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ESDU DATA ITEMS

Data Items provide validated information in engineering design and analysis for use by, or under the supervision
of, professionally qualified engineers. The data are founded on an evaluation of all the relevant information, both
published and unpublished, and are invariably supported by original work of ESDU staff engineers or consultants.
The whole process is subject to independent review for which crucial support is provided by industrial companies,
government research laboratories, universities and others from around the world through the participation of some
of their leading experts on ESDU Technical Committees. This process ensures that the results of much valuable
work (theoretical, experimental and operational), which may not be widely available or in a readily usable form, can
be communicated concisely and accurately to the engineering community.

We are constantly striving to develop new work and review data already issued. Any comments arising out of your
use of our data, or any suggestions for new topics or information that might lead to improvements, will help us to
provide a better service.
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AMOPS: COMPUTER PROGRAM FOR THE CALCULATION OF AREA AND
MOMENTS OF AREA OF PLANAR SHAPES

1. OVERVIEW OF AMOPS

Amops is a program for calculating the area and moments of area of planar shapes. The program determines
the total area of the shape, the position of the centre of area, first and second moments of area, product
moments of area, principal axes, principal moments and radii of gyration. Guidance is provided on the
interpretation of these properties and on the calculation of related properties, such as mass moments of
inertia.

Shapes are defined by a series of graphics commands entered in an integrated editing pane. Amops includes
a library of example shape files, which can be studied or used as a basis for defining other shapes.

A drawing of the defined shape or a list of the computed properties of the shape is displayed in a results
pane. The drawing and properties can be printed or saved to a file in a variety of formats including metafiles,
bitmaps, hypertext markup language (HTML), scalable vector graphics (SVG), drawing interchange file
(DXF), as well as plain text. Likewise, a complete report of the analysis, which includes the drawing and
properties, can be printed or saved as a web page.

i Amops: C:\Program Files\Amops\tgf\Cw.tgf

File Edit Help
[Cw.tgf A1 O] dlElelo] m) s
" A MECHANISM COUNTERWEIGHT _‘I Drawing |Prc|perties x=-16.9424 v =-26.0791

ERAPER SIZE 100 100
ORIGIN 20 50

SHAPE START -10, 0
TURNTO =90
RRC 10, 45
GO 50
RRC 10, 80
RRC 60, 90
RRC 10, 80
GO 50
RRC 10, 45

HOLE CIRCLE 10, 0, 0

ESDU Copyright material. For current status contact ESDU.

END

il

| /

Issued February 2003 — 29 pages Documents
1 Document Sharing Hub

Copyright Engineering Sciences Data Unit
Provided by IHS Markit under license with ESDU Licensee=/, User=,
No reproduction or networking permitted without license from IHS Not for Resale,

Full document details: ESDU 03005 2003


http://www.avadocuments.com/doc/esdu-03005-2003
http://www.avadocuments.com/doc/esdu-03005-2003

ESDU 03005

2. USING AMOPS

This section provides a brief description of the essential steps in using Amops to enter and edit graphics
commands, view the drawing of the defined shape and the results of the analysis, print and save the work,
and create reports.

2.1 Starting Amops

To start Amops from Windows Explorer, locate the executable file, “Amops.exe”, and double click it with
the left mouse button. The Amops window will appear. If required, enlarge the window by clicking the
maximise button in the upper right hand corner of the window or by double clicking on the caption bar at
the top of the window.

Amops comes with a number of example shape files and when Amops first starts, it will be displaying one
of these example shapes. The other examples can be viewed by first clicking on the Files combo box button
on the toolbar to reveal a list of the names of all of the examples. The keyboard up and down arrow keys
can then be used to move the highlight up and down in the list and change the displayed drawing accordingly.

Click here to see list
of example shapes.
£ Amops: C:\Progral =10 x]

File Edit Help
[Angle tgf 1 o | w
ANGLE TRON Zl Drawing | Propertiss |
Anglem.tgf
Annulus.tgf o~ 12, lfl
Cam.tgf ~~ | Use up/down arrow
g:' Ctle%tgf 1\ keys to view other
g ‘
ISection.tgf o1 LShapeS'
Link.tgf -|%0
Go 1
ARC 0.3, 90
GO 6.1
ARC 0.3, -90
Go 3.7
ARC 0.3, 90
Go 1
GoTo 1, 1
END
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Amops has two main panes, an Edit pane on the left and a Results pane on the right. If required, the relative
sizes of these two panes can be adjusted by dragging the splitter bar located between the two panes. This
is done by moving the mouse cursor over the splitter bar until the cursor shape changes, pressing and holding
down the left mouse button and dragging the splitter bar to the required position and releasing the mouse

button.

' Amops: C:\Program Files\Amopsi\tgf\Angle tgf

Results pane

File Edit Help view tabs
[angle gt 'l O e w2 '
" A SECTION OF RNGLE IRON Z| Drawing x= 833094 y=-5.2518
PAPER SIZE 12, 10
ORIGIN 2., 2
Edit pane

D- SHAPE |
- mcﬁ\\ ) Results pane
o co 1 . Splitter bar
- ARC 0.3, 90
= €0 6.1
e ARC 0.3, -90
o co 3.7
© ARC 0.3, 90
g GO 1
= gore 1, 1
o+
(%]
- END
c
o
—
—
=1
(&)
—
o
L
©
—
[}
o+
©
E
)
®
s L of
g |
o 4
O
a
A The Edit pane displays the graphics commands defining the shape to be analysed and the Results pane

displays either a drawing of the defined shape or the computed properties of the shape. The Results pane
view can be changed by clicking one of the tabs labelled “Drawing” and “Properties” at the top left hand

corner of the Results pane.
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2.2 Getting Help

Amops provides extensive help documentation and context-sensitive help. The help documentation can
be accessed by selecting “Help Topics” from the application “Help” menu.

E Amops: C:\Program Files\AmopsitgfiAngle tgf

File Edit | Help

[Angle.tgt Help Topics... &

" A SECTION  What's This?  Shift+F1

x= 766906 v = 789754

papER sz  About Amops...
ORTIGIN 2, 2

SHAPE START 1, 1 -

Note that the help documentation includes many step-by-step guides to certain procedures in Amops. These
procedure guides are displayed in a separate window that, for convenience, remains visible while Amops
is being used.

Context help can be accessed from the F1 function key, from the “Help” menu, or from the “What’s This?”
button on the toolbar.

The “What’s This?”
_ button.
&’ Amops: C:\Program Files\Amops\tgfiAngle tgf i 1 [s] S

File Edit Help
[Angle tgf 'l 0ol ZlER= m k_‘fr
[' A SECTION OF ANGLE IRON =l Drawing | Properties | [x- 27842 [y = 776253

PAPER SIZE 12, 10
ORIGIN 2, 2

Context help provides information on the various components of Amops and on menu items. To get context
help on a window or control, click the “What’s This?” button. The mouse cursor will change to a question
mark, which can then be clicked on the item of interest. A small window will appear with text explaining
the purpose of the item.

To get context help on a menu item, move the menu highlight to the item of interest and then press the F1
function key. Again, a small window of information text will appear. Note that the purpose of the
highlighted menu item is always displayed in the status bar at the bottom of the Amops main window. F1
context help provides an expanded explanation where appropriate.
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2.3 Starting a New Shape

A new shape can be started in one of two ways. It can be based on a previously defined shape or it can be
defined from scratch.

A new, blank, shape can be started simply by clicking the “New” button on the toolbar.

The “New”
button.

£’ Amops: C:\Program Fil

File Edit Help
[angle.tgf - ﬁ plelelc] ml el
" A SECTION OF ANGLE IRON =l memg|Pmpemes x=-791367 y=-538129

PAPER SIZE 12, 10
ORIGIN 2, 2

New shapes created in this way are given a default name, such as “New001.tgf”. The name of the newly
created shape file appears in the Files combo box edit field on the toolbar. If required, the name can be
edited in situ to something more meaningful by first clicking the right mouse button on the Files combo
box edit field. A small context menu will appear with two options, “Rename” and “Properties”. Select
“Rename” and then edit the name directly in the edit field. Press the Enter key when finished to confirm
the change of name.

‘f':: Amops: C:\Program Files\Amops\tgf\New001 tgf

File Edit Help
New001.tgf nlvle=lalc| m

Properties

If a new shape is to be based on a previously defined shape, it is first necessary to ensure that the shape on
which the new shape is to be based is being viewed. Other shapes can be opened from the Files combo
box on the toolbar or from the “Open” dialog. The combo box on the toolbar provides a dropdown list of
all the shape files in the current directory and provides a convenient way of “browsing” the files. The Open
dialog is of most use for opening a file in another directory. Once the required base shape is loaded, a new
shape file can be created by saving to a new name from the “Save As” dialog. To display the dialog, go to
the “File” menu and select “Save As”.

ESDU Copyright material. For current status contact ESDU.
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" Amops: C:\Program Files\Amops\tgf Cw.tgf

File Edit Help

New Cirl+N SIS
Open... Clrl+0 “| Drawing Properties x=-20.7057 v = 53.8949
Save As.. X Ctrl+8
Save Report...
Print... Ctrl+P
Print Report...
Exit
| ARC 10, 45

The “Save As” dialog will appear.

£ Amops: C:\Program Files\Amops\tgf\Cw.tgf
File Edit Help

8 [=] B

[owtgt 7] o] sl=lelo] w2l

SHAPE START -10, 0

TUENTD -80

ARC 10, 45

GO 50

ARC 10, 90

ARG 60, 90
ARC 10, 90 = :

Gg 50 Savein | of & & g

ARC 10, 45 | [ Zedof [ PartRing tof [#l Angletof

] Triangle4s tof s8] Link tgf
HOLE CIRCLE 10, 0 |=ThinAnnulus.gf ] 1Saction o
TaperedlSedantgf E,\thf

END Sjuars tof Circle tgt
Segmenttgf Cam tgf
Proderigf ] Annulus tof
FParRing2 tof Ang\em.tgf
File name |My5hape.tgf Save |
Save as type IAmDps shape file (tgf) j Cancel |

o o

" A MECHANISM COUNTERWEIGHT =l Drawing |Pruper1ies| x=-22.6544 v = 40.7856

Enter a name for the new shape in the “File name” field and then click the “Save” button. A new shape

file will have been created with the specified name (the old shape file is preserved).
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24 Entering and Editing Graphics Commands

The graphics commands defining a shape are entered into the Amops Edit pane. This pane provides the
usual editing options of Undo, Cut, Copy, Paste and Delete which are available from the “Edit” menu of
the application menu. These editing options are also available from the Edit pane context menu obtainable
by clicking the right mouse button. Additional options on the context menu allow the font size to be
increased or decreased and the contents of the Edit pane to be printed, saved to a file or placed on the
clipboard.

i Amops: C:\Program Files\Amops\tgf\Cw.tgf

File Edit Help
[Cw.tgf | O] #lEwio] ml e
" A MECHANISM COUNTERWEIGHT _‘I Drawing |Prc|perties x=-21.06 v =-49.5628

SHRPE STRRT -10, 0

TURNTO =90 "
ARC 10, 45 Bigger Font 8

GO 50 Smaller Font
ARC 10, 90
ARC 60, 90 Undae
ARC 10, 90
GO 50 cut
ARC 10, 45 -
Copy
HOLE CIRCLE 10, 0, Paste
END Delete
Copy Al e
Save As...
Print...

o o

Increase the size of the font in the pane 4
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The Amops graphics commands language is very simple and examples of its use are described in Section 3.
A formal definition of the language is given in Appendix A.
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As in many other programming and scripting languages, the contents of another file can be included into
a parent file. In Amops, these include files are automatically hyperlinked to the parent file so that double
clicking the left mouse button on the include file name opens the file in a subsidiary editor. The same
editing options are available in this subsidiary editor as in the main Amops Edit pane.

£’ Amops: C:\Program Files\Amops\tgfiCam tgf

File Edit Help
[cam.tgf 'l o] #le=le]-] m| »2

" cam defined by x-y co-ordinates LI memglpmpemesl %= 163BE1E2 |y =~ 06057
SHAPE TRACE £ Amops: C:\Program Files\Amops\tgfiCamxy inc =10 x|

#INCLUDE File Edit Help

ESDU Internaticnal plc.

ESDUpac Number: RO015

ESDUpac Title: Disc cams: tribological ana

Data Item Number: 00015

Data Item Title: Disc cams: tribolegical ana
using computer program A001

ESDUpac Yersion: 1.0, May 2000.

* % % % F F * ¥

* ¥

* Primary input :C:\ESDUWORK\AOO1lS5\EX6A.IN
* Primary output :C:\ESDUWORK\AOOQ1lS5\EX6A.QOUT

* xCs yCs
0.116601E-01 0.574724E-02
0.117586E-01 0.554237E-02
0.118536E-01 0.533631E-02
0.119450E-01 0.512914E-02
0.120327E-01 0.491993E-02
0.121149E-01 0.470926E-02
0.121976E-01 0.449722E-02
0.122747E-01 0.428388E-02
0.123484E-01 0.406933E-02
1] 0.124187E-01 0.3835366E-02
0.124857E-01 0.363694E-02
0.125494E-01 0.341924E-02 Z
0.126101E-01 0.320066E-02
0.126676E-01 0.298124E-02
| | _l_I
Ready Y
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2.5 Updating the Results Pane

When the graphics commands in the Amops Edit pane, or in an include file, have been edited, the Results
pane will no longer be consistent with the new changed set of commands and will need to be updated. The
Results pane can be updated from the “Update” option on the application “Edit” menu or, more conveniently,
by clicking the Update button on the toolbar. This button is normally disabled but becomes enabled when
editing changes have been made, thus providing a distinctive indication of when an update is required.
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