|I| E ﬂ- H iE X E ﬁ http://www.paper.edu.cn

BEZRBRERGESNBEHKSHE

5, MW, EMS K, #BE
KBTI RFENAMRE THEST, KFE (030024)

E-mail: universityrxy@163.com
1 E: 5= AESMN PROE # S 69RE L BEBR $AFH /345 A% M4 ADAMS F, 5
BIESATERAE AMESIM 2 52 6978k Z AT T BRAT B, AT T TR T H 8T 22 1
58 W) BB AT S A TR B A VA BT TR BB ST 6 #ok . 45 R R B ST A R AR RE
X R EBARF) B MR —F A T k.
R REIERA, REZR%; BAGA, 4, AN
TR X5 TD355+.3

=

OB SRR ZRR AT (R 50 B B, B AR PE RSB TAR TN 22 4x o VU SEAR I 3
PR FEHUBRES F R ZR 48, LAAE L S SUR AR AT A A2 R R G AR HG P 45 il ok
BEATWES, Hh 4 SRR RIE L B AR B 4 T AR AR ) 3R O, AR SCOR I K 5 07 5 vl BAAT
R IR I B A TEREREAT 04T

2 BUpRES RNy

2.1 BAEBRAFEEL

LR B A A0 T LA ARER M N 2 1) — 4 CAD B4 : 328 PTC 2w (1) Pro/E.
DRC /A7 f] I-DEAS. SolidWorks 2] SolidWorks. EDS 7 (¥) Solid Edge. At /K (1)
CAXA “55% . ProlE B A2 H i 1 P Ah s Ry e TR 1) =S5 ot RG22 — 5%
Sy Dhfei Ko FIH Pro/E B AT S HLBOTURSA Hs SCAR I = 4k S 8 16 7 5 ia 2 1) 28, T4 g
. TEHEW. MCREE. W Pro/E e Se 40t 47 = s, ™
2.2 RIS

I = Y TR A PROJE WA S AR A AT SR 20 i, K E A B A 32,
RISETE Pro/E BRAFI 22 IR BT b B gl 93 s S 20 1) 48N, vl s S SR PRI e e 2 1
RUERF 20 JG3EAT AR XRURAEIAE, TT TS, ARG 7R ok 25 AN A AT
e, ST P SRR ] 1 P .

1 SRR 2 ADAMS Hh i s S 4R
Figl Hydraulic support model Fig2 Hydraulic support model in ADAMS



|I| E ﬂ- H iE 2 E ﬁ http://www.paper.edu.cn

2.3 KBRS N ADAMS

KHIZEE MDI 2w 1) 246380 275 5 ADAMS, Hf PROJE SN R AL i 4 1
BAF MIPRO 3\ ADAMS 0 IR INZT R (W3 1) R STEP e&HonS TLjitiin =)
J1o SN 2 Pk,

RN, MUK A RN 0, BEAICRAR, HFELIE .

# 1 1t ADAMS X SR = ERIRL S IN 2y 3R
Tabl Add constraint on the three-dimensional model of the hydraulic support in ADAMS

o BRarE A et
HITEAT i Fenla

Ja AT i Fenla
ELUETAES HITEAT Henlia
ELUETAE Ja AT Henlia
UEs ELUETAE Henla

W FTAMAT JRE e Bl
VRS L T WS LA ML Bl
VRS L A T VRS L T Bl
TR VRS T A T Bkl

3 WMERGHREI KL

3.1 &N A
7 Imagine AT 1995 fEHE IS FHES EIEIS MR . MUK RS 1 B X8 )2
IIRTEANVER AT AMESim J2 44805 1AL B R GEAR U R G 07 BL J8) 122 o3 ik
#,ﬁﬁF%ﬁ*ﬁ%%Iﬁﬁﬁ%%g¥é,ﬂu@iﬁ%%%?ﬂﬁﬁ%%%ﬁﬁﬁ
w, 2
3.2 MIERGERIE ST
AR SCRIFFEI S SR A2 JE SR s I S A PR 52 0 O s R SR AT TR A, U9 SCRE s
S T W SRR A SN e o N 6 o T N S = SN 1) [N RN [T e
Ji o
B SCBR R STAT: L 224 RN AN TR s 2R e K 56 Wi A0, TRLEE R ] AMESim Hh ) HCD #52
PR AT R 5 )2 22 42 MR TR B A RF RS R GEREM SR, FEAR I TG w] LA o
W
TR SCHE AR T 152 07 Fh 2 T R A PR 28 Ay AR E R A TS 5 T 13 1) 2l 2 1 400
I3
LT A= (i Ay B A 20 (D)4
Qj =hLy 1)
Arh BB TR, m; L OV, m; p N B A 2 3 KN/m®,
FEATES I shafr i A 2(2)(3) 14
Qd = qlo /2 (2)

2KR
l,=H % 3)

2ot O LA AT NI | A T ORI A6 B8 m; H AR T 6 5 3, m; K
WA RHG R, WA 5% 5 R0, MP.

FE R RSP LB U7 A 1 B S A U 1) T By AN AR Z 3 0 7 i el A
B TR AN e IS B8R0 SR B % HE ) 4 T R Bkt S 4

-2-




|I| E ﬂ- H iE 2 E ﬁ http://www.paper.edu.cn

JEIIERT D, T — N5 BB S s AU AR B R e ] 3.

Bl 3 WL RSB
Fig3 Hydraulic system model

4 BREiR
¥4 ADAMS 11 (53 s 3¢ 42 S OB 55 AMESIm o 930 R oM AT LI IBE 32—
EN TR RGN 2O Bk, SKBUHLI — LIS DL

4.1 HIRRE

FIF ADAMS ¥ control #Heste s 37422 18R J5 A1) T AMEsim R 1) Import Adams A bk
TN S5 SRR A R G HARTY . fE AMESIm MBS M IS 7B 07 B, 755 ADAMS 2 1V n]
UEFT AMESIm 1247 VFA[E, BEAME Windows A5, 75 2222%% Microsoft Visual C++. ZEik
DMERE D, ALE Window H i3 B IR AR S 0AME_ADAMS_HOME%, ZH 855 48 (11
) ADAMS R 88B64%, 75 WIHRAS B 21 SO Je g
42 MNHERRE

it ADAMS 1 AMEsim £l 44 8 SEILR S 5L, W SCHE ) g 24 A5 i) o s A
LR T A A s W AR 1) 5 R S 2R 1K 8l ) 24 A AL 3652 )5 /6 ADAMS 73 il H
BN B S BORE IRASAR 5 A ST Force in object 11 %% Motion()k i SCUS B A
BAF AIRAAE . #RJ5iEid Control-Control system-Control system import £ AMEsim H
JS N N R B OB R B R T 4] 4.

aopjsp - - — -

— ]

K 4 I ) FLAY
Figd Co-simulation model

-3-



|I| E ﬂ- H iE 2 E ﬁ http://www.paper.edu.cn

43 HESHHRE

HEN AMEsim #4535 1 7 Parameter model Hxt & 4 o ()22 4 IS AT 3EA T S 800 B LA
TH2EHAR 420mm. TEAE E AR 280mm. ATFE 2.5mm; 2 4 R RS ELAE 8mm. &R 0.05Kg -
0 JE A 8 AN ELAT R 10mm [ SR (1) MRS 5228 450N/mm. I3 Hs ) 45MP.

HHLFIZE (28 HHLAL 4 1000rev/imin, 22 1 HE & 24 400cc/rev, RS0 & K 1k
35MP,

5 iRt

B RGN BN TR A 10s, B [R5 K24 0.01s,ADAMS 5 AMESIim [ AS e i [a] 2
0.001. it 4y BRI —AME 5 A eE R IR AL T3 A7 I S A A B i 2k 1 5.

HJO00-1 rod dizplacement [m]
HJOO0-1 pressure at part 1 [bar]

2.8 5
B0
2.0 00 3
AL B AS
1.5 300
200 SEAE T REE T e
1.0 5
100
0.5 4 o
. FHAE L A 350Pa T8 FE H7 350Fa
- 100 . : : - .
o 2 4 6 8 10 a 7 § g 3 10
#: Time [g] #: Time [2]
B 5 A AR h 2k Kl 6 SrAT IR
Figs Displacement rising curve Figé Column pressure curve of the
of the column inferior vena

SR TR SE N 4 HRE I — A S A FURE I Ak R S BRI SRR Y R s a6 B
TN H AT AN SRR T AR R B

I AER T 5 AE ADAMS OGRSt n A gofar, ik X (2) ()28 o RISk R I,
SEAE PN ) 2R T B 2 A I T T e g e S A R R 1 KA R S R )
A AR LR NE 29, DR I Y, S0 RO R B e 2 4 L s ARk o

R 22 4 1R S AR Ik 1A PR 32 AR 22, AR SO 7% 8 2 4 IR A3 1R 1 52 R 800) JL B 2SR P 1)
RO o Y204 IR SRS () WIS R A K=400N/m, £/ FL45 R W& 7.

-3 1 —— MAS005-1 displacement part 1 [m]
10
B,TJ < & (n) 14 D-3ﬁ§(l) T —— MASIOS 1 displacement part 1 [m]
8.0+ i
703 E=400 .
TE SRt ' E=500
' L AdaEmsE
504
5.0
404 e
sk 304
204 204
1.04 1.04
HE (=) Em (=)
@0 90 w0 w0 W0 M0 80 90 so @0 w0 80
[ 7 K=400N/m [R5 47 7% i 2k ] 8 K=500N/m [ A% h 25
Fig7 K=400N/m Spool displacement curve Fig8 K=500N/m Spool displacement curve



|I| E ﬂ H iE X E ﬁ http://www.paper.edu.cn

b A AR e T A R TS . ST RO RS Ee A i 2o i A L )
5 2 B0 K=500N/m, 1jj EL.45 St & 8.

Bl 8 15t 3 NI B 2 %0 K=500N/m ‘224 i I s P sh LE e 2 fl o LRI 7. ] 8 145 IR
P TR 110 500 3 I R 4, TR 0 R 3% T S ) S AN () 98 5 NI AR £ K=500N/m [ 1] s L
K=400N/m (1] & CxP= B2 A, Rt K=500N/m 112 4 18] (I sh AR PE DU tbA/Ml ik A 1
AfLLTE ADAMS i B S8 BN [F] S I 52 3R 500 2 4 16, 7R 52 b 8y, Tl 2 i s e 11 s
ki 9. 10. I E H NI RO R] 1R 2 4 ) 7 A0 52 e 8 A ) D R 0K I 22 4
I T G R

2.5—: [irfE m 2.5; S (>
2-4{ 2.4{
2-3{ a:«z{
2.2—: E.EE
2.1{ 2.1{
E‘ﬂ—: au{
a5 ] A8 (s>

9 K=400N/m THi4 fif sy §132% Pl 10 K=500N/m T2 iy s 4Lz
Fig9 K=400N/m Front track of the top beam Figl0 K=500N/m Front track of the top beam

6 Z5iE

K AMEsim 5 ADAMS S SCARBEATIBCAT 5 B, AR S b ke fiy IR, ANOAT RAAE
AMESsim 75 H 53 A1 2 2R H5OK 10 22 4 I R Sh AR PE DU, 1y EL T BUAE 224850 75 27 )5 FLER F
ADAMS W5 WI % Z2 HOK I 2242 1 (R Hs S 3R TR ) U GE R . 5 BLE5 AT, BRG 17T
PR AR SO 2 B AU SR AR B A R YRR

S 3Rk

[A] A BOGEN AR L T Pro/E (K1 S48 = Y S AR dts 5 12 ) 475 sl I 145 HLAk, 2007, 28(1):73-75.
[2] ZeAkiE. B AR T AMESIm (122 RENARFERA AT [3] S0 ik, 2009, 18(5):4-8

[3] Tang, Y.G.; Ding, Q.;Chen,Y.S.,Vibration Control of the Platform System With Hydraulic Supports[J], JVC/J
Vib Control,2003: 1093-1100.

[4] Klishin, V.1.; Tarasik, T.M.Stand tests of hydraulic supports with respect to dynamic loads[J], Fiz Tekh Probl
Razrab Polezn Iskop,2001: 84-91.

[5] At KJE. 2 B BRI SC A 2 A PR REE 8 A L BETE L A A PRS2, 1991, 20(1):71-75.

Co-simulation of the hydraulic system and the mechanical

Structure of hydraulic support
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Abstract
In this paper, Importing the hydraulic support model which is built by three-dimensional modeling
software PRO/E into the dynamic simulation software ADAMS. The model co-simulates with the
hydraulic system model which is built by the hydraulic analysis software AMEsim. When the roof by
the impact load , analyzing the spring stiffness coefficient of the safety valve affects on the dynamic
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characteristics of the safety valve and the top beam trajectory. This way can effectively study on the
whole dynamic performance of the hydraulic support.

Keywords: Hydraulic support model; Hydraulic system; Co-simulation; the safety valve; Dynamic
performance
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