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Design and experimental study of electro-hydraulic buffer control valve for hydraulic support push cylinder
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(1. Shaanxi Nonferrous Yulin Coal Industry Co., Ltd., Yulin 719000, China; 2. School of Mechanical and Electrical
Engineering, China University of Mining and Technology, XuZhou 221116, China; 3. School of Mechanical and
Electrical Engineering, Xuzhou University of Technology, Xuzhou 221018, China)

Abstract: During the pushing and pulling operations of the push cylinder of the hydraulic support in the
working face, the instantaneous pressure surge at startup is severe, which can lead to cylinder bulging, expansion,
seal failure, or even the fracture of connecting pins. To address this issue, the causes of pressure surges at the
startup of the push cylinder are analyzed, and an electro-hydraulic buffer control valve is proposed to mitigate
these surges. A theoretical analysis was conducted on key parameters such as valve opening, hydraulic resistance,
and pressure-flow characteristics, and the key structural parameters of the electro-hydraulic buffer control valve
were designed. A simulation model was developed in AMESim to verify its feasibility in buffering push pressure.
Based on theoretical analysis and simulation results, a prototype of the electro-hydraulic buffer control valve was
developed, and a simulation test platform was established to evaluate its performance by simulating push cylinder
loads. The results showed that after using the electro-hydraulic buffer control valve, the pressure surge of the push
cylinder was reduced from 17 MPa to 9.6 MPa, with a slight decrease in pushing speed. Field tests in an
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underground working face further confirmed the buffering effect of the electro-hydraulic buffer control valve on

the push cylinder. The results showed that after installing the electro-hydraulic buffer control valve, the impact

pressure of the push cylinder decreased from 22.3 MPa to 16.2 MPa, reducing the instantaneous pressure surge at

startup by 27.3%. The findings verify that the electro-hydraulic buffer control valve can effectively reduce

pressure surges during the pushing operations, providing a new solution for pressure buffering in push cylinders of

hydraulic supports.

Key words: working face straightness control; hydraulic support; push cylinder; electro-hydraulic buffer

control valve; pressure buffer
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Fig. 1 Pushing and straightening in fully mechanized mining face
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control principle of push cylinder of hydraulic support
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Fig. 3 Structure of electro-hydraulic buffer control valve
FL VR 2 o4 o ) T T Pl — 2R 0 AL A A
A 1R 1 36 A T AR

F i gk

S = nknd* /4 D
Ao k FLAEAR 1) 0 43 A B0 n R FLAE Sl )
1o A s d FLAR
P91 2% b s o 1 ) BB BN ALY TR R
nd*
4= g P 2

e p AR SR Lo LR B Ap ALY
PR,

JL L3 U i A, AL AR B
DAL 7 A B R 450 A A AR, (H At BE AR B TE 4F 1 T
VIERULVE SN

I VSR AR A LAT R B I, s e 5 A 200 O
T AR SE T3 I i A, BRFLVRRE
_Ap'™ 32uLAp'™
KAm d*’Am
Al KRR A m A KALIEEL

] 11 114 5 808 BH. R THARA R

R, 3




. 30 .

Iy 8 %51 %

l:(L+i+...+i) (4)
R R, R, R,
A R F WS E5 s Ak AL A W RH
P VR 2 s T ) R 1 9
nd*

Apnk 5
128uL """ )

Q:

SRR I 1 3 g T AR A e PR, N R AT R
LA, # AR AL B R A . B
RS AR ) 25 [] | S AR SR FE RN T 25, it it
ALEAEN 2 mm, Bl LR 8 #, [A]—Him) | 2 4L
MR BN 6 mm, Hl1a] 1K B2 28 mm, & LA
RIa AR EEE N 104, LK 9 mm,

HHL Y 8 w5 ) TR TR R e Il s an 1] 4 B .
T 2% w4 o) I A I TR R G YR A B ) R ]
e TR B 52 4% 9 F ) 1R 4 R G S R R AR S 3 TR
34, e F FL AR 28 4o Y B ) R 3 A P YR % A
Tl AR, OB P YR A AR Y R S TR A 25
T, W L VR % A o I 1T S T T, R A o A TS
T R M e e Rt i e, Y 0 9% op D R i B8
Bl 0 S Y B EGE FL S TR T
AT [0 9 Pl Y 2 o4 ) AR ) D 4, T OE R (]
W o FEL YR % v R ) F R S 1 B AR U,
TR 2% i o W) = RS A2 A, R 1T ST

I Y K]
el !ZW

________________________

SRR A 6] R ZEL
P4 HIRE b IR TR AR e I
Fig. 4 Circuit of pushing system withelectro-hydraulic buffer

control valve sliding system
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control valve
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Fig. 8 Pressure curves of push cylinder in simulation test
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Fig. 10 Pressure and displacement curves of push cylinder before

installing the electro-hydraulic buffer valve
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damping diameter of 1 mm
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