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EUWHEBR

1 HEER

BHE  glass
WA glass state
B4 M glass structure
TG R 0] o9 445 2 6,
random network theory
fhF2#U6  crystallite theory
BB G5 MY 0 R AE 7
method of glass structure
WitEBiBE  invert glass
M4 B H boron-oxygen glass
PR ELBE B borate glass
BIRAEBE B borosilicate glass
WREMREEIE B borosilicate glass
ML aluminate glass
B 4R R A B
alkaline-aluminoborate glass
HEEMELBIE  aluminosilicate glass
BEMRELBEH  phosphate glass
B B8  phosphate glass
PR BB vanadate glass
Tl R £k B 3
WL B
HAAEBH nitride-oxide glass
RELY B
£k S
Sl ik E
R B
FALY BEH  fluoride glass
KLY BB halogenide glass
FEE 353
FEPRELBEBE  silicate glass
B ek BR R B
g3 lead glass
NI T

tellurite glass
germanite glass

nitride-oxide glass
oxide glass

non-oxibe glass
chalcogenide glass
quartz glass

sodalime glass

titanate glass

characterization

18
46
32

389
214

33
276
291
290
267
289
253

200
252
244
245
116

94
455
425

87

125
249
132
249
344
166
266
305
364

TR
pi=c5 3
HFa 4%
b £F Tl il 4

precast-bar
LT B
BB 8 colour glass
KB B photochromic glass
&RBEH  metal glass
B PR sealing glass
S B
% enamel
BB microcrystalline glass
SEAR BB plate glass
PR float glass
WOLBEH  laser glass
B P RS BT

activating ion of glass
FEBEH  dose glass
BRA 4 glass fibre
b B A 4 i &

2 EEEMSHES
2.1 EEREM

JEB raw material

FEJFR  basic raw material
2.1.1 #9HEHE

4 AkkE  silicon dioxide
AW  quartz sand

wa
AEEE
kA #¥  vein quartz
AHEH  quartz powder
K feldspar

#K 1 potash feldspar
kA albite

elemental glass

optical glass

optical waveguide fibre
optical waveguide fibre

electronic glass

solder glass

sandstone
silicarenite

449
161
157

160
102
422
165
211
131
172
367
382
292
134
194

59
196
50

products of glass fibre 51

464

110
345
339
347
256
345

67
199
266
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BB+ kaolin; china clay; AL cadmium oxide 426
porcelain clay 147 HE 44 aluminum hydroxide 307
%+ china clay 82 &84 sodium hydroxide 307
#+ clay 278 AE 4  barium hydroxide 307
%4 pyrophyllite 434 HAEMLHE cadmium hydroxide 307
W% ascharite 289 MWEEH sodium nitrate 410
%4 reedmergnerite 268 THERHY  potassium nitrate 409
KA tronite 368 MU barium nitrate 409
B9 potassium carbonate 199 BERE  lithium carbonate 366
=N salt cake 256 B4t beryllium carbonate 366
W4 sodium nitrate 409 M4 magnesium carbonate 366
R saltpeter 199 BRBEE4S calcium carbonate 366
kY saltpeter 189 kP48 strontium carbonate 367
=t lepidolite 239 B barium carbonate 366
Fif#f calcite 117 KM cadmium carbonate 366
fiK£  limestone 343 BB sodium sulfate 248
HZz4 dolomite 5 WEYl barium sulfate 248
WHKA  dolomite 228 B¥MR phosphoric acid 244
ZZHEW  magnesite 245 BEMRES  calcium phosphate 244
¥+ magnesite 245 WM —%# monoammonium phosphate 244
H i Dbaryte; barite 463 WiE boric acid 290
#HEA  witherite 104 "  borax 289
ZZPEH" smithsonite 245 f%Efk—B% phosphorus pentoxide 393
L#:4 beryl; chlorosapphire 254 &JK bone ash 154
K#EA  celestite 368 4ipf soda ash 81
£ &1 ilmenite 364 B sodium hydroxide 340
&L A rutile 211 HHEH  sodium hydroxide 225
#H5 baddeleyite 412 B EW  zinc oxide; zinc white 412
BB zircon 152 8B zinc oxide 412
# 4 zircon 152 #FF  red lead 305
2.1.2 ITEM HREf lead monoxide; litharge 259
A8 lithium oxide 428 FERRHE  lead silicate 166
b8 sodium oxide 429 4IF}  red lead 176
AL potassium oxide 427 # ST lead monoxide; litharge 186
%4k alumina; aluminium oxide 428 WAL  cadmium sulfide 247
H B beryllium oxide 430 Z4{ks germanium dioxide 112
H AL Magnesium oxide 429 Z 4 fb% titanium dioxide; titania 112
b4  calcium oxide; lime 426 Z&fb#  zirconium dioxide; zirconia 110
HAL48  strontium oxide; strontia 431 BE®  titania 364
% 4k8l  barium oxide; baryta 426 2.2 HEBhEORE
HALBE  zinc oxide; zinc white 432 HENERL  auxiliary raw material 187
HAL4Y  lead oxide; lead monoxide 430 2.2.1 BEA
HAL®  boric oxide 429 W refining agent; fining agent 73
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[14ilt  arsenic trioxide

filt# arsenic trioxide

=4 LB arsenic trioxide

=&AL "% antimony oxide

£ antimony oxide

ToKTERY  thenardite

JGHAKY  thenardite

M4,  calcium sulfate

A®  gypsum

#A  fluorite; fluorspar

#ALES  calcium fluoride

A fluorite; fluorspar

REFRALSN  silicon-sodium fluoride

fr#k common salt

& Ak4i cerium oxide

THMR4%l  cerium nitrate

M4l cerium carbonate

2.2.2 ®faW

#1a3 colouring agent; colourant

B F# A ionic colouring agent

T 44k4 manganese dioxide

=4 —4% dimanganese trioxide

F4LMR#A  potassium permanganate

L4 cobalt oxide

=48 nickel sesquioxide

ZAH LB  nickel hydroxide

SAL4  copper oxide; cupric oxide

HAL WS cuprous oxide

iM% copper sulfate

L%  chromie oxide

HWMA  potassium dichromate;
potassium bichromate

MM sodium dichromate

=44 =  vanadium trioxide

k¥ fevric oxide; iron oxide

Bk sulful and sulfide

A Akgh  uranium oxide

A @H  colloidal colouring agent

#4k4  auric chloride

AR AR

i selenium

Bifk#% cadmium sulfide

B4, 5%)

silver nitrate

292
333
333
368
392
449
248
343
441

. 131

133
166
348
111
410
367

468
238
111
333
148
427
333
308
431
432
248
426

75

75
333
431
247
433
207
254
411
399
247

decolourizing agent; decolourizer 377

2R3 chemical decolourizer
YyEfR a7 physical decolourizer
% fk# neodymium oxide

FLF|  opacifier; opalizer
YK&hA  cryolite

H4k4 stannic oxide

A4k 4 stannous oxide
—44k% stannic chloride

2.2.3 HER

B flux

H b oxidizing agent; oxidant
A reducing agent; reductant
A 4L# lanthanium oxide

Hfb# praseodymium oxide
#fk% samarium oxide

% 4k% holmium oxide

A e
ZH ks
A
FRE
R

L etail]
Bhias  foaming aids

B demoulding agent

U 4kRE  silicon tetrachloride
=J|ARE

3 BEMWEAF
3.1 BeRSSR

JEfZA  noncrystalline
JEMHAFEAE  noncrystalline solid
FTEA  amorphous state
ARG structure of melt
HERAER

ytterbium oxide

thorium dioxide; thoria
nucleator; nucleation agent
nucleation agent
foaming agent
sensibilizer

trichlorosilane

short-range order

$#BEHIEE  potential energy cutaway

& FEE  isotropy
£ 54 anisotropy
B AEBR  glass transition
BEE4L  vitrification
BORIE R X SR

diagram of glass formation
—JCR G  one-component glass

182
394
429
331

17
432
432
110

465
427
184
428
430
431
427
432
112

71
213
116
261
464
376
356
333

122
123
289
329
106
349
153
153

60

31

52
435
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CIUBHAE X B  process 168
region of binary glass formation 112 S 4 thermodynamic equilibrium 314
=LA R IX HHAE internal energy 275
region of ternary glass formation 334 ¥  enthalpy 174
SEM45M) equilibrium structure 294 #% entropy 340
PR ek stabilization 49 FHAirH B BE  Gibbs free energy 196
PR 445 network structure of glass 48 FHA A EE  Gibbs function 196
P44 IE 4K network former; NWF 380 k2% chemical potential 182
JRMIBHESF network-forming cation 71 3.3 k¥
4% %4k network modifier; NWM 380 2 heat capacity 316
M4 5MBF  extra-network ion 380 YA heat of solution 324
R hE]4A  intermediate oxide; NI 381 JKAL#  heat of hydration 353
WeB4  free oxygen 446 4 heat of fusion 327
Hi4l bridging oxygen 306 45 #  heat of crystallization 208
Tk 4 0 445 #g L MBI AS B heat of transformation 214
structure of silicon-oxygen network 168 PN #EM A specific heat consumption 87
FE4PUM{A  silicon-oxygen tetrahedron 167 PR PFE  theoretical heat consumption 238
FE-4-rEGES  silicon-oxygen-silicon angle 167 BEPIHE  heat efficiency of furnace 330
W% =Wk boron-oxygen triangle 291 MOEH  heat balance 316
W% PUEIfA  boron-oxygen tetrahedron 292 3.4 FH
SALTHBIELEH  structure of borate glass 430 KHAE surface energy 14
B4 DY 1 44 AEfE interfacial energy 211
phosphor-oxygen tetrahedron 245 W# M specific surface 10
H 40D T A FKHE S surface tension 15
aluminium-oxygen tetrahedron 253 FTH AL 2 4R
W4 % boric oxide anomaly 291 surface chemical component 13
Wi/ % boron anomaly 288 EHE LM surface structure 13
E % aluminium anomaly 251 3.5 HIE#
W%  aluminium-boron anomaly 253 # phase 407
RA PRI mixed alkali effect 188 M8 phase equilibrium 407
JEHI% N depressing effect 420 HHt phase rule 407
BHIE MSkAF  condition of glass forming 52 A7 phase transformation;
3.2 BEmikoh¥ phase change 407
R — 4+ %A metastable phase 211
first law of thermodynamics 314 FaEHM stable phase 387
B E R #H phase diagram 408
second law of thermodynamics 314 —JGHHE  one-component phase diagram = 436
HIFEE =R ~JGHIE binary system phase diagram 113
third law of thermodynamics 314 =JCHIE ternary system phase diagram 335
JTRE 53R extensive properties and g oA
intensive properties 165 quaternary system phase diagram 356
RAPEE  function of state 468 —¥(JARE  congruent melting 436
4 system 401 A—F @ incongruent melting 62
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{E3E#5 4 eutectic point 90
¥HIg4k cooling curve 234
m# £k heating curve 196
®¥ ¥ quenching method 84
JG7A¥ )5 invariant point 388
#5 melting point 324
WAL  liquidus curve 435
[E A2k solidus curve 155
WAl  liquidus face 435
[E A #E  solidus face 155
WL isotherm 89
HELHN  alkamade theorem 239
I N  rule of tangent line 306
W =4 triangle of component 279
FLAFHLN  lever rule 144
#14) component 475
ML #4r  independent component 104
E B  degree of freedom 473
B 4> H  phase separation 27
¥ BE  degree of super cooling 170
M FIEE  degree of supersaturation 168
#PEI  thermal fluctation 321
4% nucleation 70
¥4 % homogeneous nucleation 219
8451 A% heterogeneous nucleation 123
I A4 critical radius 243
A 4%  critical nucleus 244
Hri  crystallization 398
%%  devitrification of glass 342
3.6 Fhp
B viscosity 276
L property of viscosity 242
WD  long-range glass 256
YEM Bl  working range 475
WP H  short-range glass 106
KB long-range glass 67
R4S 5 strain point 442
BT lower limit of annealing
temperature 376
ik fi annealing point 375
BKIEBE  annealing temperature 375
AFJE p. deformation point 12
#7255 transformation point 466

AR
AL
softening point
Wah A flow point
YEML A working point
%% 5 refining point
3.7 #FEVERR
FEWMM S macro-stress
POV RE A1
BRAR LT
Y]
)]
HUBR L Ay
K ARLF1
B B A
FVF RS
JNE A7 42 it
# P  thermal fatigue
M S thermal history of glass
RAEME fictive temperature

transformation temperature
softening point; Littleton’s

micro-stress
residual stress
thermal stress
structure stress
mechanical stress
permanent stress
temporarily stress
permission stress
stress relaxation

H# self-explosion ; self-breaking
of tempered glass

3.8 Hiis

W sol

e gel

B 3 119 E AL 3E 5 R

oxidation-reduction reaction of glass
4 BWIEZE5IR
4.1 BEmEs

Fikt  batching
Fd 4% batch; mixed batch

4%l raw material composite
BB cullet
ALARHE LR volatile loss from batch

At Ak kifk  batch pelletizing

At A K HEH  batch briquetting
48t segregation

KA batch cake

#¥  batch charging

#HHE  float batch

kil float batch; pile

466

332
246
475

73

177
382

65
320
208

199

472

323
279

26

285
285
341

285
285
285
126
242
370
242
242
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H R deoxidize 184
ik oxidize 425
Bk fluxing 465
#1f, pigmentation 468
i fa  decolor 377
4.2 HERgraHl
Pl glass manufacture 58
R glass melt 43
YA PR foam line 284
A hot spot 312
#3H1  thermal barrier 311
BWW W glass current 54
A% production current 340
X convection current 312
BEEEWE I back-current; return-current 54
PR E R E  glass level 55
BOWE B 3h
automatic glass level control 65
#4k melting 325
PEALTR E I B temperature program for
glass-melting; temperature curve of
melting 327
WAL TR IR B  melter temperature
control 325
4L #  melting rate; specific melting
efficiency 326
AL HE L melting area 326
AL  melting atmosphere 326
# i refining 72
¥14t  homogenizie 218
¥i¥d bubbling 155
¥H  cooling 234
KM SE  flame temperature 189
R E  furnace wall temperature 433
%M furnace pressure 433
PSR4 furnace atmosphere 433
& hot repair 320
Y& cold repair 235
J6%  heating up 225
H# meniscus; onion 5
g furnace life 249

AR heat load of furnace 433
PEZEAFE  heat consumption of furnace 330

BB -JE R AR

Brondum-Nielsen equation 17
BB #EE  fuel consumpution 311
JAW4L#  campaign melting efficiency 464
H Bl daily output; pull 75
H B #  daily output ratio; pull rate 75
BHE M  oxygen-enriched combustion 139
ali S BhR

pure oxygen combustion-supporting 81
L4 MRB: whole-oxygen combustion 310
HBH 4 assistant electricity melting 136

H 4 electricity melting 100
BEMPE  immersion combustion;

interior combustion 213
#A&38  heat transfer 311
EERCR i E Y

melting of color glass 447
337

high-frequency melting process 149
Hi R #l  crucible melting 141
4.3 BiBRRIE
BRI glass forming 21
BIEHIBE forming program 71
R Y 8 o B

temperature program of model 261
4.3.1 FHPHEMAT
FH B MIE sheet-glass formation 292

EHFEHT F¥:  fourcault process 446
TREHT L% pittsburgh process 388
Xt 48 ¥ asahi process 107
SEHiE:  colburn process; libbey-owens-

ford-colburn process 295
HEFEY:  rolling process 419
[E]BKJEFEF:  intermittent rolling process;

pot casting process 202
AL R T

semicontinuous rolling process /4
FESEEFEY:  continuous rolling process;

continuous casting process 241
#  float process 133
P-4 B equilibrium thickness 294
T 1 B B R B 4

float glass thickness control 135
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PS4 protective atmosphere 9
il 4 B supporting metal 136
HL 7 electro-float process 97
PeHE¥E  casting process 206
L3 TN S

narrow down-drawing process 402
R/ IE overflow process 438
[# #% il # k.  crown process 451

F LM  hand cylinder method 350
H @ #k  machine-cylinder method;

Lubbers process 3
4.3.2 BRI
B Y M glass tube forming 29
FEH R up-draw tube process 79
FH FH &Y  down-draw tube process 80
FH%:  Danner process 85
“4:F ¥:  Vello process 386
BHBRMIE  crystal ball forming 42

THMED; 3 RIY  glass bottle forming 297
TRBEB R AMEH  melting of glass bottle 298
ANTWHIIE man-blowing formation 321

K- blow-and-blow process 77
Hi-MR ¥ press-and-blow process 416
ek feed 154
KAk suction feeding 457
FHH  reheating 75
JE B - i B B

tumbler blowing process 416
ZIN 1 - R v

narrow neck press-blow process 411
LB BRI glassware forming 304
HHRIE off-hand process 473
HUBR WK il AR TE vk

machine blowing process 191
JEMHI ¥  press forming 419
WP rotate and blow process 466
WP strap blowing process 85
BILYTEE  centrifugal casting 235
HER  burn-off 176
&I crack off 10
G BIAR H 3R i

stemware automatic forming process 146
4.3.3 HitmMA R
o B HE R 0k

pot melting method for optical glass 162

W% chunk glass method 299
Fe2EBE B SR TE  continous melting
process for optical glass 162
HeF B % forming of optical glass 162
VEIEIE L  casting process;
pot casting process 206

BEHRIERIE  casting-rolling process 207
ke o 3 3 1 e

glass-ceramics manufacture 384
MAHBAM B R AMRIE  melting and

forming of glass-ceramics 383
T B g Y A B

heat treatment of glass-ceramics 383

BB YEM K drawing of glass fibre 50
EILA Y hollow core method 228
LA 4T solid core method 348
¥ rod-in-tube method 8
MY double crucible method 352
4.4 BRI ARA KR K

B AAL T  heat treatment of glass 42

AW E  hot end coating 312
RUi¥%)Z  cold end coating 234
B color development 403
fhfk  crystallization 213

W4t microcrystallization;
glass-ceramic process; sitallization 384

F ML surface microcrystallization;

controlled surface crystallization 15
BB K glass annealing 46
B AHiFEl annealing range; annealing

temperature range 375
Bk  annealing 375
¥k quenching 84
Bk IR BE Wl 2 mensuration of

annealing temperature 375

BHGR KT Y technics of glass annealing 47
L3P

fine annealing 215
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W /1B K permanent stress annealing
B AR kK

annealing for optical homogeneity
2Bk linear annealing
4.5 BEBBN T
SV B3 B T

deep-process for flat glass
4.5.1 HWEMEMIT
BERYe i T
BRI
T B 155 454 1) ) 9

grinding and spray
#Yj#  flame cutting
EFETUIHE
HLF 3R 11
BWoLYI#
Wi grinding
YR
LIFLYA
) polishing
8%  grinding and polishing
HHLEE

intermittent grinding and polishing
G

conveyer grinding and polishing
P& B
PR il
15 4t
B edging; edge grinding
B8 bevelling
AL FL  drilling of glass
;33
W§RS  sand-blasting
W34 blasting decoration
i %)

cold work of glass
mechanical cutting

cutting method of

plasma jet cutting
electron beam cutting

laser cutting

crizzle skin

roughness

fire polishing
acid polishing

chemical polishing

trosting; grinding

acid etching

Z|BE  graduating; marking
BE%|  cutting
%%| cutting

444

164
405

293

35
191

421
316

88
102
195
421

240

357
180

88
61
264
286
287
349
227
264
70

%] engraving 103
BJZWME  laminating coating 103
3 e fife B JE 0

non-electro coating method 122
4.5.2 HEMHAMI
FKMALF  surface treatment 13
k24 B chemical treatment 179
I M glass decoration 20
Ef  casing 367
# &  decoration firing; fire-on 65
#i#: hand painting 260
546 decalcomania; decal 369
# 1t paper transfer 437

R glass decoration colours 44
BEBWAE Rl concentrated glass colours 39

Eift  screen printing 440
Y M ERI| screen printing 355
B4t sintering; firing 340
K UL M luster decoration 64
VK34 ice decoration 17
it 1625

decorated by granulated patterns 213
3 ol 3¢ 1

decorated with embossed enamels 106
B F#1f ionic coloration 237
&JRMBAEFE 2 metal-colloidal colouration 212
HG4k#F A  semiconductor colouration 6
¥l % 5 feeding channel colouration;

forehearth colouration 241
RE#E surface colouration 16
WY& 4 spray colouration 288
¥ #E® pervasion colouration 229
Ak T photochemical treatment;

photochemical processing 158
FMWZ surface coating 14
H5 WS  vacuum sputtering 457
RE¥EW ST  magnetron sputtering 83
S 4 ST  radio frequency sputtering 340



