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Show the micrographs showing polycrystalline tantalum as in Figure (1).
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Step 2 of 10

In Figure (1), let the number of grains counted is 5(), length of the line is 10 em and the
magnification is obtained by the help of marker of 100 um is 110.

Calculate the area [,-i‘] from Figure (1).
A':[Z.S in}{I.S in]
=6.25in’
Calculate the number of grains [N} per unit area.

_0
A

Substitute 6.25in* for 4.

N

N
6.251n
=8
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Step 3 of 10

Write the ASTM method.

N - Ed—l
Here, grain size numberis .

Take logarithm on both sides.

InN =In2""

Substitute § for JN in Equation (1).
In(8)=(n—1)In2

n-1=3
n=4
Comment

Step 4 of 10

Calculate the mean lineal intercept ( f).

Here length of the line is [, the number of intersection is N, and magnification in the

photomicrographis Af .
Use high resolution transmission microscopy to obtain number of intersection as 8.
Substitute 10 em for [, § for N, and ][]0 for Af in Equation (2).

4
chm[m “m]
B lem

b (8)(110)
~10x10" pm
@m0

=113.6 um
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Step 5 0of 10

Calculate the grain size (D) for the microstructure of tantalum.

3

D==1
2
Substitute 113.6 um for .
3
=170.4 pm

Hence, the grain size (D) for the microstructure of tantalum is {170.4 pm|.
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Step 6 of 10

b)

Show the micrographs showing polycrystalline Tj( as in Figure (1).

3 in.

12 cm
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Step 7 of 10

In Figure (1), let the number of grains counted is 7(), length of the line is 12 ¢m and the
magnification is obtained by the help of marker of 10 um is 1,300.

Calculate the area (A of the picture.
A=(3in)(3in)
=9in’
Calculate the number of grains (N') per unit area as:

.
A

N

Substitute g jp? for 4.

)
91in
=3.35
=6
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Step 8 of 10

Write the ASTM method.

N — Er.l—|
Here, grain size numberis n.

Take logarithm both sides.
InN =In2""

Substitute @ for N in Equation (3).
In [ﬁ]=[n—l}|n2

n—1=2.58
n=2358
=4
Comment

Step 9 of 10

Calculate the mean lineal intercept (?)

Here length of the line is [, the number of intersection is N, and magnification in the

photomicrograph is jAf .
Use high resolution transmission microscopy to obtain number of intersection as 10.

Substitute 12 em for f, 10 for N, and 1,300 for pAs in Equation (4).

4
llcm[m “mJ

l em
' (10)(1,300)
~12x10" pm

[ID](LS{}D)
= 0230 um
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Step 10 of 10

Calculate the grain size (D) for the microstructure of TiC.

D=27
2
Substitute 9.230 pm for 7.
3
D=E(9.23Upm)
=13.846 um

Hence, the grain size [D} for the microstructure of TiC is [13.846 um|.
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Twin markings expand through the material’s Deformation twin: When crystals are deformed

volume, whereas slip lines are surface markings in plastically under stress, due to planes gliding

< an optical microscope. Therefore, a straightforward between rows of atoms inside the crystal structure, >

etching and repolishing of the surface area of it is known as deformation twins. Annealing twin: It

optical microscope will help us in identifying... formed as a result of expansion mishaps...
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