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Friction and Wear Characteristics and Reliability Estimation of
Aircraft Brake System

Dong-Kwan Jang", Dae-Eun Kim"

ABSTRACT

Pin-on-disk and hardness tests using mechanical components of M-20J aircraft braking system were performed to
identify the friction and wear characteristics. The intention of this work was also to analyze a 5-year term maintenance
record of an M-20J aircraft used for flight training at Hankook Aviation University, and to determine the reliability of the
brake system of an M-20J aircraft. The mean wear coefficients of the lining sliding against the brake disk were
compared between the test and reliability estimation to obtain a predictive wear model.
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V = wear volume

k = wear coefficient

L = load

x = sliding distance

P = hardness

t = flight time

n = number of landing
n = scale parameter
= shape parameter
y = location parameter
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Fig. 1 Brake disc specimen
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Fig. 2 Brake

lining Specimen
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Fig. 3 Pin-on-disk tester
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Table 1 Pin-on-disk experimental condition
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Fig. 4 Friction coefficient with respect to sliding time
for test No.1
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Fig. 5 Friction coefficient with respect to sliding time
for test No.2
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Fig. 6 Friction coefficient with respect to sliding time
for test No.3
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Fig. 7 Friction coefficient with respect to sliding time
for test No.4
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Bola vjz3e) iz telde] ntEAFE
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Table 2 Wear coefficient of brake lining

Test Wear Load Sli{iing Surface Wear
No. | Volume Dist. Hardness Coeff.
#1 468 mr | 0.5kgs | 36.5km 96Hv 2.46X10*
#2 3.59mf | 0.5kgr | 33.5km | 96Hv | 2.06X10*
#3 3.12mr | 0.5kge | 42.0km 96Hv 1.43X10*
#4 3.59 mr | 0.5kgr | 43.5km 96Hv 1.58X10*
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Table 3 Frequency of brake disc and lining replacement

List Flight Time No. of landing
Brake Brake Brake Brake
Disc Lining Disc Lining
! 476.1 175.3 2112 590
2 535.2 181.2 2868 818
3 708.3 181.3 3552 959
4 896.1 182.4 5260 975
5 1044.1 2223 5263 979
6 1065.3 226.1 6335 981
7 232.5 984
28 3924 2178
29 397.0 2996
30 406.3 3112
31 439.6 4108
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Table 4 Data for Weibull plot of brake disc(t)

i E(t) In(t) | In(t-r) | In[In{1/R(t)}]

1 | 476 | 0.10938 | 6.16563 | 6.61794 -2.15562

2| 535 [ 0.26563 | 6.28264 | 6.69394 -1.17527

3| 708 | 0.42188 | 6.56287 | 6.88816 -0.60154

4 | 896 | 0.57813 | 6.79805 | 7.06339 -0.14729

5 11,044 0.73438 | 6.95091 | 7.18266 0.28192

6 11,065] 0.89063 | 6.97101 | 7.19863 0.79434
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Weibull Probabiiity Plot of Brake Disc
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Fig. 8 Weibull plot of brake disc based on flight time
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Fig. 9 Reliability function(t) of brake disc
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Fig. 10 Reliability function(t) of brake lining
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Fig. 11 Reliability function(n) of brake disc
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Fig. 12 Reliability function(n) of brake lining
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Fig. 13 Comparison of wear cofficient between measured
and reliabilited values
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