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Plastic gears have positioned themselves as serious alternatives to traditional metal gears in a wide 

variety of applications. Acetal (POM) is the most commonly used material for polymer gear manufacture. 

Acetal is a thermoplastic used in precision parts requiring high stiffness, low friction and excellent 

dimensional stability. Due to poor wear resistance it is limiting its application to motion transmission and low 

power transmission hence to enhance wear resistance it is blended with poly tetra fluro ethylene (PTFE). 

Mixture of PTFE to POM increase the wear properties of blend. 
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I. INTRODUCTION 

 Polymer is a macromolecule, composed of many 

repeated subunits, known as monomers. Natural 

polymeric materials such as shellac, ambor, wool, 

silk and natural rubber have been used for 

centuries. A variety of other natural polymers exist, 

such as cellulose which is the main constituent of 

wood and paper. The list of such polymers include 

synthetic rubber, phenol formaldehyde resin (or 

Bakelite),  neoprene, nylon, polyacrylonitrile, PVB, 

silicone etc. Common name for many synthetic 

polymers are plastic which we use in day-day life. 

 Gear is a toothed wheel which while rotating 

mesh with another gear to transmit torque. 

Generally gears are made of metals and of late, the 

use of plastic gear has expanded from low power, 

precision motion transmits into more demanding 

power transmission applications. Plastic gears 

provide a number of advantages over metal gears. 

They have less weight, lower inertia and run much 

quieter than their metal counter parts. 

Different approaches on polymer composed gear 

designs for fatigue, life tests and wear behavior are 

done.A.K.Matta etal [1] produced different blends of 

different compositions by a Hakee Rheomix. 

 The objective of this research is to produce POM 

and PTFE blend and investigate the mechanical 

and wear properties of the blend. 

II. BLENDS AND SPECIMEN PREPARATION 

Twin screw extruder is used for the preparation 

of different compositions of the required blend. 

Both the acetal and PTFE are introduced into 

hopper of Twin screw extruder in required 

proportions. The material from the twin screw 

extruder is obtained in the form of small pallets. 

These pallets obtained are used to make the 

specimen. 

 Injection molding is used to prepare the blanks 

required for gear manufacture. It utilizes a ram or 

screw type plunger to force molten plastic material 

into a mold cavity, this solidifies into a shape that 

has conformed to the contour of the mold as shown 

in Fig.2.1 & Fig.2.2 
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Fig2.1.Twin screw extruder 

 
Fig2.2.Block diagram of Twin screw extruder  

PTFE is opaque, rigid and with specific gravity 

2.2. A maximum and minimum temperature of 

3000c& 2000c; melting point 3300c; tensile strength 

6240 psi, Hardness R58. The UV resistance of PTFE 

is shown excellent. 

The properties of POM are Young Modulus is 2.8 to 

9.7 Gpa, Flexural Modulus 2.6 to 8.3 Gpa, Flexural 

strength is 75 to 170 Mpa, Glass transition 

temperature -700c, limiting oxygen index is 15%, 

Maximum temperature onset of melting solidus 

1800c, speed of sound 44 to 77103 m/s, stiffness to 

weight ratio of flexural 1.8 to 5.1 MN-m/kg, tensile 

1.9 to 5.9 MN-m/kg, strength to weight ratio 

flexural 53 to 100 KN-m/kg, Tensile and ultimate 

strengths 42 to 67 KN-m/kg. 

III. SPECIMEN PREPARATION 

Standard specimens are prepared for testing. 

Seven bars of 5×0.5×0.125 in., 0.125in. thick are 

made for flexural testing machine. 64×12.7×3.2mm 

standard specimen size for testing in izod impact 

strength testing machine as shown in Fig.3.1 

 
Fig3.1.Standard Specimens 

 

IV. MECHANICAL AND WEAR PROPERTIES 

The specimens are tested for mechanical and 

wear properties on universal testing machine 

(ASTM D638), Izod impact testing machine 

(ASTMD256), flexural testing machine (ASTMD70), 

UTM (ASTMD638) and pin on disc apparatus. 

Specimen pin of diameter 3,4,6,8,10, 12mm for pin 

on disc apparatus as shown in Fig.4.1 

 
Fig4.1.Pin on disc apparatus 

V. RESULTS 

 

Table.1.Mechanical Properties 

 

Table.1.Wear Properties 
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Fig4.2.Mechanical Properties-Young’s modulus 

 
Fig4.3.Mechanical Properties-Flexural modulus 

 
Fig4.4.Mechanical Properties-Flexural strength 

 

Fig4.5.Wear Properties-Mass Loss 

 
Fig4.6.Wear Properties-Frictional force 

 
Fig4.7.Wear Properties-Coeffcient of friction 

 

From Table.1 and Table.2 & Fig.4.2 to 4.7 there 

is no much change in the mechanical properties till 

the addition of 10% PTFE and the wear properties 

are constantly increasing and we find a great 

decrease in mechanical properties for addition of 

15% PTFE, hence it is not preferable. 

From the above we conclude that the best 

properties have been obtained for 10% PTFE + 90% 

POM. 

VI. CONCLUSION AND FUTURE SCOPE 

With increase in PTFE we find a gradual decrease 

in mechanical properties (tensile strength, 

percentage elongation, young’s modulus, flexural 

strength and flexural modulus) and amount of 

wear loss (wear property) is decreasing i.e., 

increase in wear properties. But we need to 

consider both the wear properties and mechanical 

properties together to get the best gear 

material.Thus we conclude that 10% PTFE + 90% 

POM is best suitable for the gear materials as we 

find improved  wear properties and not much 

drastic decrease in mechanical properties for this 

proportions of PTFE and POM. 

FUTURE SCOPE 

Gears of different grade polymer materials can be 

produced by 3D printing using FDM.[2] [3] [4] 
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Gears of different shapes can be modeled in CAD 

Software’s [5] [6] and thickness of the order of 

hundreds of microns can be obtained by 3D 

printing. 
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