ENGINEERING BULLETIN

Yy’
Ao

ACLGRADED RACE SERIES BEARINGS

What are Graded Race Series Bearings?

Graded Race Series Bearings have been introduced by ACL Bearing Co to

provide performance engine builders with a very high precision component

that is designed to enhance the build quality of performance engines.

Additionally, graded bearings can extend the life of expensive crankshafts \

by increasing the interval between regrinding to the next undersize. \\_
W

ACL Race Series bearings are precision manufactured to a wall thickness
tolerance of £0.0040mm giving engine builders close control of vertical oil
clearance. ACL Graded Race Series Bearings take this precision to a new
level of accuracy with tolerances of +£0.0015 or +0.0020mm.

This accuracy allows for several incremental sizes (i.e. grades) to be
offered allowing better fit control than ‘one-size-fits-all’ bearings (see table 1). Selecting from these grades
allows the engine builder to match bearing size to housing and journal size in order to optimise clearance.

What is the Purpose of Graded Race Series Bearings?

Essentially Graded Race Series Bearings allow the performance engine builder a greater degree of control over bearing clearance.
This in turn gives the builder greater control over key engine running conditions such as:

e (Qptimised high pressure oil film generation for better load support and increased durability.

e Predicatable oil pressure and flow rates to ensure constant supply throughout the engine and adequate bearing cooling under all
operating conditions.

For engines working at the limits of capability the extra build quality provided by tight clearance control can make all the difference.

Table 1. Example: Main Bearing Clearance Range for a Premium High Performance Engine (Nissan VR38)

Housing Diameter Journal Diameter Race Series Bearing ~ Potential clearance ~ Graded Race Series ~ Reduced clearance
Tolerance (OE Spec)  Tolerance (OE Spec)  Thickness Tolerance range due to Bearing Thickness range due to
tolerance stack-up Tolerance selection of best fit
grade

+0.012mm +0.012mm +0.008mm (x2) +0.040mm 5 grades at +0.010mm
+0.002mm

Selection of Optimum Grades

Tables are available that split both the housing and journal specifications into 0.001mm increments (see Table 2 over page). Optimum grade selection
is found at the intersection of the actual measured housing and journal sizes. Graded Race Series Bearings are sold as pairs in recognition of the fact
that different grades may be needed at each journal location to maintain optimum clearance throughout the engine.
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Table 2. Example: Selection Table for Nissan VR38 Graded Race Series Main Bearings
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For clear identification ACL Graded Race Series Bearings are marked with a colour ink consistent with the grade band shown in the selection table above.

The Benefits of ACL Graded Race Series Bearings
In summary, ACL Graded Race Series Bearings provide the performance engine builder with:

e Tighter control of bearing clearance potentially leading to:
- Improved transmission of bearing loads, and
- Increased bearing durability.

Improved control of oil pressure and flows.

Additionally, ACL Graded Race Series Bearings
can allow for an increase in the working life of
expensive crankshafts as journals that are
worn but not damaged can be

repolished (with clearance

controlled by the bearings

replacement with thicker grade).

This process can be potentially

repeated many more times than

the traditional approach of grinding

back to the next undersize.
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ACL Race Series Bearings are well proven for their toughness and dependability
in the most demanding performance applications. ACL Graded Race Series Bearings
come with that proven track record while additionally providing the engine builder with improved build quality.
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