A SCREEN PRI NTI NG STENCIL This invention relates to screen printing and is
particularly concernéd with screen stencils used in such a process. Scree
printing is well-known whereby ink, paint or other nedia is §a§%éa'fﬁ¥6%§%
apertures fornmed in a stencil onto the surface of a substrate. The sane :
process is used in the preparation of printed circuit boards where an
amouly” of sol der paste is deposited onlthe stencil and is then squeegeed

t hrough the apertures to the C ri Gircuit board positioned
t her ebel ow. The stencil isAu§§§%%g §§3&T%F&tﬁaﬁﬁg?§1nless steel or other
suitable netal foil. Because of the demands for extreme accuracy in solder
printing of ci jt R h 1l LS P Lsely. Ltigned wi thin a
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known. | pprgeaggurrent practice a pre-tensioned nesh is first bonded to a
rigid framework, the perineter of the stencil foil is bonded to the nesh
and then the FEeesPrdRSicd £EoWeLhekpPYRIYhRFebRAINK, PRINY RE PERSYFON
present medilke iBEgaskedt tAPSUYh! Sfeitutes Somed |id @ btentiilSofyst €RRI S
conplicated, tinme _consum nd therefore costly. Furthernore the stenci
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t he stenehl thei steneil and is then sgueegeed through the apertures to
N the surface of a printed'cifcuit'board positioned therebelow.
The stencil is usually made of thin stainless steel or other
suitable metal foil.

Because of the demands for extreme accuracy in solder
printing of circuit boards, the stencil is precisely
positioned within a frame under tension and the frame is
mounted in position on parts of the printing machine. Various
methods of applying tension to the stencil are known.

In one current practice a pre-tensioned mesh is first
bonded to a rigid framework, the perimeter of the stencil foil
is bonded to the mesh and then the mesh is removed from the
printing area. Thus the tension present in the mesh is
transmitted to the stencil'foil."ThiS'system is complicated,
time consuming and therefore costly. Furthermore the stencil
foil and the frame become a semi-permanent assembly which
demands substantial storage space, each's;encil requiring a
separate frame. '

In an attempt to dvercome'that'problem an arrangement has
been devised and is shown in PCT patent specification WO
92/08616 whereby edgemost portioﬁs of the stencil foil are
formed with slots which are located over studs on the frame.
The frame is then placed in tension pneumatically to rigidify
the foil to some degree. However, it is found that in this
arrangement the tension is unevenly distributed across the
foil giving rise to so-called "strain lines" with consequent



formed wth slots which are | ocated over studs on the frane. The frane is’”
then placed in tension pneumatically to rigidify the foil to sonme degree.
However, it is found that in this arrangenment the tension is unevenly
distributed across the foil giving rise to so-called "strain lines" with
consequent 2 distortion of the ap@tures and inaccurate deposition of
sol der paste onto the printed circuit boards. In a further nethod,
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There is disclosed in Patent Abstracts of Japan

publication number JP2395793-a_$¢reen plate for printing in o/

which the screen plate is fixed at opposite ends to a frame.
On one side only of the printing pattern in the plate there.
is formed an elastic part of the plate positioned in-line with
the printing pattern and being sonewhat wider than it, this
elastic part being provided to avoid deformation of the
printing pattern by the squeegee'when the latter advances from'
the elastic part over the pattern to the corresponding non-
elastic part. . The pre-character:.s:.ng portJ.on of claim 1
hereof is based upon the dlsclosure 1n thls prlor publication.

An object of the present lnventlon is to provide a
stencil in the form of a metalllc f011 adapted to be mounted
d1rectly on a self-ten51on1ng'mount or frame by means of a row

of apertures formed in the stenc1l f011 to co-operate w1th o’/

corresponding pins or the like, whereln the technical effect
of strain or tension lines whlch tend to be’ produced in the
stencil upon tensioning is mltlgated or overcome.

In an embodlment there 1s prov1ded a stenc1l foil for
mounting in tension on.a mount therefor, the f011 belng formed
with one or more reglons of weakness located 1n the reglon of
at least one edge of the fo:Ll '
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An obj ect” of the present invention is to provide a stencil in the formof a
netallic foil adapted to be nounted directly on a self-tensioning nount or
frame by neans of a row of apertures formed in the stencil foil to -
co-operate with corresponding pins or the |Iike, wherein the technical
effect-zof strain or tension lines which tend to be -produced in the stencil
uponiM~ensioning is nmtigated or overcome. In an embodi nent there is
provided a stencil foil for #bunting inJension on:g:mount therefor, the
foil being formed with one or nore regions of weakness located in the
region of at |east one edge of the foil. The regi on of weakness is
spaced i nwar dl yTife onegiordgt weakhes$sois spdcedt dmimrgiiyertrdnyy Hrareddgel to
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End regions of the foil are clamped to the mount or
frame, and the weakened regions of the foil provide strain
relief so as to control the tension in the foil.

N’

In an embodiment, the regions of weakness are located in
portions of the foil which are épaced- from the body portion
of the foil which is to receive the stencil pattern.
Generally, the regions of weakness are at the periphery of the
body portion of the foil which is to receive the stencil
péttern,




body portion of the foil which is to receive the stencil pattern, but
for certain applications, there m ght be a benefit to be obtained by a

nodi fied disposition of the zone or zones of weakness, w thout conprom sing
the function of a known stencil pattern. Generally, the regions of weakness
are disposed so as to cross (for exanple of an angle of between 45 and 135
degrees) the general direction of thg tension set up in the foil durings, gz
use, between its opposed edges held in the nmount therefor. Since the _
st enci Pubaf PEr feRke1Bn2BPLAERLIANENE thERBeRdPhtoPes fr BERafiitesa debe
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strain lines to be produced in the foil, it may be beneficial

for the region of weakness to be diﬁposed q? constructed so

as to be related to chaﬁactefisﬁics”such as the disposition, (>
size or shape of thé Stencil?pattgrn, or indeed with fespect
to its effect on the tension péttefn produced in the foil
during use. IR : o _

The above and other featu?es of-the invention will become
clear from the following descript;on?ﬁhich is given by way of
example with reference to the éécqmpanying_drawings in which::j

Figure 1 is a perspec_tj.\)e' view of the stencil foil
assembled with respect to the;framefin its tensioned state,
parts being removed for clarity;

Figure 2 is a cross-sedtiéh through an assembled frame
and stencil member in its untensionéd condition;

' Figure 3 is a cross-section similar to Figure 2 but in
its tensioned condition; o

Figure 4 is a detail plan'view'of part of the assembly
showing particularly details of one strain relief system
according to the invention. '

As seen in the drawings a stencil/frame assembly in
accordance with the invention co@p:ises a frame 2 having front
and rear frame members 4 and 6 reSpectively and left and
right-hand frame members 8, 10. -

As seen clearly in Figure'3 each of the front and rear
frame members 4 and 6 comprisesja-méin_elongate base member
12 which is attached at its ends to the side members 8, 10.
Locating pins 14 project upwardly ffbm the members 12 seen in
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Flgure 4 is a detail plan view of part of the assenbly show ng particularly
details of one strain relief systenlaccordlng to the invention. As seen .in
the drawi ngs a stencil/frame assenbly in accordance with the invention
conprises a frame 2 having front and rear frane nenbers 4 and 6
respectively and left and right-hand frame nenbers 8, 10. As seen cIearIy
in Rigure 3 each of the front and rear franme menbers 4 and 6 conprises a
mai N el ongate base menber 12 Mhlch is attached at g5 ends to the side
menber s Fightre o@aid ry qliapitd Wéﬂ: Q¥ ipvesfted DR {dEcRBaLEr Roldsseen
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holes formed in the s;de members 8, 10. Handles 22 are fixed

to and project from the end portions of the cam shaped bars
and recesses 24 are ‘formed in the ends of the base members 12

to accommodate those handles when they are in operative

tensioning position. '

The stencil foil F is formed with location holes 26
towards its front and rear edges and the centre distances of
these holes are coincident with the centre distances of the
locating pins 14 in the base member 12. Further holes 28 are
formed in the foil to coincide with the clamping screws 19.

To mount the stencil foil F on the frame 2 the clamping
screws 19 are first unscrewed by one or two turns after which
the clamping bars 16 are moved to the left as seen in Figure
4 and then lifted off their fespective base members 12, the
heads of the screws 19 passing through the large diameter of
the key-hole slots. ' ' _

‘At this time the cams 17 are in their genérally
horizontal position as seen clearly in Figure 2.

The stencil foil F is then positioned on the frame by
locating the holes 26 over the plns 14 on both the forward and
rearward base members 12 after which the clamping bars are
replaced in position and the screws 19 tightened. The foil
is thus clamped between the front and rear frames 4 and 6.

-In order to place the foil in tension the handles 22 are
pushed downwardly to their substantially horizontal position,'
thereby rocking the cam bars 17 about the axes of their pivot
Pins 20 to the position shown in Figure 3. This effectively



t hese holes are coincident with the centre distances of the |ocating plns )
14 in the base nmenber 12. Further holes 28 are fornmed in‘the foil to
coincide with the clanping screws 19. To nount the stencil foil F on the
frame 2 the clanping screws 19 are first unscrewed by one or two turns
after which the clanping bars 16 are noved to the left as seen in Figure 4
and then [ifted off their respective base nenbers 12, the heads of the 3H?
screws 19 passing through the |arge dianeter of the key hole slots. At ~ -
this tdakses e centraly paxte ofi fthet foiil agoner dtsyondginedt plapesiti on as

seen clagsdeecihg '%;@:hzteﬂgfoﬁt%'foif'ang ﬁénéaegoggauﬁgogedten the
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As seen clearly in Flgqreg,l and 4 regions of the stencil '
adjacent its ends are formed With.fOWS of small diameter holes (N
40. This has the effect of relie?ing the strain imposed on
the main area of the foil. It is'found that by providing
these strain relief holes, the tendency of strain lines
appearing on the foil is ellmlnated Alternatively, similar
strain relief may be effected by reduc1ng the cross-sectional
area of the foil 1n that v1c1n1ty, eq by etching away part of
the metal. :

This same technique is effective however:the foil is
tensioned. For example, when a pneumatically operated frame
tensioning arrangement is used the'array of holes is provided
adjacent the endmost.portioﬂs of tpe foil to alleviate the
formation of strain lines on the tensioned foil.

The holes or other reduced cross-section arrangement may
be formed at one or both end portlons of the stencil foil.
Further, there may be a number of rows of holes or only one
row, and the position, shape, and size of the holes may be
varied accordlng to the degree of . tension required, or the
gauge thickness of the foil belng used _

Furthermore, although it is preferable that the foil is
made of a suitable metal, eg a stainless steel alloy, the
invention may be applled to any stencxls, no matter which
material is used. |

It is found that the use of a stenczl foil equlpped w1th
the strain relief system as desc:;bed enables accurate
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the conplete assenbly of foils and franes generally, thus saving storage
space and reducing the risk of damage in noving the assenblies to and from
their storage facility. As seen clearly in Figures 1 and 4 regions of the
stencil adjacent its ends are formed with rows of small dianeter hol es 40.
This has the effect of relieving the rain inposed on the main area of the
foi%ﬁf“ It is found that by providing these strainrelief holes, the

tendency of, strain_lines appearing on the foil is @imnated. .
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arrangenment is used the array of holes is provided adjacent the endnobst
portions of the foil to alleviate the formation of strain lines on the
tensioned foil. The holes or other reduced cross-section arrangenment may be
formed at one or both end portions of the stencil foil. Further, there may
be a nunber of rows of holes or only one row, and the position, shape, and
size of the holes may be varied according to the degree of tension
required, or the gauge thickness of the foil being used. Furthernore,
although it is preferable that the foil is nade of a suitable netal, eg a
stainless steel alloy, the invention may be applied to any stencils, no
matter which material is used. It is found that the use of a stencil foi
equi pped with the strain relief system as described enables accurate
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undi storted location of the printing media on to the substrate.
This is particularly advantageous in the printing of solder paste on to
printed circuit boards. CLAIMS :- 1 Astencil (F) for nmounting in
tension on a nount (2) therefor, said stencil conprising :- a) a body
portion to receive a stencil patter b) at least two peripheral regions __
defining said body portion and adapted to be held in said nount for thg
applléﬁé 196 of tension to said body portion; c) a region of weakness forﬁﬁﬁ
in a i ned | ocation_ of said stencil (F) and | gcated inwardly of one of
sai d peri pherhlS¥eREbhs(F) ofPE| PRUBLINYALR FRNELPH SPefcount (<d;

(ﬂuuzxﬁé§¢5@ﬂ bya fid saedcsneaambr&EhngonprlS|ng a stencil foil conpriéing a
thin netall ap eIf dir jounted on said
nmount ; anda hg?éyngﬁgﬁPnfg % ﬁg%agap%%ﬁgil Rﬁggégh%iself-

t ensi oni ngb)muat deafsrtarwoambmhmrasl regleonsy defapéngused.d( 28dyf orned in
said foitish Sd 'HPEid PRES abel CHbtES oh SBhfastiiight 443 Ak extending

| engt mnse thereof to co- operate wt correspondlng pins (14) sai d
rountapplieagion2pf ﬁﬁéﬁéﬁ? &8 addeody POMLICN be stored separately from

sai d mounte n%tﬁ*@jucsmttm afbdHiE SO Eoraisll fin Wit FieEioN cfatvakEss bei ng
Iocated getggggcffl and located inwardly of one of said
peripheral regions, to relieve strain in said stencil in use;
characterised by | . ) _
d) said stencil (F) comprising a stencil foil comprising
a thin metallic sheet or foil adapted itself to be directly
mounted on said mount; and _
e) said stencil foil being adapted for use in a self-
tensioning mount or frame and:comprising a row of apertures
(26) formed in said foil at said tWo periphéral regions of
said stencil (F) and extendind'lengthwise'thereof to co-
operate with corresponding pins'(14) of said mount or frame
(2), whereby said stencil foil can be stored separately from
said mount and then mounted theréon; and
f) said region of weakness being located between said
row of apertures {26) and the part of said body portion to
receive or having said stencil pattern, and said region of

weakness extending across the full width of said stencil (F) o/

at said relevant peripheral region thereof in the form of a
strip or band to relieve the strain-in said stencil foil (F)
produced by said mounting pins (14) and mounting apertures
(26) upon self-tensioning of said stencil by said mount or
frame.

2 A stencil (F) according to claim 1 characterised by
said region of weakness comprising a pattern of apertures.

3 A stencil foil (F) according to claim 2 characterised
by said pattern of apertures comprising a plurality of rows
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row of apertures (26) and the part of. said body portion to receive or
having said stencil pattern, and said region of weakness extending across
the full width of said stencil (F) at said rel evant peripheral region
thereof in the formof a strip or band to relieve the strain in said
stencil foil (F) produced by said nounfing pins (14) and nounting apertures
(26)\J¥pon sel f-tensioning of said stencil by said nount or frame. 2 A '
stencil (o) amaxsraresy (490ktaiml characterised by sai.d region of weakness
conprising a pattern of apergutes. 3 A stencil foi I‘fj-‘;(;l’f) according to claim

2 characterised % said g\i\t tgn of a ertuges ﬁ'or{%i sing a plurality of rows
q of aperturest (4b)Stancalg( CFFC'(’Fglﬁgc Pdrgifo 1c ChaRar t@Fisad &Y sed by
sai d regisaidiregivmess wezkmpss beliag dnnthé fiormgodra dfedivd higdili s of
reduced R&ih 'ef§'°€ &g&gg&l{%ﬂ?&%g&pg to claim1 characterised by said

regi on of weakness Dbelng space romsaid row of nounting apertures (26). 6
A stencil according to claim1l characterised by a region of weakness bei ng

provided at bojh pfstendi Pedédhed Blg ayicaEin helcirRit IR Wy Yaies of
said stencil. . . . . .
region of weakness being spaced from said row of mounting

apertures (26).

6 A stencil according to claim 1 characterised by a
region of weakness being provided at both of said peripheral
regions thereof at_oppo;ite sides of said stencil.
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