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Friction and Wear Characteristics of Automotive Friction
Materials Containing Different Relative Amounts of
Solid Lubricants(Graphite, MoS, and Sb,S;)

Nak Cheon Choi

» Ho Jang

Division of Materials Science and Engineering, Korea University

Abstract-The effects of solid lubricants on wear and friction characteristics of friction materials were

studied using a pad-on-disk type friction tester. Friction materials with ten formulations containing

different relative amounts .of solid lubricants(graphite, MoS,, and Sb,S,) were investigated. Results of

this work showed that each formulation with different relative amounts of the lubricants had unique

friction characteristics. At low brake temperatures, friction materials containing rich graphite showed a

small amount of p change during sliding. At elevated temperatures, on the other hand, friction

materials with rich Sb,S; and graphite showed smaller p changes suggesting complementary

lubrication of Sb,S; and graphite during sliding. However, the friction materials with rich Sb,S,

showed a large amount of wear.
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Table 1. Raw material ingredients used in this work [vol.%
) S"“““e";T AlBlc|{p|lE|Flc|Hu]|1]3J
| Ingredients

Binder 16 16 16 16 16 16 16 16 16 16
Abrasives 8 8 8 8 8 8 8 8 8 8

Fillers 37 37 | 37 37 37 | 37 { 37 37 37 37

Friction modifiers 30 30 30 30 30 30 30 30 30 30
Graphite 3 5 2 2 3 4 4 3 2 2

MoS, 3 2 5 2 2 2 3 4 4 3

Sb,S; 3 2 2 5 4 41 3 2 2 3 4
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Table 2. Experimental procedure

Burnishing
1# : IBT=room temperature, P=6kgf/cm?*, V=600rpm, Interval=10min
2" . IBT=room temperature, P=6kgf/cm?, V=600rpm, Interval=10secx20
Friction Test (Interval of each test=40sec)
BT | Vetoor Pressure | | oxgfiom? | Skgflom® | 6kgflem® | dkgfiem?
500rpm Test | Test § Test 9 Test 13
200°C 400rpm Test 2 Test 6 Test 10 Test 14
300rpm Test 3 Test 7 Test 11 Test 15
200rpm Test 4 Test 8 Test 12 Test 16
500rpm Test 17 Test 21 Test 25 Test 29
50°C 400rpm Test 18 Test 22 Test 26 Test 30
300rpm Test 19 Test 23 Test 27 Test 31
200rpm Test 20 Test 24 Test 28 Test 32
Wear Test
IBT=room temperature P=8kgf/cm?, V=600rpm, Interval=10min
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Fig. 2. Ap as a function of vol.% at constant applied pressure(10kgf/cm?).
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Graghite MaS,
Fig. 3. Ap.as a function of vol.% of at

constant IBT(200 C) and velocity(500rpm).
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Fig. 4. Amounts of friction materials wear

measured after friction.
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