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[Abstract]

Automatic test equipment for field maintenance of aircraft mounted equipment is effective for integrated design when operating a small
number of aircraft for special purposes. The integrated automatic test equipment identifies commonly used interfaces and is used for
branching or generating routes for each unit under test specific inspection. High-precision signals such as RTD, TC, and analog voltage can
cause measurement errors due to conduction resistance during signal branching and connection when generating branches and paths. The
measurement error caused by the resistance of the wire leads to a lot of restrictions in designing the equipment to be inspected. In this paper,
we propose a method of calibrating highly accurate signals of an integrated automatic inspection equipment that minimizes measurement

errors of analog voltage and high - precision signals.
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Fig. 1. Configuration of integrated aircraft ATE.
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38 6. 2-Wire Tl
Fig. 6. Configuration of 2-wire.

O3 7. 3-Wire TAIEHA]
Fig. 7. Configuration of 2-wire.
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Table 1. Range of precision signal.

27)el glo] 24,

Signal type Signal range Error range
RTD -200C ~ 600C +2Q
TC 0C ~ 1350C + 1mV
Analog Voltage =11V ~ 11V + 0.1V

E 2. F2ASH 0|AE Al 2 He
Table 2. Least squares method not applied error

range.
Num | RTD input | Measurement | Expected Error
ber value(C) value(Q) value(Q)
1 -200 15.231 18.520 3.289
2 -150 34.269 39.723 5.454
3 =100 64.365 60.256 -4.109
4 =50 86.236 80.306 -5.930
5 0 101.325 100.000 -1.325
6 50 124.698 119.397 -5.301
7 100 132.698 138.505 5.807
8 150 150.369 157.325 6.956
9 200 179.645 175.856 -3.789
10 250 199.878 194.098 -5.780
11 300 206.846 212.052 5.206
12 350 224.674 229.716 5.042
13 400 256.374 247.092 -9.282
14 450 269.841 264.179 -5.662
15 500 275.479 280.978 5.499
16 550 291.476 297.487 6.011
17 600 307.695 313.708 6.013
RTD Output
350
300 ¥
0 250 L./ S
; 200 /
:I 150 /
0 100 / SR R
& A =
=
-250 -150 -50 50 150 250 350 450 550 650
Input {¢)
3 8. zAASH 0|ME Al S
Fig. 8. Least squares method not applied value.
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Table 3. Least squares method applied error range.

Num | RTD in?ut Measurement Expected Error
ber value(C) value(Q) value(Q)
1 -200 17.815 18.520 0.705
2 -150 37.976 39.723 1.747
3 -100 61.524 60.256 -1.268
4 -50 82.125 80.306 -1.819
5 0 100.458 100.000 -0.458
6 50 120.477 119.397 -1.080
7 100 136.875 138.505 1.630
8 150 155.925 157.325 1.400
9 200 176.561 175.856 -0.705
10 250 195.746 194.098 -1.648
11 300 213.364 212.052 -1.312
12 350 227.948 229.716 1.768
13 400 248.156 247.092 -1.064
14 450 265.746 264.179 -1.567
15 500 279.648 280.978 1.330
16 550 296.916 297.487 0.571
17 600 313.968 313.708 -0.260
RTD Output
350
300
0 250
v T
:) 200 /
: 150 //
0 100 =
50 /
0 |
-250 -150 =50 50 150 250 350 450 550 650
Input ['¢)

O 9. A%sY HE SR
Fig. 9. Least squares method applied value.
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