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Important Information

License

The Mass Property Calculations f@preadsheets 6 ¢ { 2 Fli o NBé¢0 Aa f AO0SyasSRr
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constitutes acknowledgement and agreement to the conditions set forth in this section.

The license allows you to:
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the Software is either loaded in the temporary memory of a computer or installed on a hard
drive or other removable media connected to a computer.
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representative.

(c) Use the softwarauntil the license is terminated.

Restrictions

The Software contains trade secrets in its human perceivable form and, to protect them, you may
not revease engineer, decompile, disassemble or otherwise reduce the software to any human
perceivable form. You may not modify, adapt, translate or create derivative works based upon the
software or any part thereof without written permission of AISC. Furthermgo&l may not sale,

rent, lease or loan the Software. As owner of the technical data, however, the User may distribute
the software in conjunction with conveying said technical data.

Termination
This License will terminate immediately if you fail to complth any provision of the License.
Upon termination, all copies of the Software must be destroyed.

Trademarks
Mass Properties Calculations forLINE I R dska$&lénsank of AISElicrosoft® Exce®Pand
Windows® areegisteredtrademarks of MicrosoftComporation.

Export Law Assurance

You agree that neither the Software nor any direct product thereof is being or will be shipped,
transferred or reexported, directly or indirectly into any country prohibited by the United States
Export Administration Act anthe regulations there under or will be used for any purpose
prohibited by the Act.
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2.6 Limited Warranty
AISC warrants for a period of ninety (90) days for your date of receipt that (i) the media on which
the Software is recorded will be free from defectsniraterials and workmanship under normal
use and (ii) the Software as provided by AISC will substantially conform to AISC specifications for
GKS {2FGé6FNBd ''L{/ Qa SyiGANB fAlLoAfAGE | yR &2dz
foregoing limited watr yG& A€t f o06STX G 'L{/ Qa RAAONBlIAZ2YZX
replacement of the Software or refund of the purchase price. To be entitled to warranty service
the User shall register the Software upon receipt. The User shall contact AISC Tetlppoal
(www.aerospacepro.coinfor warranty claims. In the event applicable law imposes any implied
warranties, the implied warranty period is limited to ninety (90) days from the date of receipt.
Some jurisdigbns do not allow such limitations on duration of an implied warranty, so the above
limitation may not apply to you. TO THE EXTEND PERMITTED BY APPLICABLE LAW, THE COMPANY
AND ITS SUPPLIERS DISCLAIM ALL OTHER WARRANTIES, EITHER EXPRESS OR [PLIED, INCLU
BUT NOT LIMITED TO IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
PARTICULAR PURPOSE, WITH REGARD TO THE SOFTWARE AND ANY RELATED OR ACCOMPAN
WRITTEN MATERIALS.

2.7 Limitation of Liability
THE ENTIRE RISK ARISING OUT OF THE USE OR PERFERMARCIORTWARE AND
DOCUMENTATION REMAINS VUSHRTO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE
LAW, IN NO EVENT SHAISCOR ITS SUPPLIERS BE LIABLE FOR ANY CONSEQUENTIAL,
INCIDENTAL, DIRECT, INDIRECT, SPECIAL, PUNITIVE, OR OTHER DAMAGES WHATSOE\
(INCLUDING, WITHOUT LIMITATION, DAMAGES FOR LOSS OF BUSINESS PROFITS, BUSINE
INTERRUPTION, LOSS OF BUSINESS INFORMATION, OR OTHER PECUNIARY LOSS) ARISING OL
THIS AGREEMENT OR THE USE OF OR INABILITY TO USE THE SOFTWARHEAE\BHEN-
ADVISED OFHE POSSIBILITY OF SUCH DAMAGES. BECAUSE SOME STATES/JURISDICTIONS
NOT ALLOW THE EXCLUSION OR LIMITATION OF LIABILITY FOR CONSEQUENTIAL OR INCIDEN
DAMAGES, THE ABOVE LIMITATION MAY NOT APPLY TO LICENSEE. THIS DISCLAIME
CONSTITUTES AN ESSENTIAL ®PARIMHIS AGREEMENT. NO USE OF THE PRODUCTS IS
AUTHORIZED HEREUNDER EXCEPT UNDER THIS DISCLAIMER.

3 Support
The User is entitled to software support at the discretion of AISCwgee.aerospacepro.compr
the latest information). Purchase of the Software éa8 the User to lifetime support via email and
the AISC website. Bugs in the Software may be discovered from time to time. Corrections will be
sent out as an update to all eligible é¥s. Support is only granted tegistered Users of the
Software. If youdid not register at the time of purchase, please visit the support website for
registration.

4 System Requirements
Microsoft®Excel® 2007 or lateFhere is no guarantee of complete contipdity with other
spreadsheetpplications.
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Installation

The MasdProperties is an Ex@template. It should be dropped into the Ex@dlemplates Folder

(For Window® -- C\Documents and Settingf&/SERRApplication DataMicrosofd Templates) to be

completely integrated into Exc® When starting a new sheet, go to S ¢ ahd then selectMy
¢CSYLX I GSax

Personal Templates ‘
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Figurel. My Templates...

As an option, you may store it anywhere on your driversion 2.0 of the spreadsheet employs
macros. As a result, you may be asked to enable macros when openitegrtpiate.

IMPORTANT -
2 KSy dzAAyYy3d GKS GS8SYLIX LGS 2dziaARS 2F (GKS 9EOSt GSYLIb|
be safe, make a few backup copies.
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6 Use

6.1 Setup

1. Select the gravitational constant. The default choices are 06868M/< and
32.1705m/s% If you choose to work mass units (i.e. kg) for the weight, then
choose 1.

2. (Optional) Select the length conversion constant. Thistar controls the USER
OUTPUWith regards to length. The default value is 1 which means yibwse the
same units as the INPUT. Other common values would be 12 (inches to feet), 1000
(millimeters to meters).

3. (Optional) Select the mass conversion constant. This constant controls the USER
OUTPUT with regards to mass. The default is 1 which meansii} use the same
units as the input. Other common values would be 1000 (grams to kilograms).

IMPORTANT
Theunits of length for the CG and inertias MUST BE THE 84t data inputYou may use a formula if necessdry
to correct this.

The Softwaredoes not assume any type of industry standard coordinate frames. It is up to the User to align the
{2F0G6FNBQa -, % FTNIYS (G2 0GKIFG OKZ2aRlgne o NaylugeShe fmllomn%dzt FiAz2y
alignment XFuselage Statior¥-Buttock line and ANater Line.Also, ensure that the axes of each component are

aligned with that of the entire vehicle.

EXAMPLES
Input Units weight (Ibs), mass (slugs), length (inches) /User Units: w@igg)t mass (slugs), length (feet)
Gravity: 32.1405, Length: 12, Mass: 1
Inputs Units: weight (kg), mass (kg), length (millimeters)/User Units: weight (kg), mass (kg), length (meters)
Gravity: 1, Length: 1000, Mass: 1
Input Units: weight (g), mass (g), length (millimeters)/User Units: weight (kg), maderikty), (meters)
Gravity:1, Length: 1000, Mass: 1000
Input Units: weigh{N), mass (kg), length (meters)/User Units: weight (N), mass (kg), length (meters)
Gravity:9.80665 Length: 1, Mass: 1
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Figure2. Setup Area

6.2 MassProperties Build -up
For each component or group of components (maximund®@f enter the weight, location and
inertias about each center of gravity (CGhe Software will update the aggregate calculation
automatically. The sheet can be copied many timed Bnks used to move data a vehicle level
sheet. For example, you may have sheets for the airframe, propulsion and payload groups. On the
top level sheet, you would have component entries for each of these groups and links to their
aggregatemass propertyalues.

In Version 2.0, a couple of features have been added to allow for better grouping of components
and easier inclusion into the calculationG&oupcolumn has been provided which can be used to
describe a common set of components. Also,U&Echeckbox is now provided for each
component. A check indicates the component is being used in the calculation. Unchecking the box
will remove the component from the calculation.

Should the user need to copy output data another sheetCOPYouttons arenow provided to
make that task easier. To copy weight, mass, CG and the four inertias, press ©@Rfutton.

On the new sheet, sele®aste ValuesTo copy weight, mass, CG and the radii of gyration, press
the bottom COPYutton and paste.
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Weight ~ Mass  Xcg Yeg g hocg Iyyeg lzzeg Ixzcg Pri )
10 10000 330 4.400 5.800 119 99.7 625 a6
10 10000 330 4.4000 5.800 119 99.7 62,5 4.6
10 10.000 3.30 4.4000 5.800 3.449638 3.157531 2.5
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Figure4. Data Input and Calculation Output Areas
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6.3

6.3.1

6.3.2

Principal Axis Angle (deg)
-28.825
-28.825

Description

Figure5. Internal Calculations Area

The Software leaves some of its internal calculations exposed to aid in troubleshooting your
analysis. By moving to the right of the sheet, you will see for each component the first moments
for each axis, the square of the moment arm between the compoeik the origin, the inertia
about the vehicle origin and the weight sensitivity. The weight sensitivity is a measure of how
much a given component will move the aggregate CG. It also is indicates the portion of the total
weighttaken upby that componentNote: These cells, along with the output and mass input are
NOT protected. As a result, they be altered and lead to errors in the calculation.

Simple Calculator Mode

Component Addition and Removal

Given the mass properties for a vehicle and a m®mponent, you should enter each into the
sheet as separate components. The resulting calculation is the new mass properties for the
vehicle with the component. If you want to remove a component, change the weight from a
positive value to a negative value.

Component Move

Given the mass properties for a vehicle and an existing compomerihe vehicle you may
move the component by1) removing it from the vehicle using the method 3.1 and (2)
adding it back with the new position.
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6.4 Graphical Analysis Too Is

6.4.1

6.4.2

Conditional Formatting

In Version 2.0, the tool takes advantage of the conditional formatting available in the Excel 2007
and later. Conditional formatting is used in the data input are as wells as the internal calculation
area. The input area contaifigrmatting for weight and component C6&or component weight,

a bar graph is provided that shows the component weight relative to the current wajht.

For component CG position, three types of labels are applied based on where the component is
relative to the total CG. A yellow line indicates the component is at the exact position of the
total CG. A red arrow indicates the component position is less than the total while a green arrow
indicates a positionis greater than the total. Note: His formatting is used even if the
component has been removed from the calculation.

In the internal analysis area, conditional formatting is used compare the properties to each
other. The formatting is performed for weight, moments, inertias and sensitivitieshe
component has been removed from the calculation, the cells will be zero. Otherwise, in addition
to the value, a bar graph is providerhich shows the properties magnitude relative to the other
components used in the calculation.

Charts

Several charts arenow provided that which can assist in troubleshooting, analysis and
verification. Charts 1 through 3 are bubble plofsthe componentpositiorsin the XY, XZ and

Y-Z planes respectivelfChart 4 is a pie chart of the input weights. The component number
corresponds to its number in the list. A percentage of the total weight is also provided. Note:
These charts use input data regardless of whether they are included in the calculation.

Figure6. X-Y Plane Bubble Chart
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