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A Study on the Characteristics of Behavior of Tripod Mechanism in
Swashplate Type Piston Motor
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Abstract @ A swashplate fype piston motor with a fripod joints is infroduced to improve
compactness and starting torque in conventional types of motor. If the driving torque of motor
shaft 18 transmitted by utilizing the mechanigm, ifs friction torgue logsg would be drastically
reduced and mechanical efficiency would be improved because the lateral force on the piston of the
rod type motor with tripod joints mechanigim ig relatively smaller than that of the conventional
plunger type motor. In particular, kinematics analysis for the mechanism are done as a preliminary
study to investigate the feasibility of the mechanism in the axial piston motor. General formulag
are derived from the displacement and velocity analysis of the mechanism, showing relationships
between output ghaft and ¢hoe holder motion. A geries of numerical calculations are carried out for
a medium size motor with 160ce/rev using the formulas and their graphical plots are shown as
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Table 1 Parameters and input value

Parameters Input value
N [rpm] 2000
d [mm] &
8 [deg.] 200
¥ op Lmm] 315
¥op Lmm] 255
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Fig. 4 Variation of the gap between Point B
and P

39

CEbA Y

1.

gl

A=

FH e Fig. 2 oMA7 ZEHE 120°
AR 34 4ASE AT Fig 4% 2
o] gapl, gap2st gap32 2+t 13 T o 2
cycled] 44 WE< B, A , &&=

2

=]

T ok 153 mm AEES Eevh
Fig. 5 © EHEFS 4 19 gl o4& 4,4 ¥
FAES Jep il sled, Z2EEFY 2 "o
180°A] 0 ellA S v|nHEHT g4 gE & R
gl o},
Fr tz.‘“ "
fmxim__,f; \\\\\\\\\ §

ik w PR o]

0, HEEES

Fig. 5 Variation of the sliding displacement of
gpherical  bearing with the angular

digplacement of motor shaft ( §=209

g 1} /\ /\

=

E;n_

! 0 T a deq.
o 1] 1 1] 360 s( g)

Fig. § Variation of the phase difference (4 — g,

with the angular displacement of motor
ghaft

Fig. 6 & ZHE Zt ¥l B& g5 4,9
stelg dehizm gles, T A dehts A
d E2HE9 FAATY 7 26y FHH FAHe
2= AL 5=30° A= e F$E 74

He og2 g8 A Acls & LT AR

o]

o, o e FNE AT Fom g5 2
Gn A3 S Qe



AR YAE BE9 EFEE 51T AF 54 4F

A Fig. 7 & 483 HFE 2000rpmo 2 She] 2
d B £E58 EZFH 75 59 3d D85yt ARG MR F9

dE 7 EuY 3Ad AHE 0 BALES
EMP Atk d7A, ZHEe 153 sk TS
7 6 HH 55w, © 2 we® HES
gt glew, Al ¥ESEst H4 MEEEE &
BE2 £EE Fg 3 2 OPHS 7]3ow se 2 9F 2122 rpm, 1879 rpm o9, I o HEHF

¢ EH9 AALTE AT A4 vugE o4 & T % A5dE ¢+ An

gt Zeh ¥, Fig. 8 & =7 %lﬂ# Azt 2 =714
HE F FHY 425y, o WSS YHERT

vB =(vOP +vPF/OP) +(vslip +vgap +wpxrB/F) w2 go] FHEFRE L8 WEe AFL ¢

9 2 gow, Felm 289 - 9 B4
=3

4714 (Y HADE i, 0, 10 gge A lwe—wsl FE 1B mm BRI & 7 5
= Zolo} 9t

¢

BHY £% vB = ws x rOB/0S + wP % rB/0OB
(12

i

},

Toa

EtA, 278 4EE GehgE ofajst 2ol u
B g gl =
500
5 /
. =, 400 /|
0 AE 0 vy, =w, g sind, sind (14) ;1 300 /
JO /%]_E_ : ?)gap:_(ws ?’OB COS 55 Sm&? § 200 /
: 100 e
— w, 7 op Sinfl, cosfp cosd) P
(15) o 5 10 15 20 25 30 35 40
3 A H - . . §(deq.)
k8 B ¢ wy s cos 800885+ sin 8,siné pcos &)
(16)
A1) (100 WA sH, Fig. 8 Effect of a tilting angle (§) of swashplate
on the variation of the ¢;
Wy _ cos ¢ (17)
Wp 1 —sin@p sin?é Fig. 3 = &HZ H9 g8 e met o
7t Washe E%% B ZEEY 4T
3 o] Ed & girk 1573 B¢k Fudoigs B39 B &2 i %
F HnY 2% ,, = AA%E olm o,
220 HAEE T +18 m/s A=A E € F itk
‘g 20450 - 2L
N 1950 g 21k
1900 “—'-g: 1 L
1240 4 > e (deg)
180 0 t i

} t
50 0 S0 100 150 200 250 300 350 400 a0 18 270 60
g (deg.) 1t

Fig. 7 Variation of the 4, and 4, with the

angular displacement of motor shaft g)
Fig. 9 Variation of the g, with g,

40



g_jl

= 50 FEAciYs ¢ 3 B
e = FE Vg &

ey

=

5 2

1) =

2)

3

2o o

Fig. 10 oM &
HE AEE

=H% 7 a4 gol me
R e

U g
2H Fe] 1335}
=2 ] g v
2 cyce® ¥WEE S I =4

T o +016 AEYS ¢ F v

0.20 =
015 p
010

0.05 |-

{mis)

0.00 \

v
gap
=
=
o

-0.05 B

-010

-015

-0.z20 &

Fig. 10 Variation of the p, , with @,

4 8 B

ATFNA AGE 2= 7T Efe|XIE £
7178 A& Y= dske si455
, AR RE AR FRAEESS te
o] g efdrt.

7 &6 4 Hes FEEY 4 wHe s
o +1.70 AE9 fuAtelE Bl

FEEe] 18AFE T F 9y FAL
T2 TEEY TTFH FAolE HeoledH, 2¥Y
F71A¢ g 7Y EBY F4Fe F
T disiA 2008 HALE ¢RI, FEEFY
AHEE 2000mmes AT AL 7 &
He FHHAEEET F55F £X9 +625 % 2
Well A g}

THHHA 7 Errteldes FloE Ao
Fol @A olET vny $EFL HH-
gy Bl aF Ate]f] mny FEHT A
o2 wWg AL AHelxt & ¢ gt IR
712 EHAE EHAA HE2E SHoE S
T E3E AesEs g5 vdEg Ed
ol XE ZJE JFE FId FE EZE A
gite A% "o HAon #ad ¢ i

_EL|m ih?

41

AR =,

. T. J. Park and C. Q. Lee,

CHAR - A4E
0 EH
. 5. Ighihara, “Design and Basic of Axial

Flinger type Hydraulic Pump and Motor®, Oil

Hydraulics, Vol 5, No. 2, 1975

VBN E, ‘TEYTAER Py 7T, L%

FEE, 32144, 53R, pp.344-350, 1983

. BS R BT (WER T/ E— Ko

MEH)", HHER & EREEE, R20%, 258, ppl01~108,
1988

‘YA bR, BE—ZCAnEN
HEEET O, WECZEZRE, B1E 1R,
1970

“Hydrodynarmic
Lateral Force on a Tapered Piston Subjected
Proc. of the
3rd Int. Conf. on Fluid Power Transmission

to a Large Pressure Gradient”,

& Confrol, Int. Academic Pub., ppdd~48,
1993
CAEFV], A4, 248, vy AHEA F4 T
SE Hxeo 2 FEo I dF A1E F
FHRIZIUF S ol & 84)", = EE A, Al4
A, 4%, pp5l~57, 1998



