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About This Manual

About This Manual

This manual describes the Maxisprogram and is divided into five chapters. It
introduces you to the features of Maxsurf in a digstep manner. Many of the

examples given use designs supplied with your Maxsurf application and contained in a
folder titled 'Sample Designs'.

If you are unfamiliar with your computer you should read your owner's manual. This will
introduce you to commonly used terms such as click and drag, and the basic methods for
using any Windows application.

The chapters in this manual are as follows:

Chapter 1 IntroductianVhat is Maxsurf?

Chapter 2 Basic Principleén introduction to the concept of the NURB surface and how
its shape is controlled by a net of control points.

Chapter 3 Getting StarteBirects you to sources for installing and learning to use
Maxsurf.

Chapter 4 Maxsurf Window®utline of different features available in each of the
windows in Maxsurf.

Chapter 5 Using MaxsurfFurther explanation on how to manipulate surfaces, do
calculations and import and export data.

Chapter 6 Maxsurf Referenca list of each menu item and command, which may be
used as a quick reference whenever you are using the program.

Many of the examples given in the manual have intentionally been kept as simple as
possible so that you can clearly see how each of Maxsunttidns behaves. By reading

the manual and experimenting with the sample designs, you will very quickly become an
expert user.

In case you are new to Maxsurf it is highly recommended to read the first
two chapters of this manual as well as work thiotigeLearning Maxsurf
tutorials. This will give you a good understanding of fundamental concepts
and functions in Maxsurf.
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Chapter 1 Introduction

Chapter 1 Introduction

Maxsurf is gpowerful threedimensional surface modelling system for use in the field of
marine design. It provides you with a clear and familiar environment in which to work,
allowing for systematic experimentation and rapid optimisation of any new design.

Maxsurf'smultiple surface capabilities, allowing any number of surfaces to be modelled
in any given design, offer scope for the creation of a wide range of hull forms. Combined
with the builtin hydrostatic calculations, you have the tools to experiment with shape
and explore design parameters.

Highly accurate output is produced in the form of hull lines, transfer files for other
programs, and comprehensive offsets tables. Data transfer to other programs in the
Maxsurf suite is from a Maxsurf design file, alletihg the need for the qentry of data
once a design has been finalized, and removing the possibility of loss of accuracy
through the use of incomplete hull offset files.

59 View theproduct overview videfor Maxsurf.

The above features offer you a truly integrated system. Each of the modules in the
Maxsurf range work from the same data file and each share a common user interface.

% Maxsuf - as well as its downstream analysis moduleffers an Automation
interface. View avideothat shows what you atd do with an automation interface.
There are also several automation samples available in the Maxsurf program files
directory.

Continue reading:
I Chapter 2 Basic Principles _ on page 5
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Chapter 2 Basic Principles

Chapter 2 Basic Principles

This chapter outlines the concepts on which the program is based.

Hulls, appendages and superstructures are defined in Maxsurf using one or more
surfaces. Typically a surface is used between discontinuities in the designafmie,

a three surface design of a sailing yacht might be made up of one surface for the hull, one
for the keel and one for the rudder. A five surface design for a workboat might use one
surface for the upper hull from sheer line to chine, a secoraceuidr the chine, a third
surface for the lower hull from chine to keel, a fourth surface for the deck and a fifth
surface for the transom. Designs may contain any number of suiriddessurf Pro, up

to 12surfaces in Maxsurf Plus, and upsi® surface in Maxsurf/T and Maxsurf

Academic.

Surfaces are defined in Maxsurf by the position of a set of control points that collectively
form a control point net. Movement of these control points allows you to manipulate a
surface into a desired shape.

Centralto the process of modelling designs using Maxsurf is an understanding of how
control points may be used to attain the surface shapes that you wish to achieve, and this
is best explained by the following analogy.

In this chapter:
9§ The Spline and Spring Analogy

{ B-Spline Properties
9 Bibliography

The Spline and Spring Analogy

Historically, naval architects have used flexible battenspbnes to draw smooth two
dimensional curves. By fixing the end points of the spline and applying a load at one or
more points along the spline, a curve is created that can then be traced onto a drawing.
The curve's smoothness will depend on the stiffoéfse spline and the exact placement
of the loads, but as long as a few simple rules are followed, the resulting curvature will
be smooth.

The spline will initially lie straight on the drawing board.

oo

After dragging the spline at a number of points, tlatural stiffness of the spline will
result in the smooth curve used for drawing.

Page 5




Chapter 2 Basic Principles

To generate its curves, Maxsurf uses a mathematical equationsiiim®, which is
analogous to this procedure. As with drafting splines, curves are defined by ti@posi

of their end points, the location and number of controlling points along the curve, and the
stiffness of the spline.

Rather than a row of weights that sit along the spline, Maxsurf's curves are shaped by
control points, which can be thought of agigeattached to the spline by springs. When

the control points are moved the inherent stiffness of the spline and the springs combine
to keep the curve smooth. An obvious effect of this is that the control points do not lie on
the curve created but rathé@e curve is attracted toward the position of the control

points.

Thus, a spline, which is initially straight, is dragged to a new shape at a number of
points.

/i
=

=

U

The resulting curve is smooth with only the two end control points lying on the curve.

.*—-.__L__ ,f '
By moving the controlling points about, you can bend the spline to a given shape. The
curvature of the spline would be free from irregularities, due to the elasticity of the

springs and the stiffness of the spline itself. If the spline were made more flaxible
stiffer, the curvature would correspondingly increase or decrease.

Although this is a twalimensional example, Maxsurf uses an analogous procedure to
generate its splines in three dimensions to form a surface.

Just as a row of twdimensional contrgboints can define a twdimensional curve, a
network of three dimensional control points can define an entire-dimeensional

surface.
If you consider a network of thraémensional controlling points, you can imagine that

splines could be held alorzspd across the net, hence defining a surface. Maxsurf does
just this, and uses a network of three dimensional control points to generate a surface.
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Any number of independent surfaces may be used in the definition of a design in
Maxsurf, each with its own control point net. A control point only influences the surface
to which it belongs. The only exception to this is the case where two surfadesnaed
together along a common edge. If a control point is moved on a bonded edge it will
affect both of the surfaces sharing the bonded edge.

When using Maxsurf, remember that you are changing the position of control points
relative to one another the net to achieve a desired change in the surface. Maxsurf will
then recalculate and display the new surface shape. Just as in the spring analogy you may
only change the shape of a surface by moving control points in the net rather than

directly moving tle surface itself.

Continue readin@-Spline Propertiesn pages.

B-Spline Properties

Bspline curves are fAVariation Diminishingo,
more inflections than its net of control points. This means that if you reduce the number

of inflections in a surface net to zero, there will be no inflections in the underlying

surface.

Variation Diminishing, End Slope and Convex Hull (area highlighted in grey) properties of a B-spline

B-spline curves and surfaces always start and finish with the same slope as the start and
finish of the accompanying net. The slope of the start and end points of the edges of a
surface can always be exactly aofied using this property.

B-splinesare also guaranteed not to extend outside of the convefateal highlighted
in grey in the image above) of its control point net. This means that the surface cannot
have bulge or hollows greater than the deflections of the control points.

These properties combined make the Net an excellent fairness indicator. In
general: if the Net is fair, then the underlying surface will also be fair.

More information on NURB surfacesuc be found in th&/orking with Curvessection
on pager8.
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Chapter 3 Getting Started

This chapter briefly describes where to find the relevant resources to

q Installing M axsurf

{ Learning Maxsurf

Installing Maxsurf

Instructions on installing Maxsurf can be found in the Installation Guide included in the
package you received with the installation CD and copy protection device. Alternatively,
you can also consult the installation guaigine: http://www.formsys.com/installation

Learning Maxsurf

The best way to |l earn to use Maxsurf is doi
take you through all the bias of working with Maxsurf from starting the application to

modelling a simple hull form. The tutorials are supported by videos. These videos can be
installed by installing ALearning Maxsurfo
the installer fron the web. Alternatively, the entire training, including videos, can be

viewed online.

Go to the Learning Maxsurf page on our website for the installer download and / or start
the tutorials onlinehttp:/www.formsys.com/mslearning

Within Maxsurf, the Learning Maxsurf training can be accessed from:
9 Help menu in Maxsurf

| Start menu | Programs | Maxsurf | Help (only when Learning Maxsurf has been
installed)

Both new users as well as experienced Maxswfsuill benefit from working through
this training document.

Continue reading:

9 Chapter 4 Maxsurf Windows
Outline of different features available in each of the windows in Maxsurf.

9 Chapter 5 Using Maxsurf
Further explanation on how to manipulate surfaces, do calculations and import and
export data.

{ Chapter 6 Maxsurf Reference
A list of each menu item and command, which may be used a s a quick reference
whenever you are using the program.
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Chapter 4 Maxsurf Windows

Chapter 4 Maxsurf Windows

This chapter explains the many functions available in the Maxsurf windows.

View Windows- General Generic features in Maxsutiat apply to all view windows, ie
Body Plan, Profile, Plan and Perspective window.

View Windows A detailed explanation ohe different windows that Maxsurf uses to
display hull shapes, together with explanasi@f the various controls within the each of
them.

Tool Pane Describes how to use the Assembly Pane to organdenanipulate curves
andsurfaces anthe Properties Pane to view the properties of selected.item

Table Windows Explains both generic features available when working in any of the
Table windows in the Maxsurf suite, together with explanations of Table wihdow
specific features.

Graph WindowsExplains both generic features available when working in any of the
Graph windows in the Maxsurf suite, together with explanations of the Curve of Areas
graph in Maxsurf.

Calculations WindowExplains how to use the Calculations window to create custom
calculations inside Maxsurf.

Maxsurf SettingsExplains the Maxsurf preferences and display settings.

Also see:
Cﬁé Maxsurf windows video

View Windows - General

The purpose of this section is toveo the various controls and special features that each
of Ma xgephicdwindows contain.

This section describes:

§ Maxsurf Coordinate System

| Setting the Frame of Reference

| Setting the Zero Point

| Setting the Vessel Type

{ Taking Measurements
| Setting up the Grid

9 Displaying Contour Lines

{ Zoom, Shrink, Pan and Home View

Maxsurf Coordinate System

Maxsurf has defined its views to be consistent with Naval Architecture standards
throughout all view windows.
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Chapter 4 Maxsurf Windows

+ve forward -ve aft
+ve starboard  -ve port
+ve up -ve down
Window View direction
Body plan Looking forward from the stern
Profile view Looking from starboard, bow to the right
Plan view Looking from below, starbodrabove the centreline

Setting the Frame of Reference

Frame of Reference - Concepts

The Frame of Reference dialog is used to specify the positions of the key locations used
in ship design. These positions are:

i Forward Perpendicul ar
9 Aft Perpendicular

9 Amidships

9 Datum Waterline (DWL)

{ Baseline

The DWL is used for all calculations in the Calculations window, catficud of the
Sectional Area Curve in the Curve of Areas window and calculation of surface areas.
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Frame of Reference and Zero point [z|

Longitudinal D atum Yertical D atum
* Aft Perp. Setto Dwl " Dwil EEm
" Midships |50m + Bazelne |Om Find Baze

" Fwd Perp. (100 m Set b DL " Other 2043 m
Aft extent
" Other 78,298 m

Fwid extent

ak. | Cancel |

The Frame of Reference dialog has functions to automatically locate the Baseline at the
lowest point of the hull (the Find Base button) and to set the Rdr&fa Perpendiculars
to the extreme ends of the DWL (the Set to DWL button).

In all cases where the Forward or Aft Perpendicular is updated, the Amidships position is
calculated to be at the midway position between the perpendiculars.

All values ae entered relative to the Zero Point. However, it may be that the
zero point is set to the position of one of the elements in the Frame of
Reference. In this case, the Zero Point is not updated until you click OK in
the Frame of Reference dialog. &sdting the Zero Poittelowfor more
information.

Frame of Reference - Video

&= Watch a shorvideothat shows you how to setup the Frame of Reference and the
Zero Point and define the Grid.

Frame of Reference i Procedures

To set the Frame of Reference
u Click the Find Base button

This will find the lowest point of your surface model.
i Enter the DWL height relative to the current zero point:

For example: when your baseline is@B85 m and youdraftis 0.5 m then you
should enter0.35 m.

i Press the Set to DWL button to set the Fwd perpendular to the DWL.

i Pressthe Set to DWL button to set the Aft perpendicular to the DWL.
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Alternatively you can manually update the Aft perpendicular to eg the rudder stock
location if needed.

i Click OK

Please note that your Frame of Reference position valwedependent on the location
of the zero point and changes wiggtting the Zero Pointill affect the Frame of
Reference.

Setting the Zero Point

The zero point is the reference point that all measurementalen from. You may
choose the position of the longitudinal zero coordinate by selecting from the available
options:
Forward Extremity.

The forward most point of all existing surfaces.

Forward Perpendicular.

This is specified in the Frame of Referen@daly where it may be automatically
positioned at the intersection of the design waterline with the bow.

Amidships.
Midway between the fore and aft perpendiculars.

Aft Perpendicular.
This is specified in the Frame of Reference dialog where it may be didaliga
positioned at the intersection of the design waterline with the stern.

Aft Extremity.
The aft most point of all existing surfaces.

The vertical position of the Zero Point may be set to the Datum Waterline or to the
Baseline. The positions of therfvard and aft perpendiculars, Datum Waterline and
Baseline are all specified in the Frame of Reference dialog.

The forward and aft extremities are recalculated every time you change the design. If you
have used either of these points to define the lodial position of the zero point, then

the zero point will move as the design is changed unless it is locked. Even if locked, the
zero point will be recalculated if you set the frame of reference again.

The Zero point is always displayed in the PlanfiferdBody Plan and Perspective
Windows as a small vertical cross.

Also see:
Maxsurf Coordinate Systeon pagel3.
Setting the Frame of Referenae pagel4.

Setting the Vessel Type

The vessel type: monohull, catamaran or trimaran, is defined in the Vessel Type dialog.
This additional model information is used in other programs in the Maxstef su

Currently Hullspeed uses this information to define the panel arrangement for the slender
body analysis. The other programs in the Maxsurf suite do not use the vessel type
information yet.
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You should set up the Frame of Reference and Zero PoinfTfireh, when the design is
finished, the Vessel Type can be setup. None of this data is changed automatically, so if
you were to increase the demihull separation of a catamaran, it would be necessary to
return to this dialog to update the data manually.

Monohull

Vessel Type |Z|

Easeline

— Mumber of hull

& Monohul

—{" Catamaran

Dremibull centreling offset IU m

—{" Trimaran

Quter hull centreline offset ID m oK I

Outboard transverse extent of main hull ID m

Cancel |
%
For the monohull vessel type there is nothing more to specify other than that the vessel is
a monohull from the ONumber of hull sé6 radic
Catamaran
Vessel Type |Z|
| |
k 3o J Elaseling
demihull CL demihull CL

— Mumber of hull

 Mowahull

—{* Catamaran

Diemihull centreling offzet LA

—{ Trimaran

Outer hull centreline offzet ID m oK I

Outboard transverse extent of main hull IU m

Cancel |

%
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In the case of a catamaramu should select the appropriate radio button and specify the
offset of the local demihull centreline. Analysis programs, such as Hullspeed, will use
the local demihull centreline when computing the analysis mesh for the model.

Trimaran
Vessel Type
BEaseline
Duter hull CL Mzinhull limitMainkull CL- Mainhull limit Duter hull CL
Number of hulls
" Monohul
" Catamaran
Demihull centreling offset
& Trimaran
Outer hull centreling offset
Oulboard transverse extent of main hull |3 m Cancel

For trimarans, you must specify the centreline offset location of the outer hull and also
the transverse extents of the main hull. Again these data are used in analysis programs
such as Hullspeed. The transverse extents of the main reillsed to clip the sections
used in the analysis programs so it is generally sufficient to only include the underwater
part of the main hull.

Setting Units

The Units that Maxsurf will use to display measurement data and calculation rasults ¢
be set in the Units dialog from the Data menu.

Also see théJnits section on pag237on how unit conversion is done in Maxsurf.

Taking Measurements

In the design views, other than the perspective view, Maxsurf displays a number of co
ordinates and measurements in the boftitncorner of the design views:

++ 6913 m $-38am K™y 330.9° w713 m

These give you the horizontal and verticalordinates of the cursor and the angle and
distancerom the last clicked position. These are displayed in the current units. The
angle is measured countelbckwise from the positive horizontal axis.

The horizontal and vertical measurements depend on the current view: If you are in the
plan view, they wl be the longitudinal and transverse@alinates; in the profile view,

the longitudinal and vertical eordinates; and in the bogytan view the transverse and
vertical ceordinates.

Both the Profile and the Body Plan windows display a horizontal éipeesenting the
Datum Waterline (DWL). The DWL is set using the Frame of Reference dialog in the
Data menu. It is used as the waterline for computation of all data listed in the
Calculations window, as well as the sectional area curve in the Curve ofwAnekmsy.
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= View avideoshowing how to take measurements in the Maxsurf vievdovirs.

Setting up the Grid

Setting up the Grid - Concepts

The positions of the Sectign@/aterlines Buttocks and Diagonaléorm what is called

the Grid. The grid cabe displayed on any window by selecting the Grid command from
the Display menu. Elements can be added to the Grid by using the Design Grid function
from the Data menu.

The positions for each of the grid elements are stored in individual lists, whichemay b
selected by clicking on the labelled buttons in the top right hand corner of the Design
Grid dialog box (region 1 of the dialog in image below).

Grid Space =]

3 Label [ Station Split 1 * Sections
m ™ Buttocks
" W aterlines
™ Diagonals

2 add
_Sot_| _Seeece |

4 aK |
Cancel

The Design Grid dialog can be divided up into the following regions:

1. Select the type of grid you want to ikan, i.e. Sections, Buttocks, Waterlines or
Diagonals

2. Commands to Add, Delete, Sort or Space the grid type selected in 1

3. Displays the current grid locations for the grid type selected in 1

4. OK and Cancel to confirm or undo any changes made in the dialog

The positions of Grid elements are as follows:

Sections
Position of each section relative to the longitudinal zero point. Positive numbers
are to the right (forward), negative numbers to the left (aft) of the zero point.
Buttocks
Position of each Buttocilelative to the centreline of the hull.

Waterlines

Position of each waterline relative to the vertical zero point. Positive numbers are
above, negative numbers below the zero point.

Diagonals
Two columns of figures are provided, centreline heightaargle. The centreline
height is the position of the origin of each diagonal relative to the vertical zero
point. Positive numbers are above, negative numbers below the zero point. The
angle is the angle between the diagonal and the centreline as shownfeites
above 90 degrees will give diagonals above the centreline height.
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5 \/, Angle

centreline
height

——T*—Zero Point

Setting up the Grid T Video

# Watch a shorvideothat shows you how to setup the Frame of Reference and the
Zero Point and define the Grid.

Adding Grid Lines
To add one or more grid lines
9 Select the row after which the new grid lines are to be a dded.

| Click the Add button.
I Enter the number of grid lines to be added to the list.

Add Sections

Add how many Sections? [1]
Cancel

All new position fields will be initialized to zero.

The number of Grid elements is limited to the following maxima:
4 1000 Stations
{ 100 Waterlines
I 100 Buttocks
9 50 Diagonals

Spacing Grid Lines
To space a group of stations along the Datum Waterline or overall length of the design,
9 Click the Space button.

A dialog will appear with options for spacing the stations.
Space Stations
& Evenly along Datum Waterline

" Evenly along the length of the model

" From Station I through ,—
in steps of

starting from Cancel
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9 Select Evenly Along Da tum Waterline or Evenly along the length of the model, as
desired.

1 Click OK.

To space grid lines at a specific intervals
9 Select From and enter the numbers of the grid lines to space
Space Stations
" Evenly along D atum Waterline

" Evenly along the length of the model

% From Station [1 through 21

in steps of [850 mm
starting from Om Cancel

9 Enter the required interval between grid lines.
il Enter a starting positi on to space from.
91 Click OK.

You may also specify the range of grid positions by simply selecting those rows in the
Design Grid dialog. In this case, the start and finish grid lines, a default spacing and a
starting position are set up automatically.

Similar functions are available for spacing the waterlines and buttocks.

Editing Grid Lines
To edit a grid line position

9 Select the cell corresponding to the position you wish to edit.

9 Type in a new value.
Dimensions entered in usiother than the current units are converted automatically.

Grid Labelscan be specified by entering text into the first column of the table. Grid
labels are used for labelling the grid when printing or plotting, and for inclusitwe in
Table of Offsets.

Sorting Grid Lines
To sort grid lines
| Click the Sort button.

Sorting occurs as follows:

Stations:  Longitudinally.

Buttocks: Transversely.

Waterlines: Vertically.

Diagonals: Vertically - centreline hight only.

Page 21




Chapter 4 Maxsurf Windows

Page 22

Copying and Pasting Grid Lines

The Design Grid dialog allows copy and paste operations to take place on the tables of
grid names and positions. As the main menu bar is not accessible from within dige dial
copy and paste are achieved using the standard command key equivalents, Ctrl C for
copy and Ctrl V for paste.

Deleting Grid Lines

To delete one or more grid lines
9 Select the row corresponding to the last of the set of grid lines to be deleted.
| Click the delete button.
9 Enter the number of grid lines to be deleted.
9 Click OK.

If a range of rows is selected in the Design Grid dialog, the corresponding number of
rows is automatically set in the deletion dialog. These rows witlddeted when you
click the OK button.

Grid Space 3]
Label| Station | Split | A ¢ Sections
m " Buttocks
1 | st80 1411 [ " Waterlines
) <161 Daal r " Diagonals
3_ st 62 -2.491 [
4 | stes  am2d
5 | ste4 - Add Bele!e
6 - M
> y Sort Space

17171 1 B

Delete Sections

Delete how many Sections? E

Generating a Grid from Markers

If you have imported or defined markers with common longitudinal, transverse or
vertical positionsyou can automatically generate a grid from these markers. The
Generate Grid from Markers command will automatically generate thesgetddqns,
buttocks and waterlingdased on the marker data and also associate markers with the
correct marker station dtex. (Se@Vorking with Markerson page57). Sectionsare
generated at the markersé | ongitudinal
waterlines at their vertical location

posi
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Using the checkboxes you can select which items of the grid to generate (i.e. stations,
buttocks and waterlines). Then, using the radio buttons, you have the option of deleting
and replacing the existing grid data or adding to the existing grid datecah also

specify how many markers must be at the same longitudinal position, transverse offset or
vertical location for a station, buttock or waterline (respectively) to be added. Finally,

you can specify a tolerance for markers to be considered saitine plane: for example

if the Marker plane separation tolerance were set to 0.001mm then markers up to 1mm
apart (in longitudinal position, transverse offset or vertical location) would be considered
to be in the same plane and the station, buttock aerliveg location would be averaged.

Whenlmporting DXF Markersor GHS markers, Maxsurf can automatically generate the
grid. The section grid is generated automatically only if no existing sections are defined.
If sections are already defined then imported markers that lie within 1cm of a section will
be allocated to that section, otherwise they will be left unallocated.

Also seeDisplaying Contour Linesn page2s.

Drawing Settings

The Drawing Settings dialog box contains settings that aid in the drawing process. The
dialog may be accessed from the menisgy | Drawing Settingsé)
bar button in the Data EX toolbar. Settirage grouped into the object snhap settings and
the drawing grid settings:
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