R B ZFpL Lo 5

2013/10/17 1



+ TEZAR

\.H,

o HE ]

~N

 BRH RBET B J
RS A AR AR A

2013/10/17 2



B LS

2013/10/17

1.iei: 5 1 i8100% B
2R BEM SRR E-40/;
3. RN K: mE 830, 40g;
4. T

5. K% ;

6. N El s k. B¢ = Al ik 10bar.



L A

RENHL_EH R

2013/10/17



z &
[ I AR
‘ [ oan
[fﬂi’iﬁ}f}%%}\n}\ AR /[A@: L2 K i 2
AR > ‘""{E‘ﬁ/ RS j‘}

/,M}u? M R} LN
[

2013/10/17



B E AT he E R An WA U AR BT

|t | [t T A Eree

=
=

PN, V. S
{ﬁ@ﬁ%%%ﬁ%?

$ FIN B e 22 U BE LA J
%\@éﬂzﬂ%%@?&%\

| |
| |
|
| |
| |
|
| |
|
I A éﬁ{ﬁﬁﬁé%%é@ﬁA J:
| |
|
| |
| |
|
| |
| |
|

{Wﬁ% . TTLSEWCJ { \Lﬁ%ﬂsﬁﬁiﬂﬁﬁa‘ﬂ%?ﬁﬁ@%?ﬁ@

% @E’JS'Z}%/%M?%EJ

op

5 .
) HE ik AT S

2013/10/17



B KA A T R A S A A

B F HAHETE
8 UIRA AT O FINFE T RS HHIE

Qmﬁmmwmm&

WE, Max. In-Plane Principal
(Bvg: 75%)

+5.583e-
5512 5e
+4.667a-
+4 21 0&-
+3.753e-
+3.49%e-
+2 .63 Te-
+2 .3 70e
+1.923e-
+1l.484e-
+1 ..0062~-
+5,487e-
+8 . 110e-

2013/10/17 7

Lo O e s e e B e i e e
B 8 e e e

[ L}

Lad




B KA A T R A S A A

B H) L HALHEE

31 55-1h B AP EAMNRAE
é %’%{%ﬁg Vs, ﬂgﬁjmmﬁr >\>
~— —

- Correlation: 3.0 gm/sec of air flow per Horsepower
(measured per cylinder on steady state air flow bench)

- Develop towards excess air flow
 CoRRELATIaA
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No. Test ltems Conditions Requirements
Temperature INo harmful wears
; IEnvironment vibration (150°C X 1.5hr « -40°C X 2hr)
X 24cycle INo oil leakage
Vibration : 14G X 200Hz
[Thermal shock [FREEPHIN INo oil leakage
2 (150°C X 16hr < -40°C X 8hr)
X 40cycle
3 II!Nut torque r;im 158, for MO, Min 20 N or M INo torsional ship
[Bushing sliding torque
4 B 0.5kgf.m No sliding, failed-out

IStone impact

Impact velocity : 80km/h
Rounded 100g stone

No crack at the base

o oil leakage
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Stone Impact Load

Four load cases / impact positions
Small stone: m=22 g, v=120 km/h
Big stone: m=194 g, v=140km/h
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Load case 3:
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Load case 3. Upward angle.
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Impact of stones — simulation and experiment
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Type 4

» The tile angle can be adjusted from g2 =™ e

0 to 90 degree Abiokn ‘_—' s
* In this example the oil pan is fixed &

for an impact angle of 45 ° R A

» The height is adjusted, so that the
position 3 (marked with a white line)
Is the target for the impactor

» 100 g Projectile Mass
» Velocity 80 km / h
» Free Flight
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Oil Pan Leak Test after Impact Test

The leak test was performed with 4,5L of 10W30
Motor oil, at room temperature.
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