A AR IR 5 SRR URIR B A% B B AR BT T

MEE ", 2NE', EXE°, WNEHF', KFH'
(L1 K5 MUBCCRE AP ik 225 066004;

ALEMIENURRY: ARl ST P E Jbs 100191;)

WE: FAHEERRS R, KUE ERERAMES, HALRRRAAA . DR U A A 2R 2
WRTEXT S, ER U RS AN S AL U, B RIHIRSIL IR AR, SRR DUR G SR N RS A% 1 (1 iR 24
Sk, REL T R T RGO 5 AT 51 R FAURIR S 7] )5 SE AL I R R AR Gl A IR e T A SR R e T S
0, M MATLAB X 82 B REAT SR, #5380 7 HUBEREN [ J5 e AR B e 56T B ARl R S, W fRan ki

BRAR R GEHAT T IR AR DTRREE 70 AT, HRR T R AR

PR T AR ZE R IR AR &, BEAT SRR, 4

RARW], PR SL A R AL IE R AR A I B AT NOR T E RO MER, o WTIRZE/DNT 5%, B TUERA —EEIH
P, O LR IR SR . IRBIREEACHONT AT, DL S HOR UL 0 B 815 PR SR .

R AR, HURS); fdiRARs JEoeik R

hE4HE: TH137.5, TP391.9 AR ERE: A

51

i [

Hhia A ZE R IR B B B K R G F5 dn s AR
Ko HUBRHRBN AT K Bl 2 AR B 7= A2 ) A 32 244
o B RGUE R AL ZE IR AL ON U, 2 o138k
f FNGERI PRI, A SRAAAE SO0 RIS, 3 B [
FETRAE TAE R R A AN ] @ G U R 3. R,
o ) AR ZE RN U AIR B0 7= AR W LI S A% i R A O L 2
S e R FE M B AN iy B B

oy v A ZE AR WU AL B A BB AR B o BA
J1t KA T] Rexroth-A11V(L)O %514} 4% 2l [y A 28
AEFAG], Hb 21 AN EENIE TR (A EREE
SR, TAEERES, 2F 14 NFMizs)
(B, S 638 Zh R BOAR A P A 2 2 BB U R 31 »
T AR TAERS, DAEfl. s, DLAAEZE
S A 2H R 1) B 1 R 0 7 S 5 ROV LI B [0 ¥ R 1)
e, DR, PRBNFEINERZL. PRBALE R LR
MEAEHERE), TR AR ZE R S R A%,
I, MRS SHTE 2 XA RIRAEEIE, FREEN
THREAE, EESZAREPEEMMHRE. K
FECA AN B 2 (B2 R SHA B R R

] PN AR 22 2 38 B0 il ) i 2R R RS LI R T T
RN TT - #5[E Rexroth 2 w] A4 E IEER TR Andre
Palmen 43 B 252 HEAT T HFF AL, S5 s v
TR 2E 0 Landsberger 2035238 ok S 36 A 70 1 B %l )
M8 3 (AR 3h S AL i i AR B h A =B, K 2
f) Monika 452t il [ A 58 25 T A FAS: ZE 22 (8] ) 9o
FEVEAT THHIE, 1330 7 HURIRS) 5| & )7 P i N
PAST (AR, WL K2 B B L AR
FAT T A ZE R IR BN 5L, UE BIAE ZE AR ) - B
PRI R BN, CLBC I 3 R X i = 13

AR H BATH#:

VE 55 8 3o, gt 1y K2 fR L G 0l il e e R
WREIHAT N, f5 IR R 2R =Y,

XL AL T AR X BN il A A e SR PRSI A &
B, NIRRT SR . (HRH
FEIE B TR TR RN AL A, TR &AL
B, v DR TN % % A2 AR UR, Xk
BT 5 2k )k FE IR iR B AR s U B R A

IR B A% 3 B8 A5 7 V0 e 0% S b S i B R AU 45 )
PRIz shise, [Fik, 7EHABR ZIRSNHT 7848 2
TARFRIN A, R BshURS . ELR
Janssens KM T 24040 13 B AR AR , SR $i
T BRI R TP, KK T A
J¥ o A £ ARUR FSHFHE TR 14 De Klerk D il Rixen DM
e T — R BB AT T, BT R
GBI R T BB RGN, SR B 5 MR R
SRR TANAS, ARSI & BT TRESAE . AR
bR E 7k LR BEZAR B A% 18 E A S FR I AR
TRON, Atd sk i 380 A 3R B4 326 B8 A2 2R G B AT L) 92 537
PR vk T AT E RSN E R R G T iR
e T BEARAR B B RS, MR T B IS N AR B S
Mg P 4 380 R A A S MR 56 1 P B e RS, ke, A
B RBIZ W HAREA b, sk — i 77
LRVl S A B A S HOR RS M NI FE (R AR AL 9
B AREN A S U, BURAL IR, BERH
K 2£(F) Zhang Tianxiao il Zhang Nong #2571 % 5 22 P
H IR, 53] 7R ERB ARSI,
M 3 BB AU B FR i sh s R

ARSI A AR FE IR G SRR O B AR, SRR )
fRIEER AR TTIE, BT RGO KBNS P = 1)
BUMRIRSN, WA A ) G e kAR s i R 3%
PR, 2y A PR G o At S SEEG 7 VAR E S
REAY, SRIGRA MATLAB ZFEsKARIZIETY, 47

HEWE  EXR AR SEELM EHE (505751960 , EXRBRRMEREET FIE (4020445) , EZKE MU BRI (973

R: 2014CB046405) .



S EBEREB AN TR, PHR RS, R
JE A FHEAT SR IOAIE o BIF T AR s ol e A R R AR
S AR Bt —NBTE, BETC R Jy i A 2R
PRBh P 55 e BB S .

1 S Ul A A R AR 30 3) 7175
2

L 1 AR R R UIR 30 1% 18 B A Y AR

Rl ) AR FE I DL — AR AL, AR LL
PCY-25 Utk sl 1ol i 2 R A S0 5, R B
T RGO 5 AP Bt 51 2 R H LR 3 7% 326 7]
B HTZEADI SR Mo B RS, HAEgE
TE A T AR IOAE FE I N, DR, K shfl. T
PRFIAEZETT SR — IR AR AR, R R R %
T 2. B 1R NZENINRSEHE, HIRsh =4
WL S AR I B BT R LA A

1. %7 RGRNMIR = F IR WE 17T
LB, RGN, Lol GLARAH 28
H A 2= BRSNS AR A A = AR A B
FHE T8RSN, USRS =4 1 AR

2. AN R ER KB B R, TR SRR SN
AR, FEAREIERTTER. ARG Tk, %R
K H g A T e AR SR B R R, Rk, W
TN 225 PR [ 5, FE 5 M — IR B 2 R

3. JEFeIRIRBN R N i BRI Z o i 2% Ty =0T
LB H, BEIRSEWAEERER, HERMNE
H TR p BN EGAES thsh, =AM GRS
romisae K E ER, Bk, =ASSERIRS S EAE
&,

4, FEHIN IR 302 1 BTl ) B P ) AME R 1
TAERF, RN EEAFE S R eiEs), sk
EWRAUWEH T, RSEATE BT EAE 3050 75 7
W ] A% 3

5. PRBN %A TR B R T i
IFi) &5 4 41 FEE A BELJE

A2 E A2

T
[EfaRE S

L T LR 85 £
Fig.1 Axial piston pump mechanical vibration transfer path
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Fig.2 Physical model of the axial piston pump mechanical
vibration transfer path
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Fig.7 Curve of the back shell vibration
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Mechanical vibration transfer path analysis of swash-plate axial piston pump back shell

QUAN Ling-xiao"®®, LIU Song', JIAO Zong-xid’, LIU Jian-wei, ZHANG Qi-wei"
(1. School of Mechanical Engineering, Yanshan University, Qinhuangdao, Hebei 066004)
2. Hebei Provincial Key Laboratory of Heavy Machinery Fluid Power Transmission and Control, Yanshan University,
Qinhuangdao, Hebei 066004;
3.School of Automated, Beihang University, Beijing, China 10019)

Abstract: Vibrations of axial piston pump pass out along a certain path, which is regular. Based on the mechanical
vibration transfer path of swash-plate axial piston pump, Firstly, the vibration generation mechanism and transmission
law were analyzed, and the vibration transmission path model was obtained. Then, the back shell of axial-piston pump
was seen as a final acceptor of vibration, the transfer path modeling of mechanical vibration of the pump back shell
caused by rotor imbalance was established. The finite element analysis and experimental research were employed to
determine the values of stiffness and damping in the model. Based on the concept of transfer rate, the path contribution
analysis of vibration transfer paths was performed, the main transfer path is identified; A MATLAB programming
solution was used to obtain the vibration of the pump back shell. A vibration test experiment was performed on the back
shell of a PCY axial piston pump, it is shown that the results calculated by the mathematical model agree well with the
experiment results, and the analytical error can be controlled within 5%. This research is innovative, which provides a
theory basis for the vibration transfer path analysis, the research of law of vibration energy dissipation and sensitivity of
axial-piston pump parameters.

Key words: swash-plate axial piston pump; mechanical vibration; transfer path; back shell; transfer rate
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