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Test Bench Design for Full Hydraulic Braking System of
Construction Vehicle
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Abstract: In order to measure the dynamic response characteristics and braking pressure output
characteristics of a full hydraulic braking system accurately under different working conditions, a
test bench was designed using the modular design method. The test bench was consisted of four
modules, namely the oil supply module, the main module, the brake module and the measurement
and control module. The main module was arranged compactly to meet the requirements of high and
low temperature tests. A pedal driving mechanism was designed to drive and control the motion of
brake-pedal. The measurement and control module was developed based on LabVIEW, in which a
feedback control was used to improve the precision of the pedal driver and realize the automatic
data acquisition and management. The results show that the pedal driving mechanism can work
normally at different temperature and the measurement and control system has an efficient and
automatic test performance to analyze accurately the dynamic characteristics and braking pressure

output characteristics of full hydraulic braking systems under different working conditions.
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Fig.1 Layout diagram of full hydraulic braking system
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Fig.2 Structural diagram of test bench
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Fig.3 Pedal driving mechanism
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Fig.4 Schematic diagram of the hardware circuit
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Fig.6 Interface of the software
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Tab.1 Parameters of braking system
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1 2 e 55 v £ )/ MPa 5

FG0 L R A AUE il ) 20 MPa,
Pl 32 mL/rs FLE ML) RNy 7.5 kW, 4UE
A 1470 r/min; FREAF AL 1.6 L, il kI3 0
17.5 MPa; % H 1 o m] o X 6k 38 1) 4 il 28 O
HE—E » F KU U 128 20 MPa.

5.1 WRIEHZh RGeS0

ARG E e a0 B A A R
TAERI RS R FT AR A B BE H A o ) 4
N 0 B 5 ol S o o T D LT R o



%5

LY A TR RS 3 RGEERE S & BT 471

A SIUREL LA K BB A T 45 i B PPN
Tl sl RG S VERE M EZ AR RS

SEESAEH L (20 C) F A7, 40 5T 2 IR W
TR Bl 3 R S0 o 2R 4 B0 2 i Ry R AR
mE 7 iR, m B, BFREARE ) p LT
11.4 MPa - F+ % 13. 8 MPa J5 70 1 45 1, 75 i B+ [
7 s, BUET S AR S 2% T UG DL AT R R 64T 5 4
Hilsh, Hlshid B ERE#RE S p B 13. 8 MPa Jf i
BB R FE S 11. 4 MPa. il 8l R v h £ 10 44
B 2R B A S8 i — IR 2 4= i 3l BT DL A il B ik
P58 WU 58 A SR B o 11 3k 3 T4 bR 44
5 RS9z 70 i R b e 3 B — 20 RN R S he
i LS IR B0 22 0 19 S0 2 0 iy ) A

o e FEHRRR

4 : ki) — iR

{msvcis, ] -
P
& 5
&12\5
11 + :

0 10 20 30 40 50 60 70 80
t/s
B 7 FE&REEBhANG R # £ (20 C)
Fig.7 Dynamic response curves of the

charging valve (20 C)
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Fig.8 Relation curve of the pedal angle and
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