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SUMMARY

The purpose of this study is to prevent the stick, scuffing, scratch
between piston and cylinder in advance, to obtain data for duration test
in actual engine operation. Therefore, temperature gradient in peripheral
and axial distribution of cylinder bore according to torque and speed of
engine were measured in use of 800cc class gasoline engine.

The results obtained are summarized as follows ;

1) The temperature of cylinder wall at TDC is about 50~75C higher
than temperature of cooling water.

2) The rear side temperature of top dead center is 141°C(1/4 load) in
axial distribution, whereas the rear side of midway position temperature
is 98T.

3) The temperature of cylinder increases in according to rising
temperature of cooling water.

4) The thrust side temperature of cylinder is about 15C in all load
test.

5) The rear side temperature of top dead center is 159C(1/2 load) in
peripheral distribution, it is about 39C higher than thrust side

temperature.
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2 ATl A" A2 ofAlop AFAHF)Y AMFezA WA X HH=T70x69mm,

3ddd 71874 7hEd 7lge Apg e o Ade Table 13 2oh

Table 1 Test engine

Item

Content

Type of engine

Type of cooling system
Cylinder arrangement
Cycle

Bore X Stroke

Piston displacement
Maximum torque
Maximum brake horsepower
Compression ratio
Ignition timing
Lubrication system

Fuel supply type

CD&00

Water cooling
3-line type

4 cycle

70X 69 mm

796cc

6.0 kg-m/3600rpm
40 ps/5600rpm
9.5

5 + o°
Full flow
Carburetor type

BTDC
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. Gasoline engine

. Dynamometer

6. Water cooling tank
7. Personal computer
. Digital point temperature recoders 8. Furl tank
. Personal computer 9. Drain valve and pipe
). Dyvnamometer controller 10. Timming light

Fig. 1 Schematic diagram experimental apparatus



Photo. 1 Photo of test engine
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77T Water jacket T

___Hot junction_:__

-~ Hot junction__"

Qo i

22 \Cylinder inner surface

(b) Cylinder inner wall without water jacket

Fig. 2 Taking method from cylinder inner wall
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Fig. 3 Set up of thermocouple of cylinder surface
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Fig. 4 Cylinder liner measuring point




Photo. 2 Cyvlinder liner measuring point

Silver Solder Liner Inner Surface

Hot Junction

7 Adhesive

Fig. 5 Thermal junction for surface temperature measurement

__16,



el 3 W4 W Torquets AEx $HE] wpibAd A2 Waksia iyl

gol webd 2 Abolzh itk Al AME AWE FxelM Hol Mt A% F

ALF Ao 9l

Fig. 6& 174 load. 1.2 load, 374 load, Full loadoll A <l zl2] 3| A4 wslA] 7] A
e A F4 7hed @ Torqued Weblado Azlel A FE 500rpm vt
P2 Z7hA A em, 1/ loadoll A EZv AR s @57 &5 Fihdhs Aol

o
T i 2 =

dedten], uuix gdeed: 24 v A7 B2 3 adsdi o e

wf FA Jdedz Qo

_17_



Torque(kg—m)

& 1/4 load
m1/2 load
6 | A 3/4 load
x Full load
®
A »
P
. A
4 t .
¢
3 .
2,000 2,500 3,000
Engine rom

Fig. 6 Torque variation for engine rpm
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1on°™ ——High temperature(C)

—o— Low temperature{ C)

129 Thrust

Anti—thrust

144%
Rear

(a) 2,000 rpm (T=4.81 kg—m)

—e—High temperature(T)
Front

160 - —B—Low temperature(T)

Anti—thrust

Rear
(b) 2,500 rpm (T= 4.67 kg—m)

Fig. 7 Cylinder peripheral temperature distribution at 1/4 load
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—e— High temperature( T)
Front
160 - —— Low temperature(C)

130
Anti—thrust 3

Rear
(c) 3,000 rpm (T=3.98 kg—m)

Front —®High temperature(T)

160 7 141 —B—Low temperature(T)

Anti—thrust Thrust

1497
Rear

(d) 4,000 rpom (T=3.79 kg—m)

Fig. 7 Cylinder peripheral temperature distribution at 1/4 load



Front —*—High temperature(C)
160 -
36 —8—Low temperature( C)

137
Anti—thrust t +

(a) 2,500 rpm (T=5.47kg—-m)

Front —e—High temperature(C)
160

130 —&— Low temperature(C)

¥
Anti—thrust

(b) 3,000 rpom (T=5.15 kg—m)

Fig. 8 Cylinder peripheral temperature distribution at 1/2 load
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Front —e—High temperature(C)
160 T
140 —a—{ ow temperature(C)

138
Anti —thrust

Rear

(a) 2,500 rpm {T=5.23kg—m)

—e— High temperature(C)

Front
160r91n48 —&— ow temperature(C)

141
Anti—thrust -

(b) 3,000 rom (T=4.6 kg—m)

Fig. 9 Cylinder peripheral temperature distribution at 3/4 load
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Front +— High temperature( C)

160 11,45 —8-Low temperature(TC)

1
nti—thrust
' 126

(a) 2,500 rom (T = 5.43 kg—m)

Front —e—High temperature(‘C)
160 - —8— [ ow temperature(TC)

mi—thrust13 { Thrust

(b) 3,000 rpm (T= 4.75 kg—m)

Fig. 10 Cylinder peripheral temperature distribution at full load
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200 — ¢ O load
m 1/4 load
o 180 - A 1/2 load
— X 3/4 load
160 - + Full load z
o |
[ 140 X . : X
@ + % X
& g X X X & n :
@120 - ] A m !
a | |
s ‘ 'Y
- 100 ¢ IS ¢ * 'y T
< ¢
3 80 -
|
60 i It 1 —_f
Front Thrust Rear Anti—

thrust

Cylinder peripheral position

(a) 2,500 rpm

Fig. 11 Cylinder peripheral temperature distribution at TDC
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200 ——  e0load |

| m 1/4 load .

o 180 a1/2load |
‘w’ ‘ X 3/4 load
= 160 | + Full load "
5 X
g 140 | u X )é
c 2 ‘
" ' (] *
§ 100 ’ ® ® ¢ ® * \
=
O 80

60 ' ) 1 1 1 J

Front Thrust Rear Anti—

thrust
Cylinder peripheral position

(b) 3,000 rpm

Fig. 11 Cylinder peripheral temperature distribution at TDC
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Cylinder axial position

(b) 2,500 rpm

— & Front
© 180 - O Thrust
\; A Rear
5 160 - X Anti—thrust i
©
& 140 2
Q
R \ s
= A
) | i o e
E 100 F X x
S 80 ¢ . .
|
60 [ J D L i .
TDC MID BDC
Cylinder axial position
(a) 2,000 rpm

200 .
— & Front
© 180
= a Thrust |
2 160 A Rear [
= X Anti—thrust :
g 140
- o A -
S 100 ¥ o !
£
5‘ 80

60 . __

TDC MID BDC

Fig. 12 Cylinder axial temperature distribution at 1/4 load
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:a 180 e Front
- O Thrust
% 160 - A Rear
§ A X Anti—thrust
o 140
g g
E
S 120 - a
_ o o A A
8 100 - ¥ ¥
= 2 \
6 80 - t

60 —— —- - —e !

TDC MID BDC
Cylinder axial position
(c) 3,000 rpm

200
- & Front
8 180 O Thrust
1o A Rear
—_ ‘] -
=] 60 X Anti—thrust ‘
I A ‘
— 1 I
é 40 ! A
& 120 B N a A ’
- : &
5 ‘
E 100 " ¥ z
S 80 -

60 - : -

TDC MID BDC

Cylinder axial position
(d) 4,000 rpm

Fig. 12 Cylinder axial temperature distribution at 1/4 load
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Cylinder temperature (C)

Cylinder temperature (C)

200

180 - & Front ;
0O Thrust
160 - A Rear
A X Anti—thrust
140 ¢ &
120 g A
A
o 0 g
100 - § » :
80 - ‘
60 e e JO
TDC MID BDC
Cylinder axial position
(a) 2,500 rpm
200 —
180 :L & Front !
i 0O Thrust :
160 5 A Rear |
; x Anti—thrust :
140; A
120 &
m] A
" A 3
100 - § ¥
80
60 - :
TDC MID BDC

Cylinder axial position

(b) 3,000 rpm

Fig. 13 Cylinder axial temperature distribution at 1/2 load
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200 — e
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Fig. 16 Cylinder peripheral temperature distribution at TDC
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Fig. 17 Cylinder peripheral temperature distribution at TDC
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