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Table 1 Composition of the four disc samples used in the
present study (/%)

Sample C Si Mn Nb S Fe
D1 3.84 207 0.72 0 0.074 Bal.
D2 3.82 205 073 0.12 0.074 Bal.
D3 382 205 071 0.21 0.075 Bal.
D4 3.83 205 0.72 0.33 0.075 Bal.
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Table 2 Composition of the resin based friction materials
prepared in this study (v/%)

Category Ingredient Content

Resin 20.4

Binders
Nitrile rubber 5.6
Reinforcements Carbon fibers 6.4
Vermiculite 7.4

Fillers
Barite 54.4
Lubricants Graphite 2.8
Abrasives Alumina 3.0
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Fig.2  Friction coefficient of different discs samples versus
temperature (a) and the corresponding fade rate of resin

based friction materials (b)
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Fig.3 Thickness loss of different disc samples during the whole

test
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Fig.4  Microstructures of discs with different Nb contents:
(al~d1) SEM images of D1, D2, D3, and D4 before etched;
(a2~d2) OM images of D1, D2, D3, and D4 after etching
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Fig.5 Worn surface morphology of friction materials sliding
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Effect of Nb Addition on the Tribology Properties of Gray Cast Iron

Sun Weitao', Huang Xiaoming®, Liu Xiaoliang", Zhou Wenlong?
(1. College of Mechatronics Engineering, Binzhou University, Binzhou 256600, China)
(2. Key Laboratory of Solidification Control and Digital Preparation Technology (Liaoning Province), School of Materials Science and

Engineering, Dalian University of Technology, Dalian 116085, China)

Abstract: The effect of micro-alloyed Nb on the tribology performance of hypoeutectic gray cast iron were studied. Four disc samples
containing different contents of Nb (Owt%, 0.12wt%, 0.21wt%, and 0.33wt%) were fabricated. Non-asbestos resin-based friction materials
were selected as counterface. The friction test was performed on a constant speed friction machine under different temperature conditions.
Prior to test, the microstructure of discs was observed by SEM, TEM and OM. After test, the worn surfaces of friction couples were
characterized by SEM. Results show that the friction coefficient increases firstly and then decreases with the increase of the Nb addition.
This is determined by the refining effect of Nb on the pearlite matrix. The friction efficiency is adversely influenced by the Nb addition.
This is because the as-refined graphite by Nb weakens the heat dissipation capacity. Additionally, the wear resistance of disc increases with
the increase of Nb concentration in the range of Owt%~0.21wt%, but decreases obviously at 0.33wt%. This is closely related to the
transformation of wear mechanisms.
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