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This guide was created to help instructors support students learning Hexagonal Miller-Bravais Indices.
The goal is for students to be able to use this alongside homework assignments.

Detailed steps on how to draw and label directions and planes are included with two different example
for each.

This method of identifying and drawing planes and directions is also covered in the Lecture from the
Crystallography Teaching Package.
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Direction of Interest:

1. Identify the origin of the
direction and label origin and
axis accordingly

2. ldentify intercept coordinates

3. Convert al, a2, and c coordinates
to a four coordinate system using the
equations below [UVW]-->[u’v't’'w’]

4. Label direction with appropriate notation

[112]
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Direction of Interest:
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1. Identify the origin of the direction and label
origin and axis accordingly c

2. ldentify intercept coordinates

a=1/2

3. Convert a, a,, and c coordinates to a four
coordinate system using the equations below

(VW [uv tw] w=(1/3)*(2(1/2)-(1))=0

u’=(1/3)*(2U-V) v'=(1/3)*(2(1)-(1/2))=1/2
V=173 (2v-U) E (U 4v)=-((0)+(1/2)=-(1/2)=-1/2

t'=-(u'+Vv’)
I:W

W w’'=1/2
4. Reduce fractions and Label direction with
appropriate notation gVt ow

2x( o L 1 l) > | [0111]
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Plane of Interest:

1. Choose origin and label axis. *Note: plane
cannot pass through the origin a,

2. Identify intercept for each axis

c=-1

3. Use the following equations to get the

indices (hkil). Reduce fractions as necessary h=1/-1=-1
k=1/1=1

h= l k= l i:-(h+k) |= l

al a2 c .

i=-(-1+1)=0
|=1/-1=-1

4. Label plane with appropriate notation
(1101)
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Plane of Interest:

1. Choose origin and label axis. *Note: plane
cannot pass through the origin c

2. Identify intercept for each axis a

3. Take reciprocols of intercepts to get indices h= 1 - 1_=_1
(hkil) a, -1
a, ©o°
1= 1— = 1— =1
a, 1
SLl.l
4. Label plane with appropriate notation T ¢ oo
(1010)
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Direction of Interest: [0112]

1. Transform 4-axis coordinates to 3-axis.

Reduce as necessary U=2(0)+(1)=1-—>1
[u'vt'w’]-->[UVW] 2
U=2u'+V’ [0112] —  v=2(1)+(0)=2-->1
V=2v'+u’
W=w’ W=-2-->-1

2. Choose origin and label axis on unit cell
based on the sign of the U,V,W coordinates c

(which correspond to a,, a,, and c) from Step 1 l,
<«

2

3. Note coordinates on unit cell and trace to
find the end point of the direction 2

a1:1/2 .i:

4. Draw direction from origin to end point from
Step 3 ¢ a,
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Direction of Interest: [1 100]

1. Transform 4-axis coordinates to 3-axis.
Reduce as necessary U=2(1)+(-1)=1
[u'vt'w']-->[UVW]
[1100] —  V=2(-1)+(1)=-1
U=2u'+v’
V=2v'+U’

W=w’ w=0

2. Choose origin and label axis on unit cell
based on the sign of the U,V,W coordinates
(which correspond to a,, a,, and c) from Step 1 c

3. Note coordinates on unit cell and trace to
find the end point of the direction

4. Draw direction from origin to end point from
Step 3
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Plane of Interest: (1 120)

1. Take the reciprocal of each index to find the a-= % =1
intercepts. *Note that infinity means the plane
is parallel to the axis a,= 1 =1
(11200— = 1!
a= _%=—1/2
= L
0

2. Choose origin and label axis based on
intercepts and shape. *Note: plane cannot pass
through the origin

C

3. Mark intercepts for all four points

4. Draw plane
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Plane of Interest: (1 120)

1. Take the reciprocal of each index to find the
intercepts. *Note that infinity means the plane
is parallel to the axis

(1120) —

2. Choose origin and label axis based on
intercepts and shape. *Note: plane cannot pass
through the origin

3. Mark intercepts for all four points

4. Draw plane
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a3= 3 =-1/2
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Use and Reproduction

The content used in this resource may only be used or reproduced for teaching purposes;
and any commercial use is strictly prohibited. The full Academic Terms & Conditions can
be found using this link.

Document Information
This case study is part of a set of teaching resources to help introduce students to topics
related to fluids.

Ansys Education Resources

To access more undergraduate education resources, including lecture presentations
with notes, exercises with worked solutions, microprojects, real life examples and more,
visit www.ansys.com/education-resources.

Feedback
Here at Ansys, we rely on your feedback to ensure the educational content we create is
up-to-date and fits your teaching needs.

Please click the link here out a short survey (~7 minutes) to help us continue to support
academics around the world utilizing Ansys tools in the classroom.

ANSYS, Inc. If you've ever seen a rocket launch, flown on an airplane, driven a car, used a computer, touched a
Southepointe mobile device, crossed a bridge or put on wearable technology, chances are you've used a product
2600 Ansys Drive where Ansys software played a critical role in its creation. Ansys is the global leader in engineering

simulation. We help the world’s most innovative companies deliver radically better products to
Canonsburg, PA 15317 ; . ) . ! . )
their customers. By offering the best and broadest portfolio of engineering simulation software,
USA. we help them solve the most complex design challenges and engineer products limited only by
ansysinfo@ansys.com
visit www.ansys.com for more information

Any and all ANSYS, Inc. brand, product, service and feature names, logos and slogans are
registered trademarks or trademarks of ANSYS, Inc. or its subsidiaries in the United States or other
countries. All other brand, product, service and feature names or trademarks are the property of
their respective owners.
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