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Abstract In order to improve tribological properties of

polyoxymethylene (POM), the effects of aramid short

fibers (ASF) and polytetrafluoroethylene (PTFE) solid

lubricants, as two classes of additives, were studied. The

appropriate composites of the polymer and the additives

were prepared by melt mixing process. Distribution of

additives in the polymer matrix was characterized by

scanning electron microscopy (SEM). Mechanical proper-

ties in tension such as modulus of elasticity, yield stress,

and stress-at-break as well as the fracture energy in impact

test were studied to explore friction and wear mechanisms

of the composites against a smooth steel surface. Tribo-

logical measurements showed that both additives reduce

friction and wear of the POM. However, both additives

reduced fracture energy of POM in impact test, which

dismisses the role of abrasive mechanism of wear under

applied conditions. On the other hand, tensile results

showed that addition of ASF mechanically reinforces

POM, while PTFE degrades mechanical properties of this

polymer, especially yield stress. Considering the role of

yield stress in the adhesive mechanism of friction and

wear, this property was used to define tribological behavior

of samples. Since ASF induces mechanical stiffening to

POM, increase in yield stress improves tribological prop-

erties. However, PTFE introduces transfer films at the

interface, thus reduction of yield stress is in favor of

tribological properties of this composite. Finally, it is

shown that frictional heating and contact temperature rise

has a significant degrading effect on wear resistance.
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Introduction

Recently, metals have been replaced by polymers in

machine parts because of their ease of manufacturing and

good tribological performances. Among them, engineering

plastics have attracted considerable attentions in tribolog-

ical applications due to self-lubricity and high strength per

weight. However, for enhancement of their efficiency, they

are compounded with various additives. Additives play

different roles in mechanical and tribological behaviors of

polymers. Some of them such as fibers, e.g., aramid or

glass, strengthen the matrix and modify the bulk, which

result in higher wear resistance [1]. Others such as poly-

tetrafluoroethylene (PTFE) and molybdenum disulfide

(MoS2) play as solid lubricants and modify the interface by

creating a film of lubricant. In this case, the composite has

lower strength and load-carrying capacity but lower coef-

ficient of friction and wear [1–4].

To study the mechanism of friction and wear, a two-

term model has been introduced. This model consists of

interfacial (adhesive) and cohesive (abrasive) components

[1, 5]. In the former case, frictional energy density is high,

and it is dissipated in small local areas. This increases local

heating to a great extent. Whereas, in the latter case, fric-

tional energy is consumed for crack propagation in a large
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