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Subject Index 

A 

Accuracy factors, 6, 46, 206 (See also 
Precision factors) 

Alignment problems 
fatigue test load frames, 117 
fixture-induced bending in pin-loaded 

specimen trains, 160 
fiat-specimen gripping devices, 136 
reverse bending tests, 174 

Aluminum alloys, 77, 105 
Analog-to-digital converters, 93 
ASTM committees 

B-4:4 
B-8:4 
E-4:3 

ASTM standards 
E 10:46 
E 18: 46, 60 
E 74:168 
E 384: 4, 46 
E 399: 63, 167 
E 647:77 
E 691:29 
E 813: 64, 94 
F 732:233 

B 

Clamping devices, 132, 136, 160, 174 
Clevis, pinned, 160 
Compact specimen fixtures, 160 
Compliance effects, testing machine, 187 
Compliance method, 77, 93 
Constraint effects, 132, 136, 160, 174 
Converters, analog to digital, 93 
Cracking, 77, 93 (See also Bending tests; 

Fatigue testing; Fracture toughness 
testing) 

D 

Dangerous section of steel gear teeth 
profiles, 229 

Decarburization, 46 
Density of polymeric implants, 233 
Diamond penetrators, 46 
Dwell time, 46 

E 

Elastic-plastic state, 217 
Electric potential method, 65 
End constraints, 132, 136, 160, 174 
Error analysis, fatigue test load frame 

alignment, 117 

Bending, fixture induced, 160 
Bending tests (See also Fatigue testing; 

Fracture toughness testing) 
definition and theory of bending, 175 
end constraint and alignment effects in 

three- and four-point reverse 
bending, 174 

yield stress patterns, 228 
Bias of measurements, 3 
Boundary conditions, 174 
BrineU tests (See Hardness testing) 
British standards 

BS 18:188 
BS 3688:189 
BS 4759:189 

Buoyancy effects in wear testing, 233 

C 

Calibration functions, 77, 167 
Case depth, 46 

F 

Fatigue testing (See also Bending tests; 
Fracture toughness testing) 

fiat-specimen gripping device alignment, 
136 

load frames, alignment errors, 117 
monitoring techniques, automated, 

comparison of, 77 
multiaxial, low-cycle, 103 
tubular specimens, thin-walled, accuracy 

with, 103 
Fixtures, 132, 136, 160, 174 (See also Test 

equipment) 
Flexures (See Bending tests; Fatigue 

testing) 
Flow curves, 206 
Fracture toughness testing 

automated single-specimen, 93 
elastic-plastic, 63 
rapid loading, 63 
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G 

Gage repeatability and reproducibility, in 
hardness testing, 3, 40, 52 

Gears, 217 
General Motors Statistical Process Control 

Manual, 53 
Grain structure, 47 
Grey .level, 40 
Gripping devices, 132, 136, 160, 174 

H 

Hardness ratio in tension testing, 187 
Hardness standards, 52 (See also Hardness 

testing) 
Hardness testing 

Brinell scale, 47 
indentation measurement, accuracy 

factors, 6, 46 
Knoop hardness values, 3, 40 
microindentation image analysis, 40 
microindentation, precision and bias of 

measurement, 3 
repeatability and reproducibility, 3, 40, 

52 
Rockwell values, 46, 53, 56, 57 
Vickers indentation and hardness 

values, 3, 40 
Hot strip rolling, 206 

Image analysis of microindentations, 
4O 

Implants, orthopedic, 233 
Indentation testing (See Hardness testing) 
Indenters, 46 (See also Hardness testing) 
INTRAN computer language, 80 

J 

Jic testing, 64, 93 

K 

Knoop hardness values, 3, 40 

L 

Load effects on microindentation testing, 
6, 46 

Load frames, alignment errors in, 
117 

Loading rate, 73 

M 

Major load, 46 
Materials research, 240 
Mechanical tests (See Tests and testing) 
Microhardness testing (See Hardness 

testing) 
Microindentation testing (See Hardness 

testing) 
Microscopes, optical, 40 
Minor load, 46 
Multiple specimen method, 65 

N 

Noise, system, effects of, 93 

O 

Orthopedic implants, 233 

P 

Penetrators, diamond, 46 
Pinned clevis, 160 
Pixel arrays, 40 
Polymers, wear, 233 
Potential drop method, 86 
Precision factors 

alignment problems, 117, 136, 160, 
174 

crack growth monitoring, 
77 

experimental determinationin materials 
research, 240 

indentation measurement, accuracy 
factors, 6, 46 

microindentation, precision and bias of 
measurement, 3 

strain flow curves, 206 

R 

Rapid loading fracture toughness testing, 
63 

Repeatability and reproducibility of 
hardness measurements, 3, 40, 
52 

Resolution requirements 
optical measurements, 4 
single-specimen fracture toughness 

testing, 93 
Rockwell scale (See Hardness 

testing) 
Rolling, hot strip, 206 
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Sensors, stress, 160, 217 
Servocontrol, 65, 187, 210 
Specimen alignment (See Alignment 

problems) 
Specimen geometry, 103, 160 
Standards (See ASME standards; British 

standards) 
Statistical process control, 52 
Statistical research procedures, 240 
Steels 

1 Cr-Mo-V: 105 
304L stainless: 209 
A 508:63 
A 516:107 
A 533:63 
1015: 207, 209 
1018:105 
BS 4360:190 
elastic-plastic state, 217 
niobium, table, 208 

Strain measurement and analysis, 103, 
187, 206 

Stress analysis and monitoring, 160, 217 
Stress intensity K, 160 
Stress sensors, 160, 217 
Stretcher strains, 217 
Strip rolling, hot, 206 
Surface finish, effects on hardness testing, 

47 
System noise, effects of, 93 

T 

Temperature effects, 206 
Tensile strength, ultimate, 201 
Tension testing, 187 
Test equipment 

analog-to-digital converters, 93 
clamping devices, 132, 136, 160, 174 
clevis, pinned, 160 
compliance effects, 187 
fatigue load frames, alignment errors in, 

117 
fixture-induced bending measurement 

device, 160 
fixtures, 132, 136, 160, 174 
gripping devices, fiat specimen, 136 
high-speed servohydraulic, 65 
indenters, 46 
load frames, alignment errors in, 

117 
microscopes, optical, 40 
penetrators, diamond, 46 

reversing bend fixture, 180 
servocontroUed, 65, 187, 210 
specimen fixtures, compact, 160 
stress sensors, 160, 217 
thermocouples, embedded, 213 

Tests and testing 
accuracy factors, 6, 46, 206 
alignment problems, 117, 136, 160, 

174 
bending, 160, 174, 175, 228 
bias, 3 
Brinell, 47 
calibration functions, 77, 167 
compliance method, 65, 77, 93 
constraint effects, 132, 136, 160, 174 
electric potential method, 65 
error analysis, fatigue test load frame 

alignment, 117 
fatigue (See Bending tests; Fatigue 

testing; Fracture toughness testing) 
fracture toughness, 63, 93 
hardness (See Hardness testing) 
image analysis of microindentations, 

40 
Jic, 64, 93 
microindentation, 3, 40 
multiple specimen method, 65 
optical, 3, 40 
potential drop method, 86 
repeatability and reproducibility of 

hardness measurements, 3, 40, 
52 

resolution requirements, 4, 93 
strain, 103, 187, 206 
stress, 160, 217 
tension, 187, 201 
unloading compliance method, 65 
video image analysis, 40 
wear, 233 
weight loss, 233 

Thermocouples, embedded, effects of, 
213 

Threshold of optical measurement, 
40 

Tubular specimens, thin-walled, 103 

U 

Unloading compliance method, 65 

V 

Vickers indentation and hardness values, 
3, 40 

Video image analysis, 40 
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W 

Wear debris, 233 
Wear testing, 233 
Weight loss testing, 233 

Y 

Yield drop, 187 
Yield strength, upper and lower, 192-200 
Yield stress patterns, 217 




