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Glass – 
Transport Applications
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A 5.3 tonne vehicle has been designed 1o transport pecsonncl and cquipment in
emergency situations. The side windows of the vehicle are made from toughened
glass. A ladder is fixed to the side of the vehicle.

(2) Explain how the process of producing toughened glass changes the 3
characteristics of the glass

Toughened..glass..s. produc.ed. by heating sheet
glass.inafumace..and.quickly to0ling the
surfaces.w jeds.of..aic. The outer sucfaces
ars.placed.in. compression. by..the. contra "’L""J
ianer. layec.as. it ceels. for 5[a,s,s to.break

| force.needs fo..overcome. thes e additionol
Compresaive forces. The.. glass.n owhas. belter
impact. Lesistanse.. when. the. glass does fracture
stored. stress. (s released cousing the.glass 1o

texplode’ inte small, safe pieces.
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Ordinary glass is brittle in tension or brittle when bent. Tempered/toughened glass is designed
10 overcome this weakness. Glass is softened in a furnace, quenched on the surface by air
blasts. As the Soft centre of the glass cools and contracts it draws the outside surfaces into
compression. This latent compression has to be overcome by applied tension befor the glass
fractures. It is therefore better in tensile behaviour than ordinary glass. However when the glass
does fracture, stored compressive stress is released causing the glass to ‘explode’ into small
pieces.
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Windows in modern trains are made from laminated glass. 3

Explain how the structure of 2 laminated glass train window protects people in

case of an accident.
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' “The windscreens of two different boses e shown.

Figue 1

) 1deatify the type of glass that would be most suiable for windservensin 2
‘uses and give ONB reason for the windorw being curved.

Blass_is.. He...mosk. suifable.
e windsereen. Js...curved... Jo... inprove
aecodynamics.. and..ceduce Foel . consumphion

i) Why s this type of glass prefeed for bus windscreens over other types 2
of window gless?.

i aceidet, laminated glast pold not shatfer
conpledely. Zach.layec. sbattecs. bl 3o panel woull
remain Intack, Tooghtned,, glass, in, Y same_sifuntin,
would shafter o small pieces and ot shay infuect.
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An image of a truck is shown

Side panel

(@) Compare the.
for this vehicle,

tion of laminated glass with toughened glass as & windscreen

‘Toughened glass and the laminated windscreen are both transperent and hard, which
resists seratching from dust and impact of smell paticles. They arc both casy o
clean. When they are broken, the toughened glass breaks into small cubes and the
laminated windsereen maintains siructural integrity and visual acuity due to the viny!
layer laminated between outside glass layers.

Answers could include:
Toughened glass

« Frectured shards are safer i it shatters
* More impset resistance

* Cheaper tomake

o Lighter

Laminated glass

Maintains visibiliey when windscreen fractures (safer)
(Can drill and shape comers

Safer in general use

Can intemally embed defiosting elements

‘Absorbs more UV — reduces light fading internally.
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() Tempered glass was chosen as the material to be used for the clear
vertical panels in ths bus sheler. Laminated glass and polycatbonate
sheet were also considered.

Justify the selection of tempered glass in preference 1o laminated glass
and polycarbonae sheet.

Tempecrd...od amneted. . gles, 5, Searee. fhan
the, polyearbanede and are much moce secefch
casistant end _not affeckd by vy light. or.a
Corresive snvironment.

Tempecsd Glass_ il be safer than laminated
glassas mhen braKea, will | Frm  smell
grenwlss Lefher hen sheeds, 2n theish
mast.. shards. e hodd by P pelymad.
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