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Real-time Measurement on Lubrication Characteristic Parameters
of Plane Port Pair in Axial Piston Pumps
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Abstract

To study the tribological properties of port pairs in axial piston pump, the model test system was
built to measure the lubrication characteristic parameters. And the operation condition was regulated
and controlled to find port pairs in good condition. Advantages of model tests for lubrication properties
of port pairs were presented, and according to the theoretical lubricating model, the main tested items
such as supply pressure and film height were listed. In addition, the structure and key technological
problems for the dynamic test device, with the film height feedback by electrohydraulic control, were
introduced. Test results of film height at several points on sealing area of plane pairs, leakage flow,
and frictional torque and so on, show that supply pressure greatly affects lubricating the height and its
figuration of film, and that the cylinder block surface wear mainly resulted from destruction of film.
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Fig.1 Schematic diagram of the test rig
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Fig.2 Hydrodynamic model of plane port pair
BB R B 1, B A  EEAEE 2 R
h MBI R, p AW TR T, p, RIS
I, 0 AEUARFE S AL, U, 1V, R EEEA: 2
DY RS . BT IS R AC B AR BR R YT
T R
ar ph’ Ap T ph? Ip 1
E{T dx } +7[7 dz }_

dz

d dJ
6 52 [oh (U, + UDT+6 5 [ph (W + W)=

dh dh
uduh£+Wﬂ£yu%m@fvo(n

Kb TS IR B
o—— IR E
UV W —FEE A 1 A0 e 6 3 B 1

) BB JEE T ) RN i)
Uy Vo, Wo——E4E A 2 vty 4850 3 B2 11
T 1] R 1) AT ] i
JEE B A 2w 4 XoF R
(A% 1] | JEEJRE 5 1) L D) o)
WA oy 2 TS

=

=EN
PR B 2 0L R AR, A I BT A Lo i
e Mz U, 5 U, F@, XEHRER U, =
Uy, Vo, = Vo, (D) ATRR N

UZ.I N VZ_\/ N WZZ



FoM

M Ao Tl - T TR VAL R 9 RO S RS e 211

n =

3, 5 3,
R R

d
P ) =605 L(U + Uph] -

o7 Ih
12U, P 120(V,= V) =6p(U, + Ul)g +

(U, + U
hM*lZpUz%JrlZp(Vz*Vl)

o dx
)
Kift B EhRE
o e RMAET

7 L8 S oAt ZE SN U R R A B AT R G
PR B A A — R N iFsl . AR BE
BEREE 2 ik S PR, EERE AR 1 O I E R, X
a( UZ + Ul)

dx

:0,3:7% U, = Vﬁ&ﬁ%?ﬂ

i( ph3 ap>+i<p/13 ap>:

dx\ g5 dx dz\ gp Jd=z

doh h
6U, 5.~ 120U, 5 + 120V (3)

2(3) B K i 75 75 (Reynolds) 7 FE4fE 5 (1938 A F L
TREIEH R RO 7 R . AR, O AUk T4
B N FE R

TE B AN TR OB, BT T R ) 3l 5
JEANIA] e (g e m] LAAS BB 25 W]
ML SR BE ST, o T % B (8] B 24 T — R s BE
Je s, PRI T A Jor e e I 5 | i A i S0
REEERIAEAL o RN, ey 45 s g e B 22 4L, i
Z 250l oy J7 R 1 g AT DR, o7 AT
ST TR R PR AR TR JE R W AR R 2l AR
R S5 et R P T2 e A B R A

3 RIEHAR

P A A TR A T T i v R S RO
KA, BT AR T ARG A R . T HER RS
TSR TR AR S B ) 43 A AR, X LR R LR
LI R 1 S 847 S, R A CY160 7Y
Be i MO IR o B T4 B B P TG I R 4544
ZEMAK AT RERE TR 257 B L% iy R/ NI
AR R R R S B P 3 TR o
3.1 EEHEEN

HRLT EC U A L S AL R 600,900 r/min,
P 7 15,20 MPa, Hofth T30 AAR I V8 1 i B2
e ST Ao i B R i o ] ) A Ak 6 2R 4R an 1] 4
FIim o

FEEPIRN LI ST, 15 MPa Bl AR 29 7E 3.5 s
Ja A TE BSEATALE 23 pm BT, 20 MPa BHiE 2y

1E 3.8 s JG AR B 37 B 23 pm BT, iR
KR &I, 20 MPa LA FWEI R ZE#Tn k.

RIS N

Fig.3 Model components and tested piece of the test rig
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Fig.5 Film height at two point on sealing area
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Fig.6 Curve of leakage vs time
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Fig.7 Curve of leakage vs film height
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Fig.9 Curve of torque wvs film height
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