WO 02/ 064384 PCT/ GB02/ 00245 -1 METHODS AND APPARATUS FOR APPLYI NG | MAGES
TO COVPONENTS The present invention relates to nethods and apparatus for
appl yi ng woag®es3so conmponents. 5 | mages such as picturespcplaroegorphs and
printed matter are often applied to the outer surfaces of rigid conponents
such as netal casings for instrunents and the |like. These imges are
applied as paints, inks, dyes and decal cqmani a. When the surface is other
than planar, the inmages are flrst applled to a carrier sheet which is then
pressed aggi :
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is then caused to transfer, at least in part, to the surface of the
conponent and becone flxed thereto by the application of heat to a
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remain on the carrier sheet. 15 However, many instrument casings such as
nobi | e phogagnporshtegs are nmade of engineering t her nopl astics which if
heated to tenperatures in excess of 140C, have a tendency to distort or
start t0 nelt which may not only result in a distortion of the inmage but

al so engender a msmatch with ot her conponents that the casing interacts
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Images such as pictures, photographs and printed matter are often applied to the
outer surfaces of rigid components such as metal casings for instruments and the like.
These images are applied as paints, inks, dyes and decalcomania. When the surface is other
than planar, the images are first applied to a carrier sheet which is then pressed against the

10  surface of the component, with the image located between the component and the sheet, so
as to cause the sheet, and therefore the image, to conform to the contours of the surface.
The image is then caused to transfer, at least in part, to the surface of the component and
become fixed thereto by the application of heat to a temperature often in excess of 200°C.
A residual amount of the image will remain on the carrier sheet.

15

However, many instrument casings such as mobile phone casings are made of
engineering thermoplastics which if heated to temperatures in excess of 140°C, have a
tendency to distort or start to melt which may not only result in a distortion of the image but
also engender a mismatch with other components that the casing interacts with. Using

20  temperatures lower than 180°C means that the images are not satisfactorily transferred.

It is an object of the invention to provide an improved method and apparatus for

applying images to components.



20 tenperatures |ower than 180C neans that the inmages are not
satisfactorily transferred. It is an object of the invention to provide an
I mpr oved wetohoet3and apparatus for applying i mages to cONPOMAIRIS/00MO

02/ 064384 PCT/ GB02/ 00245 -2 According to the present invention there is
provi ded a nmethod of applying an image to a noul ded thernopl astics
conponent conprising the steps of depositang a heat fixable 1inmge on the
surface of a carrier, sandw ching the conponent and the carrier with the

deposi ted i mage ,faci;n e nen b n a.pair i f. .
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operating the dies to apply pressure to the inmage and conponent of

suf fi ci ent imaggronithelsurfage @f d gamier, sandwiching ke componertfandithe garrienwith éhe of t he
I mge to the conponent. 10 According to the present invention there is
further prdspoditell inpige fading the@ompbném Astwednar paindfl dies sfuoaiplementaryahapamoge
froma carrier to a noul ded thernopl astics conponent conprising a press
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and duration to cause a satisfactory transfer of the image to the component.

10 According to the present invention there is further provided apparatus for at least
partially transferring an image from a carrier to a moulded thermoplastics component
comprising a press having mating dies of complementary shape to the component, means
for heating at lest one the die and control means for controlling the pressure, temperature
and duration of application of the temperature and pressure to the image and component

15  such that (a) the temperature lies below that at which the image will be satisfactory transfer
to the component absent any substantial pressure, and (b) the pressure and duration are
respectively of sufficient magnitude and duration to cause the image to satisfactorily

migrate or defuse into the surface of the component.

20 Methods and apparatus for apply images to components will now be described, by
way of example, with reference to the accompanying diagrammatic drawings, in which:
Figure 1 is a front elevation of an inkjet nozzle assembly mounted to progressively

deposit an image on a carrier sheet;



respectively of sufficient nagnitude and duration to cause the inmage to
satisfactorily mgrate or defuse into the surface of the conponent. 20
Met hods awo eppssat us for apply inages to conponents wi || PaavGEIR/0MBSCT i bed,
by way of exanple, with reference to the acconpanying di agramatic
drawings, in which: Figure 1 is a front elevation of an inkjet nozzle
assenbly nounted to progressively deposit. an inmage on a carrier sheet; WO
02/ 064384 PCT/ GB02/00245 -3 Figure 2 is a front elevation of the nobile

phone housi ng d a.carrder sheet [ryi he. i , in.a heated
press; and Fi gﬁﬁgurf 1§ aﬁWﬁ%ﬁ@H“a?@%%@@?é%ﬁ%ogu%g%a&%&%ﬁ%é‘é tscal e of
the housing. 5 Figure 1 shows . a carrier s_he&t 4 positioned bel ow a support
6 carryi ngcaryRiEtha imeee. moknted imahsated presBly 8 which can progressively
deposit an inkjet inmage 14 on the upper surface of the carrier sheet 4.
| nstead a dye skighieraisiadragprentarecrosssechion tesatienlaiged seale pEthe hohging. 4 is t hen
applied to the outer surface of a nobile phone housing 2, which nmay be the
back or front half as required. 10 The coated housing 2, as shown in Figure
3, conprises a substrate 10 of noulded plastics and an outer |acquer |ayer
12 bonded to thgs5bsiodks AR Rhédt 4lpdsitiofied bAIE® & fPpbR'6 calYREe sbéaning

inkjet nozzle assembly 8 which can progressively deposit an inkjet image 14 on the upper

surface of the carrier sheet 4. Instead a dye sublimation printer can be used. The carrier

sheet 4 is then applied to the outer surface of a mobile phone housing 2, which may be the

back or front half as required.

10
The coated housing 2, as shown in Figure 3, comprises a substrate 10 of moulded

plastics and an outer lacquer layer 12 bonded to the substrate which in turn carries the ink

image 14.

15 The plastics substrate 10 can comprise polypropylene, polyester, polyamide,
Acrylonitrile Butadene Styrene (ABS), polycarbonate, Polyetherester Ketones (PEEK),
Polyethersulfone (PES), polyimide, polyaryl and derivatives and mixtures of the above. In
fact, any engineering thermoplastics with a Heat Distortion Temperatures (HDT) at a
pressure of 0.46 MPa of a minimum of 100°C can be used.

20

The lacquer can be any topcoat manufactured from a thermosetting base polymer

including polyester, polyacrylic, polyurethane or an epoxy resin.



15 The plastics substrate 10 can conprise pol ypropyl ene, polyester,

pol yam de, Acrylonitrile Butadene Styrene (ABS), polycarbonate,

Pol yet herwstemne4ést ones ( PEEK), Pol yet hersul fone (PES), pacricBudep24sol yaryl
and derivatives and m xtures of the above. In fact, any engineering
thernoplastics with a Heat Distortion Tenperatures (HDT) at a pressure of
0.46 MPa of a mninmum of 100C can be used.. 20 The | acquer can be any
topcoat manufactured froma thernosetting base polynmer including

pol yester, polyacr ret hane . or .an epoxy resi,n. WO 02/ 0643
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the carrier sheet 4 and the housing 2 are placed jn a heated press 16
havi ng an hgising Zqre plaved inja heates gresshbchaymeom unpsrrﬁueéﬁeaﬁfiérl9wgrw§580toé t he
housi ng 2. The upper die 18 is then driven towards the |lower die 20 until
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18, 5 which may then be heated or preheated, subjects the inage 14 to a
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upon the and 20 are then driven to apply a very high pressure to the housing 2 in the range of from 8

to 60 Kg/cm? but preferably in the range of from 26 to 40 Kg/cm?.

10 This high pressure and low temperature are sustained for a period in the range of 25
to 600 seconds but preferably in the range of from 100 to 200 seconds depending upon the
magnitude of the pressure and temperature; higher temperatures and higher pressure
requiring less time than lower temperatures and pressures. It is important that excessive
times should not be used otherwise the ink of the image is likely to migrate or diffuse

15 sideways into the lacquer layer to such an extent as to produce a blurred image.
Approximately 50% of the image is transferred to the component with the residue

remaining on the carrier.

While normal temperatures of 110°C to170°C could not cause a satisfactory and
20 sufficient transfer of the image 14 to the housing, the very high pressures reached
surprisingly act to cause an effective and sufficient transfer of the image to fix it
permanently to the housing. The image 14 in effect migrates or diffuses into the lacquer

layer. Because the dies 28 and 20 have a complementary shape to the housing 2, the shape



magni tude of the pressure and tenperature; higher tenperatures and higher
pressure requiring less tinme than | ower tenperatures and pressures. It is

i mpor t antwoDhabesscessi ve times should not be used ot herwpsg/GBoe/003k of t he
image is likely to mgrate or diffuse 15 sideways into the |acquer |layer to
such an extent as to produce a blurred image. Approxi mtely 50% of the
image is transferred to the conponent with the residue renmaining on the
carrier. Wiile normal tenperatures of 110C to 170C coul d not cause a

sati sfactor 20_suf.ficient tra fer of t e image 14 t h housrn
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sufficient transfer of the inmage to fix it pernanently to the housing. The
i mge 14 | #iestheimaggihgs hewfixed can propsdy engege complementais compeReats. Because
the dies 28 and 20 have a conpl enentary shape to the housing 2, the shape
WO 02/ 064384 PCT/ GB02/ 00245 -5 of the housing renains undi st ort ed by the
process and so can bear an undistorted inage and after the inage has been

fixed can propechyréinaes 22 arddoRiBiédiol drETrortiRtupper il B 9 compdIthe?2 are
connected to a drive for the upper die 18 to control the 5 anplitude and
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metal or netal alloy or coated with a |ayer of
18, to control the magnitude and duration of the heat supplied to the housing 2.

The dies 18 and 20 may be of polished metal or metal alloy or coated with a layer of

10  material to which the images will not adhere at the temperatures and pressures used.



10 material to which the images will not adhere at the tenperatures and
pressures used. WD 02/064384 PCT/ GB02/ 00245 -6- CLAIMS 1. A nethod of
appl yi ng wp o2sege4t 0 a noul ded t hernopl asti cs conponent c®@cpriBiog4st he
steps of depositing a heat fixable inage on the surface of a carrier,
sandwi ching the 5 conponent and the carrier with the deposited i mage facing
t he conponent, between a pair of dies of conplenentary shape to the
conponent, subjecting the inmage on the conponent to a tenperature bel ow
that at whi the image will satisfactorily transfer to the conponent in
t he absenc ressure, and operating the dies to apply pressure to the

i mge and conponent of sufficient nmagnitude and duration to cause a
satisfactory transfer of the 10 inmage to the conponent. 2. A nethod
according to Claim1l, wherein the conponent conprise a plastics sel ected
fromthe flol | owA agEthabbiygppbying eminagedd yasiudded thaimopidsties codiffanent comprising
pol ycar bonate, PEEK, PES, polyimde, polyaryl and derivatives and m xtures

of these Qpe &BpLHXUPRSIKINEY hbd ﬁmrﬁaﬁgaéﬁ kife Stirfabe 6f \@atierd! ba‘ifd%&hﬂg' the

terrperature at  a pressure of 46 MPa greater than 100C A et
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of dies of complementary shape to the component, subjecting the image on the component
to a temperature below that at which the image will satisfactorily transfer to the component
in the absence of pressure, and operating the dies to apply pressure to the image and
component of sufficient magnitude and duration to cause a satisfactory transfer of the

10 image to the component.

2. A method according to Claim 1, wherein the component comprise a plastics selected
from the following: polypropylene, polyester, polyamide, ABS, polycarbonate, PEEK,
PES, polyimide, polyaryl and derivatives and mixtures of these or an engineering

15 thermoplastic with a heat distortion temperature at a pressure of 46 MPa greater than

100°C.

3. A method according to Claim 1 or to Claim 2, wherein the surface of the component
on which the image is deposited comprises a lacquer layer.

20
4. A method according to Claim 3, wherein the lacquer layer comprises a

thermosetting base polymer.



4. A method according to Caim3, wherein the |acquer |ayer conprises a

t hernosetti ng base polyner. WO 02/ 064384 PCT/ GB02/00245 -7 5. A nethod
accor di ngwDe2@b484n 4, wherein the thernpsetti ng base pol y®rer/GRnpoi4ses one
of the follow ng: polyester, polyacrylic, polyurethane or an epoxy resin.

6. A nethod according to any preceding claim wherein the step of
subjecting the 5 conmponent to a tenperatjure conprises subjecting the inmage
and the conponent to a tenperature in the range of from 110C to 180C. 7. A
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the carrier to a tenperature in the 10 range of from 140Cto 170C. 8. A
met hod accofehfithe todlodge: m@wmrwlﬁcwmpmﬁgxaﬂe Pl POEY T N-subj ecting the
i mge and the conponent to a pressure conprises subjecting the image and
the conponent to-a pressure in the range of from8 to 60 Kg/cn2. 15 9. A
nmet hod according to any one of Clains 1 to 7, wherein the step of

subj ecti ng6.t he Aini@bed aedrdiggOasPrededing cliiMs wHERIrChaBleb D€ sutgedtjrpcthe ng t he
i mge and the conponent to a pressure in the range of from26 to 40
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duratlonll |nthera
temperature in the range of from 110°C to 180°C.

7. A method according to any one of Claims 1 to 5, wherein the step of subjecting the
image to a temperature comprises subjecting the image on the carrier to a temperature in the

10  range of from 140°C to 170°C.

8. A method according to any preceding claim, wherein the step of subjecting the
image and the component to a pressure comprises subjecting the image and the component
to a pressure in the range of from 8 to 60 Kg/cm®.

15
9. A method according to any one of Claims 1 to 7, wherein the step of subjecting the
image and component to a pressure comprises subjecting the image and the component to a

pressure in the range of from 26 to 40 Kg/cm?.

20 10. A method according to any preceding claim, wherein said duration lies in the range

of from 25 to 600 seconds.

11. A method according to any one of Claims 1 to 9, wherein said duration lies in the



of from25 to 600 seconds. 11. A nmethod according to any one of Clains 1 to
9, wherein said duration lies in the WO 02/ 064384 PCT/ GB02/ 00245 -8- range
of from IWO 006B8O seconds. 12. Apparatus for at |east paPCiraiBog/00245
transferring an inage froma carrier to a noulded thernoplastics conponent
conprising a press having mating dies of conplenentary shape 5 to the
conponent, neans for heating at |est one the die and control neans for
controlling the pressure, tenperature ar®l- dur ati on of application of the
tenperature and pressure to the 1image and conponent such that (a) the

t enper at urangeiof frobel @tot2fBsecndsihi ch the image will be satisfactory
transfer to the conponent absent any substantial pressure, and (b) the
pressure and duration are respectively of sufficient nagnitude and duration
to cause the 10 inage to satisfactorily mgrate or defuse into the surface

of the CORPONeRyaratus for at least partially transferring an image from a carrier to a moulded
thermoplastics component comprising a press having mating dies of complementary shape
5 to the component, means for heating at lest one the die and control means for controlling
the pressure, temperature and duration of application of the temperature and pressure to the
image and component such that (a) the temperature lies below that at which the image will
be satisfactory transfer to the component absent any substantial pressure, and (b) the
pressure and duration are respectively of sufficient magnitude and duration to cause the

10  image to satisfactorily migrate or defuse into the surface of the component.



