AINAGDUFNUANINLLES Lazn19n18n1 (Optical and Physical properties)

100

NN IANNSEDINIULAILAZNSIAE

Transmittance [ %]

UV-Vis Spectrophotometer

Absorption spectrum of Soda-lime glass



b* (blue < > yellow)

gUUANI9UEY (Optical properties)
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AUUANILLES
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duUANI9LES (Optical properties)
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dgUUANI9LEY (Optical properties)

N1SNAFIUAINULASTYA LULUBLLAY

Strain Viewer Polariscope



dUUANI9LLES (Optical properties)

NNSNAFEDUAMULATYA LULUBLLAY

NANISNAFDUANNULATYA LULIBLAR



ANSNAEDUAMULATYA MULND LAZNTZIN

4 011 10:19:45 AM Unit:  Normalized stress Unit:  Normalized stress 7 9/8/2003 2:39:48 AM Unit:  Normalized stress Angle: 0°15°,...75°
Method: gl block Result: 0.80 MPa (average) Shaped Gl ate Result: 10.87 MPa (max) ag 3 Gla
Sample: L 2b2 Stats: 0.01/3.46/0.80/0.41 MPa Sample: Stats: 0.01/10.87/1.50/1.18 MPa

8.0% 33.2% 80.4% 151%

heet Result: 0.03 MPa (average) Image: 153 x 115 mm
G-12.0mm-1 Stats: 0.00/0.28/0.09/0.03 MPa
17.7% 66.3%

Date: 811412015 2:37:49 PM Unit.  Normalized stress Angle: 0°,60°,120° f '[: ' Date 8/22/2013 4:51:57 PM Unit Real tempe Angle: 0°15°,
Method: Teststress Result: 9.30 MPa (average) Image: 171x128 mm =

|
N Method: Glass sheet Result: 2.49 (max)
Sample: Stats:  0.00/42.11/9.30/5.60 MPa Param: 4/3x3 S’

Date 712512017 9:31:30 AM Unit Normalized stress
Image: 193 x 145 mm Method: Glass mold Result 2.31 MPa (average)
16 / / 6M
Sample: Tempered4 Stats: 0.00/2.49/0 6 4 A Sample Stats: 0.00/6.99/2.31/1.26 MPa
E— 3 R ——___ o
192%  238% T63% | 5% | 14% | 06% | 04% | ) NTECS 10.7% ) 158% | 307% TEEoE RO | 7% | 0.3% | e
0.0 4.2 8.4 2.6 16.8 21.1 25.3 29.5 337 421 0.0 0.2 0.5 9 4 4 2 0 4.0 5.0 6.0 7.0 8.0

Angle: 0°,60°,120° T
Image: 191x143mm  { <
Param: 4/3x3 S

37.9 9.0 10.0




dUUANT9LLES (Optical properties)
N1SNAdaUATUINNLILEY (Refractive index)

Table 1. Index of Refraction Ranges for Several Types of Glasses

Glass Index of Refraction
Headlight glass 1.47-1.49
Television glass 1.49-1.51
Window glass 1.51-1.52
Bottles 1.51-1.52
Ophthalmic lenses 1.52-1.53

Table taken from Saferstein. R., Criminalistics Lab Manual, p. 30 (reference above).

Table 2. Index of Refraction for Specific Glasses

Refractometer Glass Index of Refraction
Windshield glass 1 1.518
Windshield glass 2 1.520
Headlight glass from Toyota Celica 1.478
Headlight glass from Chevrolet Eurosport 1.488
Headlight glass from Oldsmobile Cutlass Ciera  1.488
Headlight glass from Toyota Corolla 1.478
Bottle glass from Lipton Iced Tea 1.524

http://www.asdlib.org/onlineArticles/elabware/thompson/Glass/Glass(RI)PFaculty.pdf



dUUANIIN8AN (Physical properties)

%4 P % o
N13VYYHNUDIINAIINIDU (Thermal expansion)

Thermal Expansion Curves - Common Glasses and Ceramics

T T T T
a — 1990 Potash Soda Lead Glass
g0 - b — 0120 Potash Soda Lead Glass
c — 34%:-96%:-99% Alumina Ceramic
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S f — 7740 Borosilicate Glass b
g g — 7900 96% Silica Glass i. / P
@ 40 | S !
E "/ ,:: A d
= I -~ a
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i0 / =~ _!..-""" "

0 = — 1 |
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NIINNITVYIYRIVBILNILALIER)

http://cartech.ides.com/datasheet.aspx?i=101&E=175&FMT=PRINT



dUUANIINI8ATN (Physical properties)

N159818ALUB991NA2IU58U (Thermal expansion)

dL/Lo *10-3

Dilatometric Softening point (Ts)

Glass Transition Temperature (Tg)

100

200 300 400 500 600
Temperature /°C

Glass Thermal expansion Curve
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%4 = 14 .
N15V818AAUDIINAIINIBU (Thermal expansion)

dL/Lo *10-2
g 4
3 Onset*: 541 4 :C\
Onset*: 558.6 °C \
Onset*: 482.8°C_ onset* 5675 °C 7

71 Temp./°C  T. Alpha/(1/K) ) o )
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dUUANI9N18AIN (Physical properties)

(a) Strengthened
duUALNNg 9.81 N

& dAa v edge crack
AIULLYINAIILNI (Hardness)

shear
faults lateral
crack

5.89 GPa 5.38 GPa

http://www.astm.org/SNEWS/MJ_2010/e0405 mj10.html

http://www.ssi.shimadzu.com/products/product.cfm?product=hmv-ad
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dUUANIINIEATN (Physical properties)

ANANLTSINNBS (Vickers micro hardness)

Glass Types

Vickers (GPa)

Zinc silicate crown glass 5.36 £ 0.9
Lead-borosilicate dense flint glass 3.04 £ 0.07
Float glass 5.28 £ 0.05
Borosilicate glass 5.35 £ 0.11
Fused silica glass 6.78 + 0.40

http://glass-fracture.org/Documents/Trevor%20Complete%20Thesis.pdf
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dUUANI9NIBATN (Physical properties)

A2ULTILSe (bending strength)

3 - point
Flexure test
L Uading Force
pin
4 4
: ‘ Specimen ‘ |
Supporting pins
www . substech.com
4 - point
Flexure test
Force Force
. Loading pins o iy
[ ’l ANINAFEDUNTIIATUNIUATTELANYN

A

| Specimen | | http://www.glassonweb.com/news/index/12591/

Supporting pins

www.substech.com

http://www.substech.com/dokuwiki/doku.php?id=flexural_strength tests of ceramics



gUUANI9NIBATN (Physical properties)

AMANNLTILSY bending strength

Materials Bending strength (MPa)
Float ¢lass 42-50

Décor glass a2

Thermal 200
toughened glass

Wire glass 30

95% Alumina 248

ceramic

Zirconia (ZrO.-Y,0,) 1000

2 273

http://www.matbase.com/material/glass/safety-glass/properties

Universal Testing Machine

15
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