ENGINEERING

STANDARDS

KOREA

Test Procedure

EDS-T-2209

Determination of the Dynamic
Coefficient of Friction of Cone
Clutch

1 Introduction

Note: Nothing in this standard supersedes
applicable laws and regulations.

Note: In the event of conflict between the Korean
and English language, the Korean language shall
take precedence.

1.1 Purpose.

1.1.1 Measure cone moment of the cone clutch to
determine efficiency.

1.1.2 Determine dynamic coefficient of friction ().

2 References

Note: Only the latest approved standards are
applicable unless otherwise specified.

2.1 External Standards/Specifications.
None

2.2 GM Standards/Specifications.
None

2.3 Additional References.
None

3 Resources
3.1 Facilities.

3.1.1 Calibration. The test facilities and equipment
shall be in good working order and shall have avalid
calibration label.

3.1.2 Alternatives. Alternative test facilities and
equipment may also be used. However, all
measuring variables as specified in this standard
shall be determined correctly with respect to their
physical definition.

3.2 Equipment.

3.2.1 Measuring Instrument as shown in Figure 1.
3.2.1.1 3kW, 0 ~ 1,500 min' Drive Motor.

3.2.1.2 Friction Clutch.

3.2.1.3 Inductive Speed Transducer.

3.2.1.4 Speed Gear and Synchronizer Sleeve
Retainer.
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3.2.1.5 Oil Bath Heater: Heating device as a
medium of oil.

3.2.1.6 Strain Gage to measure axial load (Fax) and
cone monent (Mdk).

3.2.1.7 Elevating Fixture.

3.2.2 Test Parts. Manual transmission speed gear
and synchronizer sleeve.

3.2.3 Control Box.

3.2.3.1 Axial Loads, Cone Moment, Gear Speed,
Pre-Selection Loading Time and Test Amplifier to
cycle counter.

3.2.3.2 Axial Force Regulator.
3.2.3.3 Means to Control Temperatures.
3.2.3.4 Signal - Memory - Recorder.

4 Procedure
4.1 Preparation.

4.1.1 Determine appropriate variables (see Table 1)
for synchronization components and conduct
inspection to drawing conditions.

4.1.2 Determine related assembled parts and
prepare data sheet.

4.1.3 Install the synchronizing ring, speed gear
retainer, mount speed gear, sleeve and oil vane,
and insert the synchronizing ring to the retainer.

4.1.4 Fill the oil bath with transmission oil until oil
level reaches 32 mm before below synchronizing
ring retainer top.

4.1.5 Supply oil to the speed gear and synchronizing
ring cone surface form the oil bath. (In case of three
-cone type, supply oil also to the inner and
intermediate rings.) Appropriate radial holes shall be
provided in consideration of oil supplied upwards
through synchronization to flow back to the oil bath.

4.1.6 Select and adjust no. of cycle, contact time,
sense of rotation, engine speed and run-up time.
According to the required axial loads, adjust the air
actuator and select the axial load cut-off device.
Heat the oil bath 80 C.

4.1.7 Raise the synchronizing ring retainer with a
lifting device until the gap between the speed gear
and retainer approaches 4 mm. Install the protective
device.

4.1.8 Finally check all the adjusted values and
conduct warm-up operation 3 times.

4.1.9 Read the least menu on the SMR (Signal -
Memory - Recorder). Check for present wiring.

3215 2Y HIA dlH: 2EE HIHZ ot= JtE

X5,

3216 = Y& SIEF.)Y 2 2UEMA)E
=x510] 25t AEQ HOIX

3.2.1.7 &5 0|5 D =Xl

322 NE BE 52 E3A 0189 AlC
1019 AAZLI0IK Z2l0l2

323 2EE YA,
32315 g ots, 2 BHE, I ALlE, s
tOI2 Jt2H0 CHet HIAE 1,

ot= IIF AlZ2H DA
:

3233 2% N
3.2.3.4 ¢85 H& JI=D|
4 N&E ZXt

4.1 AIE ZHI.

Ct.
412 2= 25 TS ZZ¥otd O0IH
ANEE =Hlgtlh.
413 A dZ2UH01E it A= D0 clHl0lY,
Ot2E ALZ= J|0, =c20IE2t 2¢ HIgs

AXlotd claolHol 32 U0 E &= & stlh.
41422 =F0| 432Z2LI01E & clHIOIH & &
OteiZ 32 mm 2 MMAl 22 S0l EciA D
s MH=20h

P

=
e
&

415 A0E D02 A 32L101E dof 2 HHO
LY SCZ FH €S 2t (201 M JHe!
20 Lo ele S22t il &= Sg8th)
Hgset Ao FAds2 22 S22 H=0t
s2)| Rl SISHE HH ABLE s38HE
Les JA6tH M-S 010k StCh.

4.1.6 ALOIZ ==, 8= AlZt, 28, A 52
A AIZIES HEIGHD ZFECH R7HE 5 HE
otS0l et 0l RFUOIEHE &t = 2
ots ALt HXE HEEC 22 S= 80C=
JtE etit.

4.1.7 A= J101 2 el=IoIH AHOIS] 2801 4 mm O
282 MK cl2g FHEXZ J3=2u0ld &
clHIOIHE S8t 25 &X I% & Xletlt.

418 2EH2Z B XFE =XI=2 ZAot,
AU A= 33 2HEHCH
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4.2 Conditions. 428 XA,
4.2.1 Test Conditions. Deviations from the 421 N8 XH. 2 OFo=2=2FH HHL=s @7
requirements of this standard shall have been AFBIS YS22F SOIFH0F B0, ZEEH,
agreed upon. Such requirements s_hgll be specified NEARA, BDA SHE 2II50{0F B0}
on component drawings, test certificates, reports, B
etc. 43 A8 &Y.
4.3 Instructions. 4.3.1 400N & & = 2& 6t=(0.3 ~ 0.4 = CHOll
4.3.1 Conduct measurement at nominal axial load of CEDH00F BTh)UHAM =Es= &tk 2 dots
400N (to reach within 0.3 ~ 0.4 second). Press each AULE JINO0l CHot 2 x&fel 2FEE 3 2
assembled part for the rotating speed gear three S22, SA0 SMROI A& TIOIEHE JIS8HCt
times and at the same time record test data in SMR. 432 SAI00 10| ATS, 2 QUEQ SMR AHO| =
4.3.2 At the same time, record the gear speed, cone Sl 51EC| S4 RAS JIZECH (18 2 &X)
moment and characteristic curve of the axial load on 433 2200 U0 M2 HAS xEE ==
SMR. (See Figure 2). S8 =54 = gl LEE FT5=
4.3.3 At least three assembled part to each design 342 SZ01 HIZEX010F St
shall be tested.
5 A& GIOIE
5 Data 5.1 Dt
5.1 Evaluations 5112 ZHEQ = 8 1S 0l UaH 242 304
5.1.1 For the cone moment and axial load, =XF0| 7|0 A I} 1,500 min 0l A 0 mint 2
respec.t|ve 3 measuring points are read from SMR QX 22H0AH SMR JAZ22F A& KD
graph in the section where gear speed drops from 22 XY T AIE0 J| =S}
1,500 min? to 0 min? and recorded on the (15 2&2), 2 - e )
evaluation sheet (see Figure 2). 5125 el AE=2=H &%fﬂ el B S ot
5.1.2 Get the numerical mean from two systems and Lt B AIEN Z2E JISEh
record the result on the evaluation sheet. 513 &X&E2=Z Hlw Jtsst X8 HI| |I5tH
5.1.3 Change the average cone moment value into Ho Z ZHE g 38 5 24 ozse=
the nominal axial to get the sequentially comparable e SHA|2ICF.
values. _ 5.1.4 S DIEHSWE 26| 9ol 2 2HEY
5.1.4 Substitute the average cone mom?nt and aXlal = s 5=0 TR S F=0| 2A| O BHCH
load for the following formula to determine dynamic .
coefficient of friction (p) 1= Md, *sin«a
:Mdk*sina F., *R,
Fu *R, Mdk = Cone moment (Nm)

Mdk = Cone moment (Nm) o= Cone angle (°)

a= Cone angle (°) Fax = Axial force (N)

Fax = Axial force (N) Rc = Cone radius (m)

Rc = Cone radius (m)
6 Safety 6 QHH O CHEt 27 XA
This standard may involve hazardous materials, ZHFE2 7ol 22, 8 2 ZHE ZSE = UL
operations, and equipment. This standard does not 2EE20/0 US A 2HE DE FF 2HIQ
propose to address all the safety problems oHZ = MAIoHKl= =0 MetA AFE M0l &2 E &t
associated with its use. It is the responsibility of the OFM Tl H2 AFEIIZ 251D B A HIEH Q A9
user of this standard to establish appropriate safety M2 2= NG NS o T AR RO ol
and health practices and determine the applicability IP;OI o s s Am s me e -
of regulatory limitations prior to use. < '
7 Notes 7 gO’IQ—I gg—l
7.1 Glossary. Not applicable. 7182 0. HSALE S S.
7.2 Acronyms, Abbreviations, and Symbols. Not 72200 LIS . HEALE G132
applicable.
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