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Design of Automatic Static Load Test System of Tractor Roll-over
Protective Structures

LIU Deying' LI Heqing' BIAN Zhaojuan’ YAN Yizhe' ZHANG Huaxi' YU Haiming'
(1. College of Engineering, Nanjing Agricultural University, Nanjing 210031, China
2. Jiangsu Agricultural Machinery Testing Station, Nanjing 210017, China)

Abstract; Aiming to solve the problem of the cumbersome adjustment of the static test equipment of
tractor roll-over protective structures, high labor intensity, the low degree of automation and efficiency of
operation, a static load test system for tractor roll-over protective structures which can greatly reduce labor
force, improve automation level and increase the utilization of site was developed. Based on the modular
design of the test system, it was composed of mechanical loading and auxiliary system, hydraulic power
source system, data acquisition and processing system, control system, etc. The tractor roll-over
protective structure was fixed by disposable clamping, and the static load test of the tractor roll-over
protective structures under different working conditions was realized by moving the loading column in
different spatial locations, pressing the beam, manual or remote adjustment and automatic loading and so
on. The test system established the communication between the industrial computer and the PLC, it had a
wide range of applications, and it can not only test the four-post and six-post cabs of agricultural
machinery, but also test the folding and non-folding safety frames. The horizontal longitudinal, lateral
and two times vertical pressure tests of WD1104 wheeled tractor safety cab were carried out by using the
test system. The results showed that the performance of the system was stable, the energy control error
under longitudinal loading and lateral loading was 0. 55% and 0. 03% , the crushing force control error of
vertical rear crushing and vertical front crushing tests was 0. 63% and 0. 16% , respectively. Therefore,
the static load test system can meet the requirements of the relevant standards for test equipment.
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Fig.1 Schematic of automatic static load test system
for tractor ROPS
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Tab.1 Main parameters of automatic static load test

system for tractor ROPS

2R Bl
W 22 € T 1/ MPa 20
TN 4% 52 AT 5/ mm 4500
Z 1) il 3% R 3 9 B/ mm 1200 ~4 200
X Jr) Jo0 26 ] Y15l / mm -175 ~175
K- F1/kN 0 ~300
[ H R 4R )1 /kN 0 ~240
KA T 45 K AT/ mm 800
A B R 5 Tl T J K AT 2/ mm 600
JHIEL A B IR AR E L (°) ~90 ~90
0 0 4K B/ % el
A W S5 G /% +0.5
1 RE ARG /% ‘1
& TR/ C 0~70

3400 x250 x300
1900 x 950 x 240
10 000 x 10 000

JEERBPRK x % x 5/(mm x mm X mm)
MR E K x 56 x 5/ (mm x mm X mm)
’i’?%ﬂ’iﬂzﬁ X qj_‘ﬁ/(mm X mm)

2 BREFR%

FRGR W R R Gt AR k2 T
PEAS CFEPL TR VR I I LU AR P R A 1) KO
IR T e 5 0 8 9 P AT B 32 2 A A LA,
K3 iR

RGBT R L % e e Bk
R AS , 36 PFE — 31016 B k: &5 0t 1 28, Hi
16.5 mL/r, i 5%€ & 71/ 20 MPa BE3hIh % 5 10 kW,
i3 R 800 ~2 800 r/min, HLHLH BHAE , = 4 R
T, R0H Y A A I Ve O R O SR R L A 1) ) B
S A VR 2047 A% 32 28 7K ST I 280 Hs T 8 s im0
JEGL , LASE AT RO 2K .

3 MEERES

T2 22 G0 60 5 B0 SR A Ak PR 45 ) R 48 2 A
P, BBl PC TR I8  PLC A4 5 oR 4
A AL SRR R AL R AR TR AR IR AR B R
JEA L, M R LB N E 4 s o

B R A A BB B 3 L S B X8 L 0 RS LR
1 B L RSB S R 4 R R G 1 A
15 £ A% 4% (SCALI0T B, & £60°) |1 itk
S (KTC FifF=, 5% 0 ~800 mm) |1 A JE J7 14 &
#5 (BK — 1B A, 5 0 ~250 kN) 1 2 /44 ) 1% e
(BK — 1B B, 57 0 ~250 kN ), H: 4 51 T #6: 7k

1

1
AR el X

& 3

T Jon 28 R 4 D P I

Schematic of hydraulic loading system

Fig. 3
Llfs 2 WAt 3. =Rk 4 4 bk ey 5.
6. VMWL 7. A AR 8. BN AE 9. K1k 10, &
JIFRIFE L1 R 12 13 P =@ ERE R 1415 95 R
16 17, =L PU5E G 18 19 RS 20. 7K Il 0 & i
21 .22, J 35 fin 280 s B

TRAFHnZR R PCLEZ PCTH:HL
fii | {57 | =
% | A
1= 1% 1%
JB% | Jk | JRk
o | o |
GRS L
ADAM- HKUE A/D
3068 | | Wik || H% P
T T LRI
Al kA K |
HlH T
1L 11E W W |
TR | K JE | | &
| B T [ & [ T
12 12
i B IS PATHLH
B4 ¥ RS REAE

Fig. 4
SN B EE KN 2R AR T R KSE I ER s g LA
N R ) o B SR A Rk AR A R A2 7 1Y
16 fii PCI— 17161 #) £ Ty GR B4l R 4 I~ , SR AR %
A3k 20 kHz, H 15 IR 00 B A5 5 50055, [ B i
WIGAETE T, AR SR AR 15 5 028 B 25 i K
JE AT UR B AL PR S M5 SR AR R SEE A/D %
e, 2 PCI S 2G5 & PC THAL,

P 1l 28 G0 B B 3 B S B R i L A 4 o, B

Flow chart of measurement and control system



%7

X P8 AF . R HLPT I B A S Bl R T 409

By PLC H (i) gk g 2% JF S LR A i G I
PRSI AR . REEPEITT ST 200 &
51| PLC ( CPU226) 1 Sy = 45 il %, MY2NJ %0 o (] 4k
LR IR ST, B T8 1 sl A A
ik, SR T T M E S (v <5 mm/s)
IR T SR T 00 A 0 X s e ek 9
Vo R P UETE T O R R R P B R
8 D4 30 R 0 A D B 7 5 R 3k
o SAN, RG AT T A, 2 kS A B
i, AT PR E R DR R A PR R G4

W R GeH T LabVIEW B BLAURSHE A, #E47 T
FURALE S i, R ERmME S s, L
SR THT A 955 1 S A A R U K S T 2 3 56 A 3 3t
%o BINET, BB AT B, PEAT L R B R
W, 56 S e KCE I 50 B R R G 8
FFF T S 1) 8 3 5 A A A B SC AR HE 5 9 U I
CSCPFAERE AL I ARAT s S A T R IR
R, I B, RS2 B 377 6% R 5 BUE T
Excel Fe4% o g T 52 w5 14 BB A7 55 SR 4 19 vl A 1
T S 1 30 4 {0 00 D 40 X 135 5 TR A7 T AL B, R ]
R R IL 37 T4 X B m w7 o oAb, PR A
T AN SR ST, SRR O AN B TR
7, LM T3R8 A5 37 WL T ] 6 s

KSR G B A
Fig.5 Main interface of measurement and control

system software
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