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air compression noise 371
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— noise 356, 357

Allianz Crash Test (AZT) 49
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barrier layer 186, 300
basecoat 45, 212

batch consistency 84
behavior

— linear-elastic 169

— plastic 169

— temperature-dependent 170
— vield-rate-dependent 169
belt pulley 163

— thermoplastic 164

— thermoset 164
benchmarking 251
biaxial tension 268
birefringence 348
blackout printing 46
black specks 350

blind rivet

— nuts 185

— rust-resistant steel 187
Blue Angel 380
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body 176, 189, 192

— spot-weld-glued 176
—~ spot-welded 176

body components

— filmsused 206
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body construction 19
body design 182
Bodyflex 105
body-in-white (BIW) 62, 65, 89
body panels 205, 217
body rigidity 178

body shell 13, 15, 234, 236
— module 240

body side molding 206, 207
body structure 176

— dynamics 292

body tub assembly 21
bodywork

— plastics 234

bolts 185

bonding 173, 194

joint profile 222
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primerless 195
process 222
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— technology 193

bonds |
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— folded 175,176
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bottom load system 290

B pillar 346, 363

braiding machine 275
braiding ring 275

brake system 244

brittle fracture 267
buckling resistance 58
bulkhead 189

bumper 207, 209, 227, 228
— fascia 130, 256, 261, 280
bus 234

— body shell 235
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cab 315

CAD data, 3D 137

CAD synchronization points 265

CAE exchange points 265

CAE systems 341

Californian Air Resources Board see CARB
CAMPUS 168, 171

CARB 86

car body
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— temperature distribution 88
carbon-fiber-reinforced plastic (CRP) 59, 272
carbon fibers 71, 89, 90

CARB test 75
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carrier films 212

car underbodies 365
cascade-controlled injection molding 43
catalysts 84

central locking 106

CFD simulation 316

CFRP 59,61, 192, 193

— applications 59

— body applications 62

— cost 63

— cost/performance trade-off 64

— structural parts 62

chemical foam 119
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chemical resistance 216, 296
child head impactor 11
chrome-plate 302
circulation method 331
class A 210

— body parts 206

— component 302

— finish 43, 44, 48, 109, 219
— paintability 75

— requirements 130

— surface 178, 246

clean room 99,297, 351

— conditions 45

clearcoat 45, 207, 212
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C-Mold 146, 148

coating 337,375
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— systems 330, 351
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coefficient of sliding friction 374
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coextruded films 208
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characteristics 175, 292
high-speed 283
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safety 30
color-matching 26, 215, 230, 246
comfort 53

component

- design 34,273

— failure 156

— performance 270

— properties 127

— rigidity 236

— tests 270

composite 5

— body sides 22

fiber boxes 280
materials 20, 116

— strength 287
compression 157

~ gap

— wedge-shaped 350
computer-aided engineering (CAE)
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computer tomography 278
concealed joints 173

concept
— holistic 1
— jointing 2

conditioning 37
conductive components 229
conductive primer 229
conductivity 40
continuous filaments 117
continuous operating temperature 75
convertible top 306, 309, 354, 362
— frame 362

— shape 357

coolers 273

cooling time 118

corona 246

corrosion 180, 185

— bimetallic 186

— electrochemical 186
— proof 173

— protection 12,273,278
cost 245

— benefit analysis 128
— comparison 317

— cutting 102

— effectiveness 53

— free take back 27

— reduction 245, 248

— savings 224

cover shield 198

cowl grille 226

crack 212

— propagation curve 163
crash

— analysis 172,257

— box 280, 284

- efficiency 283

— element 253, 271

— management 280

— simulation 57, 167,264, 267, 268
— simulation models 264
crazing 212

creep behavior 154
creep tendency 86
crevice corrosion 178
critical section plane 159
CRP component 183, 186



cure-shrinkage 195

curing 83, 308

cutting element

— property profile 288
cutting plate 282

— encapsulated 286
cutting speed 283

cutting unit 302

cyclical stress 145, 156
cyclic crack propagation 162
cyclic loading 162

cyclic tensile/compressive stress 150
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damage accumulation 145
damping properties 369, 375
data mining 70

deflashing 302
deformation behavior 268
delamination 156, 189, 276
demolding 302

design

— development 315

— for recycling 365

— freedom 347

— of experiments (DoE) 69
development

— costs 264

— phase 274

— process 135

— vehicles (DVs) 124
dilatant polymer dispersions 54
dimensional stability 75, 338
dimensional tolerances 193
dimensioning 220

direct floor coating 380
direct glazing 173, 340

direct long-fiber-reinforced thermoplastics (D-LFT)
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dirt repellence 246
dismountability 222
disposability 19
disposal 249
dissipation factor 16
door 43,226

— locks 103

— modules 103

— panels 207

— systems 103
double-shell design 194
driving noise 371
drumming noise 361

dry paint film 207

dual barrel cartridges 197
ductile fracture behavior 79
dynamic collision computation 273
dynamic flexural rigidity 175
dynamic impacts 253
dynamic stress 146
dynamic test 282
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elastomer 268

electrical conductivity 278
electrochromatic 107
electroluminescence 110
electrolytic solution 278
electron beam 137
electrophoretic coating dryer 228
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electrophoretic dip coating 87, 183, 188, 231

— bath 88
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emission 75, 300

— limits 302

EM shielding 352
encapsulation 105
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— absorber 285

— absorbing components 272
— absorption principles 281
— management system 284
— transmission 342
entropy elastic deformation 267
environmental resistance 246
epoxy 193

— one-component systems 84
— resin 82,140

— two-component systems 84
EPP 92

— content 76

esthetic properties 246
EuroNCAP 253, 254, 264, 280
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European End of the Life Vehicles Directive (ELVD)

19
expanded films 104
expanding polypropylene see EPP
expansion 83
— compression technique 349
exterior
— body
— body applications 42
~ body panels 192
-~ noise 16
— painted 13
external body panels 21
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fabrication process

— influences 159
facelift 219

failure

— analysis 172

— behavior 258

— criteria 156, 157, 158
— mechanisms 156, 157
—~ potentials 157
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- test 222

fast closing 302
fastening 185

— gsystem 35
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— behavior 161

— crack growth 162
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— life calculation 147, 151
— life estimation 145
— life prediction 143
— strength 159, 193, 273
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FE analysis 155, 260
FEM 35

— analysis 169

— calculations 176

— programs 167
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FE model 260
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fender module 225

FE simulations 341

fiber

— detachment 156

— distribution 145, 146

— failure 156

— -composite plastic 240

— -matrix adhesion 162

— -matrix system 154

— -reinforced composite 189, 234

~ -reinforced composite plastics 182

— -reinforced plastic components 189
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fill time 260
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— gate 347
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- technology 25
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finite element method 146
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fixed side window 109, 332, 336

flame treatment 105

flaming 246

flange plate 280

flax fibers 99

fleet business 312

flexibly bonded 235

flexion 219

floor functionality 378

flowability 72, 75

flow-coating 331

flow paths 309

flow properties 54

fluid injection 117

— technique 104

fluorination 246



Subject Index

FMVSS 301 10 gas internal pressure technique 117
foam 280 gas strut 220
— cores 322 gearshift linkage 147, 148
— curing 87 geometric stability 218
— -backing 207 glass-fiber-PP structure 367
— -laminated fabric 324 glass-mat-filled composites 115
— -molding 309 glass-mat-reinforced thermoplastics (GMT) 192,365
— incursions 309 glass microspheres 93
foaming 118 glazing 108, 235, 329, 335
— mold 308, 322 — automotive 327, 337, 347
foam structure 83 — mineral glass 339
foil technology 25 — organic 327
folding boxes 280 — plastic 337,339, 346
folding top 306 — polarization 339
folding without fold bed 176 — polycarbonate 339
force-deformation characteristic 168 — safety 339
force-to-area ratioc 283 glazing components
fracture-mechanical 162 — injection-compression molding 108
framework construction 130 gloss measurement 295
freedom of design 227, 328 glue selection 222
frequency-dependence 154 gluing 173, 182, 187
frontal collision 272, 273, 292 — surfaces 303
front bumper 273 — unit 303
front-end 21, 253, 272 gravimetric feeding 197
— components 239 grille opening panel 24
-~ module 68, 104, 105, 225, 240, 253 grinding 195

— inside 241
— structure 49
front floor 189 H
front mudguards 192 Haigh-Goodman diagram 144, 147
front side window 363 handling strength 201, 202
FRP 193 hardtop 289, 299, 301, 303, 304
— components 190 HC emissions 9
fuel head impactor 253
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— door 229,230,231 — bonding 198
— economy 19 — lenses 328
full-scale production 128 heating element 337
functional coating 372, 376, 380 heating technologies 222
functional integration 330, 332, 347, 352 heat resistance 75, 194, 227, 296
functional properties 246 higate hybrid
function integration 218, 219 — assessment 224

highroof 319

high-speed collision 284
G high-speed frontal impact 253
galvanic corrosion 278 high-temperature light-fastness 374
gas counterpressure method 121 holistic analysis 69, 70
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hollow section 82
homogeneity 75
homogenization 258
honeycomb structures 280
hood 210

— hinge 273

-~ systems 226
horizontal components 210
horizontal panels 211
hot embedding 342

hot melts (RHM) 198

— reactive 199
hot-runner nozzies 103
housing 198

hybrid

— carrier 105
— design 316
— part 22

-~ tailgate 219

— comparison 224
— technology 2
hybrid aluminum-FRP designs
hydroforming 182
hydrogen storage 56
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[HS test 284

impact simulation 219

impact strength 232

in-line painting 229, 246, 247, 251

in-mold film lamination 110, 217

in-mold laminating 103, 331, 333, 337, 338

in-mold pressing 331

indicator 35

induction heating 176

infra-red

— absorbers 342

— absorption 337

— reflection 337

injection-compression molding
348, 349

injection-compression molds 347

injection-compression process 107, 221

injection molding 4, 36

injection-molding simulation 258

inner panel

— molded in color 222

103, 112, 113, 115,

insertion loss 358

insertion pins 185
instant-fix RWM 201
instrument panel 238
insurance classification 253
— low speed 257

— tests 262,264

integral

— components 2

— foam structure 103

— front-end 234, 235, 238
— nose 236,239,240

— rearend 236,237
integrated functions 248
integrating hybrid 2
integration 340

— of simulation 264, 266

— potential 227

integrative crash simulation 261
integrative simulation 57, 258, 259, 260
intelligent damping device 55
inter-fiber failure (IFF) 156
interior noise 354, 358, 359, 361, 371
interior trim

— glued-in 324

interlayer resin technology 25
internal

— noise 355

— stresses 348

— tension 338

IR reflection 46, 352
isotropic 155
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joining 173, 182
methods 22
mold 303
techniques 347
technology 181
joint

— blind rivet 187
— blind-riveted 184
— Dblind-riveted metal/CRP 184
— clinching 184

— location 184

— punch-riveted 184
— strengths 196




just-in-sequence delivery 325

K

keyless entry 106

keyless go 106

knee-bending angle 49, 280
knee shearing displacement 280

L

laminated film 45
laminate structure 274
landfill directive 27
large-area components 331

laser
— beam 136
— light 137

— powder sintering 140

— soldering 178

— technology 99

-~ welding 178

layer 72

LD-SMC microstructure 93

leak 356

leakage test 198

LED light sources 111

legform impactor 255

legform impact test 255, 262

leg impact kinematics 256

leg impactor 11, 280

life-cycle 249

— properties 246

life estimation 159

light 111

— transmission 337

light-emitting diodes (LEDs) 111

lightweight bodywork 82

lightweight design 1, 30, 72, 102, 173, 181, 190,
205, 293, 347

lightweight door designs 104

lightweight vehicle design 153

linear thermal expansion coefficient 75,77

liquid-crystal films 109

load capacity 155, 157

load cycles 157

loading state 2

load transmission 196
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— composite 99

— reinforced thermoplastics (LFT) 115

long-haul operations 313

long-haul segment 312

long-stroke compression technique 349

loudspeakers 103

low-density (LD) SMC 70

low density sheet molding compound (LD-SMC)
90, 93

lower bumper stiffener 253, 254, 255, 256, 257,
258, 261

— design 262

lower impactor 280

lower leg crash calculations 261

lower legform 253, 255

low impact

— resistance 221

low-stressed 338

low-temperature viscosity 75

low weight reinforced thermoplastics (LWRT) 365
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macrocracks 156
magnesium 59
— alloys 12
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MAH (maleic anhydrid) 99
manual lamination processes 91
material
— behavior 145, 258
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- data 172

— acquisition 259
— fatigue 156
— model 172,268
— modeling 259
— properties 13, 155, 259, 267, 268, 295
— restrictions 27
— structural ranking 252
maximum acceleration 280
maximum strain 157
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mean stress 144, 154
mechanical behavior 155
mechanical fastening 22
mechanical joining 182, 183
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mechanical properties 75, 170, 196, 222
— testing 302

melting stability 75

melt viscosity 118
Mercedes-Benz Development System (MDS)
mesh size 168
metal-organic framework (MOF) 56
meter-mix-machines 197
methacrylate-base formulations 193
microcracking 156
micro-mechanical mode!l 258
microscratches 296
microstructure foaming 106
milling adapter 303

Miner calculation 147
Miner rule 145

mirror galvanometer 136
mirror triangle 363

mixed materials 22
modular concept 240
module 22,23

— carriers 103

modulus of elasticity 155
moisture absorption 37, 39, 75
mold design 308

molded-in stress 348, 350
molded-in color 219

mold film technology 206
mold flow 146, 151

molding principle 261, 262
mold temperature 300, 302
molecular orientation 348
molecular structures 53
morphology 160

moveable cores 103
MuCell® 120, 121

— technique 119

multiaxial loading 154, 156
multiaxial stress 157

— states 156
multi-component 116

— injection molding 347
multifunctionality 173
multipurpose specimens 161
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nano particles 330, 351

124

nano technology 25, 53, 54

necking 167, 268
— zone 168
nickel shell 320, 321
noise 369
— damping 373
— emission

— buses 371

— optimization 3006

— spectrum 354
nominal strain at break 167
non-fuel emissions 79
non-linearity in stress-strain 257
non-woven 275

normal stress 147

nose

-~ cross-member 235

— module 238

— panel 241
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oblique-angle impact 273
occupant safety 253
ODB crash 284
OEMs 19, 61, 63, 65
off-line coating 45
off-line painting 205, 246
on-line paintability 39, 227
— thermoplastics
— material properties 40
on-line painting 205, 229, 231, 246, 247
optical components 111
organic coatings 186
orientation distribution 258
Original Equipment Manufacturers (OEM’s)
63, 65
orthotropic 155, 156
outer body panels 68, 234
outer skin 192, 194, 294
outer skin bonding 179
overlap 273

19, 61,

P
package situation 314
packaging 308
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paint — utilization 20
— polysiloxane-based 331 plastic-based inserts 117
painted plastic-metal hybrid 104
- inline 32,228,230 Pliogrip 7770 188, 189
— offline 228 PMMA 207
— on-line 32 Poisson’s ratio 155, 260
painted film 210 polarization optics 338
paint film 212, 214 pole test 284
painting 304, 324 polycarbonate 108, 109, 332, 339, 347, 348, 350
— preparations 303 — automobile glazing 335
— process 248 — glazing 45, 114
paint systems 330 — trunk-lid panel 333
panorama roof 46, 107, 108, 109, 346 polymer-blend technology 100
part cost reduction 219 polyolefinic EEA 207
partial reinforcements 117 polypropylene 207
parting line 221 — long-fiber reinforced 103
part marking 27 polypropylene-based films 207
PA/SAN blend 55 polysiloxane 109, 330
passenger protection 167 —~ coatings 337, 351
payload 244 —~ paints 340
PC copolymer 207 polyurethane 46,47, 193
pedestrian — adhesive 291, 303
— crash model 261 — foam system 307
— impact 49 — insulation 306
— lower leg protection 253 — part
— protection 10, 105, 130, 253, 254, 256, 257, — process chain 141
264, 280, 281 — primer 379
— safety 253 post-treatment 229
peeling stress 187 powder coating 232
pendulum impact 284 power windows 103
perceived quality 246 PP catalysts
performance properties 246 — metallocen-based 81
physical foam 119 PP continuous-strand 103
physical vapor deposition (PVD) 352 PPE+PA
plasma 246 — heat resistance 33
- CVD 337,343 — mechanical characteristics 34
— coating 344 PP/EPDM compounds 75
— layer 344 PP/EPR 75
— processes 330 precision backstroke technique 120
— generator 200 preform 72,73
— -enhanced chemical vapor deposition (PECVD) — production 274
352 — technologies 91
— pretreatment 199 pre-gelling adhesives 87
— technology 109 prepreg/autoclave technology 60, 90
— treatment 105 pre-treatment 27
plaster printer 141 pressure loss 260
plastic pressure oscillations 357

— body applications 7 primer 351
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— application 246

- coat 105

primerless SMC adhesives 196
priming 36, 195

process ability 75
process control 278
processing window 232
process simulation 257
product brief 129
product design 248
production technology

— evaluation 317
product validation 222
prototype

— assembly 140

— components 123, 125, 126, 130, 132
— costs 125

- molds 128, 131, 132

— production 123, 274

— requirements 125

— suppliers 129

- tools 127,131

PU LFI structure

— material properties 293
pumping equipment 203
punch riveting 178
PUR-LFI 210

PUR-SRIM 210

PU sandwich technology 47

Q
quality 102
— assurance 278

— gates 124

quick-fix 199

- RWM 201

R

radiator grilles 228

rain flow

— counting procedure 146
— matrix 146

rapid manufacturing (RM) 138
rapid prototyping (RP) 135, 136, 138
— methods 137

rapid tooling (RT) 135, 138

reaction injection molding see RIM
reactive blending 100
reactive warm melt (RWM) 200, 201
rear
— cover 192
— door 192
— impact at 80 km/h 10
— paneling 236
— window 357, 361

- modules 346
recovery 249
recycling 10, 27, 104, 249
— material 11
— status 28
— thermal 11
~ targets 27
re-engineering 245
reflection optics 337
reinforced reaction injection molding see RRIM
reinforcement 340
~ continuous strands 104
— fabric 104
relative movements
— thermally induced 176
release agents 84
reparability 219
required pressure 75
requirement profiles 3
resin 84
— film infusion (RFI) 90
— infusion (RI) 90
— injection processes 92
— transfer molding (RTM) 46, 47, 276
re-use 249
reverse engineering 168
reversible deformations 268
rigid components 12
rigidity 12, 218, 235
rigid pole collision 292
RIM 46, 47, 276
rivet 192
— coated carbon-steel 187
riveting 173
~ self-pierce 184
rocker panels 206, 207, 228
roll bar 235
roof 226
— antennae 292



— box
— external 289

— fabric 358
— frame

— front 364
- module 107,289, 290, 291, 292, 294, 312
— panel 210
— rack 290
— spoiler 192
— strip 290
rotary platen 349
RRIM 47
RTM 5,90, 316
- mold 92
— setup 277
running gear 147
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safety 53, 251

— concepts 253

— glazing 328, 339

sag resistant 197
samples

— close-to-production 171
sandblasting 195
sanding 246

sandwich
— construction 103
— design 235

— injection molding 43, 44, 116

— structure 377

scale factor 258

scratchproof 332

-~ coating 335

— paints 330

scratch resistance
352

screw 192

— connection 278

sealed joints 193

sealed pan concept 378

sealing film 367

seals 358, 360, 363

seamless surfaces 75

seat pans 57

secondary finishing 302

selective laser sintering (SLS)

75, 216, 246, 296, 330, 343, 351,

136, 137
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self-cleaning 329

— surfaces 54
self-extinguishing 373
semi-automated sequential preforming 91
semiconductor light sources 111
sequence effects 154
sequential preform process 92
sequential valve gate injection 221
service life 13, 14, 153, 180, 242
— calculation 158

service temperatures 196

shear

— boxes 280

— load 287

— modulus 155

— stress 348

sheet metal 316

sheet molding compound see SMC
shore hardness 374
short-term dynamic testing 86
shrinkage 75

side deflectors 245

side panel 31,43

— attachment 38

silicate coatings 25

sill panel 13

simulation 232, 253

— non-linear behavior 169

— parameters 172

— techniques 53

single-step process 116

sink holes 176

sink marks 118

sinusoidal loading 161

skin 295

sliding sunroof 108

slip resistance 373
smart-surface technology 110
smart windows 329

SMC 5, 24, 25, 68, 93, 95, 192, 218, 248
— blank 302

— class A 299,300

— components 302

— emission-optimized 301

— emissions 299

— fiber failure 195

— formulations 299

— headlight housing 194
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— material properties 32
— production 301
— rear license-plate panel 194
— technology 68

— lightweight potential 70
— visible components 299
SMI technology 316
snap fits 192, 347
solid-borne sound 307, 369
dampening 367
damping 370
insulation 370
sound absorption 376, 378
solvent-free coating 373
sound
— airborne 16
— structure-borne 16
sound insulation 103
space-frame concept 182
split control 302
split markings 232
spoilers 43
spot-weld bonding
— collision strength 177
— comparison 177
spot welding 178
— collision strength 177
— comparison 177
stable dispersion 351
standard mold unit 131
standard rivet nuts 185
static strength 156
static stress analysis 156
static tension 144

statistical orientation distribution function 259

steel 15,20, 224

— hot-formed 15

— low-alloy deep-drawing 15
— rust-resistant 186

— stainless 15
steel/aluminum plastic 316
steel-plastic composites 16
steel shell design 182
steering column 235
stereolithography unit 140
stiffness 75, 222, 250
stone impact protection 373, 376
stone impact resistance 246

stowage boxes 292,298
stowage facilities 289
strain-rate dependence 257
strength 250
stress
— amplitude 147
— capacity 155
— concentrations 196
— distribution 146, 193
— ratio 144, 147
stress-strain
characteristics 267, 269
curves 168
hystereses 156
relation 155
structural
— behavior 219
— body panels 68
- bonding 176, 193
— components 13
- foam 82,83, 87,88
— mechanical characteristics 85
— components
— fabrication 83
— modules 95
— plastics 21
— rigidity 20, 287, 292
— thermoplastics 250
— validation vehicles (SVVs) 124
structure-borne noise
— noise reduction 375, 376
styling 220, 248
— freedom 218, 220
styrene copolymers 207
sun blinds 291
sun test 222,223
support frame 293, 294
surface 75
— coating 351
— decoration 104
— defects 213, 214
— finishes 24
— preparation 195,222
— pretreatment 199
- quality 232,338
— topology 231
swivel-platen 330, 331, 338, 340, 341
— system 116
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synchronization process 266
syntactic core 60
system suppliers 129

T

tailgate 68, 218

— hybrid 218

— panel 109, 207, 210
tapering tubes 280
telescopic tubes 280
telescoping edges 347
temperature 156, 283
— distribution 348
— range 170

— stability 296
tempering 37

- step 229

tensile

— modulus 167

— strength 144

— test
— simulation 169
— curve 172

tension 157
— -compression asymmetry 257

test 80
— compression 160
— c¢yclic 161

— monotonic tension 160

testing 124, 178, 287

— noise 356

testing machine

— servo hydraulic 160

testing of ‘Class-A’ surfaces 129
test methods 40

test setup 282

test specimen 77, 160
testworthiness 125

textile preform technologies, 3D 90
thermal

— behavior 75

— comfort 342

— conductivity 342

— expansion 75, 182, 183, 193, 218, 294, 342
— insulation 306, 329

— loads 251

thermoforming 251
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thermography 278
thermojet 3D printer 141
thermoplastic 249

— chopped-strand-reinforced 143
— material properties 32
thermoplastic absorber 286
thermoplastic composites

— recycling 250

thermoset 224, 249
thermoset composites

— recycling 250

thermoset materials 162, 220
— short-glass-fiber-reinforced 163
thermoset technology 218
thermosetting materials 245, 248
thigh impactor 11

thin film composites 44
thin-walled 338

tiger skin pattern 77
time-critical 131, 132
time-to-market 264
titanium alloy 186

top-load system 107, 290
torsion 219, 221, 222
torsional rigidity 175

total lifecycle 19

toughness 75

towing loads 273

TPO 79, 81

— key properties 78

track control arm 149
transparent roof systems 346
transverse stiffness 221
trimming 276

trim panels 207

trim parts 209

Triple C 69

truck cab 243, 244, 245, 246
— sun-visors 249

trunk lid 210, 218

tufting 276

tufting head 276

tufting threads 276
two-component

— injection molding 82, 330
— method 340

— parts 338

— polyurethane 372



Subject Index

— technology 349
two-pack 173
type approval 27

U

ultrasound 278
ultraviolet

— light 137

— resistance 75
underbody

— airflow 357

— covers 366

— sealing 373, 376
underseal

— liquid PVC 365

— panels 68

uniaxial loading 268
unidirectional reinforced material
upper legform 253
utilization scenarios 126
Uv 246

— absorption 46

— protection 351

— stability 342

\%

vacuum-coat 343

vacuum deposition methods 330
validation 270

valve-gated pinpoint gates 347
vapor deposition 25

vehicle development 270

— process 265

vehicle life-cycle

— CFRP 64

venting 309

vertex load cycle 159
vertical

— flash face clearance 302
-~ panels 209, 210

— process chains 65
vibration 357

— excitation 356

virtual development 264
virtual tools 136

virtual vehicle assessment gates

155

264

viscoelasticity 267
viscoplasticity 267
viscosity 55

visual properties 246

w
wall impact 284
warm melts (RWM) 198
— reactive 199
warm reactive bonding 198
warpage 75, 105, 118, 221, 231, 260, 338
wash resistance 246
water absorption 232
— /ambient medium 154
water-based paints 229
water content 267
water injection molding 117, 118
water tightness 222
wear resistance 374
weather resistance 330
weight 244
— reduction 7,9, 19,175, 219, 244, 248, 365
— saving 103, 218, 224
wet-chemical coating 340, 343
wettability 199
wind noise 354, 355, 357
window heating 352
windshield 329, 363
— frame 364
— wiper 235

— panel 241
Wahler
- curves 158,159, 161, 162
— master curve 144, 145, 147
— tests 144, 161
wrought steel alloys 15

X
XRE technology 95, 96
XRI technology 95, 96

Y

yield rate 169
yield strain 167
yield stress 167





