



[image: image1.png]=18l x]

ieh
11 Miodiiers | Modeing | Rlendeiiig | Mai Toobar |

2 [xv, 3 | P s @ 1 E I8 S e
v #]Rlel@| T

ooz |
— T

—4a [Ediable Mesh g

Nlwe |8

Selecton Level:

Subbject [Verer =
= Selection

[foem®

I™ ByVetter
T~ Ignore Backfacing
I Ignore Visible Edges

Pln Thies [0 2]
Hide | _Urkide A1
Named Selectons
Cory Paste
28 Verions Selected

[+ SoltSelection
- EdtGeomety
Cieate Delete

Attach Detach

Break. T





__________________

MODELING AIRCRAFT

with 3Dmax-R3

BOOK   4

__________________



Jean.Sabatier@pixup.com
Member of ROTW



Table des Matières

11.
FOREWORDS

2.
SURFACE DESIGN
2
2.1
Wing design
2
2.2
Inverting faces
5
3.
Body junction
6
3.1
Guideline
6
3.2
Creating a face
6
3.3
Extruding the junction
7
3.4
Improving the junction
10
3.5
Cutting edge
12
3.6
Other parts
15


1. FOREWORDS

This document describes a method to design 3D aircraft model for FLY!.  There are certainly other various ways to design aircraft, however, this one works well for all aircrafts I have built until now.  Although illustrations are based on 3Dmax and Photoshop, this method would work with any others 3D tools that have similar capabilities (I am thinking of Truspace and Paintshop among them).

Modeling will be based on mesh editing, and common operators like extrude, Boolean operations and a few others.  No vector (NURB) operations will be used, so as to keep it simple.  

Although I will often describe some manipulation in a detailed fashion, it is expected that the reader has basic knowledge of those operations.  

· Mesh editing

· Creating basic object (cube, cylinder,)

· Selecting object, edge, vertices, faces

· Extrude

If not, it is suggested to search the WEB on the keyword ‘3Dmax”.  A lot of tutorials are available (www.3Dcafe.com)  and it is strongly recommended to practice 2 or 3 workshops to acquire this  basic knowledge.

One last word:  be kind enough to bear with my English, this is not my native language.

SURFACE DESIGN

We now learn how to design the wings and elevator surfaces using operators described in the previous books.  We are not going in deep detail for those operators as they must now be familiar.

1.1 Wing design

We start like the Tail (book 2), with a 7 sides NGON, make it an EDITABLE MESH.   Depending on the aircraft, you may need more vertices, but most of the time, this number will give good results.  Beside, we can cut out new ones if needed.
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 We give it a proper profile by moving individual vertices.  Then we display the side background view.

We first match the body to the picture for proper position and scaling, using the viewport move and scale operators.
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Then we position the NGON using the MOVE operator (main bar) at object level.

We use the top background view to set the starting position at the junction between the wing and the ventral part if any.  Otherwise, we start in the vertical plant tangent to the body side.

We activate face level, select the NGON face and extrude the wing in the X direction, making several sections.
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 For vertical sections, we follow those rules

A. Make vertical sections where the flaps start and stop

B. Make more vertical section at the wing tip depending on the curvature

C. Make vertical sections where the ailerons start and stop

D. Make a vertical section in the middle where wing dihedral change (if that’s the case)

Like for the body, it may be useful to mark the top background view where  a vertical section is needed.
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Using the FDD2 operator, working outward, we shape the wing  according to the top background view. 

We end by shaping the wing tip, giving it the proper curvature.
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We go to the front viewport, display the front background picture.

Stiil using the FDD2 operator, we play with both corners of the wing tip to

· Give the good angle

· Pinch the wing tip
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Then we zoom the wing tip and give it the final shape still with a FDD2 operator.

Tip shape depend on what document you have on the aircraft (photo, drawing, knowing).

OK,  time for a little rendering .

Notice that we did not assign a smooth group, so the wing faces shows. 

Something else is weird in A.  We see trough
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The wing.   OK, the faces are inside out. 

This is because we extruded from the negative side of the NGON.

While we are here, we learn how to correct this

Small problem.

Inverting faces
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In Max, everything is oriented and specially edges and faces.   The only consequence we care about that fact is that only the positive side is rendered.   We learn how to flip one or more faces as we will often need it.

1. Select ELEMENT level. This because we want all the wing to be flipped.  Otherwise, FACE level is used to select a number of faces.

2. Click on the wing.  The whole wing is normally selected.
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Then go down the left bar

1. Click the FLIP button

2. While we are at it, assign a SMOOTH group to the selection.

Rendering again, we get a conformant picture
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Body junction

1.2 Guideline

Next, we complete the other side of the wing.  This is the delicate part about the wing.  Depending on the aircraft it can get complicated.  So we go again with a trial and error session.

During the process, we keep in mind two rules in the following precedence

1. It should look like the real stuff. Obviously, when looking at different points of view, we want to see a smooth piece of work conformant with the photos of this bird.  This will often lead to cut more edges and vertices.  Our method will be to start with the 7 vertices we have, give a basic shape approaching the look.  Then introduce more vertices where they are needed (forward edge for instance, to give it a roundish look)

2. We want to avoid bleeding in FLY!.  Bleeding occurs with any rendering engine due to rounding computation when you force the engine to compute intersection.  Max will render a correct intersection because it uses algorithm 1000 times bigger than FLY (but 1000 slower).  The goal is then to compute the intersection in MAX .  When objects have common vertices, the rendering engine task is facilitated. It easily knows how to sort them without having to compute complex intersection.  So our second objective is to make common (but distinct at this point) vertices between the body and the wing.

1.3 Creating a face

We start by creating the face for inward extrusion.

[image: image13.png]v 2|3e|®| T
Ea—
| subbject [Verter |
[foem®

I By Vettex.
T~ Ignore Backfacing
I Ignore Visible Edges

Pl Thies [0 2]

Hide Unkide Al
Named Selectons:
Copy Poste

Vertex 54 Selected

[+ SoftSelection i
- EdtGeomely

Ceate Delete
Attach Detach
Break. T

G [[IT— 2]
Chanier_|[07—— 2|

Nomat & G € Local

Sl Plane | 51—

o | ospit





1. Hide everything except the wing. Set it in perspective using the ROTATE viewport operator.

2. Select FACE level

3. Click the CREATE operator

4. Click on each vertex of the new face in a circular manner.  Click again on the first VERTEX (a) to close the FACE.  A special cursor shows the create progression.  ESC will cancel the create process anywhere. After the face is complete the EDIT-UNDO will cancel the new face

Render to check that the face is visible. If not, FLIP it.

1.4 Extruding the junction

Back to the top viewport, select the FACE level .

1. Extrude the first section toward the body. Stop at the vertical side of the body (2)
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Set VERTEX level and adjust front and trailing vertices until they fit the top background picture.

Be careful to select both vertices in  (a). During the whole process

· Don’t click, use the rectangle method by circling the vertices with the cursor while holding the left button

· Check that you selected the intended vertices by changing point of view, before moving anything
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Go to the front viewport, display the front background view and adjust the top(t) and bottom (b) vertices to fit the  junction curvature.

Zoom on the front viewport. We are going to build the next extrude section to joint the body.  Depending on the aircraft, there may be more vertical sections.
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Back to FACE level, we extrude the second section until it reach the verticale plane where it joint the body (J).  This is approximate and will need more tuning latter.

We choose the J point because

1. It matches the front background view (or is very near)

2. There is fortunately an horizontal edge in the body section. So we make a small compromise to fulfill the objective of having common vertices.  
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Working at VERTEX level, we adjust  one or more of the top vertices in the height direction.
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Going to FACE level, we extrude the last section up to the body center.

To center correctly after extrusion, let the face selected, right click on the MOVE operator (top main bar) to display the coordinate Box. 

Enter 0 in the X direction of the face.  Use the left column (Absolute world).

Now it is time to save, make a copy of the file and render to check the first result
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The forward view shows a defect in F1.  We need to push the corresponding vertices toward the body.  The lower needs probably to be pushed farther.

There is also a small glitch where the part enter the body, but we will improve it in a latter step.
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Backward view show the same problem. The tip vertex should be pushed at the body junction.
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The aircraft bottom shows that the junction don’t come down enough to cover the full body (that’s what we want here with this fictional aircraft).   Anyway, whatever the case, there is a small problem.

1.5 Improving the junction
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You should now make a copy of your file, because we start the trial phase and you may want to restart from here.

We select the 4 front vertices a,b,c,d and move them along X direction until (d) touch the body.  We put vertex c on the same level as d.  Then we merge c and d with WELD operator.
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We do the same with a and b, merge them and move b to the body contact.

After rendering, we see some improvement.  Defect F1 is corrected.
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Then we do the same with the rear size (merge 2 vertices and move the resulting one to the body contact)
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Then we work the underside to make a clean intersection .

We just have to move 2 vertices up and down until we get a clean cut.

In the next step, we illustrate how to cut new vertex to get a more roundish look.

Cutting edge
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Looking at the forward edge, the intersection look ragged.  We are going to introduce one new vertex and work to get a better curve.
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1. Select the EDGE level

2. Select the edge to cut
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Activate the CUT operator and position the cursor over the edge, where you want the new vertex.  You may zoom in for a better view. Then double click and deactivate the CUT operator.

A new vertex (n) is created.  You can see it by setting the VERTEX level.
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Working at VERTEX level,  move the new vertex a bit forward.  Play on neighboring vertices (a) and (b), move them around and render.  

Tune until you get a clean curve like the picture shows.
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You may repeat this process to introduce more vertices along the junction.  One difficulty is to keep the junction as a manageable volume not too contorted.   Usually, you don’t need a lot of vertices to get a nice looking intersection.  Keep the number around six to eight. If it still does not look good, you probably better start all over again, rather than getting a complex mesh.
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One more tip. After some operator like CUT, some edges may disappear from display.  Select them at EDGE level and click on the VISIBLE operator down in the right bar.   By displaying outward edges, you get a better idea of the geometry.

We cut the wing (the primary operand) with the body shape (the second operand).  As the second operand is destroyed by the boolean operation, we need to clone the body first.

1. Select the body part

2. Select the clone operator in the edit menu

We get a clone of the body overlapping the original part.

We hide one of them before using the other.

Then

· Select the wing

· Activate the boolean operator

· select CUT and REFINE options

· click PICK OBJECT

· select the body

Once the operation is done, make an EDITABLE MESH of the wing.
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Here is the result of the CUT.  New vertices are displayed in red. We need now to clean extra vertices and remove the internal part.

Notice that you may use the (A-B) boolean operation. It will remove B (the body) from A (the wing).  I personally prefer the CUT, but do as you fell more at ease.
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Clean extra vertices by merging them with the WELD operator.   Remove internal vertices, attached faces will be removed along.

Now that we have a clean intersection, going in top viewport, we align some of the wing vertices over the section of the body.

Some rendering to check everything is fine
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Upper view

[image: image39.png]


Underside

View

1.6 Other parts

The stabilizers are done with the same method as the wing.  Depending on the aircraft, they may also need a junction.  

You may mirror the wing and stabilizer for rendering purpose and check your aircraft along the way. 
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