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3D AutoLISP Mesh Generation
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Abstract

This work is the result of 3D mesh generation AutoLISP’s code. We create the code for
parallelepiped shape and we generate the x, y, z coordinates for each vertex. We obtain for the
mesh generation: coordinates, nodes, and elements. This data is affected to a data structure file.
The results obtained can be directly used for engineering need.

Keywords: AutoLISP, Mesh generation, Data structure

Introduction

One of the most popular graphical software in CAD systems is AutoCAD. It is used by a very large modeling design
community because of its numerous advantages. AutoCAD incorporate the AutoLISP standard for the customizing
requirements [1]. AutoLISP is a programming language designed for extending and customizing the functionality
of AutoCAD [1], [2]. Numerical computing is a set of calculus which is executed in an information system. To
simulate natural phenomena like for example we use numerical computing to determine materials deformations
caused by constraints. To do this computing, we need a simple personal computer which actually can elaborate
complex calculus. Mechanical engineers use Finite Element Method FEM to solve problems related to mechanical
structures, vibration, heat transfer, limit analysis and much more. The Finite element method uses a set of nodes
which describe the topology of any geometrical shape [3]-[5]. Then, we can do the simulations based on the x, vy,
and z of each node. It is in this context, that we create AutoLISP’s code for 3D mesh generation. This work begins
with the methodology used to obtain a parallelepiped mesh. In second position we give results of our meshing
code. Finally we give a conclusion.

Method

AutoLISP programs elaboration for AutoCAD is based on writing code. This later used a text editor, and then
executing them. The program debugging is done by the use of instructions adding. We used a set of instructions in
the following form,

Function Arguments

Each instruction is between parentheses. Each instruction give a value, this later can be used by another
expression. These instructions are called lists. The geometry used is relatively simple because it shows how basic
shapes are created and meshed. In this way, we can create more complex shapes. We used a rectangle defined
with four points (vertex or nodes). Each two points form a line (edge). This rectangle is positioned in the XY plane.
Then, we reproduce this rectangle along Z axis with the use of repeat command.
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After the nodes creation and mesh generation, we
generate a set of space coordinates x, y, and z. These
coordinates correspond to the nodes. We affect
results to a .dat file with the use of setq combined
with the rtos commands.

The second step is the elements determination. For
this, we used the same procedure to the coordinate
determination. We affect elements results to a .dat
filei in the data structures need.
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Results

The results obtained are shown in Figure 1 and Figure
2, in which we used the code specified in appendices
from A to F. In Figure 1, we have a parallelepiped
meshed into four elements.
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Figure 1.Parallelepiped meshed into four elements.

have the nodes numbers and the x, y and

coordinates.

In Figure 2, we numbered the 8 elements from 1 to 8§,
and the 27 nodes froml1 to 27. Figure 3 shows the
details about data structures and the mesh data. We
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Figure 2.The elements and nodes are numbered for the affectation needs.
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13 429C. 2594 2320.0938 20
1€ 427C. 2594 2335%.0936 20
17 128C. 2594 2335.0936 20
18 4290, 7594 2335.093A 20
1¢ 427C. 2594 2305.0936 40
2C 428C. 2594 2305.0936 40
21 429C. 2594 2305.0936 40
2 4270, 2594 2320.0938 40
3 428C. 2594 2320.0930 40
24 429C. 2594 2320.0936 40
25 427C. 2584 2335, 0836 40
2€ 428C. 2594 2335.09386 40
27 429C. 2594 2335.09186 40
les éléments rol noz no3 nod nos nog
1 1 2 4 5 10 11 13
Z 2 3 3 6 L1 12 14
3 4 3 7 & 13 14 10
4 5 6 g a 14 15 17
5 7 8 10 11 149 20 22

<

lI

L1

Figure 3.Data structures of the parallelepiped mesh

Then the data obtained from AutoLISP mesh
generation can be used by the engineers.

Conclusion

The used CAD computer aided design AutoCAD, is the
most popular program of graphics and design aided by
computer. It is used in several domains such as:
architecture, mechanical design, aeronautics, vehicles
design and much more. The methods presented in this
paper refer to the volume mesh generation. We used
for this several commands, such as setq, getpoint,
getreal, getint, caddr, cadr, car, repeat, list, write-line,
strcat, rtos, initget, getkword, while, if, prong. We
show the mesh of a parallelepiped, with the space
coordinate of each node. Thus, the results obtained in
this paper allow us to suggest that our technical
method for meshing could be applied to any form.
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Appendices

Appendix A. Parallelepiped conception

I i 5 pour D <D s s N

o2 Fichier Modifier Rechercher Vue Projet Débogage Outils Fenétre Aide
Bl &R v o |#t] car oy
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{defun c:maillagetemp ()

2 m

;dessin du rectangle

{setq pt {(getpoint "cligquer:"})

(setq 1 (getreal "“ndonner la longueur:"))
(setq e (getreal "donner la largeur:"}}
(setq h {getreal "donner la hauteur:"}}

{setq n1 {(getint "entrer le nombre d'éléments suivant x:" })
{setq n2 (getint "entrer le nombre d'éléments suivant y:" )
{setq n3 (getint “entrer le nombre d'éléments suivant z:" })

(setq d1 {/ 1 n1))
(setq d2 (/ e n2))
{(setq d3 {/ h n3))

(setq 21 {caddr pt))
(setq x1 (car pt))
(setq y1 (cadr pt})
(setq ¢ z1)

(repeat (+ n3 1)

(setq pt1 {list x1 y1 c))

{setq pt2 {list (+ x1 1) y1 c})

{setq pt3 {list (+ x1 1) {(+ y1 e) c))
(setq pty4 {list x1 (+ y1 e) c})

{command "ligne" pt1 pt2 pt3 pts pt1 )

Appendix B. Parallelepiped meshing

; maillage

(setq i (+ x1 d1})

(repeat {- n1 1)}
(setq ptS (list i y1 c))
(setq pté (list i ¢+ y1 &) c))
(command “ligne" pt5 pté "'}
(setq i (+ i d1))

(setq ¢ (+ ¢ d3))
¥

(setq v x1)
(repeat {+ n1 1)
(setq pt7 (list v y1 z1))
(setq pt® (list w {+ y1 e} z1})
{setq pt? (list v (= y1 e) {(+ z1 h)})
(setq pt18 (list v yi (+ 21 h)))

(conmand “ligne” pt7 pt8 pte pt1e pt7 )

(setq j (+ y1 d2))

{repeat (- n2 1}
(setq pt11 (list v j z1))
(setq pt12 (list v j (+ 21 h)))
(command “'ligne pti{1 pti2 ™)
(setq j (+ j 42))

b
(setq u (+ v d1))
)
(setq w yt)
(repeat (+ n2 1)

(setq pt13 (list =1 w 21))

(setq pt1u (1list (+ x1 1) w z1))

(setq pt15 (1list (+ x1 1) w (* 21 h)))
(setq pt16 (list x1 w {+ 21 h}))}

(conmand “ligne™ pt13 pti4 pti15 ptis ptis ")

{setq k {(+ z1 d3}))

(repeat (- n3 1)
(setq pt17 (list x1 w Kk))}
(setq pt18 (list {+ x1 1) w k))
{command "ligne" pti7 pt18 ")
(setq k (+ k d3))

(setq w (+ w d2)})
H
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Appendix C. Data structure .dat file creation

; creation dans le fichier

{(setq £ {open "A:\\maillage.dat" "u"))
(setq no “le noeud")
(setq cords "¢")
(setq cordy "y")
(setq cordz "z")
(wite-line (strcat no " " cordy " " cordy "

Appendix D. File’s nodes affecting

"tordz) f)
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;affectation des noeuds au fichier

(setq d 1)
(setq ss 1)
(setq o z1)
(repeat (+ n3 1)
(setq q y1)
(repeat (+ n2 1)
(setq s x1)
(repeat (+ n1 1)

(setq pt19 (list s q 0))
(setq kk (rtos d))
(setq kk1 (rtos s))
{setq kk2 {rtos q))
(setq kk3 (rtos o))
(setq linei (strcat kk " " kk1 ™ " kk2 " " kk3))
(urite-line {strcat " " 1linet) £)
(setq d (+ d 1))
(setq s (+ s d1))
(comnand “texte" pt19 "1.1" (/ pi 2) ss)
(setq ss (+ ss5 1))
)
(setqg q (+ q d2))

(setq o (+ o d3))
)

Appendix E. Elements numbering

snunerotation elements

(setq sss 1)
(setq oo (+ 21 (/ dd 2)))
(repeat n3
(setq qq (+ y1 (/ d2 2)))
(repeat n2
(setq u (+ x1 (/ d1 2)))
{repeat n1
{setq pt3d {list u qq oo))
{command “texte" pt3@ "1.1" {/ pi 2) sss5)
(setq s55 (+ 555 1))
(setq u (+ u d1))
)
(setq qq (+ qq d2))

)
(setq oo (+ o0 d3))
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Appendix F. File’s elements affecting

;affectation des éléments au Fichier

{setq nk 1)
{setq n& 1)
{setq hh B)

|
(setq ele "les €léments"}
{setq nno1 "noi"}
(sely mwz “nezT)
(sely mwd “nwdT)
(setq nno4 “‘nok”)
(setq nnos “nob7)
(setq nno6 “‘no6”)
(setq nno? “'no7*)
(setq nno8 “'no8*)
(setq lined (strcat ele * nnol " nno2 " "
(write-1line (strcat " " line3) f)

(repeat n3
(reppat n?

{repeat ni
{setq né {+ n2 1))
{zctq n? {+ ni1 1))
{zctq n8 (= né n?))
{setq n? {+ nB 1))
{setq nol n&)
{setq no2 {+ noi 1))
(sely nud (+ nul (+ utl 1)))
(setq nou4 (+ nol (+ n1 2)))
(setq no5s (+ n9 hh ))
{setq no6 (+ no% 1))
(setq no? {(+ noé n1))
(setq no8 (+ no7 1))

{setq nk1 (rtos nt))

(setq noi1 {rtos no1}}
{setq no21 (rkos no2))
(setq no31 {rtos no3})
(setq noM (rtos nok))
(setq no%1 {rtos no5))
(setq noé1 (rtos no6))
(setq no?1 {rtos no7})}
(setq no81 (rtos no8))

(setq liney (strcat n1” “ noit” " no21" “ no31"”

(write-line (streat ™ " liney) f)
(setq n& (+ n4 1))
(setq n5 (+ n5 1))
(setq hh (+ hh 1))

(setq n& (+ n4 1))
(setq hh {+ hh 1}]

!

{setq hh (+ hh {+ n1 1}))
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