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3. DEFINITIONS

3.1

Balance Weight Assembly

An assembly of the weight and the clip which is intended for mounting on the rim flange to balance the tire/wheel
assembly about its axis of rotation and thus minimize vibrations due to the rotation of the tire/wheel assembly.

3.11

Adhesive Weight

These weights are used to correct imbalance as in 3.1 and are placed on the inner rim diameter behind the spokes and
on the inner diameter at a specified location on the inboard surface.

3.1.2  Weight

A specified mass w
dense mass that carj

3.1.3 Clip
Specially formed me
3.1.4 Spur

An optional part of a
3.1.5 Balance We
Noncorrosive materi
3.1.6 Balance We
Dimensions which a
3.1.7 Balance We
The balance weight

3.1.8 Balance We

A static force require
to test retention of th

th contours to conform to the surface of the rim flange for clip on weights. Adh
be formed to fit the inner rim diameter.

tal affixed to the weight to mount the balance weight on the rimflange.

clip protruding from its surface interfacing with thextim flange that can enhance r¢g
ght Coating

bl coating to prevent corrosion.

ght Key Dimensions

'e essential for fitting the clip.on balance weight on the rim flange.

ght Size

Size is determined by the magnitude of the balance weight mass and is expresse
ght Retention-Force

d to remove the balance weight from the rim flange as set forth in Section 8. A sh
e adhesive weight at its designated location on the inner rim diameter.

esive weights are a

tention.

i in gm (0Zz).

ear force is required

3.1.9 Balance We

ght Retention

The ability of the balance weight to maintain its secure position on the rim flange and at an adhesive weight location
during various service conditions on the road as well as in the laboratory.

3.1.10 Interference

The measure of clip on balance weight press fit computed as the difference between the flange thickness and the weight

gap. This does not a

3.1.11

pply to Adhesive Weights.

For further definitions and descriptions of nomenclature of clip on balance weights, see Figure 1.
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3.1.12 Rim Flange

That part of the rim where the clip on balance weight is mounted.

3.1.12.1 Rim Flange Key Dimensions

Dimensions which are essential for fitting the clip on balance weight on the rim flange.

3.1.12.2 For further definitions and descriptions of nomenclature of rim flange features, see Figure 2 and Figure 3.

4. BALANCE WEIGHT ASSEMBLY TYPES

Clip on balance weight types are identified and marked by letter codes (Table 1). Four different typgs of clip on balance
weights have been [evaluated and recommended for use in the Industry: P, C, T, and MC (see kigure 4). Adhesive
Weights are not congidered to be part of “Assembly Types”.
TABLE 1 - TYPICAL APPLICATION CHART CLIP ON BALANCE WEIGHT SELECT|ON
Wheel Rim Weight Weight Spur Flange Lip Flange
Type Type Gap Depth Thickness (ffset
Referencg Figure C 1.6-2.0 NA 2.0-2.7 101+ 1.2
Number 7
Steel Rolled Flange & P 2.0-2.4 NA 2.7-3.3 10+£1.2
Light Alloy Rolled
Flange T 2.7-3.1 NA 3.4-4.6 10+£1.2
MC 4.1-4.5 0.7-1.1 5.0-6.0 10+£1.2
Referencg Figure
Number
Full Face [Light Alloy, T 2.743.1 NA 3.4-4.6 10+1.2
Steel, CI
Referencg Figure
Number b _ MC 4.1-4.5 0.7-1.1 5.0-6.0 76+.5
Light Alloy Machined

NOTE: Wheels with
to meet rete

ntion Ferce targets.

Flange Lipythickness or tolerances outside of the typical ranges may require diff

erent Flange Offsets
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FIGURE 1 - BALANCE WEIGHT ASSEMBLY TERMINOLOGY
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WEIGHT

WEIGHT CAP

GAP

TYPEP & T TYPE C

5. RIMFLANGET

Rim flange types arg
rim flange types, for

Tire & Rim Associafion (TRA) yearbook.5:Dimensions shown in the TRA book are limited to those

flange contour on tk
dimensions and cor
and 7.

6. RECOMMENDEH

6.1 Light Alloy Ma

WEIGHT
GAP

TYPE MC

WEIGHT GAP DIMENSION'VARIES BY TYPE
FIGURE 4 - BALANCE WEIGHT ASSEMBLY TYPES
PES

identified by letter codes( Rim flange types covered by this document are: J, J
example L, currently in‘use are not included. Configurations of these rim flang

e tire side and de\not include dimensions on the balance weight side. Recor
figurations on ¢he-balance weight side are discussed in Section 6 and are sh

D RIM-ELANGE FEATURES, DIMENSIONS, AND CONFIGURATIONS

chined

B, and JJ. Alternate
es are shown in the
pertaining to the rim
hmended rim flange
bwn in Figures 5, 6,

Recommended rim flange features, dimensions, and configurations are shown in Figure 5. The rim flanges shown in
Figure 5 are intended for MC type balance weights.

6.2 Steel and Light Alloy Rolled Rims

Recommended rim flange features, dimensions, and configurations are shown in Figure 7 and use the “C, P, T, MC” type

weights.

6.3

Fabricated, Full Face Wheels, Light Alloy Wheels

Recommended rim flange features, dimensions, and configurations are shown in Figure 6, are intended for the “T” type

weight.
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7. BALANCE WEIGHT ASSEMBLY SELECTION

Recommended balance weights for different rim types are shown in Table 1.

8. TEST PROCEDURE - AXIAL REMOVAL TEST

8.1

8.1.1 Selection of

Preparation of Clip on Balance Weights for Test

Balance Weights

For each test use a set of new balance weights of different sizes representative of the wheel for which they are intended.

The balance weights
purposes, one grouf
8.1.2 Measureme
For balance weightg
weights intended for
within design specifi
8.1.3  Marking of H
Individual balance v

sequential numbers
flange.

8.2 Preparation of

8.2.1 Cleaning

Clean the surfaces ¢
solvent such as 50/5

8.2.2 Marking

Using a felt pen, m4
mounting points for
gouges, and welds.
8.2.3 Measureme

Measure and record

of aach siza chall ha aauslbh divided-into-two-arouns-aach containinatha-scamae.
OH-eaEH-5Ee-SrahrPBe-eguanry-ahae aHo+tWo-groupS—eath-cotahgtHe-Sae

shall be mounted on the outboard flange and the other group on the inboard. flan
nts of Dimensions of Balance Weights

intended for Light Alloy wheels, measure weight gap and spur depth (where
cation shown in Table 1.

alance Weights

eights of different sizes shall be picked at random/from the selected group a

One half of the group are to be tested on the outboard flange and the other h3

the Wheel

f the outboard and the inboard.rim flanges to remove any dirt or grease by using
0 alcohol and water that leaves' no residue.

ke equally spaced,marks around the circumference of the outboard and inboar|
each of the balance weights. The flange surface at each mounting point shall

nt of RimFlange Dimensions

the' following dimensions on the outboard and inboard rim flanges: Flange Li

umber. For testing
ge.

used). For balance

steel wheels, measure weight gap only. The measured values pfweight gap ang spur depth shall be

nd marked by using
If on the inboard rim

an OSHA approved

i flanges to indicate
pe free of scratches,

b Thickness, Flange

Offset, and Flange

vvidatn 1or all vvheel Types and vveignt lead In and optional groove location To

full Face and Clad

Wheels (see Figures 6 and 7). All measured dimensions shall be within design specifications shown in Figures 6 and 7.

8.3 Test Equipment

The test equipment shall be capable of removing the balance weight from the rim flange as well as measuring and
reading the maximum force required to initiate movement.

8.4 Test Sequence

There is one distinct method to evaluate axial retention. The test shall be conducted using the Pull off Test method (see

Figure 10).
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Install the clip on balance weight using a nonmetallic hammer.

Strike the balance weight in such a manner that one blow properly seats it on the rim flange.

wire loop to the force indicator.

Set the force indicator on the test equipment to zero.

craaca-tha farca-onthelaveruntil tha halanca waiabht-moves  Racord tha maximi
ot tHEOHEe-oR—tHe1eveurttHe-DaraRce-WeligntHovesS—r= HetHe-Hcht iy

The wire loop shall be located under the weight clip on the inboard and outboard rim flange (see Figure 10).

Install the wheel in the test fixture and center it on the base of the fixture as shown in Figure 10.

m indicated force.

8.4.1

NOTE:

8.4.2

8.4.3 Connect the

844

8.4.5 Gradually in

8.4.6 Discard the

8.4.7 Repeat step
using small,

8.5 Calibrate load

8.6 Performance

The minimum value
described in Section

balance weight removed from the rim flange and do not use it in future testing:

s 8.4.1 through 8.4.6 for each balance weight to be installed on the inboard and
medium, and large weights (10 weights per side minimum).

cell using 10 kg (25 Ib) increment weights up to 45 kg (100 Ib).
Requirements

of clip on balance weight retention force determined in accordance with the S
8 is shown on Table 2.

TABLE 2 - CLIP ON BALANCE WEIGHT AXIAL — FORCE VALUES

outboard rim flange

tatic Test procedure

Masg
Min.

(9)
Force (N)

5 10-15 20, 25, 30, 35 40-80
50 60 150 200

>9(
30(

8.7 Adhesive weid

8.7.1 Adhesive w
instead of p

8.7.2

8.7.21 Selection of

For each test use a
or at the inner rim ou

ht test procedure for all size weights and wheels.

ight removal can use the\same test fixture as in Figure 10 except the fixture W
Il (see Figure 9).

Prepare wheel inner rim surface Using an appropriate solvent for cleaning. Allow solvent to dr

IAdhesive Balance Weights

set of new weights of different sizes. The test can be performed on weights locate
tboardlocation as per Customer requirements.

ill be set up to push

y prior to test.

d behind the spokes

8.7.3 Remove pro

ective backing from the weight adhesive and apply weight to the correction locat

on on the wheel.

8.7.4

8.7.5

8.7.6

8.7.7

Apply sufficient force to the weight using a tool to achieve a minimum wet out of 85%. A specified tool and force
to achieve the required wet out is to be developed by the respective Assembly Process Engineers. The unit is to
set for one hour prior to test. Figure 9 shows proper alignment of the tool for all size wheels. A test data sheet is
recommended to record results as required for each Customer.

Set up wheel in the test fixture such that the weight can be put into shear by the probe.

Set up the probe to contact the side of the weight and not the acrylic foam part of the adhesive.

Move the probe down until the weight begins to shear the backing of the adhesive.


https://saenorm.com/api/?name=a240e28dde9af37e322e102a1ce0f04e

SAE J1986 Revised APR2011 Page 9 of 12

8.7.8 When the backing begins to break and the adhesive does not come away from the wheel or the weight, the test is
a pass. A testing force value for shear will be added when development is completed.

9. THE TANGENTIAL TEST METHOD OR SLIDE TEST FOR CLIP ON WEIGHTS ONLY
9.1  Set up the test as per Figure 8.

9.2 Apply force at the end of the weight with the tool in a tangential direction at an angle of less then 10 degrees in an
effort to begin to move the weight. When the force transducer exceeds 20 Ib with out movement, the test is a pass.

10. NOTES

10.1 Marginal Indic|a

A change bar () lochted in the left margin is for the convenience of the user in locating areas*wherg technical revisions,
not editorial change$, have been made to the previous issue of this document. An (R) symbol to the|left of the document
title indicates a confplete revision of the document, including technical revisions. Change bars and| (R) are not used in
original publications, nor in documents that contain editorial changes only.
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