
IJSRD - International Journal for Scientific Research & Development| Vol. 3, Issue 03, 2015 | ISSN (online): 2321-0613 

 

 

All rights reserved by www.ijsrd.com 243 

Effect of PU and PVC Coating on Fabrics for Technical Textile 

Application – A Technical Review 
Jay Patel

1
 Hitesh Mahera

2
 Prof. P. R. Patel

3
 Prof. A. I. Thakkar

4
 Prof. V. D. Shah

5 

1,2,3,4,5
Department of Textile Engineering 

1,2,3,4,5
L.D College of Engineering, Ahmedabad

Abstract— Coating and laminating are finishing process 

designed to add or improve function and to create a material 

with specific properties. The properties of a coated fabric 

depend on the type of polymer used and its formulation, the 

nature of textile substrate, and the coating method 

employed. For outdoor application the coated fabrics should 

have good property like tensile strength, waterproof and 

durable, but tensile strength is more important so study on 

tensile property of fabric should be done. 
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I. INTRODUCTION 

The use of coated textiles for protective clothing, shelters, 

covers, liquid containers, etc., dates back to antiquity. 

Historically, the earliest recorded use of a coated textile was 

by the natives of Central and South America, who applied 

latex to a fabric to render it waterproof. Other materials such 

as tar, resin, and wax emulsions have been used over the 

years to prepare water-resistant fabrics. Due to their vastly 

superior properties, rubber and other polymeric materials 

have become the preferred coatings. Today, coated fabrics 

are essentially polymer-coated textiles.  

Advances in polymer and textile technologies have 

led to phenomenal growth in the application of coated 

fabrics for many diverse end uses. Coated fabrics find an 

important place among technical textiles and are one of the 

most important technological processes in modern industry.  

Textiles are made impermeable to fluids by two processes, 

coating and laminating.  Coating is the process of applying a 

viscous liquid (fluid) or formulated compound on a textile 

substrate. Lamination consists of bonding a pre-prepared 

polymer film or membrane with one or more textile 

substrates using adhesives, heat, or pressure. Fibrous 

materials are also used for reinforcing polymeric materials 

to form composites for use in tires, conveyor belts, hoses, 

etc.   

Several methods of production are used to 

manufacture a wide range of coated or laminated fabrics. 

Broadly, they are spread coating, dip coating, melt coating, 

and lamination. They not only differ in the processing 

equipment used, but also in the form of polymeric materials 

used. Thus, paste or solutions are required for spread 

coating; solutions are required for dip coating; and solid 

polymers such as powders, granules, and films are required 

for melt coating and lamination. The basic stages involved 

in these processes include feeding the textile material from 

rolls under tension to a coating or laminating zone, passing 

the coated fabric through an oven to volatilize the solvents 

and cure/gel the coating, cooling the fabric, and 

subsequently winding it up into rolls. 

II. LITERATURE SURVEY 

A. V Masteikaite& V Sacevičiene: 

This paper presents the influence of structural parameters of 

coated fabrics and laminates on the breaking force, 

elongation, tensile energyduring their stretching in various 

directions and types of failure have been studied. It is 

observed that the tensile properties of coated fabrics and 

laminates depend not only on the structural characteristics of 

their base layer but also on polymer film and degree of its 

intensities. It is pointed out that for tested fabrics; main 

tensile characteristics and behavior during stretching in 

different directions are very different. The higher degree of 

elongation for maximum strength is observed in bias 

direction (45°) for fabrics with woven layer and in course 

direction for fabrics with knitted layer. The failure in coated 

and laminated fabrics may be of three types: (i) both layers 

break at the same time instantaneously when the specimen 

reaches the maximum strength; (ii) the distortion of fabric 

continues for some period after the specimen reaches the 

maximum strength; and (iii) during tensioning delamination 

occurs between layers of fabric. 

 
Table1: Physical Properties of Fabrics

Penetration into the base layer. The analysis of 

stress-strain curves and fabrics fracture shows three types of 

fabrics distortion, namely instantaneous, continuous for 

some time and breaking of fabrics separate layers at 
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different durations. The tensile direction for coated fabrics 

and laminates has considerable influence on tensile 

characteristics. 

It is known that the degree of tensile force depends on body 

constitution and garment ability to adapt to dimensional 

changes of body surface. On the other hand, as the isotropic 

fabrics used in garments are joined together with various 

seams, they suffer with tensions in different directions and 

in different 

 
Fig 1: Fabrics Maximum Strength for Specimens Cut in 

Various Directions 

B. YixiLuo', Hong Hu & Raul Fangueirob: 

The tensile and tearing behaviour of biaxial warp-knitted 

fabrics made with polyester fibre and coated with PVC 

under biaxial tensile loads has been studied. The typical 

tensile and tearing load-extension curves under biaxial 

tensile loads are presented and discussed. The failure 

mechanism of samples, in particular, by evaluation of the 

influence of crack length and direction under biaxial tensile 

loads is observed and analysed. The results show that the 

tensile properties of biaxial warp knitted fabrics coated with 

PVC depend on the yarn linear density, the densities of 

insertion and stitch yarns, the regularityof yarn tension 

during knitting and the quality of coated fabric. The pre-

cracked tearing strength decreases with the increase in initial 

crack length and the maximum extension supported by a 

sample is increasing with the initial crack orientation. 

1) The  biaxial tensile properties of  PET fibre biaxial 

warp knitted fabric coated with PVC depend on the 

count and density of the insertion and stitch yams, 

regularity of the yam tension during knitting and 

quality of coated fabric. 

2) The pre-cracked tearing strength decreases with the 

increase in initial crack length and the maximum 

elongation supported by a sample is increasing with 

the initial crack orientation. 

3) Industrial Importance: The strength of the material 

decreases with the increase in initial crack length; 

high quality coated fabrics are required in order to 

avoid initial  cracks and long initial  crack lengths 

should be repaired on time. 

C. V VGite, P PMahulikar, D G Hundiwale and U R 

Kapadi: 

A trimer of isophoronediisocyanate (IPDI) was prepared 

considering its industrial applications and safety associated 

with it was compared to normal diisocyanates. The IPDI 

trimer has been characterized by PMR and IR 

spectroscopies, physical constant (melting point) and 

isocyanate content. This trimer was used for preparing 

polyurethane cast films as well as coatings using polyether 

polyols/polyethylene glycols (PEG) of varying molecular 

weights (PEG 200, 300, 400, 600). After conditioning the 

samples were subjected to various tests pertaining to coating 

such as, gloss, scratch resistance and flexibility, while 

mechanical tests include tensile strength, per cent 

elongation, Young’s modulus and hardness and the 

performance are compared in the light of the molecular 

weight of PEG. Chemical resistance of these samples has 

been studied in industrially important acids, alkalis, and 

solvents and swelling characteristics are also studied. 

The present investigation proves that polyurethane coatings 

prepared in the laboratory show good coating properties 

without abnormal change in any sample. If the ratio of 

trimer to PEG is kept constant, tensile strength increases 

inversely with molecular weight of PEG. Further the 

elongation of PU depends upon molecular weight of PEG 

and increased with increase in molecular weight of PEG. 

Young's modulus of PU is higher at lower molecular weight 

of PEG and vice a versa. It was found that hardness decrease 

with increase in length of PEG. The chemical resistance of 

PUs synthesized in various acids, alkalis, and solvents is 

found to be excellent. Chemical resistance and solvent 

absorption show that PU samples made by using trimer are 

cross-linked properly without any additional cross-linking 

agent.   

Thus the use of trimerization of isocyanate exhibit 

significant enhancement in coatings and their mechanical 

and chemical properties. Hence the use of trimer, instead of 

diisocyanate, is desirable for a specific end use requirement 

in PU coatings. 

D. Andrzej AMBROZIAK: 

The paper is focused on the comparison between uniaxial 

and biaxial laboratory test results for the polyester coated 

fabric. A short literature review concerning coated woven 

fabrics with emphasis on biaxial tensile tests is presented. A 

description of the polyester coated fabric under biaxial test 

by means of constitutive models and material parameter 

values is proposed. To establish the right values of the 

ultimate tensile strength flat and curved grips are tested.  

E. Landage S. M. ,Wasif A.I. , Kinge A. P: 

The present study deals with the objective of coating of 

needle punched non-woven fabric with polyurethane (PU) 

formulation of different coating concentrations for artificial 

leather effect. The properties of the coated fabrics were 

evaluated through a number of tests such as breaking 

strength, abrasion resistance, thickness, GSM, bursting 

strength, and air permeability. The work reveals that the 

tensile strength, GSM, bursting strength parameters of the 

coated fabric got improved as the coating is primarily a 

function of coating concentration and curing temperature. 

The coated samples exhibited satisfactory performance 

properties. 
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Fig. 2: Effect of PU on Tensile Strength of Fabric 

The concentration of PU increases from 10 g/l to 

90g/l, the tensile strength values increased from 60.11 to 

79.00 respectively. The maximum tensile strength value was 

found to be 79.00 for 90 g/l PU concentrations at 0.5 mm of 

thickness. The increase in tensile strength values may be due 

to the presence PU which forms a coating layer on the fabric 

surface. Also curing temperature may attribute to higher 

cross linking efficiency and more energy is required to break 

the film formed at higher concentration. 

From the above results and discussion we can 

conclude that as the concentration of PU increases from 10 

parts to 90 parts, there is an increase in values of GSM, 

tensile strength, thickness, bursting strength, and add on %. 

Also it is observed that there is desirable air permeability in 

both 0.5 and 1.0 mm thickness. The maximum tensile 

strength of 79.00 & 159.11 was observed in formulating 

recipes at 90 g/l polyurethane concentration in both 0.5 mm 

and1 mm thickness respectively. 

F. YixiLuo, Hu Hong and Raul Fangueiro: 

Based on uni-axial tensile testing, the performances of bi-

axial warp knitted PET/PVC flexible composites has been 

analyzed in seven in-plane directions, i.e., 

0°,15°,30°,45°,60°,75° and 90°. The crack propagation of 

each sample has been observed and analyzed by evaluating 

the influence of the crack length and direction under 

uniaxial testing. The results show that bi-axial warp knitted 

coated fabrics 

 
Table 2: Structural Parameters of Samples

present a strong orthotropic behavior and that the tearing 

strength depends on the initial crack orientation and length. 

Regardless of the crack length and orientation, the 

propagation is always perpendicular to the tensile loading 

direction. 

 
Fig. 3: Tearing Load-Extension Curves (warp direction) 

Tensile and tearing properties of PET fiber biaxial 

warp knitted fabrics coated with PVC under uniaxial tensile 

loads have been presented. According to the experimental 

results and analysis, the following conclusions can be 

drawn: 

1) The tensile properties of PET fiber bi-axial warp 

knitted fabrics coated with PVC show strong 

orthotropic behavior. The highest stiffness and 

breaking strength occurs at 90° (warp direction), 

and the lowest at 45°. 

2) The tearing strength increases together with the 

increase of the initial crack orientation and 

decreases with the increase of the initial crack 

length. 

3) Regardless of the crack length and orientation, the 

propagation is always perpendicular to the tensile 

loading direction. 

G. Vesna Marija Potočić Matković, Zenun Skenderi: 

The aim of this study was to analyse the elongation 

properties of polyurethane coated knitted fabrics in order to 

predict their behaviour using the regression models 

calculated. Seven samples of the knitted fabric, each coated 

with 3 different polyurethane coatings, were specifically 

selected. The elongation in the wale direction and breaking 

forces in the course and wale directions of the coated knitted 

fabric can be predicted and explained with the results of the 

elongation of knitted fabric. However, elongation in the 

course direction cannot be clearly explained. In addition to 

the elongation of the knitted fabric itself, the relationship 

between fabric thickness and coating thickness plays an 

important role. While elongation and breaking forces in the 

case of elongation in the wale and course directions of the 

coated fabric increase in comparison to the non-coated 
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fabric, the elongation of the coated fabric decreases in the 

case of ball bursting. 

Although coating significantly changes the 

mechanical properties of knitted fabrics, the properties of 

coated knitted fabrics are primarily determined by the 

properties of the knitted substrate.  
Elongation in the course direction of the knitted 

fabric significantly increases after coating - on average by 

about 102%, while the increase in elongation by coating in 

the wale direction is lower, amounting to about 16%.  

Elongation in the wale direction of coated knitted fabrics 

can be predicted with great certainty knowing that of the 

knitted fabric. A linear regression model explains 99.15% of 

the relationship between the elongation of the knitted fabric 

and coated knitted fabric. 

Elongation in the course direction of coated knitted 

fabrics can be predictedknitted fabric and the ratio of knitted 

fabric thickness and coating. A multiple linear regression 

model, with a coefficient of multiple correlation R = 0.91, 

explains the relationship between the elongation of the 

knitted fabric and coated knitted fabric. 

Elongation of coated knitted fabrics in ball bursting 

decreases in comparison to the same non-coatedknitted 

fabrics by about 8%. It is possible to conclude that 

polyurethane coating prevents fabric stitches from taking a 

favorable position for the spherical application of force, 

thereby providing greater resistance. A model of linear 

regression explains 92.92% of the relationship between the 

elongation of the knitted fabric in ball bursting and that of 

the coated fabric.  

Coating caused an increase in the break¬ing force 

during the bursting of the samples of coated knitted fabrics 

in the course direction by about 27% and in the wale 

direction by about 24%  

III. CONCLUSION 

The coating and lamination gives a powerful tool for the 

advancement of textile technology. It provides the 

opportunities to produce the special fabrics like water-proof 

resistant tarpaulins, coverings, large tents and architectural 

uses, back coating for upholstery including auto seats, Food, 

Medical applications, parachutes, Woven curtains, for heat- 

sensitive fabrics, automotive fabrics, disposable hospital 

apparel etc. 

1) The biaxial tensile properties of PET fiber biaxial 

warp knitted fabric coated with PVC depend on the 

count and density of the insertion and stitch yams, 

regularity of the yam tension during knitting and 

quality of coated fabric. 

2) The pre-cracked tearing strength decreases with the 

increase in initial crack length and the maximum 

elongation supported by a sample is increasing with 

the initial crack orientation. 

3) The degree of tensile force depends on body 

constitution and garment ability to adapt to 

dimensional changes of body surface 

4) Elongation of coated knitted fabrics in ball bursting 

decreases in comparison to the same non-coated 

knitted fabrics by about 8%. It is possible to 

conclude that polyurethane coating prevents fabric 

stitches from taking a favorable position for the 

spherical application of force 
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