w® o35
JOURNAL OF VIBRATION AND SHOCK

5533 B 15 )

o
Vol.33 No.15 2014

ZYWL -6000D B £ HEEMENEER A TIISERR

EET N

(L PR UGS R E R S, HR

400044 ;2. HHBRERE T AR P H R SE R, IR 400039)

8 O R AL AR R A AR B L - WUE R GG - Z AT LIRS B LA T R
20t N B B U AP R T A T R4 SR B 243 0 [ %15 T e (B B T 2R 8. O 1 BRSBTS AR 5 Sl A R PE X Bl ML
REARZMA , ST B BILAS E 0] 55 e (o] S T R e sl 25 75 UL, 1| Matlab SimHydraulics 475 BUARPF X H S 25 PEREHEAT
Did e APRBW]AEHUIBE R GEHA RAFH T RERI ORI hAE, [ L2 BURR /0N R MR 745 RAFsha e, s SR AL

PEREDL AL 22 Al
KRR : RO OR ARG B 5 S Rk
HESES: THI32 MXERARERD: A

DOI:10. 13465/j. enki. jvs. 2014. 15. 030

Dynamic characteristics of a ZYWL -6000D
full hydraulic directional drilling rig
WANG Qing-feng'”, ZHU Cai-chao'
(1. The State Key Laboratory of Mechanical Transmission, Chongqing University, Chongqing 400044, China;

2. Chongqing Research Institute, China Coal Technology and Engineering Group, Chongging 400039, China)

Abstract .

Aiming at working conditions and functional requirements of a ZYWL —6000D full hydraulic directional

drilling rig, an overall structural design scheme of the drilling rig composed of a single motor, a hydraulic system, and

multi-actuator was presented here. In the hydraulic system, the load sensing pump control technology and the two-rank

low-pressure valve control technology were adopted for the feed hydraulic circuit and rotary hydraulic circuit. In order to

study the effecfs of the dynamic characteristics of the hydraulic system on the drilling rig, the dynamic simulation models

of the feed hydraulic circuit and rotary hydraulic circuit were established and the simulations were performed by using

Matlab SimHydraulics . The results showed that the designed drilling rig hydraulic system has good functions of overload

protection and energy-saving, and rereals good dynamic performances. The results provided a foundation for drilling

performance optimization.
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Fig. 1 The system structure of drilling rig
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Tab. 1 Technical parameters of drilling rig

B HfH
PR E (m) >1000
75178 By 5533 (1/min) 50 ~200
BUE R (N m) 6 000 ~ 1 400
25k F1/kN 180
EHAEIEERE/ (m - min ") 0~4
TR/ mm 1500
/NG A B TAEE 71/ MPa 30
KA E TAEH 1/ MPa 28
Jiét% 71 ([ e ) /MPa 25
JiEFE £ F1 (1EFE ) /MPa 25
MRS 8 3 1 1/ MPa 2
4530t < 41/ MPa 26
WUE I/ kW 90
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Fig. 2 Feeding hydraulic system
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Fig. 3 The simulation model of load sensing pump
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Fig. 4 PVG32 load sensitive valve controlled feeding cylinder model
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Fig.5 Low voltage operation control valve simulation model
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Fig. 6 Rotary loop hydraulic system
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Fig. 15 Rotating circuit simulation

model of the hydraulic system

Lhik A B i g SR I S AR AR £ e 1
18 W1 P55 AR 1 B BEE, kil A T g 2R
BIRBEZE Hh 11 Hs g 274, HAZ A 3 11 7, 4
fH S VRN G, Shikih 11 B Ay 2R BRBESE 7k 1
T1shZsMAAE L, B il T, R R R 58
6% T R 7 2B gk s 3 AR A, i % 2R Gt DG JRy R v s
BUGRo PR IRt e i A it s s

ZEE I T AR A 2 P 19 LA, SRS
AN A R R S AL T AR
A, TR AR, I s A e R E, E RN ] 6 000
N m IR A /N IR JBE R A RIS S RE 6 BB 170
BRI BT 10 e T R MR PR T R
R PRRPERTRENE, B A TC R 2R G PG

: : 6 T
ﬁ ot . E6 ; xg DI
= N : e
ﬁ 3 4 ' .ﬁ§4 'ngz
= P4 1 = PR ol
= " ' v " K X f']ﬁo ]t
& S I R @2 5o 2 :
0 02 04 06 08 1 12 14 0 02 04 06 08 1 1214 0 02 04 06 08 1 12 14
t/s t/s t/s
B 16 K4 i (5 5 i £k = R K18  hik A B I AR il 1 = TR bt 4k
e BT 3k R A i -

Fig. 16 Low pressure valve

Fig. 18 Variation curve of motor

Fig. 17 Torque load signal of the head power

control signal curve

F IO x 103/(m3.s™")

F19 Bl 1 i i AR A 2
Fig. 19 Pump outlet flow curve

' —

wn wn (=3

oL o o O
T

-100
-150

By )13k Y (r min'')

[l 20

gy 75k e A A 2k

Fig. 20 The rotation speed variation of the head main shaft

LEE B3k R d AR (- 2K P 20 AT, EhikAk
FHORHEAR ARSI, e 5% Wk R G B AE -5 A e

and the pump outlet pressure

BT SRR &, BT B UE R & )t

4 % it

N TIPSR FR G 1] B S A AR X PP RE Y 52
M, Z< 3C A B Matlab SimHydraulics {)5 B A8 Bk 4 X ZY-
WL-6000D 74 s 5 [ia) 4t BIL 203 32F [ 38 L5 e &% [m] i ¥
FERGEIAT T Sh R ERGE . AR 05 BL45 R o0 Hrds i
M5

(1) MRHE2s i 1] B8 s R Ge 0 B4 2R, it &
ge S AR ok B TRy i i SR, 3 2 3T ) )
Wr, BA T RE A 2 AR DU RE . AR 46 07 2 S 5t FURR
R T R o 9 R e B OR AP A L A G ) BT
i i

(2) ARIEHER: 1] B W s 8 e 05 L 45 3T, 17 2%
BURAR G T K Jm 8 e ., BRAR T REAE L R
SR S BR T RIS S R A) e 3 I B A, B ) R
YT BURE T LG s 10 By ik e R HF R RS, e v s 3%
GO BRSO S B & s RSB
FFEEER,

(T 188 I)



