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Abstract

Periodic impulsive sound at idle is occasionally dis-
cussed as a disagreeable sound problem in 2-stroke
engines. The relation between combustion condi-
tions, piston vibrations, and the disagreeable sound
is analyzed in order to clarify the phenomenon. Some
means against disagreeable sound are then proposed
with stabilized combustions, high rigidity sound
transfer systems, and improved skirt profiles. The
experimental results are shown for the effect on main
three factors evaluating disagreeable sound, loud-
ness, impulsiveness and frequency characteristics. In
addition, the piston behavior is measured, and the
relation between piston motion and disagreeable

ERFLOMEEZRAEL 2, sound is described in this paper.
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Table.1 Test engine parameters

Engine type 2-stroke, air cooled, single-cylinder

Intake system Rotary disc valve

Scavenging system Schnule

Bore and stroke 52x45.6 mm
Displacement 96 cm?
Compression ratio 74

Test conditions 1300rpm, Idling, Air fuel ratio: 13

Anti-m Thrust

Side Side

Acceleration
Sensor

Fig.1 Test engine

Sound
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Fig.2 Relationship between cylinder pressure, piston vibration, and engine noise

for the original test engine
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Table. 2 Piston vibration levels for various
combustion cycles

Combustion cycle Piston vibration level (m/s?)

type ATDC 20° ATDC 80° ATDC 130°
Normal combustion 390 180 600
Retarded burning 310 200 570
Misfiring 200 0 or 400 (Sometimes obserbed)

Sound pressure waveform

Sound pressure frequency characteristics
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Fig.3 Engine noise frequency characteristics
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Table. 3 Hearing factors and physical quantities

Hearing factor Physical quantity

Loudness
Impulsiveness
Frequency characteristics

Sound level 2 L
Fluctuation level ol
High frequency level ; L,

La=20 logyq (P5/Pp)

Li=20 1 A [TIPi=P,|IP, dt

E 200910(1,[0'1{ al/Pa dt)

L, =20 log;q (Py/Pa)
Where
P, : The RMS value of A-weighted sound pressure (r=1 sec)
P’s : The RMS value of A-weighted sound pressure (r=20 msec)
P, : The RMS value of A-weighted sound pressure

of high frequency (r=1 sec)
P, : The reference sound pressure (20uPa)
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Fig.6 Relationship between cylinder pressure, piston vibration, and engine noise
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Fig.7 Relationship between cylinder pressure, piston vidration, and engine noise
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Fig.8 Noise reduction level with improved
combustion characteristics

L BBET A 5 DX FHE S5 LB 8 D&
e BEAr— N—F— L)L TIEF 1
I EEN TR WD, B BEKOMIEM (40
BICHENE) 2 ZE L - KREFTEL ~L T,
o &N ELAEIBN TS, BICEBHOMIE
EizA ) eFnzs v n—0.2dBlcxtL, Eik
&, AKEAOWINKELICH—2dBH), BE

eL/)f:O

Ffiv ~NEHFEL TWE, DL ) ITREBEDZ
FEibic & 2 BREEEEIE, EICEBILV LR TIF

ﬁunﬂﬁﬁ%ﬁl< E@evis

3.2 YYr¥ibY) TOREKEBE

AL HHERLTCELRETHHS, EXL
S v FNEBER 272 nWT T 4 > R REN R R
PR T AL, EA LA HBIRE L TF
ML) > TR BBRT AN 2DOND/NY —
PHEZ LD, BIEICET 5 REEEEEE LT
BHICEZOL DY, ) TORET v 7 TH
5,

KT —2 ) TDORKREE L)
srN3mp s, 6mmZ L Tl0mmk L7zE &0,
Yr 7 & — TSR 2B 9 1R T, 2K
~ 5 KHz D BRI L ~LHHUEIC T A T B,

HEAPE 6 mmod BT FHM AL R A B0 RY, &
72, 7 4 > OIREMEROBIR LB & LT, KT 4

b




Y/ BN RE

1992-9  No.14

90 X-===X 3mm cylinder wall thickness (Original test engine)
bL—.—A 6mm cylinder wall thickness '
- O——0 10mm cylinder wall thickness
< " 1BO =
2 A A
VaAYSN
= e R T
S NA
[} f\\ o '%‘.
=2 60 e S
[=] kS -f
g \
24 50 : o
L \
40

100" 200 &500 1k 12K 5k 10k 20k
FREQUENCY Hz

Fig.9 Effect of cylinder wall thickness on
sound level
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Fig.10 Noise reduction level with improved
cylinder rigidity
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Fig.12 Relationship between pressure, vibration
and noisc with changed skirt profile
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Abstract

What does an efficient technical development sys-
tem look like? This is a question to which engineers
who are engeged in the development of snowmobiles
and other vehicles are trying to find an answer. In
an attempt to realize such an efficien system, we have
adopted the QFD (Quality Function Development)
method, which is implemented in all stages of de-
velopment. In addition, we have made an attempt
to establish, through a sensory test, a quantitative
method of evaluating the accelerating impression
which is selected as an important quality re-
quirement.

As a result, we found that the evaluation items which
affect and represent the overall accelerating quality
can be reduced to the following two items : ‘‘acceler-
ation persistency’’ and ‘‘throttle response’’. Our fu-
ture target is to establish a system which, together
with measured phisycal characteristics concerning ac-
celerating impression, can be generally used in
designing snowmobiles.

This paper describes mainly the entire process of
QFD implementation and the sensory test for acceler-
ating impression. The sensory test was conducted
with the coorperation of Power Product Engineer-
ing Depts. 11 and 12, Power Product Planning
Dept., R&Dmin., and Quality Promotion Dept.
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The Machining Division of Iwata Plant 4 is introduc-
ing NC and FMS systems as a means to meet the de-
mands of the motorcycle market and others for
various types of models of middle or small size
production. The CAM system is also introduced for
the reduction of lead time and labor for production
preparation as to machining centers which form main
part of the NC and FMS systems. This is not only
a through system which includes steps ranging from
the process design by utilization of two-dimensional
CAD data to the preparation of NC programs and
uses the same system data through the steps, but a
system which prepares automatically documents such
as manufacturing drawings or cutting tool lists from
the system data.

As a result, this system enables us to reduce, as com-
pared with the traditional systems, the production
preparation labor by 48% in avarage and the produc-
tion preparation lead time by about 50%.

Our future targets are to realize more accurate data
comunication between the CAD/CAM systems and
to reduce system down time through NC debugging.
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Improved Fatigue Strength of Power Train Parts by
2-Staged Shot Peening Process

2 E &
Shuhei Adachi
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Abstract

In order to improve the fatigue strength of tooth root
of a dog-clutch effect of material and shot peening
condition was investigated using the bench testing
equipment. In the results the high-strength-steel
showed only a little improvement of fatigue strength
compared with the conventional material peened in
the same mild condition. In contrast the specifica-
tion treated in the special dual peening condition rev-
ealed a drastically large improvement of 30% in
fatigue strength compared with the conventional one.
The residual stress profiles measured in the depth
direction showed that a enormously high value of
compressive residual stress of about 1,500 MPa at
surface had been generated by the dual peening con-
dition in which the hard media in diameter of 0.04
mm were shot in a very high velocity. It was sup-
posed that the high compressive residual stress
retarded fatigue crack initiation at the surface result-
ing the improvement of fatigue strength.
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Table.| Chemical composition of the tested steels

| | lustration of dog clutch

C Si Mn Ni Cr Mo
SNCM220 | ¢.22 0.31 0.82 0.38 0.57 0.17
v v A < A
Steel-x | 0.18 0.09 0.27 2.82 0.28 0.38
Table 2. Peening conditions
4 Media hardness i
5"‘9'? Shot (HRC) Type of equipment
peening | media
condition | diameter Aly
(mm) | 40~45 | 60< Impeller | o 7ele
A 0.8 © - (@)
B 08| @ I )
C ol ead O L —0 o
A
Single B
C
A TRF B
Dual B 6 O
A + C
Peening condition ; A
.¢0.8"'A
O sNCM220
B Steel-X
1 R0.7~0.9
14
*
— 12
=
pe —
©
3 10
Sl
=
8= i
= | | |

steel and the high strength steel

105

10°

Number of cycles to failure

Fig.2-1 S-N curves on dog clutch tooth root,
comparison between the conventional
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Fig.2-3 S-N curves on dog clutch tooth root,
comparison in various peening conditions
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Fig. 3-2 Residual stress profiles in various
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Honourable
mention

OESIGN AWARD METS

The Jury has awarded this honourable mention 1o

Dbmaha Motor Miderlanid BY

In the category

Engines and transmissions

for the product

Hydra Drive

Wipwlh..

Amsterdam, 12 November 1991
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