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Measurement of Copper and Other Elements in Brake Friction Materials

RATIONALE

The states of Washington and California passed laws in 2011 restricting the amount of cadmium, copper, hexavalent
chromium, lead and mercury their compounds in brake friction materials. As part of the legislation, brake friction materials

are required to be apalyzed to confirm the levels of the restricted elements are below the values stafed in the legislation.
The SAE J2975 proyides a method on how to generate samples of brake friction material for analysig, how to prepare the
samples for analysig and how to analyze the samples.
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1. SCOPE

This procedure describes a method for generating, preparing and analyzing samples of new and unused brake friction materials for their
chemical constituents.

1.1 Purpose

This recommended test practice is intended to establish a standardized and repeatable method for analyzing the amount of specific
chemical elements in a new and unused brake friction material. Results from this test practice provide the basis to determine the
appropriate environmental marking per SAE J866.

2. REFERENCES

2.1 Applicable Doguments

The following publications form a part of this specification to the extent specified herein. Unless oth¢rwise indicated, the
latest issue of SAE gublications shall apply.

2.1.1  EPA Publicdtions

Available from the Upited States Environmental Protection Agency (EPA), http:/{fwww.epa.gov.

EPA Method 3050B Acid Digestion of Sediments, Sludges and Soils

EPA Method 3051A Microwave Assisted Acid Digestion of Sediments, Sludges, Soils and Oils
EPA Method 6010C Inductively Coupled Plasma - Atomic Emission Spectrometry

EPA Method 7471B Mercury in Solid or Semisolid Wasté (Manual Cold-Vapor Technique)
EPA Method 3060A Alkaline Digestion for Hexayalent Chromium

EPA Method 7196A Chromium, Hexavalent (Colorimetric)

EPA Method 7199 Determination of-\Hexavalent Chromium in Drinking Water, Groundwpter and Industrial
Wastewater Effluents by lon Chromatography

EPA/600/R-93/116 Method for-the Determination of Asbestos in Bulk Building Materials
SAE J866 Frictien’Coefficient Identification and Environmental Marking System for Brakg Linings

3. DEFINITIONS

3.1 Symbols and Abbreviations

ICP-AES - Inductively Coupled Plasma - Atomic Emission Spectrometry
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4. SAMPLE PREPARATION

4.1 Preparation of Brake Friction Material

411  Wipe entire friction assembly with lint-free wipe (i.e., Kimwipe®) to ensure assembly is free of any dust and
foreign objects. Multiple wipes may be needed to accomplish this task. Alternatively, th
rinsed with de-ionized water and then dried with a lint free wipe.

e assembly may be

4.1.2 Determine the thickness of the friction material. For assemblies without any steel back or shoe assembly, simply
measure the thickness. For friction assembilies, the thickness of the friction material can be measured directly as
shown in Figure 1 or the total assembly can be measured and then subtract the thickness of the pressure plate /

shoe steel t

4.1.3 Place frictio
table of the
be taken to
presses may
keep all grin

4.1.2 as sho

4.1.4 Set the depth stop on the drill press @hcfhat it is at the midpoint of the friction material th

(( O
o
FIGURE 1 - MEASUREMENT OF FRICTI% ATERIAL THICKNESS
irill press in a safe manner that meets tr@desired safety requirements of the labq
nsure the plastic bag does not te%gecome damaged during the clamping of

have guarding that prohibits the tive use of a plastic bag. In this case, car
ding debris on the friction face.) *.

wn in Figure 2. .

h assembly in a heavy gage sealable plas@%g (to collect turnings). Place fricfion assembly on the

ratory. Care should
drilling. (Some drill
e should be taken to

ckness measured in

FIGURE 2 - SETTING THE DRILL PRESS STOP AT %2 THE FRICTION MATERIAL THICKNESS
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Set the speed of the drill such that it rotates approximately 400 + 100 rpm at the spindle.

Using a 3mm diameter solid carbide drill bit, drill numerous borings (35-40 borings to a 5mm depth yields greater
than 2 grams of sample) into the friction material uniformly around the entire area to generate enough fines (>2 g)
for subsequent acid digestion. For larger samples of friction, a minimum of 1 hole per 2 cm? is recommended to
ensure uniform sampling. To avoid any edge effects from the processing of the friction material, do not drill within
6 mm of the outer circumference of the friction material (Figure 3).

FIGURE 3 - A SCHEMATIC REPRESENTATION OF A DISC PAD AND LINING SHOWING THE AREA THAT CAN BE
USED FOR SAMPLE COLLECTION (GRAY SHADED). ALSO SHOWN (RIGHT) IS A BRAKE FRICTION ASSEMBLY

417

IN A SEALABLE PLASTIC BAG READY FOR THE START OF SAMPLE COLLECTION

The morphdlogy of the drillings_is dependent on the plunge rate and drill spindle speed Which is specified in
section 4.15 while drilling. A'plunge rate of less than 0.33 mm/sec is recommended (~15 se¢ to drill a 5mm deep
hole) to achieve a consistent and uniform granular particulate. Slower plunge rates yigld a more powdery
consistency] A fasterplunge rate yields a mixture of coarser turnings and granules Which results in an
unacceptable measurement variation of the chemical content. The different morphologies repulting from different
plunge rateq are shown in Figure 4.ferred Morphology
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FIGURE 4 - THE DIFFERENCE IN DRILL TURNING MORPHOLOGIES TH VARYING THE

4.1.8 Collect drill

the sample accordingly.

4.2  Friction Mater
421 Either EPA
material po

Method 305

4.3 Chemical Ana

Q’QtESULTs FROM

DRILL PLUNGE RATES Q
a\@\ial and place in a clean seala

@

X
al Sample Processing for Chemical Ana$is
@

urnings from the working face of the friction m

Method 3050B (via hot block) o
vder collected in 4.1. If analysm’@antlmony is desired, follow the optional dige
DB section 7.5 or EPA Methodénsm section 11.3.2.

N

ysis of Brake Friction Matg't’al Sample

gested sample geherated in section 4.2.1, perform an analysis for the desireq
A Method 6010C_* Inductively Coupled Plasma — Atomic Emission Spectrome

during the a ?%f?s may be necessary.

hature of brake friction materials, it is recommended that diges

dard deviation / measurements average *100) should be less than

triplicate (as a minimum) and the average value be reported.

ending on the amount of specific components in the friction materials,

ble container. Label

r E%’A Method 3051A may be used for the gligesting the friction

st listed in the EPA

chemical elements
try. Because of the
tion and analysis for
Percent Relative
P0% for the triplicate
additional dilutions

If chromium is identified in section 4.3.1 at a level exceeding the criteria of 0.1% by weight, then use either EPA

Method 7196A - Chromium, Hexavalent (Colorimetric) or EPA Method 3060A - Alkaline Digestion for Hexavalent
Chromium followed by EPA Method 7199 - Determination of Hexavalent Chromium in Drinking Water,
Groundwater and Industrial Wastewater Effluents by lon Chromatography to determine the hexavalent chromium

Cold-Vapor Technique) or EPA Method 245.5.

4.3.1 Using the d
following ER
complex an
each pad perfor
Standard Dgviation
measurements.

4.3.2
content.

4.3.3

434

Materials.

To determine the mercury content, follow EPA Method 7471B — Mercury in Solid or Semisolid Waste (Manual

For asbestos fiber analysis, follow EPA/600/R-93/116 — Method for the Determination of Asbestos in Bulk Building
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4.4 Presentation of Results

4.4.1

At a minimum, the presentation of the results is to contain:

e Client

e Project

e Project Number
e Laboratory Name

e Sample Identification - Manufacturer, Edge Code, etc.

e Sample|Type - friction pad, friction block, etc.
e Laboratpry Sample Number

e  Matrix
e Sample[Date / Time

e Sample [Preparation Date / Time
e Analysid Data / Time

e Batch IO
e Preparajion Method Code

e Preparation Method Name

e Analysid Method Number Code
o Analyte Name

e Result
e Detectign Limit
e Reportirjg Limit
e Reporting Units
e Result Qualifier
e Basis (dry/wet)

e Dilution

e Spike LTveI

e % Recovefy

e Upper Control Limit
e Lower Control Limit
e RPD Analyst

e Sample Comments

e Result Comments
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