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Abstract— Polyamides are the most common engineering 

polymer. The tribological properties of polyamides 

considered good, but yet different fillers as solid lubricants 

and fiber are added into polymer matrixes to improve their 

performance in sliding systems. Carbon fibers also have 

good stiffness, strength hence it can be used to reduced wear 

rate .PTFE used for better COF. These properties can also 

be improved further when suitable particulates, which 

causes increase their strength and hence the load carrying 

capacity of the components. The objective of this 

Dissertation work is to evaluate the influence of test speed 

and load on the wear behavior of polyamide 66 reinforced 

with increasing amount of carbon fibers and also fix amount 

of PTFE, under dry condition. 
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I. INTRODUCTION 

In recent years, polymeric matrices reinforced with fibers 

were being increasingly used or numerous mechanical and 

tribological purposes, such as seals, ears, bearings and cams 

to replace metallic materials posses its attractive 

combination of lightweight, economic fabrication, good 

chemical resistance and low friction coefficient [1]. The 

feature that makes polymer composites so promising in 

industrial applications is the possibility of tailoring their 

properties with functional fillers [5]. A great attention was 

given to the fibrous fillers because of the easy processing 

and the significant improvement in mechanical and 

tribological properties [7]. Carbon fiber reinforcement are 

widely use in the high-performance applications due to its 

outstanding mechanical properties combined with low 

weight, have been widely investigated by many researchers 

in order to attempt to understand the modifications in the 

tribological behavior of the polymer matrix [9]. Composite 

materials are employed in a vast range of applications 

because they offer combinations of properties unattainable 

with metals, ceramics or polymers alone. Filled polymers 

form an interesting class of composites. These offers not 

only attributes such as light weight and corrosion resistance 

but also excellent tribological properties. Filled polymer 

composites have therefore replaced many traditional 

metallic materials for sliding components. Over the years, 

many kinds of inorganic materials have been used as fillers 

for polymers, such as metal powders, minerals, oxides, 

mica, carbon black, solid lubricants and salts. Metal 

powders are normally used as fillers to improve the 

electrical, thermal and tribological properties of polymers. 

The improvement in these properties is obtained only when 

the filler loading is above a threshold level. Mineral fillers, 

being relatively inexpensive, are often used to increase the 

bulk of a material. Composites with these fillers can thus be 

made at lower cost. Mineral fillers have demonstrated the 

ability to modify properties such as rigidity, hardness, heat 

resistance, thermal expansion, electrical behavior, density, 

color and sometimes also the tribological behavior. Solid 

lubricants are added mainly to reduce the coefficient of 

friction but have also been found to reduce the wear rates of 

some polymers. Polyamides (PAs) are widely used 

thermoplastic polymers for such applications. Polyamides 

such as PA6 and PA66 are engineering thermoplastics 

which have found great attractions in wide variety of 

engineering applications due to their desirable mechanical 

properties, suitable tribological characteristics and ease of 

processing. The good wear resistance and self-lubricating 

characteristics as well as good strength and stiffness of PAs 

make these thermoplastics promising candidate in the 

bearing applications where two different bodies are in 

contact at severe sliding conditions. These properties can 

also be improved further when suitable particulates, short 

fibers or special additives are incorporated into the PAs. 

Reinforcement of PAs with fibers can increase their strength 

and hence the load carrying capacity of the components. The 

incorporation of fibers effective in preventing large scale 

fragmentation, but they tend to undergo fracture under 

heavy loading conditions and cause abrasion to contact 

surfaces. So, addition of particulate solid lubricants in the 

presence of fiber has the potential to reduce the abrasion by 

fibers by maintaining a low friction film. Among the fiber 

reinforcements, glass, carbon and aramid fibers are the most 

likely candidates and are widely employed. Among all the 

fibers, especially carbon fiber is the most commonly used, 

both in the textiles industry and in polymer composites, 

where it accounts for 90% of the reinforcement used. They 

are often preferred because of its good chemical durability 

and high softening point. Carbon fibers also have good 

stiffness, strength and weathering properties. The pre-

dominant solid lubricants used in thermoplastics is PTFE. 

II. LITERATURE REVIEW 

Gai Zhao et al.[1] The investigation of wear and friction of 

polyimides reinforced by CF, GF and aramid fibers were 

studied and comparatively evaluated under dry sliding 

against sandpaper and steel rig as well as under three-body 

abrasive conditions. Wear mechanisms are found to be 

dependent on test conditions. It was proven that 

reinforcements affect tribological properties of the 

polyimide composites to a great extent. Under dry sliding 

conditions reinforcement by fibers results in improved wear 

resistance of the PA based composites. 

B M. Rudresh et al. [2]The investigation of 

thermoplastic blends such as polyamide66 (PA66) and 

polytetrafluoroethylene (PTFE) in 80/20 weight percentage 

proportion was selected. Three micro composites were 

prepared by reinforcing fine particles (micro fillers) such as 

molybdenum disulfide (MoS2) PA66/PTFE/MoS2, 

PA66/PTFE/MoS2/silicon carbide (SiC), of different 

geometric shapes to form the mixture. From Results it is 

clear that that these hybrid micro fillers decreased the tensile 
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strength and tensile modulus of PA66/PTFE blend 

composites. However, the incorporation of MoS2 into the 

blend increased the flexural strength. Composite 

PA66/PTFE/MoS2 showed better mechanical properties 

among the all one. 

Zhiyong Caia et al.[3] The investigations 

tribological performance of pure polyamide 66 (PA66) and 

Carbon fibre (CF) reinforced PA66 composite were studied 

at dry sliding and oil lubricated conditions. The results show 

that the coefficient of friction and specific wear rates for 

pure PA66 and CF/PA66 composite slightly in increase with 

the increase in applied pressure values. On the other hand 

the coefficient of friction is in decrease while the specific 

wear is in increase with the increase in sliding speed values. 

Zhaobin Chen et al.[4] The main purpose of 

mechanical and tribological properties of carbon fiber (CF) 

reinforced polyamide 66 (PA66)/polyphenylene sulfide 

(PPS) blend composite were studied in this article. It was 

found that CF reinforcement greatly increases the 

mechanical properties of PA66/PPS blend. The friction 

coefficient of the sample decreases with the increase of CF 

content. When CF content is lower (below 30%), the wear 

resistance is deteriorated by the addition of CF. The lowest 

friction coefficient (0.31) and the wear volume (1.05 mm3) 

were obtained with the PA66/PPS blend containing 30% CF. 

In addition, the improvements of mechanical properties, 

thermal conductivity, and selflubrication of bulk CFs are 

also contributed to the wear behavior of PA66/PPS/CF 

composite. 

U. S. Tewari et al.[5] This paper reports the results 

of the abrasive wear investigations of various composites of 

polyamide (nylon 6,6) reinforced with increasing amounts 

of carbon fibre against various abrasive papers under dry 

conditions. The object was to study the influence of 

parameters such as: amount of fibre, its orientation, effect of 

solid lubricant (PTFE), and other experimental parameters 

eg load and abrading particle size. It was observed that wear 

rates increased rapidly with increasing fibre concentration. 

A combination of particulate filler (PTFE) and carbon fibre 

proved to be very detrimental to abrasive wear resistance. 

Load, abrading particle size and fibre orientation were 

observed to be important factors in these studies. Efforts are 

made to correlate wear behaviour with appropriate 

mechanical properties. 

B.N. Ravi Kumar et al.[6]The main purpose of this 

paper is the mechanical and three-body abrasive wear 

behaviour of Polyamide 66/Polypropylene (PA66/PP) blend, 

nanoclay filled PA66/PP and short carbon fiber (diameter 6–

7 lm and length 3–4 mm) reinforced PA66/PP 

nanocomposites. The mechanical properties of particulate-

filled PA66/PP composites were studied, and the three-body 

abrasive wear behaviour was assessed by rubber wheel 

abrasion test under different loads/abrading distances. The 

results indicate that addition of nanoclay/short carbon fiber 

in PA66/PP have significant influence on wear under varied 

abrading distance/loads. Further, it was found that nanoclay 

filled PA66/PP composites exhibited lower wear rate 

compared to short carbon fiber filled PA66/PP composites. 

Udmale Sandeep B et al.[7] This paper presented 

hopeful material which can replace the conventional 

materials, metals, and woods. Owing to this the demand for 

analyzing the tribological behavior of FRPCs is amplified. 

The paper reviews the effects of different operating 

parameters and material parameters on wear rate and 

frictional behavior of FRPCs. The analysis reveals that 

operating parameters like sliding velocity, sliding distance, 

load, temperature and material parameters like a fiber 

volume fraction, orientation of fibers , fiber length, filler 

content, and effect of surface treatment have a significant 

effect on the tribological behavior of composite material. 

The wear rate of FRPCs is controlled by adding the proper 

amount of filler content and fiber orientation. 

S.N. Kukureka et al.[8] In this paper an 

investigation into the effect of fibre reinforcement on the 

friction and wear of PA66 in rolling–sliding contact is 

reported. Three types of short fibre—aramid, carbon and 

glass—were examined with the composites running against 

identical materials in a twin disc machine. It was found that 

the aramid-fibre reinforcement did not significantly alter the 

friction of the matrix material. However, both the carbon-

fibre and glass-fibre reinforcement reduced the coefficient 

of friction substantially. Wear of the aramid and carbon-

fibre composites was essentially linear with time and 

generally around ten times greater than that of the 

unreinforced material. The wear of the glass-fibre composite 

was complex with an initial period where the wear rate was 

similar to that of the unreinforced material 

J. Bijwe et al.[9]This paper studied the Fillers and 

fibre reinforcement increase the strength, stiffness of a 

polymer, and hence are effective in reducing wear in dry 

sliding conditions involving adhesion transfer or fatigue. In 

most cases, the specific wear rate decreased with an increase 

in load. Except for bronze-filled polytetrafluoroethylene 

(PTFE), all the fillers (carbon, graphite, PTFE and MO&) as 

well as short glass fibres increased abrasive wear. These 

results may be attributed to the reinforcement greatly 

reducing the ultimate elongation to fracture which in turn is 

a key factor in abrasive wear performance 

Mehmet Turan Demirci et al.[10] This paper 

studied the effect of sliding velocities, bearing pressure and 

temperature on wear losses of journal bearing composites 

which are made of PA 6.6 + 30%GFR (glass fiber 

reinforcement) and PA66 + 25%GFR + 3%MoS2 (glass 

fiber and molybdenum disulfide were examined at the room 

temperature conditions. The best wear behavior was seen at 

the PA66 + 25%GFR + 3%MoS2 on the journal bearing 

specimens.MoS2 reinforcement provided lower wear losses 

by enhancing the holding ability of the film on counter 

surfaces at high velocity and under high pressure The 

increase of bearing pressure causes increase of wear losses. 

R. Franke et al.[11] This paper depict that The 

Injection molding process for the production of multi-

component shaped parts is gaining increasing importance. 

The investigations were performed with a pure PA 66 and 4 

different modified PTFE-PA 66 compounds with a PA 66 

injection type matrix. The tests were carried out at room 

temperature. The glass-fiber reinforced core gives a 

sufficient stiffness effect of the part even at higher 

pressures. On the other hand the addition of bronze powder 

as filler or aramid fibers as reinforcement material in 

compound PTFE-PA 66 materials results in compounds with 

high mechanical strength and low wear. 
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A. Literature summary 

The literature survey conclude that the CF increases wear 

resistance and mechanical properties of PA when added in it 

up to certain extent with other particulate such as PTFE. By 

the addition of PTFE in most of the composite caused 

improvement of coefficient of friction. 

From literature review it is clear that there is vast 

scope for study on reinforcement of polymer. 

Among all fiber scarce data is available on carbon 

based polyamide composite. There is no comparative study 

is done on fiber and solid lubricant composite. 

So this study is intended to provide useful data on 

carbon fiber, PTFE based composite by using different 

concentration and combination in polyamide 66. 

III. PROBLEM STATEMENT 

From the literature survey the use of composite is increasing 

continuously because metal journal bearing requires 

lubrication as well as the it provides less coefficient of 

friction. So in order to avoid such problem use the 

polyamide for journal bearing bush is preferred. The main 

important aspect is to reduce the coefficient of friction; it 

should possess the sufficient strength, as well as to solve the 

heat dissipation problem when polyamide is used. Also the 

unmodified polymer could not satisfy the demands arising 

from the situation where the good mechanical and 

tribological properties are required. So my aim of work is to 

find the tribological behavior of i.e. wear rate and 

coefficient of friction of PA66 blends with PTFE, CF for the 

application of sugarcane bran conveyor journal bearing 

bush. 

IV. OBJECTIVES 

The problem statement indicates the keen need of 

development of bush material so as to improve self 

lubricanting material. This can be done by using the new 

polymer composite i.e. reinforcement with fiber and solid 

lubricant. So the main aim of this work is to check 

feasibility and to investigate the tribological properties of 

different percentage of CF and effect of PTFE additives so 

as to improve the lubricating and anti-wear properties. The 

objectives of this report can be enlisted as follows. 

1) To determine the coefficient of friction.3 

2) To determine the wear rate 

3) To develop a new polyamide composite for the 

application of journal bearing bush of sugarcane bran 

caring conveyor to decrease the problem arises from the 

metal journal bearing 

V. MATERIALS & METHODS 

A. Materials Used 

The following material used for manufacturing of the 

composite are- 

1) Polyamide 66 (PA 66) 

2) Carbon fibers (CF). 

3) Polytetrafluoroethylene (PTFE) 

B. Fabrication and Formulation of Composite Blend 

The microstructures of polymers are and amount for 

preparation of blend is given in the following table. The 

materials are taken in weight percentage, as follow. 

Composition Designation 

Weight Percentage 

PA 

66 
CF PTFE 

PA 6 6 + CF Mat 1  90 10 - 

PA66+CF+PTFE Mat 2  85 15 20 

PA66+CF+PTFE Mat 3  75 25 20 

PA66+CF+PTFE Mat 4  70 30 20 

Table 1: Formulation Of Composit Blend And 

Microstructure In Weight Percentage (Wt%)[1] 

C. Fabrication Process 

1) Ball mill - 

1) Granules are converted into powder by planetary 

ball milling machine which is shown in fig 

 
Fig. 1: Planetary Ball Mill B .Injection Molding - 

Injection molding is accomplished by forcing 

molten plastic under pressure into a cavity formed between 

two matched metal mold halves. Once the plastic cools, the 

molds are opened and the part is removed. 

 
Fig. 2: Rod Of Composite D.LOAD AND 

SPECIFICATION 

As the application is selected as a sugarcane bran 

conveyor bearing hence the specification for load are as 

below 

Type of bearing 
Sugarcane bran conveyor 

bearing 

Maximum load 1200 N 

Minimum load 1000 N 

Maximum velocity 13 m/s 

Minimum Velocity 10 m/s 

Diameter of journal 380 mm 

D. TESTING 

1) Wear and COF 

All the reading of wear testing are taken at SND College Of 

Engineering and Research Centre Yeola. Using a pin-on-

disc Tribometer (TR-20LE).The AISI SS 304 stainless steel 

disc is used for surface tester. The testing was carries out 

under dry condition.The specification of pin are as follows, 

Diameter of pin = 8mm 

Length of Pin = 30 mm 



Tribological Behavior of Polyamide 66 Blend with CF & PTFE 

 (IJSRD/Vol. 5/Issue 05/2017/057) 

 

 All rights reserved by www.ijsrd.com 240 

Contact area between pin and disc = 50.26 mm². 

Content C Si Mn P S Cr Ni 

Percentage 0.08 0.75 2.00 0.045 0.03 18 10 

Table 3: Material Composition Of Aisi Ss 304 (04cr18ni10) 

Stainless Steel Disc 

 
Fig. 3: Pin On Disc Apparatus. 

E. Hardness test- 

This test is performed with Rockwell Hardness Tester. 

F. DESIGN OF EXPERIMENT 

Design of experiment (DOE) is a control experimental 

design for analysis and interpretation of experimental data. 

The experimental values of the three investigated factors of 

variable i. e. load (kg), Materials composition and 

velocity(m/s). The number of experiment is randomly 

generated from the MINITAB 17 software. 

G. TAGUCHI METHOD 

It is an engineering method for product or process design 

that focuses on minimizing variation or sensitivity to noise. 

When used properly, Taguchi Design provide a powerful 

and efficient method for designing products that operate 

consistently and optimally over a variety of conditions. In 

robust parameter design, the primary goal is to find factor 

settings that minimize response variation, while adjusting 

(or keeping) the process on target. After you determine 

which factors affect variation, you can try to find settings for 

controllable factors that will either reduce the variation, 

make the product insensitive to changes in uncontrollable 

(noise) factors, or both. A process designed with this goal 

will produce more consistent output. For that mixed array is 

used for analysis. 

Taguchi Orthogonal Array - 

L8(4^1 2^2), Factors:  3, Runs: 8 

VI. RESULT AND DISCUSSION TABLE III. FACTORS AND 

RESPONSE TABLE 

Material Load Velocity Wear COF 

90-10 100.910 0.11 15 0.0745 

90-10 117.119 0.13 17 0.0606 

85-15 100.910 0.11 14 0.0518 

85-15 117.119 0.13 15 0.0572 

80-20 100.910 0.13 13 0.0662 

80-20 117.119 0.11 14 0.0452 

70-30 100.910 0.13 7 0.0324 

70-30 117.119 0.11 9 0.0341 

A. Effect of load on material composaition 

 
Fig. 4: a .Wear Vs Time at 100.91N Load 

 
Fig. 4: b. Wear Vs Time At 117.189 N Load 

From the Fig 4 a and 4 b it is clear that as the wt% 

of CF increases in PA66 up to 30Wt% the wear is reduced 

to 7 micron and 9 Micron as compared to other composite 

from 15 Micron and 17 Micron. 

B. Effect on COF of Material Composition 

 
Fig. 5: a COF Vs Time at 100.91 N Load 
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Fig. 5: b COF Vs Time at 117.189 N Load 

From the Fig 5 a and  5 b it is clear that the COF is reduced 

to 0.0314 and 0.0386 in 30 Wt% of PA66 at different loads 

from 0.0818 and 0.0687. 

1) Response for Signal to Noise Ratios For wear Smaller is 

better 

Level Material Load Velocity 

1 -24.07 -21.41 -22.11 

2 -23.22 -22.53 -21.83 

-22.60 

-17.99 

Delta 6.07 1.13 0.29 

Rank 1 2 3 

2) Regression Equation 

Wear^0.5=3.5755+ 0.4226 Material_90-10 

0.2319 Material_85-15 + 0.0981 Material_80-20 

0.7526 Material_70-30- 0.1090 Load_100.910 

0.1090 Load_117.119+ 0.0136 Velocity_0.11 

0.0136 Velocity_0.13 

Response for Signal to Noise Ratios For COF 

Smaller is better 

Level material load velocity 

1 23.45 25.41 26.13 

2 25.28 26.36 25.64 

25.24 

29.57 

Delta 6.11 0.95 0.48 

Rank 1 2 3 

3) Regression Equation for COF 

COF^0.5 = 0.22755 + 0.0320 material_90-10 + 0.0058 

material_85-15+ 0.0074 material_80-20- 0.0452 

material_70-30 + 0.00690 load_100.910 - 0.00690 

load_117.189 - 0.00310 velocity_0.11 + 0.00310 

velocity_0.13 

C. Effect on Hardness of Material Composition – 

Pure blend has got least hardness compared to others. This is 

due to fiber reinforcement. The 30 % wt. Carbon fiber 

reinforced composite has got more hardness compared to 

other fiber reinforced composites. Hybrid fiber reinforced 

composite has got more hardness compared to pure 

Composition 

Hardness PA 

66 
CF PTFE 

90 10 -  73 

85 15 20 75 

75 25 20 76 

70 30 20 79 

VII. CONCLUSION 

From the above discussion of Effect of load on the wear rate 

and coefficient if friction on the PA 66 composite , it’s been 

clear that For the same load of the PA 66 and 10 wt.% CF 

and PA 66and 30 wt.% of CF the wear rate is reduced. 

For the same load of the PA 66 and 10 wt.% CF 

and PA 66and 30 wt.% of CF the COF is also reduced, So 

the CF is the significant factor in case of both wear rate and 

COF. Finally as the wt.% of CF increases in the PA 66 the 

wear rate and coefficient if friction is reduced. PTFE also 

plays vital role to reduce COF .Due to fiber reinforcement 

hardness increases. Carbon fiber plays important role to 

reduced wear rate of PA 66. Composite PA 66 has much 

good mechanical and thermal properties as compared to 

plain PA 66.Filler content is found to have greatest 

influence on COF. This composite give better performance 

in bush bearing of sugarcane bran conveyor 

ACKNOWLEDGEMENT 

First and foremost, I would like to express my deep sense of 

gratitude and indebtedness to my Guide Prof.D.S.Pawar, 

Prof.M.S.Mhaske, PG coordinator, Department of 

Mechanical Engineering for his invaluable encouragement, 

suggestions and support from an early stage of this Project 

and providing me extraordinary experiences throughout the 

work. I am highly grateful to the Principal Dr. Y .R .Kharde 

and Head of Department of Mechanical Engineering, Prof. 

R. R. Kharde, Pravara Rural Engineering College, Loni for 

their kind support and permission to use the facilities 

available in the Institute. 

REFERENCES 

[1] Gai  Zhao,  Irina  Hussainova,  MaksimAntonov,  

QihuaWang,  Tingmei Wang ―Friction and wear of 

fiber reinforced polyimide composites‖, 2013; Wear 301 

: 122–129 

[2] B. M. Rudresh, N. Ravikumar, D. Madhu,‖ Hybrid 

Effect of Micro Fillers on the Mechanical Behavior of 

Polyamide66/Polytetrafluoroethylene Blend‖ 

,Department of Mechanical Engineering, Government 

Engineering College, K R PET, Mandya - 571 426, 

Karnataka, India.Oct.2015 

[3] Zhiyong Cai, Wenxia Wang,‖ Friction and wear 

properties of polyamide 66 composites filled with 

carbon fiber under dry sliding and oil lubricated 

condition‖ , 2012; Applied Mechanics and Materials 

Vols 148-149 . 

[4] Zhaobin Chen, Xujun Liu, Renguo Lu , Tongsheng Li, 

―Friction and Wear Mechanisms of PA66/PPS Blend 

Reinforced with Carbon Fiber‖,2007; DOI 

10.1002/app.25999 Wiley InterScience. 

[5] U. S. Tewari, J. Bijwe, J. N. Mathur and Indu Sharma,‖

 Studies on abrasive wear of carbon

 fibre (short! reinforced polyamide 

composites‖,1992;Tribology International. 

[6] B.N. Ravi Kumar , B. Suresha , M. Venkataramareddy,‖ 

Effect of particulate fillers on mechanical and abrasive 

wear behaviour of polyamide 66/polypropylene 

nanocomposites‖,2009; Materials and Design 30 (2009) 

3852–3858 . 

[7] Udmale Sandeep B,Dr.Patil Rupesh J ,‖ Investigation of 

wear & friction characteristics of laminated polymer 

matrix composite at different temperature - a review 

‖,2016; International Engineering Research Journal 

(IERJ) ,ISSN 2395-1621 

[8] S.N. Kukureka , C.J. Hooke , M. Rao , P. Liao , Y.K. 

Chen, ― School of Metallurgy and Materials, The 

University of Birmingham, Edgbaston, Birmingham 

B15 2TT, UK‖, Tribology International 32 (1999) 107–

116, 16 February 1999 

[9] J. Bijwe, C. M. Logan1 and U. S. Tewari ―Influence of 

fillers and fibre reinforcement on abrasive wear 

resistance of some polymeric composites‖,1990; Wear, 

138 (1990) 77 – 92. 



Tribological Behavior of Polyamide 66 Blend with CF & PTFE 

 (IJSRD/Vol. 5/Issue 05/2017/057) 

 

 All rights reserved by www.ijsrd.com 242 

[10] Mehmet Turan Demirci ,Hayrettin Duzcukog¢¨lu , 

―Wear behaviors of Polytetrafluoroethylene and glass 

fiber reinforced Polyamide 66 journal bearings‖, 

Materials and Design 57 (2014) 560–567, Selçuk 

University, Mechanical Engineering Dep., Konya, 

Turkey, 11 January 2014 

[11] R. Franke , I. Haase , D. Lehmannb, Hupfer , Janke , 

―Manufacturing and tribological properties of 

sandwich materials with chemically bonded PTFE-PA 

66 and PA 66/GF‖ , IMA Materialforschung und 

Anwendungstechnik GmbH, Wilhelmine-Reichard-

Ring 4, 01109 Dresden, Germany, Wear 262 (2007) 

958–971, 20 November 2006 

[12] Dr. S. B. Thakre, Dr. M. D. Pasarkar, A. D. Diwate, 

―A Review On Dry Sliding Wear Characteristics Of 

PTFE And Its Composites With Filler Reinforcement‖, 

Institute of Technology and Research, Badnera, 

Amravati. India, IJIERE Volume 3, Special Issue 1, 

ICSTSD 2016 

[13] Zhaobin Chen, Xujun Liu, Renguo Lu , Tongsheng Li, 

―Mechanical and Tribological Properties of PA66/PPS 

Blend Reinforced with GF‖, Department of 

Macromolecular Science, Key Laboratory of Molecular 

Engineering of Polymers, Ministry of Education, Fudan 

University, Shanghai 200433, People’s Republic of 

China, 10 February 2006 

[14] B V Lingesh ,B M Rudresh ,‖Effect Of SGF On 

Mechanical Properties Of PA 6 6 And PP 

Thermoplastic Composite‖; Material Science 5(2014) 

1231-1240 , 2014 

[15] M.F. Arif, N. Saintier, F. Meraghni, Y. Chemisky, J. 

Fitoussi, G. Robert, ―Fatigue  Damage  

Characterization  In  Short   Glass   Fiber   Reinforced 

Polyamide-66‖, LEM3, Arts et Métiers ParisTech, Metz, 

France, 2I2M, Arts et Métiers ParisTech, Bordeaux, 

France, 2012 

[16] [16] R. Hemanth, M. Sekar , B. Suresha, ―Effects of 

Fibers and Fillers on Mechanical Properties of 

Thermoplastic Composites‖, 641 114, India., Indian 

Journal of Advances in Chemical Science 2 (2014) 28-

35, 26 April 2014. 


