The Materialz and the Dezign of the Titanic
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Specificatio

* Length pverall: 000 fesat

= Width: 92 feet

= Depth: 605 feet {from watsr line to deck)
= Gros: tommage 46,004 tans
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First vovage

On 10 April 1912, the Tiaic commenced her maiden
VIEZE.

At 11:40 pm, Titemic struck an icsbery on her right hand

side af the frowt section facing forward while travelins at a
speed of 0.5 knots.

At 230 am. Tireerie sank (orithin 2 h 40 mim).

What cansed the Titanic to sink?
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Reasons for sinking

I. Materials issues
* Type of steel (composition,
microsfrociure and
mechanical properties)
II. Diesipn issues

+ Design of watertight compartments

Composition of hull steels

* The presence of relatively kigh amonmes of P and 3
embriitles the sveel a1 low remapernimres.

* The lower Mnp:3 racie increases the docole-bricils
IrRRsifon teRpeTauTe.




Microstructure of hull steel

Ferriic and pearlicc

Laregpbaalinal dlircztion Trmeveese dirsclion

Averuge gram dismeier: 604 pm Aversge gran diametc: 41.9 gm
1

Alicroztructure of modern ztructural steel

AR el

Average prain dismsier: 182 an

Effect of srain zize

Howr does the grain size affect streagth?
Hall Peich equation: Y5=a + bd12

Yield strenpth of & steel with 26 micrometer
grain size is about 2749 hizher than that of a
steel with 42 micrometer grain size, if the value
of a 1= small.

Becsuze structures are designed with adequate
factor of safety, the prain size difference did mot
sizmificantly contribute to the faxilore

MMaterial failures

When the Titanic collided with the iceberz, the
bull =teel and the wronzht iron rivets failed.

The steel and the wronght iron rivet: failed by
brittle fracture

Erittle facture is a failure of & metal by rapid
crack propagation and without any
ciznificant deformation.

Brittle fracture

The direction of crack motion [= vany nearly perpendicnlar
to the direction of the applied tersils siresz and vields 2
relzitvely flat faciore soface

Brittle and ductile materials
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What canzed the britile fracture?

What was the effect of the impact with the
iceberg?
Did the sulphar content plav s role in the failare?

What was the dactile to brittle tramsiton

temperatare for the steel wsed fo comstroct the
Binll of Titamic?

Did the zea water temperature experisnced by
fhe Titamic ( -2¢C ) play a role?

Effect of composition on duoctile to brittle
fransifion temperafore

Higher %= i kencficzal e preveat ductile to briktle tranaigics
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Effect of sulfur
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Tensile properties
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Charpy impact test
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Effect of temperature on toughness
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