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ABS (acrylonitrile-butadiene—
styrene), 242
Acceleration,
angular, 58
centripetal, 58
linear, 58
Acetal resin, 238
Acetals, 242, 247
drilling cutting speeds and feeds, 180
turning characteristics, 176
Acetic acid, cubical expansion, 265
Acme thread, 76
Acrylic acid diester adhesives, 253
Acrylic (Perspex), 242, 247
density, 264
drilling cutting speeds and feeds, 180
thermal conductivity, 131
turning cutting speeds and feeds, 176
Acrylic solvent cement adhesives, 253
Acrylonitride butadiene adhesives, 252
Acrylonitrile-butadicne—styrene (ABS), 242
Adhesives,
complementary adhesives and adherents,
255
elastomer, 251-2
joint types, 256
natural, 251
rubber (elastomer) based, 251-2
service temperatures, 254
shear strengths, typical, 256
thermoplastic, 252-4
thermoset, 2534
Adiabatic mixing, gases, 105
Admiralty gunmetal,
applications, 230
composition and mechanical properties,
229
Aerodynamic drag, automobiles, 78, 165
Air,
density, 264
properties and analysis, 109
specific heat capacity, gas constant and
molecular weight, 110
thermal conductivity, 131
velocity of sound in, 309
Air compressors see Compressors
Air/fuel ratio, 13943
Air motors, reciprocating, 126
Alcohol, velocity of sound in, 309
Alkyds, 244
Alphabet, Greek, 310
Aluminium and alloys of,
cocfficients of expansion, 265
corrosion resistance, 241
density. 263
drill angles, 182

general cutting speeds, feed rates and
power, 192-3
latent heat of fusion, 108
lubricants for drilling/reaming/tapping,
181
milling cutting speeds and feed rates,
187
negative rake cutting speeds, 194
properties alloyed, 230-3, 237
properties pure, 240
resistance temperature coefficient, 277
specific heat capacity, 110
as steel alloy clement, 222
surface emissivity, 137
thermal conductivity, 131
thermoelectric sensitivity, 275
turning cutting speeds, 175
turning power consumption, 174
velocity of sound in, 309
welding fillers and fluxes, 209
welding processes, 214
wrought aluminium,
endurance limits and fatigue stress,
18-19
heat-treatable, properties, 231
non-heat-treatable, properties, 231

Aluminium bronze, specific heat capacity,

110
Aluminium oxide, properties, 259
Amino resins, 244-5
Ammonia,
boiling point, 109
latent heat of evaporation, 108
specific heat capacity, gas constant and
molecular weight, 110
thermal conductivity, 131
Ammonium nitrate, freczing temperature,
265
Amorphic polymers see Rubber
Amyl alcohol, density, 264
Anemometers,
cup, 284
hot wire, 284
vance, 284
Anergy, gases, 103-4
Angle measurement, 270-3
Aniline, cubical expansion, 265
Anthracite,
analysis, 145
calorific value, 144
Anti-freeze mixtures, 266
Antimony,
applications, 233
coefficients of expansion, 265
density, 263
thermal conductivity, 131

thermoelectric sensitivity, 275
Archimedes principle, 146
Arc welding, 210-16

see also Welding
Area, SI equivalents, 292
Argon,

density, 264

specific heat capacity, gas constant and

molecular weight, 110

thermal conductivity. 131
Asbestos,

as clutch and brake material, 86

density. 264

friction cocfficient with cast iron, 86
Asbestos board, surfacc emissivity, 137
Asbestos cloth, thermal conductivity,

131

Ash (timber), mechanical properties, 250
Asphalt,

friction coefficient with rubber, 86

thermal conductivity, 132
Automobile mechanics,

aerodynamic drag, 78. 165

braking torque. 79

forces on a gradient, 77

power, torque and efficiency, 78-9

rolling resistance, 77

tractive effort. 78

BA (British Association) screw threads,
8
dimensions, 300
Bakelite, drill angles, 182
Balancing,
reciprocating masses, 70
rotating masscs,
onc mass only, 68-9
several in one planc, 69
in several planes, dynamic unbalance,
69-70
Ball-bearing power screw, 76-7
Ball-bearings see Bearings
Balls, contact stresses.
ball and concave surface, 51
ball on flat surface. 51
two balls, 51
Balsa wood, thermal conductivity, 131
Barometers.
aneroid, 279
mercury, 279
Bars.
thick, bending stresses, 28-9
thin, bending stresses, 29-31
torsion in, 6-7
see also Beams
Beam leaf springs. 35
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Beams, bending,
basic theory, 25
continuous beams, 27
deflection coefficient, 26
moment coefficient, 26
slope coefficient, 26
standard cases, 25-7
thick bars, rings and crane hooks, 27-9
Beams, transverse vibration, 31-2
Bearing metal, 234
Bearings,
ball,
contact stresses, 51
journal, 93,94
self aligning, 93
service factor, 95
thrust, 93
plain,
automobile and aircraft engine, 91
centrifugal pumps, 91
clearance, 92
friction coefficient, 94
generators and motors, 91
hoisting machinery, 91
land steam turbine, 91
lightly loaded, 90-1
load capacity, 91
machine tools, 91
marine steam turbine, 91
railway axial, 91
surface finish, 92
plain, materials for,
aluminium alloy, 92
babbit, tin and lead base, 92
cadmium base, 92
copper lead, 92
graphite materials, 92
lead, alkali-hardened, 92
lead bronze, 92
nylon, 92
phenolics, 92
porous metals, 92
rubber, 92
silver plus overlay, 92
teflon, 92
tin bronze, 92
roller,
contact stresses, 52
friction coefficient; 95
needle roller, 94
roller journal, 94
service factor, 95
taper roller, 94
materials for, 262
shields, seals and groves, 94
Beech (timber), mechanical properties, 250
Belleville washer spring, 36
Belt drives,
flat, 65
timing, 66
service factors, 66
sizes, 66
vee, 65
Bending,
beams, 24-7
bending moment (BM), 38
crane hooks, 29
measurement of, 272
press tools for, 203
rings, 28-31

shafts, 22-3

stepped bars, 21

stress, 2

thick curved bars, 27-8

thin curved bars, 29-31

see also Bars; Beams, bending; Rings,

bending stresses

Benzene,

cubical expansion, 265

formula and molecular weight, 140

thermal conductivity, 131
Benzine, boiling point, 109
Benzole,

analysis, 145

calorific value, 144
Bernoulli equation, 148
Beryllium,

applications, 233

density, 263
Beryllium—copper,

applications, 230

springs, 235
Bevel gears, 98
BHN see Brinell hardness number
Bimetal thermometers, 278
Birch timber, mechanical properties, 250
Bismuth,

density, 263

latent heat of fusion, 108

low melting point alloys, 236-7

thermoelectric sensitivity, 275
Bisulphide of carbon, latent heat of

evaporation, 108

Bitumen, thermal conductivity, 132
Bitumen adhesive, 254
Bituminous coal,

analysis, 145

calorific value, 144
Black body, surface emissivity, 137
Black heart cast iron (BS 310), 219, 238
Block and tackle, 67
BM (bending moment), 38
Boilers,

efficiency, 144

factors of safety, 309
Boiling points, common substances, 109
Bolts and bolted joints,

clearance holes for, 300

factors of safety, 309

ISO metric sizes, 8, 299

strength of, 8-11

threads for, 8

types of, 8-12, 2934

see also Nuts; Screw threads
Bourdon pressure gauge, 281
Boyle’s law, 102
Brackets, stress in bolts, 11
Brakes,

automobile braking torque, 79

band, 87

block, 87-8

disk, 88

double block, 88

expanding shoe, 88

materials, friction characteristics of, 85-6

Brass,
friction coefficent with bronze;
hardwood, 85
specific heat capacity, 110
surface emissivity, 137

thermal conductivity, 131
Brasses,
applications, 229, 238
Brinell hardness numbers, 239
coefficients of expansion, 265
composition and mechanical properties,
228-9, 238
corrosion resistance, 241
density, 263
drilling, 180, 182
general cutting speeds, feed rates and
power, 192-3
lubricants for drilling/reaming/tapping,
181
milling cutting speeds and feed rates,
187
negative rake cutting speeds, 194
spring brass, 235
turning, 174, 175, 177
welding fillers and fluxes, 209
Brazing, 206
metals for, 261
recommended usage, 214
BR (butadine rubbers), 248
Breeze block, thermal conductivity, 132
Brickwork,
coefficients of expansion, 265
dark, surface emissivity, 137
density, 264
factors of safety, 308
thermal conductivity, 132
Brine, saturated, boiling point, 109
Brinell hardness number (BHN), 239, 285
British Association (BA) screw threads, 8
dimensions, 300
Bromine, boiling point, 109
Bronze,
applications, 230
corrosion resistance, 241
expansion coefficient, 265
friction coefficient with bronze; cast iron,
85
general cutting speeds, feed rates and
power, 192-3
high-strength bronze, 260
lubricants for drilling, reaming and
tapping, 181
milling cutting speeds and feed rates,
187
specific heat capacity, 110
turning, 175, 177
welding fillers and fluxes, 209
BSF (BS Fine) threads, 8
BSP (BS Pipe) threads, 8
BSW (BS Whitworth) threads, 8
Buckling loads, struts, 46-8
BUNA S rubbers, 248
Buoyancy, 146
Butadine rubbers (BR), 248
Butane,
boiling point, 109
formula and molecular weight, 140
specific heat capacity, gas constant and
molecular weight, 110
Buttress thread, 76
Butyl rubbers, 249
adhesives for, 255
butyle rubber adhesives, 252

CAB (cellulose acetobutyrate), 242
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Cadmium,
applications, 233
density, 263
expansion coefficient, 265
specific heat capacity, 110
thermal conductivity, 131
thermoelectric sensitivity, 275
Calcium chloride, freezing temperature,
265
Calcium silicate, thermal conductivity, 131
Calliper gauge, 268
Calorific values, fuels, 144
see also Fuels
Cams,
axial face, 74
circular arc with flat follower, 73
constant acceleration/deceleration, roller
follower, 74
constant velocity, knife edge follower, 74
simple harmonic motion, 74
tangent with roller follower, 73
Capstan lathe operations, 176
see also Turning
Carbide,
as a cutting material, 189
cutting tools, 191
Carbon,
formiula and molecular weight, 140
resistance temperature coefficient, 277
thermal conductivity, 132
thermoelectric sensitivity, 275
Carbon dioxide,
boiling point, 109
density, 264
formula and molecular weight, 140
specific heat capacity, gas constant and
molecular weight, 110
thermal conductivity, 131
velocity of sound in, 309
Carbon graphite,
as clutch and brake material, 86
friction coefficient with steel, 86
Carbon monoxide,
calorific value, 144
density, 264
formula and molecular weight, 140
specific heat capacity, gas constant and
molecular weight, 110
thermal conductivity, 131
Carbon steel,
applications, 219-20
as a cutting material, 189-90
factors of safety, 308
properties, 2201
as spring materials, 234
tempering temperature and colour, 221
see also Steel
Carbon tetrachloride, thermal conductivity,
131
Cardan joint, 72
Carnot heat engine cycle, 118
Cars see Automobile mechanics

Casting,
centrifugal, 197
die, 172, 197

investment (lost wax), 172, 197-8
sand, 172, 196 -
shell, 196-7
Cast iron,
black heart iron (BS 310), 219

as clutch and brake material, 85-6
endurance limits and fatigue stress, 18
friction coefficient with cast iron;
hardwood; leather; steel, 85-6
grey iron (BS 1452), 188, 192, 218, 238
latent heat of fusion, 108
as machine tool slide material, 86
pearlitic (BS 3333), 219
spheroidal graphite (SG) iron (BS 2789),
218
White heart iron (BS 309), 219
see also Iron
Cavitation, centrifugal pumps, 168
Cellular plastics, 246-7
Cellulose acetate, adhesives for, 255
Cellulose acetobutyrate (CAB), 242
Cellulose nitrate, 242, 247
adhesives for, 255
Cellulose proprionate (CP), 242
Cement, thermal conductivity, 132
Centrifugal casting, 197
Centrifugal fans see Fans, centrifugal
Centrifugal force, 58
Centrifugal pumps see Pumps, centrifugal
Centripetal force and acceleration, 58
Ceramic adhesive, 254
Ceramic cutting tools, 191
Ceramics, properties, 259
Cermets, compositions and applications,
259-60
Channels, liquid flow through, 154
Charle’s law, 102
Charpy test piece, toughness testing, 286
Chemical symbols, metals and alloying
elements, 239
Chlorinated materials as cutting fluids, 196
Chlorine, specific heat capacity, gas
constant and molecular weight, 110
Chloroform, cubical expansion, 265
Chlorosulphonated polyethylene (CSM)
rubbers, 249
Chrome plated steel,
as clutch and brake material, 85-6
friction coefficient with phospher bronze;
powder metal; steel, 85-6
Chrome vanadium steel (springs), 235
Chromium,
applications, 233
coefficient of expansion, 265
density, 263
as steel alloy element, 222
thermal conductivity, 131
Clapeyron’s equation of three moments, 27
Clutches,
centrifugal, 89-90
cone, 89
disk,
multiplate, 89
uniform pressure theory, 89
uniform wear theory, 89
materials, friction characteristics of, 85-6
Cobalt,
density, 263
expansion coefficient, 265
as steel alloy clement, 222
thermal conductivity, 131
Coke, calorific value, 144
Cold rolling, general characteristics, 172
Combustion see Fuels
Composites,

acronyms for, 257
elastic modulus for, 257
fibres, wires and whiskers, arrangements
and properties, 257-8
Compressed straw slab, thermal
conductivity, 131
Compression measurement, 272
Compressors,
air,
reciprocating, 124
reciprocating multi-stage, 125
Roots blower, 125
vane, 125-6
Concrete,
density, 264
friction coefficient with rubber, 86
surface emissivity, 137
thermal conductivity, 132
Conduction of heat see Heat, conduction
Conical helical springs. 34
Constantan,
density, 263
specific heat capacity. 110
thermal conductivity, 131
thermoclectric sensitivity, 275
Contact adhesives, 251
Continuity cquation, liquids. 148
Convection, heat see Heat, convection
Copper and alloys of,
alloys,
applications, 229
composition, 228-9
mechanical properties, 228-9
coefficient of expansion, 265
corrosion resistance, 241
density, 263
drill angles, 182
latent heat of fusion, 108
lubricants for drilling, reaming and

tapping, 181
milling cutting speeds and feed rates,
187

negative rake cutting speeds, 194
pipe sizes, domestic, 308
pure copper,
applications, 229
propertics, 240
recommended welding processes, 214
resistance temperature coefficient, 277
specific heat capacity, 110
as steel alloy element, 222
surface emissivity, 137
thermal conductivity, 131
thermoelectric sensitivity, 275, 276
turning cutting speeds, 175
velocity of sound in, 309
welding fillers and fluxes, 209
Cork,
as clutch and brake material, 86
friction coefficient with cast iron; steel,
86
Corkboard. thermal conductivity, 131
Corrosion, metals,
galvanic corrosion, 241
galvanic table, 241
prevention, 240
resistance to, 2401
resistant metals, 260
stress corrosion cracking, 241
Costs, machining, 195
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Cotton wool, thermal conductivity, 131
Couplings see shafts
CP (cellulose proprionate), 242
Crane hooks, bending stresses, 29
CSM (chlorosulphonated polyethylene)
rubbers, 249
Cupronickel,
applications, 230
corrosion resistance, 241
Cutting, gas flame, 210
Cutting fluid applications, 195-6
Cutting power and speed for turning,
173-4
Cutting tool materials,
carbides, 189, 191
ceramic tools, 191
steels, 189-90
Cutting tools see Turning
Cyanoacrylate adhesives, 253
Cylinders,
centre of percussion, 60
shrink fit,
stresses and pressures, 50
thermal shrinkage, 50
thick, stress with internal pressure, 49
thin,
buckling with external pressure, 48
hemispherical ends, distortion and
stress, 49
short with circular ends, 49
stress with internal pressure, 48

DAP (diallylphthalate), 244
adhesives for, 255
Darcet’s alloy, 237
Deflection,
beams see Beams, bending
flat plates, 53-5
see also Bending
Density,
SI equivalents, 292
various materials, 2634
DERY, analysis, 145
Dial gauge (dial test indicator), 268
Diallylisophthalate (DIAP), 244
Diallylphthalate (DAP), 244
adhesives for, 255
Dialomite, thermal conductivity, 131
Diamonds,
coefficient of expansion, 265
as a cutting material, 189
DIAP (diallylisophthalate), 244

Diatomaceous earth, thermal conductivity,

131
Die casting see Casting
Diesel,
analysis, 145
calorific value, 144
Diesel (constant-pressure) heat engine
cycle, 119-20
Douglas fir (timber), properties and
permitted stresses, 250
Drag coefficients, various bodies in a gas,
161-5
Drawing,
flat metal blanks, 200

metal processing, general characteristics,

172
press tools for, 203
Drilling,

core drills, 179
cutting lubricants, 181
drill angles, 182
helix and point angles, 179
metals, cutting and feed speeds, 180
plastics, cutting and feed speeds, 180
reamers, 179
Drop forging, 199-200
Dryness fraction,
steam regenerative cycles, 113
vapours, 106, 107
Dunkerley's method, frequency of beam
vibration, 32
Duralium, expansion coefficient, 265
Dynamic balancing, 69-70
Dynamometers,
eletric generator, 90
fluid brake, 90
friction brake, 90

Earth, basic parameters, 62
Ebonite, coefficient of expansion, 265
Efficiency.
automobiles, 78-9
boilers. 144
centrifugal pumps, 166-7
gas turbines, 117-18
heat engines, 120
heat transfer by fins, 130
internal combustion engines, 121-3
machines, 63
Roots blower, 125
screw threads, 75.84
spur gears, 97
steam plant, 113-16
water turbines, 170-1
worm gears, 99
Elastomers see Rubber
Electrical properties,
good conducting materials, 261
good insulating materials, 261
high resistance materials, 261
semiconducting materials, 261
Electrolytes. resistance temperature
coefficient, 277
Elm (timber), mechanical properties. 250
Emissivity of surfaces, heat, 136-7
Endurance limit see Fatigue
Energy,
kinetic, 58-9
potential, 59
rotational kinetic, 59
SI equivalents, 292-3
stored in flywheel, 71
strain, 59
Energy equations, gases, 103
Engine cycles see Heat engine cycles
Enginecring stock, steel section see Stecl
section engineering stock
Engines,
bearings, 91
internal combustion,
compression-ignition, 122
four stroke spark ignition, 120-1, 122
performance curves, 122-3
timing diagrams, 122
two-stroke spark ignition, 121-2
reciprocating movement formulae, 70-1
Enthalpy,
gases, 103

impulse-reaction turbine, 115
steam regenerative cycle, 113
vapours, 106-7
Entropy,
gases. 103
vapours, 106, 107
EP (cthylene propylenc) rubbers, 249
Epicyclic gears, 100
Epon resins, 245
Epoxics,
adhesives for, 255
properties and applications, 245, 247,
248
thermal conductivity, 131
Epoxy phenolic adhesives, 254
Epoxy polyamide adhesives, 254
Epoxy polysulphide adhcsives, 254
Epoxy resin adhesives, 254
Epoxy silicone adhesives, 254
ETFE (ethylenctctrafluorocthylene), 243
Ethane,
density. 264
formula and molecular weight, 140
specific heat capacity. gas constant and
molecular weight, 110
Ethanol (cthyl alcohol).
boiling point, 109
cubicai expansion, 265
density, 264
formula and molecular weight, 140
freezing point, 266
latent heat of evaporation, 108
specific heat capacity, 110
thermal conductivity, 131
Ether.
boiling point. 109
cubical expansion. 265
latent heat of cvaporation, 108
Ethyl alcohol see Ethanol
Ethyl cellulose. adhesives for, 255
Ethyl chloride, thermal conductivity. 131
Ethylene glycol. freezing point, 266
Ethylene propylene (EP) rubbers, 249
Ethylenctetrafluorocthylene (ETFE). 243
Ethylene-vinyle acetate (EVA), 242, 246
Euler theory. struts buckling. 47
EVA (cthylenc-vinyle acetate). 242, 246
Exergy. gases. 103-4
Expanded polystyrene. thermal
conductivity, 131
Extensometer. 271
Extrusion,
cold. 201
hot, 201
impact. 201
process characteristics. 172

Factor of safety (FS).
common components. 309
common materials, 308
definition, 5-6,308

Failure, theories of, 5-6

Fans, centrifugal,
backward curved. 169
forward curved. 169
radial vane, 169

Fasteners.
bolted or riveted brackets, 11
bolts and bolted joints, 8-11. 2934
bolts in shear, 11-12
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Fasteners, (continued)
nuts and washers, 295-7
pins, 298
rivets, 12, 297-8
screws, 295
welds, strength of, 13-15
Fatigue,
cast iron, 18
non-ferous metals and alloys, 18-19
plastics, 19
steel, 18
welds, 19-20
Feeler (thickness) gauge, 267
Felt,
adhesives for, 255
as clutch and brake material, 86

friction coefficient with cast iron; steel, 86

thermal conductivity, 132
FEP (fluoroethylenepropylene), 243
Fibre glass, applications and properties,
238

Fillers, welding, 209
Fins for heat transfer see Heat, transfer
from fins

Firebrick, thermal conductivity, 132

Fit types and tolerances, 216-17

Flame types, welding, 208

Flexural rigidity, struts, 46

Flow of gases see Gas flow

+ Flow of liquids see Liquid flow

Flow measurement, 2814

Fluid flow see Gas flow; Liquid flow

Fluids, cutting, applications, 195-6

Fluon, 243

Fluorocarbon rubbers, 249

Fluorocarbon thermoplastics, 242-3
adhesives for, 255

Fluoroethylenepropylene (FEP), 243

Fluorosilicone rubbers, 249

Fluxes, welding, 209

Flywheels,

acceleration; energy stored; moment of

inertia, 71-2

annular ring, 16,72

solid disk, 15-16,71

spoked wheel, 16,72

stresses in, 15-16

thick cylinder, 16

thin ring, 15,72
Foam plastics, 246-7
Force, SI equivalents, 292
Force ratio see Mechanical advantage
Forces,

balance of, 56

belt drives, 65

centrifugal, 58

centripetal, 58

gravitational, 62

moment of, couple, 57

polygon of, 56

rate of change of momentum, 59

resultant of, 56

triangle of, 56

winches and pulleys, 67-8
Forging,

closed die, general characteristics, 172

hand and drop, 199-200
Formaldehyde, properties, 248
Form factors, springs; 37
Four-stroke engines see Engines

Francis water turbine, 170-1
Freezing mixtures, 265
Freon,
boiling point, 109
thermal conductivity, 131
Frequency of vibration,
beams, 31-2
forced damped, 82
free undamped, 80
simple harmonic motion, 80
three mass system, 83
Friction,
fluids in pipes, 149-50
on inclined plane, 83
laws, 83
rolling, 834
screw thread, 84
wedge, 84
Friction coefficients,
band brake materials, 86
clutch and brake materials, 85-6
general materials, 85
machine tool slide materials, 86
rubber sliding on asphalt; concrete, 86
worm gears, 100
FS see Factor of safety
Fuels,
air/fuel ratio, 139-43
boiler efficiency, 144
calorific values, 144
chemical analysis, 145
chemical formulae, 140
combustion equations, 140
combustion products, 141-4
consumption, SI equivalents, 293
fuel oil analysis, 145
fuel oil calorific value, 144
gaseous, 143-4, 145
mixture strength, 139-40
molecular weights of, 140
solid and liquid, 140-3, 145
stoichiometric air/fuel ratio, 139, 140

Galvanic corrosion, 241
galvanic potentials for pure metals, 241
Gases,

anergy, 1034
blast-furnace,

analysis, 145

calorific value, 144
Boyle's law, 102
Charles law, 102
coal gas,

analysis, 145

calorific value, 144
common gas constants, 110
energy equation,

non-flow, 103

steady flow, 103
enthalpy, 103
entropy, 103
exergy, 1034
internal energy, 103
irreversible processes,

adiabatic mixing, 105

throttling (constant enthalpy), 105
mixtures, Dalton’s law, 105
natural gas,

analysis, 145

calorific value, 144

producer gas,
analysis, 145
calorific value, 144
reversible non-flow processes,
constant energy (isentropic), 104
constant pressure, 104
constant temperature (isothermal), 104
constant volume, 104
polytropic, 104-5
Universal gas constant, 102
velocity of sound in, 161
Gases as cutting fluids, 196
Gas flow,
drag coefficients for varous bodies,
161-5
isothermal flow in pipes, 161
measurement, 281
through orifice, 161
see also Fans
Gas-shielded metal arc welding, 213
Gas turbines,
simple cycle, 117
simple cycle with heat exchanger, 118
Gas welding, 207-9
Gauge blocks, 269
Gears,
classification, 96
double helical, 98
epicyclic, 100
factor of safety, 309
helical spur, 97-8
herringbone, 98
spiral bevel, 98
spur, 97
straight bevel, 98
teeth,
metric, 96
part names, 96
stress concentration factors, 24
worm, 99-100
Germanium, thermoelectric sensitivity, 275
Glass,
density, 264
expansion coefficient, 265
specific heat capacity, 110
surface emissivity, 137
thermal conductivity, 132
velocity of sound in, 309
Glass ceramics, adhesives for, 255
Glass fibre/wool, thermal conductivity, 132
Glues,
animal, 251
casein, 251
fish, 251
vegetable, 251
Glycerine,
cubical expansion, 265
freezing point, 266
thermal conductivity, 131
Gold,
coefficient of expansion, 265
density, 263
properties pure, 240
resistance temperature coefficient, 277
specific heat capacity, 110
thermal conductivity, 131
thermoelectric sensitivity, 275
Governers,
Hartnell, 75
Porter, 75
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Watt, 75
Gradient force, automobiles, 77
Granite, expansion coefficient, 265
Graphite, specific heat capacity, 110
Grashof number, heat convection, 132
Gravitation,
forces of mutual attraction, 62
gravitational constant, 62
Greek alphabet, 310
Grey cast iron, 188, 192, 218, 238
see also Tron
Grinding,
process calculations, 189
wheels, 188
Gunmetal,
applications, 230
coefficient of expansion, 265
composition and mechanical properties,
229
Gyroscope, 60-1

Hand forging, 199-200
Hardboard, thermal conductivity, 132
Hardness numbers,
Brinell/Rockwell/Vicker’s,
comparison, 239
measurement, 285
Hardwood, friction coefficient with brass;
cast iron; hardwood; leather; metal,
85
Hartnell governer, 75
Heat,
boiling points of common substances,
109
conduction,
through cylinder wall, 129
through flat wall, 128-9
convection,
forced laminar flow in pipe, 134
forced turbulent flow, 134-5
Grashof number, 132
natural from horizontal pipe, 132-3
natural from horizontal plate, 133-4
natural from vertical plate or cylinder,
133
Nusselt number, 132
Prandtl number, 132
Reynold’s number, 132
Stanton number, 132
good conducting materials, 262
good insulating materials, 262
heat capacity, 102
latent heat, 102
latent heats of common substances, 108
mixing of fluids, 102
radiation, 135-7
emissivity of surfaces, 136-7
geometric factor, 136
interchange factors, 135-6
specific heat,
capacity, 102
relationships, 103
thermal conductivity,
gases, 131
insulating materials, 131
liquids, 131
metals, 131
miscellaneous materials, 132
plastics, 131
refrigerants, 131

transfer from fins, 129-31
Heat engine cycles,
Carnot, 118-19
constant pressure, 119
diesel (constant pressure), 119-20
dual combustion, 120
Otto (constant-volume), 119
practical engine, 120
Heat exchangers,
multipass and mixed flow, 138
shell and tube, 137-8
steam condenser, 138-9
Helical springs, 334
Helical spur gears, 97-8
Helium,
density, 264
specific heat capacity, gas constant and
molecular weight, 110
thermal conductivity, 131
High-speed steels, for cutting, 189-90
Hoists, 68
Hooke’s joint, 72
Hooks, bending, 29
Hoop stress,
cylinders, 49
spheres, 50
Hot extrusion, general characteristics,
172
Hot rolling, general characteristics, 172
Hydraulic jack, 147
Hydrocarbon fuels see Fuels
Hydrogen,
boiling point, 109
calorific value, 144
density, 264
formula and molecular weight, 140
specific heat capacity, gas constant and
molecular weight, 110
thermal conductivity, 131
velocity of sound in, 309
Hydrostatics, 1467
Hydrostatic (three dimensional) stress, 2

Ice,
coefficient of expansion, 265
density, 264
latent heat of fusion, 108
specific heat capacity, 110
thermal conductivity, 132
Impact centre of percussion,
cylinder, 60
sphere, 60
uniform thin rod, 60
Impact coefficient of restitution, 59
Impact extrusion,
general characteristics, 172
process and application, 201
Impact stress, 3
Impulse, definition, 59
Impulse turbines see Steam plant
Inconel,
applications, 234
density, 263
springs, 235
thermal conductivity, 131
Inomers, 243
Internal combustion engines see Engines
Investment casting, 197-8
Iron,
alloy irons, 219

black heart cast iron, 219, 238
Brinell hardness numbers, 239
coefficient of expansion, 265
corrosion resistance, 240-1
density, 263
drilling cutting speeds and feeds, 180
factors of safety, 308
general cutting speeds, feed rates and
power, 192-3
grey cast iron, 188, 192, 218, 238
lubricants for drilling, reaming and
tapping, 181
malleable iron properties, 219
milling cutting speeds and feed rates,
187
pearlitic cast iron, 219
properties pure, 240
recommended welding processes, 214
resistance temperature coefficient, 277
specific heat capacity, 110
spheroidal graphite (SG) iron, 218, 238
thermal conductivity, 131
thermoelectric sensitivity, 275
turning,
cutting speeds, 175
power consumption, 174
rake angle, 177
velocity of sound in, 309
welding fillers and fluxes, 209
white heart cast iron, 219
see also Cast iron
Isentropic gas process, 104
ISO metric metal sheet, strip and wire
sizes, 307
ISO metric nut and bolt sizes, 299
ISOM metric threads, 8
Isoprene rubbers, 249
ISO straight-sided splines, dimensions,
303

‘Isothermal gas flow in pipes, 161

Isothermal gas process, 104
Izod impact test, toughness testing, 286

Jack, hydraulic, 147
Jets, 157-60
aircraft engine, 160 »
water jet boat, 159-60
Johnson’s parabolic formula, struts
buckling, 47

Kapok, thermal conductivity, 132
Kerosene,
analysis, 145
boiling point, 109
calorific value, 144
latent heat of fusion, 108
specific heat capacity, 110
thermal conductivity, 131
Keys see Shafts
Keyways, stress concentration factors, 24
Knuckle joints, stresses in, 4-5
Krypton, density, 264

Laminar flow,
through annulus, 157
in circular pipes, 156
between flat plates, 156
Laminated carbide, as a cutting material,
189
Laminated plastics, 245-6
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Latent heats,
evaporation, 108
fusion, 108

Lathes see Turning

Lathe-tool nomenclature and setting, 176-8

Lead,
applications, 233
coefficient of expansion, 265
density, 263
latent heat of fusion, 108
lead-tin alloys, applications, 234
low melting point alloys, 236-7
properties pure, 240
resistance temperature coefficient, 277
specific heat capacity, 110
as steel alloy element, 222
thermal conductivity, 131
thermoelectric sensitivity, 275
velocity of sound in, 309
Leaf springs, 35
Leather,
adhesives for, 255
as clutch and brake material, 86
friction coefficient with cast iron;
hardwood; metal, 85-6
Length, SI equivalents, 291-2
Length measurement, 267-9
Levers, 63
Lignite,
analysis, 145
calorific value, 144
Limestone, thermal conductivity, 132
Limits and fits,
fit types, 217
terminology, 216
tolerances, 217
Lipowitz’ alloy, 237
Liquid flow,
Bernoulli equation, 148
channels, 154
continuity equation, 148
jets, 158-60
laminar flow, 155-7
between flat plates, 156
in circular pipes, 156
through annulus, 157
measurement, 154-5, 281
notches, 153
orifices, flow in, 152-3
over weirs, 153
pipe nozzle flow measurement, 154-5
in pipes,
friction, 149-50
laminar flow, 150
pressure loss in fittings and section
changes, 150-2
roughness, 150
series and parallel, 150
pumps, centrifugal, 165-8
Reynold’s number, 148, 150, 155
venturi flow measurement, 154-5
viscosity, 155-6

Liquids, coefficients of cubical expansion,

265
Lost wax casting, 197-8
Loudness of various sounds, 309
Lubricant materials, 263

MA see Mechanical advantage
Machines,

efficiency, 63
mechanical advantage, 63
velocity ratio, 63
Machine tool bearings, 91
Machine tool slide material frictions, 86

Machining metals, general characteristics,

172

Magnesia, thermal conductivity, 132
Magnesium and alloys of,

applications, 234

coefficient of expansion, 265

corrosion resistance, 241

density, 263

drill cutting angles, 182

latent heat of fusion, 108

recommended welding processes, 214

specific heat capacity, 110

thermal conductivity, 131

turning cutting speeds, 175
Magnetic materials,

low-loss, 261

permanent, 261

Mahogany timber, mechanical properties,

250

Malleable irons, properties, 219

see also Iron
Manganese,

applications, 234

density, 263

manganese steel, drill angles, 182

as steel alloy element, 222
Manganin, resistance temperature

coefficient, 277

Manometers, 279-80
Marble, surface emissivity, 137
Mass, SI equivalents, 292
Mass flow rate, SI equivalents, 292
Measurement,

angle, 270

bending, 272

compression, 272

flow, 281

fluid velocity, 283-4

hardness testing, 285-7

length, 267-9

pressure, 279-81

rotational speed, 284-5

strain, 271-3

temperature, 274-8

tension, 272

torque, 273

toughness testing, 286-7
Mechanical advantage (MA),

machines, 63

screw threads, 84
Melamine, 246, 247

adhesives for, 255
Merchants circle, tool forces, 193-4
Mercury,

boiling point, 109

cubical expansion, 265

density, 263

properties pure, 240

resistance temperature cocfficient, 277

specific heat capacity, 110

thermal conductivity, 131

thermoelectric sensitivity, 275

velocity of sound in, 309
Metal,

adhesives for, 255

bending, 203
brazing, 261
casting see Casting
chemical symbols for, 239
coating for, 261
corrosion-resistant, 260
cutting,
general data, 192-6
surface finish and roughness, 193
see also Drilling; Grinding; Milling;
Turning
friction coefficient with metal;
hardwood,, 85
high-strength, 260
high temperature, 260
malleable, 260
press tool theory, 202-3
processes, general characteristics, 172
see also Aluminium; Copper; Iron; Steel
ctc.

Metal sheet dimensions, strip and wire, 307

Methane,
density, 264
formula and molecular weight, 140
specific heat capacity, gas constant and
molecular weight, 110
thermal conductivity, 131
Methanol,
boiling point, 109
density, 264
formula and molecular weight, 140
freezing point, 266
latent heat of evaporation, 108
thermal conductivity, 131
Methyl alcohol, thermal conductivity, 131
Methylpentene, adhesives for, 255
Methylpentene (TPX), 243
Mica, thermal conductivity, 132
Micrometers, 267-8
Mild steel see Steel
Milling,
cutter types. 183-5
cutting speeds, 186-7
metal removal rates, 188
power for peripheral, 186
process, 182
table feed rates, 186-7
Mineral wool quilt, thermal conductivity.
132
Mixtures, combustion see Fuels
Molecular weights, common gases. 110
Molybdenum,
density, 263
specific heat capacity, 110
as steel alloy element, 222
thermal conductivity, 131
Moment of a force, 57
Moments of inertia, flywheels, 71-2
Momentum. definition. 59

Monel,
applications. 234
density, 263
lubricants for drilling, reaming and

tapping, 181
as spring, 235
thermal conductivity, 131
turning cutting speeds, 175
Moon, basic parameters, 62
Motors, air, 126
Movement ratio see Velocity ratio
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Multiplying factors, 291
Muntz metal,
applications, 229
composition and mechanical properties,
228

Napthalene, boiling point, 109
Neon, density, 264
Neoprene adhesives, 252
Neoprene rubbers, 249
adhesives for, 255
Newton'’s alloy, 237
Newton's laws of motion, 58
Nichrome, thermoelectric sensitivity, 275
Nickel and alloys of,
applications, 234
coefficient of expansion, 265
corrosion resistance, 241
density, 263
latent heat of fusion, 108
Nickel-silver,
applications, 230
as spring, 235
properties pure, 240
recommended welding processes, 214
resistance temperature coefficient, 277
specific heat capacity, 110
as steel alloy element, 222
thermal conductivity, 131
thermoelectric sensitivity, 275
Nimonic,
applications, 234
density, 263
Nitric acid, boiling point, 109
Nitrile adhesives, 252
Nitrile rubbers, 249
adhesives for, 255
Nitrogen,
boiling point, 109
density, 264
formula and molecular weight, 140
thermal conductivity, 131
Nitrous oxide, specific heat capacity, gas
constant and molecular weight, 110
Non-ferous metals, endurance limits and
fatigue stress, 18-19
Norway spruce (timber), properties and
permitted stresses, 250
Notches, liquid flow through, 153
Nozzle flowmeter, 283
Nozzles,
liquid flow measurement, 154-5
turbine and jet engine,
convergent, 111
convergent—divergent, 110
Nusselt number, heat convection, 132-5
Nuts,
ISO metric sizes, 299
locking, 9
types of, 8-11, 295-6
see also Bolts and bolted joints; Screw
threads
Nyloc locking nut, 9
Nylon,
density, 264
drilling cutting speeds and feeds, 180
properties and applications, 238, 243,
247
thermal conductivity, 131
turning characteristics, 176

turning, drilling, milling properties, 194

Oak (timber), properties and permitted
stresses, 250
Octane, formula and molecular weight, 140
Oil, machine, specific heat capacity, 110
Qils as cutting fluids, 195
Oil thermal conductivity, 131
Olive oil, cubical expansion, 265
Orifice flow meter, 282
Orifices,
gas flow through, 161
liquid flow measurement, 154-5
liquid flow through, 152-3
Otto heat engine cycle, 119
Oxyacetylene cutting,
cutting speeds, 210
nozzles, 210
pressures, 210
Oxyacetylene welding, 207-9
see also Welding
Oxygen,
boiling point, 109
density, 264
formula and molecular weight, 140
specific heat capacity, gas constant and
molecular weight, 110
thermal conductivity, 131
velocity of sound in, 309

Paint,
surface emissivity, 137
temperature sensitive, 278
Palladium, density, 263
Paper,
adhesives for, 255
surface emissivity, 137
Paper, vulcanised,
as clutch and brake material, 86
friction coefficient with cast iron; steel,
86
Paraffin,
boiling point, 109
cubical expansion, 265
density, 264
latent heat of fusion, 108
specific heat capacity, 110
Paraffin wax,
specific heat capacity, 110
thermal conductivity, 132
Parson’s turbine, 115
Parting-off tool, 178
Pearlitic cast iron (BS 3333), 219
Peat,
analysis, 145
calorific value, 144
Pelton water turbine, 170
Pendulum,
compound, 61-2
conical, 61
simple, 61
Pentane, formula and molecular weight,
140
Perfluoroalcoxy (PFA), 243
Periodic time,
free damped vibration, 81
free undamped vibration, 80
simple harmonic motion, 80
Perry-Robertson formula, struts buckling,
47-8

Perspex see Acrylic
PETP (polycthylenc terephthalate), 243
Petrol,
analysis, 145
boiling point, 109
density. 264
specific heat capacity. 110
PFA (perfluoroalcoxy). 243
PF (phenol formaldehyde), 245
Phenol formaldehyde (PF),
properties and applications, 245
propertics mica filled. 247
Phenolic.
adhesives for, 255
friction coefficient moulded, with cast
iron: stecl, 86
moulded for clutch and brake material,
86
Phenolic formaldehyde resin adhesives, 253
Phenolic neoprene adhesive, 253
Phenolic nitrile adhesive, 253
Phenolic polyamide adhesive. 253
Phenolic polyvinylacetate adhesives. 254
Phenolic vinyl adhesives, 253
Phenolids, 246
Phosphor-bronze,
applications, 230. 238
coefficient of expansion, 265
composition, 229
density. 263
ncgative rake cutting speeds, 194
properties, 229, 238
springs. 235
Phosphorus.
latent heat of fusion. 108
specific heat capacity. 110
Physical units, symbols and units, 288-9
Piano (music) wire, 235
Pins for fastening, types of, 298
Pipes.
copper domestic pipe sizes, 308
fluid flow in, 148-52
pipe roughness, 150
pressure loss in fittings and section
changes, 150-2
series and parallel pipes, 150

see also Liquid flow #
thread dimensions, BSP, 301-2
Pistons,

acceleration formula, 70
balancing. 70
displacement formula, 70
velocity formula, 70
Pitot-static tube, 283
Plastics,
cellular, 246-7
drilling cutting speeds and feeds, 180
endurance limits and fatigue stress. 19
foam, 246-7
laminated plastics, 245-6
properties, 247-8
surface emissivity, 137
thermoplastics, 242-4
thermosets, 244-5
turning characteristics, 176
Plates, loaded flat, stress and deflection,
circular,
with central hole, 55
clamped edges. 53
edges simply supported, 53
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Plates, (continued)

rectangular,

clamped edges, 54
simply supported, 54

Platinum,

applications, 234

coefficient of expansion, 265

density, 263

properties pure, 240

resistance temperature coefficient, 277

specific heat capacity, 110

thermal conductivity, 131

thermoelectric sensitivity, 275
Plexiglas, 242
Plumber’s solder, applications, 234
Plywood, thermal conductivity, 132
Poisson’s ratio, definition, 1,5
Polyacetal, 242
Polyacrylate adhesive, 253
Polyacrylic rubbers, 249
Polyamide adhesives, 253
Polyamides, 243

adhesives for, 255
Polycarbonate,

adhesives for, 255

drilling cutting speeds and feeds, 180

properties and applications, 244

turning characteristics, 176
Polychlotoprene adhesives, 252
Polychloroprene rubbers, adhesives for, 255
Polyester, 245, 246, 248

adhesives for, 255
Polyester acrylic adhesive, 253
Polyester (unsaturated) adhesives, 254
Polyethersulphone, 243
Polyethylene see Polythene
Polyethylene terephthalate (PETP), 243

adhesives for, 255
Polyformaldehyde, adhesives for, 255
Polyimides,

laminated plastics, 246

thermosets, 245, 254
Polyisoprene natural rubber, 248
Polyphenylene oxide, 244
Polyphenylene sulphide, 244
Polypropylene, 244

adhesives for, 255

density, 264

drilling cutting speeds and feeds, 180

turning cutting speeds and feeds, 176
Polypropylene .oxide (PPO), 243, 247
Polystyrene,

adhesives for, 255

applications, 238, 244, 247

density, 264

drilling, 180, 194

expanded, 246

high-density foam, 246

milling properties, 194

properties, 238, 244, 247

turning, 176, 194
Polysulphide rubber adhesives, 252
Polysulphide rubbers, 249
Polysulphone, 244
Polytetrafluoroethylene (PTFE), 243, 247
Polythene (polyethylene),

adhesives for, 255

density, 264 ~

drilling cutting speeds and feeds, 180

foams, 243, 246

high density, 243, 247
thermal conductivity, 131
turning characteristics, 176
Polytropic gas process, 104
Polyurethane,
adhesives for, 255
as an adhesives, 252
foam, 246
thermal conductivity, 132
rubbers, 249
Polyvinyl acetate adhesive, 252
Polyvinyl alcohol adhesive, 252
Polyvinyl chloride (PVC), 244, 246, 247
adhesives for, 255
Poplar (timber), mechanical properties, 250
Porcelain,
coefficient of expansion, 265
thermal conductivity, 132
Porter governer, 75
Potassium, thermoelectric sensitivity, 275
Powdered metal,
advantages, 236
as clutch and brake material, 85-6
friction coefficient with cast iron; chrome
plated steel, 85-6
metals used, 236
process, 236
Power,
automobiles, 78-9
definition, 59
metal cutting requirements, 192-3
SI equivalents, 293
PPMA, 242
PPO (polypropylene oxide), 243
Prandtl number, heat convection, 132, 135
Press tools, 202-3
Pressure,
in liquids, 146-7
SI equivalents, 292
Pressure measurement,
barometers, 279
Bourdon pressure gauge, 281
manometers, 279-80
pressure transducers, 281
pressure units, 279
Press work, 202-3
Projectiles, 63
Proof stress, steel, 287
Propane,
boiling point, 109
density, 264
formula and molecular weight, 140
specific heat capacity, gas constant and
molecular weight, 110
Propene, formula and molecular weight,
140
Protective coatings, corrosion prevention,
240
PTFE (polytetrafluoroethylene), 243, 247
density, 264
thermal conductivity, 131
turning, drilling, milling properties, 194
Pulleys, 67
Pump bearings, 91
Pumps, centrifugal,
cavitation, 168
characteristics, 167-8
head, 166
inlet angles, 167
power and efficiency, 167

principle, 165-6
specific speed concept, 171
PVC (polyvinyl chloride), 244, 246, 247
density, 264
thermal conductivity, 131
turning, drilling, milling properties, 194
Pyrometers, 278

Quartz, coefficient of expansion, 265

Radiation,
heat, 135-7
emissivity of surfaces, 136-7
Railway axle bearings, 91
Rake angle, turning, 177
Rankin cycle,
dry saturated steam, 112
with reheat, 113
with superheat, 112-13
Rankin-Gordon formula, struts buckling,
47
Reaming, 179
cutting lubricants, 181
see also Drilling
Reciprocating masses, balancing, 70
Redux adhesive, 254
Refrigerators,
gas refrigeration cycle, 127-8
pressure-enthalpy chart, 127
vapour compression cycle, 127
Reheat factor, steam turbines, 116
Resilience,
shear, 6
tension and compression, 6
Resistance temperature coefficients, 277
Resistance thermometers, 277
Resolution of forces, 57
Resorcinol formaldehyde (RF) adhesives,
253
Restitution, coefficient of, 59
Reynold's number,
fluid flow, 148, 150
heat convection, 132, 135
Rhodium, thermoelectric sensitivity, 275
Rings, bending stresses, 29-31
Rivets,
stress in, 12
types of, 297-8
Rockets, 634
Rockwell hardness, 239, 285
Rock wool, thermal conductivity, 132
Rod, uniform, centre of percussion, 60
Rolled metal,
process characteristics, 172
rolled sections, 204-5
beams, 204
channels, 204
columns, 204
joists, 204
rolling mills, 202
Roller bearings,
contact stresses on roller and surfaces,
52
see also Bearings
Rolling resistance, automobiles, 77
Roots blower, 125
Rope, wire, factors of safety, 309
Rose’s alloy, 237
Rotameter, 282
Rotating masses, balancing, 68-9
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Rotational speed measurement, 284-5
Roughness, metal cutting, 193
Rubber couplings, 41-7
see also shafts
Rubber (elastomers),
adhesives, 251-2
adhesives for, 255
cellular, 247
coefficient of expansion, 265
densities, 264
friction coefficient with asphalt; concrete;
metal; road, 85-6
natural, 248
specific heat capacity, 110
surface emissivity, 137
synthetic, 248-50
thermal conductivity, 132
velocity of sound in, 309
Rubber springs, 37
Rule, engineer’s, 267

Salt, specific heat capacity, 110
Sand,
specific heat capacity, 110
thermal conductivity, 132
Sand casting, 196
Sandstone,
coefficient of expansion, 265
thermal conductivity, 132
Satellites,
orbital velocity, 64
orbit height, 64
orbit time, 64
synchronous, 64
SBR (Styrene butadiene rubbers), 248
Scots pine, mechanical properties, 250
Screws, types of, 295
Screw threads,
Acme threads, 76
British Association (BA), 8,300
British Standard Fine (BSF), 8
British Standard Pipe (BSP), 8
BSP pipes, Whitworth thread, 301-2
buttress threads, 76
coefficient of friction, 77,84
1SO metric, 8, 299
multi-start threads, 76
power transmission, 75
square threads, 76,84
stress concentration factors, 24
Unified Coarse (UNC), 8,301
Unified Fine (UNF), 8,301
vee threads, 76,84
Seawater, specific heat capacity, 110
Selenium, thermoelectric sensitivity, 275
Semiconducting materials, 261
Semi-conductors, resistance temperature
coefficient, 277
Shafts,
couplings,
bonded rubber, 43-5
claw, 42
disk, 41
gear, 42
Metalflux, 42
metal spring, 42
moulded rubber insert, 41
Muff, 42
Oldham, 42
rubber-bushed pin, 41

rubber-tyre type, 41
sleeve, 42
solid bolted, 43
solid pinned sleeve, 43
solid sleeve, 43
critical speed of whirling,
cantilevered shaft with disk, 44
central disk shaft, 44,45
Dunkerley's calculation method, 45
energy calculation method, 45
non—central disk shaft, 44-5
uniform shafts, 45
factors of safety, 309
with gears, 39
keys,
feather, 40
Gib-head, 40
rectangular, 40,302
round, 40
saddle, 40
Woodruff, 40
with levers, 39
resultant bending moment, 38-9
splines, 41
stress concentration factors, 214
torque diagram, 39
torsional vibration,
single disk on shaft, 46
two disks on shaft, 46
torsion in, 6-7
Shearing press tools, 203
Shear stress see Stress, shear
Shell casting, 196-7
Shore scleroscope, hardness testing, 285
Shrink fit, cylinders, 50
SI equivalents, 291-3
Silica, specific heat capacity, 110
Silica gel, corrosion prevention, 240
Silicon,
specific heat capacity, 110
as steel alloy element, 223
thermoelectric sensitivity, 275
Silicon-chromium steel (spring), 235
Silicone resin adhesives, 253
Silicone rubber adhesives, 252
Silicone rubbers, 249
adhesives for, 255
Silicones, 245, 246, 248
Silicon foams, 246
Silicon-mangenese steel (spring), 235
Silicon nitride, properties, 259
Silver,
applications, 234
expansion coefficient, 265
latent heat of fusion, 108
properties pure, 240
resistance temperature coefficient, 277
specific heat capacity, 110
thermal conductivity, 131
thermoelectric sensitivity, 275
Silver solder, 205
Simple harmonic motion,
frequency, 80
periodic time, 80
Sine bar, angle measurement, 270
Sintering, general characteristics, 172
Slag wool, thermal conductivity, 132
Slate,
expansion coefficient, 265
thermal conductivity, 132

Slenderness ratio, struts, 46
Slides, machine tools, materials for,
characteristics of, 86
Slip gauges,
angle measurement, 270
linear measurement, 269
Sodium, #
density, 263
thermoelectric sensitivity, 275
Sodium silicate adhesive, 254
Solar system, 62
Soldering,
common solder alloys, 260
joint types, 206
silver solder, 205
soft solder, 205
Sound,
loudness of various, 309
sound absorbing materials, 262
velocity in a gas, 161
velocity in various media, 309
Specific heat, gases, definition, 103
Specific heat capacities, common
substances, 110
Sphere,
centre of percussion, 60
hoop stress, thin with internal pressure,
49
stresses, thick with internal pressure,
49-50
Spheroidal graphite (SG) iron, properties,
218, 238
Spinning metal processing, general
characteristics, 172
Spiral springs see Springs
Spline dimensions, ISO straight-sided, 303
Splines see Shafts
Spring materials,
alloy steels, 235
carbon steels, 235
moduli of, 235
non-ferrous alloys, 235
spring brass, 235
Springs,
Bellville washer (disk or diaphragm),
36,38
clock, 38
conical helical compression, 34
cylindrical torsion, 37
factors of safety, 309
helical compression, 32,334
helical tension, 33
helical torsion, 33
leaf, 35
rubber,
cylindrical shear, 37
two-block shear, 37
spiral, 34
strain energy/form factors, 37-8
torsion bar, 35-6
vibration,
axial, 33
torsional, 33
Wabhl factor, 32
Spur gears, 97
Square threads, 76
Stainless steel,
austinitic, 225-7
ferritic, 225-7
Martensitic, 225-7
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Stainless steel, (continued) nickel, effect of, 222 rectangular uniform load, 54
springs, 235 silicon, effect of, 223 rings, 28-31
see also Steel sulphur, effect of, 223 rivets, 12

Stanton number, heat convection, 132 titanium, effect of, 223 rollers, contact, 52

Steam, density, 264 tungsten, effect of, 223 rotational, 15-16

Steam plant, vanadium, effect of, 223 shear, 1.4-5.10-12

condenser heat exchangers, 138-9
impulse-reaction turbine, 115-16
impulse turbine,

pressure compounded, 115

reheat factor and efficiency, 116

single-stage, 114

velocity compounded, 115
Rankin cycle,

dry saturated steam, 112

with reheat, 113

with superheat, 11213
regenerative cycle, 113

Steel,

applications, 237

Brinell hardness numbers, 239

British standards for, 228

chrome-vanadium (spring), 235

as clutch and brake material, 85-6

coefficient of expansion, 265

corrosion resistance, 240-1

density, 263

drilling, cutting speeds, feed rates and
power, 180, 192-3

endurance limits and fatigue stress, 18

friction with various materials, 85-6

hard-drawn spring, 235

high-speed steels, 190

high strength, 260

lubricants for drilling, reaming and
tapping, 181

as machine tool slide material, 86

milling cutting speeds, feed rates and
power, 187-8, 192-3

negative rake cutting speeds, 194

oil-tempered spring, 235

physical properties, 237

silicon-chromium (spring), 235

silicon-mangenese (spring), 235

steel tools, 190

surface emissivity, 137

tensile testing, 2867

thermal conductivity, 131

turning,

cutting speeds, feed rates and power,
174-5, 192-3

rake angle, 177

velocity of sound in, 309

welding fillers and fluxes, 209

welding processes, 214

see also Carbon steel; Stainless steel;
Steel alloys

Steel alloys,

alloy elements, 221

aluminium, effect of, 222

cast high-alloy properties, 224

chromium, effect of, 222

cobalt, effect of, 222

copper, effect of, 222

high alloy, 222, 223

lead, effect of, 222

low alloy, 222, 223

mangenese, effect of, 222

medium alloy, 222, 223

molybdenum, effect of, 222

Steel section engineering stock, dimensions
of,
circular hollow section, 304
hollow rectangular section, 306
hollow square section, 305
Steelwork, factors of safety, 309
Stoichiometric air/fuel ratio, 139, 140
Stone,
density, 264
factors of safety, 308
Straight-line formula, struts buckling, 47
Strain,
definition, 1
measurement, 271-3, 287
strain gauges, 271-3
Strain energy,
shear, 6
springs, 38
tension and compression, 6
torsion, 7
Strain gauges, 271-3
strain gauge rosette, 273
Strength see Stress
Strength of materials, high
strength-to-weight materials, 262
Stress, 1-7
balls, contact, 51-2
bars,
thick curved, 28-9
thin curved, 29-30
bending, 2,4-5
bending and direct combined, 2
bending and torsion, 2-3
bolts, 10, 11-12
butt joints, 12
compound, 2,3
compressive, 25
concentration factors,
bending stepped bars, 21
gear teath, 24
groved shafts, 22
keyways, 24
plate with hole, 20
screw threads, 24
stepped shafts, 23
welds, 24
contact, balls and rollers, 51-2
crane hooks, 29
crushing, 4-5, 12
cylinders, 48-50
fatigue stress, 17, 18-20
fluctuating,
alternating, 17
repeated, 17
flywheels, 15-16
hoop, 49
hydrostatic, 2
impact, 3
knuckle joints, 4-5
lap joints, 12
plates,
circular, 53
circular with hole, 55
rectangular concentrated load, 54

shrink fit cylinders, 50
SI equivalents, 292
Soderberg diagram, 18
spheres, 49-50
struts, 48
tensile, 4
welds, 12-15
stress concentration factors, 24
Stress corrosion cracking, 241
Stroboscope, 284
Struts,
buckling,
Euler theory, 47
Johnson's parabolic formula, 47
Perry-Robertson formula, 47-8
Rankin-Gordon formula, 47
straight-line formula, 47
pinned. deflection with lateral load, 48
Studs, 9
Styrene,
drilling cutting speeds and feeds, 180
turning cutting speeds and feeds, 176
Styrene butadiene rubber adhesives, 252
Styrene butadiene rubbers, 248
Sulphur,
formula and molecular weight, 140
latent heat of fusion, 108
as steel alloy element, 223
Sulphur dioxide,
density, 264
formula and molecular weight, 140
latent heat of evaporation, 108
specific heat capacity, gas constant and
molecular weight, 110
thermal conductivity, 131
Sulphuric acid,
boiling point, 109
cubical expansion, 265
Sulphur monoxide, formula and molecular
weight, 140
Sun, basic parameters, 62
Superposition, loads on beams, 25
Surface finish, metal cutting, 193
Sycamore (timber), mechanical properties,
250
Symbols for physical quantities, 288-9

Tachometers,

electrical, 284

mechanical, 284
Tantalum, thermoelectric sensitivity, 275
Tapered bores, measurement of angle, 270
Tapping,

cutting lubricants, 181

drill sizes for, 181

see also Drilling
Technical terms, abbreviations, 290
Teeth see Gears
Teflon, 243
Tellurium, thermoelectric sensitivity, 275
Temperature, conversion, 107-8
Temperature measurement,

bimetalic thermometers, 278

liquid-in-glass thermometers, 274
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pyrometers, 278
reference temperatures
(freezing/melting/boiling points),
279
resistance thermometers, 276-7
sensitive paints, 278
thermisters, 277-8
thermocouples, 274-6
Temperatures, freezing mixtures, 265
Tensile testing, steel, 286-7
Tension, stepped bar with fillets, 21
Tension measurement, 272
Textiles, adhesives for, 255
TFE-fluorocarbon,
drilling cutting speeds and feeds, 180
turning characteristics, 176
Thermal conductivity coefficients, various
materials, 131-2
Thermal resistance, 128
Thermisters, temperature measurement,
277-8
Thermocouple temperature measurement,
274-6
limits for combinations, 275
thermal emf for combinations, 276
thermoelectric sensitivity of materials,
275
Thermodynamics see Heat
Thermometers,
alcohol, 274
bimetal, 278
electronic thermocouple, 276
mercury in glass, 274
mercury in steel, 274
resistance, 276-7
sensitive paint, 278
see also Temperature measurement
Thermopiles, 275
Thermoplastics, 2424, 246
as an adhesive, 252-3
turning characteristics, 176
turning, drilling, milling properties, 194
Thermosets, 244, 246-7
adhesives for, 255
as an adhesive, 2534
Threads see Screw threads
Throttling, irreversible gas process, 105
Tile, surface emissivity, 137
Timber,
applications, 238
factors of safety, 308
properties, 238
Timing belts see Belt drives
Tin,
applications, 234
coefficient of expansion, 265
density, 263
latent heat of fusion, 108
low melting point alloys, 236-7
specific heat capacity, 110
thermal conductivity, 131
Tinman'’s solder, applications, 234
Titanium,
applications, 234
coefficient of expansion, 265
corrosion resistance, 241
density, 263
recommended welding processes, 214
specific heat capacity, 110
as steel alloy element, 223

Tolerances, limits and fits, 216-17
Tool forces, Merchants circle, 193—4
Tools see Drilling; Milling; Turning
Torque, automobiles, 78-9
Torque diagrams, 39
Torque measurement, 273
Torque-wrench tightening, 10
Torsion,
hollow circular shaft, 6,7
rectangular bar, 6-7
shafts, 22, 23
solid circular shaft, 6
stress, 2,6,7
thin bar and thin section, 7
thin tubular section, 7
torsion bar spring, 35-6
Toughness tests, 286
TPX (methylpentene), 243
Tractive effort, automobiles, 78
Tufnol, 245
Tungsten,
applications, 234
coefficient of expansion, 265
density, 263
properties pure, 240
resistance temperature coefficient, 277
specific heat capacity, 110
as steel alloy element, 223
thermal conductivity, 131
thermoelectric sensitivity, 275
Turbine blades and rotors, factors of
safety, 309
Turbine engines, 91
Turbine flow meters, 282
Turbines,
impulse (Pelton) water, 170
reaction (Francis) water, 170-1
specific speed concept, 171
see also Gas turbines; Steam plant
Turning,
cutting power, 1734
cutting speeds, 175
cutting tool forces, 173
force versus cutting speed, 174
force versus depth of cut, 174
force versus feed rate, 175
lathe operation standard times, 176
lathe-tool nomenclature and setting,
176-8
metal cutting, single point, 173
parting-off tools, 178
plastics, 176
rake angle, 177
tool life, 174
tool setting, 178
Turpentine,
cubical expansion, 265
latent heat of evaporation, 108
specific heat capacity, 110
Turret lathe operations, 176
see also Turning
Two-stroke engines see Engines
Type metal, 234

UF (urea formaldehyde foam), 246, 247
UNC (Unified Coarse) threads, 8,301
UNF (Unified Fine) threads, 8,301
Units, abbreviations, 291

Units for physical quantities, 288-9
Universal gas constant, 102

Uranium,
density, 263
specific heat capacity, 110
thermal conductivity, 131
Urea formaldehyde, thermal conductivity,
132
Urea formaldehyde foam (UF), 246, 247

Vanadium,

density, 263

specific heat capacity, 110

as steel alloy element, 223
Vane air compressor, 125-6
Vapours,

as cutting fluids, 196

dryness fraction, 106, 107

enthalpy, 106-7

enthalpy—entropy diagram, 107
Vee belts see Belt drives
Vee thread, 76,84
Vehicles on curved horizontal track,

overturning speed. 60

skidding speed, 60
Velocity, SI equivalents, 292
Velocity of flow meters, 283-4
Velocity ratio (VR),

machines, 63

screw threads, 84

winches and pulleys, 67-8
Venturi,

flow meters, 282

liquid flow measurement, 154-5
Vibration,

beams, 31-2

forced damped, 81-2

free damped,

critical, 81
heavy, 81
light, 81

free undamped,
spring mass, 80
torsional, 80
helical springs, 33
simple harmonic motion, 79-80
three mass system, 83
Vicker's pyramid hardness number (VPN),
239, 285
Viscosity,
dynamic, 156
kinematic, 156
water, 156
Volume, SI equivalents, 292
Volume flow rate, SI equivalents, 292
VPN see Vicker's pyramid hardness
number
VR see Velocity ratio

Wahl factor, springs, 32
Washers,
helical spring lock, 10
tab washer, 10
two coil spring, 10
types of, 296-7
Water,
boiling point, 109
cubical expansion, 265
density, 264
heavy, specific heat capacity, 110
latent heat of evaporation, 108
specific heat capacity, 110
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Water, (continued)

steam, formula and molecular weight, 140

surface emissivity, 137
thermal conductivity, 131
velocity of sound in, 309
viscosity, 156
Water based fluids as cutting fluids, 195
Water vapour, thermal conductivity, 131
Watt governer, 75
Wedge, friction forces, 84
Weirs, liquid flow through, 153
Welding,
arc,
edge preparation, 214
fillet welds, 211-12
fusion joint processes, 211
gas shielded, 213
recommended usage, 214
resistance seam, 212-13
solid/liquid joint processes, 211
solid phase joint processes, 211
spot welding, 212
gas,
carburizing flame, 208
edge preparation, speed and metal
thickness, 207-8
fillers and fluxes, 209
< flame cutting, 210
methods, 208-9

neutral flame, 208
oxidizing flame, 208
oxyacetylene welding, 207
recommended usage, 214

bracket welds, 13

butt welds, 13, 211-12

factors of safety, 309

fillet welds, 13

stress allowable, 216

symbols, 213

tack welds, 211

terminology, 215

throat size, 215

weld fatigue failure, 19-20

weld group properties, 14-15

weld stress concentration, 24

Wheels, cast iron, factors of safety,
309

White heart cast iron (BS 309), properties,

219
Winches, 67
Wood,
adhesives for, 255
as clutch and brake material, 86
densities, 263
friction coefficient with cast iron; steel,
85-6
properties and permitted stresses,

specific heat capacity, 110

surface emissivity, 137

thermal conductivity, 132

velocity of sound in, 309
Wood alcohol,

boiling point, 109

latent heat of evaporation, 108

Wood's metal, 237
Work,

definition, 58-9

SI equivalents, 292-3
Worm gears, 99

Wrought aluminium see Aluminium

Xenon, density, 264

Yield stress, steel, 287
Young's modulus,
definition, 1
steel testing, 287

Zinc,
applications, 234
corrosion resistance, 241
density, 263
latent heat of fusion, 108
properties pure, 240
specific heat capacity, 110
thermal conductivity, 131



