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Single crystal Cd, 100% strain 



Single CrystalDeform ation:Schm id Factor
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Single CrystalDeform ation:Schm id Factor


between loading axis and slip direction


τ = σ [cos φ cosλ] = σ [Schm id Factor]r


between loading axis and slip plane norm al 




Single CrystalDeform ation:Criticalresolved shearstress 

Slip occurs when τ r,m ax = τ crss


Yielding orperm anent(plastic)deform ation occurs when

σ = τ crss/[cos φ cos λ] = σ ym ax 




Single CrystalDeform ation:Exam ple
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FCC,with tensile axis parallelto [100]


Q uestions:

1. W hatis the m agnitude ofthe m axim um  Schm id


factor?

2. Ifτ = 21 M Pa,willapplied stress of45 M Pa cause crss


slip?

3. Ifsingle crystalhas radius of2 m m ,whatis the 


m inim um  force required to cause slip?




Single CrystalDeform ation:Exam ple
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Q uestion:
Ifτ = 6 M Pa,whatis the tensile
crss


on the (111)[011]system ?

stress required to cause slip 
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OILS Rule:Easy w ay  to calculate M ax Schm id FactorforFCC,BCC


OILS stands forzerO Interm ediate,LowestSign


1.W rite down the indices ofthe tensile axis [UVW ]

2.Ignoring the signs,identify the highest(H),interm ediate (I)and lowest


(L)valued indices.

2.The slip direction is the <110> forFCC,with zero in the position ofthe 


Interm ediate indexand the signs ofthe othertwo indices preserved.

The slip plane is the {111}forFCC with the signs ofthe Highestand 


Interm ediate indices preserved,butwith the sign ofthe Lowestindex

reversed.




Single Crystal Deform ation: W hy so w eak?

Two kinds of deform ation

ELASTIC: reversible, bond stretching/shearing

PLASTIC: irreversible/perm anent, bond breaking



Single Crystal Deform ation: W hy so w eak?

How m uch stress does it take to cause this kind of plastic slip in a crystal?
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Single Crystal Deform ation: W hy so w eak?

Two kinds of deform ation

ELASTIC: reversible, bond stretching

PLASTIC: irreversible/perm anent, bond breaking

vacancyinterstitial



Single Crystal Deform ation: W hy so w eak?

Two kinds of deform ation

ELASTIC: reversible, bond stretching

PLASTIC: irreversible/perm anent, bond breaking

dislocation core



Defects controlphysicaland functionalproperties ofm etals


es 

al 

sl ions 

n ies 

vacanci

perfectcryst

edge di ocat

grai boundar

Bragg-Nye Bubble RaftM odel[1950s]



