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TECH TIPS FROM THE CHIEF

THE IMPORTANCE OF PROPER ROD BOLT STRETCH/TORQUE

Whether measured by stretch or by torque, properly preloading a rod bolt is
essential for trouble-free performance. If a bolt is installed without sufficient pre-
load (or pre-stretch), every revolution of the crankshaft will cause a separation
between the connecting rod and rod cap. This imposes additional stretch in the
bolt. The stretch disappears when the load is removed on each revolution, or
cycle. This cycle stretching and relaxing can cause the bolt to fail due to fatigue,
just like a paper clip that is bent back and forth by hand repeatedly. To prevent
this condition, the bolt's pre-load must be greater than the load caused by engine
operation.

A properly installed bolt remains stretched by

its pre-load and is not exercised by the cyclic
loads imposed on the connecting rod. A quality
bolt will stay stretched this way for years
without failing. The important thing is to
prevent the bolt from failing due to fatigue by
tightening it to a load greater than the demand
of the engine. Protect your bolts - tighten them
as recommended.

In other types of bolted joints, this careful
attention to tightening is not as important. For

example, flywheel bolts need only be tightened
enough to prevent them from working loose.
Flywheel loads are carried either by shear pins
or by side loads in the bolts; the don't cause
cyclic tension loads in the bolts. Connecting
rod bolts, on the other hand, support the
primary tension loads cause by engine operation and must be protected from cyclic stretching
that is why proper tightening of connecting rod bolts is so important.

Friction is an extremely challenging problem because it is so variable and difficult to control. The
best way to avoid the pitfalls of friction is by using the stretch method. This way pre-load is
controlled and independent of friction. Each time the bolt is torqued and loosened, the friction
factor gets smaller. Eventually the friction levels out and becomes constant for all following
repetitions. Therefore, when installing a new bolt where the stretch method cannot be used, the
bolts should be tightened and loosened several times before final torque. The number of cycles
depends on the lubricant. For ARP recommended lubes, five loosening and tightening cycles are
sufficient.
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