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liquid-crystalline polymer 130, 138, 295,
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load cycles 163, 612

load ranges for instrumented hardness tests
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- schematic 251, 255
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(pull-through test) 627
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- scheme 195
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Maxwell model 83, 341
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melt-flow index 17, 63
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melting temperature 288, 295, 565
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microdamage 122, 497, 500
micrograph 279, 600

microhardness test 193, 200
micro-inhomogeneity 541

micro-Moiré-technique 642, 649

microstructure 205, 237, 239, 539, 549, 596,
638, 640

micro-tensile test 640, 655

micro-test specimen 642

microwave anisotropy 451, 453
microwave rastering technique 452
microwave technique 33, 461
miniaturized test specimen 637, 645, 647
minimum stress 162



670

Subject Index

mixed-mode loading 550
mixed-mode specimen 549

mode II fracture toughness 519, 552
modes of loading 544

Moiré effect 443
Moiré method 649
Moiré stripe 442

moisture 17, 18, 33, 41, 109, 182, 206, 219,
336, 387, 498, 516, 523

moisture content 34
molecular friction coefficient 103, 403
molded plastics parts 313, 596, 599, 610

molding material 15, 26, 39, 106, 133, 150,
347,596

molding material property 113
molecular movement 426, 447, 591

molecular orientation 89, 103, 187, 391,
404, 409, 569

molecular weight 15, 80, 103, 109, 387, 394,
398, 403, 405, 407, 409, 418, 421, 426

molecular weight distribution 15, 405, 407,
418,421

morphology 15, 31, 33, 103, 109, 150, 185,
194, 205, 235, 263, 270, 288, 327, 337,
353, 389, 397, 407, 498, 627

morphology parameter 265, 275, 501, 551

multipurpose test specimen 21, 114, 144,
390, 500
MVR value 63

N

nanoindentation test 647, 655
necking region 124

neural network 217
Newtonian behavior 43, 45
Newtonian equation 43

Newtonian fluid 42, 54, 57
Nicol prism 312

no. of waves 432

non-destructive polymer testing 431, 433,
446, 449, 456, 478, 483, 491, 498, 506

non-linear material behavior 472
non-linear vibrometry 475

non-linear viscoelasticity 87
non-Newtonian fluid 42, 45
normal stress 73, 81, 92, 110, 131, 141

normal stress coefficient 62
normal stress difference 51, 69
normal stress fracture 237, 516
normalization 34

notch radius 152, 236, 267, 540
notch sensitivity 152

notch tip 242, 397, 402

notched Charpy impact strength 152, 155,
265,271, 281

notched Charpy impact test 150, 154, 233
notched tensile-impact strength 156
notched tensile-impact test 155

number of cycles until fracture 162, 166
number of stress cycles 165, 167, 168

off-axis tensile test 536

Ohm’s law 340, 342, 348

online rheometer 65

online quality assurance 316, 490

open hole-compression test 554
operating safety 490, 596, 638

optical activity 310

optical expansion measuring device 301

optical extensometer 136, 523
optical properties 304, 319, 327, 330, 336

optical retardation 311, 315
optical stress birefringence 312
orange peel phenomenon 597

orientation 15, 21, 25, 31, 89, 103, 109, 117,
123,129, 133, 144, 150, 170, 185, 193,
205, 214, 302, 314, 325, 393, 404, 409,

438,451, 453, 455, 460, 464, 472, 502,
517,523, 525, 530, 538, 540, 557

orientation polarization 339
oscillation analysis 432, 468, 475
oscillation period 93, 253

osmotic pressure 413
out-of-plane impact test 557
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out-of-plane shear 544

overload rupture 607
oxidative degradation 295, 297, 574

oxidative induction time 297
oxygen consumption method 586

P
PA/CF composite 121, 345

PA/GF composite 21, 121, 128, 138, 148,
154, 167, 170, 190, 269, 345, 501, 504,
571

particle filled thermoplastics 263
particle size 273

PB-1/GF composite 155, 269
PBT/GF composite 148, 269, 467, 568
PC/GF composite 460

PE/BW composite 264, 269
PE/PP blend 272

PE/SiO, composite 264

PEEK 122, 568, 624

PEEK/CF composite 216, 552
PEEK/PTFE blend 215

peel angle 555

peel load 555

peel strength 554
peel strength of laminates 554

peel test 554, 556, 560
PE-HD/chalk composite 266, 400

PE-HD/GF composite 268
PE-HD/HP composite 264
PE-HD/NBR blend 157
Peltier elements 484, 500

periphal fiber strain 142, 146, 148, 180, 390,
567, 569

periphal fiber strain at break 147
permeation 421

permeation test 609

permissible strain 280, 569
permissible stress 280, 569
pin-impression method 389, 392, 397
photoelastic imaging 440

poly (butylene terephthalate) 122, 568

poly (ethylene naphthalate) 221, 353

poly (ethylene therephthalate) 2, 122, 154,
317, 337, 340, 344, 349, 359, 387, 413,
568, 621

poly (methyl methacrylate) 61, 121, 135,

138, 146, 148, 152, 154, 190, 200, 203,

312, 345, 352, 356, 397, 413, 465, 482,

568, 574, 621, 642, 644

poly (oxymethylene) 121, 148, 152, 154,

190, 200, 295, 297, 331, 333, 568

poly (phenylene oxide) 200, 413, 415
poly (phenylene sulfide) 214, 303
poly (vinyl chloride)

- PVC-P 121, 148, 154, 188, 200, 268,
278, 307, 337, 345, 353, 376, 413,
420,477, 479, 482, 568, 621

-PVC-U 121, 148, 154, 190, 200, 203,
345, 568, 603, 605, 635

polyamide 121, 128, 154, 190, 218, 263, 269,
345, 353, 568, 571

polybutene 104, 413, 603, 605

polycarbonate 121, 148, 153, 154, 190, 200,
345,371, 376,411, 413, 415, 416, 420,
422,460, 472,474, 568, 621, 646

polyester 26,27,121, 371, 388, 506, 568

polyetheretherketone 122, 568, 624

polyethylene

- low density 61, 68, 108, 115, 121,
148, 154, 159, 160, 184, 190, 200,
333, 376,407, 568

- high density 61,108,121, 148, 154,
180, 190, 200, 203, 213, 258, 264,
266, 268, 271, 376, 399, 404,
406, 408, 425, 568, 604

polyimide 376

polymer diagnostics/failure analysis 4, 123,
497

polymer dispersion 39
polymer processing 4, 11, 39, 89, 597
polymer/plastic component 3, 107, 161,
172,177,197, 235, 299, 617
polypropylene 25, 61, 121, 148, 154, 178,
190, 198, 200, 203, 237, 239, 243, 249,
258, 269, 276, 318, 323, 331, 345, 371,
376,413,420, 424, 460, 464, 472, 474,
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568, 570, 603, 605, 621

polystyrene 22, 61, 103, 104, 108, 117, 121,
135, 146, 154, 190, 200, 203, 314, 324,
337, 344, 345, 353, 372, 395, 402, 404,
408,410, 413, 415, 417, 420, 423, 464,
568, 648

polysulfone 413, 415, 646

polytetrafluorethylene 138, 154, 181, 190,
200, 204, 208, 337, 340, 344, 349, 482,
621

polyurethane 122, 138, 148, 345, 568, 619,
621, 628, 635

polyvinylbutyrate 101, 102
post-crystallization 109, 302

pourability of bulk materials 42
power compensation calorimetry 293

power density 467

power law by Ostwald-De Waele 44, 53, 55,
58

PP/chalk composite 121, 154, 263, 264, 644
PP/EPR blend 249, 273, 275
PP/EPR/PE copolymere 273, 275

PP/GF composite 121, 138, 148, 155, 190,
268, 270, 460, 464, 473, 570

PP/talcum composite 121, 323, 568, 570
PP-copolymer/GF composite 510
PPS/GF composite 303

prepreg 27, 165, 454, 466, 520, 522, 557, 596
pressure flow-resistance curve 627
pressure-vacuum test 611

primary relaxation process 100, 301, 359
primary valence bond 118, 287

process shrinkage 599

product liability law 10, 489

production quality 569

projection method by means of absorption
434
proof tracking index 339, 376

propagation time 432, 447, 457, 461, 466,
482

property limit 602
pure electrical breakdown 371
PU foam (rigid PU foam) 612, 616

pull-out 267, 270, 613, 616, 623
pull-through test 627

pulsating tensile stress 163

pulse thermography 479, 483, 486
pulse-echo method 98, 457, 459
pulse-transmission technique 98
punching 28, 599

puncture impact test 158

push-out test 623, 626

PVC/chalk compound 121, 154, 264
PVC/SiO, compound 264

PVC-C 237,239, 241, 243, 258, 603, 605
pyrolysis 17, 575, 579, 586, 591, 594

Q
quality assurance 65, 261, 295, 514, 532,
534, 536, 596, 603, 607

quality management system 9
quality features 596, 598, 603
quartz glass 456

quartz tube dilatometer 301

quasi-static fracture mechanical experi-
ments 247, 498, 507, 509
quasi-static test method 104, 110

R

radiant heat 580

radiographic testing 434, 453

radiography 33

range for alternating stresses 162

range for pulsating compressive stress 162
rate of environmental stress cracking 420

razor blade notch 152, 240, 248, 250, 277,
508

rear surface echo 457, 459, 467

reflection 304, 306, 310, 312, 319, 321,
333,367, 432, 436, 450, 456, 459, 461,
476, 481

reflection coefficient 367, 433, 456

refraction 304, 311, 342, 433, 436, 438, 440,
446, 450

refraction index 342, 433, 437, 439, 441, 450

refraction value 438
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refractometer 305, 307, 310
relative humidity 34, 35, 336
relaxation behavior 83, 179, 195

relaxation mechanism 100, 107
relaxation modulus 83, 179, 180

relaxation processes 90, 100, 102, 351, 353,
356, 392

relaxation time 62, 83, 89, 100, 354, 356

relaxation time spectrum 62, 83, 90, 100

relaxation-controlled crack growth 403

reliability test 282, 637

residual compression strength 519, 558

residual fracture area 240

residual strain 394

residual strength 394, 468, 557

resin injection molding 521

resonance frequency 96, 98

resonance oscillation 97

retardation 24, 82, 84, 86, 90, 107, 311, 314,
316, 324, 406

retardation behavior 84, 107, 126

retardation mechanism 107, 120

retardation test 91, 179

rheological fundamentals 42

rheometer 48

rise time of electronic chain 254

Rockwell hardness 184, 187, 189, 192

roller drum peel test 555

rotational factor 241, 243, 549

rotational rheometer 49

roughness 126, 132, 207, 211, 213, 219, 304,
321, 324, 369

S
safety against fracture 237, 551
sand trickling test 323

sandbox tests 619
sandwich compression test 531
sandwich laminate 534

sandwich structures 612
scanning probe microscopy 649
scattered light distribution 322

scattering 432, 436, 441, 465, 589, 592, 594
scattering coefficient 329, 434

scratch hardness 191
scratch resistance 323

screw pull-out test 613
Searle measuring systems 49
secant modulus 115, 135, 146
secondary relaxation 100, 288, 301
secondary valence bond 25, 287
semiconductor strain gauge 247, 251, 261
SENB specimen 237, 241, 249, 254, 257
SENT specimen 238
serviceability 596, 598, 601, 604
shape change 75, 569
shear band 89, 112, 137, 231
shear band formation 106
shear deformation 43, 45, 424, 556, 624
shear failure 528
shear loading 534, 536, 547
shear modulus 79, 99, 513, 536, 539, 541,
614, 624, 654
shear rate 43, 45, 48, 51, 56, 59, 61, 64, 69,
81
shear strain 76, 536, 538, 540, 542
shear strength 522, 532, 534, 536, 539, 541,
543,613, 615,617,619, 623, 625
shear stress 43, 45, 48, 51, 54, 60, 69, 74, 81,
112, 141, 234, 532, 534, 536, 538, 540,
542,547, 624, 626
shear stress at a shear strain 538
shear stress—shear strain curve 536, 539
shear tests 536
— =+ 45° off-axis tensile test 536, 552
- 10° off-axis tensile test 538, 552
— Iosipescu shear test 536, 540, 552
- plate-twist shear test 541, 552
- torsional loading on thin-walled tubes
542
- two- and three-rail shear test 538,
540, 552
shear viscosity 43, 45, 52, 69, 81
shear wave 460

sheet polarizer 312
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shock test 608

Shore hardness 184, 189, 190, 192
short chain-branched 403, 407
short-beam test 143, 180, 534

short-fiber reinforced thermoplastics 267,
269

short-term test 374, 601, 603, 615
short-time test 34, 501

shrinkage 19, 24, 33, 288, 301, 569, 599, 619,
629

shrinkage measurement 32
shrinkage stress 23

shunt lid pull-through test 627
signal/noise ratio 446, 463, 480, 488, 490
silicone resin 122, 345
silicone-rubber 626, 628

single span girder test 613
single-specimen technique 507
single-stage flexural fatigue test 163
skin effect 455, 481

slenderness ratio 132

slide angle 41

sliding process 267, 403
slosh test 611

slow residue 598

small angle light scattering 329, 334
small scale yielding 239, 267
smoldering 573, 575, 578, 589

S-N curve 163, 165, 167, 169
Snellius’ law of diffraction 305

softening temperature
— see heat distortion resistance

solubility parameter 412, 414, 417, 420, 422,
424

solvent 43, 57, 293, 351, 393, 395, 404, 408,
426, 608

sound velocity 98, 254, 289, 456
spatial stress state 74

specific conductivity 337, 342

specific direct current conductivity 342
specific heat capacity 288, 293, 296
specific heat conductivity 371

specific strength 431, 622

specific surface resistivity 339, 343, 346
specific volume resistivity 339, 343, 345
specific wear rate 207, 211, 213, 215, 217

specimen geometry 237, 239, 243, 257, 267,
639, 642, 645
specimen preparation 15, 35, 520
specimen preparation 18, 29, 33, 520, 638
- elastomers 28
- thermoplastics 19
- thermosets 26
specimen shapes for FCM
- CLS specimen 550
- DCB specimen 544, 546, 550, 552
- EDT specimen 553
- ELS specimen 546, 549, 552
- ENF specimen 547, 552
- FRMM specimen 549
- MMB specimen 550
- 4ENF specimen 548, 552
specimen shapes for plastics
- CT specimen 238, 241, 247, 249, 397,
500, 645
- DENT specimen 277
- Mini CT specimen 645, 651
- SENB specimen 150, 237, 241, 249,
254,257
- SENT specimen 238
- fatigue tester 166
- trousers specimen 129
- multipurpose specimen (tensile test
specimen) 22, 134, 137, 145, 390, 395
- angle specimen 129
specimen state 31, 33
specimen thickness 239, 425

specimens configurations 150, 156, 251,
262, 528, 544, 582

spectral range of visible light 439

spectral reflectance 320
spectral transmittance 320
spectrophotometer 320

spectrum of retardation time 86
speed of light 440

spherulite structure 198, 318, 331
St. Venant’s principle 517



Subject Index

675

stable crack growth 240, 242, 245, 250, 253,
267,270,273, 275

stable crack propagation 233, 239, 245, 249,
263,274, 397, 399, 426, 545

standard climate 27, 34

standard color 325, 328
standardized heat release rate 592
standardized shear strength 625
static pressure 620

static testing methods 91
steady-state plastic yielding 124
stearic acid modification 265
stereo microscope 508
stereo-lithography techniques 622

storage modulus 69, 93, 95, 97, 100, 102,
104

strain 76, 89, 112
strain at break 20, 107, 115, 117, 120, 127,

136, 147, 178, 180, 522, 525, 613, 638,
643

strain at yield stress 120
strain controlled tensile test 123, 127

strain gauge 160, 247, 251, 261, 523, 528,
532, 536, 538, 540, 542, 558

strain gauge rosette 538

strain hardening 89, 193, 393
strain hardening region 124

strain rate
—nominal 112
—true 126

strain tensor 76

strain verification 281
strain-time diagram 502
strength test 596, 606, 618
strength verification 281

stress 73
stress amplitude 162, 165, 168, 485
stress at break 119, 135, 147, 390, 401,
403, 409,411,417, 420, 423, 532

stress concentration 149, 151, 156, 313, 446,
448, 485, 497, 526, 530, 540, 621, 638

stress cracking 32, 385, 388, 390, 392, 404,
421,423,425

stress crack formation 388, 390, 392, 395,
398, 404, 413, 418, 420, 423

stress crack resistance 7, 178, 385, 389, 392,
394, 397, 399, 404, 406, 408, 411, 414,
417,419, 424

stress cracking testing 33, 393

stress cracking corrosion 388

stress distribution 20, 132, 141, 144, 440,
516

stress intensity factor 235, 278, 282, 397,
399,407,421, 425, 653, 655

stress relaxation 24, 83, 88, 90, 105, 107,
172,179, 627

stress tensor 75, 77, 485

stress-controlled continuous vibration test
162

stress—strain diagram 20, 88, 106, 112, 115,
117,121,175, 201, 475,497, 502, 527,
553
- influence of test speed 121
- influence of temperature 121

stress—time diagram 162, 172

stretch zone 245
- stretch zone height 242, 507, 509
- stretch zone width 242, 245

structure 31

styrene-acrylonitrile 23, 122, 401, 404, 413,
415, 420, 425, 568

styrene-butadiene copolymer 103
styrene-butadiene rubber 280
sulfur content 280

supermolecular structure 31, 185, 199, 288,
292

support span 143, 145, 150, 241, 251, 256,
262,267, 532, 535, 567, 613

surface charge density 369
surface deformation 446, 508

surface fatigue 207

surface reflection 321

surface resistivity 339, 343, 345, 370
surface temperature 164, 478, 481, 618
surface tension 413, 417

surface topography 210, 441
swellability 412
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swelling equilibrium 412, 416

T

Tabor equation 200
tangential shear strength 619
tear resistance 128

tear test 128
tearing modulus 246, 270, 272

temperature cycle test 612
temperature cycles 610, 612, 616

temperature dependence of toughness 252,
262, 266, 273, 275

temperature modulated DSC 296
temperature stresses 616
temperature variation method 308
temperature-time limit 601

tensile creep modulus 175

tensile creep strength 178, 390, 405, 409,
411,413,415, 424

tensile creep test 173, 389, 393, 395, 397,
401, 404, 407, 409, 418, 420, 423

tensile cyclic loading 171

tensile loading 78, 390, 408, 508, 537, 553,
642

tensile strength 119, 121, 525, 527, 531
tensile stress 118, 201
tensile stress-strain diagrams 201
tensile test
- characteristic parameters 118, 124,
525
- specimens 114
- theoretical basis 110
tensile-impact strength 156
tensile-impact test 155, 233, 251, 277, 280
tension-compression loading 171
testing molding materials 17
testing of microcomponents 637
testing velocity 109, 277, 556, 572, 645
thermal ageing 619
thermal breakdown 371
thermal conductivity 289, 482, 499, 573,
576,617
thermal deformation analysis 24

thermal degradation 574
thermal diffusivity 290, 292, 480, 482, 489
thermal emission 499, 501

thermal expansion 300, 447, 466, 471, 483,
486

thermal expansion coefficient 26, 288, 300,
303, 516, 649
thermal expansion number 300

thermal properties 287

thermal reliability 637

thermal skin depth 481

thermal stress 303

thermal tomography 483, 488
thermooptical analysis 288
thermocouple method 587, 591, 618
thermoelastic effect 485, 501
thermoelastic stress analysis 485
thermography 33, 449, 478, 499, 500

thermogravimetric analysis 288, 298
thermomechanical analysis 288, 300

three-point bend test 138, 180, 257, 532,
547, 549, 566, 572

three-rail shear test 536, 538
tie-molecules 302, 409, 419
tie-molecule density 16, 408

time to fracture 251, 253, 390, 394, 396, 401,
403, 405, 407, 409, 411, 420, 423

time to ignition 579, 581, 585, 587

time—temperature superposition principle
86

torsion pendulum 94, 96

torsion pendulum testing 95
torsional loading on thin-walled tubes 542

torsional oscillation 95
torsional test 542

total transmission 330
TPU/ABS blends 271, 273

transient thermography 478

transition temperature region 103
transmission 319

transmittance 290, 320, 330
transparency 304, 317, 319, 322, 328, 333
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transversal waves 433, 456
transverse contraction 125, 445
transverse strain 505
tribochemical reaction 207
tribology 205

trousers specimen 129
Trouton viscosity 45, 81

true strain 76, 124, 127
two-rail shear test 536, 539

U
Ubbelohde viscosimeter 55, 58

UD laminate 165, 170, 455, 466, 513, 518,
525,536, 538, 544

Ulbricht globe 330

ultrasonic amplitude 460, 485
ultrasonic analysis 498
ultrasonic frequency 457, 488

ultrasonic reflection 461
ultrasonic test method 33, 98, 457, 557

ultrasonic waves 448, 456

ultrasound 457

ultrasound birefringence 460

ultrasound burst-phase thermography 486
ultrasound lock-in thermography 486, 489
ultrasound thermography 485

ultrasound velocity 456

unsaturated polyester 27, 121, 138, 148, 154,
371, 568

unstable crack propagation 202, 233, 236,
241, 252,262, 271, 275, 277, 280

UP/GF composite 190
urea resin 121, 138, 148, 345
UV fluorescent lamps 335

\')

value determination 4, 244, 251

vapor pressure 413
velocity-temperature-shifting concept 281

vibration excitation 92, 99
vibrational spectroscopy 339

vibrational test 608

vibration-resonance-curve method 97
vibrometry 454, 467, 469, 471, 475, 478, 490
vibro-thermography 485,499

Vicat softening temperature 22, 565, 566,
568, 570

Vickers hardness 185, 200
Vickers hardness test 185, 647
Vickers indenter 203

video extensometry 498, 508, 642
videothermography 498

viscoelastic properties 82, 99, 102
viscometry 48

viscosity 42, 56, 404, 406, 413, 418, 600
viscosity function 62

viscosity value 64

viscous material behavior 80

visual test 598

Vogel/Fulcher/Tammann equation 82, 358
Voigt-Kelvin model 83

volume dilatometry 123, 498
volume resistance 339, 343, 345, 347, 370

w

water-jet cutting 30

wave length 433, 436, 444, 449, 458, 475
wave propagation velocity 456
wavelength variation method 306, 308
wear 203, 607

wear characteristics 208
- specific wear rate 212
— wear rate 211
- wear-path ratio 212

wear mechanisms 207
weathering resistance 335

weatherometer 335
Weibull parameter 169, 640

weight check 599

weld seam 159, 160

wide-angle light scattering 329
Williams/Landel/Ferry equation 47, 87, 359
winding technology 522

Wahler curve 163, 165, 168
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Wohler test 162
Wollaston prism 325

X

xenon tester 335

xenon-arc lamp 335

X-ray 33, 167, 331, 433, 435, 437, 439, 459,
655

X-ray backscatter setup 437

X-ray refraction topogram 438

X-ray refractometry 32, 437

X-ray residual stress analysis 32

X-ray tomogram 436

X-ray tube 435

Y

yield strain 88, 120

yield point 32, 45, 88, 117, 135, 137, 142,
183, 200, 202, 207, 239, 245

yield stress 88, 106, 117, 135, 200, 239, 272,
281, 390, 421, 424, 613

yield stress
- impact 256
- static 117, 122, 135, 137, 142, 200,

239

yield zone 117, 605





