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The Development of Hydraulic-Coupling Experimental Apparatus
Using Brake Load and Prediction of Torque Performance
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ABSTRACT

The hydraulic couplings have been widely used in industries, automobile, and power-station drives including

ships.

A mathematical analysis by which the design and application of hydraulic couplings are made is used in

conventional design formulae and general roto-dynamic theories. The fluid flow of hydraulic couplings can be
considered to have two component, one circumferentially about the coupling axis, and the other passing fluid
from the pump to the turbine in the plane of the coupling axis. Tests have been carried out on the full-scale
production coupling. The performance test consists of taking measurement of torque of the fluid coupling for
three different amount of working fluid inside with various loads to the output shaft. The purpose of this
research is to construct the experimental test equipments and to establish a series of performance test for the
domestically developed hydraulic couplings, and to obtain experimental results which can be used to improve the

performance of the hydraulic coupling and to solve the practical problems confronted in operation.
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Fig2ol 4 Zo] Hdstd AEAYe) §AE 2
Aol 93 BEe 472 E4Y F TR Yo
2 ETE Ue 9 YA 2 £XUAE 2
Al Gk o] AUAE AW B8] Hxel 7ol
qaatn Qs Bule v SN 272 %
she Aol AUAE B Agstel Hus o
A¥o] gl 2852 AR Hule) 274
9N BEATE Boi7t olA Ale Bae

B2aiiA dd%e F4e 29%4 A% ¥
9. %, AZGgel $AE DIREY §A7}
& rgosn HAL SuA JdFe) FAL 29
Zo] Al B 54 BAYL s RS F
%%xm NN RS Wold AL

FHoz 3

2 AFFAE e WL ol
A2 45 594 Faiel 34
Rw® A% 2ol vehd 4 ot

_ /_R__+_13_
R, = 5

4714, RjE BEEWMS wHl: RE
AFAY A2AA Aol Ed, FAA B
&7 FA7AS Ad RA HZYT fu7AA
Adl e 47 A, 4% 2ol vehd 4 Aok

(H

ofe

S @



weE - HNE

PR A17d ASE

R, + R?
r=| 5 3)

R, %} Rv FAAEZY F4 Ao]z2E <9
78 F Joerz ol&gs T8y *‘(l)°ﬂ <t &
9q R, 7331 R, R, R, 9 %% 2Q), 403)
011 st R 2 1Y @& 7 & o A
< vt FEdte AV ZE FAES Fe A
F2 Q& X & U FA7 guld dAesies &
a 1 @ #o

T=FL;—t @

A@olH @ FE £5% BEe Yoz 2y
@ 4 gom AG)e o] Ve 4 itk

F = %ac(ZHRn — 2xrn) ()

AGYE H@l dustd FAAEZ B

N6 2ol A,

rn wa.( R~

flo

)

T = 6

z (6
o714, we FAY AFHE, a2 FAV GY
ANzZtd HEFHdE dHstE ddp, e BEZ

23 g, 9 ME
264 a.0199) e z=ojz)

B 78 ¢ 2ong g& b o) Ttk £

AAZY N HF5E o B $E) o
A BASE 2709 BA SHRel 9B v 9

Zu}3k .‘;'_Eﬂ/\,] Z,\_E/\é_\?_g :g:z‘,] §] /'~ ] 93
Aujs e, oM EHRleRE Sol7te %HP%* E
g2 ERAES 052l 37HA W) o3 A
gk F, A A fee 2o Bhle] 94
Zolx, F WA Aee A vpEAFE oA
Reynolds®] ol , 3l w4 EHyl #doz
E0Z o AUl SEAEHERE oA 100%S] ¥
Z, BN 3 dF o7t 02w Hdl7d do e
Fot EAUFse] TS FAStL KAV €A,
%

]9k 4 ol e of wasd FE&

THAZ

A £830 B2 7|E8E e &5
Aol Auwjdct. R,o g 2829 A H
o} Buiel dAHe] ato] oa wAsin HEo
A8 F,o B d49 F e A0, A
#.
w= dmr?n*(R—» )
Fu= Admzx’n2(R—7) (®)

A7, me FEFANNS) AL, 0 3
mol HAFIL, mi B¥IY HAFo|T FEH

Holq AmAAY F &= Hx3 448 F o ¥
W A48 F, 9 A2 A9 2
Fo = Fy — Fy
= 4mr ¥ n’— ) (R—») 9)

£, ATHAE s fle) Avldyg

€ wEd +F9 AMEAL AMgsd 7 A
o webd wES &% A2v A H9E Ayt
B AH10% J0DE & F Ao
Fo,= m d;,/tm
_ AV dr
- "™ Ta at
dv,
=m V, p (10)

= dmr’( n’— D) (R—» (1
A010)3} A11)e d8st] FesE FIFHA
gol Bex &5 Y, = A(12)7} 9ok,

)

Vm:J87T2( nlz— nzz)(R (12)

A5l WA
AA v, = R, &3 E
of gtr}. whEbA T A

A j
AE g 4

T 3EE AFHIBR H(12)
3 29| FdLzs} o}
Ee2o 3

_i&l

Vo
e =2 (R—»

102



wes . 7% A2 gLEE ] A7d A5z

— 2 B4 IRE BEE PH02 BEs VSAEY
_\/8( m = m) (Rr—-57) J HUFE Ao ¥ & ARS s
= (13)
R—~r
Table 1 Oil volume of hydraulic coupling
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Fig. 3 Main dimensions of hydraulic coupling
Fig. 4 Block diagram of experimental apparatus
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Photo 1 Experimental Apparatus

Photo 2 Brake System

Table 2 Specification of experimental equipment

Items Specification
Motor Capa. : 22KW30HP
. Trans.torque : 12Kg -+ m
VS-coupling
Range rpm : 150~ 1500rpm
Air cylinder |Body : ¢ 125%X30 mm
Main shaft ¢ 100 X 3600 mm
Vane : 44 EA(9KR,12KR)
. Dia.of pump and turbine : 250mm
Hydr.-coupling .
Net weight
: 11Kg(9KR), 17Kg(12KR)
Torque meter jTrans.capa : 50 kg - m
Qil Castrol (No:AWS 32)
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