 5% increments, maintain 10 sec. until 150%
Dimensional check after Ultimate Load Dimensional check
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Figure 8. Instrument Location and Vibration Test Rig
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1. Resonance search D 2. Vibration D 3. Resonance D 4. Rig Setup for
’ Test search(Re) the next test

Figure 9. Vibration Test Procedure
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