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screw pump in Daqing Oilfield after shutdown, it provides a design direction. According to the screw pair model of the screw
motor, a metal-rubber flat plate reciprocating friction model was established, and rectangular micro grooves with different
texture angles and depths were machined on the surface of the metal specimen. Using the orthogonal test method, carry out the
research on the influence of different texture parameters on the friction performance of hydraulic motor spiral pair. Finally, the
surface morphology of the rubber specimen before and after the friction and wear test is compared and analyzed to grasp the
effect of texture on the service life of the rubber stator. When the texture angle is constant, the friction coefficient of each group
of specimens was increased with the increase of texture depth except for the 90-5 test piece; when the texture depth is constant,
the friction coefficient of each group of specimens was increased first and then decreased with the increase of texture angle;
texture angle is the main influencing factor of friction coefficient. Under the same test conditions, the friction coefficient of the 0—5
specimens was reduced by 20.2% compared with the untextured specimens. In the metal-rubber contact centering of the stator
and rotor of the hydraulic motor, the texture reduction mechanism is mainly to transport the lubricating medium through the
micro groove to improve the lubrication conditions. The sample with reasonable texture parameter design can effectively reduce
the friction coefficient of the friction pair without reducing the service life of the hydraulic motor, which is beneficial to the
smooth start of the hydraulic drive screw pump oil extraction system.

KEY WORDS: oil production hydraulic motor; surface texture; orthogonal test; texture parameters; tribological properties

PR RAE - SRAMI ) ik 1 A T S UM 2 JO0 LR R e VR R A R R <177 -

bifi 5 % R4 Zo 9 L A TTR G 11, Al 2 s
BT L 5 DA T A A BRI T B R TR, AR
TR ARG RN T MOz pas U, W Sk
VE R R B RS SR, AR ER ST,
TR S5 3K 132 S ) 4 T e e DL T SR R,
BRI E F KA BB, FRAL T R S s LR
SR A, R T 5 R AT IR SR R G TAERLR
)RR R B4 X YR kT A D
FHOCHEECADISY , ZETES B TRINRIZE . B
FE T Ak 2F T S5 i P

AU Ak A PR — Pl o HRS % n T, ZEM R R T
TR EIER . ROPREMROE S, DLIA 3] e
S T B ) B 4~ v RE ) R el MR £ R BT, AT
FEGE A AR IR L AR B YR, B
GESH, R TSR RS E A [] T 700 v ke 2] ek B8
BHAORCR, Tz po A i 2l byl g B0 v B
SR AL AR . S AR
2L R 3] ol B R BELAE FH A SR 2 9] . Ullrika Pettersson
PR AL T A AE 1 B R Dk 1% 2 TR e R 2
Bl E AT T AU AR I, R IR AU A R Y R
& LRI AT N R A Sl | A TR O
A B [ BEL S 1 5 e A, R 3T %85 8 R 10% 5] g
AT B B BE A A MR L it AU T IRIR S T Ik A 4
R P R AN 55 40 2% T A T T A% R R IR EE S 24 1
MR IAILEE, & ISR TR BE X EE 2 M B A o 3 %
W, GAFGTRIE R 10 wm B, e )5 i B8 D875 B 47 1Y
JEE P2 R B o AT A AR OMIR A T SR T G S o) T R R
AR RE RS I, R IAEAE I Z00™ S i 20 2 ) H:
JEERE AL, %] 2% TR ZURA A8 T BT i T A AR R AR
TR ek EE R BELME A . SRR SRR Y T 4 JE AR D
Rl A SUN BLAR X BE R AR BE I RE I, & B PR/
ISR B, W LARAS BAr ik B M e . [ N A

X SUR Ak Ak BRAE BE SR AT Ry v B EE R S MR B EAT TR
ST, I DA kg ek EE ATL PR W ¥ A T S R
s A i Bl R T R BB AR R 4R -
A5 T R 2 T KA b Ak B TR TRAIF 5T o ARG T 4 42 ik
XF, A AR B o) i EEEAE UE A AR, Hik=
BRASE, 5l ARMEH A RS E &R - B
Jic il e T R R MR B, ARSI TRERE X

AR SCHRE W T Sk 32 Br TS T 42CrtMo- T
G (NBR) “PARFEEAA, R IESCAE )ik,
I T AR 2R S 500 FLEE 2= e R i s i LA, 19
B T 45 S RO BEYEE DA 5 A EE, 4R 30 T D EE A R
RIS A G, AR ) Sk E=PUE B 8h
PRI () [l AR AL T 2 17 1l

1 X
1.1 REES

AT E GOE RIS B G KT, &)8-
BT R R 5 LA SR TR BE 75 M D ) B Ik 45 AL
JE A S RMER ), 18] 1a SR ) Eh Ik iR R 4540
AR B 1b SR Sk A . TR
5 BERE ) B i AR IR R ARG, — ok, TR H
A, 2 i TR AR SR, e L fk T BRI BE 8 T O S R
IR R 1 0 5 R AR — B2 L, AR BEST
A L8 A R e T 5 AR RE T 1] 2 1 BR R R 2K
Hefl DX SEPR T 00 RO kg | e T 2l
BB, TEABIETE A o 24 fih DX I 7 i b b A
S5, WA E TR B AL AR AR SE , 455 LA s 45T
K etie it XU TT R AL A 2N AL 1e Broas i pi-p-47
T o SEHROR ALK PERDRL RECAIE | T SRR
5P — B



- 178 - * wm #H R

2022 42 A

a lb

c
Rubber stator Bl Metal rotor

B R A i fl

Fig.1 Simplification of experimental model
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Tab.1 The sample code

Depth
Angle
5 pm 10 pm 15 pm 20 um
0° 0-5 0-10 0-15 0-20
30° 30-5 30-10 30-15 30-20
60° 60-5 60-10 60-15 60-20
90° 90-5 90-10 90-15 90-20
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Fig.2 Textured speciments from different angles
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Tab.2 Influence factor level of orthogonal test
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Fig.5 Influence of texture angle change on friction coefficient of each experimental group with the same
texture depth: (e)Average friction coefficient
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Fig.7 Influence of depth change on friction coefficient of each test group under the same
texture angle: (e) Average friction coefficient
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Tab.3 Friction coefficient orthogonal test results

Factors Friction Factors Friction
Mark - Mark .
Angle/(°) Depth/um coefficient Angle/(°) Depth/pm coefficient
Untextured 0 0 0.153 90-5 90 (4) 5(1) 0.27
0-5 0(1) 5(1) 0.122 90-10 90 (4) 10 (2) 0.208
0-10 0(1) 10 (2) 0.143 90-15 90 (4) 15 (3) 0.223
0-15 0(1) 15 (3) 0.144 90-20 90 (4) 20 (4) 0.253
0-20 0(1) 20 (4) 0.168 K, 0.577 0.666
30-5 30 (2) 5(1) 0.125 K, 0.829 0.768
30-10 30 (2) 10 (2) 0.208 Ks; 0.908 0.883
30-15 30 (2) 15(3) 0.241 K, 0.954 0.951
30-20 30 (2) 20 (4) 0.255 t 0.14425 0.1665
60-5 60 (3) 5(1) 0.149 t 0.20725 0.192
60-10 60 (3) 10 (2) 0.209 t3 0.227 0.22075
60-15 60 (3) 15 (3) 0.275 t 0.2385 0.23775
60-20 60 (3) 20 (4) 0.275 R 0.09425 0.07125
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