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What is DataVis?

 DataVis is an interactive, web-based data visualization tool that transforms
the way students learn about material properties.

« Users can instantly visualize property data in an interactive dot-plots and
scatterplots across a wide range of materials.

« DataVis includes a curated dataset of 200 materials and 65 properties.
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Creating a DataVis Project
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Use DataVis to visually explore materials and

their properties.

Find and compare material property data, then save your
interactive visualizations and share with others.
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Materials: More than a Name

This project investigates materials with similar
names (aluminum, alumina, alumina (sapphire)),
focusing on the fundamental differences between
them.

Designed by Dr. Susan P. Gentry, University of California, Davis.

Open Project

View all sample visualization projects v
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Analysis, Stresses and Deflection of
Beams

Properties for Aerospace Structures

This project investigates analysis, stress and
deflection calculations in beams made of different
materials. Students will determine if the bending
stress and shear stress of each beam is satisfactory
for given factor of safety requirements.

Designed by Mustafa Mahamid, University of lilinois at
Chicago.

Open Project

This case study looks at properties for Aerospace
applications.

Designed by Kathleen Kitto, Western Washington University.

Open Project



Creating a DataVis Project

| o - 1. From the DataVis homepage, select
choose visualization cancel the option to compare properties

A —— 2. Choose a visualization (dot-plot or
Dot plot visualization S Catte rp I Ot)
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Materials

Choose Property Cancel

Two Properties Q Enter a property

Property 2

Scatter plot visualization

Property 1 » Physical

Tabular Data (advanced optii [ (=1 EU (] Choose Property Cancel

3. Choose a property T

(Or propertieS) E e

Elastic Modulus: Compression

Elastic Modulus: Tension

4. Use the menu to
select a property —
from a category or search for a Specific Gravity
property USing the SearCh bOX Tensile Creep Modulus: 1000 hours

Tensile Creep Modulus: 1 hour
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Creating a DataVis Project

Example PrOject Add Description E Share @A Export Page m
Hide Page Navigation~ ;

The density dot plot has now been A + 4_0
added to your project. -

Density of materials add Description e ¥ View Tabular Data
From here, you have several
options: 1 i [ ddvisuaiuaton (” @ @)

1. Add another visualization SeectMaterials  mwwme ) e
Q, Enter a materia assificat
. = 16e+4 (5]
2. Name your project and add a e
description e e 8
I composite (33) § 2000 g
3. Name your page and add a B> nancss £
page description - g,

Display Settings

+ceranic ) QEED @O0

+ Polymer  [HOWD

+ Composite (D@D
[0))]

4- Add more pages to your prOjeCt ® show all included g é

5. Add links to related materials to N
create context or provide - : : ]
references Related Content AddIEdite k j
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Creating a DataVis Project

Once you have finished editing your project, you can save it to your
personal account, share it with others, or export pages as a PDF.

Use the dropdown menu under My Account to view all your saved DataVis
DataVis | acesiegreens

projects.
Access via % o My account ~
Material Properties +

Example Project e o Loe Lo oo Lo

Hide Page Navigation~

Density of materials Mechanical properties
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Mechanical properties

This page shows three different mechanical properties across material classes.

. . . Elongation (%) Df @ Tensile Strength (MPa) Df @ Flexural Strength (MPa) @ @
L PN Add Visualization
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Select Materials 232 selected 550 e . o 5000 o
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Q enter a material or classimcation g . 4000 — 4500
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480 9 ® 3 ap00
Expand All Deselect All o = 3500 =
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» Polymer (32) g . Q = I 3000
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Visualization Tools

Zoom in or out
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Visualization Tools

Select Materials 226 selected

I—} Q, Iron Clear

Expand All Select All
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~ Iron (12)
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¥ Gray (4)
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Display Settings
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Display options to show all materials, only
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McGraw-Hill |

AccessEngineering’s DataVis

+ Composite g @OD @
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+ Advanced

Max: 950

Select or star
this material

|Se|ect@ I Range: In |Star12f I b4

Material
Tungsten

Elastic Modulus: Tension
400 GPa

Source
Matweb, matweb.com

Metal > Non-Ferrous > Refractory Metal >
Other

Material Structure

Metal > Polycrystalline > Cubic > Body
Centered

Processing step 1

Metal > Alloyed

Overall Chemical Composition (by mass)
W 100%

Close details

10



Tabular Data

See the full list of materials in a
table below the visualizations

Select + Range & | Star &
O w
Out 7
Out 7
In *
In w
In o
In o
In o
Out o7
Out o7
Out o7

See if a material is in range and
select, deselect, or star the material
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Tabular Data

Material Sort by any column —p

Acetal Copolymer

Acrylonitrile Butadiene Styrene (ABS): Molded

Alloy Cast Iron Overview

Alumina (Al203): 96%

Alumina (Al203): 98%

Alumina (Al203): Sapphire: MarkeTech, Single Crystal
Alumina Oxide - Silicon oxide (3(AI203)-2(Si02)): Mullite
Aluminum: 1100-H14

Aluminum: 1100-H16

Aluminum: 1100-0

Reorder columns or export

data as a CSV file j

Reorder Columns Export CSV

Classification %  Elastic Modulus: Tensiong
(GPa)
Polymer 2.83
Polymer 2.30
Metal @ 156 (i )
I Ceramic 300
I Ceramic 340
I Ceramic 345
I Ceramic 1.50e+02
Metal 68.2
Metal £8.9
Metal £8.9

See more information
on this material
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Search for a Property Value

1. Select “Find a property value for a single material” from the DataVis homepage

2. Enter the material and property to see the value (change the units using the
dropdown menu)
DataVis | accessitmoreens e 78 3. Use the “Compare”

Material Properties
MEG o easz

P— Bl A A S NN | button to generate a
4 B . Use DataVis to visually explore materials and L"!- 41 . neW prOJeCt

their properties.

. = it p—— : 4. The result for the
1 o _. i I @, material searched is
Density (kg/m*3) Find a property value for a single material \ R ) . . .
| ——— P g highlighted in the
- v———-l' L R“ — — * :J ? L] . " -
= visualization and listed

Find a property value for a material

at the top of the

Concrete: Steel Reinforced Clear Tabular Data c -
Select & Range & Star &  Material & Classification & Densiy # ta b u Ia r d ata .
Density Clear O e ka/m?)
In r Concrete Steel Reinforced I Composite 2400 1
2400 ors- [ In 7 cetal Copolym Polym 1420
Source: Matbase, matbase.com O In 1r I ne (Al olym
3 D In T lloy C: o Metal 7190

Compare Density for all materials
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Pre-existing DataVis
projects were created by
faculty to demonstrate
specific concepts.

Select from the library on
the DataVis homepage or
use the DataVis tab in
search or browse results to
view relevant projects.

All content in the projects
can be edited to create your
own version, which can then
be saved to your projects or
shared.

Sample DataVis Projects

DataVis Project Library

Materials: More than a Name

This project investigates materials with similar
names (aluminum, alumina, alumina (sapphire)),
focusing on the fundamental differences between
them.

Designed by Dr. Susan P. Gentry, University of California, Davis.

Open Project

Analysis, Stresses and Deflection of
Beams

This project investigates analysis, stress and
deflection calculations in beams made of different
materials. Students will determine if the bending
stress and shear stress of each beam is satisfactory
for given factor of safety requirements.

Designed by Mustafa Mahamid, University of Illincis at
Chicago,

Open Project

Properties for Aerospace Structures

This case study looks at properties for Aerospace
applications.

Designed by Kathieen Kitto, Western Washington University.

Open Project

Exploring Basic Material Properties

This project explores the findamantal matarial
properties of Density, Spe  Show me...
Modulus: Tension and Yie

Designed by Kathleen Kitto, W Everything

413,852

Books Videos

412,725

Torsion of a Compound Shaft

Thie nrniart inuactinatae tha tnreinnal hahavinr nf a

Spreadsheets Case Studies
1,034 57 5

Swing Set Material Selection

Thie eamnla nrniart chawe haur Natalfie ran ha nead

Tutorials DataVis
3 28

25 50 100 items per page

Open Project

1. Explore material properties using DataVis

1. Explore material properties using DataVis

Linking the Processi
Material

Designed for teaching and learning about material properties, DataVis is an interactive data visualization tool that visually displays

property data across mare than 200 materials and 65 properties, including cost. DataVis can be used to search for a property for a
particular material, or to compare...

DataVis Project

3D Printing Filament

This project examines the various factors that influence performance of filament used in extrusion-type additive manufacturing
processes. Both thermal and mechanical properties are discussed, including glass transition temperature, melting ter%perature, thermal
expansion coefficient, specific heat capacity, flexural strength, hardness, maximum...

DataVis Project

Analysis, Stress and Deflection of Beams

This project investigates analysis, stress and deflection calculations in beams made of different materials, including steel, wood,

McGraw-Hill | AccessEngineering’s DataVis

aluminum and concrete. Students will determine if the bending stress and shear stress of each beam is satisfactory for given factor of
safety requirements. The project incorporates several material properties...
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Sample DataVis Projects

All content in the projects can be edited to create your own version, which can then
be saved to your projects or shared.

Projects have their own landing page in
AccessEngineering, with a description,
related searches, links to other projects
in a series, and instructor resources

including answer keys.

Arc Welding Metals

Mark Atwater @

DataVis Project Resources (1)

Lo s P oomar - J

DataVis

Material Properties

AccesssEnginees

Arc Welding of Metals view/cdn pescrption

Hide Page Navigation =

Electrode Material

o o] & o

Warkpiece Material

Assembly Design

Assembly Design

o 0]

| EEE |

& View Tabular Data

When welding an assembly together, the filler material and parts should be the same (or very similar) materials and the parts should be
similar in thickness. This is not only important at the weld joint, but the geometry of parts being welded is also important. If parts have
significantly different thicknesses near the weld, the heat from welding will cause these areas to expand unevenly. The amount of

Show More

This project examines the various properties that influence arc welding of metals. Electrical and
thermal factors are examined in regard to the electrode, the workpiece, and assembly design.
Both thermal and electrical properties are explored, including melting temperature, electrical
conductivity, specific heat capacity, thermal diffusivity, and thermal expansion coefficient.
Students will determine which material is best suited for an electrode based on these material
properties.

Access project in DataVis [ FIILEL DEYEV Y (=

For more information on DataVis, visit our FAQ's or watch our video tutorial.

This project is part of a 10-project series that accompanies the Materials and Manufacturing

Search AccessEngineering for other content
tagged with these.

Subjects

Electrodes

Metals

Thermal conductivity

Thermal diffusivity

Thermal expansion coefficient

Welding

textbook by Mark Atwater. Click here to see all of the projects in the series.

N
Related searches

Thermal Diffusivity (mm2/s) vs Thermal Expansion Coefficient (ym/m&)  [2f [ Mekting Temperature (C) 2O
Add Visualization
] aa+a ] Qe+
>t Materials 221 selected o o
fnoo- @ Ao
z (o]
5 100 -
> g (o] e
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Yo 500 g
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o N 0 20 40 60 80 100 120 140 160 180 200 220 240 n 5 2 = B
Show selected and in range only k1 E E i ﬁ
“Thermal Expansion Coefficient (um/m-K) (Linear / Log = 2 & &8 5
+ 8§ 3 £ 8
+ + 0o =
+ *
More Settings
L L L J L | 1 | L Il | |
d Content Add/Edit l I ! - L l ) ! “,, u | ] 1 I,, | |
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Questions?

Contact McGraw Hill's Customer Success Team at

customersuccess@mheducation.com

for questions on using DataVis or

requests for additional training

McGraw-Hill | AccessEngineering’s DataVis 15


mailto:customersuccess@mheducation.com

