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Design and detection of hydraulic test bench for performance
testing of small truck mounted crane

LIU Peng, SHAN Genli
(School of Mechanical Engineering. Hebei University of Science and Technology. Shijiazhuang, Hebei 050018, China)

Abstract: In order to improve the convenience and efficiency of factory lifting performance test of small truck mounted
cranes, according to the working performance of truck mounted jib of truck mounted crane, a detection equipment of hydraulic
test platform based on PLC control was designed. According to the action and performance parameter requirements that the
truck mounted crane needs to complete in work, an electro-hydraulic control system was designed, the RS485 communication
between the hydraulic test platform and PLC with multi-sensor real-time data acquisition was described, and the electrical
signal of the solenoid valve in the hydraulic system was regulated to detect the lifting performance of the truck mounted crane.
The results show that the lifting performance test results of 2 t and 3.5 t small truck mounted cranes on the hydraulic test
bench are in line with the range of crane performance parameters designed by the manufacturer. This set of hydraulic testing
equipment adopts touch screen for human-computer interaction, with simple interface operation and stable system operation,
which not only ensures the accuracy of performance testing, but also effectively shortens the testing cycle and improves the

efficiency of delivery performance testing.
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Fig. 1 Structure diagram of the hoisting arm
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Fig. 2 Working principle of the hydraulic system
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Fig. 3 Electrical control wiring diagram
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Tab.3 2 t crane performance parameters

S 4 FR W LioRUIR (N
LMK /m 5.43 5.45
e REESH/ (e m) 4.2 4.24
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e R AR IR BE /m 5.43 5.45
Fe/NE T ARG /m 2 2
TR Tm B/ m 6.7 6.73
AGEFTHE/(m s~ 0.11 0.11
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Tab. 4 Maximum lifting capacity under different boom

lengths and different working ranges

A Wi 2 /m BARH R/ ke
B 3.10 m BK 5.43 m
2.04 2 100 1100
2.51 1 800 1 000
3.10 1100 900
4.13 750
4,74 650
5.43 400
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Xf—& 3.5 tERF B FEAER 2 Mg, A
B g A K 3.5 m, A 4.7 ¢ BY/NEIBE 4
EEMLIE TR, WA B RS Bk 5
fis.



%1 X1

W 45 /N AL 2 A o ML P R A I R B 5 5T 5 41

A5 3.5 tREIMELHK

Tab.5 Performance parameters of 3.5 t crane

EXSIERAN W EE LioaIR R
MR/ m 5.38 5.41
R E S H/ (e m) 7.2 7.23
RRET TR/ kg 3 600 3615
BRTAEREE/ m 5.38 5.41
/N TAEE/ m 2 2
RREFEE/ m 7.3 7.32
MABATHE/(m s ) 0.12 0.12
[l %58 47 M/ (r » min~ 1) 2.5 2.5
725 W AR BERE HE / () 0~73 0~73.3
[l 54 £ BE S L/ () 0~360 0~360

[l o 2 48 S T B SR T 2
AN )R RS ] A M 2 ) 5 A T i A 0 3
SRR 6 PR

k6 REEK KR IAERET 8RR
Tab. 6 Maximum lifting capacity under different
boom lengths and working ranges
. KR T/ kg
TAENE R/
fRWiE /m 1 3.50 m K 5.38 m
2.03 3 600 1 600
3.50 1 500 1 200
4.52 950
5.38 750

PLEXS T 2 1,3, 5 ¢ /N3 i 2 ke o AL e 0 7k g
SRUART AT Z B R E LA L RE S BOR 221
AT F 28 s O G B 32 5 A AT 58 N 1% 8 A
it 472 EE AL 4 48 R T 2 R A P RE N

5 & iF

AR /N B i 2 S LAY D RE R A, S BB -
ARG AR R T O A A W IR A ST AG
MERSL, DRUE 1 38 2y BB 12 A7 0 X Ay vt 1 0 2 kL 3
PR TOREHT R T A B RS I R .l o R AT AR G
B TR IE S T BRI RN T 10, AR
PR L (RS R S e P P O IS o] E TN
WFFEAN 5 1 kS B MRS A P BE 0 3K, EL 5 X 4 2
2 1 R RGN RY B AR FE AL Tk S RO 3 AT
B B 47 ML E A7 AR OGN 2 s 2 0 %A Bl
— 5.

% % 3Lk /References:

(1] Btk A, T4 . . —Fh 2 h B R R 8 & L. W
S 5% ,2020,40(4) :29-31.
CHEN Chen, HE Lei, WANG Meng, et al. Design of a multi-
functional hydraulic test bench[J]. Hydraulics Pneumatics &

Seals,2020,40(4) ;:29-31.

(2]

[3]

[4]

[6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

BT T R AR B . T R SR O B IR CAT R4
BRI, BLAEK S5WE ,2002(2) : 163-165.

CHEN Xinyuan, DAI Zhihua, YI Jiangang. Research of hydrau-
lic CAT system based on virtual control platform[]J]. Machine
Tool & Hydraulics,2002(2):163-165.

AL W RIS T B B R G T LD]. TR AR JE R4, 2012,
ZHENG Shuang. Control System Study of Hydraulic Test
Platform[ D]. Shenyang: Northeastern University,2012.

T3 M. g A AR EALBOR IR S W R ST LD b
M HTILR 2, 2014,

FANG Xiong. Research on Supervisory System of Hydraulic
Test Bench for Crane Working Offshore[ D]. Hangzhou: Zhe-
jiang University,2014.

XIE . WL CAT FoRMB 5 5L BT 1. B HLAR . 2006, 27
(6):972-975.

LIU Guochang. Studying and realization of hydraulic system
CATL[J]. Coal Mine Machinery,2006,27(6) :972-975.
SRR HE, AR, AF. R 1 A FE AR 1 A CAT i3 &
ARG ] LR SR .2022,50(3) :134-137.

GUO Shanguo, ZHANG Huajin, WU Qiujun, et al. Design of
testing system of radial plunger variable pump CAT test stand
[J7]. Machine Tool & Hydraulics,2022,50(3):134-137.

HE. Z I REWE MRS & I R AT R D], R B R}
K%, 2006.

LI Hui. Research and Development of Multi-Functional Hy-
draulic Testing Platform[ D]. Wuhan: Huazhong University of
science and technology,2006.

T, TR AL MR R IR &R R
(1. R 5580 ,2014(3) . 84-87.

JIAO Baoshan, AN Gaocheng, HUANG Zhonghua, et al. De-
velopment of network-based hydraulic pump test-bed[J]. Chi-
nese Hydraulics & Pneumatics,2014(3) :84-87.

XIHR %, JE T PLC BIUE i R e it S ] Ml T
AR ,2019.48(7) :136-138.

LIU Jinxing. Design and implementation of hydraulic control
system based on PLC[J]. Mechanical & Electrical Engineering
Technology,2019,48(7) :136-138.

TV R BUEE S A R A R L] LR S W .
2015,43(20):101-103.

SU Xiuping,ZHU Loukun. Development of comprehensive test
table of hydraulic transmission[]]. Machine Tool & Hydrau-
lics,2015,43(20) :101-103.

X% A R GE L Y SO T T 5 R R RO A O &R
GEBLit5 0 £ A )] AL T/, 2021,38(9) :1174-1179.
ZHAO Xin, JI Aimin, DENG Ming, et al. Design and simula-
tion analysis of hydraulic control system for lifting speed of
scissor lifting platform[J]. Journal of Mechanical &. Electrical
Engineering,2021,38(9) :1174-1179.

R R, TR RS RENEARS]. WES<3).
2012(5):110-112.

GAOQO Bingtian. Technical analysis of hydraulic control system
for mobile[ J]. Chinese Hydraulics & Pneumatics, 2012 (5)
110-112.

B A, . ST AMESim (1) i 8 b 5148 1 i) iy ) K 2R 5 07
B SRR AEL ], WAL R 2 B 2 4 CH SRR 10 , 2017, 35



42 mode Tk B %40 &
(2):209-211. system for the hoist used for temporarily installed suspended
LIAO Yide, WANG Shuai. Simulation research of the electro- access equipment [ J]. Machine Tool & Hydraulics, 2022, 50
magnetic proportional directional valve test system based on (2):114-121.

AMESim[]]. Journal of Hubei Minzu University (Natural Sci- [17] k30, 38 FH AR R Dk AR08 5 A 9T 5D, 5 . 7
ences Edition) ,2017,35(2) :209-211. HES R KA, 2019,
[14] BEW#. MESRSBEARFMIMI. JEHTHLH Tk H R AL 2002, ZHANG Xiang. Research and Design of Universal Hydraulic

[15]

[16]

MR R RSl iR SR A R B R[] RS
54 $,2016,36(3) :43-45.

XIAO Wei, HUANG Zhijian. Research of engine power hy-
draulic comprehensive test bench[]]. Hydraulics Pneumatics
&. Seals,2016,36(3) :43-45.

TE AR B v A A R R PIL P AR R R RO
(1. BLIK 5 #E . 2022,50(2) : 114-121.

YU Ang, LI Wei, MIAO Ying. Design of performance testing

(18]

Motor Test Bench[ D]. Nanjing: Nanjing University of Aero-
nautics and Astronautics,2019.

X VL. B AR LAY 45 8 43 A Ak R DD, Kt L
bR, 2016.

LIU Yujiang. Structural Analysis and Design Optimization of
Lorry-Mounted Crane[ D]. Tianjin: Hebei University of Tech-
nology,2016.



