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A Study on the Instrument Defect Cause Analysis and Improvement
Methods by Aircraft Outside Antenna Electromagnetic Wave
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Abstract For quality improvement, this study analyzes the cause of defects in aircraft components due
to the electromagnetic wave effect of UHF/VHF externally mounted antennas. For defects caused by such
electromagnetic waves, causes were analyzed through phenomenon confirmation, component inspection,
signal analysis, antenna output analysis, shielding analysis, and grounding and bonding reviews. After a
clear cause analysis was completed, design review and quality improvement were performed to solve
defects. Verification of quality improvement in configurations was confirmed through design impacts
and test evaluations. The cause analysis procedure for defects caused by electromagnetic waves that may
occur during aircraft operation was confirmed. When operating the UHF/VHF Press to Talk button,
related components and systems were reviewed to analyze the cause of defects in which the emergency
hydraulic (E-HYD) system warning lamp abnormally lights up. There were no specifications resulting
from related components, signals, or bonding. In the antenna output check, a high level of power was
confirmed in which the opposite wave exceeded the design criteria. In addition, as a result of the
shielding test, the cause of the defects was an external antenna. Quality improvement was achieved by
applying optimized aluminum tape in the aircraft skin inner structure. As a result of inspections and test
evaluations, no E-HYD system warning lamps lit up abnormally under the reference voltage conditions.
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1) Phenomenen Identification 1) Parts/System Effects Analysis
2) Component |dentification 2) Test and Evaluation

3) Signal Test and Analysis

4) Antenna Output Analysis

5) Shield Test and Analysis

6) Ground Identification

7) Bonding Identification

Fig. 4. Quality Improvement Flow
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Fig. 5. Aircraft Configuration and Components
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Table 1. Aircraft Defects Phenomenon

Aircraft E-HYD Warning Signal
A% Press to Talk Button On and Make Voice
at above 30.000Mhz
Press to Talk Button On and Make Voice
A#2
at Chanel 9
After Aircraft Power On at Operate Power
A5 Control Lever
Press to Talk Button On and Make Voice
at Chanel 9
E-HYD Warning Signal On and Off after
A#4 .
Aircraft Power On
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Table 2. Aantenna Output Analysis of Traveling Wave

Condition Channel-Results
Load 1-11.5W, 2-10.0W, 3-10.5W, 4-10.5W, 5-11.6W,
500 6-11.2W, 7-11.0W, 8-11.0W, 9-11.5W, 10-10.3W,
11-10.5W, 12-11.0W, 13-10.5W
Connected 1-10.5W, 2-10.0W, 3-10.5W, 4-10.0W, 5-10.0W,
Antenna 6-10.5W, 7-10.5W, 8-11.2W, 9-10.5W, 10-10.4W,
AN 111-10.0W, 12-11.3W, 13-10.5W

Table 3. Aantenna Output Analysis of Reflected Wave

Condition Channel-Results
1-1.8W, 2-0.6W, 3-1.0W, 4-1.4W, 5-2.2W,
- 6-2.0W, 7-2.0W, 8-13W, 9-1.9W, 10-0.8W,
11-1.5W, 12-1.5W, 13-1.3W
Chaneed |171:8W. 2-07W, 3-L5W, 4-1.5W, 5-2.4¥,
b gl 6-1.7W, 7-1.8W, 8-12W, 9-1.7W. 10-0.8W,
anet  111-1.5W, 12-1.5W, 13-1.2W
Changed | 172:6W:  2-0.4W, 3-12W. 4-18W, 5-2.4W,
RE cfble 6-2.7W, 7-2.4W, 8-14W, 9-2.6W. 10-0.9W,
11-1.6W, 12-1.2W, 13-0.9W
Chaneed | 171-6W:  2-2.5W.  3-10W. 4-25W, 5-1.8W,
Atega 6-1.7W, 7-17W, 8-2.2W, 9-1.6W. 10-0.7W,
DN 1112 5w, 12-2.7W, 13-0.2W
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Fig. 7. Wire Shielding and Clamp
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(b) Hydraulic Bay Skin

Fig. 8. Shielding Configuration of Aircraft Skin
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Table 4. Defects Phenomenon at Warning Limit

No| mV(psi) E-HYD States Press to Talk Button
1| 3649(2919) OFF OFF—~ON (Moment)
2 | 3643(2914) OFF OFF—ON (Last)

3 | 3642(2913) ON ON
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