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The audience of this document is intended to be the axle and/or component engineers. The user should be aware of both

the benefits and the

a.

b.

risks of this practice.

Benefits - Bearing and seal life can be maximized when the bearings are adjusted to a light, controlled preload setting.

Risks - The benefits of a light and controlled preload bearing setting are negated if bearing preload force is excessive.

Care must be taken to ensure that preload force does not exceed the recommended amounts. Excessive preload can
cause high operating temperatures, reduced lubricant life, reduced seal life, and premature bearing damage. Bearing
lock-up and/or wheel-end assembly separation may occur if the preload force is excessive. A light preload bearing
setting should only be attempted if the entire bearing setting process is accurate and repeatable.
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3. DEFINITIONS

3.1 END-PLAY

An axial clearance between the bearing’s rolling elements and the races producing a measurable axial wheel-end
movement when a force is applied, first in one axial direction and then in the opposite direction, after oscillating the wheel-

end.

3.2 PRELOAD

A load resulting from an axial interference between the bearing’s rolling elements and races resulting in no discernible
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FIGURE 1 - CONVENTIONAL WHEEL END
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4. PRELOAD SETTINGS

Target and maximum preload force values can be found in columns “D” and “E” in Table 1. Suppliers and/or axle
assemblers developing a preload methodology should take care to ensure that their fastener adjustment methodology
never results in a final setting that exceeds the maximum value listed in column “E” and to ensure their prescribed
adjustment procedure will result in achieving a light, controlled preload setting Maximum GAWR shown is for calculation
purposes and actual GAWR rating for each type of axle should be obtained from the axle manufacturer.

TABLE 1 - PRELOAD SETTINGS

“A”
Maximum ‘n” “E”
GAWR ‘B” “‘C” Target Maximum
(Gross Axle Minimum Maximum Preload Preload
Weight Rating) Load Line®  Load Line™ Fofce Force
N mm mm N N
SAE Configuration (Ibs) (in) (in) (Ibf) (Ibf)
“N” 111 220 23.1 52.3 2220 4 450
trailer axle (25 000) (0.92) (2.06) (500) (1 000)
“‘R” 133 470 46.2 75,2 2220 4 450
powered rear axle (30 000) (1.82) (296) (500) (1 000)
“‘FF/FG” 65 390 -24.9 42.9 1110 2220
nonpowered front axjle (14 700) (-0.98) (1.69) (250) (500)
“P” 113 450 48.8 78.0 2220 4 450
trailer axle (25 500) (1.92) (3.07) (500) (1 000)

LINE

FIGURE 2 - NONPOWERED FRONT

Load line position is measured from the inboard bearing cup backface, the sign convention is explained in Figures 2 and 3.


https://saenorm.com/api/?name=fb72b8a9384b27aeb75e78fd9de749a7

SAE J2535 Revised FEB2013 Page 5 of 7

(+)
— B&C -

LOAD
LINE

FIGURE 3 - TRAILER OR ROWERED REAR

5. METHOD USEQ TO DETERMINE OPTIMUM PRELOADYFOR REFERENCE ONLY)
To determine an optimum preload range for heavy-duty-wheel bearings, it is necessary to calculate the life of the bearings
across a specified range of preload values. The bearing life calculations require a set of constants, a duty cycle, and
wheel-end design data. Table 2 shows the assumptions that were held constant for each of thg wheel-end preload
calculations.

TABLE 2 - CONSTANTS

Applieation Definition Value used for Condition

Velicte Center of Gravity” 1 969 mm (77.5 in)

Track Width 1816 mm (71.5in)
Tire Radius 508 mm (20.0 in)
Bearing Spread See SAE J1842
Lubrication Type® Ol

Wheel Hub Stiffness® Infinite

Two duty cycles were used to determine the target and maximum preload for each of the axle configurations. The line-
haul duty cycle simulates a vehicle operating under conditions where little turning is involved. The city-delivery duty cycle
simulates a vehicle operating under more frequent turning conditions. Tables 3 and 4 show the corresponding duty cycles.

2\/ehicle Center of Gravity refers to the theoretical point of mass for the vehicle where forces act. It is measured vertically from the ground and
is needed for vehicle dynamics calculations that affect bearing life.
3Lubrication type and wheel hub stiffness have minimal effect on the calculated preload values.
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