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A Study on the Effects of Cross-sectional Dimension Change of Brake Pad Specime
on the Uncertainty of the Compressive Strength

HEA
=T

Soo Hong Park - Jin Kyu Park - Si Wan Kim - Chan Kyoung Park

S . HERIF - ZA|QF - BEREH

n

Abstract The brake pad is one of the basic brake elements of a railway vehicle. It accomplishes braking action by friction
between a pad and a brake disc. Because the brake pad must endure specified high pressure, the compressive strength is
managed as the main performance factor. The standards for measuring the compressive strength of brake pads are KRS,
KRCS, and KRT. These standards specify the size of the test piece for measuring compressive strength as 20mmx10mmx
I15mm (WxDxH). To reduce the uncertainty of the compressive strength, factors of uncertainty were analyzed. The results
show that changing the dimensions of the cross section was useful to reduce the uncertainty. The uncertainty due to the new
cross-sectional dimension shows the effectiveness of reducing uncertainty.

Keywords : Brake pad, Compressive strength, Cross-sectional dimension, Uncertainty
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Table 1 Calculation of compressive strength for 20mm*10mm

specimen

Specimen | Width | Depth | Force Areezl COSIEE:;:W

no. | (mm) |y | )| ) |

1 19.79 | 10.04 | 6889.4 | 198.69 34.67

2 19.80 | 10.02 | 7265.7 | 198.40 36.62

3 19.79 | 10.00 | 6918.8 | 197.90 34.96

4 19.84 | 10.03 | 7018.8 | 199.00 35.27

5 19.74 | 10.00 | 6172.0 | 197.40 31.27
Average | 19.79 | 10.02 | 68529 | 198.28 34.56
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Fig. 1 Specimen for compressive strength
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Table 2 Uncertainty budget for 20mm*10mm specimen

. Standard Probability Sensitivity | Contribution to the | Degree of
Source of uncertainty Value . o . .
uncertainty distribution coefficient uncertainty freedom
F 6852.94 184.77811 0.00504 0.93192 4.18963 oo
Compressive ™5 - 182.65083 t 1 182.65083 5 A type
breaking —
load(N) o - 27.95756 Rectangular 1 27.95756 0 B type(calibration)
O3 - 0.00289 Rectangular 1 0.00289 0 B type(resolution)
w 19.79 0.01695 -1.74629 -0.02901 5.11876
3 - 0.01594 t 1 0.01594 5 A type
Width(mm) |—— typ
de - 0.00500 Rectangular 1 0.00500 e B type(calibration)
S - 0.00289 Rectangular 1 0.00289 0 B type(resolution)
D 10.02 0.00987 -3.45005 -0.03404 9.25174
S - 0.00800 t 1 0.00800 5 A type
Depth(mm)
Sw2 - 0.00500 Rectangular 1 0.00500 e B type(calibration)
w3 - 0.00289 Rectangular 1 0.00289 0 B type(resolution)
Compressive
strength G 34.56 0.93301 4.20928
(N/mm?)
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Table 3 Calculation of compressive strength for 13mm*13mm

specimen
Specimen| Width | Depth Force Area Compressive
o | mm) | mm) | N | mmy | STneh
(mm”)
1 13.16 13.20 5535.0 | 173.71 31.86
2 13.12 13.17 61309 | 172.79 35.48
3 13.17 13.18 5654.6 | 173.58 32.58
4 13.17 13.20 54057 | 173.84 31.10
5 13.14 13.16 53645 | 172.92 31.02
Average | 13.15 13.18 5618.1 173.37 32.41
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Table 4 Uncertainty budget for 13mm*13mm specimen
Source of uncertainty Value Standgrd P.rob.abil'ity Sensitiyity Contributiop to the | Degree of
uncertainty distribution | coefficient uncertainty freedom
F 5618.14 140.75882 0.00577 0.81190 4.33531
Compressive 5 } 137.95441 t 1 182.65083 5 A type
breaking load
N) S - 27.95756 Rectangular 1 27.95756 0 B type(calibration)
33 - 0.00289 Rectangular 1 0.00289 o B type(resolution)
W 13.15 0.01128 -2.46393 -0.02780 7.33987
S - 0.00970 t 1 0.01594 5 A type
Width(mm)
S - 0.00500 Rectangular 1 0.00500 0 B type(calibration)
S - 0.00289 Rectangular 1 0.00289 0 B type(resolution)
D 13.18 0.00987 o0 -2.45832 -0.02425 9.25174
Swi - 0.00800 t 1 0.00800 5 A type
Depth(mm)
w2 - 0.00500 Rectangular 1 0.00500 o B type(calibration)
S - 0.00289 Rectangular 1 0.00289 0 B type(resolution)
Compressive
strength c 3241 0.81274 4.35322
(N/mm?)
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