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Abstract : This paper supplies a generation method of methanical assembly drawing in CAD. By means of
the programs of Auto Lisp, the method which based on AutoCAD may complete profiling the parts, forming
parts graphic base, calculation of removing hidden line, and establishing assembly drawing.
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1 Overview

A primary objective of using AutoCAD for
mechanical design is to generate automatically two-
dimensional mechanical drawings. Mechanical
drawing consists of parts drawing and assembly
drawing. When we create manually mechanical
drawings, we need to draw parts one by one in the
order of assembly line. After analyzing the posi-
tions of every part and its neighbor parts, we then
erase the covered portion of parts’ profile that is
located behind, beneath or right to the view. Simi-
larly, by using CAD, we also need to find out a
way to erase the covered profile of partst.

There are various shapes of profile, some of
which could be extremely complicated. This fact
makes line hiding becoming one of the hottest top-
ics in computer graphics, and plenty of line hiding
methods have been introduced. The method de-
scribed in this paper will realize removing hidden
lines in AutoCAD with AutoLisp programs.

AutoCAD is a principal application software
used for mechanical design and drawing. The pop-
ularity of AutoCAD is based on its powerful draw-
ing and graphic editing functions. The whole pro-
cedure of mechanical design, from the parts draw-
ing to the assembly drawing which is based on the
profile of parts, can be accomplished internally by
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AutoCAD. This makes program design procedure
much easier and faster.

2 Plotting of the Profile of Parts

To obtain parts drawing, it is needed to gen-
erate a two-dimensional graphic block for each
part, according to its shape profile (only include
what needs to be illustrated in the assembly draw-
ing, exclude technical structure). All the two-di-
mlensional graphic blocks are preserved for the fu-
ture use. This procedure is accomplished by using
the drawing commands provided by AutoCAD and
Whlock™., When this is done, we have the parts
drawing for the mechanical design. The drawings
of parts in faucet pump are shown in Fig. 1.

3 Program for the Assembling of
Parts Profile

3.1 Importing Graphic Blocks of Parts from the
Graphic Base

Because it is graphic blocks that we imported,
it is necessary to break the entity of graphic block
in the program. The program calls explode func-
tion and uses a loop to determine whether all the
graphic blocks are totally broken. Only those bro-
ken graphic blocks can be edited.
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Then the program captures the broken graphic
blocks. The end points of parts profile are cap-
tured in order, and all the captured end-points are
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saved into a point set table.
This is the preparation phase of the assem-
bling of parts.

(d)

I

(c)

Fig.1 Parts of faucet
(a);the body of a valve; (b);The faucet; (¢):The bonnet; (d):The bolt.

3.2 Removing Hidden Line of Parts Profile

If parts are assembled from inside to outside,
every time a part is put in, we need to hide the
covered portion of the profile of assembled parts.
In order to do so, first we need to find out the
point of intersection of two profiles, then to get a
set of entities for the covered portion of profile,
which is called inter-ent. For each entity en in the
set inter-ent, we look for its start point and end
point, as well as all the point of intersection of en-
tity en and profile point set. Then we begin to
clip, and erase the-portion which is totally covered
and parts profile no intersect!?), The program
adopts the following techniques:

To get intersectant entity set inter-ent, we
use ‘F’ selecting unit manipulation option to se-
lect, where ‘F’ is abridged from ‘Fence’ (open
polygon). The format is (ssget “F” pt), here pt is
a table of points within a definable range. In our
program, pt is polylist. The function is:

(setq inter-ent (ssget “f” polylist))

To get the start point and end point of inter-
sect entities, we use a cyclical function which goes
through each entity in the set to detect the entity
data tables and returns to ‘psel’, the list of end
points of intersection lines. The format of ‘psel’
is:

( (psl pd1) (ps2 pd2)+)

(repeat n

(setq pse nil)

(setq edl (entget (nth I enl)))
(setq pst (cdr (assoc 10 ed1)))
(setq pse (cons pst pse))

(setq ped (cdr (assoc 'll edl)))
(setq pse (cons ped pse))

(setq psel (cons pse psel))
(setq I (+ 1 1))

)

To get points of intersection set, a two-level
cycle is used to request points of intersection of ev-
ery intersectant entity and every entity of the pro-
file. Function inters returns the points of intersec-
tion set pinl. This part of the program is
((while (<1 n)

(setq pse (nth I psel))
(setq j 0)
(while (< j (= m 1))
(setq pin (inters (nth 0 pse) (nth ! pse) (nth j
polylist) (nth (+ j 1) polylist))
)
if (/= pin nil) (setq pinl (cons pin pinl)));;to
judge intersectant point. If there is,save it.
(setq j(+ 17))
)
(setq I (+11))
)

To get hidden entity set erase-ent, we use
“wp” entity selection option, where “wp” is
abridged from “window polygon”. The format is
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(ssget “wp” pt), here pt is a point set of definable
polygon dialog box. In the program
(setq erase-ent (ssget “wp” polylist))
(command “erase” erase-ent “”)

Polylist is pt. And the program of this part
iss

(setq pcen (getpoint “\n Center point:”))
(setq n (length pinl))
(setq 1 0)

(while (< 1n)

(command “block” (nth I pinl)
pcen)
(setq I (+11))

)
(setq erase-ent (ssget “wp” polylist))
(command“erase” erase-ent “”)

)

In Fig. 2, we use the method above to erase
the portion of profile which is covered(?*],

(a) (b)

Fig. 2 Climinafion of covered contour line

4 Conclusion

With the procedure above, we can accomplish
the whole assembly drawing by putting the parts
according to the order from inside to outside, from
bottom to top, and from right to left.

Program flow chart;

start graphic processing program

v
initialization of graphics
v

get point set of profiles

v

find points of intersection set

v

prune and hiding

'

redraw parts profile
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end

The programming and algorithms adopted in
this method are simple. It takes advantage of Au-
toLisp functions and entity function to increase the
speed of drawing. Assemble drawing is shown in
Fig. 3. Program interactively samples points,
which is flexible, general and suitable for assembly
drawing of parts with polygon shaped profile. For
the case of circle or arc shaped profile, it is neces-
sary to edit them to be polyline. We will adopt in-
teractive method of point selection to preserve the
normal processing,then request intersection point,
and the principles of this method still works.
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Fig.3 Assemble drawing
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