IndUStrlaI GIaSS PUZZIel From Rockets to the Mundane.

Instruction: Match the Iillustrations to

the types of industrial Glass.

Industry has produce some new glass types.
These include:

d (c) Borosilicate glass (70-80wt% SiO,,
/-13wt% B,05; 4-8wt% Na,O or K,0O, and
2-8wt% Al,O3;) Operating temperature
230°C; nominally 5 times as strong as
quartz glass, high chemical resistance, and
thermal shock AT ~up to 170°C. Used in
laboratory glassware. This glass has Mohs

d(a) Quartz Glass: (SiO,) Operating hardness of 7.2 (i.e topaz will scratch it,
Temperature 1,100°C; nominally 70 times quartz will not.)
as strong as normal glass, and thermal d(d) Vitrelle Glass: Safe operating
shock AT ~1000°C. Used for high-temp temperature  175°C.  Thermal shock
equipment & Specia“sed |ighting_ resistance is same as normal glass.

d(b) PYROCERAM (2Mg0-2Al,05-5Si0,)
Operating temperature 700 °C, nominally
/ times as strong as normal glass, and
thermal shock AT ~up to 850°C. Used in
high-temp rocket nose cones.
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Discussion 1: (e) Glass fibre is formed from
a molten liquid state, forced through a
platinum head with tiny holes. It has been
used as fibre reinforcement for epoxy resins
(fibreglass construction). Tensile Strength
~2800 MPa, 5% elongation to break and
modulus of elasticity of ~72.4 GPa. Glass
fabrics retain 50% of room temperature tensile
strength at 370°C, 25% at 480°C. Safe

working temperature of 250°C.

Discussion 2: (f) E Glass (55wt% SiO,, CaO
19wt%, AlLO; 15wt%, Br,0; 7.5%, MO
2.5Wt%, Fluorides 1%wt, TiO 0.8%, balance of
Na,O, KO with traces of Iron oxide) Safe
working temperature of 400°C. Alkali resistant
glass fibre used in high strength fibreglass
construction or reinforced polymers used in the
electrical, power industry and wind-turbine
blades; 3,400 MPa, 4.7% elongation to break
and modulus of elasticity of ~72.0 GPa.

Discussion 3: (g) S Glass (65wt% SiO,, CaO
0.3wt%, AlLO; 55wt%, MgO 10wt%, Safe
working temperature of 540°C. Fluorides
1%wt, balance of Na,O, K,O with traces of Iron
oxide) used for higher tensile applications in
aerospace; 4,600 MPa, 5.2% elongation to
break and modulus of elasticity of ~89 GPa.
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used as a chip resistant replacement for
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compared to soda lime glass.

_ Jil:-

CORELLE DINNER PLATES

LAB BEAKER

CORNING WARE

Aft fuselage:

nd frames: tita alu . Unper skins: titanium and composite

el flo ompo t

inium and composita

\ -

composite

" E!-ulkhead frame: -u:-::mr:msue and aluminium "

« Fu

« Avion

USQ

mp t ™
Empennage:
» Skins: composite
« Core: aluminium

« Spars and ribs: composite

It I-r.w |ls:
nd s :.’J
Win gﬁ
. omposite
. Fu:nrwa dﬁpara ntan um
« |ntarme u:I ate =] 8 posite
and titanium

WIND TURBINE

— Pathway to engineering careers and science professionals!

CRICOS QLD00244B NSW 02225M TEQSA:PRV12081

Andreas Helwig: Assoc. Prof. Electro-mechanical Engineering
USQ Faculty of Health, Engineering and Science
Phone: 07 4631 1903 / Email: Andreas.Helwig@usqg.edu.au

Want to discover something that may change the world — become a science
graduate! Want to actually change the world, become an engineer!



	Slide Number 1

