Table of Contents

1 Introduction
11 Coatings and the Automobile. . . .. ........... ... ... ...... 1
1.1.1 The Early Automobiles. . . . ............. ... . ... ..., 1
1.1.2 AncientPaints . ... ...... .. ... . ... e 2
1.2 Paint and the Automobile . . . ... ....... ... ... ... ... ... 4
13 References. . . . . ... o i e 8
2 Surface Treatment of Aluminium for Automotive Applications
21 Introduction. . . .. ... .. . e e 9
2.2 Types of Aluminium Surface Pretreatment . . ... .............. 11
2.2.1 Chromium Chromating. . . .. ... ... ..t 11
2.22  Phosphating Chromating. . . . .. ... ...... .. .0 ... 13
223 Zinc Phosphating . . ... ... ... .. e 13
2.3 Surface Treatment of Aluminium for Automobile Bodies . . . ... .. .. 14
231 Pretreatment and Subsequent Paint Application Processes involving

Aluminium. . . . ... L e s 14
2.3.2  Aluminium Ion’s Inhibitive Effect on Chemical Conversion . . ... ... 16
2.3.3  Types of Aluminium Alloys, and Their Characteristics. . . . .. ...... 19
2.3.4  Precoat Treatment Process. . . . . . . ..o v it i it ii it in e 21
2.4 Surface Pretreatment of Aluminium for Automobile Parts . . . . ... .. 23
24.1 Aluminium Wheels . ... ... .. ... . .. i i 23
242 CarRadiators. . . ... ... ... i e 24
243 EngineParts. . . ... ... ... e e 25
2.5 Outlook. . . . ..o e e 27
2.6 References. . . . . .. ... i 27
3 Primers for the Automotive Industry
31 Introduction. . . . ... ... . e 28
3.2 General Concepts of Application and Composition of

Automotive Primers. . . ... ... ... e e 29
321 Application . .. ... . .. e e 29

Bibliografische Informationen E H
) digitalisiert durch | L
http://d-nb.info/942628322 BLIOTHE


http://d-nb.info/942628322

VIII Table of Contents

322 Composition. . .. ... . e e e 33
3.3 Dipping Primers . . .. ..., ... . .. .. . e 33
331 SolventDipPrimers. . .. ....... ... .. . e 33
3.3.1.1 Formulation Commercial Solvent-Borne Dip Primer. . . .. ... ... .. 34
3.3.1.2 Application Characteristics . . . .. ........................ 34
33.2 WaterBorne Dip Primers . . . . ... ... ... 35
3.3.2.1 Formulation Commercial Water-Borne Dip Primer. . . .. ... ...... 36
3.3.2.2 Application Characteristics . . . .. ........... .ttt 36
34 Electrodeposition Primers . . . .. ........... ... ... 37
341 Imtroduction. . . ... ... .t e 37
3.4.2  Evolution of Electrodeposition Primers . . .. .. ............... 38
3.4.2.1 Anodic Electrodeposition . . . .. ..., ... .. . .. e 38
3.4.2.2 Cathodic Electrodeposition . . . ... ... ... . . i . 38
3.4.3  Basic Electrodeposition Reactions. . . . .. ................... 39
3.43.1 AnodicReactions . .......... .. . . . ... . i 40
3.432 CathodicReactions . . . ........ ... .. i 41
3.4.3.3 Basic Electrodeposition Mechanism . ...................... 42
3.4.4  Electrodeposition Polymer Requirements. . . . ................ 45
3.4.5  Basic Polymer Chemistry (Anodic) . . .. .......... ... ... .... 45
3.451 AnodicChemistry . .. ... ... it i e 45
3.4.5.2 Composition and Formula of Anodic Primer. . ... ............. 48
3.4.6  Basic Polymer Chemistry (Cathodic) . . . .. ........... ... .... 49
3.46.1 CathodicChemistry. . . ... ... ... ennnnn 49
3.4.6.2 Composition and Formula of Cathodic Primer. . . .. ... ......... 51
3.47  Key Parameters Controlling Electrodeposition. . . ... ........... 52
3471 AnodicProcess. .. ..... ... .. i e 52
34.72 CathodicProcess. .. ....... .. ... 53
3.4.8  Electrodeposition Process and Facilities . . . ... ............... 55
3481 PrOCESS - v v vttt e e e e e e 55
3482 Facilities . . . ... ... e e e 56
3.4.8.3 Conversion Coatings for Electrodeposition . . . .. .............. 60
3.5 Inverted or Reverse Electrodeposition Process . .. ............. 61
3.6 Electrophoretic Powder Coating (EPC) . ... ...... .. ... ...... 63
3.7 Non-Ionic Electrodeposition . . .. ... ..... ... . ... 64
3.8 Autophoretic Deposition (Electroless Chemical Deposition). . . . . . . . 65
3.9 Pre-Primed Automotive Coil Steel . .. ..................... 66
3.10 Ancillary Automotive Primers . . . .. ....... ... . o oL 67
301 Zinc-RichPrimers . . . .. .. .. oo i e 67
3.10.2 Anti-Corrosive Waxes. . . . .o v v v ittt 67
3103 Anti-Chip Primers. . . ... ... e e 68
3.10.4 Primers for Plastic Components . . . ... ... 69
3.10.5 Thin-Film Passivation Primers . . .. ....... .. ... ... ... 69
3.10.6 Primers for Non-Ferrous Metals . . . . ...................... 70
3n References. . . . ..o v it i e i e 70



Table of Contents IX

4.1

4.2

4.3
431
432
43.2.1
4322
4323
4324
4.3.3
4.3.3.1
4332
43.4
4.3.5
4.4
4.4.1
4411
4.41.2
4413
4.4.1.4
4.4.1.5
442
4.43
4.44
4.5
4.5.1
452
4.6
4.6.1
4.6.2
4.6.3
4.6.4
4.6.5
4.6.6
4.6.7
4.7
4.7.1
4.7.2
473
4.7.4
4.8
4.8.1
4.8.1.1
4.8.1.2

Surfacers

Background . . . ... ... . L e 72
Introduction. . . . .. .. . e e 73
Product Types And Formulation . . . . ...................... 74
Resin Systems. . . . . . ... i e e e 76
Resin Chemistry — BasicReactions . . . . .................... 78
Nitrogen Resins (Crosslinking). . . . ... ... . oo, 78
Crosslinking Reactions . . . . ... ... ... .. ... ... ... 78
Epoxy Modification (Polyesters). . . . .......... .. ... ... .. 80
Polyurethane (PU) Modification of Polyesters. . . . .. ........... 80
Pigmentation . .. ... ... . ... .. . .. e 81
Prime Pigments. . . ... .. ... . .. 81
Extenders ... ... ... i e 82
Solvents. . ... . e 83
Additives. . .. oo 84
Manufacture. . . . . ... . . e 86
Introduction. . . ..... .. .. e 86
Pigment Dispersion . . . .. ........ ... . i 86
Degree of Dispersion — ‘Fineness™. . . . . .................... 87
Mixing or ‘LetDown’. . . . ... .. ... . i e 87
Filtration. . . ... . ... e e 87
Product (Batch) Testing: Quality Control . . . .. ............... 88
Ballmill Dispersion: Process Detail . . .. .................... 88
Beadmill Dispersion: Process Detail . .. .................... 89
Typical Compositions . . . . . .. .. i e 90
Anti-Chip Coatings . . . .. . ... it i it e 91
Backgroundand ResinTypes . . . .. .. .. i it i N
Pigmentation . . ......... ... . ... .. .. 9
Application . . ..., ... e 92
Conventional Air Spray Application . . ... .................. 92
Spray Losses/Transfer Efficiency. . . .. ..................... 93
Automatic SPray . . . . ..o e e 94
Electrostatic Spray. . . . . . .ot i ittt it e e 96
Resistivity . . . . .. . e 99
Application of Waterborne Surfacers . . .. ... ................ 99
Alrless Spray . . .. ... e 101
Stoving Procedures . ... ......... ... ... ... 101
Oven Requirements. . . ... ........ ...t innnnnnnn. 101
Convection Ovens — Basic Design Considerations . ............. 101
Fume and Odour Emission . . ........................... 103
Future Stoving Developments . ... ....................... 103
Performance /Testing. . . . . ... .. ..., 104
Typical Test Procedure / Specification . ..................... 104
BasicParameters. . .. . ...... ... .. .. ... e 104



X Table of Contents

4.8.1.3 Performance. .. ........ ... .. .. . e 106
4.8.2  Florida Exposure (5°South) . ........................... 108
4.8.3  Peel Resistance: Florida5°South . . . . ..................... 108
4.8.4  Accelerated Weathering . . .. .............. ... 109
4.9 Automotive Topcoats — Specific Surfacer Requirements. . . ... ... .. 109
4.10 Inverted or Reverse Process . .. ......................... 110
4.10.1 Typical Inverted (Reverse) Process . . ... ................... 110
4.10.2  Electro Powder Coating (EPC). . . .. ...................... m
411 Current & Future Developments . .. ...................... 112
4111 PresentMarket Needs . .. ........ ... ... ... 112
4112 Product Development. . . .. ............. ..., 112
4.11.2.1 Higher Solids Technology .. ............ ...t v... 113
4.11.2.2 2K High Solids Surfacers for Plastic Components. . . ............ 114
4.11.2.3 Water-borne Surfacers ... ......... ... ... . .. .. . ... 114
411.2.4 Powder Coatings . . . . . . .. .ottt it e e e 116
4.11.2.5 Developments in Pigmentation. . . .. ...................... 116
4.11.2.6 Summary-FutureTrends . . . . ... ...... ... ... ... . . . ..... 117
4.12 References. . . ... ... i e e e 117
5 Topcoats for the Automotive Industry

5.1 Definitions. . . ... ... .. . e 119
5.2 The Development of the Different Automotive Systems . ......... 120
5.3 Solvent-Borne Topcoats . .. ......... ... ... .. ... ..., 122
531  Solid Colour Topcoatsfor OEM . . . .. ..................... 122
5311 ResinSYStemS. . . . o ottt e e e e 122
5312 Pigments . . ..ottt e e e 127
5313 Solvents. . . ..o e e e 130
5314 Additives. . ... ... e e 131
5.3.1.5 Solid Colour Topcoatsfor Repair . . ....................... 131
5.3.1.6 Solid Colour Topcoats for Plastics . . . . .. ... ................ 134
532 MetallicBasecoats. . . . . ... e e e 134
5321 ResinCompositions . . . .. ... .o i ittt e 134
5.3.2.2 Aluminium and Other Effect Pigments . .................... 135
5.3.2.3 Additives for Metallic Basecoats. . . .. ......... ... ... ...... 136
533 Clearcoats . . ... ..ot e e e 136
5331 ResinCompositions . . . .. vttt i et e e 136
5.3.3.2 AdditivesforClearcoats . .. ....... .. v 137
5.4 High-SolidsTopcoats . . . ......... ... .. ... 138
5.41  Development of High-Solids Topcoats . . . .. ................. 138
5.4.2  High-Solids Topcoats (Solid Colours). . . . .. ................. 138
5.4.3 High-Solids Basecoats . ... ....... ... tteneeeenenn 139
5.4.4 High-SolidsClearcoats . . .. ....... ..., 140
5.5 Water-Borne Topcoats . . ....... ... ... . ... . i 140
5.5.1  Principles of Water-Borne Topcoats . . . .. ................... 140



Table of Contents XI

55.2
553
5.54
5.6
5.7
5.8
5.9
5.10
51
5.12

6.1
6.2
6.3
6.4
6.5
6.6
6.7
6.8
6.9
6.10
6.11
6.12
6.13

7.1
7.2
7.3
7.4
7.5
7.6
7.6.1
7.6.2
7.6.3
7.6.4
7.6.5
7.7
7.71
7.7.2
7.7.3

Water-Borne Basecoats. . . . . ... ... i e 140
Water-Borne Solid Colour Topcoats. . .. ... ... .o vty 141
Water-Borne Clearcoats . . . ..., 141
PowderTopcoats . . . . .. . oottt e s 142
New Crosslinking Systems . . . . ........ ... . . . ... 142
Productionof Topcoats . . . . .. ...t iiiee 143
Application of Topcoats . . ... ....... ...y 143
Testingof Topcoats . . ... ... ... i 143
Outlook. . . . oo e e 144
References. . . . . . ... o i 144

Paints for Plastics (Non-Metals)

Reasons for Using Plastics. . . . .. ... ... . . .. 148
Why are Plastics Coated? . . ... ....... .. .. 148
Preparation and Pretreatment Prior to Painting Preparation . . . . . . .. 151
TPO, the Growing Exterior Plastics . ...................... 152
Types of Coatings Used for Plastics. . . . . ................... 155
Coating Composition . . . . ... ... i 155
Colour Matching . . . ....... .. i i e 156
Application Techniques. . . .......... ... ... . . o . 157
Environmental (Volatile Organic Compound) Compliance. . .. ... .. 158
Performance Specification. . ... ....... ... ... . o oL 163
Manufacturing . . ... ... . e e e 163
Outlook. . . .. oo e 167
References. . . . ... .. i e 167

Specialities for Automeotive Coatings

Introduction. . . .. .. ... . e 168
Technologies. . . . .« ottt e e e 168
Formulation Requirements . . ... .. .............. ... .. ... 169
SubStrates . . . . . e e e e 170
ApplicationMethods . . . . ..... ... .. ... i i e 170
Testing . . . .o e e 172
Tests for the Liquid Product. . . . .. ..... ... . ... .. ... ... 173
Tests for Determination of Application Properties . .. ........... 174
Dry Film Property Tests . . .. ...... ... ... ... 175
Dry Film Durability Tests . . ... ... .. 0t 176
Test Substrates . . . . . ..o vttt e 177
Products . . ... .o i e e e 178
Underbody Coatings . . .. ..... ..., 178
Paints for Plastics . .. ... ... ... .. .. . i 179
Paint for PlasticParts. . . ... ...... .. ... ... ... ... 180



X Table of Contents
7.7.4  Paint for EPDM (Electro Primedmetal) . ................... 180
7.7.5 PaintforFibre Glass . ........ ... . ... . ... 181
7.7.6  Engine Paint. . . . . .. ... . e e e 181
7.7.7  SpotWelding Primer . . ......... ... ... ... 181
7.78 OilPanCoating . . .. .. ... ...t ittt ettt 182
7.7.9 ChassisPaint . .......... ... .. ... . e 182
7.7.10  Protective Coating for Chromium-Plated Bumper Backs . . . . ... ... 183
7.7.11 Heat Resistant Exhaust System Coating. . .. ................. 183
7712 PetrolTank Coating . . . . . ... ... ...t 184
7.713 Wheel Enamel / Rim Enamel. . . ... ....... ... .. ... .. .... 184
7.714 PowerTrain Coatings . . . .. ... .. ... 185
7.7.15 Stone Chip Resistant Paint . . .. .............. ... ... .... 185
7.716 Textured Coatings . . . . . . ottt e e e 185
7707 Prmer. . .. ... e e e 186
7.7.18 Weld-Through Primer. . . .. ....... ... .. ... .. .. .. ... 186
7.719 Zinc-RichPrimers. .. . ... ... ... . .. 186
7.8 Clearcoats . . .. . oottt 187
7.8.1 Clearcoat for Metallic Finishes. . . . . ........ ... ... ... . ..., 188
7.82 ClearcoatforDecals . ......... ... . ... 188
7.8.3  Protective Clearcoat for Chassis Numbers. . . .. ............... 188
7.8.4  Transport Protective Coating . . . . ... ...... .. ..., 189
7.8.5  Protective Clearcoat for Engine Compartments . . ... ........... 190
7.8.6 ClearcoatforWheels . . . ... ... ... ... .. .. ... . . .. 190
7.9 Alphabetical List of Parts and Components for

which Speciality Coatings are Available . . . ... ............... 192
8 Technology Licensing
8.1 Introduction. . . . .. .. . i e e e 193
8.2 Basic Types of Technology Licences. . . . .................... 193
821 PatentLICENCE . . . v v vttt ittt e e 193
822 Know-HowlLicence . ... ...... ... iimiieennennnn 194
823 Cooperation Licence .. ... ... .. ..ot 194
8.2.4  Trademark and Know-How Licence. . . . . ... ................ 194
8.2.5 Software Licence. . . . . .« . i i i e 195
8.2.6  Collaboration Agreement . . . .. .. ... vvvv vt enesnnnns 195
8.3 Intellectual Property Rights (IPR) . . ......... ... .. ... .. .... 195
8.3.1  Patents . ... ...t e e 196
83.2 Copyright .. ... . . e 197
833 Trademarks . .. ... ... i e e 197
834 Know-HOW. . .. ...t i i e e 198
8.4 Licensing as Part of Technology Commercialisation Strategy. . . ... .. 198
8.5 Licensing-Out and Licensing-In . . .. ........ ... ... .. ... 199
8.6 The AgreementField . . ... ........ . ... ... . 199
8.7 Who, Where and WhentoLicence . . ... ................... 199



Table of Contents XIII

8.8
8.9
8.10
8.10.1
8.10.2
8.10.3
8.10.4
8.10.5
8.10.6
8.11
8.12
8.13
8.14
8.15
8.15.1
8.15.2
8.15.3
8.15.4
8.16
8.17

9.1

9.2

9.3
9.31
9.3.2
9.3.3
9.3.4
9341
9.3.4.2
9.3.43
9.3.4.4
9.4
9.4.1
9.4.2
9.42.1
9.4.2.2
9.4.2.3
9.4.3
9.43.1
9.4.3.2
9433
9434

Exclusive, Non-exclusive, Sole Licences. . . . ... .............. 201
Options, Letters of Intent and Protocols . . .................. 202
Financial Arrangements . . . . ... ... vttt i e 202
Royalties. . . . . .. oo e e 202
T 1 = 203
Downpayment . . ...... ... i 203
Minimum Royalties . . . ...... ... .. . i 204
Experts Fees. . . . . oo i i e 204
Reports. . .. i e 204
Sub-Licensing. . . . . v v vttt e 204
Government Approval . .. ... ... e 205
Updating and Feedback . . ......... ... ... ... .. .. ...... 205
Licensing Abuse . . . ... ... i e 205
Licensing-Out. . . .. .. oot e e 206
Preliminary Steps . . . . . oo vt e 206
Prospective Licensees. . . . . ... oo v i it e 206
Confidentiality Agreement . . ........ ... ... ... ... ... ... 206
Headsof Agreement . .. ... ... . 0t renen.. 207
Licensing-In. . . . ... ... . . e e 211
Conclusion. . . . ... .o i e 211

Automotive Technical Service and Market Support

Introduction. . . . ... ... . e e, 212
Technical Service and the Market Served . . . ... .. ............ 212
Mass Production of Consumer Goods . . .................... 213
Automobile Manufacture . ... ..... ... .. . ... . .. 0 . 213
Requirements of the Assembly Line . ... ................... 214
Parts Requirements . . . . . ....... .. .. .ttt 215
PaintasaPart . ....... ... ... ... . ... e 215
Paint as an Unfinished Part . . . .. ........................ 216
Paint as a Multilayered Part. . . .. ........................ 217
Paint as a Multicomponent Part . . . ... .................... 217
Paint as an Amorphous Part . ... ........ ... .. .. ... . .. ... 217
Effective Technical Service .. ... ....... ... ... . ... ..., 218
Technical Service Basics . . .. ........... 0., 218
The Evolution of Technical Service . . . ... .................. 219
OnDemand. . .. ... ... it ittt e 219
Contracting Out . ... ... ... ... .. 220
On-SiteTeam . . . . ...t i e e 221
Setting Upthe One-Site Team . .. . ... ..................., 222
SUppPly. . . 222
Preparation .. ...... ... .. .. e 223
Processing . . ... ... . e e 223

Quality . .. .. e e 225



X1V Table of Contents

9.4.3.5 Other Organizational Requirements . ... ................... 226
9.43.6 Training. . . ... ...t e e 226
9437 PFutureTrends . . . .. ... vt e 227
9.5 Other Market Support . . . .. ... ... . it i 228
9.5.1 Colour Service . . . . . ot e e 228
9.52 Qualitylmprovement. . . .......... . .. it 229
953  Training. . . . . ... e e e 230



