DETONATION

DETONATION DEFINED by SAE: { Detonation is the uncontrolled combustion of cylinder gases}

Did you know that Detonation is on the top of the list when it comes to ENGINE FAILURE? ESPECIALLY IF YOU’RE RUNNING OPEN HEADERS.

YOU JUST CAN'T DETECT THE RATTLE OF DETONATION ("HEAR PINGING"). 

This has been a problem since the early seventies for most Hotroders.  In the early 80's timing devices came out by CARTER, MSD, HOLLEY, and ACCEL. These devices could detect pinging or rattle, before your ears could.  Detonation has distinctive Vibrations that are produced by engine knock.  These sensors can tell the difference between valvetrain noise and detonation. With that being said, detonation sensors don't always work perfectly!  But, when they detect detonation, engine timing is retarded until the knocking {detonation} stops. Curing engine knock can be a test for any car enthusiast or even the best engine tuners.  Thanks to the Car Manufacturer, they get high marks for Computer Control Timing Devices; even with low quality gasoline they still bring performance to new levels.  Supercharged & turbocharged factory cars will drop timing if computer devices hear detonation.  Lean fuel mixtures cause knock {detonation} on fuel injected cars.  Adjustable fuel pressure regulators & larger injectors can richen mixture, on carburetors.  Power valves, secondary diaphragm springs, accelerator pumps and squirters can be tuned to deliver a richer air/fuel ratio.

As you know high compression ratios are one of the leading causes of detonation, even a low compression engine can experience {disastrous} detonation if cylinder pressure gets too high {NOS, Supercharging, Turbochargers}.  Engines with a low compression {mechanical} ratio may be more prone to detonation than a high compression engine because a cam with a shorter duration closes the intake valve early and traps more air and fuel in the cylinder at lower engine speeds.  This increases the engine’s effective compression ratio, a high compression engine with a long duration cam bleeds off cylinder pressure at lower engine speeds by delaying the closing of the intake valve.  This is why some street cars with radical cams and outrageous compression ratios can tolerate high static {mechanical} compression.

Cold air induction suppresses detonation by lowering the intake charge. 
Heated intake manifolds [EXHAUST CROSS OVER] improve fuel economy but can also cause engine knock due to heat.  Carburetors can benefit from plastic spacers, manifold heat risers can be blocked off to help keep intake charge cooler {note: on carburetor, engine will take a little longer to warm up}, spark timing should be tailored to car's weight, gearing, and accessories. The engine’s cooling system must also be in top condition.
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