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APPENDICES

APPENDIX- 1

Barba’s Law

Barba’s law is used to develop a geometrically similar tensile specimen with similar necked
regions.
In tensile testing the extension of specimen at fracture can be expressed as
lr=el; + a (1)
Where , [; is extension at fracture
« is local necking extension
e,l; 1s uniform extension.
Hence, the engineering strain will be given as

le—1l; «a
L—=—+e, 2)
T

e =

According to Barba’s law, for geometrically similar necked region:

a = B4, 3)

Where A, represents initial area.

Then,

ol )

In general, a geometrically similar specimens can be compared for measurement of

elongation of different sized specimens.
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: : : I : I
Equation (4) shows an important geometrical factor ﬁ for sheet specimen and D—‘ for
0

o

round bars.
So for a constant value of elongation , for two different specimens of same metal spec, the

geometrical requirement would follow:

vai _ J42 (5)
L I
l L g . . o
Standard values of \/Tf_ and D—‘ are used in different countries , which are given in Table
0 o

7.1
Table 7.1: Dimensional relationships of tensile specimens used in different

countries (Dieter)

Specimen type US (ASTM) Great Britain Germany
I 4.5 5.65 11.3
h i
sheet ()
Round (L) 4.0 5.0 10.0
Do
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APPENDIX- 2

Calculation of Crystallite size and residual lattice microstrain

Crystallite size (Dux) and residual lattice microstrain (exx) are determined on the major
XRD peaks individually of a-Al, (111), (220), (311) planes from the corrected Lorentzian
and the Gaussian components of integral breadth widths. The corrected Lorentzian (L)
component of the integral breadth B’; for each plane is separated from instrumental
breadth using (1))

B'L=BL— Bro (1
Where instrumental breadth 5, for the respective 26 of a-Al reflecting plane is obtained
by putting the 26 value in polynomial equation obtained from polynomial fitting of second-
order using 20 vs [, for all major reflecting planes of standard Si crystal. 5, is a
Laurentzian component of the integral breadth of the respective 26 of the a-Al reflecting
plane. The corrected (for instrumental broadening) Gaussian component () of the integral

breadth is extracted from the Gaussian component (f;) using Equation (7).

' = Bé — Béo )
Where instrumental breadth S, for the respective 26 of a-Al reflecting plane is obtained
by putting the 26 value in polynomial equation obtained from polynomial fitting of second-
order using 26 vs S for all major reflecting planes of standard Si crystal. The crystallite
size (Dnir) on all planes, (111), (220), and (311), and lattice microstrain (eyy;) are calculated

from equation (3) and (4)
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0911
Dnia = 55 3)

!

(4)

Chil = 4tand
Where 0 is the Bragg angle, D is crystalline size, A is the wavelength of the X-ray radiation.
The dislocation density at (4kl) is calculated for the crystallite size and microstrain

using the equation (5) from the diffraction measurement.

p _ 2\/3(@}%](1)1/2
hkl Db

)

Where b is the Burger vector taken for a-Al as 2.85 A.
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