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Research on in-situ comprehensive calibration technology of aircraft
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Abstract: To meet the on-site in-situ calibration requirements of precision data collectors used in aircraft engine test
benches, a comprehensive in-situ calibration system for data collectors has been developed. A low thermoelectric poten-
tial scanning switch was designed, and the data collector calibration software was developed for controlling multifunc-
tional calibration sources, low thermoelectric potential scanning switches, and precision data collectors to achieve on-site
in-situ calibration. The low thermoelectric potential path switching technology was used to automatically convert and col-
lect multiple signals. Automated and parallelized execution of calibration programs was realized through multi-threaded
calibration technology. The application effect of the in-situ comprehensive calibration system for aircraft engine test
bench data collectors was verified through experiments. The results showed that the accuracy of the system met the re-
quirements, and the time required to calibrate a single data collector using the system was only 3 hours, which was more
than 6 times more efficient than traditional manual calibration methods. This system provides strong support for achieving
efficient, convenient, and on-site calibration of multi-channel data collectors, and provides important reference for the re-
search of in-situ automation calibration technology for other measuring equipment.
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Fig.1 Calibration system principle block diagram
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Fig.2 Hardware structure diagram of calibration system
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Fig.3 Schematic diagram of mechanical motion

scanning switch
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Fig.4 Schematic diagram of semiconductor scanning switch
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Fig.5 Overall scheme of low thermoelectric potential

scanning switch
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Fig.6  Hardware structure of low thermoelectric potential

scanning switch
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Fig.7  Control principle of the main control section
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Fig.8 Low thermoelectric potential scanning switch

human-machine interaction interface
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Fig.9 Internal structure diagram of low thermoelectric

potential scanning switch equipment
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Fig.11  Automatic calibration software architecture
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Fig.15 Flowchart of automatic calibration software operation

34 BMHHREME

1) A HA e 4 A ERPUZAL, AT R
PR(EN S TR CiEs 2

2) ARBAFFE AU T i B R R A
R AR P A A, HL AR TR O RHE S BT B
I, JFREH S BB RAE . SR ARE . B
Wi, SERAEAE . B GRS /e A

3) B HAG SR RHA R, AT R S
FRMERIR G & I AL HER A R oK, IF AT
A SR HEIUH 5 X T 0k Sl A sh A
A, AT LS ReF A s

4) nl [ gl RO I R AN E S, WA
CNAS XTI 45 R IR B e 20K

5) BAFEA YR, ATARYE P AR
FEF AT R AE Y, SRR ER S A&
AN FIRRERGE, HA R0 A ST AE M {E .

6) B HA A FAR USR], el DR R
s FIRAETE LT, AT — e [ Sh It
I R 4P SR, L) 5 DXL, - 3 41 4 1



iR

iR, Wit SHE - 75 -

F, R ARG B4R s £ B R A B R
Ak, RS X AR B A AR S 25 T AR R o

7) B i 9 F OFFICE SCRYIMA #1411 A 3h
A AT P R USSR RS HEIE A

8) ARG e A 7= ) G I 4 B T vk i o T
AR RERE P, fEARCHERE 22 F, P AR
SR AR B PR AR Y, X R A A B e (B R AT
PR, (A R BORIEAREK

9) BAF BRI R B AL B3, MR
DIREZORENE A LR - ArRLE A0 AR R
AEAERN o o TAS D RERE B, 23 S BEAT BT A
P, I A R R B R N R AT, A
X AR e S 32 P 2 R I o I R 2 i 1 8K
(GRS T K

4 KGRI

X2 R SR 4 6 B R AL A AL LR B AL
HE 2R G0 1 2B I R AT R T Y R
P i B R K, AN H 2 3 4 BT AR 1 A A 4
Ho AL & LA & B R AE SR R AL 25 &
1 ME ZR S8 M T Bl Ak 5k 4 i) e BOHE SR 4R AR
EX1048-TC #He f) CHO i 8 517 15 B Ao, 5
MREE RN R 1 PR Z R G M TSkt ik
A3 K R 4E 75 EX1000A FE5 (1) CH 16 38 36 #E 4T
ML RAHE, RIS R an &k 2 i s X RS
T Bh A HE T3 v 4 0 Bl e R 4R 2% EX1206A #Ek
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Tab.1 Partial test results of EX1048-TC module
i ?%Eﬁﬁ R ) C Elfjﬂfi/ﬁ H@ﬁ?ﬁ?ﬂﬂﬁ c T:fﬁﬁi/ﬁ ?ﬁ]&?ﬁi‘iﬂﬂﬁ u
KA NME/C AHERE (k=2)/°C NE/C AERE (k= 2)/°C
CHO T 0.0 -0.1 0.1 -0.1 0.1
CHO T 100.0 100.0 0.1 100.1 0.1
CHO T 400.0 400.1 0.1 400.1 0.1
CHO E 300.0 300.1 0.1 300.1 0.1
CHO E 500.0 500.1 0.1 300.1 0.1
CHO E 800.0 800.2 0.1 800.3 0.1
CHO K 300.0 300.1 0.1 300.1 0.1
CHO K 500.0 500.1 0.1 500.2 0.1
CHO K 900.0 900.3 0.1 900.4 0.1
CHO B 800.0 800.6 0.1 800.6 0.1
CHO B 1 000.0 999.6 0.1 999.6 0.1
CHO B 1200.0 1200.3 0.1 1200.3 0.1

WL R D~ RIMBARATLIE 1, A SR EM
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M M PRAERA SRR R, K
Kot R ] R o AEAZHERT R D5, AN TP Eh o
JEL B B R A AR ) A S TR ERE I 20 20 b, T
R P 23 e sh AL 4 65 Hiodl SR B i 07 23 5 1 e
G 58 MR B B R S A 1 2 S OB ERE Y
3h, FHERCRIETI I .



- 76 - HE. MiXSR#

2024 45 44 % % 640

%2 EX1000A #2323 %

7] 25 R

Tab.2 Partial test results of EX1000A module

W B /mV WL /mV %?ﬂ]@‘/ﬁ H ah ] 4t ?ﬁﬂ‘i{ﬁ F A HEN
/NE/mV AHESE (k= 2)/% ANE/mV AL (k= 2)/%
CHI16 100 0.000 0 0.000 4 0.002 0.000 4 0.002
CH16 100 50.000 0 50.008 9 0.002 50.008 8 0.002
CHI16 100 100.000 0 100.012 9 0.002 100.013 0 0.002
CHI16 1 0.000 0 0.000 0 0.002 0.000 0 0.002
CHI16 1 0.500 0 0.500 1 0.002 0.500 0 0.002
CH16 1 1.000 0 1.000 1 0.002 1.000 2 0.002
CHI16 10 0.000 0 -0.000 2 0.002 -0.000 2 0.002
CHI16 10 5.000 0 5.000 5 0.002 5.000 6 0.002
CHI16 10 10.000 0 10.001 4 0.002 10.001 5 0.002
3 EX1206A 3385 ml X 45 R
Tab.3 Partial test results of EX1206A module
R e O A
CH1 1 10.000 0 10.000 3 0.000 2 10.000 5 0.000 2
CH1 1 20.000 0 19.999 2 0.000 5 19.999 4 0.000 5
CHI1 1 50.000 0 49.998 9 0.001 2 49.999 0 0.001 2
CH1 1 100.000 99.998 0.002 99.998 0.002
CH1 1 200.000 199.996 0.005 199.997 0.005
CH1 1 500.000 499.990 0.012 499.991 0.012
CHI1 1 1 000.00 999.98 0.02 999.98 0.02
CH1 1 2 000.00 1 999.96 0.05 1.999.96 0.05
CH1 1 5 000.00 4.999.90 0.12 4999.92 0.12
CH1 1 10 000.0 9999.8 0.2 9999.7 0.2
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