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Abstract

The purpose of this research is to construct experimental test set-ups and to establish a se-

ries of performance test program for the domestically developed hydraulic couplings,and to pro-

vide a software to store and utilize these experimental data which can be used to improve the

performance of the hydraulic coupling and solve the job problems confronted during operation.

The performance test consists of measurement of torque,rpm and efficiency of the hydraulic

coupling for three different amounts of working fluid with various loads to the output shaft,and

investigating the torque,rpm and efficiency characteristics with respect to these parameters.

The results of this study can contribute to the development of variable speed hydraulic cou-

pling and torque converter currently pursued by the domestic industry.
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b) Vertical sectional view of turbine
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Table 1 Specification of experimental apparatus

NO| MAINITEM SPEC

1. CAPACITY : 50Kgym
1 | TORQUE METER | 2. SHAFT DIA : ¢50
3.MAKER : DAE SEONG CO

1. DIA OF PUMP or TURBINE : 325
2. VANE QUANTITY : 44EA
3. NET WEIGHT : 17Kg

HYDRAULIC | 4 INTERNAL VOLUME : 5070(cc)
) COUPLING * INDEX MARK : X(4100cc, 81%)
- (MODEL 2 (3580cc, 71%)
1 12KK, 12KI) 4(2900cc, 57%)
6. MAKER : 12KK : NARA CO
(KOREA)

12KI : FLUID CO(ITALY)

1. MAKER : CASTROL(NO : AWS 32)
2. DENSITY : 0.875Kg/m*
3. KINEMATIC VISCOSITY : 32.0m%s

3 | WORKING OIL

1. OUTPUT VOLTAGE : 0 - 15V

4 | DICGENERATOR 2. DIMENSION : ¢28 x 45

1. PRESSURE : 1 - 10Kgfm?
2. DIMENSION : $125x 30
3, MAKER : KEON YOYNG CO

5 | AIRCYLINDER

6 MAIN SHAFT 1. DIMENSION : ¢100 x 3600mm
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Fig. 6 Torque characteristics in no load

(527)



52 MBI RS, F18% F 5. 1994

18
1 ADOITIVE BREAK LOADS
1 , MODEL : 12KK
g I olL Q'TY
% 10 \’ —_4100 E
]
g 6 /, lI
i
“1l \t PUMP(NPUT) “RURBINE(OUTPUT)
2
[
0

a 1 2 3 4 5 6 710 1 2 3 4 5 8 7
TIME (SEC)

Fig. 7 Torque characteristics in additive break lo-
ad

14 NO LOAD

s

g

OIL Q'TY & MAKER
—4100cc (KOREANARA 12KK)
4100ce (TALY:FLUID 12KI)

 PUMP(INPUT)

3

TORQUE (Kg.m)

a N 2 » o

]\ . TURBINE(OUTPUT)

1 2 3 4 5 6 70 1 2 3 4 5 6 7
TIME (SEC)

Fig. 8 Torque characteristics of 12KK and 12KI

o

& Yebd 1yelt. Fig. 82 12KKON %47
23), 12K F4h] 222 T35} efol A
AFFA el ol 4100cc Lol ¥ EeA5

& vlme 2ol 123 o] ol th 7h2te)
Ee3a AV & & 20 el At

Fig. 6, Fig. 7, Fig. 84 Pump(} &)<} Tur-
bine(Z8)e] £ A7 R U FHNC1FF FH
22712l &= apol 7t Qo A AFeA A e (7]
X 2% o|FRENAME A vehta e

Table 2 Torque for 12KK and 12KI

olRL ge] o] 84(2.13)2 ABAH o FHI F
Folz & A7 F8 HH ol

HE oA AE 7 A A xi}\h-;ﬂ Hrt} 2938
Bt ole 71 A AP nfBgl
 RQelo) £3 9w e A e g%l B0
EEEE DR T EL
@3t At dulo) 2l FA
15 24 9 AE 5E& S
g HoFE ok,

Fig. 8& 72 d A7 £
AAZHA2KNDY B3 EA S 8l
R RN w°wauoﬂm TS
BT A A A= 12KK7 12KIR T ¥ 9 A7}
27 Jebdo oA 7154 5 ek go
Fol A&t HAskA Rl WhEeoln FF A
Aol & W&ol

*e 37?%]5 %wﬂuw 741*61 dHE A5
2 FEE AL E Jebd ool Fzte] 34
3= # 39 VER AT

Fig. 9ol 4 & 4 2l3= ule} Zo] g3 %9 A
F& A RAe G Fapdedd Ao Fasin
A e 7E Al 2R = oF 22 RE 51255}4 3

A 4(17T70RPM)S} 27| ot &€ &9 34
Y Fo vlsf) 32 =9 AIZAAG %%% 7}

\:

(’\l‘

TORQUE
DIVISION (Kgfm)
OILQTY - e ] NOTE
MODEL ~ PUMP TURBINE
T~ (INPUT) | (OUTPUT)
1.98 | 1.98 ‘
4100ce i 1. NO LOAD
NO LOAD 3580cc 1.97 : 1.97 9. MEASUREMENT
2900cc 1.90 1.90 TIME : at 6sec
12KK Caes
4100cc 3.55 3.
ADDITIVE 1. ADDITIVEBREAK LOAD at 4sec
BREAK 3580c¢cc 3.44 3.4
LOAD - : {2, MEASUREMENT TIME : at 6sec
2900cc 3.25 3.25
1. NO LOAD
12KI NO LOAD 4100cc 1.98 1.98 2. MEASUREMENT
TIME : at 6sec

(528)



FAAEHS] £ 54T Agol B YA A7 53

AHAM A4 Ao medsled 3

F-3tol| whe} 3] Aot ¥} skt

FAAEDY HHF FHE AL W
et3vel(Fig. 59] TM)E2 Z3 & 1 st v
efzvelol A U2 A8 ADAWEHE A&
HEA 7l A7 @2 expr dAss ) gk &
3 z}%\éL}ZU](Fig. 59 DIGE &9 A %9

FA o F2ate] B Aol vlgsted B slE
4 w79 Mhs A/DARSA 3 AFE T3t
Aok 23 D/GE 3| A 5o My Ao ¢z A
& EAsh B W5 177038 Ao A A A gto)
13Volt7}t 5o} A/D 21w Ej 2] W3 3 &4 +58
EE 273 ¥ ol goleld B2 28 (Noise)
7St M g 2 HAs] =
ot HnAgrslo]l £4.678EV) HA S
AYe FBFdF Fo 37l 4 & 3| HdeE 2T
& ok

4.3 3|Ms2t E23 £

Fig. 102 12KK2 9 & 228 Jejol q 255

2000
1800 |
1600 |
1400 |

e TR IR TN e e

RP NPuT)

/

. RPM(OUTPUT)
1200 | [i

NO LOAD
MODEL:12KK

. Iz OlL QT 4100 cc
600 v : -3580 cc
ay - 2900 c¢

0 1 2 3 4 5§ 5 7 8
TIME (SEC)

Aol FE& M 2 HAIFIHA AET Y FH F9
3] 4] (RPM/RPMmax)9t £ 93 A7) ste] @
AE Uetd 202 A=A ARES
Azt B AAE 7] A3 Aol

-&Fo] 4100cc2] 7% 3 A 44| 0.35, 3580cce]

73 % 3] - 4] 0.93, 2900cc] 7 A 2=4) 0.97
B2y 2 EQ Ayt Ega}tcﬂ ol = upata) 5t
A Z3 HAlo|n FAAGAXNE FAHAE o] 2E}

% FERAe g3 selslofof & Alato
2 4zar

4.4 EEY s8E &M

A A

Fig. 11& 12KK 298 223 e 3%
FAlel FE 7R 2 MEAITIHA g o] 24
2173 22D 2As AZI SU&H 58
o] BAE Jed ol F 39 0] 5¢] F& e}
W et

(21901 M Tp<Tyol B2 Ty FAI3MY )
b 58 A2 NyYN, 3he] ghrolm 2 2)(2.21)

18
BF  NnoLoAD
MODEL.:12KK
14 | ,
H
T 12} orary [
o — 4100 cc ' |:4
5 10 F -3580 co R . s
w - 2900 co / [‘
2 gt /o
g sk
6} ~ 7ot
= - i
rd .
4 7 “
2t - T
O 1 L L 1 L

0 0.2 04 06 08 1
RPM RATIO = RPM / RPM
max

Fig. 10 RPM ratio and torque at transient state in

Fig. 9 RPM Characteristics for 12KK input shaft
Table 3 RPM, Slip and efficiency
“._ DIVIS RPM
ION| OIL QTY pUMP | TURBINE | SLIPRATE | EFFICIENCY NOTE
MODEL (INPUT) | (OUTPUT) %) %)
4100cc 1782 1740 2.4(%) 97.6(%) 1. NO LOAD
12KK 3580cc 1782 1733 2.7(%) 97.3(%) 2. MEASUREMENT
2900cc 1782 1712 3.9(%) 96.1(%) TIME : at 6sec

(529)



54 WEM S EE £18% £S5, 1994

100
‘~.\ ‘.-‘
P ENCY
80 \ B s
R ’
3 NO LOAD
< 60 VA MODEL:12KK
a ' V7
? & oL QTY
o R —4100
th 4a0r LN ~3580 co
RN 2900 cc
! LN
\
20/, sLP
y . RN,

0 1 2 3 4 5 6 7 8

TIME (SEC)
Fig. 11 Characteristics of efficiency and slip

o} Zo| Teldth = g e P wuldEe
Bol Z3 gich AL F47)
96(%)o] L =Y &2 F4(%)olth

4,5 58 ¥ 2349 SE5Y

Fig. 120] $AAZYe &3 EeanNE
A Z=u] o &l JEt AT

sAAZY) E&L Yy EoAVt ¥
Ay wj Foll Ee v o Tt HE(
o} golul(29)2) A4 vhe] e
Boa A8 WX Eolrle g

ity
B

) 01] 100

& Fo77 2 Fig 128 To] H 4 o= Vet
=
100 =
= iy
[- [}
5% i
e
= 5
3 60 208
g 3
= -
2 S
" 40 Ik
>
g |_...,/_ TORQUERATIO | g
S 2 ! 105
(s o
& =
©
[=]
—
0 i !
o] 0.2 0.4 06 0.8 1
TURBINE RPM / PUMP RPM
Fig. 12 Characteristics of efficiency and torque
ratio

(530)

FAASLANE FEHA7 B2 FH H
$at7] PelME Hzel sk
o g4k Aok @hoh. nhekA el

Adetn 2HHAFe] FELS P

KU omy O
o 1O
R
FLnJ{m—{v':io
Siﬂdm

e

"

T,

2
o

it

FHAAZHAN A& 95~
Hege F 2~5(%) X =oltt
= HH7P7I ol glem

BA -

find
e
B oHo
m

to

1
=
far *
03‘1
o
-
©
2
’.31
@

ot

%)
e
m
©

oo Ay
{ ey of
o o
o 2
0

&}
-

[0 w4
i
%o £
W
=
Jp
%,
rlo

RO

H1
=
o

oy RO

r

e g T
o o rle

2

: )

mhq

o
T o n

B oo
do M A

1
"

w :1_ ™o
N
glo
lo
o “J\m
- o
2t
-3 Hu EQ

~N
—
lr

ﬁola}dc}

A5G @ o F5ste] Wt
10‘] g xof A3 FAA
&= stutt

Je oIt FAAEL
o gl
ol A& Mol &

o
2
2o
.
o
1o

o
I~

e 8

& ™ol
to i
W

N
==
Iz
=

oX
off
2

Ir

2
M ood (B
o
i)
* &

= g
N =
i

Kli ..4

=

71

1

B a7E 1913 g3 nAdoA AU
237 2 A (A M & KOSEF 91-03 -
09 - 07)c) 9j3td AFHALeH HELDAD et
2839 AR A EA FAEHU S



2)

3)
4)

5)

6)

FAAEL] E03 547 Hgol B ¥4 A7 55

HuzZd

FAE, EHAAEA FA FANA, A,
pp. 15~17, pp. 238~242, 1988

BAD |, “RAZA", 5%, pp. 304~311,
1989

ol A, “zekpd = A}, pp. 194~202, 1978
IS, OEAY £F, EEEE O i,
*+ — 4, pp. 17~ 160, 1967.

A B, KERE £ RESERE, OHM %,
pp. 1~67, 1965.

F. J. Wallace, A. Whitfield and R. Sivalingam, “A
Theoretical Model for the Performance Predict-
ion of Fully Filled Coupling”, Int. J. Mech. Sci.

(531)

7

8)

9)

10)

Vol. 20. pp. 335~ 347, 1978

A. Whitfield, R. Sivaligam and F. J. Wallace,
“The Performance Prediction of Fluid Coupling
with the Introducction of a Baffle Plate”, Int. J.
Mech. Sci. Vol. 20. pp. 729~1736,, 1978

Joseph P.Lerro, "Fluid Couplings Allow Energy-
Saving Soft Starts”, Disign News. 6 - 22 - 81.
pp. 40~46, 1981

Fred W.Heilich, “Fluid Coupling Locks in on Pe-
rformance”, The Magazine of Industral Motion
and Control. pp. 21~ 24, 1984

G. H. Rolfe, “Research on the Hydrauic Cou-
pling”, Proc Instn.Mach Engrs. Vol 183 12.pp.
219~-232, 1968 ~69.



