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AGURE 6.27 Stagesin
forging @ connecting rod for
an imtemal combustion an-
gine. Note the amount of
flash that is necessary to fill
the die cavities properly,
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As-received connecting rods (a) forged steel, (b) powder metal, and (c) C-70 steel.
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OPTIMIZED DESIGN
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OPTIMIZED DESIGN— — — 88 GM
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Fay
A 4}__
Crank end Fax <
A Gz .
Fex
B _ .
Piston pin end
(a)
i, 3
SPE I SX
(ras Load
(b]

Figure 2.2: Free body diagram and vector representation. (a) Free body diagram of

connecting rod. (b) Free body diagram of piston.
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Normal Combustion

VN

SPARK OCCURS, BALL OF FLAME
FORMS AROUND ELECTRODES

lame Front
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FLAME FRONT SPREADS SMOOTHLY
WHILE PISTON NEARS TDC.
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Normal Combustion
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COMBUSTION PRESSURE IS MAXIMUM AND PISTON

IS A FEW DEGREES DOWN IN CYLINDERA
WWW.Cargeek. i



http://www.cargeek.ir
http://www.cargeek.ir/
http://www.cargeek.ir/

77777

te i

O

|[HIINEESRENEINEN

s AU
: X

77777777

O



http://www.cargeek.ir
http://www.cargeek.ir/
http://www.cargeek.ir/

L T W.cargeek.ir



http://www.cargeek.ir
http://www.cargeek.ir/
http://www.cargeek.ir/

1. Spork Begins Fuel-Air
Mixture Burning.
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2. Flome Advoness (
Smoothly, Campressingiy. 2
and Heoting End-Chorge.

|
Fig. 87 — How Combustion Knock Or Detonatioff Occurs
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lqmtes With Violence,
Producing A Knock.
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Fig. 17-12. Preignition is caused by early, abnormal ignition
of fuel mixture. Abnormal and normal flames collide, produc-
ing a pinging noise.

1
NI T TR

D NN Tl T

Fig. 17-13. Spark knock is generally understood to mean ping
or knock caused by an ignition timing problem.
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(a) Locations on the connecting rod
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UDL applied over 60°
/ 4 surface on either side of
f——= 7 7~ the resultant

; Direction (432°) of linear
acceleration at the crank end
Direction of Resultant Force at Pin

Direction of Eesultant Force at Crank End End
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Location of two strain gages attached to
the connecting rod. Two other gages
are on the opposite side in identical
positions.
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Tension gggsvsion
Compression gggnecting
Bending Axle side
Shear \ * +R— Bolt
Torsion e T i e e B Shaft
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