INDEX

Ackermann, patent process, 304, 3909

Acetylene, as cementation agent, 65

Agricola, publications of, iv
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American Spring Co., patent process, 396

Ammonia, cementation in, 50

Ammonium cyanide, cementation by, 50

Andre, patent process, 392

Annealing, apparatus for, 340

Anti-cements, 57, 68, 279

Armor steel, Krupp, cementation of, 333
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Arnold, investigations of, 217
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tion, 32

Asphalt, cementation by, 17

Astorri and Giolitti, investigations of, 114

Astorri, investigations of, 121

Automatic limitation of cementation, 55
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patent process, 392, 399
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Bertram, practice of cementation by, viii
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investigations of, 217
Biringuccio, publications of, iv
Blasenstahl, 215
Blister bar, manufacture of, ix
Blister steel, 215
cause of production of, 22
manufacture of, viii
Blisters on steel, theory of, 216
Bones, cementation by, 271
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Boudouard, investigations by, 189
Boussingault, cementation theory of, 23
investigations of, 219
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Boxes for case hardening, 226
Boyle, patent process, 396
Braune, on nitrogen in cementation, 68
Brinell, harness test, 381
Brown scintilla, cementation by, 271
Bruch, investigations of, 65
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Cailletet, experiments of, 113
investigations of, 14
on permeability of iron to gases,
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cementation in nitrogen by, 120
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diffusion velocity in iron, 37
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65
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effect of isolated action, 332
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cost, 325
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392
Cementation, control of, 358
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metallic, 336, 338
mixtures, 262
processes, special, 391
special, 336
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158
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286
liquid, case hardening by, 279
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on, 56
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398, 399
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56
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360
of ordinary steel used, 359
Compressed gases, case hardening by, 142
Control of cementation, 358
of cementation process, 370
Coomes and Hyde, patent process, 394
Cost of case hardening, 325
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277
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Cowden, patent process, 395
Cracks, hardening, explanation of, 109
Cyanid-Gesellschaft, patent process, 394
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282
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171, 181, 184
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Dayvis, patent process, 396
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Fery, pyrometer, 365
Fiber of cemented products, 377
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pany, 282
Bildt, 209
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Rockwell, 249
Societa Italiana of Turin, 253
Stein, 254, 256, 295
Stein and Company, 242
Furnaces for case hardening, 228

Gallet, patent process, 392
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(Gas, inert, effect of, on cementation,
330
Gaseous agents, cementation by, 76, 114,
182
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cements, case hardening with, 286
first use of, xiii
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142
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90, 94, 98, 133, 140
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Grain of cemented pieces, 92
of cemented products, 377
Granular carbon, as cementing agent, 322
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Grenet, investigations of, 276
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Guillet, answer to Ledebur’s criticisms, 62

cementation experiments of, 63
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Hardening, apparatus for, 340

cracks, cause of, 109
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temperature of, 344
Hardenite, cementation by, 271
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Hard steel, manufacture of, viii
Helson, investigations of, 218
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Hogg, on diffusion of elements in iron, 39
Homogeneity of metal, effect of, 359
Huntsman, manufacture of crucible steel

by, ix

production of crucible steel by, 200
Hyde and Coomes, patent process, 394
Hydrocarbons, cementation by, 48, 114,

181, 185
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cementation by, 76
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Iron and carbon, equilibrium diagram of,
102
Iron, permeability to gases, 14

Jagar, hardness test, 384
Jenkins, patent process, 393
Jones, patent process, 397
Jullien, observations of, 12

Kirner, investigations of, 139
Krupp armor steel, cementation of, 333
Krupp steel, cementation of, 337

Lake, on action of gases on steel, 301
experiments by, 267
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Lamargese, patent process, 304
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Langer, patent process, 391
Laurent, cementation theory of, 4
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Lead, use in cementation process, 18
Leather, cementation by, 271
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on anti-cements, 279
patent process, 393, 399
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Ledebur, cementation theory of, 39
comparative cementation experi-
ments of, 60
discussion of theory of cementation,
59
. review of Guillet’s memoirs, 49
Leplay, cementation theory of, 3
Liquid cementation, xiv
Liquid cements, case hardening by, 279
Loehweiss, publications of, iv
Louis, on theory of cementation, 39
Lucas, cementation patent to, 202
Ludwik, hardness test, 384

Machlet furnace, 287
MacIntosh, use of illuminating gas by,
xiii ;
MacWilliam, and Arnold, investigations
of, 33 ;
Malleableized castings, theory of, 98
Manganese, action in cementation, 149
action of carbon monoxide on, 56
cementation of, 112
compounds, use in cementation,
398 :
diffusion of, into steel, 339
effect in cementation, 51
effect on metal during quenching,
349
in steel, function of, in cementation,
191
oxide, use in cementation, 399
steel, cementation of, 52, 53
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investigations of, 14, 280
Mannesmann's reasoning, criticism of,
168
Marchand, on nitrogen in steel, 7
Margueritte, investigations of, 8
discussion with Caron, 11
Marsden, cementation theory of, 26
Mars, patent process, 396
Martens hardness test, 382
Mechanical characteristics of steel, 360
properties of chromium nickel steel,
361
of nickel chromium steel, 361
of nickel steel, 360
Metallic carbides, diffusion of, 338
Metallic cementation, 336, 338
Metals, diffusion of, into steel, 338, 339
Methane, cementation by, 76, 131
Microchemistry of cementation, Arnold
on, 32
Micrographic examination of cemented
steel, 69
Microscopic examination of cemented
pieces, 389
Mixed cement, rules for cementation by,
158
advantages of, 305
case hardening by, 302
Mixtures for cementation, 262, 265
Molybdenum steel, cementation of, 52
cemented, heat treatment of, 356
Monge, cementation theory of, 3
on the constitution of steel, xi

New Castle, beginning of cementation at,
viii
Newton, cementation patent to, 202
Nickel-chromium steel, chemical compo-
sition of, 361
cementation of, 333, 337
mechanical properties of, 361
Nickel compounds, use in cementation,
398
Nickel, diffusion of, into steel, 339
oxide, use in cementation, 399
steel, cementation of, 52, 53, 113,
140, 145
cemented, heat treatment of, 350,

355
chemical composition of, 360

Nickel steels, cemented, hardness of, 353
cementation of, 44
Nicolardot, discussion of Caron's experi-
ments, 5
Nitrogen, action in cementation, 68
cementation in, 50, 120
cementation by, 139
in presence of, 180, 184
function in cementation, 10
its presence in steel, 7
Nitrogenous cements, 348
Non-cementing steels, 54

Olsen, on action of gases on steel, 301 /

Osmond, cementation experiments of,
27

on the solubility of carbon in iron,

31

Partial cementation, 222
by mixed cements, 302
with gaseous cements, 286
with liquid cements, 279
with solid cements, 225
Partiot, discussion by, 67
Patents for special cementation processes,
391
Penetration of cementation, velocity of,
20
Percy, on blisters on steel, 216
investigations of, 12
Percy's results, discussion of, 13
Permeability of iron to gases, 14
Petroleum vapor, as cementation agent,
65
cementation by, 17
Polishing of cemented steel, 373
Portevin and Berjot, investigations of,
136, 372, 387
Portevin, summary of Giolitti's investi-
gations, 70
Potassium ferrocyanide, cementation by,
17
Pressure, cementation under, 142
Products, thermal treatment of, 340
Protecting varnishes, 285
Pyrometers, use of, 363

Quenching, apparatus for, 340
cemented pieces, 51
double, usefilness of, 110
effect on mechanical properties, 349
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Reaumur, theories of, 5,
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memoirs of, v
Red scintilla, cementation by, 69
Regeneration, of the core, 347
-quenching, 344
temperature of, 344
Reiser, furnace, 282
on hardening and annealing, 340
Rhead and Wheeler, investigations of
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Roberts-Austin, cementation theory of
27 ‘
observations of, 29
Rockwell furnace, 249
Roozeboom, on stability of cementite,

1

159
Royston, investigations of, 30
Ruthenberg, patent process, 396

Salt, use in cementation process, 18, 262
Saniter, experiments of, 31
on diffusion of elements in iron, 39
Saunderson, investigations and theory of,
g 6
Scavi and Giolitti, investigations of, 158
160, 163, 168
Schafhaeutl, on nitrogen in steel, 7
Scheele, researches on cast iron, xi
Schenck and Seimmeler, investigations
by, 191
Schenck and Zimmermann, investiga-
tions of, 189
Schenck, investigations of, 112, 149, 164
on equilibrium of carbon and CO,
150
on equilibrium of carbon and CO,,
329
theory developed by, 188
Schindler, investigations of, 361
Scott, investigations of, 268
observations of, 68
Seger cones, use in cementation, 212,
365
Seimmeller and Schenck, investigations
by, 101

Sheffield, beginning of cementation at
viii
cementation process at, 201
Shock test of cemented products, 379
Shore hardness test, 381
Siemens pyrometer, 365
Silicon, effect on metal during quench-
ing, 349
steel, cementation of, 52, 53
Slag in steel, effect of, 359
Snelus, remarks by, 27
Societa Ansaldo, patent processes, 397
Italiana of Turin, furnace, 253
Societe Partiot, patent process, 398
Verriere, patent process, 396
Soft steel, partial cementation of, 222
total cementation of, 200
Solid cement, cost of cementation by, 277
cements, partial cementation with,
225
Special cementation processes, patents
for, 391
Special steels, cementation of, 44, 52, 112,
196
Spiegeleisen, cementation by immersion
in, 18 :
Spies, use of, in cementation, 211, 366
Stansfield, on theory of cementation,
39
Stead, observations of, 34
Steel, Chenot, 202
chemical composition of, 359
chromium-nickel, chemical composi-
tion of, 361
mechanical properties of, 361
mechanical characteristics of, 360
nickel, chemical composition of, 360
-chromium, chemical composition
of, 361
mechanical properties of, 361
mechanical properties of, 360
soft, partial cementation of, 222
total cementation of, 200
Steels, non-cementing, 54
Stein and Company, furnace, 242
Stein, cyanide theory of, 5
furnace, 254, 256, 295
Straightening of heat treated pieces, 357
Sudden cements, 51, 270
Sulphur, diffusion in iron, 38
diffusion of, into steel, 338
Sweden, start of cementation in, viii
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Tavanti, Giolittiand Carnevali, investiga-
tions of, 167, 195
Tavanti and Giolitti, investigations of, 9o,
94, 98, 133, 140
Temperature, éffect on cementation, 16,
45
lowest, of cementation, 88
of quenching, control of, 362
Temperatures of cementation, control
of, 362
Test, hardness, of cemented products, 381
shock, of cemented products, 379
Thallner, investigations of, 220
Thermal treatment of cemented products,
340
Theory of cementation, 169
Time of cementation, 73
Titanium steel, cementation of, 52
Total cementation, 200
Treatment, thermal, of cemented prod-
ucts, 340
Troost, on permeability of iron to gases,
14
Tungsten compound, use in cementation,
398
Tungsten, cementation of, 112
diffusion of, into steel, 339
steel, cementation of, 52, 53
cemented, heat treatment of, 356
Turner, hardness test, 384

Vacuum, cementation by carbon in, 48,
116
cementation in, 35
Vanadium-chromium steel, cementation
of, 361
Vanadium steels, cemented, heat treat-
ment of, 356
Vandermonde, cementation theory of, 3
on the constitution of steel, xi
Varnishes, protecting, 285
Velocity of cementation, 45
Velocity of penetration of carbon, 71
of cementation, 20
Vermon, xi
Vismara, investigations of, xiii

Wanner pyrometer, 366
Wedding, investigations of, 173, 218
on Mannesmann's investigation, 14

Weissenbeck, on action of gases on
steel, 301

Westphalia, cementation process in, 204

Weyl, investigations of, 124

Wheeler and Rhead, investigations of,
189

Wrought iron, total cementation of,
200, 222

Zimmermann and Schenck, investiga-
tions of, 189
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