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Electromagnetic Property of Axial Piston Pump/Motor Magnetic Slipper Pair

Abstract

Abstract: In order to control the oil film for the slipper pair more conveniently and flexibly, the magnetic
slipper pair is proposed which maintains balance by hydraulic pressure and electromagnetic force, and its
mathematical model and finite element model are built. The impact of voltage, electric field strength etc.
on magnetic slipper pair's working performance and service life is analyzed. The results show that: the
position of the swash plate in contact with the core of magnetic slipper pair has maximum electric field
strength and prone to discharging electric which affect the service life. The main magnetic path forms a
closed loop and has less leakage flux, there are no superposition and interference in each magnetic field
distribution; The more ampere-turns, the larger electromagnetic force generates, when different currents
are switched on, the magnetic strength’s peak appears in the place near the top of the pole coil. When the
magnetic strength gets to its peak and decay rapidly, it then tends to be smooth. When it gets to the
bottom of the excitation winging pole coil, the magnetic strength gets to its minimum.
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Abstract: In order to control the oil film for the slipper pair more conveniently and flexibly, the magnetic
slipper pair is proposed which maintains balance by hydraulic pressure and electromagnetic force, and its
mathematical model and finite element model are built. The impact of voltage, electric field strength etc.
on magnetic slipper pair’s working performance and service life is analyzed. The results show that: the
position of the swash plate in contact with the core of magnetic slipper pair has maximum electric field
strength and prone to discharging electric which affect the service life. The main magnetic path forms a
closed loop and has less leakage flux, there are no superposition and interference in each magnetic field
distribution; The more ampere-turns, the larger electromagnetic force generates, when different currents
are switched on, the magnetic strength’s peak appears in the place near the top of the pole coil. When the
magnetic strength gets to its peak and decay rapidly, it then tends to be smooth. When it gets to the bottom
of the excitation winging pole coil, the magnetic strength gets to its minimum.

Keywords: magnetic slipper pair; electric field; electromagnetic force; ampere-turns; magnetic strength

B i Bl 2 B AR B BT, AR K
FE 2 s vy P H R T il 0 VR FH 5 SORSZ 0 B 1) is
By 5 L [ B850 R DA R B ST A T 8 T 7 2 11 JRE 4%
N Jyt A S S G A, A S
Wk H: 2016-09-22 e H: 2017-03-06; - e N ‘ k .
AT 5 RFIE4(51575002), 2B R 335 77« W 77 5 2k BELJE 98 I U
SRFF A4 (1508085 MES0, gxyqZD2016084); A S E s o DI e
WA 9T, T R, 1L TE R s S8, AT R IR T o385 7, i fRAT %€

s, WO S s TRBSTERMRRIIT B — O R i 5 K
.

T 0 A 1) A ZE AR ) R — KR

http: // www.china-simulation.com

* 3875 .

Published by Journal of System Simulation, 2018



Journal of System Simulation, Vol. 30 [2018], Iss. 10, Art. 34

#3055 10 #1
2018 4F 10

T < ] A ] o T R =y S vt A 5
JR PR R A, A R AR A A A 2 i S
TR Sy T S, KA R R
TRV BRRRCR AR, TR T B 170 A 2E 5 DT it 1)
O AT L, VR S AN T
P2 3 EOAT I MR SRR A 2R A

R S it ) o AR 0 AN LR T A i
g A R, LT A SR AR T v
B e ) R P F R BRI 1
[ FEAL S, WG T R A BRI
HLRE D IR S P, 3 o S DD e o J 5 R ) 42
il ATCA AR T R i P R A 54 R A S
B, TR R 1 B AR AR RO . 5y
T T FL S PRI | 3% R SV o e TR 25kt
R T i ) A P S A A A (K2, D FLAE A
i) A 2 25/ Ly K U A PR 2 -1 o 1 A 2
EL R BN VAR EE S o8 S IS % NS S

1 b e TERE

Sl ey A FE A S IS TR T MR S A T 1(a) B
71y AEARHETE T YR 5 17 A DUAS R E RS, B
AR A A [ [0 5P Dl s e 20 2 P o il 1) A 28
ELYRE RPN (B P E vt ST R R RN E RV TR P
FERE B S 2 el H, SR AL L AR 1
Yy, BRASHHEA » BEAL 5 IOBR SRR R, T — N AR,
PN BES) TLAT B N ARG S 4L R 08 i 0E oK
WRBRY 35 AT SR IR AR R T L B o
HOR . WK 1), (e, AEZEE HIE AR
e S YHVBCAE AT 2 P A ) s B ) v s i 48t
FEE PHLJE U5 BE R AR ] B St ) 5 £
JIREGEZE = A (R WG s = AR ELAE FH P A i R S
FRHCR . W 1o, R, FEFERENHED
VBN, YRR s 77 BRA, B s i b AT 282
NG I 7 AR 0 I, I ] LA A8 1oL 2k
P 7 72 P RS R T BB B AR (R AR T L [ I
AL s YR e A ZE ELJE FLIRU A R 1, A 15
IR AL T MRS o OB LU L RARL R KD

RGN AR

Journal of System Simulation

Vol. 30 No. 10
Oct, 2018

VAT ESAE FL B T PR 3 81 T e 5
HK,  CRUETE BRI IR 2 A TR AT IR AS -

@

/

ST iNE
(b)

— EEN

//

‘\ \" @@j ————————— A

‘/<// \'

FESERLBTL
()
(IR A UL ]
Fig. 1 Magnetic slipper pair
2 HEVER B
2.1 AR

Vel 2 kg P e S R i 1 5 A 7 o T e v
Fll BB B — b e A 2 B 58 it e 2H 2 e |
G B el R DU Rl e A 2 Pl | Bk
SR SRR IR AR A A, e
FHEI RS R 0140 mmx5 mm, PUANERSHI RSN
920 mmx120 mm, PUANEHHEGEZH 11 2k Bl [T 508 o
100 [, Affaiy s, R G0N HA R
FRAHOR S 2 I A AR L, b e A 2 Pl by 3
FRE IR R L (R A A o

http: // www.china-simulation.com
*3876 ¢

https://dc-china-simulation.researchcommons.org/journal/vol30/iss10/34
DOI: 10.16182/j.issn1004731x.joss.201810034



Deng et al.: Electromagnetic Property of Axial Piston Pump/Motor Magnetic Slip

30 255 10
2018 4F 10 H

R -

ol 1
peiEaH ]

Bt

55—
S

.1.

2 VRS R SR

Fig. 2 Magnetic slipper pair’s magnetic structure

TP T A ) 2 DA P S Jigt BE Dy B R R 4T T

{0, AR WA ST T R, HAek o e
VxH:J+@
ot

oB
VXE=—— 1
P (M

VeD=p
VeB=0
L, VBRI 55 ¢ ZRE, ss H A2
Wishs%, A/m; B ZHEENSRE, T: E &M
BRJY, N/C; D JEHMIBRE, Cm’; J o
B, A’ p G, C/m’.

B T VA PSRN ) R AR S R AR
EEY, H:

OB

E{ZO
oD
= =0
A1), T15:

{V-B:O

@)

VeH =J ®)

T K I 5 P R i 2 ) PR 5 R A B,

B=u,H 4)
F, wp REEW S, BUEN 4nx107 H/m.

Ha@)s: VeB =0, fFAE—ANEEIE A THAL :

B=V.A 5
VeA=0 ©)

EUSUITIFES

SN, 25 b i A 2/ TR P e ) PR 1k 20 W

Vol. 30 No. 10
Oct, 2018
VxB=-V’A (6)
R il 58 21 2 Pl i I VR A B TG 7 R A =
VEA=—uyJ (7)
2.2 W4

G55 Tl o) K 28 ) TS T MR 37 00 A B R
NG OLRT AN, BRELR S A LI 5 ERIEY 0, W2

W — R FEAT IR e %), J:
A=0 (8)

FRARESS A 15 Z 77 LI EON 0, WL
SRR AL, 1.

=- ©)
il z SRS LA
3 REMEEHEITIES T

HL s A (R AN B 50 A HL 37 508 58 (R 4R Hh 2 SR i
JBCHL S LI E RO, TE S GRS, e 5
SUEM B AT A At Rk, A
KPR I S 3 A R L S B S THEAT 23 AT, Ay il
PERS R B AUt SRR S

3.1 HE

AR TG HRAERAE BT, 7E Ansoft
Maxwell ZA QR R, JfAERHR K 0
253 S 21 & S Ol Y 1 R R e R
oA TR AR (ORI 2 [ AR A ML ¢ P P A )
HOLAR L A, Bl R AT 2.
TREMENG RE G A, BCE B =il
DR LRI AN LR 424 V, S DU SR
YLLR BBl FL R 24V, FTACRI R ) i R A2
0V, Wk 2Prn. W IEGE LR S 5 om o &
Ko

WEFTA T BRI 1 A A ATt DL, RO 3
SRV B AR o LS B 5 4 2 Pl 8
AL B R, B8 xy P NS %5
17, AR E L BOE Y, b T oe 4l 4l
FERRS R Hh s T O A, AR 3
PR

http: // www.china-simulation.com

* 3877 »

Published by Journal of System Simulation, 2018



Journal of System Simulation, Vol. 30 [2018], Iss. 10, Art. 34

330 %55 10 1 ARG H 2R Vol. 30 No. 10
208 JournalofSystem Simulation ______________________ Oct 2018
Vol v St e St Y D N
s FER T S DURRGZEAL LI L Ab-24 V
2.1000e+001 = AL
l 2.1000c+001 S A ARG 0
}gggg:gg} 3 R4 AN A il G e 2 A0 AN TR ' 1) He 3
g-gggg:ggg 4 AN, AR N R R B E . T
S.gggg:ggg BE— DR P R RN, g e A B
I —gﬁggggm—ggg SR AR I H s, P A 0 0 H S 4 A 1
=0. e+ — = Wit} N
~9.0000e+000 BT 4 P, F6 4R 1) Hs N B i o 21 5 R4
~1.2000e+001 . . . N
~1.5000e+001 LS IIATE, HERANKTIEG R, R 35 E 5 I
~1.8000e+001 o . .
~2.1000e+001 IR D o T WLIE L 4 3BT I 45 S RE S
~2.4000e+001 _ .
s S ST T S X LA L ) A
Voltage [V] (@ Fe TR0 B 4 B0E ] 3 g F 1 A [R] ik B b g 8
g.z};gggwgg: 5 BRI A7 B AT R L T, SR
. g+ - JEVIN o
I 1.8000e+001 & : SERIH OV AR R 15V Zifis
1.5000e-+001
1.2000e+001
9.0000¢+000 Voltage [V]
6.0000e+000 1.5725e+001
3.0000e+000 1.4692¢+001
0.0000e+000 1.3659¢+001
~3.0000e+000 1.2626e+001
~6.0000e+000 1.1593¢+001
- =9.0000e+000 1.0560e+000
| —1.2000e+001 9.5267¢+000
~1.5000e+001
I 3t o0
~2.1000e+001 '
5 40004001 6.4278e+000
‘ 5.3948¢+000
(b) ik  4.3619¢+000
Voltage [V] | 3.3289¢+001
2.4000e+001 2.2959¢+001
2.1000e+001 1.2629¢+001
1.8000e+001 2.2997¢-001
1.5000e+001 —8.0301e=001
1.2000e+001
9.0000e+000 B4 R DRI S
ggggggggg Fig.4 Voltage distribution of swash plate’s centre
0.0000e+000
~3.0000e+000
~6.0000e+000 3.2 HIpmE N
~9.0000e+000 N
—}-ggggeigg} I RGP R I, AR R T i Y e 1 0 A
=1. ¢
I —é-?gggﬁgg} _ AR 7Y 43 S T, 4 Ry HEL 3 o o e AE AR
i (53
~2.4000e+001 R MU IS, KA S 1 s Ak O AR A
(c) It T, S BN IR SIS e e 2 5 M g P 3 A 0 ) Ao FH 7
B3y P HL ) A fire B, WHE—DHERUmE E Mo, &
Fig. 3 Voltage distribution of xy plane . .
B xy PIAE IS, g SaniEl 5 s
&) 3 AT 401 : RG22 Ak 5 rh oAb 1 B TR A 2% ] 5wl RS RS A B U R

RFFIOR, B O B 0 RS R B R KM 1.6970x10° Vim HAMTE SRR, R840
Wi, B T H 6T x e R AT, FLk SERIIREE /NN 0 Vim. i Tl A I 5

http: // www.china-simulation.com
*3878 ¢

https://dc-china-simulation.researchcommons.org/journal/vol30/iss10/34
DOI: 10.16182/j.issn1004731x.joss.201810034



Deng et al.: Electromagnetic Property of Axial Piston Pump/Motor Magnetic Slip

30 &5 10 4
2018 4F 10 H

SN, 25 b i A 2/ TR P e ) PR 1k 20 W

Vol. 30 No. 10
Oct, 2018

JEELYF TRl (R 37 98 K, By e 4 ) AR e BT
PG 5% 0 A iy DAL 0 g R i Ak Ak 17
YELEARL, AE IR A B R 7 5 A S 1

E [V_per_meter]

2.0886e+003
1.9581e+003
1.8276e+003

1.6790e+003
1.5665¢+003 /
1.4359¢+003 [
1.3054e+003
1.1749¢+003
. 1.0443¢+003
9.1378¢+002
_L[7.8324c+002 \
6.5270e+002
5.2216¢+002
3.9162¢+002
2.6108e+002
1.3054¢+002
0.0000e+000

5 xy VI HLZ R O AT
Fig. 5 Flied strength of xy plane

3.3 HEES

T WS R D) 5 K /S 2 T AE A TR G
%, {E Ansoft Maxwell HvZ: ik H il i) =4k
PisRRnE 2 pros, JFRE RS, Hh%
I 40 A2 15 Jih i 258 41 22 1 11 I3 400 3Fe DUy N\ il i e 4
LEPBI R, JEEUEN 0 1 3] 300 22 35545
12 %5473, LRI AN 100 B, 6 B
HOAFI3A, AT s SR 2 bl i 5 Ha i
HNZ IR AW 6 s

1000
—— e £
800 b o el Q/:
—a— e
Y
z 600} FLe
=
=
£ 400 +
200 +

1 i 1 i 1 " 1 i J

L
0 0.5 1.0 1.5 2.0 2.5 3.0
AL/ A

6 sl L R R
Fig. 6 Relation of exciting winding current and magnetic
force

& 6 A% GRSl — e, F )b
H R, Bt s R Mt
JERE R A AR I, 38 I Y R R R/ N R S SR
Hg )y, DA SO FL R g e B B s AEARTR] 22
MR, 4 ADNhhESe L e = L e L
ARG, HABAE AR B AN sz )1
&,
3.4

Sy T A e e O R e R A
XT3 5 A 5 W AR R R /N S st i A 100 55
AT (EREMETS MR A rh DLz [ % 200 4
BT xy “PIIAL yz V-1 0 % 3 2R oy A 2
K, i 7~8 s

B [tesla]
1.2841e+000
s ]l R E LA TR bl B s e Tt
4.4433¢-001 st s NNNS 02202 ) ;
2.618Te—001 Taaty adi R o

1.5409¢-001 flrdd it et B os s
9.0691e-002 11/ : y
5.3377¢-002  :if ..
314166002  :3iiiii,
1.8490¢-002 11 .1i%

3
- 1.0882e-002 i; e
' 6.4050e-003 &%l
3.7697¢-003 ¢ <\

22187e-003  +:: N

1.3058¢-003 ¢l
7.6856e-004
4.5235¢-004
2.6623¢-004

Bl 7 ey VAT 0 225 R o s PR e A
Fig. 7 Field density’s vectogram of xy plane

B [tesla]

1.5485¢+001
4.9410e+000  eaegrry or
1.5766+000 = e o

5.0305¢-001
1.6051¢-001
5.1217¢-002
163426002
5.2145¢-003
1.6639¢—003
5.3091¢-004
169406004
5.4053¢-005
172476005
5.5033¢-006
175606006 Hj
5.60300-007 |\t
1.7878¢-007 :

8 yz “VIHITIE % B % et 2 [ 4y AT
Fig. 8 Field density’s vectogram of yz plane

i

8

e i

Ty

13 if
r T
2r

http: // www.china-simulation.com

* 3879 »

Published by Journal of System Simulation, 2018



Journal of System Simulation, Vol. 30 [2018], Iss. 10, Art. 34

RGN AR

Journal of System Simulation

Vol. 30 No. 10
Oct, 2018

#3055 10 #1
2018 4F 10

I 7 AT B0 LGS A 2 e by AR A
Aab 1 I 5 2 o DR LR A o R K 5 G A S
XIRRRFR o il G 20 2 Pl T 4 v A7 B (i ¢
2 S sl T iy o7 FE0 ) 1R R e 2 i vy 1 L e A7 B RO
SRV R E o 3K ST R TR N 2 2 Dl 1 8 2 T i
E, WEIRNEED, R, BREEATRL T R
B KT AR R B T R 8 PN A G
PR 33 248 R 53 T FB AT 5 il e A 45 v IS — Bl
B b, A4l 0 4 T s () R S I i B2 L 1 B e
7B KRS i B K

HRAE P MAN [R] LA 2 T R 7 SR, K
H— R HEN T — M A el R b 2 R AR A S IR
S, 10 B S BN P WA S R AT B 8w
1 ) 2 A RLE N B3 T i, A2 S Bk
AT AR AR BAT KA S . R
R ) 2 ) LT ST, LR b Se 20 S i )
KA M BT K0 Ao AR B B e ik
Az, WV BAR G ) e A P o AT A B A, L
ESRAPAT o R T A ) S ) [

S 7 RN 8 TN I B 5S40
AR ROE T, AR BIRENE I MR s Rk e i
REASE 1 I Ae) S P 5 [ S8, T WO PR R 5 0 e e el o
Yoy A RARAE DL, AT RIS A, 1 W
T R U B R b R S Y. i R AR Sy
A b PE A B R RSN i B 3 AT K, AR
PR I LS R T A B R g ) .

H 3k WS HEA il B 20 e P b S N i
FER oA, AR Tl 22— 2 B H RN
Ji s (4 GG Ze Pl 5 2l L 2k) . Al 0
P, B W Ry RN R . WE 4
ATk Se 2 25 Pl 22 W50 200 B, T4 4 ANhiESEd
L Pl AN AR N iR B2 1K) oA, WL 9

FHPE 9 WI 5. 4 ANl S8 20 2k Pl P g I v o Ji
75 5 mm IS PT3535 SR, %(E 0 0.37tesla, 1E
5 mm FI| 30 mm 2 [A] A5 P PR 3G 0 SR i B 5
PR AR, 30 mm 2 J5 AR I it B S I T
T, B 120 mm I, BN SR LT 0. Gl

oL N A AE M L BT 05, I 4
A HESE 2L FF) L SR I 5 J3E 3 AT 11 » A SR 5 J8E 3 A
JLF— 80 BRI ) B AT BLR A HZ 454 3
WRL/AN, WP R AR R S L AT AR

0.40 -
W —n—5 5t
0.35 _ o3 iR
4 030 —a— =
% ool o S PR
é?{ k
= 0.20
% 0.15
&
0.10 :
0.05% \_u
| -n—c—n—n—c-a—::—“,—a—c;—r.-.:-.j,_a%

0 10 20 30 40 50 60 70 80 90 100110120
H—h‘i‘ia’mm

KO i AR I 55 2 1R G 2R

Fig. 9 Relation of distance and magnetic strength

A T IR Dl 56 4 B 1) 2 T K 5 e I, i
J&E 2 TR 1 D% 2% R 22 il i e 4 4 Bl PR3 -5 R Y.
SREEMIOCHR, M 9 I, 4 ANl oed £ el (1)
JEON 5 S U AH [7) Ll b e 41 2% Bl 70 LB L X RR
O3, SRPAT R SR R P TN 5, A B
[ E£E 100, 150, 200, 250 300 R JihfiiaeZH £k 1E]
(VRGN R B A AT, B N300 R 1.0 A
1.5A. 20A. 2.5A. 3.0A, Z5FRWE 10 fin.

0.60
0.55F — 1.0A
0‘50‘|'\ o 1.5A

o 045FF | — 2.0A

3 0.40¢, ¥ o 2.5A

= 0351\ i) —— 3.0A

= 0.30 [, 3

20250 %\

B o200\

e ]

0.15
0.10%
UOSF ... 0 Y. T - e
0 10 20 30 40 50 60 70 80 90 100110120

#7124 /mm

10 HLI S5 TG IRV 5 JE R o 2R

Fig. 10 Relation of current and magnetic strength

http: // www.china-simulation.com
+ 3880«

https://dc-china-simulation.researchcommons.org/journal/vol30/iss10/34
DOI: 10.16182/j.issn1004731x.joss.201810034



Deng et al.: Electromagnetic Property of Axial Piston Pump/Motor Magnetic Slip

30 &5 10 3
2018 4F 10 H

FHE 10 AT%: G0N PR FEL 2 I 00 AR i Je
I JEE K, B LA PR 9 DK R e A A N 5
Ko B U AE AL A1 Jh i e 4 2 Pl 1V A [ 47
TN Jily i 258 20 22 el 1R L AN R I, 7 i ot
LR AT PIAEL,  HHINAE S mm SRR i 5 1 U
i, 5 mm 2 30 mm IREENY R L RARE, 30
mm i 5 58 S E IR TP, 183 120 mm
JUFR 05 JBN ) LA [RGB N 9 AN [R], 7
AR L D) AN TR, AT D I R Y R R R /N R] BLIA
B AR FLRE I H R o

4 ZEig

ASCEEM T — R B e MR S5, AE
WA b, N e ) B AR TR RN AT R o AR
B 0T THEVER MR . FRIATRIE . #EY)
FEIER N R o3 A, A AN R 4518

1) GeEEk 0 L 1 i 2 21 2% P8 P D JES ity 21
T sy AN T 3 O, 0 v il A 258 4 e Pl 1) T o 5
TRk A A7 A P R (A

2) RHE BN S Rl AL 7 TR d K
LR A R 2y BRI SR, 5 o 1 e
Rl RIS FH 2 i, B i Ak I A Y 4 S 6 ) ) A7 20
P H Az s

3) LS LR Bl T g I, 3N HL I B
KPR IO, H 4 ANihiGae 216 7=
() FE Bk ) AH A5, Re AR B AN T 2 D A
Sy NS B HLGE I, B R 5 ) U HE B
TEELS 5 mm A g g 20l 1, - H 5 mm F|
30 mm RGN IR E ZERAR P, 30 mm J5 LAY
SR TP, A E] 120 mm B LR 0;

4) I R O i s B A g RN, vk
T Y ) 4 R AN 1 3 () R P TR i L Y
MBI, 4 Al S8 2 P 37 53 A Z R ASAT
TEA BN T8, W I e 45 0 vt &
B, ATEE,

RSHEMR, 25l o) S/ TR 1 S ) AL RS PR B

Vol. 30 No. 10
Oct, 2018

SRR :

(1]

(8]

T, TEREOR, 2. A ZE 400 R 1A BRI
R PEBE AR PE (7], AR B LR E R HARRLE
Jii, 2014, 42(7): 74-79.

Tang Hesheng, Yin Yaobao, Li Jing. Characteristics of
clearance leakage and friction torque of slipper pair in
axial piston pump [J]. Journal of South China University
of Technology (Natural Science Edition), 2014, 42(7):
74-79.

Pelosi M, Ivantysynova M. Heat transfer and thermal
elastic deformation analysis on the piston/cylinder
interface of axial piston machines [J]. Journal of
tribology (S0742-4787), 2012, 134(4): 101-115.

BT, e, WK A 1) A 8 R L SR ] )
TR BT (0] WIVLOR % %4 T2, 2012,
45(11): 1889-1894.

Zhai Jiang, Zhou Hua. Fluid-solid coupling analysis for
hydrostatic supporting slipper pair of axial piston pump
for seawater desalination [J]. Journal of Zhejiang
University  (Engineering Science), 2012, 45(11):
1889-1894.

Roccatello A, Manco S, Nervegna N. Modelling a
variable displacement axial piston pump in a multibody
simulation environment [J]. Journal of Dynamic
Systems, Measurement, and Control (S0022-0434),
2007, 129(4): 456-468.

FE, CRF T, KRB Al ZE A R R
Wi e [J]. R H R, 2015, 27(3): 634-642.
Wang Hui, Song Yuning, Song Yejiao. Flow distribution
simulation about slipper pair of hydraulic axial ram
pump [J]. Journal of System Simulation (S1004-731X),
2015, 27(3): 634-642.

AP, BEAe, TS, AL BRI AR S LA TR
TR (7], BUBCCRE2A4R, 2013, 49(5):
75-82.

Liu Hong, Yuan Shihua, Jing Chongbo, et al. Effects of
wear profile and elastic deformation on the slipper’s
dynamic characteristics [J]. Journal of Mechanical
Engineering, 2013, 49(5): 75-82.

LR TR, — Tl ) R ZE A2 % B J L g TSR
(¥ Wl [Pl R B LR ZL 201510090272,
2015-02-28.

Anhui University of Science Technology. A kind of
slpper pair of the axial piston pump and motor
electromagnetic force preload [P]. Chinese Patent:
71.201510090272, 2015-02-28.

BT, GKIESE. Ansoftl2 fE TREHIRLZ H I AT [M].

http: // www.china-simulation.com

* 3881 »

Published by Journal of System Simulation, 2018



Journal of System Simulation, Vol. 30 [2018], Iss. 10, Art. 34

%30 %510 ARG EAAAR Vol. 30 No. 10

2018 4 10 A Journal of System Simulation Oct, 2018
bt KR L H AR AL, 2010. AR E [J]. B, 2010, 31(2): 111-113.

Zhao Bo, Zhang Hongliang. Ansoft12 application in the Yao Gang, Wen Xishan, Lan Lei. Discharge
engineering electromagnetic field [M]. Beijing, China: characteristics of polluted water droplets on insulating
China Water Conservancy and Hydropower Press, 2010. medium surface [J]. Electric Power Construction, 2010,

[9] mifiE, SUEA, KA. 81724 RTV IR T 31(2): 111-113.

RMFRZADHHITT (0], E P TR R, [13] HRASHH, 5, R, 5.0 B KRN AT 4k T
2005, 25(9): 158-163. Hig o [J]. & EE R, 2010, 3609):
Gao Haifeng, Jia Zhidong, Guan Zhicheng. Aging study 2278-2284. (Xu Zhiniu, Lv Fangcheng, Li Heming, et al.
on rtv coating covered on insulators and energized for Influence of separated globules on post insulator electric
many years [J]. Proceedings of the CSEE, 2005, 25(9): field distribution [J]. High Voltage Engineering, 2010,
158-163. 36(9): 2278-2284.

[10] #oe, T arg, ZEpoks, 5. BT AR b g [14] BRFFUH, WRYEIL, ViR, 55 a8 a5 M

Wty s G 2B W T ik (0], h B AL TR Loy A vk G 76 [ b E R AL TR A 4R, 2010,
4R, 2007, 27(21): 7-12. 30(25): 130-134.
Liang Ying, Ding Lijian, Li Chengrong, et al. Primary Chen Xiujuan, Chen Weijiang, Shen Haibin, et al.
research on the diagnosis of aging silicone rubber Calculation method for voltage distribution of controlled
insulators using thermally stimulation current [J]. metal oxide arresters [J]. Proceedings of the CSEE,
Proceedings of the CSEE, 2007, 27(21): 7-12. 2010, 30(25): 130-134.

(1] JamFl, k3, L6, 5. FHAR M PR AR [15] ¥R, Homig, W55, & Sy g&aEdd

R 2 AR PR 2 (0], R DL TR A 4R, oy Ak PERG e (7], TP EHL TR SRR, 2010,
2008, 28(34): 27-32. 30(16): 118-124.
Zhou Yuanxiang, Nie Qiong, Jiang Lvxian, et al. Jiang Xingliang, Xia Qiangfeng, Hu Qin, et al. Influence
Influence of curvature radius of needle tip on of deteriorated insulator on the electric field distribution
characteristics of electrical treeing in silicone rubber [J]. of overhang string [J]. Proceedings of the CSEE, 2010,
Proceedings of the CSEE, 2008, 28(34): 27-32. 30(16): 118-124.

[12] kM, Scdih, W SO A eEAg AR s # 7K 2k

————— e —— e — — e — — e —— e —— e — — e — — e — — - — — i — —

CAGAF AFRY FK 2017 ¥ BB RYAAREFRKBHFES

F R R 22 AT GBI HL7 Al kb T K 27 PR TR B A B 1 v 6] 27 AR Sk e
PRI, RAT T 2017 B KR E 2RI BR S EERD), CREDTEZR) %3k2017
o ] [ s 5 ) ) A5 2 AR

CHFEARY (2017 J5O KA MZETHIRITI A 20192 Fh, 55 WoS Wk 1) SCI 3T 8874 Fli.
SSCI 1 A&HCT 1] 4645 Fft, ESCI HAT] 5578 Fit; HG*MHTI 1762 Fle SR AR SC2EAIATI
EEE I SR 7 2P S T B 5 LR A ST 2w S Fe S (), 4 6210
P RIS, ik T NSCHRE, ARERA S TREERPIANZE K TOP10% 2k [ B 5401 )
i AE ARSI o TOPS5 Y% LA P9 RISy <o R B 52000 3 27 AT . TOPS-10%:2 8] 1) 4“1 s
S JJT5 AT

http: // www.china-simulation.com
* 3882

https://dc-china-simulation.researchcommons.org/journal/vol30/iss10/34
DOI: 10.16182/j.issn1004731x.joss.201810034



	Electromagnetic Property of Axial Piston Pump/Motor Magnetic Slipper Pair
	Electromagnetic Property of Axial Piston Pump/Motor Magnetic Slipper Pair
	Abstract
	Keywords
	Authors
	Recommended Citation

	/var/tmp/StampPDF/qDnZ5vTLxX/tmp.1688106604.pdf.aL2vp

