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solvent or the curing rate of a bonding material may be hastened by
heating, it is desirable to Technical Field
simplify, further shorten, and thereby cost reduce the process. This
invention relates to a method and appara-   5  A survey of techniques for
permanently joining tus for permanently joining plastic parts together,
plastics is disclosed in a paper entitled "Welding and more particularly to
a method wherein thermo-   Plastics for the Automotive Industry" by Martin
N. plastic parts are welded.                          Watson, SAE Technical
Paper Series 860581, Feb- ruary 24-,28, 1986. The disclosed techniques in-
Background of the Invention                    10  clude: (i) Ultrasonic
Welding - a bonding process that utilizes high frequency mechanical
vibrations. The use of plastics has expanded significantly  The parts to be
assembled are held together under in recent years, in part because they are
inexpen-  pressure and then subjected to ultrasonic vibration sive, easily
molded into desired shapes, electrically  at right angles to the contact
area so that longitudi- non-conductive, lightweight and offer long service
15  nal vibrations are transmitted through the compo- life. The joining of
plastics is crucial to the more  nent. Although ultrasonic welding is well
suited to widespread use of these materials and, although     mass
production and offers high speed, tooling Is plastics have been joined for
many years, there is  expensive. (ii) Spin Welding - friction heating due a
need for new welding techniques that are sim-    to spin, angular or
orbital rotation of thermoplastic pier, faster and less expensive. Plastics
can be   20   material to cause melting/welding to occur. A dis- joined by
mechanical fasteners, adhesives or weld-  advantage of the spin welding
process is that in its ing. Mechanical fasteners are common and are
simplest form, it is only suitable for applications in suitable for most
materials but can be expensive   which at least one of the components is
circular and may not provide a permanent (when desirable)    and requires
no angular alignment (iii) Vibration joint or adequate properties.
Adhesives give good   25   Weiding - frictional heating generated by the
rela- properties and sound joints but can be difficult to  tive movement
between two parts to be welded handle, require care with joint and surface
prepara-  which are held under pressure. Once molten ma- tion, and are
slow. Welding is ideally suited to use  terial has been generated at the
joint interface, in the mass production industries as the techniques
vibration is stopped, the parts are aligned and the are economical, simple,
fast, reliable and capable  30  weld solidifies on cooling. Weld times of
1-5 sec- of mailing joints with static mechanical properties  onds are
possible with applied vibrations being close to those of the parent
material.             typically 100-240 Hz, 150mm amplitude, and the One
conventional technique for joining plastic  pressure of 1-4N/[err]. This
technique is frequently parts together is the use of hooks and latches
used for the welding of various mass produced which interlock when pressed
together. However,  35  thermoplastic components. While these various those
very feature, needed to effectively attach   techniques are generally
useful, it is desirable to one plastic part to another now make the mold
too  further decrease weld time, and to simplify the more  complicated  and
expensive. Intricately      equipment needed to carry out the welding pro-
shaped plastic parts are more expensive than sim-   cess. ply shaped ones
because their molds include tools  40 that must be sequentially removed
from the fin-     Summary of the Invention ished part in multiple
directions. Thermoplastic parts may be temporarily joined       First and
second thermoplastic parts are joined by press fitting where a shaft is
pressed into a    by a novel process that uses frictionally created boss of
substantially the same shape but slightly  45  heat to perform welding. The
first thermoplastic smaller dimensions. However, after a period of time
part includes a shaft, and the second thermoplastic these parts are prone
to separate - especially when  part includes a cavity that has
substantially the subjected to moisture, temperature variations, vi-  same
shape as the shaft but is slightly smaller in bration or frequent handling.
To overcome this     cross-section. The shaft is thrust into the cavity at
problem, manufacturers use solvents to soften ther-  5o   a velocity
sufficient to cause melting along the moplastic parts which are then
clamped or pressed   mating surfaces to occur and, after a brief cooling
together until the solvent evaporates. Similarly, the  period, the parts
are permanently welds use of adhesives or bonding materials generally
In one illustrative embodiment of the invention, require long curing,
periods and contribute to air  shafts and cavities are molded into the body
of pollution. Long curing periods are inconsistent with  55  thermoplastic
parts to be joined. modem manufacturing techniques such as just-in-
In another illustrative embodiment of the inven- time fabrication used to
reduce factory inventory  tion, the shaft is an independent part, made from
and lower costs. Although the evaporation rate  a  thermoplastic material,
and used to join two other 
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together, one of which includes a cavity also  parts 10 and 20 are
identical. made from thermoplastic material.                     FIG. 2
reveals the inside structure of part 10 It is an advantage of the present
invention that  which is molded from a thermoplastic material such the
shafts and cavities can be molded using tools  as ABS. Protrusions 23 of
part 10 are positioned to that separate with a straight pull.            5
interlock with complementary recessed areas of mating part 20. Similarly,
recessed areas 24 of part Brief Description of the Drawing
10 are positioned to interlock with complementary protrusions of mating
part 20. These recessed FIG. 1 is a housing for telephone equipment
areas and protrusions operate to guides parts 10 made from thermoplastic
materials in accor-  10  and 20 together during manufacture and provide
dance with the  invention;                       structural stability
thereafter. Molded into the struc- FIG. 2 discloses one part of the FIG. 1
housing  ture of part 10 are boss 11 and shaft 12. Within showing an
extended cavity and a shaft in ac-    boss 11 is a cavity 13 which is
adapted to receive cordance with the invention;                     a
shaft, of slightly larger dimensions, for the pur- FIG. 3 is a
cross-section of the FIG. 1 housing   15  pose of joining parts 10 and 20
together. that illustrates  how the shafts and cavities are    FIG. 3 is a
cross-section view of housing 100 joined;
that illustrates the manner in which shafts 12, 21 FIG. 4 discloses the
cavity within a boss in     are joined to bosses 22, 11 respectively.
Dimen- detail showing illustrative dimensions;          sional details of
boss 11 are shown in FIG. 4 while FIG. 5 discloses the shaft in great
detail showing   20  dimensional details of shaft 21 are shown in FIG. 5.
illustrative dimensions thereof;                     Referring now to FIG.
4, there is shown a FIG. 6 discloses a shaft made from thermoplas-
cross-section view of part 10 in the region of boss tic material in
accordance with the invention;   11. Of particular importance Is the shape
of cavity FIG. 7 discloses the use of the FIG. 6 shaft in  13 within boss
11 relative to the shape of mating joining two other parts together.
26  shaft 21. In this illustrative embodiment, entrance FIG. 8 discloses a
fixture for holding the thermo-  14 to cavity 13 is beveled to facilitate
entry of plastic parts of FIG. 1 for welding in accordance  mating shaft 21
during manufacture. The cavity 13 with the invention; and
tapers from an entrance diameter of .097 inches FIG. 9 discloses the
fixture of FIG. 8 combined  (0.25cm) to a bottom  diameter of .092 inches
with an air cylinder that cooperate to perform   30  (0.23cm). Since the
length of cavity 13 is .6 inches, welding in accordance with the present
inven-    a draft angle a of approximately .5 degrees is tion.
forms Comparing these dimensions now with the shaft shown in FIG. 5, it
will be noticed that the Detailed Description
shaft 21 is approximately .003 inches larger at both 36  the top and bottom
thereof. Note also that the The welding  of plastics is confined to thermo-
length of the shaft 21 is slightly smaller than the plastic materials
(i.e., those which can be melted or  length of cavity 13 - a feature that
allows for boss softened by heat without degradation). Examples   of  and
shaft length tolerance and engagement vari- thermoplastic materials
include: Acrylonitrile-Buta-  ations. These dimensions define draft angle
[err] diene-Styrene (ABS), polycarbonate, and polyvinyl  40   which is
substantially the same as draft angle a. chloride (PVC). Thermoset
plastics, on the other       Shaft 21 will not completely enter cavity 13
hand, do not soften on heating and cannot be       without the application
of force. Even after the welded- Examples of thermoset materials include:
application of force, shaft 21 and boss 11 may not Formica[err] phenolics
and Bakelite[err]. The present   stay permanently joined when subjected to
mois- invention is concerned with a novel technique for  45  ture,
temperature variations, vibration or repeated joining parts made from
thermoplastic materials.    handling. Furthermore, if shaft 21 and boss 11
are FIG. 1 discloses a thermoplastic housing 100    not made of the same
material, there may be a for containing electrical components such as used
different thermal coefficient of expansion causing in providing telephone
service. Housing 100 con-   them to loosen as the temperature changes. It
has tains, for example, components for filtering radio  50  been
discovered, however, that shaft 21 can be frequency electrical signals from
a telephone line. It  thrust into cavity 13 at velocities sufficient to
cause is adapted to be series-connected with the tele-    surface melting
of the thermoplastic materials. After phone line using modular plugs (not
shown) at       a brief cooling period (less than 1 second), shaft 21 each
end thereof. During normal use, a modular      is welded to boss 11. It has
also been discovered, 



plug fits into opening 15 to electrically engage the   55  that a :number
of factors cooperate in the welding circuitry contained within the housing.
Housing 100  process. These factors include, but are not limited comprises
a pair of mating parts 10, 20 which meet  to: (1) relative dimensions of
the shaft  and cavity, along seam  120. In this example embodiment,
(2) insertion speed, (3) thermoplastic materials 3    5
EP0415615B1                        6 used, (4) surface finish, (5) length
of the shaft and  cavity 825 for receiving the thermoplastic housing
cavity, (6) cross-sect on geometry of shaft/cavity  to be welded. The depth
of the cavity 825 cor- (i.e., round, square, oval), and (7) draft angle.
responds to the finished depth of the thermoplastic In the example
embodiment when shaft and        housing so that when upper and lower
fixtures 810, cavity are joined slowly, no welding occurs, and   5   820
are thrust together, the fixture absorbs the removal of the shaft from the
cavity requires ap-  energy needed to halt further compression of the
proximately 40 pounds of force. When the shaft     thermoplastic housing
rather than the housing itself. and cavity are thrust together at a higher
velocity,  Cavity 825 is shaped to receive the housing as well welding
occurs and approximately 100 pounds        as a tool for removing it after
welding is complete. (440N) of force are required to remove the shaft  10
FIG.  9 provides additional detail surrounding from the cavity. After
removal, typical evidence of  the actual welding process. Apparatus 900 is
a welding is illustrated in region 62 of the shaft   compact air cylinder
that comprises a rigid housing shown in FIG. 6  In  a preferred embodiment
of the  910 having a solid top surface and a solid bottom invention, shaft
21  and boss 11 each have round   surface which includes a hole through
which a shaft cross-sections and  are made from ABS materal.  15  940
protrudes. Attached to the top of shaft 940 is a Using the indicated shaft
and cavity dimensions    generally flat plate that forms a seal with the
inside (see FIG. 4 and 5), welding commences at speeds    walls of housing
910 and is driven up and down, exceeding 50 inches per second (127cm/sec).
In      much like a piston in an automobile engine, by air the preferred
embodiment of the invention, veloci-  pressure delivered and removed via
air supply ties (203cm/sec) 80 inches per second are used.  20  lines 920
and 930. Supply line 920 delivers or Referring once again to FIG. 6, shaft
600 is a  removes air from the top surface of the plate while separate and
distinct parts that is used like a nail.  supply line 930 removes or
delivers air to the Shaft 600 includes shaft portion 61 that is generally
bottom surface of the plate. Apparatus 900 is a smooth and straight, and
becomes gradually nar-    commercially available compact air cylinder such
rower as it recedes from head portion 60. Shaft 600   25  as Stock No.
2A713 manufactured by Speedaire. is made from a thermoplastic material. A
typical    Shaft 940 includes external threads 941 for joining application
of shaft 600 is shown in FIG. 7 where it  with corresponding internal
threads 801 of the up- is operative in permanently joining apparatus 80 to
per fixture 810. Shaft 940 further includes slot 942 part 70. In this
application, apparatus 80 need not  for holding the shaft 940 while being
joined with be made from thermoplastic materials since it is  30  upper
fixture 810. Once the shaft 940 is joined to captured by the cooperation of
head portion 60 of  the upper fixture 810, which is inserted in lower shaft
600 and the upper portion of boss 71. In this  fixture 820, the
thermoplastic housing 100 awaits particular application, the length of
shaft 61 does  the downward thrust that causes welding. This not extend to
the bottom of the cavity, and a region  downward thrust occurs when the air
pressure in 72 is formed where air is compressed by the   35  supply line
920 is increased to 90 psi in this movement of the shaft into the cavity.
This com-   example embodiment Air rushes out of supply line pressed air
may be released to the outside throgh  930 as the shaft 940 is driven
downward. The port 73. In the event that the designer does not    downward
movement of shaft 940 reaches a ve- wish to blemish the: surface of part 70
with a hole,  locity of approximately 80 inches/second which is but is
concerned that the air pressure in region 72   40  sufficient to cause
acceptable welding of thermo- may be excessive, pressure can be decreased
by      plastic housing 100 using ABS materials having the using a shorter
shaft 61 in order to increase the   dimensions shown in FIGS. 4-5.
Thereafter, the volume of region 72. Alternatively, longitudinal    upper
and lower fixtures are separated when com- grooves along shaft 61 or a hole
through Its center  pressed air is delivered to the air cylinder 900 via
can be used to eliminate pressure in region 72,  45  supply line 930 and
evacuated via supply line 920. particularly when shaft 61 completely fills
the cavity  This causes the shaft to be driven upward thus 13.
exposing the welded product for removal from the FIG. 8 discloses equipment
used in holding the  bottom fixture 820. Cooling is virtually instanta-
thermoplastic housing 100 shown in FIG. 1. The      neous and assembly of
the thermoplastic housing equipment comprises an upper fixture 810 that  50
100 is now complete. 



joins with a lower fixture 820 during the welding      It is understood
that the disclosed welding process. The fixtures are made from machined
technique may be advantageously used in connec- aluminum stock, although
other materials are ac-    tion with a wide variety of thermoplastic
materials ceptable. and are typically chosen based on consid-  and a
multitude of products. The deck and shell of erations such as cost and
required durability. Up-  55   a telephone handset may be permanently
joined per fixture 810 includes alignment pins 802,803      using the
present invention as well as plastic toys, that mate with receivng holes
822, 823 of the lower  automobile parts, appliances and various electronic
fixture 820. Also co tained in lower fixture 820 is a  products to name but
a few. Further, the invention 4    7                  EP 0 4 15 615B1
8 finds application as a thermoplastic nail in which a     cross-section
and having walls made from hammer is used for join it with a mating thermo-
thermoplastic material, CHARACTERIZED BY: plastic cavity. So long as the
velocity exceeds         a fixture (820) for supporting at least one of the
some minimum value determined by the thermo-             first and second
parts prior to the permanent plastic materials used, as well as the
relative di-   5  joining of same; and means (900) for thrusting mensions
of the nail and the cavity, welding will        said first and second parts
together in a man- occur and the advantages of the invention will be
ner such that the shaft moves through the realized.
cavity at a velocity sufficient to cause welding of their contacting
surfaces. Claims                                          10 8. The
apparatus of claim 7 wherein the shaft 1. A method for welding first (10)
and second            (802) and the walls of the cavity (822) com- (20)
thermoplastic parts together, characterised     prise identical
thermoplastic material. in that the fist part includes a shaft (12) and the
second part includes a cavity (22) substan-   15  9. The apparatus of claim
8 wherein the therom- tially of the same general shape as the shaft
plastic material comprises Acrylonitrile-Butadi- but of slightly smaller
average cross-section        ene-Styrene. and in that the method comprises
the steps of: inserting the shaft of the first part into the   10. The
apparatus of claim 9 wherein the velocity cavity of the second part; and
thrusting the   20    that the shaft moves through the cavity ex- shaft
further into the cavity at sufficient velocity  ceeds 50 inches per second
(127cm/sec). to cause melting of the thermoplastic material of the parts
in at least one region where the   Patentanspr~iche shaft and cavity are in
contact melting of the thermoplastic material being caused by fric-  25
1. Verfahren zum SchweiBen von ersten (10) und tional contact in an axial
direction, during axial   zweiten (20) Kunststoffteilen miteinander, thrust
of the shaft into the cavity, whereby         dadurch gekennzeichnet,
welding occurs after the melted thermoplastic        daB das erste Teil
einen schaft- oder stielfor- material cools.
migen Fortsatz (12) und das zweite Teil einen 30      Hohlraum (22) umfalt,
der im wesentlichen die 2. The methodi of claim 1 wherein the thermo-
gleiche Form wie der Fortsatz aufweist, jedoch plastic material of the
first (10) and sqcond        etwas geringeren Querschnitt besitzt und (20)
parts is identical.                             dad das Verfahren folgende
Schritte aufweist: I                                        der schaft-
odor stielformige Fortsatz des er- 3. The method of claim 2 wherein the
thermo-   35       sten Tells wird in den Hohiraum Oes zweiten plastic mate
al comprises Acrylonitrile-B tadis      Teils eingeftgt; ene-Styrene.
F                der Fortsatz wird welter in den Hohiraum mit gen~gender
Geschwindigkeit gestoBen, urn 4. The method o'pf claim 3 wherein the
velodity of       das thermoplastische Material der Telle an insertion of
the shaft (12) Into the cavity (22)   40  mindestens einer Stelle zum
Schmeizen zu exceeds fifty Inches per second (127cm/sec).         bringen,
an der der Fortsatz und der Hohiraum in Kontakt zueinander stehen, und zwar
wird 5. The method  of claim  1 wherein the cross-            das Schmelzen
des thermoplastischen Materi- section of the shaft (12) maintains its
general      als durch Reibkontakt in axialer Richtung wah- shape, but
gradually becomes wider along its  45     rend des axialen StoBes des
Fortsatzes in den length from :its initial point of entry into the
Hohlraum  erzeugt, wobei das VerschweiBen 



cavity (22).                                         stattfindet, nachdem
das aufgeschmolzene thermoplastische Material abkUhIt. 6. The method of
claim  5 wherein the cross- section of the shaft (12) is substantially cir-
5o   2. Verfahren nach Anspruch 1, cular.
dadurch gekennzeichnet, daB das thermoplastische Material des ersten 7.
Apparatus for permanently joining first (810)         (10) und zweiten (20)
Kunststoffteils identisch and second 0820) parts, the first part including
ist. a shaft (802) made from thermoplastic ma-  55 terial, and the second
part including a cavity  3. Verfahren nach Anspruch 2, (822) having
substantially the same shape as         dadurch gekennzeichnet, the shaft
but being of slightly smaller average      daB das thermoplastische
Materiai Acrylnitril- 5    7                  EP 0 415 615 B1
8   11111111111111111111111111111 finds application as a thermoplastic nail
in which a     cross-section and having walls made from hammer is used for
join it with a mating thermo-         thermoplastic material, CHARACTERIZED
BY: plastic cavity. So long as the velocity exceeds          a fixture
(820) for supporting at least one of the some minimum value determined by
the thermo-             first and second parts prior to the permanent
plastic materials used, as well as the relative di-   5  joining of same;
and means (900) for thrusting mensions of the nail and the cavity, welding
will        said first and second parts together in a man- occur and the
advantages of the invention will be        ner such that the shaft moves
through the realized.                                                cavity
at a velocity sufficient to cause welding of their contacting surfaces.
Claims                                           10 8. The apparatus of
claim 7 wherein the shaft 1. A method for welding first (10) and second
(802) and the walls of the cavity (822) com- (20) thermoplastic parts
together, characterised      prise identical thermoplastic material. in
that the first part includes a shaft (12), and the second part includes a
cavity (22) substan-   15  9. The apparatus of claim 8 wherein the therom-
tially of the same general shape as the shaft         plastic material
comprises Acrylonitrile-Butadi- but of slightly smaller average
cross-section         ene-Styrene. and in that the method comprises the
steps of: inserting the shaft of the first part into the    10. The
apparatus of claim 9 wherein the velocity cavity of the second part; and
thrusting the   20     that the shaft moves through the cavity ex- shaft
further into the cavity at sufficient velocity  ceeds 50 inches per second
(1 27cm/sec). to cause melting of the thermoplastic material of the parts
in at least one region where the     PatentansprUche shaft and cavity are
in contact melting of the thermoplastic material being caused by fric-   25
1. Verfahren zum SchweiBen von ersten (10) und tional contact in an axial
direction, during axial    zweiten (20) Kunststoffteilen miteinander,
thrust of the shaft into the cavity, whereby          dadurch
gekennzeichnet, welding occurs after the melted thermoplastic         daB
das erste Teil einen schaft- oder stielfdr- material cools.
migen Fortsatz (12) und das zweite Teil einen 30      Hohlraum (22) umfait,
der im wesentlichen die 2. The method, of claim  1 wherein the thermo-
gleiche Form wie der Fortsatz aufweist, jedoch plastic material of the
first (10) and second         etwas geringeren Querschnitt besitzt und (20)
parts is identical.                       .      daB das Verfahren folgende
Schritte aufweist: der schaft- oder stielfdrmige Fortsatz des er- 3. The
method1 of claim 2 wherein the thermo-   38       sten Tells wird in den
Hohiraum yes zweiten plastic material comprises Acrylonitrile-Butadi-
Teils eingefUgt; ene-Styrene.                                         der
Fortsatz wird weiter in den Hohlraum mit genigender Geschwindigkeit
gestoBen, um 4. The method of claim 3 wherein the velocity of         das
thermoplastische Material der Teile an insertion of the shaft (12) into the
cavity (22)   40  mindestens einer Stelle zum  Schmelzen zu exceeds fifty
Inches per second (127cm/sec).          bringen, an der der Fortsatz und
der Hohlraum in Kontakt zueinander stehen, und zwar wird 



5. The method, of claim  1 wherein the cross-            das Schmelzen des
thermoplastischen Materi- section of the shaft (12) maintains its general
als durch Reibkontakt in axialer Richtung wah- shape, but gradually becomes
wider along its  45      rend des axialen Stoles des Fortsatzes in den
length from  its initial point of entry into the      Hohlraum  erzeugt,
wobei das VerschweilBen cavity (22).
stattfindet, nachdem  das  aufgeschmolzene thermoplastische Material
abkUhIt. 6. The method of claim 5 wherein the cross- section of the shaft
(12) is substantially cir-  5o   2. Verfahren nach Anspruch 1, cular.
dadurch gekennzeichnet, daB das thermoplastische Material des ersten 7.
Apparatus for permanently joining first (810)         (10) und zweiten (20)
Kunststoffteils identisch and second (820) parts, the first part including
ist. a shaft (802) made from thermoplastic  ma-   55 terial, and the second
part including a cavity    3. Verfahren nach Anspruch 2, (822) having
substantially the same shape as          dadurch gekennzeichnet, the shaft
but  being of slightly smaller average      daB das thermoplastische
Material Acrylnitril- 5    9                 EP0415615B1
10           11111111111111111111111111 Butadien-Styrolt umfaft.
satz  durch  den  Hohiraum   bewegt, 50 Zoll/Sekunde (127 cm/s) Ubersteigt.
24. Verfahren nach Anspruch 3, dadurch gekennzeichnet,
Revendlcations daB die Einflgbewegung des schaft- odor stiel-   5 f8rmigen
Fortsatzes (12) in den Hohllraum (22)  1. Un procdd6 pour souder ensemble
des pre- 50 Zoll/Sekunde (127 cm/s) Obersteigt.             mibre (10) et
seconds (20) pibces thermoplas- tiques, caract6ris4 en ce quo la promibre
piace 5. Verfahren nach Anspruch 1,                          comprend une
tige (12), et la seconde piece dadurch gekenqpzeichnet,
70       comprend une cavite (22) ayant pratiquement daB der Quersohnitt
des Fortsatzes (12) sejne      la m~me forms gdndrale quo la tige, mals une
generous Forms beibehilt, jedoch von der Our-      section droite moyenne
idgbroment infdrieure, sprOnglichen E-intrittssteIle in den Hohlrabm
et en ce quo le procede comprend les 6tapes (22) entlang sainer Linge
allmahlich dic er        suivantes: on introduit la Uge de la premibre
wird.                                      16       partie dans la cavit6
de l seconds partle ; et on pousse plus profondement la tigs dans la 6.
Verfahren nach Anspruch 5,                          cavit6 avec une vitesse
suffisante pour provo- dadurch gokennzeichnet,
quer une fusion de la matibre thermoplastique daB der Querschnitt des
Fortsatzes (12) Im          des pikces, dans au moins une r~gion dans
wesentlichen kreieformig ist.              20       laquelle la tige et la
cavite sont en contact, la fusion de la matibre thermoplastique etant oc-
7. Vorrichtung zum dauernden Verbinden von er-         casionnee par le
contact avec friction dans une sten (810) und:zweitn (820) Teilen miteinan-
direction axiale, pendant la pouss~o axiale de der, wobeli das erste Tell
einen schaft- oder       la tige dans la cavit6, grace & quol le soudage
stielformigen Fortsatz (802) aus thermoplasti-  25  est rdalis6 aprfs le
refroldissement de la ma- schem  Material und das zweite Tell eonen
,tibre thermoplastique fondue. Hohlraum (822) mit im wesentlichen der glel-
chen Form wie der Fortsatz, jedoch mit gering-  2. Le proocdd de la
revendication 1, dans lequel fOgig kleinerem Querschnitt sowie mit Wan-
la matibre thermoplastique des premibre (10) dungen aus thermoplastischem
Material auf-  30    et second. (20) parties est identique. weist, dadurch
gekenizeichnet,                         3. Le proced4 de la revendication
2, dans lequel daB sine Montapevorrichtung (820) zum Hallen        Ia
matibre plastique consists en acrylonitrile- mindestbns del ersten oder
zweiten Tells eor        butadibne-styrine. deren dauerhafjer Verbindung
miteinander vr-  36 gesehen Ist, un3!                               4. Le
proced6 de la revendication 3, dans loquel daB ein  EinriAhtung (900) zum
Zusammen-            la vitesse d' insertion de la tige (12) dans la
schieben der ereten und zweiten Teils mitein-       cavite (22) depasse 127
cm/s. 



ander in solcher Weise vorgesehen ist, daB sich der Fortsalz durch den
Hohiraum mit ei-  40  5. Le procede de la revendication 1, dans lequel ner
genagenden Geschwindigkeit bewegt, um           la section droite de la
tige (12) conserve sa das VerschweiBen der BerUhrungsoberflachen
forms g6ndrale, mals sVdlargit progressivement zu erzeugen.
sur sa longueur a partir de son point d'entr6e initial dans la cavite (22).
&  Vorrichtung nach Anspruch 7,                45 dadurch gekendizeichnst,
6. Le procedd de la revendication 5, dans lequel daB der Fortsatz (802) und
die Wandungen           la section droite de la tige (12) est pratique- des
Hohlraums (822) gleiches thermoplasti-          ment circulaire. sches
Material aufweisen. so  7. Appareil pour joindre de fagon permanents des 9.
Vorrichtung nach Anspruch 8,                        prsmibre (810) et
seconds (820) parties, la dadurch gekennzeichnet,
premibre partie comprenant une fige (802) qui daB das thormoplastische
Material Acylnitril-       est formde par une matibre thermoplastique, et
Butadien-Styrol Iumfa~t.                           la seconde partle
comprenant une cavit6 (822) 55       qui a pratiquement la m8me formo que
la tige 10. Vorrichtung n   Anspruch 9,                        mais;:qui a
une section droite moyenne 16gbre- dadurch gskenr Feichnet,
ment plus peofte et qui a des parois consti- daB die Geschmindigkeit, mit
der sich der Fort-    tudes par la matibre thermoplastique,, CARAC-    11
EP 0 415 615 B1                      12   111111111111111111111111111 * C
L   M   S * TERISE PAF3 un dispositif de maintien (820) pour supporter
l'une au moins des premibre et seconde parties avant la jonction permanente
de celles-ci ; et des moyens (900) pour pous- ser l'une contre l'autre les
premibre et secon-   5 de parties, d'une manibre telle que Ia tige se
d6place a travers la cavit4 & une vitesse suffi- sante pour provoquer le
soudage de leurs sur- faces en contact. tO . L'appareil de la revendication
7, dans lecei ia la tige (802)   les parois de la cavite j(822) consistent
i une matiere thermoplastique identique. 9. L'apparell dej la revendication
8, dans lequel la matiere theronoplastique consiste en acryloni-
trile-butadibnp-styrbne. 10. L'appareil de la revendication 9, dans lequel
la  20 vitesse & laquelle la tige se deplace a travers la cavite d~passe
127 cm/s. 25 30 36 40 45 50 7    


