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Friction and Wear Properties, Mechanism of Attapulgite-Wollastonite/PTFE Composites
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(1. School of Materials Science and Engineering, China University of Geosciences, Beijing 100083, China;
2. Dalian Global Minerals Co., Ltd., Dalian 116100, Liaoning, China)

Abstract: Attapulgite and wollastonite powders modified by a mechanochemical method were added to polytetrafluoroethylene
(PTFE), and then the mineral/polymer composite was prepared by mechanical stirring and cold pressing sintering. The physical and
chemical properties, friction and wear characteristics of the composite were investigated X-ray diffraction, Fourier transform infrared
spectroscopy, scanning electron microscopy , thermogravimetry-differential scanning calorimetry, polarized microscopy, X-ray
photoelectron spectroscopy, Shore hardness test and ring block friction and wear test, respectively. The results show that the
crystallinity and glass transition temperature of the PTFE composite decrease, the hardness increases, the friction coefficient
increases slightly, and the wear rate decreases significantly after adding attapulgite and wollastonite into the composite. It is indicated
that attapulgite and wollastonite are beneficial to the formation of the transfer film on the surface of the metal friction pair, thus
effectively improving the self-adaptability of the friction interface between the PTFE composite and the counter metal friction pair
and reducing the wear rate of the friction pair.
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(a) Morphology of the raw material of attapulgite
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(b) Particle size distribution diagram of the raw material of attapulgite
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Fig. 1 Morphology and particle size distribution diagram of
the raw material of attapulgite
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(b) Particle size distribution of wollastonite
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Table 1 The raw material ratio of PTFE composite material

Fig. 2

w%
Sample No. PTFE Paly Wi
PTFE 100 0 0
PTFE/5Paly 95 5 0
PTFE/10Paly 90 10 0
PTFE/15Paly 85 15 0
PTFE/10Paly/30W1 60 10 30

PTFE is polytetrafluoroethylene; Paly is palygorskite; W1 is wollastonite.

w is mass fraction.
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(a) Morphology of attapulgite after ball milling
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(b) Particle size distribution of attapulgite after ball milling
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Fig. 4 Morphology and particle size distribution of attapulgite
after ball milling
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Fig. 5 XRD pattens of polymer composites
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Fig. 6 FTIR spectra of polymer composites

(b) SEM image of PTFE/10Paly/30W1
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Fig. 7 SEM images of composite materials
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Fig. 12 Three-dimensional surface morphology of friction steel ring and roughness profile curve
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Fig. 13 Surface micro-morphology of friction steel ring
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Load is 200 N, sliding speed is 0.21 m/s, friction time is 2 h.
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Fig. 18 The surface microstructure of the grinding steel ring
with PTFE/10Paly/30W1
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