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Mechanical Characteristics of Automobile Brake Pads

Jaeho Shin’, Kyungjin Kim™ and Woojong Kang™

Key Words : Brake pad(E.2]°]= ZJZ), Friction coefficient(F}2 |57, Fade and recovery(7}5 % 3]X5) Wear loss
(PP £4), Indentation test(YF Y A1)

ABSTRACT

Brake pads are a component of disc brake system of automobile and consist of steel backing plates and
friction material facing the disk brake rotor. Due to the repeated sliding forces and torque in vehicle braking,
friction performance of brake pads are ensured. Futhermore, the brake pad is one of major tuning components
in aftermarket, mechanical characteristics of the brake pad are necessary to evaluate for establishing the cer-
tification standards of tuning components. This study had performed the five specimen tests for friction co—
efficients and wear loss rates according to the SAE test specification. Using the instrumented indentation
method, yield strength and tensile strength were measured. Friction coefficients, 0.386 - 0.489, and wear loss
rates, 1.0% - 3.7% are obtained. The range of yield strength and tensile strength are 21.4 MPa - 105.3 MPa
and 395 MPa - 1764 MPa respectively.
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Table 1 Test procedures for pad friction performance

Test JASO 1SO SAE KS

Pressure 700 / 700 / 700 / 700 /
(kPa) 1,050 1,050 1,032 1,032
Velocity 45/ 45/ 457/ 457 /
(m/s) 6.15 6.15 6.10 6.10

T(?‘C“f’ 100 - 350 | 100 - 350 | 93 - 343 | 93 - 343

6.15 m/s, 6.15 m/s, 6.10 m/s, 6.10 m/s,

Initial 1,050 kPa, | 1,060 kPa, | 1,032 kPa, | 1,032 kPa,
Baseline 100 C, 100 C, 100 C, 100 C,

20 times 20 times 20 times 20 times

6.15 m/s, 6.15 m/s, 6.10 m/s, 6.10 m/s,

1™ 1,050 kPa, | 1,060 kPa, | 1,032 kPa, | 1,032 kPa,
Fade 300 C, 300 C, 283 C, 283 C,
10 min 10 min 10 min 10 min

I 6.15 m/s, 6.15 m/s, 6.10 m/s, 6.10 m/s,

Recoverv 1,060 kPa, | 1,050 kPa, | 1,032 kPa, | 1,032 kPa,

Yl Int’ (10s) | Int” (10s) | Int” (10's) | Int” (10 s)

6.15 m/s, 6.10 m/s, 6.10 m/s,

W 1,050 kPa, ) 1,032 kPa, | 1,032 kPa,
car 200 C, 204 C, 204 C,

100 times 100 times 100 times

615m/s, 1, | 615 m/s, 6.10 m/s, 6.10 m/s,

ond 050 kPa, 1,050 kPa, | 1,032 kPa, | 1,032 kPa,
Fade 350 C, 350 C, 344 C, 343 C,
10 min 10 min 10 min 10 min

o 6.15 m/s, 6.15 m/s, 6.10 m/s, 6.10 m/s,

Recove 1,050 kPa, | 1,060 kPa, | 1,032 kPa, | 1,032 kPa,

Yl mt 109 | Int. 10s) | Int. (10s) | It (10 s)

6.15 m/s, 6.15 m/s, 6.10 m/s, 6.10 m/s,

Final 1,050 kPa, 1,050 kPa, 1,032 kPa, 1,032 kPa,
Baseline 100 C, 100 C, 100 C, 100 C,

20 times 20 times 20 times 20 times

* Int.! intermittence
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Fig. 3 Specimens of automobile brake pads
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Table 2 Test results of friction coefficients (5 specimens)

. - Normal .

Friction coefficient condition High temp.

Specimen 1 0.503 0.455

. Specimen 2 0.496 0.467

S”XDIQ Specimen 3 0468 0.498

Average 0.489 0.473

Pass / Fail Pass Pass

Specimen 1 0.434 0.385

. Specimen 2 0.418 0.394

Saanple Specimen 3 0.430 0.381

Average 0.427 0.386

Pass / Fail Pass Pass

Specimen 1 0.407 0.454

. Specimen 2 0.415 0.455

Salgple Specimen 3 0416 0437

Average 0.413 0.449

Pass / Fail Pass Pass

Specimen 1 0.388 0.389

. Specimen 2 0.38% 0.396

Sagple Specimen 3 0.390 0427

Average 0.388 0.407

Pass / Fail Pass Pass

Specimen 1 0.419 0471

Sample Specimen 2 0.396 0471

E Specimen 3 0.416 0.485

Average 0.410 0.476

Pass / Fail Pass Pass

22

Table 3 Test results of wear rates (5 specimens)

Mass Before After Wear
test (g) | test (g) | rate (%)
Specimen 1 825 8.05 2.4
Specimen 2 8.44 8.10 4.0
Salzple Specimen 3 | 837 799 45
Average 835 8.05 3.7
Pass / Fail Fail
Specimen 1 10.17 9.97 2.0
. Specimen 2 10.37 10.14 2.2
Mgple Specimen 3 | 1022 | 1002 20
Average 10.25 10.04 2.1
Pass / Fail Pass
Specimen 1 8.85 8.69 18
Specimen 2 8.83 867 18
Salélple Specimen 3 | 850 835 18
Average 873 857 1.8
Pass / Fail Pass
Specimen 1 792 7.86 0.8
. Specimen 2 8.36 8.26 1.2
Salgple Specimen 3 | 7.83 779 05
Average 8.04 797 1.8
Pass / Fail Pass
Specimen 1 785 777 1.0
. Specimen 2 7.99 791 1.0
balgple Specimen 3 | 7.60 752 11
Average 7.81 7.73 1.0
Pass / Fail Pass
A7s FPA L A AH(Indenter) 2 AlFHE ¢
QarA dekET FALelE ZAae Azl 7
AR 245 Hrteke AEHeR T dES
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Fig. 4 Instrumented indentation test configuration of automobile
brake pad
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Fig. 5 Stress-strain data points of an automobile brake pad in
the instrumented indentation tests

Table 4 Yield and tensile strengths of automobile brake pads
in the instrumented indentation tests

Specimen Yield Strength Tensile Strength
(MPa) (MPa)
Sample A 487 1151
Sample B 40.2 65.1
Sample C 105.3 176.4
Sample D 472 80.7
Sample E 214 39.5
Average 52.6(+31.4) 95.4(+52.9)
4.4
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