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Review of Linear Simulation Loading System

ZHU Le', LIU Liang1 , NIU Lu*, HOU Wenguoz, LU Jinkang1 , XU Zhaoping1
(1.School of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing 210094, Jiangsu,
China; 2.Shanghai Aerospace Propulsion Technology Institute, Shanghai 201109, China)

Abstract: The linear simulation loading system is a semi-physical simulation system for simulating the linear load
force of a load-bearing object under laboratory conditions. It can be used to simulate the gas resistance load of various
types of aircraft key components during the working process. Aiming at the commonly used mechanical, electro-
hydraulic, and electric linear analog loading systems, the basic loading principles and research progress are analyzed,
and an in-depth discussion is made in conjunction with the self-developed electric linear analog loading systems. Aiming
at the key problems of the excess force suppression method, the structure compensation method and control strategy of
the linear load simulator are discussed in detail. Finally, the development trend of the linear simulation loading system
is forecasted, and the development direction of the high precision and large load of the electric linear simulation loading

system is summarized.

Key words: linear simulation loading system; excess force; structural compensation method; control strategy
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Fig.3 Schematic diagram of electro hydraulic linear load simulator

T[] H v X B R AL 2 R R R A
20 22 80 4E AR AR A FF Uy A X B R AU . AR 1y
MR, 19894 K O14A L EMAE T —F
IV R s L R BT AR (NN R W= R 4
I T AL 1 0 48 R G T — o VR R X
BLIEAT N 3K, 28 G038 8 1R g 3t o £ I I 4 1 R4 o
B TR A8 A5 PO A R BT 32 B0 5 ) R A J, 7T
HRANE 2 45 F1 . 2000 4F Wy IR Tolk K 24 B o
— B ERBERUN R RS 2 R G
RS BN R G R AEHLR G, 201248, 7Y
A6 b R 2 B it 1 i o B S B B e, O 0
AT E I RGBT ST . 2014 4F 10 7 Tl K 2#1F
il T BB AR IR 2R R G AL AL B
TAE s By o 1% . B A R E ST R,
H T 2 4k B R L A B P R R dE R A
1110 N7/ 3 | . L Wy NE= 2N S EE B N T WA T 1
Xof Hi Y X R AR AR R TR AR H AR K sk .

H T H T R A R R B AR A
R BE T 5R DR T TR e 5 T AR
AHEE A S 5 A0, % N H T K B 05 &L BT LA B
LEBUMBHE ARG R, B, BN 2%
H Y R AR L 28 R R TR A 2 AT A
iz gl i fE B RS T AR 2 T BT 32 1 s R DL
A% 7 it 45 UM B A b BE 75 1K B4 FH 2R .

H Y 2 AT L A R N TR A R
Frd AL 2 K Iy o A R K 2% SR I BUR
FEAL ) 4 2 A B 9T T R AL ML A R 28 4R 1
AA LA A 4 TR o SRR L [R] A i 2 J PE
S H4 V9 A i) R I 4 90 T 6 5 K [ B Xt — A M AL 2k
Pk . hn gk & 40 % F 56 42 M TR 0 1 22 1 4 3 R
B, B R 2R T BB TR R N 3 R SE G R
2y 1R B ARME SLE TRl A 70 K, 2 BT R AR
ENEEA ]

PV R A L A R TR L R MLR VR



o5 37 & 2020 4E55 6 1

AR HRBERUN R R G AR R R S kR 33

B4 WREMRTEFRRERS
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Fig.5 Control principle block diagram of landing gear

system
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Fig.6 Control principle block diagram of electric servo

loading system

20014, TEMLTAS 58 T A ML 28 N FE Y
AL E 3l 2 E LB 2B AR 12 S R
ge, R & ELOREALBE LT 52 1. 2004
A ff 22 FCS A w6l T E-Cue660 7 Hi ) = H £k
AR PLRE |, fie KN 2% 7 ATk 140 kN2, [ Y H
Bl X A0 2k A R R R D B, HR R R
o 20034, W R Tolk K4 5 5 B e A dt
TR =B R i ETO04B H 3h =X 4 284 1)
#2008 4, P AL Tl A 2 4 Y — Fh KL 5h B
LA R G HEHLAT 58 B 12~18 mm H £kiz



AR (R 3E30)

34 AEROSPACE SHANGHAI (CHINESE &. ENGLISH)

95 37 % 2020 4E55 6 4

B, e KINEE 10T 35 100 N 2009 4 Wy IR 5 Tolk ok
SRR SRR T — & NG iE H AL R
g5, o] [A] i X 5 A [R]85 0 e AL A7 R 3 X B AR
#2016 4, B 5B T K AR s — Flol 2 X B
LR AR AR T L N AR & sh LI
WESFE- P

i 3l 2 4k O R LR b AL B X B T
2 2 00 OB 0 OKS B2 s L BR ER A U 5 N 3k
Ay HER e UL, H s i R 4, A RS T
PE /N R AT A B REHL 2 A R S LR SR
B2 R B i) .

L 2l X 2 AR ) Iz T AR 4L /) T
RATER MREHLAE TR TR B 32 9 < sh f B0 77 .
2017 4% 16 Tl K228 58 1 2 B 2k T 2B 4l 2
B B R REHL T2 < sh kB . R G
AN R B O R G, S R G A & 7
FioR , B2k AL IE o ) 7% 8% A% e AL A R 3
J1o RGN H LB HLTE o AT 1 A IR FE ], o] PLAE
i o b ASE RO A AL T 3 R A A st 3R BE T
BILFB 43 E 45 00 8% A 0 4 1, BEADUAE AL IE % T AR B 1Y
iz ZARA

B7 ZImBRGEREE

Fig.7 Schematic diagram of force loading system
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Fig.8 Structural diagram of servo loading test system
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Fig.9 Structural diagram of impact fatigue testing

machine
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cylinder
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Fig.11 Control block diagram of electric linear analog loading

system
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Fig.12 Schematic diagram of structural compensation method
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Fig.13 Schematic diagram of control compensation method
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