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Research on a multifunctional pressure calibration device
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Abstract: In order to solve the problems of a large number of pressure measurement equipment that needs to be cali-
brated, the scattered range, and the special and diverse kinds of media in the aircraft ground tests, this paper makes a theo-
retical analysis on the calibration principle and method of pressure measurement equipment, and designs an integrated pres-
sure calibration device with multi-channel, multi-range and multi-media. The system has the functions of automatic control,

acquisition and data processing. The calibration requirement of pressure measurement equipment for aircraft ground test

has been practically solved, the calibration efficiency has been improved, and the application effect has been achieved.
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Fig.1 Schematic diagram of the system
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Fig.2 Schematic diagram of electrical system design
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Fig.3 Principle diagram of pressure control unit
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Fig.4 Schematic diagram of air pressure controller
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Fig.5 Schematic diagram of hydraulic control
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Fig.6 Schematic diagram of integrated test unit



iR

AN - 105 -

H, D ) R R AR R /DS b el SR e
i BRI, LR F A R B, DA R
JE 770 B #85 1EH TAE . I 5 v >R HH 22 26 v - 1)
ey =0, i A HLEE R 2 R T
JE . HREE
322 EEiEH Rt
WKHEGSER ARG FEX AL, RS
wr . AURSEHIAS . mRim Sy TR R
Gy, LFEREME TR AURIEES N
SRS B T RRER A BRI S A T = AT Y
R, HP2E @B H LD ENNED . SR
UL . HRE R, SN A IR B
FI L BRI 1 B A R A R A R T
A7 B LM e 4 s - 2L

EAzHL
DO A"
oy OO RO,

BRSO FIE R
K7 fR Sl R

Fig.7  Schematic diagram of signal control system

TS S A b 1A BT L R RE AR
. S L g E A T B O R
B A4 R R A L R 030 3 T A7 e ) 2 2 o 1 401
B o %R R 7 A RN I 1 4 TS 43 48 SR I it 5%
T R AN AR R AL

TMELVE OGRS, At A A A A
[, TERGEE AR, /NT 6 MPa i i % 38 5ot
i VAT A I A 5 44 A, R T
il % B A 1 R D e DG A

FERT 6 MPa RYIRET, R [ 3h 5 A5 T
BRG], RGO AR A AT R, A
Fs Aol R v e {1 30 e v R A L B 5

AR AR i 5 P50 1 il P i A T
BEHIAE 0 SR , BA R G0 i B T A SRR
il #4515 RAIEE I A I A B ]
TENMEL Y, BOmEE e 2m B ORA, TIhE
5 Y]

BRI VAR BC B ARG TR, e A
J i s A s . e AR T, A R B
— g B AR B T ik gk e MR AT I, nT A

LU, bz AT OCH, OC M R HA
i 0 AT RS A TN T A

A RSO 5 MR T, TS
Bor 2 MR M E R RE R, PCERBEAT I,
LN S IH It =7 R B B AL . Al B
F 5t A B T A, 2 T S
PRECTR I s T 4%, BAATTE, Im T EF 5 N
TS BT 2 IR A AT 14, RSl

4 FEWEFTE

HR A AR 2% B BB R s, T A0 LR FH 40 A
2B AR R AR 2R B R HE T A U =
41 HHEXBAKE

MRYEA LS B R, KR HIE . WE
FERlE . BFZHE . ERABIRE 45 ek
B ARSEGR S 2 P ER, B4 3% 4
BAF BT IR JIG 1107-2015 ( H ShbriE & ) k4=
). JJF 1587-2016 (BuFZ FRALHERE) . JFF
1597-2016 (ELifiAa s o IR AS MERIYIE ) 255K HI o
ST iR B AT ST RS
42 BEEERE

P AR B LR AR AR, PR LU,
SR I 1 F 7 A e s sl A phe o R A7 A AR o
W Bt BT B A G 2SR I B o TR ) A% R S
JE R He R e A e v 11, i R G s il Y
JE 3 FBR A F ) 4% S 25 SR SR 1 ) 64T LU X, 3t
BAC iR 25 K i R AT

WAL IR, 1% 2 T RE R A % B R 4 A
2 {7 A 7 2 AR 2 A v T o 0 Yy =X 88y T s
A R

5 S5

Bt T Z BRI E, A 2R
Z B, ZiliE HAKMERIIRE. RERSSCEL 3
A0 T8 s T 00 g A, 23S A e AR A
Bt AR B S AR B HA R
[t RE A% [A] I A HE 5 5 PR I i e o s AR Ol
w L AR, TR R RE, S
— 5 R TR AT 22 ST T ) I i
M4 A SR e, R TRERCR, BRAR T PR
A, BA—E R AT e .



106 -

AR

202445 44 % % 140

[1]

[2]

[5]

[8]

&% 3k

| % o M B R B A SRy . R AR R (RS ) R
M. JJG 860-2015[S]. Jbat: HEF: Hi AL, 2015.
General Administration of Quality Supervision. Inspection
and quarantine. verification regulation for pressure sen-
sors (static) : JJIG 860-2015[S].
Inspection Press, 2015. (in Chinese)
5 W B A B R R AR R (RS ) A e
. J1G 882-2019(S]. Jbt: h EbRMEH AL, 2019.

The State Administration of Market Supervision. Verifica-

Beijing: China Quality

tion procedure for pressure transmitters (static). JJG 882-
2019[S]. Beijing: China Standards Press, 2019. (in Chi-
nese)

TONE, 50, DK . BB R LR G PRI &
gil1]. A5Gk, 2012.

WEIJ H, CATJ H, TANG J B. Pressure transmitter inte-
grated performance test system [J]. Automation and In-
strumentation, 2012. (in Chinese)

Wb, Wik, HpiRfe . 2l iE )L A SRR
Gimt L], hEREfE S, 2010.

YANGHS, YAOJ, YANGZH. Development of automatic
calibration system for multi-channel pressure sensor[]].
China Science and Technology Information, 2010. (in
Chinese)

L. 22 % I ) A2 AR F S R HE R SR T S B
[D]. Je#R: BLFRHERE, 2012,

HE F. Design and implementation of automatic calibration
system for multi-channel pressure sensors[D]. Chengdu:
University of Electronic Technology, 2012. (in Chinese)
TR, RKAS, XIER . IR R AR RN A4
). FHIEEA, 2008, 28(3).

WANG B J, LIU X J, LIU B Q. Introduction to pressure
calibration techniques and applications [J]. Metrology &
Measurement Technology, 2008, 28(3). (in Chinese)
AR, XN mR e A SR I RHERSE) ] L
TR, 2018, 45(A01): 46-47, 50.

MA C Y, LIU F. High precision automatic pressure cali-
bration system [J]. Shanghai Metrology Test, 2018, 45
(AO1): 46-47, 50. (in Chinese)

TERERE, BRI, SKarifE, 55 . ZIIREIE Tt REpRiERs
ARERILT]. T, 2005, (4).

REN S X, LUO C L., ZHANG L H, et al. Development of
multifunctional pressure measurement standard[J]. China
Metrology. Issue, 2005, (4). (in Chinese)

SKEF, BT, MOKIE . 2200 T8 R AR B R E R GURT
ML) THE A, 2007, 226(S1).

ZHANG Q, HU X N, YANG S W. Development of multi—

[10]

[11]

[12]

[13]

[14]

[15]

channel pressure sensor calibration system [J]. Metrology
& Measuring Technology, 2007,226(S1). (in Chinese)
BEELZE, NARLL, RRRR Y, AF . ZOliE R B G
K RGBT ] TR 2013, 33(6): 40-43, 75.
XUE Z J, BIAN X H, DU L L, et al. Design of multi—
channel pressure sensor integrated detection system [J].
Metrology & Measuring Technology, 2013, 33(6) : 40—
43, 75. (in Chinese)

GerlAR, RV, MBI, A5 IR fR IR AR R TR
s R BT )] ik A shfe, 2016, 38(9).
RAO J H, CAISL, XIAO TK, etal. Design of ultra~high
pressure hydraulic booster controlled by low pressure servo
source | J . Manufacturing Automation, 2016, 38(9). (in
Chinese)

A, B LT IRZ B IERALAY A 3 N 1 IR
BELT]. KIS HHERER], 2012, 207 (6).

ZHAI B, LI X Y. Adaptive recursive filtering algorithm
based on error correction model [J].
mand and Control, 2012, 207(6). (in Chinese)

Zemran, Wk, 57,5 . —Fh 200 5E I AR R A AL
#eGLT]). B, 2019, 275(4).

QINTT, HONG B, MA L, et al. A calibration stand for
multi-channel pressure transmitters [J]. Shanghai Metrol-
ogy Test, 2019, 275(4). (in Chinese)

Jgoese, BUE . 20 iEE S HUERE S i RELE
THI] HUR SR, 2011, 284(2).

ZHOU Y H, MA W G. Design of multi-channel pressure
data acquisition and analysis system [J]. Machine Tools
and Hydraulics, 2011, 284(2). (in Chinese)

BAETE, 2, B, 45 . BT LabVIEW (¥ 258 i &
1A B S B S A R gL vt [) ] 1L R S5 R
5, 2022, 365(7).

ZHAO J L, YUE H, XIA H, et al. Design of real-time

Firepower and Com-

dynamic detection system for multi-channel pressure sen-
sor based on LabVIEW [J]. Sensors and Microsystems,
2022, 365(7). (in Chinese)

(AL %hdh: mith)

F—1EE: RE(1985—), B, @
TN, FHias Tk — CHLBET RS
e AL 2 TR RS



