
Contents

Preface — V

Acknowledgements — VII

Chapter 1
Introduction — 1
1.1
1.2
1.2.1
1.2.2
1.2.3
1.2.4
1.3

What is artificial leather? — 1
Visual differentiating — 2
Behavioural patterns — 3
Stretchability — 3
Breathability — 3
Other characteristics — 3
Different surface finishes — 4
Bibliography — 4

Chapter 2
Types of artificial leather — 5
2.1
2.2
2.2.1
2.3
2.3.1
2.3.2
2.3.3
2.3.4
2.3.5
2.3.6
2.3.7
2.3.8

Brief history-----5
Brand names — 6
What is faux leather? — 6
Polymeric coated artificial leather—7
PVC coated artificial leather — 7
Polyurethane coated artificial leather — 8
Silicone coated artificial leather — 8
Faux/vegan leather — 9
Genuine leather — 9
Skai artificial leather —10
Leo Vinyls - PVC coated artificial leather —11
POLYFABS artificial leather —11
Bibliography —12

Chapter 3
Understanding dyes, pigments and colouring —13
3.1
3.2
3.3
3.4
3.5
3.6
3.7

Colour basics —13
Theory of colours —14 
The colour wheel —14 
Primary colours —15 
Secondary colours —15
Tertiary colours —15 
Warm and cool colours —15

http://d-nb.info/1236359291


X — Contents

3.8 Tints, shades and tones —15
3.9 Colour harmonies —16
3.10 Masterbatches —16
3.11 Concentrated masterbatches —17
3.12 Universal masterbatches —17
3.13 Colourants-----18
3.14 Pigments - important properties —18
3.14.1 Weatherability/ageing —19
3.14.2 Light fastness-----19
3.14.3 Transparency-----20
3.14.4 Pigment pastes for PVC coatings-----20
3.14.5 Colourants for polyurethane coatings — 21
3.14.6 Colourants for silicone coatings — 22
3.15 Dyes for colouring fabrics-----23
3.15.1 The dyeing process in brief— 24
3.16 Custom colours for polymeric coatings — 25
3.17 Preparation of colour batches-----25

Bibliography-----26

Chapter 4
Selection of fabrics/base materials for coating — 27
4.1 Introduction to textiles — 27
4.2 Choice of substrates----- 29
4.3 Woven fabrics-----30
4.3.1 Micro-fibre polyester woven fabrics — 31
4.4 Knitted fabrics-----32
4.4.1 Knit schematics-----32
4.4.2 Knitted fabrics types----- 33
4.5 Warp-knitted backing fabrics gains popularity — 34
4.6 Bamboo fabrics-----35
4.7 Polyester fabrics-----37
4.8 Nylon fabrics-----37
4.9 Aramid fabrics-----38
4.10 Polyethylene fabrics — 38
4.11 Polypropylene fabrics — 39
4.12 Sheeting fabrics — 40
4.13 Other substrates for coating-----40
4.14 Synthetic leather release paper — 40
4.14.1 Example of general specifications for release paper rolls — 42
4.14.2 Emboss patterns-----43

Bibliography — 43



Contents — XI

Chapter 5
Raw materials for polymeric coatings - PVC, polyurethanes and silicones — 45
5.1 What are polymers? — 45
5.2 What are polymeric coatings? — 46
5.3 Polymeric coatings for artificial leather — 47
5.3.1 Polymers used for coatings — 47
5.3.2 Acrylonitrile-butadiene-styrene — 48
5.3.3 Rubber and thermoplastic elastomers — 48
5.4 Chemical components for PVC coatings — 48
5.4.1 Copolymers and graft polymers — 49
5.4.2 Plasticizers-----50
5.4.3 Fillers-----50
5.4.4 Heat stabilizers — 51
5.4.5 Lubricants-----51
5.4.6 UV stabilizers — 51
5.4.7 Dyes and pigments-----51
5.4.8 Blowing agents-----52
5.4.9 Thickening agents-----52
5.4.10 Additives for matt or glossy surfaces — 52
5.5 Chemicals for polyurethanes — 52
5.6 Silicone coatings — 53

Bibliography-----54

Chapter 6
Concepts, theory of formulating and formulations — 55
6.1 Concept-----55
6.1.1 An overview of artificial leather production — 55
6.1.1.1 Artificial leather with PVC-----57
6.1.1.1.1 An overview of general compounding chemicals used with PVC

resin-----58
6.1.1.1.2 Suspension-grade P.VC------59
6.1.1.1.3 Emulsion grades — 59
6.1.1.1.4 Bulk polymerized PVC------59
6.1.1.1.5 Copolymer PVC-----59
6.1.1.2 Artificial leather with polyurethane — 60
6.1.1.2.1 Aqueous two-component polyurethane coatings — 61
6.1.1.3 Silicone coated artificial leather — 62
6.1.1.4 New advanced polymer systems — 63
6.1.1.5 Other types of polymeric coated substrates — 64
6.2 Formulating with non-traditional fillers and stiffening/softening 

agents — 67
6.2.1 Recommended processing method — 68



XII — Contents

6.3 Graphene-induced coatings for automobile and industrial 
applications — 69

6.3.1
6.3.2
6.3.3
6.3.4

Brief introduction to graphene-----69
Graphene-blended polymer coatings — 70
Graphene-induced synthetic leather for improved weathering — 71
Graphene-induced synthetic leather to improve wear 
resistance — 71
Bibliography-----72

Chapter?
Machinery and equipment — 73
7.1
7.1.1
7.1.2
7.2
7.2.1
7.2.2
7.3
7.3.1
7.3.2
7.3.3
7.4
7.4.1
7.4.2
7.4.3
7.4.4
7.4.5
7.4.6
7.4.7
7.4.8
7.4.9

Introduction — 73
Direct coating-----74
Indirect or transfer coating — 74
Coating lines — 75
Indirect coating line-----75
Uniroll SP-Rollmac SPA Italy — 76
Polymeric mixtures for coatings-----76
Triple-roll mills-----78
Planetary mixers — 79
High-speed dispersers — 80
Equipment-----80
Exhaust/ventilation systems — 80
Overhead mobile lifting system — 81
Fork lifts-----81
Weighing machines — 81
Air compressors — 81
Measuring tables or systems — 82
Other equipment-----82
Tools-----82
Collection bins-----82
Bibliography — 83

Chapter 8
Coating systems — 85
8.1
8.1.1
8.1.1.1
8.1.1.2
8.1.1.3
8.1.1.4
8.1.2

Introduction — 85
Common polymers for polymeric coatings — 86
Rheology of polymer coatings — 86
Application of polymer rheology — 87
Rheology of PVC plastisols for coatings — 88
Polymer rheology-extrusion coating — 88
Advanced coating polymers — 89



Contents — XIII

8.1.3
8.2
8.3
8.3.1
8.3.2
8.3.3
8.3.4
8.4
8.5
8.5.1
8.6
8.7
8.8
8.9
8.10
8.11
8.12
8.13
8.14
8.15
8.16

Some applications for coated fabrics — 89
Coating technology in brief—90
Coated textile materials — 91
Laminated fabrics with polyurethane coatings — 92
Polymeric coatings on textile materials — 93
Foamed coatings for artificial leather — 94
Anisotropy of multi-layered coated materials — 95
Innovative coatings on technical textiles — 95
Coating methods — 96
General features of fluid coating systems — 98
Knife coating — 99
Knife coating systems —100
Transfer coating —101
Hot melt coating —102
Gravure coating —102
Curtain coating —102
Dry powder coating —102
Dip coating —103
Reverse-roll coating —103
Slot die coating —103
Self-healing polymeric coatings —103
Bibliography —104

Chapter 9
A small manufacturing plant for artificial leather for an entrepreneur —105
9.1
9.2

The concept-----105
Recommendations for infrastructure basics for a production 
plant —106

9.2.1
9.2.2
9.2.3
9.2.4
9.2.5
9.2.6
9.2.6.1
9.2.6.2
9.2.7
9.2.8
9.2.9
9.2.10
9.2.11
9.2.12

Range of products —106
Market share and marketing strategy —107
Factory location and space —108
Machinery and equipment —108
Plant layout —110
Engineering services —110
Calculating electrical power —110
Example as a guideline — 111
Personnel —112
Technology-----112
Raw materials —113
Formulations —114
Production methods-----115
Quality control system —116



XIV — Contents

9.2.13
9.2.14
9.2.15

Production hazards —117
Safety wear —117
Safety factors —117
Bibliography-----118

Chapter 10
Safety factors and production efficiency —119
10.1
10.2
10.2.1
10.2.2
10.2.3
10.2.3.1
10.2.3.2
10.2.3.3
10.3
10.3.1
10.3.2
10.3.2.1
10.3.3
10.3.4
10.3.5

Safety factors —119
Production efficiency —120
Preventive maintenance —121
Lean manufacturing practice —122
Quality control system in brief—123
What are control charts? —124
X-R control chart-----124
P-chart-----125
Parameters for monitoring efficiency —125
Cost per kilogramme —125
Return per yard/metre —126
‘Kick-backs’ from wastes-----126
Contribution margins —126
Breakeven point-----127
Pricing for exports —127
Bibliography-----127

Appendix A List of some machinery and equipment suppliers —129

Appendix B List of raw material suppliers —131

Appendix C List of suppliers of biomass fillers and stiffening agents —133

Polymer glossary —135

Some terms in artificial leather industry —139

Index —141


