
Subject Index

A

accelerated cooling, 692-727,
682-691
ageing, 991-1018
aging, 1055-1065
alkaline media, 584-595
aluminum, 991-1018, 309-331,
332-351
aluminum alloy, 104-114
aluminum alloys, 1055-1065
atomized spray quenching, 91-103
austenite, 843-858
axle shaft, 609-9

B

bainite, 843-858
bismuth, 596-10
boiling water heat transfer, 16-39
bright hardening, 584-595

C

carbonitriding, 364-17
carburizing, 489-499
CCT-diagram, 935-952
CFD simulation, 205-227
CHTE quench probe, 104-114
“cold sink” effect, 609-9
comparison, 205-227
computational fluid dynamics �CFD�,
450-463
computer modeling, 609-9
computer simulation, 228-244,
622-628
continuous cooling, 295-306
convective heat transfer, 795-819
coolants, 3-15

cooling characteristic, 900-913
cooling curve, 953-976,
935-952, 1021-1031
cooling curve analysis, 531-570
cooling curves, 692-727, 914-934
cooling power, 977-990
cooling rate, 525-530
cracking, 622-628
crankshaft, 609-9
critical cooling rate and equation,
843-858
cryogenic, 332-351
crystal lattice parameters, 269-283

D

determination guideline, 63-83
diffusion, 295-306
digitally timed quenching, 622-628
dilatometer, 1055-1065
dilatometry, 295-306
direct quenching, 935-952
distortion, 117-156, 411-435,
309-331, 450-463, 609-9, 364-17
distortion mechanism, 398-410
dual-phase steel, 843-858
ductile cast iron, 295-306
dynamic characteristics, 935-952

E

eco-friendly quenchant, 525-530
energy savings, 629-11
environment, 629-11
equipment, 629-11
experimental flow investigation, 776-
794
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F

FEM, 411-435, 820-829, 253-268
ferrous, 269-283
finite difference method, 84-90
finite element, 450-463
finite element analysis �FEA�, 450-
463
fittings, 662-681
flow homogenization guidelines, 776-
794
FORTRAN subroutines, 436-449

G

gas quenching, 795-819, 776-794,
820-829, 757-775
generalized equation, 205-227
glycol, 309-331
glycol quenching, 332-351

H

hardenability, 843-858, 833-842
hardening, 609-9
hardening power, 977-990,
1021-1031
hardness prediction, 467-488
heat conduction problem, 245-6
heat penetration depth, 245-6
heat transfer, 3-15
heat transfer coefficient, 467-488,
63-83, 728-18, 571-583, 40-62
heat transfer coefficients, 104-114
heat treating, 309-331
heat treatment, 117-156, 662-681,
596-10, 935-952, 833-842,
500-522, 977-990, 332-351
heat treatment simulation, 398-410,
352-363
heat treatments, 1055-1065
high pressure gas quenching, 63-83

high speed gas quenching, 84-90

I

immersion quenching, 1032-1051
inclusion rigidity factor, 253-
268
induction hardening, 398-410
induction heating, 609-9
induction showers, 914-934
inductor, 609-9
industrial application, 525-530
infrared thermography, 91-103
intensive quenching, 644-661,
205-227, 629-11
inverse heat conduction, 16-39
IQ technologies, 629-11
IQLab software, 662-681

K

kinetics, 284-294

L

Leidenfrost phenomenon, 1032-1051
Leidenfrost problem, 91-103
liquid nitrogen, 332-351

M

magnetic field, 833-842
martensite, 843-858
mechanical properties, 692-727,
228-244, 820-829, 622-628
microalloyed steels, 682-691
microstructure, 692-727, 117-156
modeling, 991-1018, 757-775,
728-18, 450-463
modified heat conduction coefficient,
245-6
modified Jominy holder and
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specimen, 843-858
modified Jominy-test, 228-244
monitoring, 914-934
moving heat source, 245-6
multi-step accelerated-interrupted
�AI� quenching, 662-681

N

nanofluids, 571-583
new ferrite, 843-858
new method, 662-681
nitrocarburizing, 364-17
nitrogen, 757-775
nonmetallic inclusion-steel matrix
interface, 253-268
numerical algorithm, 500-522
numerical simulation, 776-794,
820-829

O

oil quenchant, 525-530
optimization, 411-435
oxidation, 531-570

P

peak temperature, 525-530
pearlitic steel, 692-727
phase diagram, 284-294
phase transformation, 436-449,
411-435, 295-306, 500-522
photothermal deflection technique,
489-499
pipelines, 662-681
plasticity, 411-435
plate rolling, 682-691
polyalkylene glycol, 309-331
polyethylene glycol, 977-990
precipitation, 991-1018
prediction, 953-976

pressure drop correlation, 776-794

Q

quench design, 629-11
quench distortion, 352-363
quench factor analysis, 991-1018,
728-18
quench severity, 40-62
quenchant, 953-976
quenchants, 531-570, 935-952,
914-934, 1021-1031
quenching, 692-727, 467-488,
795-819, 436-449, 117-156, 411-435,
900-913, 309-331, 728-18,
622-628, 914-934, 833-842, 450-463,
977-990, 571-583, 584-595
quenching and tempering, 228-244
quenching heat treatment,
104-114
quenching media, 900-913, 596-10
quenching simulation, 795-
819
quenching uniformity, 795-819

R

rail steel, 692-727
regression analysis, 269-283
residual stress, 692-727, 352-363,
436-449, 117-156, 411-435,
309-331, 450-463, 364-17, 332-351
retained austenite, 364-17
rewetting behavior, 1032-1051

S

SAE 1010 steel, 364-17
salt bath, 584-595
Segerberg equation, 1021-1031
silver probe, 953-976
simplified calculation, 662-681
simulation, 117-156
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solid solution, 269-283
solution treatment, 991-1018
spray cooling, 3-15
spray quenching, 609-9
stagnant area, 205-227
starch quenchant, 525-530
steel, 935-952
steel dies, 228-244
steel heat treating, 609-9
steel quenching, 500-522
steels, 833-842
stress concentration zone, 253-268
stress relief, 332-351
super strengthening, 644-661
superstrengthening, 629-11
surface heat transfer coefficient, 84-
90
surface properties, 584-595

T

temperature, 84-90
temperature measurement, 16-39
testing, 914-934
thermal analysis, 284-294
thermal conductivity, 489-499
thermal diffusivity, 489-499

thermally induced strain, 253-268
thermocouple, 16-39
thermodynamics, 284-294
thermomechanical controlled
processing, 682-691
TRIP steel, 284-294
TTT and CCT diagrams, 436-449
TTT-diagram, 935-952

U

uphill quenching, 332-351

V

validation, 757-775
vegetable oils, 531-570, 571-583
Vickers hardness, 489-499

W

warpage, 309-331
water quench, 104-114, 16-39
water quenching, 332-351
wetting, 571-583, 40-62

X

X-ray diffraction method, 269-283
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