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Marking Plagtics Substrat af//

The prescnl. invention relates to marking plastics
substrates  and  in particular Lo marking  plasticos

substrates using @ thermal transfer printing process

Printed markers comprising plashics snbstrates printed
with indicia conveying data are koown and widely used.

For example printed plastics sheaths or flat strip tags
are widely used for identifying electric aablesw. The
known  types of sheaths or strip tags are passed in
uoprinted “lesedstock” form through conventional Lhermal
transfor prinling apparatus in order Lo be marked with the
required predetermined indicia. In conventiopel thermal
tranafer oprincting, pressuré and heat 2are applied to a
print g ribhon registering against the  plaglicos
fecdstork, such that a prinl composition carried by the
ribbon is transferred to the fcedstock., <Cconventlionally,
Lhermal tranufer ribbons rely upon « wix or resin Lo
transfer Lhe dry ink onto the feedgstock uulmbratve.

Thin method of marking has inherent  drawbuacks; for
axample, the ink can be removed by wmeansg of heat, chemical
aclion o abrasion. This can result in important prinled
markers bocoming unreadable. Furthormore, over tLime, the
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ionl of ultra violet radiation on pigweats in the fink

can result in the mark fading.

Improvements have now been devised +o marking plastics
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According to a first aspeckt, the ipvention provides a
thermal transfer printing process for marking a plastics
substrate, the process comprising applying heat and
pressure Lo a print carrier registering adainst the
substrate resulting in transfer ol a printing composition

garried by the print carrier Lo the substrate, the

Loww

printing composition comprising a first pigmentation

material arranged to bind to or peoetrate into Lhe
plastics substrate to form a substantially permanent mark
below the surface of the substrate, and a second

plgmentation material arranged to adhere Lo Lhe surface ol

the substrate overlaying the substantially permanent uark.

The iuvention enables a single stage prioting process Lo
be used Lo print a marking of predetermined configuration
onto a4 plaslics substrate comprising a sub-surface marking
and corrcuponding surface printed marking simultaneously.

The dual nature of the marking provides advantagoes in
terms  of durability, particularly £for ussa in harsh
environmants , or situations where the mark is liable to
be subject to chemical action, or abrasion in the normal

cource of cvents or in cases of unauthorised tampering.

The invention is particularly suitahble for use in
providing plastics printed markers for identifying
articlesn, According to a scoeond aspect the inventien
Lherafove provides a plastics printed inarker comprising a
plastics substrate having a printed mark, €he printed mari
compr Lsing:

a) a first, sub-gurface portion of a first

pigmentation material bound to, or penetrataed
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inte the substrate, and;

) a second, surface portion of a @ second
plgmentation material adhered teo the uwurface of
the substrate overlaying the sub-suvface pornion

of the mark.

The printing compesition carried by the print carrvier
comprises the first and second pigmentation materials and
also, preferubly, a plastics material facilitating binding
wilh ov penetration into the substrale. It is belicved
Lhat a prinnt carrier carrying such a printing composition
is both nwvel and jinventive per se, and thus provides a
further aspect of the invention. Thiz is particularly
believed Lo be the case for such a priunt carrier for use

in thermal transfer printing onto plastics substrales.

In one embodiment, (he plastics material compriging Lhe
printing vomposition may be the same as the plastics

material comprising the substrate.

In an aliernative embodiment, the plastics material
comprising the print composition maf e different from the
plastics malerial comprising the aubslrate. In this
instance, the plastics material transfcerrad Lrom the print
carrier and bound with, or penetratcd into, the substrate

will be identifiable in the resulting printed marker, at

least, upon microscopic inspection.

Tt iu preferred thabt the plastics matarisl curried by the

prinl carrier comprises a thermoplastic material, such as
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PYC,  a polyolefin or the like, wore ypreferably, a

homopolymer material,

The printed wmarker according to the invention preferably
comprisns « plastics strip or length ol plastics Lubing
(wnich  tubing may be heat wshrinkable or unou-heat
shrinkable) . Where the printed warker is in the form ob
plastics tubing, it is preferred that the feedstock is in
the Lorm of Llattened tubing. This facilitates ease of

printing,

Tt is preferred that the print carrier comprises a
plastics £ilm (desirably comprising polyester) preferably
of a thickness substantially in the range 4-15 microng,
more prefarably apﬁroximately 6 wmicrens. The print
carrier is capable of separating from the print
compusition it carries during the thermal rtransfer
printing process. Desirably the prinll carrier is wound

from a raeel store,

The print composition (or ink) c¢arried hy the print
carrier is preferably touch dry. Thoe first and second
pigmentation waterials are preferably relatively dark in
colouwr and may for example bhe blue or bluck. The
pigumantahion materials may for cxample comprise dyes of

sultable composition to ensure that one penctrates the

~

substrate «ind the other adheres to the surface ol the

4

substrate during Lhe printing process.

One or other (or both) of Lhe first and second

pigmentarion materials may comprise a mixture or
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componition of a plurality of dyes.

5

Tt is preferred that the printing compositiou comprises
Lhe pigmentation materials and the plastics materisl bound
in a matrix material. The printing compogition is
preferably applied to the print carrier as a laysr. The
malrix material may, for example, comprise a relatively
soft, high wolecular weight material such as & wix or wax-

like material.

The therwal Lransfer printer may be arrarnged to print any

predetermined indicia mark upon the substrate.

The invention will rniow be further described in a specific
embodiment hy way of example only and with reference te

the acoompanying drawings in which:

Figure 1 is a plan view of a first embodiment = marked
P

substrale according to the invention;

Figure 2 1s a2 schematic sectional view of a prior art

marked suhsirate;

Figure 3 is a schematic view of thermul transfer printing

apparatug Lor operating the process of the jnvention; and

Figure 4 is a schematic sectional view of a substrate
marked in accordance with the invention.

o
Referring to the drawings, Figure 1 shows “Ffeedstock” in

the form of a length of flattened heat-shrinkable plastics
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rubing 1 (or sheathing); followiwg printing of a

rospechive portion of the tubing 1 a marked indicium 2 is

identifiable on the surface.

Referyring (o Figure 2, when applying convert ional Lhermal
Lransfei printing techniques, a 1ayer of printed ink 3
adheras Lo the surface of tubing 1. 1t is possible
intentionally, or accidentally, to remove the primed ink
layer 3 from che underlying plastics tubing substrate 4 by

abrasion, «hemical action or degradation due ho expusure

to wltra.-vieolet radiation.

The apparatus for printing of the tubing substrate 1 is
shown in Figure 3 and generally designated 4. The
apparatus  compriseg a drive zroller 35 which draws
feedstock tubing 1 from a reel store (not shown) to extend
past a thermal printing hcad 36 of +he appavatus,
Simul tanecusly, a printer ribbon 34 is fed from a store of
unused  ribhon 39 extending past printing  head 36,
subsnequant ly being wound of reel 40, To use, the printing
head 36 ia urged to press against flattened fondstock tube
1 sandwiching printer ribbon 38 Lherebetween, gsuch that
printer ribbon 38 ig held in registor with the fendsbtock
tubing 1. Tn this way, the relevant indicia are marked on
the tubing 1 as the print composition carviced by the
printer ribbon 38 1s transferred to the surface ol Lhe

flattenacd tubing 1.

Printer ribbon 38 comprises a poelyester backing Lilm
boeltwaan 4-15 mi.crons in Lhickness (proferably

approximately 6 microns in thickness), and which is
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arranged +to release the printing composition under the
appliwd pressure and heat of the thermal printer héad 36.
The print coumposition carried by the printer ribbon 38 i

dry to the btouch and comprises Eirsgt and uecond scelectad

in

rigmentation materials (such as respeclive dyes) and a
thrmoplastie material compatible with the material of the
tubing 1 carvied in a suitable matrix malerial, such as

w‘ax -

10 One  of +the pigmentation materials, and alse the
thermoplastic material, are selected to bind with the
plastics material of the tubing substrate, or penebrate
into the plastics material of the tubing substrate (lLor
example by diffusicn), upon applicalion of Uthe thermal

1.5 translcr printing head. In this way, as shown most
clearly in figure 4, a substantially indelible mark 7 in
the required configuration of the indicia iu formed at, or
more preferably below, the surface ol the substralte
material {wall of tubing 1). The oltbher ol the

20 pigmentalion materials is selected Lo be printable on the
surface of the plastics tubing 1 substrate, and nol to
penetrate sianificantly below the subuslrate surface, Thiu
provides &  surface printed mark 3 overlaying the

subsurlace wark 7.

[ 3
v

A suitable printing composition and matrix for porformance

of the invention has been found to be as {ollows:

1) 50-70% by weight, first and sccomd plgmentaition
30 malerials. The first pigmentation matcrial coupriges

a first dye (a solvent violet) based on N - tetra, N

This Sheet Has Been R eplaced
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- penta, N - Lisea para-rosanilinc hydroechliorides and
a second dye (a solvent black) being an azo dye of
formula ¢, H,, N; chemical name 1 H - pyrimidine, 2,3
- dihydro - 2,2 - dimethyl - 6 ({4 - (phenylaszo) - 1
b - naphthyl) azo]. The second pigmentation matcrial
comprises an amorphous black inert solid such as

furnace black.

ii)}) 8-12% by weight low molecular weiyht homopolymer PVC.

10
1il) 15-20% by weight, releasing agemt comprising a wax
(gtearic acid).
The constituents of the printing compesitien are milled
14 togelher; the combined material ig then layered omto the
polyaster Film:
1nn uste, the first pigmentation material binds with the PVC
nomo polymer waterial and penetrates Lhe material of the
20 plastices tube 1 to provide the subsurface wark 7. The
second plgmentation material provides the surface printed
mark 3 overlaying the subsurface mark 7.
The invention provides a single stage printing procoss for
25 printing a high quality and substantially indelible mark
upon plastics substrates. The printed mark doas not
require fixing (which is often necessary with prior art
techiigues) and has good resistance to fading under ultra-
violet radiarhion. The printer ribbon can be used with
30 conventional thermal transfer printing dpparatus.
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A thermal transfer printing process for marking a
plastics substrate, the process cowprising applyng
heat #nd pressure to a print carrier registering
agalnst the substrate resulting in 4rensfer of a
printing composition carried by the print carrier to
the subgtrate, the printing compesition comprising a
Eirst. pigmentation material arranged to bind to or
penctrate into the plastics substrate to form a
subsitantially permanent mark below the surface of the
substrate, and a second pilgmentation wmaterial
arranged to adhere to the surface of the pubsitrate

overlaying the gubstantially permanent mark.

A printing process according to «¢laim 1, wherein the
printing composition carried by the print carrier
comprisces the first and second pigmentation materials
and also a plastics material facilitating binding

with or penetration into the substrate.

A printing process according to claim 1 or claim 2,
wherein the plastlcs material comprising the printing
omposition comprises plastics material substantially

identical to the plastics material comprising the

A printing process according to wlaim 1 or claiwm 2,
wherein tLhe plastics material comprising Lhe printing

composition comprises material differenl from bthe

plastics material comprising the substrate. —
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A process according to any precedinn claim, whaerein
the plastics material carried by the print carricer

compr ises a thermoplastic material.

A procceus according to any preceding claim, whercin
the plastics material carried by the print carrvier

couprises a4 homopolymer material.

A process according to any preceding claim, whorein
the substrate comprises a plasti¢s strip or lenghh

of plaustics tubing.

A procenss according to any preceding claim, whorein
the substrate is in the form of plastiecs Lubing, the
feadstock being in the form of flattened tubing.

A prouvess according to any preceding ctaim, whorein

the print carrier comprises & plastics film,

A process according to claim 9, wherein Lhe priot

carrier comprises a polyester film.

A proceud according to any preceding <laiwm, wherein
the print carrier is of a thickness substantially in

the range 415 microns.

A proceygs according to any preceding claim, wharein
e prinl carrier is of a thickness of approximately

& nicrons

This Sheet Has Been Repl
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3. A process according to any precwding claim, wherein
thie print carrier is capable of separating from the
print  compeosition during the thermul —<transfer
pricting precess.

4. A procens according to any preceding olaim, whercin

the print carrier is wound from a reel gtore.

[
(93]

A process according to any preceding claim, wherein
10 the print cemposition (or ink) carried by the print

carrier is touch dry.

e, A process according to any preceding claim, whorein

Lhe first and second pigmentation materials are
15 relatively dark in colour.

17. A process according to any preceding claim, wherein
the pigmentation material comprises dves of suitable
composition to ensure that one penetrates the

20 - substrate and the other adheres to Lhe surface of tﬁe

substrate during the printing process.

18. A process according to any precoding claim, whersin

one or other (or both) of the first and second

[\
r

plgmentation materials may compriusc a mixture or

composition of a plurality of dyes.

19. A process according to any preceding claim, whorein
the printing composilion comprises the pigmentation

10 materials and the plastics material bound in a matrix

~erial.
This Sheet Has Been Replaced
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A proceus according to ¢laim 19, wherein, the matrix

I

mialet ial comprises a relatively solt, high molecular

we ight material such as a wax or wax-1like material.

A process according to any preceding claim, whevein

the prinl carrier carries:

i) 50-70% by weight, first and second

pigmentation materials;
ii) 8-12% by weight plasties material
susceptible to binding with or penetrabing

into the substrate; and,

15-20% by weight, releasing agenl/matrix

’_.
faa
=

material.

A procent according to claim 21, wherein the plastics
material couprises a low molecular weight homopolymer

Pve,

A process according to claim 21 or «ilaim 22, wheraein
the releasing agent/matrix material comprises a wax

mal.eerial such as stearic acid.

A procesg according to any precoding elaim, wherain
Lthe fireh pigmentation material comprises a firsh dye
{# solvent violet) based on N - tetra, N penta, N -
Lisea para-rosaniline hydrochlorides znd & scuond dye

(a solvent black) being an azo dye of formula ., My
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N; ¢hemical name 1 H - pyrimidine, 2,3 - dilydro - 2,2

13

- dimeLhyl 6 [{¢4 - (phenylazo) 1 -~ naphrhyl)
awol .
b 25. N process according to any preceding claim, wherein

the second pigmentation material comprigses an

amorphous black inert solid such ag furnace black.

26, A procens according to any preceding elaim, whercin

2
(=

the printing composition iz applied +o *the print

carrier as a layerx.

27. A process according to any preceding claim, whercin
the thermal transfer printer is arranged to prini a

1% predetermined indicia mark upon the substrate.

28. A plsstics printed marker comprising a plastics
substrate having a printed maxk, the printed mark

comprising:

206

a) 4 first, sub-surface portion of a

..
-

~
Ix;
[
=

pigmentation material bound to, or penetrated
into the substrate, and;

25 v} a  second, surface porlion of a  second
pigmentation material adhered to Lhe surface of
the substrate overlaying the sub-surface portion

ol Lhe mark.

30 29. A-plostics printed marker accordine Lo claim 28,

wharein the gubstrate comprises a plastics strip,
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A plastics printed marker accordint tae claim 28,

wherein the substrate comprises a longih of plastics

A plastics printed marker according Lo any of claims
28 to 30, wherein the first and second pigmentation

maberials are relatively dark in coloanr.

A plastics printed marker according o any of claims
28 to 31, wherein one or other (or both) of the [irst
and sccond pigmentation waterials may comprise a

mixture or composition of a pluralily of dves.

i print carrier carryrying a releanable priuting
composition, which print coumposition cowpriges a
firul pigmentation material capabls of hinding 1o ov
penatrating into a plastics substrate, and a second
pilgmentation wmaterial capable of adbering to the

surlace of the plastics substratco.

A print carrier according to claim 33, wharein the
printing composition carried hy thie print carrier
compr isas the first and second pigmuntzticonm materials
and also a plastics material facilitating binding

with or penetration into the subustrate.

A print carrier according to claim 34, wherein tho

plastics material carried by vhe prinmt carrier

comprisce:s a Lhermoplastic malerial.

This Sheet Has Been Replaced
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A print carrier according te claim 34 or claim 3§,
herain the plastics material carcied by the print

carrier comprises. @ homopolymer marerial.

A print carrier according to any of claims 33 Lo 16,

whercin the print carrier comprises a plastics film.

A priul carrier according to «laim 37, whercin Lhe

print carrier comprises a polyester film.

A print carrier according to any of claims 33 to 38,
wherein the print carrier is of a thickness

substantially in the range 4-1%5 micsrons.

A print carrier according to any of slaims 33 to 39,
wherein the print carrier is of a thickness of

approximately 6 microns.

A print carrier according to any of claims 33 to 40,
wherein the print carrier is capebie af separating
from the print composition during a thermal transfer

printing process.

A print carrier according to any of claims 323 Lo 41,

wherein the print carrier iz wound in & reel sLore.
A print carrier according to any of claims 33 to 42,
whercin Lhe print composition (or ink) cavricd by the

prinl carrcier is touch dry.

A print carrier according to any of claims 33 vto 43,
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wherein the first and second pigmentation materials

are relatively dark in colour.

45. A prlot carrier accoxding to any of claims 33 Lo 44,
f wherein one or other (or poth) of the first and
gacond plgmentation materials comprise a mixrure ox

composition of a plurality of dyss.
46. A print carrier according to any of claims 33 Lo 45,
10 wherein the printing composition comprises the
plgmentation materials and the plastics material

bound in 4 watrix material.

47, A print carrier according to «laim 46, whoerein, the
18 matrix material comprises a rclatively soft, high
molecular weight material such as a2 wax or wax-like

material.

48, A print carrier according to any of elaims 33 to 47,
E < Y

20 wherein the print carrier carries:

i) 50-70% by weight, firgk and seacond

pigmentation materials;

2% ii) B-12% by weight plastics malerial
susceptible to pkinding with or pupnetrating

into a plastics substrate; and,

iii) 15-20% by weight, releasing agent/matrix

30 material.
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43. A print carrier according to claims 48, wharein the

17

plastics material compriscs a low wnolecular weight
homopalymer PVC.
i 50. A print carrier according to «laim 48 or ciaim 49,
wherein the releasing agenf/matrix meterial comprises

a wax mabterial such as stearie atticd.

1
[

A print carrier according to any of claims 33 ko 50,
10 whercin the first pigmentation matevial comprises a
tirst dye (a solvent violet) based on N - tetra, N -
peuta, N - Lisea para-rosaniline hydrochlorides and
a second dye (a solvent black) baing an azo dys of

formula ¢,, H,y N; chemical name 1 H - pyrimidine, 2,3

ot
-
(o4

- dihydro - 2,2 - dimethyl - 6 [{4 - (phenylazo) - 1

- naphthyl) azol.

$2. A print carrier according to any of elaims 32 Lo 51,
whercin Lhe second pigmentation material compriges an
20 amorphots black inext seolid such as farnace black.
53. A print carrier according to any of claimg 33 to 52,
wharein the printing composition (s applied to Lhe

print carrier as a layer.

Y
4. N thermal transfer printing process substantially as
herein described with reference to the sccompanying
drawings,
30 55. N printed plastics marker substartially as herein

dascribed  with reference to  +he accompanyitg
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