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NEW THEORETICAL ASPECTS CONCERNING THE GENERATION OF THE
COMPLEX SURFACES

| oan-Gheorghe SANDU, Eugen STRAJESCU

Abstract: The paper constitutes a new original study about the generation of the complex surfaces. In
that sense, there are presented the kinematic generation laws of the D and G curves at the generation of
the spherical and toroidal surfaces that are complex surfaces of the second specie. The central problem

at the generation of these surfaces is represented by the realization of the movement M G (Vg) for the

generation of the generating curve G. The paper shows new aspects concerning the realization of this
movement at the turning proceeding, by a pseudo program support different by the classic one.
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1. INTRODUCTION

In an anterior paper [2], there where presentégi-or
nal aspects about the complex surfaces, concethimg
definition, the cinematic principle of their gengoa and
a classification of them. Considering that clasatiion,
in function of the G and D curves’ generation modes
have three categories:-acomplex surfaces of the first
specie, b— complex surfaces of the second specie, ¢
complex surfaces of the third specie. In the saamEep
we presented the cinematic laws for the realizatitihe

movementM P (V,) and of the movemenM ® (V) at
d g

the generation of same complex surfaces of thedind
second specie, largely used in technique.

2. TheG curve has such a geometrical form that can
be generated by the main generating movement @& by
feed movement (rectilinear or circular), if the geation
is made by milling or by grinding.

In the category of the complex surfaces of th@sdc
specie, near the profile rotation surfaces andoabmota-
tion right surfaces having cinematic generatiortipar
larities exposed in the paper [2], there are thagsrical
surfaces with spherical and thoroidal geometricaias-
es, existing as real surfaces at many pieces framnt:
dustry. The present paper brings original aspeots ¢
cerning the generation of these surfaces of therskc
specie.

As it was presented in [2], the complex surfacks o 2. THE GENERATION OF THE SPHERICAL
the second specie are those geometrical surfaces in AND THOROIDAL SURFACES

which:

These surfaces form a distinct group in the farofly

1. TheG curve has such geometrical form that im- the rotation surfaces. The fundamental surfacehef t

pose its generation by compositions of single moues
kinematical coordinated b?gc,N .

Fig. 1. Generation of a spherical surface by turning.

group is the thoroidal surface, and the spherindl glo-
boid surfaces are obtained as derived surfaces.

The spherical and globoid surfaces are the gemnerat
G a circle that prop up on an infinite multitude of
directrix D; which are circles too. The generation of these
surfaces imposes the generation of @eurve that can
be realized in two ways:

1. By materialization on a half of the length, twe
generating edge of the generating tool;

2. By generation by cinematic way as a trajectafry
the movement of a point in a plane, by programmed
generatrix.

Speaking about the cur it is realized as a trajec-
tory of the movement of the point in a plane tlsabfi the
main movement in the case of the generation byirtgrn
In generation by milling and grinding processese th
curve D is realized as an envelope of the positions of a
cinematic curve, by a circular feed movement.

The spherical and globoid surfaces generated avith
materialized generatrix have small dimensions, twhic
permits the materialization of the cu@en a half on
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transversal feed movemej(M) with the variable speed
Vgr , which is the complementary generating movement
of the generatrixG (so, \”/CCE4 =Vgr +const.), with the
longitudinal feed movement, with a constant spgeg,
which is the feed movement for the generatiotsdfso,
Ve =Vgr +const.) (Fig. 2).

These movements are cinematically coordinated by

Rgcn\, , for the reason thd,(M) generates the circular
trajectoryG. The size of this ratio is:

G \Y
RSN = —- = tan® 1)
Vg

in which the angl& # const during the generation of the
curveG.

The speed7g of the elemenEy(M) for generating of

Fig. 2. The cinematics of the movement the circular curvés is given by the kinematic law of the
M C (Vg) - movementm® (Vg) , which has the expression:
Vg =V +Vg =Vg +Vgr . @)

By consequence, for the generation of the circular
generatrixG as a trajectory of the movement of the gen-
erating elemengy(M) in plane (the cinematic plane of
baseXOY ) obtained by composing of two feed move-
ments, one rectilinear and the other rectangutaroati-

cally coordinated by?gcu\, , it is necessary that the theo-
retical G to be generated as a scheduled generatrix, in

that caseRSClN being assured by the program support.

If the simplest program support is considered, glgm
the template, it contains the genera@xwith the form
of a concave circle arc, which is followed by tlapator
with the longitudinal feed movemendy . In that case,
behind it the transversal feed movemany appears,
and the elemenEy(M) generates the circular generatrix
Fig. 3. Generation device DG. G.

For the generation of the directix, and also implic-

the length. These curves, generated by turningnate itly for the generation of the spherical surface t

complex surfaces,_ beca_use their cur(Bea_n_dD are not  movementM Di (Vgi ) of the elemenEy(M) is realized by

generated as trajectories by compositions of simplene main rotation movement with the frequengymade

movements, kinematical coordinated. By consequenceb h i_finished prod has = gDl

there are simple surfaces, and their generatioresepts y the semi-finished product (th¥; = Vas )-

a restraint activity field. A variant of the programmed generatrix for the -gen
The largest field of the generation of the spladric eration of the circulaG is brought by the paper [6], in

and thoroidal surfaces is the field at which theve is ~ Which the author replaces the two rectilinear feee-

cinematically generated. ments cinematically coordinated by the classic oy
For the generation of a spherical surface by hgni Support with a rotation movement realized usingaeg-

(Fig 1), the generating elemeBy(M) (representing the ating deviceDG (Fig. 3). N _

generation cutting tool), makes simultaneously the By means of the devideG, it is obtained the transfer

of the feed longitudinal movement made by the langi

dinal slide of the lathe, at the ra€k of the device, car-

G, and the movemenin® (V) along the some circular fied by that slide. Appropriately, the linear moweth

directrix D;, as main generating movement, with the Vg of the rack is transformed in a rotation movenwnt

Iy ’
frequency. the wheel teeth that put into gear with the racyimg z
teeth and the modul@. That gear is fixed on a rotating

plate of theDG that contains the generating cutting tool
the circular curveG is realized by composition of the Ej(M).

movementm® (Vg) along the some circular generatrix

Cinematically speaking, the movememt® (Vg) on



183

In this way, the circular feed movemem® (Vg) of In this way, the size of the longitudinal feétd; of

the elemenE,(M) is obtained with the speed of circular the longitudinal slide of the lathe has the expoess
feedng, Eq(M) generating the circular generatfix

It is possible to make a similitude with the claaBy
programmed generatrix, in the sense that the gear ) ) ) o )
through its rolling circleRs represents the programmed in which: g is the size of t_he longitudinal size _[mm/rot];
circular generatrixG that is followed by some pseudo N~ frequency of the main movement, [rot/min].

Vg =S [hyg [mm/min], 3)

palpators- the teeth of the racky that are meshing with
the teeth of the gear

In this way, it results that the generating de\ié is
an original model of the authors, realizing thecuiar

generatrixG of a spherical surface as a programmed

generatrix. By consequence, the circular gener&ris
realized as a circular trajectory of the movemehto

point in a plane by a pseudo program support with p

grammed generatrix.
It is important to show that this pseudo programp-s

port — the gear — does not assure Iagcm , because the

movementm® (Vg) is not obtained by composing sim-

ple movements, being itself a simple rotation mosein
(circular feed movement).

On the other side, the spe&d, is also the speed of
the rackCg, resulting it size, that will be:

Vg =Rg bg [M/min], 4)
in which: R is the rolling radius having the expression
1

osc — angular speed
®sc = 21 Ng: [rot/miny, (6)

ng — frequency of the circular feed of the gearin

However, by this pseudo program support it is as-rot/min.

sured a ratio between the cinematic parametetseafito
generating movements, namely the frequengyof the
main movement and respectively the frequemgyf the
circular feed movement.

We named this ratithe ratio of the roughness Rgyg
that is a linear variable value with the longituaifeeds
of the longitudinal slide, respectively of the ragkin it
rectilinear movement with the speed, . For the deter-
mination of it expression, we start from the cinéma

generation of the circular generati& with the device
DG.

Fig. 4. Generation of a toroidal surface by turning.

If the relations (5) and (6) are replaced in thiation
(3), we obtain the expression&fyc:

- kconst BL , (7)

“Ne _ S
Rrue n.

in which; k" =

tion deviceDG.

From the expression (7) of the rafy,s it is ob-
tained the conclusion that for the generation spheri-
cal surface by turning with a lower roughness (wath
superior quality of the machined surface), it isessary
that the size of the longitudinal generation feediig

the value s{™" to be possible on the respective classic

1mmz is a constant value of the genera-

lathe. Thus, we obtain a raRi)s, which imposes to

Fig. 5. The m® (Vg) movement at the toroidal sur-
faces.
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acquire in the generation processes a lowest frexyue
ni" of the main movement, from which it results im-

plicitly nggi“ for the circular feed movement of the ele-
mentEgy(M).

In the case of the generation of a thoroidal serfay
turning (Fig. 4), the cinematic of the processeshis
same as for the spherical surfaces. Thereforggaherat-

ing elementEy(M) realizes the movemenmP; (Vi)

along the some circular directrl, as main movement
with the frequencyn,. Simultaneously, the element

Ey(M) makes the movemen® (Vg) along the circular

generatrixG.
From a cinematic point of view, as in the case of

spherical surfaces, the movement® (Vg) can be real-

ized by the composition of the longitudinal feedvao
ment of the elemenEy(M) with its transversal feed
movement, cinematically coordinated by a classicat
gram support.

At the thoroidal surfaces, these feed rectilinear
movements can be replaced by the rotation movenfent
the pseudo port program — the wheel gear from the
deviceDG (Fig. 5).

In that case, the rotation cenfdg of the circular feed
movementng, of the elemenEy(M), that is also the cen-
ter of the gear, can be adjusted at the distarkcén re-
gard with the rotation axi®X.

Thus, the elements,(M) generates the circular
convexes generatri® through the movement of circular
feedng, and by consequence of its main movenmgatit
generates the thoroidal surface.

If by the movement of the circular feed. the ele-
ment E,(M) generates a circular concave genera@jx
then by this main movemeny, the element generates a
globoid surface.

3. CONCLUSIONS

The generation of the spherical and thoroidalesg$
is produced by respecting the kinematic laws ofgée-
eration of the curve§& andD specific for the complex
surfaces of the second specie, to which thesecagfare
belonging. In that sense, the central problem efgan-
eration is constituted by the realization of thevemoent

m® (Vg) for the realization of the circular cun® de-

pending on the adopted generating process. Sdhen t
case of the generation by turning, the circularegatnix
G is generated as a programmed generatrix, by thre co
position of two feed rectilinear movements cinecelty

coordinated byR8C|N assured by a classical program

support.

The generation of the circular generatfixcan be
realized by turning in another way, replacing ttassical
program support with a pseudo one. The presentgérpa
makes evident new aspects in the generation ofdhe
plex surfaces of the second specie.
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