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It is one aim of the present invention to provide a process and apparatus
for wave soldering The present invention relates to wave soldering
elements, such as printed wiring boards with of printed wiring boards. More
specifically, the    surface mounted devices, which overcome the preset
invention relates to wave soldering of    5    above-mentioned problems of
the current two- surface mounted devices or components on            wave
systems. It isa further aim of the invention to printed wiring boards as
well as standard com-      provide a controllable vibration or oscillation
to a ponents on single sided, double sided and/or        solder wave as
opposed to random turbulence. multi-layer boards.
The term  "vibration" and "oscillation" used New technologies in the
electronic component   1o   throughout the specification and claims refer
to industry  have  introduced  surface  mounted        frequencies below
about 20 kHz. devices such as resistors, capacitors, integrated     The
present invention consists in a process for circuits and the like, in the
form of chip com-     wave soldering a prefluxed element such as wave
ponents. These components are mounted usually       soldering surface
mounted devices to a prefluxed with an adhesive to the bottom side of a
printed    15   printed wiring board, comprising the steps of wiring board.
These conditions present new          moving the element along a
predetermined path, problems for existing soldering processes.
forming a solder wave having a predetermined The present methods of wave
soldering surface     configuration beneath the path, so that at least a
mounted devices on printed wiring boards include    portion of the element
passes through the solder systems having two solder waves. The first solder
20   wave, and producing an oscillation in the solder wave typically has a
narrow turbulent parabolic     wave during the passage of the element
there- shape. The narrow wave contacts a small area on     through,
characterised in that the oscillation has a the wiring board allowing gases
to escape. The      frequency in the range from 20 to 400 Hz. gases are
generated by flux volatiles and the like,   The invention also consists in
apparatus for which can inhibit solderwetting. The narrowwave    25   wave
soldering a prefluxed element such as also provides a vertical pressure to
force solder   surface mounted devices to a prefluxed printed into the
small spaces and openings between the      wiring board, comprising means
for moving the components to ensure that all circuit pads, com-    element
along a predetermined path so that at ponents, terminations, contacts, and
the like, are  least a portion of the element passes through a wetted with
solder.                           30   solder wave of predetermined
configuration The second solder wave is typically a solder      formed
beneath the path, and oscillating means wave as used in commercially
available machines     for producing oscillations in the solder wave for
soldering printed wiring boards with leaded     during the passage of the
element therethrough, components and the like. The second wave com-
characterised in that the oscillating means com- pletes the process and
provides optimum exit   35   prises at least one vibrating vane disposed in
the conditions for the printed wiring boards leaving    solder wave, and a
vibrator for oscillating the the solder wave to minimize or eliminate
excess     vibrating vane at a frequency in the range from 20 solder
deposits and eliminate bridges between       to 400 Hz. contacts.
The oscillation or vibration provided in the The dual solder wave process
has proven to be   4o   solder wave aids in filling small holes in a board,
effective for soldering surface mounted devices     crevices, corners
adjacent to solder masks and all onto printed wiring boards, butthe process
suffers  other areas where solder wetting is difficult to from certain
disadvantages. One problem is exces-   achieve  with  conventional
machines.  An sive dross (oxide) production. Dual wave systems
additional benefit is overcoming problems that typically produce up to
twice as much dross as   45   occur with thick dry film solder mask. A
relatively single wave systems. Another problem is the lack    high
frequency oscillation in the solder wave of fine control of a turbulent
parabolic solderwave.  displaces or dislodges gas bubbles that form Best
soldering results have been obtained by        beneath the boards, allowing
the solder to reach immersing the printed wiring board as deeply as     all
areas in the matrix of components on the possible in this wave. However,
the turbulence of   50   printed wiring boards, overcoming the repelling
thewave makesthistaskdifficult and may result in    effect of any
non-metallized elements such as solder flooding onto the top side of the
printed    component bodies, solder masks and the like. wiring boards. A
still further problem with the dual  The vibrating or oscillating concept
of the solder wave process can occur when particles of     present
invention can be applied to existing types dross, particles of carbonized
oil or other particles   55   of solder wave machines for wave soldering,
in the solder stream block or partially block the   either as a permanent
installation or a temporary narrow nozzle of the first solder wave. Such a
installation for soldering certain difficult to solder blockage can affect
the turbulent flow.             elements. It has previously been proposed
to apply ultra-     Preferably, the frequency of the oscillation and/ sonic
energy to a molten solder wave or stream in   60   or the amplitude of the
oscillation are controlled awave soldering processwith a viewto
facilitating   and at least one vibrating zone is formed in the cleaning
operations and eliminating fluxing of      solder wave. In one embodiment
the oscillation components to be soldered. Such processes are       occurs
in a direction substantially parallel to the described  in  US-A-3,266,136,
3,430,332 and        path of the element and, in another embodiment, 



3,536,243.                                    65   the oscillation occurs
in a direction substantially 2    EP 0 201 158 B1                   4
perpendicular to the path of the element.         solder flows back into a
solder pot 13. The vibrating vane may be in the form of a flat   Above the
solder pot 13 is a wiring board path strip and extends in the solder wave
substantially  14 along which Wiring boards 15 are conveyed. perpendicular
to the path of the wiring board, and  The drawings illustrate a straight
inclined path 14, the vibrator oscillates the flat strip in a direction
5    however, the present invention may be applied to substantially
parallel to the path of the wiring  solder wave machines with horizontal or
curved board. In another embodiment, a plurality of      paths.
Furthermore, the elements to be soldered vibrating vanes are joined by a
connector rod, and  may follow dip type paths in the solder wave such the
vibrator oscillates the vanes in a direction  as a reciprocal dip, curved
dip or other path. Such substantially perpendicular to the path of the   10
a dipping step may be used for tinning one or wiring board.
more surfaces. The printed wiring boards 15 have Means is preferably
provided to enable adjust-  surface mounted devices 16 with pads and con-
ment of the frequency and/or amplitude of vibra-  tacts 17 to be coated
with solder and form tion over the frequency range of 20 to 400 cycles
soldered connectios. The entry side of the nozzle per second, and an
amplitude range up to at least   15   10 has a guide 20 to provide a
downward sloping about 1.5 mm (0.060 ins.). Furthermore, the posi-  path
for a portion of the solder. The exit solder tion of the vane in the solder
wave is preferably  wave flows to a weir plate 21. adjustable. Means is
also  provided in one          Fig. 1 shows a vibrating vane 30 in the form
of a embodiment for optionally feeding a surface       flat strip
positioned in the nozzle 10 extending additive, such as oil, to the solder
wave.   20   along the length of the nozzle. The vane 30 has a In other
embodiments, the solder wave is        top edge shown to be substantially
the same formed from a discharge nozzle facing upwards      height as the
top edge of the nozzle 10. Alterna- positioned above a solder reservoir
with a pump   tively, the top edge of the vane 30 may be below means for
forming the solder wave from the        the top edge of the nozzle or
higher than the top nozzle. A vibrating vane is, in one embodiment,   25
edge of the nozzle provided it is not so high as to positioned in the
solder wave and at least two    interfere with passage of the assembly
being zones of vibration are formed.                    soldered. In
another embodiment, at least one adjustable    A connecting rod 31 which in
some nozzles may passive vane is located in the solder wave down-  be two
or more rods, pass through an aperture 32 stream from the discharge nozzle
at the element   30   in the exit side of the nozzle 10 to support the exit
side. The position of the passive vane pro-  vane 30. The rods 31 connect
to a vibrator 33 vides a further zone of vibration to aid in separa-
positioned away from the solder nozzle 10 above tion of the element, such
as a wiring board or the  the solder pot 13. The exact position of the
like, from the solder wave.                       vibrator 33 as well as
the rods 31 to the vane or At least one liquid surface additive feeding
tube   35   vanes 30 may be varied. The vibrator may be may be positioned
downstream of the passive       located above or below the solder wave and
is vane and means is provided to supply liquid       supported to ensure
that vibration is transmitted surface additive through the feeding tube to
the  to the vane 30. The frequency and/or amplitude of surface of the
solder wave.                       vibration is controllable by the
vibrator 33. It is In the accompanying drawings which illustrate   40
preferred to vibrate the solder wave a sufficient embodiments of the
invention:                     amount so that gas bubbles that form beneath
the Fig. 1 shows a cross section of a solder wave    wiring board 15 are
displaced or dislodged, allow- applied to the underside of a wiring board
illus-  ing solder to reach component terminations and trating one
embodiment of a vibrating vane;      other hard to reach areas to be
soldered. Large Fig. 2 shows a cross section of a solder wave   45   gas
bubbles may be broken into smaller ones and illustrating another embodiment
of a vibrating    all the bubbles are continuously shifted allowing vane;
the solder to reach all areas. The vibration is also Fig. 3 shows a plan
view of the vibrating vane   sufficient to cause the molten solder to be
forced shown in Fig. 2;                                  up on either side
of the surface mounted devices Fig. 4 shows a cross section of a solder
wave   so   overcoming the repelling effect of the non- illustrating yet
another embodiment of a vibrating  metallized component bodies. The solder
then vane;                                             wets the metallic
areas to be soldered, such as Fig. 5 shows a cross section of a solder wave
component terminations, pads etcetera or forms illustrating a still further
embodiment of a vibrat-  solder joints as required. The vibrating frequency
ing vane with a liquid surface additive feeding   55   together with the
amplitude of vibration is adjust- tube;
able to suit different types of wiring boards. Fig. 6 shows a side
isometric view of the         Figs 2 and 3 illustrate another embodiment
vibrating vane shown in Fig. 5.                   wherein a series of short
individual vanes 40 are Referring now to the drawings, Fig. 1 and 2
positioned perpendicular to the length of the 



illustrate cross sections through a typical solder   so   nozzle 10 and
have a connecting rod 41 connect- wave nozzle 10 such as that shown in
Canadian      ing all the vanes 40 together. Wherein one rod 41 Patent
1,002,391 to Elliott et al. The nozzle 10 is  is shown, it would be
apparent that two or more connected to a solder supply conduit 11 by means
rods may be used if necessary. The rod 41 is of a flange 12. Solder enters
the nozzle 10 and   supported at apertures 42 in the end plates 43 of forms
the desired shape of solder wave. The   65   the nozzle 10 and is connected
to a vibrator 44 3    5               EP  0 201 158  B1
6 such that vibration occurs in a different plane to   been shown herein,
it will be understood that the that shown in Fig. 1. Fig. 1 illustrates
that vibra-  vanes need not necessarily be located in the nozzle tions or
oscillations occur substantially parallel   itself, but may be positioned
in the solder stream with the travel of the wiring board path 14, and
between the nozzle exit and the weir 21. The vanes Figs. 2 and 3 show that
vibrations or oscillations    5    may be positioned on the input side of
the solder occur substantially perpendicular to the travel of   wave
indicated as zone 50 in Figs. 4 and 5. There the wiring board path 14. The
position of the vanes  are no random parameters in the vibratory wave 40 in
the nozzle 10 may be raised or lowered and     because  the  frequency  of
oscillation  and the number of vanes 40 may depend on the
amplitude of oscillation are precisely controlled. particular type of wave
soldering machine and the    10   The shape or form of the vanes may be
varied in particular type of printed wiring boards being       orderto
applyvibrationata suitable location in the soldered. The size, shape,
quantity and angle of     solder wave. The suitable location being one
vanes can be varied as required. The vibrations or   which displaces or
dislodges gas bubbles from oscillations may be applied at any angle between
underneath the wiring board, and allows solder to the two directions shown
in Figs. 1 and 2.     15   reach all areas to be soldered. In one
embodiment In the embodiment shown in Fig. 4 the vibrating    the vibrator
can produce a frequency in the range vane 30 is connected to the vibrator
33 by one or    of 20to 400 cycles persecond and can also varythe more
connecting rods 31. As shown in this figure,    amplitude of vibration up
to at least about 1.5 mm the top edge of the vibrating vane 30 protrudes
(0.060 inches). By utilizing the vibrating device slightly abovethetop
edgeof the nozzle lO.Thetop    20   with a streamline solder wave, it has
been found edge of the vane 30 must not interfere with the     that the
quality of soldering on wiring boards is at surface mounted devices on the
wiring board 15.      least as good as thetwo solderwave type of solder The
position of the vibrating vane 30 is adjustable  machine. for optimizing
the vibrating characteristics and soldering results. The wiring board path
in Fig. 4    25    Claims has a slope of 60 upwards in the direction of
travel. The slope angle of the path may vary from about 0      1. Process
for wave soldering a prefluxed to [err]dependentuponthetypeofsoldermachine.
element (15) such as wave soldering surface Furthermore, curved paths or
dip type paths may      mounted devices to a prefluxed printed wiring be
provided through the solder wave.           30    board, comprising the
steps of moving the In the embodiment shown in Figs. 4 and 5, two
element along a predetermined path (14), forming solder wave vibrating
zones 50 and 51 are shown,     a solder wave having a predetermined
configura- one on each side of the vibrating vane 30 under the  tion
beneath the path, so that at least a portion of wiring board 15. These
zones 50 and 51 allow the    the element passes through the solder wave,
and solder to reach all the areas requiring solder   35    producing an
oscillation in the solder wave during wetting. A further zone or zones of
vibration 52 is  the passage of the element (15) therethrough, formed by
using a passive vane 53 on the exit side   characterised in that the
oscillation has a fre- of the nozzle 10 before the weir plate 21. The
quency in the range from 20 to 400 Hz. passive vane 53 may be located at
the most             2. A process according to claim 1, characterised
suitable position avoiding the components on the    40   in that the
frequency of the oscillation is control- printed wiring board 15, and the
further vibration  lable. zone 52 preferably occurs between the nozzle and
3. A process according to claim 1 or 2, charac- the weir. In one embodiment
the further vibration    terised in that the amplitude of the oscillation
is zone occurs at the point or close to the point of    controllable.
separation of the board 15 from the solder wave.   45  4. A process
according to claim  1, 2 or 3, This further vibration applied to the board
and      characterised in that a plurality of oscillating zones solder wave
in the further zone 52 reduces the       (50, 51, 52) are formed in the
solder wave. possibilities of bridges occurring between con-        5. A
process according to any preceding claim, tacts or pads. The passive vane
53 also has a        characterised in that the oscillation occurs in a
damping effect on the solder located between the    50   direction
substantially parallel to the path of the weir 21 and the passive vane 53.
The U-shaped        element. passive vane 53 shown in the drawing may be
6. A process according to any preceding claim 1 located at different
positions in the exit trough 54  to 4, characterised in thatthe oscillation
occurs in a to vary the position of the further zone 52.         direction
substantially perpendicularto the path of 



Figs. 5 and 6 show  a modification to the    55   the element. apparatus
shown in Fig. 4 wherein a feeding tube       7. A process according to any
preceding claim, 55 for a surface additive such as oil, is positioned
characterised by application of a surface additive adjacent to the weir 21
which allows an oil          (56) to the surface of the solder wave.
reservoir 56 to be formed between the tube 55 and      8. Apparatus for
wave soldering a prefluxed the surface of the solder. A thin coating of oil
or   60   element (15) such as surface mounted devices to a other surface
additive is created on the surface of  prefluxed printed wiring board, in
which compris- the solder wave that reduces surface tension and    ing
means for moving the element along a pre- at the same time reduces dross
formation on the      determined path (14) so that at least a portion of
wave surface.                                        the element passes
through a solder wave of Whereas several embodiments of vanes have    65
predetermined configuration formed beneath the 4    5              EP 0 201
158 B1                     6 such that vibration occurs in a different
plane to  been shown herein, it will be understood that the that shown in
Fig. 1. Fig. 1 illustrates that vibra-  vanes need not necessarily be
located in the nozzle tions or oscillations occur substantially parallel
itself, but may be positioned in the solder stream with the travel of the
wiring board path 14, and   between the nozzle exit and the weir 21. The
vanes Figs. 2 and 3 show that vibrations or oscillations    5    may be
positioned on the input side of the so:der occur substantially
perpendicular to the travel of  wave indicated as zone 50 in Figs. 4 and 5.
There the wiring board path 14. The position of the vanes  are no random
parameters in the vibratory wave 40 in the nozzle 10 may be raised or
lowered and   because the  frequency  of oscillation  and the number of
vanes 40 may depend on the           amplitude of oscillation are precisely
controlled. particulartype of wave soldering machine and the    10   The
shape or form of the vanes may be varied in particular type of printed
wiring boards being     ordertoapplyvibration ata suitable location in the
soldered. The size, shape, quantity and angle of   solder wave. The
suitable location being one vanes can be varied as required. The vibrations
or  which displaces or dislodges gas bubbles from oscillations may be
applied at any angle between   underneath the wiring board, and allows
solder to the two directions shown in Figs. 1 and 2.   is   reach all areas
to be soldered. In one embodiment In the embodiment shown in Fig. 4 the
vibrating  the vibrator can produce a frequency in the range vane 30 is
connected to the vibrator 33 by one or  of 20to400 cycles persecond and can
also varythe more connecting rods 31. As shown in this figure,  amplitude
of vibration up to at least about 1.5 mm the top edge of the vibrating vane
30 protrudes    (0.060 inches). By utilizing the vibrating device slightly
above the top edge of the nozzle 10. The top    20   with a streamline
solder wave, it has been found edge of the vane 30 must not interfere with
the    that the quality of soldering on wiring boards is at surface mounted
devices on the wiring board 15.   least as good as the two solder wave type
of solder The position of the vibrating vane 30 is adjustable  machine. for
optimizing the vibrating characteristics and soldering results. The wiring
board path in Fig. 4    25   Claims has a slope of 60 upwards in the
direction of travel. The slope angle of the path may vary from about 0
1. Process for wave soldering a prefluxed to [err] dependent upon thetype
of solder machine.   element (15) such as wave soldering surface
Furthermore, curved paths or dip type paths may    mounted devices to a
prefluxed printed wiring be provided through the solder wave.         30
board, comprising the steps of moving the In the embodiment shown in Figs.
4 and 5, two    element along a predetermined path (14), forming solder
wave vibrating zones 50 and 51 are shown,   a solder wave having a
predetermined configura- one on each side of the vibrating vane 30 under
the  tion beneath the path, so that at least a portion of wiring board 15.
These zones 50 and 51 allow the   the element passes through the solder
wave, and solder to reach all the areas requiring solder   35   producing
an oscillation in the solder wave during wetting. A further zone or zones
of vibration 52 is  the passage of the element (15) therethrough, formed by
using a passive vane 53 on the exit side  characterised in that the
oscillation has a fre- of the nozzle 10 before the weir plate 21. The
quency in the range from 20 to 400 Hz. passive vane 53 may be located at
the most           2. A process according to claim 1, characterised
suitable position avoiding the components on the   40   in that the
frequency of the oscillation is control- printed wiring board 15, and the
further vibration  lable. zone 52 preferably occurs between the nozzle and
3. A process according to claim 1 or 2, charac- the weir. In one embodiment
the further vibration  terised in that the amplitude of the oscillation is
zone occurs at the point or close to the point of  controllable. separation
of the board 15 from the solder wave.   45  4. A process according to claim
1, 2 or 3, This further vibration applied to the board and    characterised
in that a plurality of oscillating zones solder wave in the further zone 52
reduces the     (50, 51, 52) are formed in the solder wave. possibilities
of bridges occurring between con-     5. A process according to any
preceding claim, tacts or pads. The passive vane 53 also has a
characterised in that the oscillation occurs in a 



damping effect on the solder located between the   so   direction
substantially parallel to the path of the weir 21 and the passive vane 53.
The U-shaped      element. passive vane 53 shown in the drawing may be
6. A process according to any preceding claim 1 located at different
positions in the exit trough 54  to4,characterised inthattheoscillation
occursina to vary the position of the further zone 52.       direction
substantially perpendicularto the path of Figs. 5 and 6 show a modification
to the   55   the element. apparatus shown in Fig. 4 wherein a feeding tube
7. A process according to any preceding claim, 55 for a surface additive
such as oil, is positioned  characterised by application of a surface
additive adjacent to the weir 21 which allows an oil       (56) to the
surface of the solder wave. reservoir 56 to be formed between the tube 55
and   8. Apparatus for wave soldering a prefluxed the surface of the
solder. A thin coating of oil or   so   element (15) such as surface
mounted devices to a other surface additive is created on the surface of
prefluxed printed wiring board, in which compris- the solder wave that
reduces surface tension and   ing means for moving the element along a pre-
at the same time reduces dross formation on the    determined path (14) so
that at least a portion of wave surface.
the element passes through a solder wave of Whereas several embodiments of
vanes have   65   predetermined configuration formed beneath the 4 1111111
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8 path, and oscillating means (30,40) for producing    .    liquid surface
additive through the feeding tube to oscillations in the solder wave during
the passage   the surface of the solder wave. of the element (15)
therethrough, characterised in     21. Apparatus according to claim 17, 18,
19 or that the oscillating means comprises at least one    20, for applying
solder to exposed metallic sur- vibrating vane (30, 40) disposed in the
solder    5    faces and protruding metallic surfaces on one wave, and a
vibrator (33, 44) for oscillating the    face of a circuit board (15) orthe
like characterised vibrating vane (5) at a frequency in the range from  by
20 to 400 Hz.                                          a reservoir (13)
adapted to contain solder at a 9. Apparatus according to claim  8, charac-
predetermined level; terised by at least one connector rod (31, 41)   to
a discharge nozzle (10) facing upwards posi- connecting the vane(s) (30,40)
to the vibrator (33,  tioned above the solder level in the reservoir (13)
44) which is located away from the solder wave.      and having a circuit
board entry side and a circuit 10. Apparatus according to claim 8 or 9,
charac-   board exit side; terised in that the or each vibrating vane (30)
is in  pump means for forming the solder wave of the form of a flat strip
which extends in the solder   15   predetermined configuration from the
nozzle (10) wave substantially perpendicular to the path (14)    for
contacting the lower face of the circuit board of the element (15), and the
vibrator (33) is        (15) and being higher than any protruding arranged
to oscillate the flat strip in a direction  metallic surfaces;
substantially parallel to the path (14) of the         an upwardly sloping
circuit board path (14) element.                                       20
above the reservoir (13) passing over the nozzle 11. Apparatus according to
claim 9, charac-        (10), and terised in that a plurality of the
vibrating vanes     means for moving a circuit board (15) up the (40) are
interconnected by a connector rod (41),     path at a predetermined speed
from the entry side and the vibrator (44) is arranged to oscillate the   to
the exit side of the nozzle (10); vanes in a direction substantially
perpendicular to   25  the nozzle (10) being adapted to permit a the path
(14) of the element.                        greater volumetric portion of
the solder wave to 12. Apparatus according to claim 8, 9, 10 or 11,   flow
downwards at the entry side, the entry side characterised in that the
vibrator (33, 44) includes  of the nozzle having a contoured downwards
controllable means for the frequency of the oscil-   sloping guide (20)
adapted to return the solder to lation produced by the vibrator.
30   the reservoir (13) in a smooth flow; 13. Apparatus according to any
preceding claim      the exit side of the nozzle having a substantially 8
to 12, characterised in that the vibrator (33, 44)  rectangular tray
attached thereto with an adjust- includes controllable means for the
amplitude of     able weir (21) at the edge of the tray parallel to the the
oscillation produced by the vibrator.            exit side of the nozzle
(10), and the shape of the 14. Apparatus according to claim 13, charac-
35   tray together with the weir (21) being adapted to terised in that the
amplitude is controllable up to  reduce feedback of flow disturbances on
the at least 1.5 mm (0.060 ins).                         solder wave, and
guide the remaining volumetric 15. Apparatus according to any preceding
claim     portion of the solder wave in a smooth horizontal 8 to 14,
characterised in that the position of the or  or downward sloping stream in
substantially the at least one vibrating vane (30, 40) in the solder   40
same direction at approximately the same speed wave is adjustable.
as the circuit board (15) moving up the path (14). 16. Apparatus according
to any preceding claim       22. Apparatus according to claim 21, charac- 8
to i5, characterised by means (55) for feeding a   terised in that a solder
receiving section is pro- 



surface additive (56) to the solder wave.        *   vided at the circuit
board entry side between the 17. Apparatus according to any preceding claim
45   nozzle (10) and the solder level of the reservoir 8 to 16,
characterised by a reservoir (13) adapted   (13), the section having an
adjustable guide to contain molten solder, a discharge nozzle (10)    means
for varying the cross sectional area of the facing upwards positioned above
the reservoir,       section between the adjustable guide means and and
pump means for forming the solder wave of a      the contoured downward
sloping guide (20). predetermined configuration from the nozzle.   50
23. Apparatus according to claim 21 or 22, 18. Apparatus according to claim
17, charac-       characterised in that the discharge nozzle (10) has
tersed in that at least two zones (50, 51) of        a vertical wall on the
circuit board entry side and oscillation are formed in the solder wave, one
an inward sloping wall at the exit side. zone on each side of the vane
(30).                    24. Apparatus according to claim 21, 22 or 23, 19.
Apparatus according to claim 18, charac-   55   characterised in that the
adjustable weir (21) at terised in that at least one passive element (53)
is  the edge of the tray parallel to the exit side of the located in the
solder wave downstream from the       nozzle (10) has an inward slope
towards the discharge nozzle (10) atthe wiring board exitside,   nozzle of
a maximum of [err] to the vertical. the position of the passive element
providing a        25. Apparatus according to claim 21, 22, 23 or further
zone (52) of oscillation to aid in separation    60   24, characterised by
a deflector plate mounted of the wiring board from the solder wave.
beneath the adjustable weir (21) adapted to guide 20. Apparatus according
to claim 19, charac-       solder to the reservoir (13). terised by at
least one liquid surface additive        26. Apparatus according to any
preceding claim feeding tube (55) positioned downstream of the       21 to
25, characterised by at least one drain hole passive element (53), and
means for supplying    65   in the rectangular tray adjacent the nozzle
(10). 5    9               EP  0 201 158 B1                   10
Patentanspruche                                    dadurch gekennzeichnet,
daR der oder jeder Schwingflugel (30) die Form eines flachen Strei- 1.
Verfahren zum Schwall6ten eines mit Flu&-      fens aufweist, der sich in
der Lotwelle im wesent- mittel uberzogenen Bauteiles (15) wie beispiels-
lichen rechtwinkig zum Weg (14) des Bauteiles weise von an der Oberfiiche
angeordneten Vor-    5    (15) erstreckt, und daB der Vibrator (33) ange-
richtungen an eine mit FluBmittel Oberzogene       ordnet ist, um den
flachen Streifen in einer Rich- gedruckte Leiterplatte, wobei das Bauteil
langs    tung in Schwingungen zu versetzen, welche im eines vorbestimmten
Weges bewegt wird, wobei        wesentlichen parallel zum Weg (14) des
Bauteiles eine Lotwelle gebildet wird, die unterhalb des      verlauft.
Weges eine bestimmte Konfiguration aufweist, so  0    1 1. Vorrichtung nach
Anspruch 9, dadurch daB wenigstens ein TeOl des Bauteiles durch die
gekennzeichnet, daB eine Vielzahl Schwingflujgel Lotwelle gef0hrt wird, und
wobei in der Lotwelle   (40) mittels einer Verbindungsstange (41) mitein-
wahrend des Durchganges des Bauteiles durch         ander verbunden ist,
und da der Vibrator (44) so die Welle ein Schwingen erzeugt wird, dadurch
angeordnet ist, daB er die FlOgel in einer Richtung gekennzeichnet, daB die
Schwingung eine Fre-   15   in Schwingungen versetzt, die im wesentlichen
quenz im Bereich von 20 bis 400 Hz aufweist.       rechtwinklig zum Weg
(14) des Bauteiles verlauft. 2. Verfahren nach Anspruch 1, dadurch gekenn-
12. Vorrichtung nach Anspruch 8, 9, 10 oder 11, zeichnet, daB die Frequenz
der Schwingung steu-     dadurch gekennzeichnet, daB der Vibrator (33,44)
erbar ist.                                          eine steuerbare
Einrichtung fOr die Frequenz der 3. Verfahren nach Anspruch 1 oder 2,
dadurch   20   von dem Vibrator erzeugten Schwingung ein- gekennzeichnet,
daB die Amplitude der Schwin-      schlieBt. gung steuerbar ist.
13. Vorrichtung nach einem der AnsprOche 8 K>       4. Verfahren nach
Anspruch 1, 2 oder 3,            bis 12, dadurch gekennzeichnet, dag der
Vibrator dadurch gekennzeichnet, daB eine Vielzahl von       (33,44) eine
steuerbare Einrichtung fOrdie Ampli- Schwingzonen (50, 51, 52) in der
Lotwelle ausge-   25   tude der von dem Vibrator erzeugten Schwingung
bildet wird.                                        aufweist. 5. Verfahren
nach  einem  der vorherigen           14. Vorrichtung nach Anspruch 13,
dadurch Anspriche, dadurch gekennzeichnet, daB das          gekennzeichnet,
daB die Amplitude bis zu wenig- Schwingen in einer Richtung auftritt, die
zum      stens 1, 5 mit steuerbar ist. Weg des Bauteiles im  wesentlichen
parallel   30     15. Vorrichtung nach einem der Anspruche 8 ist.
bis 14, dadurch gekennzeichnet, daB die Lage des 6. Verfahren nach einem
der Anspruche 1 bis 4,    oder wenigstens eines Schwingflugels (30, 40) in
dadurch gekennzeichnet, daB das Schwingen in       der Lotwelle einstellbar
ist. einer Richtung auftritt, die im wesentlichen senk-   16. Vorrichtung
nach einem der AnsprUche 8 recht zum Weg des Bauteiles verlauft.         35
bis 15, dadurch gekennzeichnet, daG ene Einrich- 7. Verfahren  nach einem
der vorherigen          tung (55) zum Zugeben eines Oberflachenadditivs
Anspruche, dadurch gekennzeichnet, daB auf die     (56) zu der Lotwelle
vorgesehen ist. Oberflache der Lotwelle ein Oberflachenadditiv       17.
Vorrichtung nach einem der Anspruche 8 



aufgebracht wird.                                   bis 16, dadurch
gekennzeichnet, daB ein Behilter 8. Vorrichtung zum Schwall6ten eines mit
FluB-   40   (13) vorgesehen ist, welcher geschmolzenes Lot mittel
Oberzogenen Bauteiles (15) wie beispiels-   enthalten kann, das eine
Abgabeduse (10) auf- weise von an der Oberflache angeordneten Vor-
warts weist und oberhalb des Behalters ange- richtungen an eine mit
FluBmittel versehene        ordnet ist, und daB eine Pumpeinrichtung vorge-
gedruckte Leiterplatte, wobei -eine Einrichtung     sehen ist, welche die
Lotwelle einer bestimmten zum Bewegen des Bauteiles langs eines bestimm-
45   Konfiguration aus der DOse bildet. ten Weges (14) vorgesehen ist, so
daB wenigstens      18. Vorrichtung nach Anspruch 17, dadurch ein TeOl des
Bauteiles durch eine Lotwelle          gekennzeichnet, daB wenigstens zwei
Schwingzo- bestimmter Konfiguration fOhrbar ist, welche        nen (50, 51)
in der-Lotwelle ausgebildet sind, unterhalb des Weges ausgebildet ist, mit
einer     wobei eine Zone auf jeder Seite des FlOgels (30)
Schwingeinrichtung (30, 40), um in der Lotwelle   50   angeordnet ist.
wahrend des Durchganges des Bauteiles (15)           19. Vorrichtung nach
Anspruch 18, dadurch durch die Welle Schwingungen zu erzeugen,
gekennzsichnet, daB wenigstens ein passives Ele- dadurch gekennzeichnet,
daB die Schwingeinrich-     ment (53) in der Lotwelle stromab der Abgabe-
tung wenigstens einen VibrierflOgel (30, 40),       dOse (10) an der
Leiterplatten-Austrittsseite ange- welcher in der Lotwelle angeordnet ist,
und einen   55   ordnet ist, und daB die Lage des passiven Ele- Vibrator
(33,44) umfaBt, welcher den Schwingflu-    mentes eine weitere Schwingzone
(52) schafft, gel in Schwingungen mit einer Frequenz im           um das
Trennen der Leiterplatte von der Lotwelle Bereich von 20 bis 400 Hz
versetzt.                zu unterstutzen. 9. Vorrichtung nach Anspruch 8,
dadurch             20. Vorrichtung nach Anspruch 19, dadurch
gekennzeichnet, daB wenigstens eine Verbin-   60   gekennzeichnet, daB
wenigstens ein Zufuhrrohr dungsstange (31, 41) vorgesehen ist, welche die
(55) for ein flussiges Oberflachenadditiv stromab Flugel (30,40) mit dem
Vibrator (33,44) verbindet,  des passiven Elementes (53) vorgesehen ist,
und welcher im Abstand von der Lotwelle angeordnet      daB eine
Einrichtung zum ZufOhren des flussigen ist.
Oberflichenadditivs durch das Rohr zu der Ober- 10. Vorrichtung nach
Anspruch 8 oder 9,   65   flache der Lotwelle angeordnet ist. 6 I
1111111111111111111111111111    21. Vorrichtung nach Anspruch 17, 18, 19
oder      parallen Rand des Troges eine Einwartsneigung 20 zum Auftragen
eines Lotes auf freigelegte         zur Duse von maximal 15zurVertikalen
aufweist. metallische  OberflAchen  und  vorspringende           25.
Vorrichtung nach einem der Anspruche 21 metallische Oberflachen an einer
Flache einer        bis 24, dadurch gekennzeichnet, daB unterhalb
Leiterplatte  (15) oder dergleichen, dadurch    5    des einstellbaren
Wehrs (21) eine Ablenkplatte gekennzeichnet,
vorgesehen ist, welche das Lot zu dem Behalter daB ein Behalter (13) zur
Aufnahme eines Lotes     (13) fuhrt. mit bestimmten Niveau vorgesehen ist,
26. Vorrichtung nach einem der AnsprOche 21 dal eine Abgabed0se (10)
aufwartsweisend           bis 25, dadurch gekennzeichnet, daB wenigstens
oberhalb des Lotniveaus in dem  Behalter (13)   1o   ein Ablaufloch in dem
rechteckigen Trog neben vorgesehen ist, und eine Leiterplatten-Eintritts-
der DOse (10) vorgesehen ist. seite und eine Leiterplatten-Austrittsseite
auf- weist,                                               Revendications
daB eine Pumpeinrichtung zum Ausbilden der Lotwelle bestimmter
Konfiguration aus der DOse   1s    1. Proced4 de soudage A la vague d'un
614ment (10) vorgesehen ist, urn die untere Flache der       (15)
prealablement enduit d'un flux, tel que le Leiterplatte (15) zu ber0hren
und welche hoher als   soudage a la vague de dispositifs montes en die
vorspringenden metallischen Oberfichen ist,     surface sur une carte de
circuit imprimb preala- daB ein aufwarts geneigter Leiterplattenweg
blement enduite d'un flux, comprenant les etapes (14) oberhalb des
Behalters (13) vorgesehen ist,   20   suivantes: le deplacement de 1'elment
suivant der sich uber der Dose (10) erstreckt,               un trajet
pr4determin6 (14), la formation d'une dal3 eine Einrichtung zum Bewegen der
Leiter-      vague de soudure ayant une configuration pr~d4- platte (15)
langs des Weges (14) mit einer           termin6e au-dessous du trajet afin
qu'une partie bestimmten Geschwindigkeit von der Eintritts-        au moins
de 1'416ment passe dans la vague de seite zur Austrittssteite der DOse (10)
vorgesehen    25   soudure, et la cr4ation d'une oscillation dans la ist,
vague de soudure pendant le passage de l'el4- daB die DOse (10) so
ausgebildet ist, daB sie      ment (15) dans la vague, caracterise en ce
que einen groleren Volumenanteil der Lotwelle an        lFoscillation a une
frequence comprise entre 20 et der Eintrittsseite abwarts stromen laBt,
wobei die   400 Hz. Eintrittsseite der Dose eine konturierte, abwarts   30
2. Proced6 selon la revendication 1, caracteris4 geneigte Fuhrung (20)
aufweist, welche das Lot zu    en ce que la fr6quence d'oscillation est
reglable. dem Behalter (13) in glatter Stromung zurOck-         .3. Proc~d6
selon la revendication 1 ou 2, fuhrt,
caracteris6 en ce que l'amplitude d'oscillation est 



daB die Austrittsseite der Dose eine im wesent-    reglable. lichen
rechteckige Mulde aufweist, die daran    35     4. Proc4d4 selon la
revendication 1, 2 ou 3, befestigt ist, wobei ein einstellbares Wehr (21)
an  caracteris6 en ce que plusieurs zones oscillantes Rand der Mulde
parallel zur Austrittsseite der       (50, 51, 52) sont formees dans la
vague de DOse (10) vorgesehen ist, und                        soudure. dag
die Form der Mulde zusammen mit dem              5. Procid6 selon l'une
quelconque des revendi- Wehr (21) ROckwirhungen von Str6mungsstorun-   40
cations pr~cedentes, caracterise en ce que l'oscil- gen auf die Lotwelle
reduziert, wobel der verblei-   lation est produite en direction
sensiblement bende Volumenanteil der Lotwelle in eiriem glat-     parallele
au trajet de l'element. ten horizontalen oder abwartsgeneigten Strom in
6. Proced6 selon l'une quelconque des revendi- im wesentlichen gleicher
Richtung bei annihernd      cations 1 3 4, caracterise en ce que
l'oscillation est Z    gleicher Geschwindigkeit gefuhrt ist, mit welcher
4S   produite en direction sensiblement perpendicu- sich die Leiterplatte
(15) auf dem Weg (14) auf-     laire au trajet de 1'6lment. warts bewegt.
7. Proc6d4 selon l'une quelconque des revendi- 22. Vorrichtung nach
Anspruch 21, dadurch          cations prec6dentes, caracterise par
l'application gekennzeichnet, daB ein Lot-Aufnahmeabschnitt        d'un
adjuvant superficiel (56) A la surface de la an der
Leiterplatten-Eintrittsseite zwischen der   50   vague de soudure. DOse
(10) und dem Lotniveau des Behalters (13)         8. Appareil de soudage A
la vague d'un 641ment vorgesehen ist, und daB der Abschnitt eine ein-
(15) prealablement enduit de flux, par exemple de stellbare
FOhrungseinrichtung aufweist, urn den      dispositifs mont6s en surface
sur une carte de Querschnittsbereich des Abschnittes zwischen
circuit imprim6 prealablement enduite de flux, der einstellbaren
Fuhrungseinrichtung und der   S5   comprenant des moyens de deplacement de
1'614- konturierten, abwartsgeneigten Fuhrung (20) zu       ment suivant un
trajet pred6termin4 (14) afin variieren.
qu'une partie au moins de l'l6ment passe dans 23. Vorrichtung nach Anspruch
21 oder 22,          une vague de soudure de configuration pr~deter-
dadurch gekennzeichnet, daB die Abgabeduse           min6e formee sous
ledit trajet, et des moyens (10) an der Leiterplatten-Eintrittsseite eine
verti-   60   d'oscillation (30, 40) destines a crier des oscilla- kale
Wand und an der Austrittsseite eine einwarts    tions dans la vague de
soudure lors du passage geneigte Wand aufweist.
de lAl'ment (15) dans cette vague, caracterise en 24. Vorrichtung nach
Anspruch 21, 22 oder 23,      ce que les moyens d'oscillation component au
dadurch gekennzeichnet, dag das einstellbare         moins une palette
vibrante (30,40) placee dans la Wehr (21) an dem zur Austrittsseite der
Duse (10)   65   vague de soudure, et un vibrateur (33, 44) destin4 7 z
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14 faire osciller la palette vibrante (5) a une fre-  un adjuvant liquide
de surface, ce tube etant *9/    quence comprise entre 20 et 400 Hz.
place en aval de l'element passif (53), et un 9. Appareil sslon la
revendication 8, caracteris6   dispositif destin6 A transmettre un adjuvant
par au moins une tige (31, 41) de raccordement        liquide superficiel A
la surface de la vague de de la palette ou des palettes (30, 40) au
vibrateur    5    soudure par l'intermediaire de ce tube. (33, 44), que est
plac6 a distance de la vague de       21. Appareil selon la revendication
17, 18, 19 soudure.                                              ou 20,
destine A appliquer de la soudure 3 des 10. Appareil selon la revendication
8 ou 9,         surfaces m6talliques exposees et A des surfaces caract6rise
en ce que la palette ou chaque palette    metalliques en saillie sur une
face d'une carte de vibrante (30) est sous forme d'une bande plate   10
circuit (15) ou analogue, caracterise par qui est disposee dans la vague de
soudure en            un reservoir (13) destin6 A contenir de la sou-
direction sensiblement perpendiculaire au trajet      dure 3 un niveau
predetermine, (14) de l'elment (15), et le vibrateur (33) est         une
buse d'6vacuation (10) tournee vers le dispose afin qu'il fasse osciller la
bande plate en   haut et placee au-dessus du niveau de soudure direction
sensiblement parallele au trajet (14) de    15   dans le r6servoir (13) et
ayant un c6t6 d'entr6e et l'element.
un cote de sortie de cartes de circuit, 11. Appareil selon la revendication
9, caracte-       une pompe destinee a former ia vague de rise en ce que
plusieurs palettes vibrantes (40)      soudure de configuration
predetermineea  i'aide sont raccordees par une tige (41), et le vibrateur
de la buse (10) afin que la vague soit au contact (44) est agenc6 pour
faire osciller les palettes en    20    de la face inferieure de la carte
de circuit (15) et direction sensiblement perpendiculaire au trajet
au-dessus de toutes les surfaces metalliques en (14) de l'el6ment.
saillie, 12. Appareil selon la revendication 8, 9, 10 ou       un trajet
(14) de cartes de circuit, ce trajet etant 11, caracterise en ce que le
vibrateur (33, 44)       incline vers le haut au-dessus du r6servoir (13)
et comporte un dispositif de r6glage de la fre-   25    passant au-dessus
de la buse (10), et quence d'oscillation produite par le vibrateur.
des moyens pour deplacer vers le haut une 13. Appareil selon l'une
quelconque des reven-      carte de circuit (15) le long du trajet A une
vitesse 



dications 8 3 12, caracterise en ce que le vibra-     pr6d6terminee du c6te
d'entree au c6t6 de sortie teaur (33, 44) comprend un dispositif de reglage
de la busa (10), de l'amplitude d'oscillation produite par le vibra-   30
la buss (10) etant adapt6e pour permettre teur.
I'6coulement d'une plus grande partie volumique 14. Appareil selon la
revendication 13, caract6-    de la vague de soudure vers le bas, du c6te
rise en ce que l'amplitude est reglable jusqu'a       d'entr6e, le cot6
d'entree de la buse ayant un une valeur au moins 6gale A 1, 5 mm (0, 060
guide profil6 (20) incline vers le bas et adapte pouce).
35    pour renvoyer la soudure vers le r6servoir (13) 15. Appareil selon
l'une quelconque des reven-      en formant un courant r6gulier, dications
8 A 14, caract6rise en ce que la position     le c6te de sortie de la buse
ayant un plateau de la palette ou d'au moins une palette vibrante
sensiblement rectangulaire qui lui est fixe et qui (30, 40) dans la vague
de soudure est r6glable.       comporta un deversoir reglable (21) plac6 au
16. Appareil selon l'une quelconque des reven-   40    bord du plateau et
parallilement au c6te de dications precedentes 8 A 15, caracterise par un
sortie de la busa (10), la configuration du pla- dispositif (55) destine A
amener un adjuvant (56)     teau, en cooperation avec le deversoir (21),
etant a la surface de la vague de soudure.                  adaptee pour
r6duire la repercussion en retour 17. Appareil selon l'une quelconque des
reven-      des perturbations d'ecoulement sur la vague de dications 8 a
16, caract6ris6 par un reservoir (13)   45^  soudure et pour guider la
partie volumique res- destine A contenir de la soudure fondue, une
tante de la vague de soudure afin qu'elle form. buse d'6vacuation (10)
tournee vers le haut et        un courant regulier horizontal ou inclin6
vers le placee au-dessus du r6servoir, et une pompe           bas
pratiquement dans le meme sens et approxi- destinee A former la vague de
soudure de confi-       mativement A la meme vitesse que la carte de
guration pr6d6termin6e A I'aide de la busa.     50   circuit (15) qui se
deplace en remontant le long 18. Appareil selon la revendication 17,
caracte-    du trajet (14). rise en ce que deux zones au moins (50, 51)
22. Appareil selon la revendication 21, caracte- d'oscillation sont formees
dans la vague de *sou-     rise en ce qu'une partie de reception de soudure
dure, les zones etant placees de part et d'autre      est plac6e du cote
d'entree de carte de circuit de la palette (30).
56   entre la buse (10) et le niveau de soudure dans le 19. Appareil selon
la revendication 18, caracte-    reservoir (13), cette partie de reception
ayant un rise en ce qu'au moins un element passif (53) est     dispositif
reglable de guidage destine A faire dispose dans la vague de soudure en
aval de la        varier la section de cette partie entre le dispositif
buse d'evacuation (10) du c6te de sortie des          reglable de guidage
et le guide profile incline cartes de circuit, Ia position de l'l6ment
passif   60   vers le bas (20). provoquant la formation d'une zone
supplemen-           23. Appareil selon la revendication 21 ou 22, taire
(52) d'oscillation qui facilite la separation de  caracterise en ce que la
buse d'evacuation (10) a la carte de circuit de la vague de soudure.
une paroi verticale du c6te d'entree de carte et 20. Appareil selon la
revendication 19, caracte-    une paroi inclinee vers l'interieur du c6te
de rise par au moins un tube (55) destine A amener   65   sortie. 8    15
EP 0 201 158 B1                       16 24. Appareil selon la
revendication 21, 22 au 23,     24, caract6rise par une plaque deflectrice
mont~e caracterise en ce que le d6versoir r6glable (21)        sous le
d6versbir reglable (21) et adaptee pour place au bard du plateau
parallelement au cote de       guider ia soudure vers le reservoir (13).
sortie de la buse (10) est inclin6 vers l'int6rieur       26. Appareil
selon l'une quelconque des reven- vers la buse et forme un angle maximal de
15    5    dications 21 a 25, caracterise par au mains un trou avec la
verticale.                                      d'evacuation plac6 dacns le
plateau rectangulaire a 25. Appareil selon la revendication 21, 22,23 ou
proximite de la buse (10). 10 15 20 25 30 35 40 45 50 55 60 65    


