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Friction and wear characteristics between TiCN cermet and cast iron
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B Abstract

Friction and wear tests between the TiCN cermet chip and FC250 cast iron roller have been carried out
using a roller-chip type testing machine in air under unlubricated condition. The friction force-sliding distance
curves were obtained under the following test conditions: normal loads between 10N-30N,sliding speeds
between 0.05m/s-0.3m/s, and a total sliding distance of 2000m. The friction force was affected by the sliding
distance in the different manners depending on sliding conditions. The friction force-sliding distance curves
for the tests could be divided into three groups(type A,type B and type C),depending on the characteristic of
the profile, especially in the early stage (~500m in sliding distance) of each wear test.

In type A, the friction force rapidly increased to a maximum value at the beginning of a test, and then
decreased to a certain stable value for the sliding distance after that. In type B, such rapid decrease in the
frictional force after a maximum value did not appear, although sudden drops or rises were observed
irregularly during the test. In type C, the friction force once decreased after the reaching to a maximum and
again increased to a certain stable value for the sliding distance after that. The amount of wear after the test
was relatively large in the TiCN cermet chip for type B, but remarkably large in cast iron roller for type C.

The origin of such three types of friction force-sliding distance curve and the tendency of wear in both chip
and roller were discussed in related with the results of the sliding surface SEM observation and EPMA
analysis.
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Material | Size, mm Hardness, HRA Roughness, Ra
Chip Cermet 5x10x20 91.6 : 0.5um
Roller | Cast-iron $30x12 50.0 0.1um
(FC250)
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Load P, N 10 20 40

Calculated Herz contact
pressure Pumar, MPa

Sliding velocity V, m/s

56 80 110

0.05, 0.10, 0.20, 0.30

Sliding distance L, m 2000
Atomosphere air
Lubrication none.
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T Chip Roller
Before friction
Type PN Vv, m/s
A 10 0.05
B 40 0.10
c 40 0.20
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{ Classification of F-L curves

Type A J

Type B Type C

Feature in F-L curve
decrease  gaple

rapid increase

sudden decrease on increase stable

increase
decrease
rapid increase

rapid increase

]
The wear condition in P=10N, 20N P=40N P=40N
which each type mainly V=all conditions V=0.10m/s, 0.30m/s V=0.20m/s
appears
Amount of wear Chip | alitile refatively large a little
Roller | a little a little remarkably large

Configuration of | _Chip | mirror finish

sharp streak Fe rich wear powder adhesion

worn surface Roller | grinding mark remained

grinding mark remained plastic flow and decohesion
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