Sapphire

‘ ‘Metric |Eng|ish

|Chemica| Formula |AI 203 |

|Crysta| Structure |Hexagona| System (hkel) |
a=4.7854

Unit Cell Dimension
c=12.991 4

Density 3.98 g/cc 0.144 Ib/in®
1525 - 2000 Knoop

Hardness
9 Mohs

Melting Point |231O K (2040°C) 3700°F

Tensile Strength

at 20°C

at 500°C

at 1000°C

275 MPa to 400 MPa

400 MPa

275 MPa

355 MPa

40,000 to 58,000 psi

58,000 psi (design min.)

40,000 psi (design min.)

52,000 psi (design min.)

|Flexura| Strength

480 MPa to 895 MPa

70,000 to 130,000 psi

|C0mpression Strength

2.0 GPa (ultimate)

300,000 psi (ultimate)

Young's Modulus, E

250 GPa 50 x 10° psi
(Modulus of Elasticity)
Bulk Modulus, k

250 GPa 36 x 10° psi
(Modulus of Compression)
Shear Modulus, G

145 GPa 21 x 10° psi
(Modulus of Rigidity)

|MOR*

350 MPa to 690 MPa

50,000 to 100,000 psi

|Poisson's Ratio

|Indeterminant

at 0°C

at 100°C

at 400°C

Thermal Conductivity (60° orientation)

46.06 W/(meK)
25.12 W/(meK)

12.56 W/(meK)

319.4 BTU in/hr ft2 °F
174.2 BTU in/hr ft2 °F

87.1 BTU in/hr ft2 °F

Specific Heat at 20°C

10.10 cal/(ge°C)

0.10 BTU/Ib °F

Heat Capacity

at 20°C

at 1000°C

18.63 cal/(molee°C)

29.86 cal/(molee°C)

18.6 BTU/Ibmol °F

29.9 BTU/Ibmol °F

20° to 50°C

TEC (Average)** (60° orientation)

5.8 x 10®/°C

3.2 x 10/°F




20° to 500°C 7.7 x 10¢/°C |4.3 X 10°8/°F

Electrical EO to C Axis E|| to C Axis
Dielectric Loss Dielectric Loss
(frequency) Constant Tangent Constant Tangent
1 MHz 9.39 0.0001 11.58 0.0001
3 GHz 9.39 <0.0001 11.58 <0.0001
8.5 GHz 9.39 <0.00002 11.58 <0.00005
Volume Resistivity
1014 ohm.cm
at 25°C
+ Modulus of Rupture Sapphire is an Anistrophic Crystal. These are average values.

++ Thermal Expansion Coefficient.
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a1 0.5 1 2 6 10
WAVELENGTH (microns)
WAVELENGTH OBSERVED INDEX, CRDINARY RAY
(Mcrons) {at 24" C)
0.26520 1.83380
0.28035 1 82427
029673 181555
0.3130 1 50906
034662 1.79815
0365015 1 T9358
0404656 1.76582
0.546071 1.77078
0578066 176871
0.64385 1.76547
0708519 176303
085440 1. 75796
101388 1.75647
1.12866 1.75339
1 BEEE 1.74368
224829 1.73232
3.3006 1.70231
42559 166371
5577 1.58642

Figura 1. Ob=srved Indizes of Refragsion for Sapphire verses Wavelength'




