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Polymer Crystals

Thin crystalline platelets grown from solution - chains fold 
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Cr, !-Fe, Mo have this crystal structure
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I Phase Diagram

With reference to the Pb-Sn phase diagram:    

(a)  Calculate the relative proportions of the α and β phases present in the eutectic  mixture.    

(b)  Calculate the relative proportions of proeutectic α and eutectic mixture in an alloy  
containing 50% Sn at a temperature just below the eutectic temperature.      

(c)  Show that the total proportion of α obtained by adding together the proeutectic α  and 
the α in the eutectic mixture is equal to the α obtained by constructing the tieline across the 
(α + β) region.    

(d) Construct a thermal analysis cooling curve for an alloy containing 30% Sn.  Discuss  the 
relationship between the discontinuities on the cooling curve and the respective  phase 
changes that occur.  
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II Phase Diagram

For a steel containing 0.4%C calculate the proportions of 

(a)  pro-eutectoid ferrite and pearlite, and  

(b)  ferrite and cementite;   

(c) Calculate the percentage carbon in cementite.  

Solution

!""#$

!

"#"!

!"#$%&'()*+)

!

$%&'()!*%+,%-).'%!/0!1!&-!2%314!

!

5)61!7!
89!!3!!::;<:

89

!"
!7!=;=>6!

!

?)/@&,!*%+,%-).'%!/0!1!&-!2%314!

!

! .)61!7!
8

# !9:6
3! !8!

!

!

!

!"#$%&'(),+)

!

A.B! *+/"%C)%,)/&D!0%++&)%!.-D!*%.+E&)%F!.-D!

AGB! 0%++&)%!.-D!,%@%-)&)%H!!

!

&-!I)%%EI!,/-).&-&-'!A&B!J;9!61!.-D!A&&B!J;#!61;!

!

! A&B! I)%%E!/0!J;961!A@&ED!I)%%EB!

!

A.B! 62*+/!7!
J;J99"!KK;J

J;9!"!J;KK
!7!K=6!

!

! ! 6L!7!8"K#6!7!9#6!

!

! AGB! 62!7!
J;J99!"!=>;=

J;9!"!=;=>
!7!>K;36!

!

! ! ! 62%31!!7!9;K6!

!

!

A&&B! I)%%E!/0!J;#61!

!

A.B! 62*+/!7!
J;J99"!KK;J

J;#!"!J;KK
!7!#>;:6!

!

! ! ! 6L!7!8"#>;:6!7!:J;:6!

!

!

! ! AGB! 62!7!
J;J99!"!=>;=

J;#!"!=;=>
!7!>#;36!

!

! ! ! 62%31!!7!:;K6!

!

!""#$

!

"#"!

!"#$%&'()*+)

!

$%&'()!*%+,%-).'%!/0!1!&-!2%314!

!

5)61!7!
89!!3!!::;<:

89

!"
!7!=;=>6!

!

?)/@&,!*%+,%-).'%!/0!1!&-!2%314!

!

! .)61!7!
8

# !9:6
3! !8!

!

!

!

!"#$%&'(),+)

!

A.B! *+/"%C)%,)/&D!0%++&)%!.-D!*%.+E&)%F!.-D!

AGB! 0%++&)%!.-D!,%@%-)&)%H!!

!

&-!I)%%EI!,/-).&-&-'!A&B!J;9!61!.-D!A&&B!J;#!61;!

!

! A&B! I)%%E!/0!J;961!A@&ED!I)%%EB!

!

A.B! 62*+/!7!
J;J99"!KK;J

J;9!"!J;KK
!7!K=6!

!

! ! 6L!7!8"K#6!7!9#6!

!

! AGB! 62!7!
J;J99!"!=>;=

J;9!"!=;=>
!7!>K;36!

!

! ! ! 62%31!!7!9;K6!

!

!

A&&B! I)%%E!/0!J;#61!

!

A.B! 62*+/!7!
J;J99"!KK;J

J;#!"!J;KK
!7!#>;:6!

!

! ! ! 6L!7!8"#>;:6!7!:J;:6!

!

!

! ! AGB! 62!7!
J;J99!"!=>;=

J;#!"!=;=>
!7!>#;36!

!

! ! ! 62%31!!7!:;K6!

!

Mech340: Engineering Material



Spring 2005

!""#$

!

"#"!

!"#$%&'()*+)

!

$%&'()!*%+,%-).'%!/0!1!&-!2%314!

!

5)61!7!
89!!3!!::;<:

89

!"
!7!=;=>6!

!

?)/@&,!*%+,%-).'%!/0!1!&-!2%314!

!

! .)61!7!
8

# !9:6
3! !8!

!

!

!

!"#$%&'(),+)

!

A.B! *+/"%C)%,)/&D!0%++&)%!.-D!*%.+E&)%F!.-D!

AGB! 0%++&)%!.-D!,%@%-)&)%H!!

!

&-!I)%%EI!,/-).&-&-'!A&B!J;9!61!.-D!A&&B!J;#!61;!

!

! A&B! I)%%E!/0!J;961!A@&ED!I)%%EB!

!

A.B! 62*+/!7!
J;J99"!KK;J

J;9!"!J;KK
!7!K=6!

!

! ! 6L!7!8"K#6!7!9#6!

!

! AGB! 62!7!
J;J99!"!=>;=

J;9!"!=;=>
!7!>K;36!

!

! ! ! 62%31!!7!9;K6!

!

!

A&&B! I)%%E!/0!J;#61!

!

A.B! 62*+/!7!
J;J99"!KK;J

J;#!"!J;KK
!7!#>;:6!

!

! ! ! 6L!7!8"#>;:6!7!:J;:6!

!

!

! ! AGB! 62!7!
J;J99!"!=>;=

J;#!"!=;=>
!7!>#;36!

!

! ! ! 62%31!!7!:;K6!

!

Mech340: Engineering Material



Spring 2005

III Mechanical Properties

An automobile component of 250 mm in length is designed to carry a tensile  load of 44,400N 
without experiencing any plastic deformation.  The property data of four  alloys are given in 
the table.  According to these properties, which alloy will give the  minimum weight for this 
component?  
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IV Dislocations

An FCC crystal is subjected to a tensile stress,σ, of 140 MPa along the   

€ 

1 1 2[ ]  direction.  Calculate the force per unit length on dislocations that lie 

on the  

€ 

1 1 1( ) plane and have the following Burgers vectors: 

(a)  

€ 

a
2

1 10[ ]  
and,

(b) 

€ 

a
2
101[ ]  

. 

Let a = 2.5x10-10 m.
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