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ABSTRACT

In this paper, a new load monitoring system for military aircraft is introduced. This
system consists of sensors, an onboard device and an ground analysis equipment. The
sensors and onboard device are mounted on the aircraft and the ground analysis
equipment is operated on the ground. Through this system, structural static load can be
estimated with flight parameters and structural responses can be measured by sensors due
to static load, dynamic load and unexpected events. Especially, optical fiber sensors with
mutiplexing capability are utilized. The onboard device was specially designed for
complying the requirements of relevant military specifications and was verified through a
series of the environment tests. This system was used and evaluated through ground
structural tests before flight tests. In the near future, this system will be applied to
military aircraft as a structural load monitoring system after flight test evaluation.
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Fig. 1. On-board device
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Table 1. Short specification of the on-board
device

~ 28 VDC from Abircraft Power Supply

P
ower (MIL-STD-704F)

~ Housing, Power Supply Module, Data
Processing Module, Strain Gauge
Module, Accelerometer Module,
Recorder Module, Optical Fiber Sensor
Interrogator

 Ethernet : 1-Channel

- MIL-STD-1553B : 1-Channel (Flight
Parameters, Time)

- Analog Sensors (Strain Gauge,
Accelerometer)

~ Optical Fiber Sensor (FBG Sensor)

8-Channel, 16 bit, Max

Components

Interface

 Acceleration :
4 kHz

 Strain : 32-Channel, 16 bit, Max 1 kHz

— Optical Fiber Sensor : 4-Channel,
20Point / Each Channel, Max 1 kHz

Measurement
Performance

- 32 GB (CF Memory) : 74 Hours on
Basis of Data Transmission Rate of 1
Mbps

Data
Recording
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Fig. 2. Sensor locations on aircraft
(Conceptual Layout)
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Table 2. Detail test methods of the
environment requirements

ITEM Detail Test Method
Altitude Method 500.5
Temperature Method 501.57502.5
Humidity Method 507.5
Acceleration Method 513.6
Vibration Method 514.6

Shock Method 516.6
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