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A Study on Rattle Noise of Automotive Manual Transmission by way of
Torsinal Characteristics of a Clutch Disc

T T H®FA O HFFH A FFEH
D. P. Hong, T. J. Chung, 5. H. Tae

ABSTRACT

Rattle noise occurs at manual transmission as 1dling and driving of a automotive, It can be
solved by torsional characteristics of a clutch dise. A clutch disc consist of a region of pre-damper
and main-damper. Rattle noise 1s affected by pre-damper and main-damper equipped for a tor-
sional spring and friction washer. Pre-damper range covers noise radiating from manual transmis-
sion when engine 1s ldling and main—-damper range covers noise when engine 1s driving. The aim
of this reserch 1s to clear transmission rattle noise by way of torsional characteristics of a clutch
disc. The experiment is carried out as idling and driving of a automobile equipped for 1.5L MPI en-
gine, dry single-disc type clutch and manual transmission. In this study, the results show for a vi-
bration of manual transmission as idling and driving can be cleared by a clutch disc of Pre~-damp-

er type.

F g 7|=80] ; Manual Transmission(=+% wW=27]), Torsional Characteristic(9]|&E% E4), Fric
tion washer(uha 2+A4), Pre-damper( =291 ), Main-damper( 9| ¢l ), Iding
(Z=%), Driving(Z3)), Rattle noise( 2 E}FS-)
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Fig.2 Schematic diagram

Table 1 Engne RPM range
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F19.3 Torsional characteristic curve of the
clutch

Table 2 Torsional characteristics of a clutch

disc
21 [ x21 N-x21
SAMPLE |— el | T
NISC Main- |Main- |Main~ |Pre-
Damper (Damper |Damper |Damper
Drive stage
torque 15.794| 19.275] 19.275( 1.763
| (ket m)
Coast stage
torque a.237] 12.989| 12.989
(kgf m)
Hysteresis | 1.1(7deg){1.99(7deg) 1.99(7deg)
Drive stage .
angle 14,398 12575 23.97

angle 14| 10.05| 13.15
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Figd Angular velocity in engine-flywheel and
input gear at iding.(— - engine—fly-
wheel, ---  input gear)
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Fig.7 Angular velocity of second order in engine flywheel and input gear at driving.
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and input gear at iding.(— . engine-
flywhesel, +-+ [ input gear)

¥ o] FRo| WLy e FEHZ WH I
AeE & g vk oAz FH x21 HUS
A5z 2HAYANAME 710 A s 283
gt Fg) o= el el AFEE £ 4
Bs RoF3 Aok ek FEAHAA A
e A g2 AAZ7) AT SHLE HAdHH
29 FA" x21 €] FHRA YAz T
BYo WS A A AdEs] BTt
Fig.10& ZdAH A x21 Bl E= A2t
x21 Bl o] FejF|d Ze|dHE BHEh N-xZl
elgle]l ZFeA v|EE S5 i AETHTE
25 Aoty FHAH A x21 EHYUe =F
27} AL7) A AERSo] AT® =2 dTE
dtolge B EHAFTE FFHFAA X7 &




88 TR YA -HAE

Angular velocily (rad/s)
P

o

900 1400 1900 2400 2900 3400 3900
Engine RFM

(a) 3rd gear driving

¥
- a5 4 |
3 w
= 3 1"& ———— 21 |
e
,éﬁ: 2.5 ..'\ N
T el —
W
S 21 e Ry
e
.-E. 1.5 + ,‘h
=%
%ﬂ { 4+ Y,
N |
< 05+ e
g
———
{ _.‘-A

900 1400 1900 2400 2900 3400 3900
Engine RPM
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Fig.11  Angular velocity of second order in
engine flywheel and input gear.
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