10 2 e 10 (2): 199-205

2018 4 JOURNAL OF ENGINEERING STUDIES Apr., 2018

DOI: 10.3724/SP.J.1224.2018.00199 -
P [ A8 TR 2R 6 A R R A A A

A RAEC MHES

(1. 410083;
2. 410083;
3. 417000)

 OE: AR A G P BRAUEE R TR TR R 5 AR BN R R e A, ik
A G b P AT IR 0 ofy BLAF PR BEAT AR R, S MRS T A7 IR 49 AMESim 17 AAER!, 35354 0
FERILE R BEEZR E AR 24 Bt IRk A F FATIR R & DA E . W e EvARiE
FRE ) )RR AR 4 R A Al 1 [ SU A AR fe i R B SR W) B2 ) RS e B A I 69 R 3 A
WA O FE, W OEE - FEEBAGR Y. MEILAERSE O F A ok g IHMEZE
EAX, BAERFRESHFEARS THEREERAAX, MosEE 5@ RGN ERADKX.
WIRIME R PR RS IMEREE, FHRSLEZAAANAMEOEN., F—NERAHES
B WA A AT RS AR AR, H B A EG A BRI S R AR

T Re ¥ KA
FGEIR: PR MR AL RSN, THME
hE 4525 TH137.52 SCRRARIRAD: A N ERE: 1674-4969(2018)02-0199-07
I
RITELLI™
41 AMESim
[5]
[1]
[2]
AMESim
Matlab -

ks B #A: 2017-11-23; 1&[E HH#A: 2017-12-12
EE&mMAB: 51774340
16C0832

fEEE N 1991-
1965— E-mail: wwr@csu.edu.cn

zzyjkt2015-03

E-mail: 541493551@qq.com



200

,10(2): 199-205 (2018)

1 SRR T E RS o i

[6]

&1

3 4 6
1 2
1
5
6
2
6 2

IR TR A E

2

2.1

T AMESim s 7S5 BB T RIFE

pai

AMESim HCD

11. 12. 13.
14. 15.

E2 {FEFERFRER

[7]

0.5mm



201

x1 MEBEEIFELZHSY

/mm 10
/mm 6.7
(=) 45
/N 360
/kg 0.2
/mm 8
/(N/mm) 1
/kg 0.5
/mm?* 27
/mm?* 9
/mm 6
/mm 55
/mm 30
/mm 55
/mm 30
/mm 1000
/HZ 1
/HZ 100
/s 10
/(L/min) 80
/bar 1
/MPa 15
0.8mm 1.0mm
3
e — WFFALE

_10 T T

...... WL

10 20 30 40 5
$5>%/Hz (d,=0.50mm)

B3 IEEIIEREOMS

0 60 70

fh £

— W
””” S
4_
E 3 AN
R Uhitii,.
KD U U R R -....
1_
0_ \
50 175 200 225 250 275 300
WMz (d,=0.5mm)
6+ N
— BT
s4 N /g T B
4
g
E
®
l{ !‘
14 | l
0- il
200 22.5 25.0 27.5 30.0 32.5 35.0 37.340.0 42.5 45.0
$51%/Hz (d.=0.8mm)
6 .
— T
L Y A U A Hﬂffﬂﬁﬁ
s
S\g 3_ 1B 1
& .’" H;": L n:; :l 1\1“’\ o

(I l’l i

35.0 37.5 40.0 42.5 450 47.5 50.0
F%/Hz (d,=1.0mm)

4 A REIMEEFLEZEANE L%

*2 AREMEEFALERTHESIIEME
/mm /Hz
0.5 25
0.8 38
1.0 46




202 S ,10(2): 199-205 (2018)
d=1.0mm  d,=0.8mm — BIFFOLES
d=0.5mm ~~ LR

_8 T T T
5.0 5.5 6.0 6.5 7.0 7.5 8.0

$i/Hz

5 R ARMEEERMEOFE

5
6 7
6 0.8mm
33Hz
50Hz
.- —
- - - S

T

35.0 352 354 35.6 35.8 36.0
$3%/Hz (d,=0.8mm)

6 E—MERAFHER

v #/mm

— R
***** W e 7

50.4 50.6

50.8 51.0

$i*%/Hz (d,=0.8mm)

B 7 FEZMEBREMER

2.2

K,=25N/mm
0.80mm
8 3

K5=40N/mm

0.8mm

50Hz

K;=10N/mm

0.80mm



203

— R
- - - BESNIEE
4_
g
B | /
'\12_|"‘ il TN
0 ” i
30 32 34 36 38 40 42 44 46 48 50
i</ Hz (K=10N/mm)
o1 — W
| ﬂ /’/—\ - - - AR
-
=
£
BN A
& "w;.'?;',ﬂ.‘l,na,,. _
54 .
0_
|| ll l,l
15
bFﬁK/HZ (K= 25N/mm)
57 . .
] N — R
- - - B
4_
£ 3
£ 1 i
@ “’I,I!‘A"\.Iy’lll
E 2_ i} il i L

i

150 175 200 225 250 275 300
#%/Hz (K=40N/mm)

8 [ I 5 5 WY A Y N R 1

x3 TRIAEBENETRSTIEHRER

/ N/mm /Hz
10 39
25 30
40 23

0 5 10 15 20 25 30 35 40 45 50
4% /Hz

E 10 FREEOHEETHRARSERENES

11

6 N
K=10N/mm K=25N/mm — M
- - -
//,/ K=40N/mm -
41 s S
E , ’, \
g ’ B lll
f@ /:/\, V‘\"\
E /” |'l\
_\l,, \\\
| i it
6.5 7.0 7.5 8.0 8.5
$i%/Hz
B9 A[EEE N E A RS AL RSN
2.3
30° 60° 90°
10
142L/min 155L/min
181L/min
--------- 30°
200 —60°
190 —90°
180
170—\
E1609
glso— T —
ﬁ140————~\\ o=
= 130 -~ -
= 1204 -~ - _ _
110
100
90
80

5Hz 30° 60° 90°



,10(2): 199-205 (2018)

204
200
00§ 3
=
E 0
=
Ei\g —-100 1
—200 . e .
00 EFARS | & 2Tk
0.0 0.4 0.6 0.8 1.0
At fal/s (SHz) [1] . )
1 R O£ R A AR o U (0L 0z 4.
3 #Zie (1. ,2016, 52(16): 205-212.
[3] Ritelli G F, Vacca A. Energetic and dynamic impact of
1 counterbalance valves in fluid power machines[J]. Energy
Conversion & Management, 2013, 76(76): 701-711.
(4] , , : AMESim
[J1. , 2015(7): 51-54.
(3] , , . AMESim
[J1. , 2013, 44(8): 273-280.
(6]
2 [D]. ,2016.
(7] , , .
[J1. , 2016(5):

116-118.



205

Analysis on Response Characteristics of Counterbalanced
Valve in Vibration System

Wang Xin', Wu Wanrong'~, Hao Qianhua'>

(1. College of Mechanical and Electrical Engineering, Central South University, Changsha 410083, China;
2. State Key Laboratory of High Performance and Complex Manufacturing, Central South University, Changsha 410083, China,
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Hunan 417000, China)

Abstract: In order to solve the problem that the working frequency of the counterbalance valve is not syn-
chronized with the frequency of the exciter in the vibration system, the response characteristics of the counterbal-
ance valve in the vibration system are studied. The AMESim simulation model of the counterbalance valve is es-
tablished to draw the influences of orifice diameter and spring stiftness of the pressure regulating valve and the
degree of the valve opening taper on the maximum operating frequency of the counterbalance valve, the opening
of the valve opening and the flow-through capacity in the vibration system. The results shows the diameter of the
orifice and the spring stiffness of the pressure regulating spring jointly affect the maximum operating frequency of
the counterbalance valve and the opening of the valve opening. The taper of the valve opening affects the flow ca-
pacity of the counterbalance valve. The diameter of the orifice is positively correlated with the valve opening and
the maximum operating frequency. The stiffness of the regulator spring is negatively correlated with the valve
opening and the maximum operating frequency. The valve opening taper is inversely related to the flow capacity.
When the vibration frequency reaches the maximum operating frequency of the counterbalance valve, the coun-
terbalance valve will successively experience the failure of two phases. In the first stage, the function of forward
free flow is effective and the function of reverse throttling flow is invalid. In the second stage, the functions of
forward free flow and reverse throttling flow all fail.
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