TECHNISCHE
IIIIIIIIIII

Engine Kinematics

AUTOPISTA

AAAAAAAAA



Piston’s position for “alpha” @_@
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S« =T+ 1—1*cosf —r *cos «
Aplying trigonometry
r* sin x= [ * sinfs

Clearing sinus

r
sinfl = Tsin X= A * Sin &
Applying sin/cos law

sin®B + cos*f =1

cosf = \/1 — sin®p

cosf = \/1 — Ag%sin® «

TDC = Top Dead Center
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Piston’s position for “alpha” @:@
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. T
SOC=’I"+l—l>I<COSIB—T'*C050( COS:B:\/l_ASZSlTLZOC /15=7

 Replacing
Piston’s position

S =T+ [—1x |1— Agsinz X—7T * CcoS X equation for an angle
Alpha.

* Applying Taylor’s expansion and sin/cos identity of double angle

1
/1 — 125in? « ~ 1—5*/1351'712 x

sin? o= > (1 — cos2 x)

A
S ~T [(1 — c0S X) + ZS * (1 — cos2 x)
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Taylor’s expansion

We prove that: [1- A2sin? o< ~1 — % * A2sin? «
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Velocity and Acceleration @:@
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So~7 | (1 — cos x) + 1 * (1 —cos2 x) r
As - 7
« Derivative of the position -> Velocity
. dsx dx  dsg / d = 2% pi * 1 [racs]
S, = . — % w = angular speed = 2* pi * n [rad/s
* dox dt d«

. . S .
Se~T * w(sin X +7 * SIN2 )

« Derivative of the velocity -> Acceleration
d?s, d? x d?s,

_ , _ 2
T doc? dt2 docZ*

w

Sec

Su~T * W*(€c0s X +A * OS2 X)
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Position @
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Drawing a graph of the pistion’s position against “alpha”

A
Se~T1 | (1 — cos x) + ZS * (1 — cos2 x)
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Velocity @
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Graph of the speed versus “alpha”

A
Se~T * w(Sin « +ES * Sin2 &)
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Acceleration @
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Acceleration’s graph versus “alpha”

Se~1 * w?(cos X +As * OS2 )
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Position — Velocity — Acceleration @:@
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Graphing all together versus “Alpha”
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Summary @
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« Geometry and definition of the angle “alpha”.

« Equations for position, speed and acceleration.

« Taylor’'s expansion review.

« With the acceleration’s equation, one can calculate:

— Mass force (Fm = mass * acceleration) and

— Partial Torque of the crankshaft -> The gas forces are not yet considered
Fg 2.5 : : : : : . .
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