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(57) ABSTRACT 

The present invention relates to a laminate ?lm Where on at 
least one face of a substrate layer selected from polyester 
?lm and aliphatic polyamide ?lm; there is provided a 
polyamide layer in Which the chief component is an aro 
matic polyamide of glass transition temperature at least 60° 
C.; as a layer to undergo vapor deposition, and (1) the 
center-line average roughness (Ra) of the face Which is to 
undergo vapor deposition is in the range 0005 to 0.03 pm; 
or (2) betWeen the substrate layer and the polyamide layer; 
a layer comprising a single polymer or a plurality of poly 
mers of SP value 10 to 15 is interposed betWeen the substrate 
A layer and the polyamide C layer; and the invention offers 
?lm for vapor-deposition Which is outstanding in its pro 
cessability in vapour-deposition, and in its gas barrier prop 
erties. 
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LAMINATE FILM AND A VAPOUR-DEPOSITED 
FILM EMPLOYING SAME 

[0001] This application is a continuation of international 
application number PCT/JP00/05691, ?led Aug. 24, 2000. 

TECHNICAL FIELD 

[0002] The present invention relates to a laminate ?lm 
Which is outstanding in its oxygen and Water vapour barrier 
properties, and to a vapour-deposited ?lm employing same. 

TECHNICAL BACKGROUND 

[0003] For the purposes of storing foods and pharmaceu 
tical products over a long period of time, it is necessary to 
carry out packaging Which is outstanding in its gas barrier 
properties, that is to say Which has the effect of preventing 
penetration from outside of the oxygen and Water vapour 
Which accelerate deterioration and putrefaction. In recent 
years, there has been an increasing demand that the ?lm 
packaging With outstanding gas barrier properties used for 
this purpose be transparent in order to enable, in particular, 
the state of the contents to be ascertained. 

[0004] NoW, as an example of non-transparent packaging 
Which possesses high-level gas barrier properties, there is 
knoWn ?lm packaging Where aluminium foil has been 
laminated but, When compared to polymer ?lm, aluminium 
foil has poor ?exing characteristics and pinholes are pro 
duced by, for example, folding-over during processing and 
the like, so the gas barrier properties are easily impaired, and 
hence there is desired a replacement ?lm having high-level 
gas barrier properties matching aluminium foil. 

[0005] As examples of transparent gas barrier ?lms, there 
are knoWn those Where polyvinylidene chloride or ethylene/ 
vinyl alcohol copolymer is laminated. Moreover, it is 
already Well-knoWn that Where metal compounds are formed 
on a polymer ?lm the gas barrier properties and transparency 
are good. 

[0006] HoWever, conventional transparent gas barrier 
?lms have problems of the folloWing kind. Polyvinylidene 
chloride resin or ethylene/vinyl alcohol copolymer resin 
laminate ?lms are inadequate in their oxygen and Water 
vapour gas barrier properties and, in particular, there is a 
marked loWering thereof in high temperature steriliZation 
treatments. Furthermore, When incinerated, polyvinylidene 
chloride produces chlorine gas and there are concerns about 
its effects on the terrestrial environment. 

[0007] On the other hand, ?lm Where a coating of silicon 
oxide or aluminium oxide has been formed by vapour 
deposition has excellent barrier properties but, in recent 
years, as eating habits have become more sophisticated, and 
along With the appearance of various different kinds of food 
products and cakes/confectionary on the market, the 
enhancement of properties such as the barrier properties and 
the prolonged maintenance of product quality have come to 
be regarded as even more important. In particular, in the 
packaging of snack confectionary and foods, gas barrier 
properties Which exceed those achieved hitherto have begun 
to be demanded to prevent oxidation or dampening of the 
contents, and in order to ensure fresh quality over a long 
period. 
[0008] In order to meet such requirements, for example in 
JP-A-10-29264 there is described the provision of an inor 
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ganic vapour-deposited layer on a polyamide ?lm; in JP-A 
7-223305 there is described a polyester/aromatic polyamide 
laminate ?lm; and in JP-A-9-174777 there is described the 
provision an inorganic vapour-deposited layer on the poly 
ester side of a polyamide/modi?ed-polyester laminate ?lm. 
While the gas barrier properties are certainly improved 
thereby, they do not achieve the high levels recently 
demanded. 

[0009] Consequently, the objective of the present inven 
tion lies in overcoming the problems of the prior art and, 
With the aim of markedly enhancing the gas barrier proper 
ties in respect of oxygen and Water vapour of vapour 
deposition ?lm, offering a ?lm for vapour deposition Which 
is made to manifest outstanding gas barrier properties; 
together With a vapour-deposited ?lm employing same. 

DISCLOSURE OF THE INVENTION 

[0010] The present invention relates to a laminate ?lm 
Where a polyester ?lm or an aliphatic polyamide ?lm is 
employed as a substrate layer (the A layer), and Where a 
polyamide layer (the C layer) in Which the chief component 
is an aromatic polyamide of glass transition temperature at 
least 60° C. is employed as a layer to undergo vapour 
deposition, and the centre-line average roughness (Ra) of the 
face Which is to undergo vapour deposition is in the range 
0.005 to 0.03 pm. Furthermore, the present invention relates 
to a laminate ?lm Where a polyester ?lm or an aliphatic 
polyamide ?lm is employed as a substrate layer (the A 
layer), and Where a polyamide layer (the C layer) in Which 
the chief component is an aromatic polyamide of glass 
transition temperature at least 60° C. is employed as a layer 
to undergo vapour deposition, and betWeen the A layer and 
the C layer there is interposed a layer (the B layer) com 
prising polymer of SP value 10 to 15. Moreover, the present 
invention also relates to a packaging ?lm Where an inorganic 
thin ?lm has been vapour-deposited on the vapour-deposi 
tion face of said laminate ?lm. 

OPTIMUM FORM FOR PRACTISING THE 
INVENTION 

[0011] Polyester ?lm in the present invention refers to a 
polymer ?lm comprising a dicarboxylic acid component and 
a glycol component. Examples of the dicarboxylic acid 
component are isophthalic acid, terephthalic acid, phenyl 
4,4‘-dicarboxylic acid, 2,6-naphthalenedicarboxylic acid, 
naphthalene-2,7-dicarboxylic acid, naphthalene-1,5-dicar 
boxylic acid, diphenoxyethane-4,4‘-dicarboxylic acid, 
diphenylsulphone-4,4‘-dicarboxylic acid, diphenylether-4, 
4‘-dicarboxylic acid, malonic acid, 1,1-dimethylmalonic 
acid, succinic acid, glutaric acid, adipic acid, sebacic acid, 
decamethylenedicarboxylic acid and the like but, amongst 
these dicarboxylic acid components, ?lm comprising an acid 
component in Which the chief component is terephthalic acid 
and/or 2,6-naphthalenedicarboxylic acid, is preferred. If the 
chief component is other than terephthalic acid or 2,6 
naphthalenedicarboxylic acid, the adhesive strength of the 
vapour-deposited ?lm tends to be inferior and it may be 
dif?cult to obtain outstanding gas barrier properties. 

[0012] On the other hand, examples of the glycol compo 
nent are glycol components such as ethylene glycol, tetram 
ethylene glycol, hexamethylene glycol, neopentyl glycol, 
1,3-propanediol and other such aliphatic glycols, cyclohex 
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anedimethanol and other such alicyclic glycols, and bisphe 
nol A, bisphenol S and other such aromatic glycols, and also 
polyethylene glycol, polypropylene glycol, polytetrameth 
ylene glycol, and copolymer materials such as polyethylene 
glycol/propylene glycol copolymer but, of these, a glycol 
component in Which ethylene glycol is the chief component 
is preferred. With other than ethylene glycol as the chief 
component, the adhesive strength of the vapour-deposited 
?lm tends to be inferior and it may be dif?cult to obtain 
outstanding gas barrier properties. NoW, there may be jointly 
used tWo or more such dicarboxylic acid components and/or 
glycol components. 
[0013] Other polyesters can be incorporated into the poly 
ester ?lm Within a range such that the effects of the invention 
are not impaired. Examples of such other polyesters are 
polyethylene terephthalate (PET), polypropylene terephtha 
late (PPT), polybutylene terephthalate (PBT), polyhexam 
ethylene terephthalate (PHT), polyethylene naphthalate 
(PEN), polycyclohexane-dimethylene terephthalate (PCT), 
polyhydroxybenZoate (PHB) and copolymer resins thereof. 
Furthermore, aliphatic polyamide ?lm in the present inven 
tion refers to a polyamide ?lm obtained by the ring opening 
polymeriZation of a lactam, the polycondensation of an 
aminocarboxylic acid or the polycondensation of a diamine 
and dicarboxylic acid. Speci?c examples are polyamide 6, 
polyamide 12, polyamide 11, polyamide 6-6, polyamide 
6-10, polyamide 6-12 and copolymers or mixtures thereof. 

[0014] The ?lm of the present invention needs to have a 
substrate layer selected from polyester ?lms and aliphatic 
polyamide ?lms and, in terms of the vapour-deposition 
processability, a polyester ?lm is preferred. 

[0015] The aromatic polyamide in the present invention is 
a polyamide in Which at least 85 mol % of the amide bonds 
are obtained from a aromatic diamine and/or an aromatic 
dicarboxylic acid component. Speci?c examples thereof are 
poly-p-phenylene terephthalamide, poly-m-phenylene 
terephthalamide, poly-p-benZamide, poly-4,4‘-diaminoben 
Zamide, poly-p-phenylene-2,6-naphthalicamide, copoly-p 
phenylene/4,4‘-(3,3‘-dimethylbiphenylene)-terephthala 
mide, copoly-p-phenylene/2,5-pyridylene-terephthalamide, 
poly-o-phenylene naphthalamide, poly-m-phenylene 
phthalamide, poly-p-phenylene phthalamide, poly-o-phe 
nylene isophthalamide, poly-m-phenylene isophthalamide, 
poly-p-phenylene isophthalamide, poly-o-phenylene tereph 
thalamide, poly-1,5‘-naphthalene phthalamide, poly-4,4‘ 
diphenylene-o-phthalamide, poly-1,4-naphthalene phthala 
mide, poly-1,4-naphthalene isophthalamide, poly-1,5 
naphthalene isophthalamide, and aromatic amides 
containing alicyclic amines typi?ed by those Where some of 
the benZene rings of the aromatic diamines in the aforesaid 
polymers are replaced by piperaZine, 1,5-dimethylpipera 
Zine or 2,5-diethylpiperaZine, or aromatic polyamide 
copolymers containing tWo phenylene groups Which are 
linked by means of an ether linkage, for example When the 
aromatic diamine is 3,3‘—oxydiphenylenediamine or 3,4‘ 
oxydiphenylenediamine, or by —S—, —SO2—, —CO—, 
—NH— or the like, examples of Which are poly-3,3‘ 
oxyphenyleneterephthalamide/poly-p-phenylene tereph 
thalamide copolymer, poly-3,4‘-oxydiphenylene tereph 
thalamide/poly-p-phenylene terephthalamide copolymer 
and the like. 

[0016] It is necessary that there be laminated to at least one 
face of the substrate layer selected from polyester ?lm and 
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aliphatic polyamide ?lm, a polyamide C in Which the chief 
component is, from amongst the aforesaid aromatic polya 
mides, an aromatic polyamide of glass transition tempera 
ture at least 60° C. If the glass transition temperature is less 
than 60° C., it is dif?cult to obtain outstanding barrier 
properties of the vapour-deposited ?lm, so this is undesir 
able. More preferably, the glass transition temperature is at 
least 80° C. and still more preferably at least 100° C. The 
upper limit of glass transition temperature in the case of 
aromatic polyamides is about 120° C., and so the substantial 
upper limit of glass transition temperature is 120° C. 

[0017] The laminated thickness of the C layer is preferably 
in the range 0.01 to 5 pm. With less than 0.01 pm, it is 
dif?cult to obtain outstanding vapour-deposited barrier prop 
erties, so this is undesirable. Conversely, if the laminated 
thickness exceeds 5 pm then, depending on the thickness of 
the substrate layer, curling of the ?lm tends to occur and 
handling is impaired, so this is undesirable. More preferably, 
the laminated thickness is 0.05 to 5 pm and still more 
preferably it is 0.1 to 5 pm. 

[0018] In the ?lm of the present invention, it is preferred 
that a B layer comprising a single polymer, or a plurality of 
polymers, of SP value (solubility parameter) 10 to 15 be 
interposed betWeen the substrate layer, that is to say the A 
layer comprising polyester ?lm or aliphatic polyamide ?lm, 
and the polyamide C layer. In the case Where the A layer is 
an aliphatic polyamide ?lm, then there need not necessarily 
be interposed a polymer B layer, but in the case Where the 
A layer is a polyester ?lm, if no polymer B layer is 
interposed, problems such as layer separation tend to arise, 
so it is preferred that a B layer be interposed. 

[0019] Here, SP values (solubility parameters) are num 
bers Which denote the compatibility of compounds, and the 
SP value can be determined by a measurement means such 
as the latent heat of evaporation method, the vapour pressure 
method, the dissolution method, the sWelling method, the 
surface tension method, the critical pressure method or the 
thermal expansion coef?cient method, or by calculation 
based on the molecular attraction constant method using the 
molecular attraction constants proposed by Small, Hoy et al 
(Hoy K L, J. Paint Technol. 42(541)76-(1970), Small PA, J. 
Appl. Chem. 3, 71-(1953)). 

[0020] In the ?lm of the present invention, the polymer B 
layer is preferably composed of a polyester D and a polya 
mide E. As polyester D, there may be used a polyester of the 
same kind as described above, or there can be used another 
polyester. As polyamide E, there may be used an aforesaid 
aliphatic polyamide or aromatic polyamide, or a mixture of 
the tWo, but, in terms of the adhesion properties, it is 
preferred than an aromatic polyamide be used. In terms of 
the adhesion properties, the compositional ratio (Weight 
ratio) of polyester D/polyamide E in the polymer B layer is 
preferably from 90/10 to 10/90. 

[0021] The laminated thickness of the polymer B layer is 
not particularly restricted but, from the point of vieW of the 
adhesion properties, 0.1 to 10 pm is preferred and 0.2 to 5 
pm is more preferred. 

[0022] The lamination method is not particularly restricted 
and examples include the method of lamination by coating 
and the method of lamination by co-extrusion, With the 
method based on co-extrusion being particularly preferred in 
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terms of the adhesion properties of the respective layers, and 
the oxygen and Water vapour barrier properties. 

[0023] In the case of the ?lm of the present invention, it is 
preferred that the centre-line average roughness (Ra) of at 
least one face of the polyamide C layer be 0.005 to 0.03 pm. 
More preferably, it is 0.008 to 0.025 pm, and still more 
preferably 0.01 to 0.02. If Ra is less than 0.005 pm, the ?lm 
handling characteristics tend to be impaired, so this is 
undesirable. If Ra exceeds 0.03 pm, then as Well as the 
resistance to scratching being impaired, pin holes are readily 
produced at the time of the vapour-deposition, so this is 
undesirable. There are no restrictions on the method for 
ensuring Ra lies Within the aforesaid range, but the method 
of incorporating particles into the substrate layer is pre 
ferred, and there may also be used the method of using a 
metal drum With a textured surface to transfer the texture at 
the drum surface to the ?lm. 

[0024] The ?lm of the present invention preferably has a 
substrate layer planar orientation coefficient (fn) lying in the 
range 0.155 to 0.180, and more preferably in the range 
0.1625 to 0.175. If fn is less than 0.155 then, since the ?lm 
orientation is loWered, there is a loWering of strength and the 
?lm is readily stretched by external forces, and the process 
ing suitability tends to be reduced, so this is undesirable. 
Conversely, if it exceeds 0.180, ?lm WidthWise-direction 
variation in properties and Whitening readily occur, so this is 
undesirable. 

[0025] The ?lm of the present invention Will preferably 
have a percentage heat shrinkage, measured at 150° C. for 30 
minutes, of 0.5 to 2% in the ?lm lengthWise direction and 
—1.2 to 0.5% in the WidthWise direction, and more preferably 
1 to 2% in the ?lm lengthWise direction and —1 to 0% in the 
WidthWise direction. In the case Where the heat shrinkage 
exceeds 2% in the ?lm lengthWise direction or exceeds 0.5% 
in the WidthWise direction, or again if the ?lm extends more 
than 1.2% in the WidthWise direction, dimensional changes 
readily occur at the time of vapour-deposition, or during 
processing When an external force is applied such as during 
lamination or printing, so this is undesirable. It is preferred 
that the lengthWise direction heat shrinkage at 150° C. for 30 
minutes be as small as possible but, since there is an 
inevitable 0.5% lengthWise shrinkage, the loWer limit of heat 
shrinkage in the lengthWise direction is essentially 0.5%. 
NoW, a minus (—) value of heat shrinkage here denotes 
elongation. 

[0026] In the present invention, the difference in Ra 
betWeen that of the face Which is to undergo vapour 
deposition and that of the face Which is not to undergo 
vapour-deposition (ARa) is preferably in the range 0.003 to 
0.045 pm. It is further preferred that ARa be 0.005 to 0.045 
pm. Ra for the face Which is not subjected to vapour 
deposition is preferably 0.008 to 0.05 pm, and more pref 
erably 0.01 to 0.03 pm. If Ra for the face not subjected to 
vapour deposition exceeds 0.05 pm, the slipperiness is too 
great, and instead the vapour-deposition characteristics and 
processability are impaired, for example the handling prop 
erties are adversely affected, so this is undesirable. 

[0027] The particles added to the ?lm of the present 
invention are not particularly restricted providing they are 
inactive in terms of the polyester but, as examples of the 
added particles, there are inorganic particles, organic par 
ticles, crosslinked polymer particles and particles Which are 
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internally-produced Within the polymeriZation system. TWo 
or more types of such particles may be added. The amount 
added is preferably from 0.01 to 10 Wt % and more prefer 
ably from 0.02 to 1 Wt %. The average siZe of the particles 
added is preferably 0.001 to 10 pm and more preferably 0.01 
to 2 pm. If the average particle siZe exceeds 10 pm, ?lm 
defects tend to be produced, Which is undesirable. 

[0028] The inorganic particles used are not particularly 
restricted and examples include calcium carbonate, kaolin, 
talc, magnesium carbonate, barium carbonate, calcium sul 
phate, barium sulphate, lithium phosphate, calcium phos 
phate, magnesium phosphate, aluminium oxide, silicon 
oxide, titanium oxide, Zirconium oxide, lithium ?uoride and 
the like. 

[0029] Examples of the organic particles are calcium 
oxalate, and the terephthalic acid salts of calcium, barium, 
Zinc, manganese, magnesium and the like. 

[0030] Examples of the crosslinked polymer particles are 
the homopolymers or copolymers of vinyl monomers such 
as divinyl benZene, styrene, acrylic acid and methacrylic 
acid. Furthermore, organic ?ne polymer particles of poly 
tetra?uoroethylene, benZoguanamine resins, thermosetting 
epoxy resins, unsaturated polyester resins, thermosetting 
urea resins, thermosetting phenolic resins and the like are 
also favourably employed. 

[0031] As particles internally-produced Within the poly 
meriZation system, there can be used those produced by the 
knoWn method of adding an alkali metal compound or 
alkaline earth metal compound to the reaction system, and 
also by further adding a phosphorous compound. 

[0032] Optionally, in the ?lm of the present invention, 
there can be incorporated ?ame retardants, heat stabiliZers, 
antioxidants, UV absorbers, antistatic agents, pigments, 
dyes, fatty acid esters, Waxes or other organic lubricants, or 
antifoaming agents such as a polysiloxane. 

[0033] The thickness of the ?lm of the present invention is 
not particularly restricted but it is preferably 1 to 300 pm and 
more preferably 5 to 100 pm. 

[0034] The ?lm structure may be a tWo-layer laminate of 
A/C, a three-layer laminate of A/B/C or a multi-layer 
laminate With more than three layers, and the lamination 
thickness ratio may be freely set. Furthermore, there may 
also be laminated layers other than these, for example an 
antistatic layer, a matt layer, a hard coat layer, a ready-slip 
coating layer, a ready-adhesion layer, a tacky adhesion layer 
or the like. 

[0035] In the case of the ?lm for vapour-deposition of the 
present invention, by subjecting the surface of the polya 
mide C layer Which is to undergo vapour-deposition to a 
corona discharge treatment and raising the surface Wetting 
tension to at least 35 mN/m, the adhesion of the vapour 
deposited inorganic thin ?lm is enhanced, so this is prefer 
ably employed. The gas atmosphere at the time of the corona 
discharge treatment may be air, carbon dioxide or a mixed 
nitrogen/carbon dioxide system, and When, in particular, the 
corona treatment is carried out in carbon dioxide gas or in a 

mixed nitrogen/carbon dioxide gas (volume ratio in the 
range from 95/5 to 50/50), the surface Wetting tension of the 
?lm is raised to 35 mN/m or above, so this is preferred. 
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[0036] As the inorganic thin ?lm there can be favourably 
used an aluminium thin ?lm and/or an oxide of a metal such 
as aluminium, silicon, Zinc, magnesium or the like. Amongst 
the metal oxides, the use of an aluminium oxide thin ?lm is 
further preferred from the point of vieW of gas barrier 
properties and cost. The metal oxide may be just one of the 
aforesaid oxides or it may be a mixture thereof, and some 
metal component may also remain. 

[0037] Ordinary vacuum deposition can be employed as 
the method for forming these inorganic thin ?lms by vapour 
deposition but there can also be used methods such as ion 
plating or sputtering, or activation of an evaporated material 
With a plasma. With regard to the method of forming a metal 
oxide, there may be favourably employed, from the point of 
vieW of productivity, the method of building-up the metal 
oxide by direct evaporation of a metal oxide, or by reactive 
vapour-deposition in an oxidiZing atmosphere. Again, 
chemical gas phase vapour deposition methods (so-called 
CVD methods) can be used as vapour deposition methods in 
the broad sense. An oxidiZing atmosphere refers to the 
introduction into the vacuum deposition device, in the 
required amount, of oxygen gas by itself or oxygen gas 
diluted With an inert gas. An inert gas denotes a rare gas such 
as for example argon or helium, or nitrogen gas, or mixtures 
thereof. Reactive vapour deposition is a technique in Which 
evaporation is effected from a metal or metal oxide in an 
oxidiZing atmosphere, and an oxidation reaction brought 
about in the vicinity of the substrate layer so that formation 
is effected on the substrate layer. The evaporation source for 
such purposes may have a boat 

[0038] form of resistance heating system or a crucible 
form based on radiant or high frequency heating, or there 
may be used a system based on electron beam heating, but 
there are no particular restrictions thereon. 

[0039] In the case Where the inorganic thin ?lm is a metal 
oxide, it is most preferred that it be totally the oxide but, 
generally speaking, When trying to totally form the oxide 
there is a high likelihood of producing regions Which are 
over-oxidiZed and Where the gas barrier properties are 
inferior such that it is difficult to obtain high overall gas 
barrier performance. Hence, the inorganic thin ?lm may be 
an incompletely-oxidized ?lm in Which some metal com 
ponent remains. Where used as a packaging bag, the light 
transmittance of the vapour-deposited ?lm is preferably at 
least 70%, more preferably at least 80% and still more 
preferably at least 85%, from the point of vieW of being able 
to con?rm the quality of the contents. The upper limit of 
light transmittance is restricted by the light transmittance of 
the polyester ?lm in the present invention, and since the 
upper limit of the light transmittance of such ?lm is 92%, the 
essential upper limit of light transmittance is 92%. 

[0040] With regard to the thickness of the inorganic thin 
?lm, in the case of an aluminium thin ?lm there is used a 
thickness of 20 to 50 nm and, by optical density (the 
logarithm of the reciprocal of the light transmittance) there 
is deposited material giving a value of 1.5 to 3 approxi 
mately. In the case of a metal oxide, from the point of vieW 
of the gas barrier properties and ?exibility, there is prefer 
ably used a thickness in the range 5 to 100 nm and more 
preferably 8 to 50 nm. With less than 5 nm, the barrier 
properties are inadequate, While if the ?lm thickness exceeds 
100 nm, as a result of the latent heat of condensation of the 
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metal oxide at the time of vapour-deposition there occurs 
thermal damage Where the outermost surface of the ?lm 
melts and Whitens, and the ?exibility of the vapour-depos 
ited ?lm deteriorates. Furthermore, if the ?lm is folded-over 
or the like, splitting or peeling of the vapour-deposited ?lm 
readily occurs. Hence, this is undesirable. 

[0041] It is possible to provide a layer of other resin on the 
inorganic thin-?lm vapour-deposited face of the vapour 
deposited ?lm. As said other resin, a ?lm comprising for 
example a polyole?n resin, nylon resin or polyethylene 
terephthalate ?lm is preferred, and said ?lm may be biaxi 
ally-draWn or undraWn. In the case of lamination to provide 
a heat-seal layer, an undraWn ?lm of polyole?n resin is 
preferred, and it is desirable that such ?lm be laminated by 
the extrusion-lamination method or by means of an adhesive 
agent. Such vapour-deposited ?lm is used as a packaging 
bag by superimposing heat-seal layers, and then sealing. 

[0042] The ?lm of the present invention can be produced 
using any conventionally-knoWn method. For example, in 
the case of biaxially-draWn ?lm, the polymers Which con 
stitute polyester A, polymer B and polyamide C are dried 
using an ordinary hopper dryer, paddle dryer, vacuum dryer 
or the like, after Which they are respectively supplied to 
separate extruders and melt extruded at 200-320° C. via a 
slit-shaped three-layer die, and rapidly cooled, to produce an 
undraWn laminate ?lm of polyester A/polymer B/polyamide 
C. In the case Where the T-die method is used, by employing 
the so-called electrostatic pinning method at the time of the 
rapid cooling it is possible to obtain a ?lm of uniform 
thickness, and this is preferred. Next, methods for simulta 
neously or sequentially biaxially-draWing the undraWn ?lm 
are described. In the case of sequential biaxial draWing, the 
order of draWing may be in the ?lm lengthWise direction and 
then the WidthWise direction, or the reverse. Furthermore, in 
sequential biaxial draWing, the lengthWise direction or 
WidthWise direction draWing can be carried out tWice or 
more. The method of draWing is not particularly restricted, 
and there may be used methods such as roll draWing or 
stenter draWing, and the formed ?lm shape may be ?at, 
tubular or the like. The lengthWise direction and WidthWise 
direction draW ratios can be freely set according to the 
desired orientation and suitability for vapour-deposition but 
they are preferably in the range 1.5 to 6.0. The draWing 
temperature may be any temperature lying in the range 
betWeen the glass transition temperature of the polyester and 
the crystalliZation temperature but, normally, from 30 to 
150° C. is preferred. Furthermore, folloWing the biaxial 
draWing, heat treatment of the ?lm can be carried out. The 
heat treatment temperature can be any temperature beloW 
the melting point of polyester A but, preferably, it is in the 
range from 200 to 240° C. The heat treatment may be carried 
out While alloWing the ?lm to relax in the lengthWise 
direction and/or the WidthWise direction. 

[0043] Next, before the vapour-deposition, the surface 
(polyamide C layer) of the ?lm of the present invention 
Which is to undergo vapour deposition may be given a 
knoWn treatment to promote adhesion, for example it may be 
subjected to a corona discharge treatment in air or in some 
other kind of atmosphere, or to a ?ame treatment or a UV 
treatment. In the case of a corona discharge treatment, the 
gas atmosphere may be air, carbon dioxide or a mixed 
system of nitrogen/carbon dioxide and, in particular, When 
the corona treatment is carried out in carbon dioxide or a 
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nitrogen/carbon dioxide mixed gas (volume ratio in the 
range 95/5 to 50/50), the surface Wetting tension of the ?lm 
surface Will be at least 35 mN/m, so this is preferred. 

[0044] Next, the ?lm of the present invention is set in a 
vacuum deposition device equipped With a ?lm travel 
device, and said ?lm is made to travel via a cooling metal 
drum. While so-doing, aluminium metal is heated and 
caused to evaporate, and vapour-deposition is carried out. 
Alternatively, oxygen gas is supplied to the location of 
evaporation/vaporization and, While oxidiZing the alu 
minium, condensation and deposition take place on the 
travelling ?lm, forming an aluminium oxide vapour-depos 
ited layer, and the ?lm is then Wound up. By varying the 
ratio of the amount of aluminium evaporated at this time and 
the amount of oxygen gas supplied, it is possible to vary the 
light transmittance of the aluminium oxide vapour-deposited 
?lm. FolloWing the vapour-deposition, the interior of the 
vacuum deposition device is returned to normal pressure and 
the Wound ?lm is slit. When ageing is carried out by leaving 
for at least one day at a temperature of at least 30° C., the 
gas barrier properties are stabiliZed, so this is preferred. 

EXAMPLES 

[0045] Next, the effects of the present invention are 
explained by means of examples, but the present invention 
is not to be restricted to these examples. Firstly, the methods 
of measuring the properties and the evaluation methods are 
given. 

[0046] [Methods of Properties Measurement and Evalua 
tion] 
[0047] The values of the properties in the present inven 
tion are based on the folloWing methods of measurement. 

[0048] (1) Glass Transition Temperature (Tg) 

[0049] Using a thermal analysis device, model DSC II 
made by Seiko Instruments Ltd, a 5 mg sample Was held for 
5 minutes at 300° C. and then quenched using liquid 
nitrogen, after Which the sample Was heated-up at a rate of 
20° C./minute. The centre temperature at the point of tran 
sition Was taken as the glass transition temperature (Tg). 

[0050] (2) Melting Point (Tm) 
[0051] Using a thermal analysis device, model DSC II 
made by Seiko Instruments Ltd, a 5 mg sample Was heated 
from room temperature at a rate of 20° C./minute, and the 
peak temperature of the melting endotherm Was taken as the 
melting point 

[0052] (3) Intrinsic Viscosity 

[0053] This Was measured at 25° C., With the polyester 
dissolved in o-chlorophenol. 

[0054] (4) Relative Viscosity (m) 
[0055] This Was measured in accordance With the polya 
mide test method (the formic acid solution method) in JIS 
K-6810. 

[0056] (5) Planar Orientation Coef?cient fn 

[0057] Using an Atago (Ltd) Abbe refractomer, and 
employing a sodium lamp as the light source, measurement 
of the refractive index of the ?lm Was carried out. The 
refractive index nyin the lengthWise direction Within the ?lm 
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plane, the refractive index nI3 in the WidthWise direction 
perpendicular thereto and the refractive index nu in the 
thickness direction Were determined, and then the planar 
orientation coef?cient fn obtained from the folloWing for 
mula. 

fn=(nY+nB)/2—nCX 
[0058] (6) Average Particle Diameter 

[0059] Resin Was eliminated from the ?lm by a plasma 
loW-temperature ashing treatment method and the particles 
exposed. Treatment conditions Were selected such that ash 
ing of the resin Was effected Without subjecting the particles 
to damage. 5,000-10,000 particles Were observed under a 
scanning microscope and, by subjecting the image of the 
particles to an image analyser, the average particle siZe Was 
determined from the diameter of the equivalent circle. 

[0060] In the case Where the particles Were internally 
generated particles, a polymer section Was cut and an 
ultra-thin slice of thickness about 0.1 to 1 pm prepared. 
Using a transmission electron microscope, photographs 
Were taken (ten: 25 cm><25 cm) at a magni?cation of about 
5,000 to 20,000 and the average particle siZe of the inter 
nally-generated particles calculated from the diameter of the 
equivalent circle. 

[0061] (7) Centre-line Average Roughness (Ra) 

[0062] The surface roughness Was measured using a high 
precision, thin ?lm, level difference measurement instru 
ment ET-10 made by the Kosaka Kenkyujo. The conditions 
Were as given beloW, and the average value of 20 measure 
ments Was taken as the centre-line average roughness (Ra). 

tip radius of tracer: 0.5 [urn 
tracer load: 5 mg 
measurement length 1 mm 
cut-off: 0.08 mm 

[0063] NoW, the de?nitions of Ra and Rt are given in, for 
example, “Surface Roughness Measurement and Evaluation 
Methods” by J. Nara (Ed.), published by the Sogo Centre, 
1983. 

[0064] (8) Heat Shrinkage 

[0065] Reference lines Were provided on a ?lm sample 
200 mm apart, then the ?lm cut to 10 mm and the ?lm 
sample suspended in the lengthWise direction. A 1 g load 
Was added in the lengthWise direction and the sample heated 
from 30 minutes using hot air at 150° C., after Which the 
length betWeen the reference lines Was measured, and the 
percentage shrinkage (%) obtained from the ratio of the 
extent of ?lm shrinkage divided by the original dimension. 
Where the ?lm increased in length, this Was shoWn by a 
minus 

[0066] (9) Optical Density (OD) 

[0067] In accordance With JIS K-7605, using a Macbeth 
transmission densitometer TR927, the transmission density 
of the vapour-deposited ?lm Was measured With the ?lter set 
to ‘Visual’, and this Was taken as the optical density. 
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[0068] (10) Light Transmission 

[0069] Using a model 324 spectrophotometer made by 
Hitachi Ltd, the transmittance of the vapour-deposited ?lm 
Was determined at a Wavelength of 550 nm. 

[0070] (11) Gas Barrier Properties 

[0071] A. Water-vapour Transmission (Moisture Barrier 
Property) 

[0072] Using a “Permatran” W3/31 Water vapour trans 
mission meter made by the Modern Control Co., the value 
measured under conditions of temperature=37.8° C. and 
relative humidity=100% Was expressed in units of g/m2.day. 

[0073] B. Oxygen Transmission 

[0074] Using an “Oxtran”-100 oxygen transmission meter 
made by the Modern Control Co., the value measured under 
conditions of temperature=23° C. and relative humidity= 
80% Was expressed in units of ml/m2.day.MPa. 

[0075] (12) Film Thickness Structure and Thickness of the 
Inorganic Thin Film Layer 

[0076] The ?lm cross-section Was photographed under the 
folloWing conditions using a transmission electron micro 
scope (TEM), and the ?lm thickness structure and thickness 
of the inorganic thin ?lm layer Were measured. 

[0077] instrument: JEM-1200EX made by JEOL 

[0078] magni?cation: ?lm thickness structure=1000>< 
thickness of inorganic thin ?lm layer =400,000>< 

[007 9] 
[0080] (13) Adhesion of the Vapour-deposited Film 

[0081] UndraWn propylene ?lm (CPP) (3529T produced 
by Toray Plastic Films Co. Ltd, 25 pm) Was af?xed to the 
vapour-deposited face of the vapour-deposited ?lm using a 
polyurethane adhesive and, after ageing for 48 hours at 40° 
C., the ?lm Was cut to a 15 mm Width and, using a Tensilon, 
180° peeling betWeen the CCP and the vapour-deposited 
inorganic thin ?lm Was carried out at a peeling rate of 100 
mm/minute. With regard to the peeling, this Was measured 
dry (25° C., under a 50% RH atmosphere) and the Water 
resistant adhesion measured (peeling With Water dropped 
onto the peeling interface). Evaluation of the vapour-depos 
ited adhesion Was performed, taking both of dry and Wet 
values of 2 N/cm or more as O, both values of dry and Wet 
less than 1 N/cm as X, and values in-betWeen as A. 

[0082] (14) Handling Properties 

accelerated electrons: 100 kV 

[0083] The handling properties (slipperiness and the like) 
of the ?lm at the time of vapour-deposition and processing 
Were evaluated, With outstanding handling taken as O and 
poor handling taken as X. 

[0084] Next, the method of producing the ?lm of the 
present invention is explained by providing examples Where 
the lamination is performed in the order ?lm/surface treat 
ment/inorganic thin ?lm but the invention is not of course to 
be restricted to such examples. 

[0085] The effects of the invention are noW explained by 
means of practical examples. 

Nov. 1, 2001 

EXAMPLE 1 

[0086] As the raW material for the substrate layer A of the 
?lm of the present invention, there Was used 100 Wt % 
polyethylene terephthalate (melting point 2560 C., intrinsic 
viscosity 0.64 dl/g, in the form of pellets Which had been 
melt blended so as to contain 0.05 Wt % of Wet-method silica 
particles of average particle siZe 1.2 pm); as the polymer B, 
there Was used a 70/30 mixture of polyethylene terephthalate 
(melting point 256 °C., intrinsic viscosity 0.64 dl/g) con 
taining 0.05 Wt % Wet-method silica particles of average 
particle siZe 1.2 pm, and aromatic polyamide {MXD nylon 
6007 produced by the Mitsubishi Gas Chemical Co., glass 
transition temperature 850 C., melting point 237° C., relative 
viscosity (1]) 2.6}; and as polyamide C there Was used 
aromatic polyamide {MXD nylon 6007 produced by the 
Mitsubishi Gas Chemical Co., glass transition temperature 
85° C., melting point 237° C., relative viscosity (in) 2.6} 
containing 0.03 Wt % of Wet-method silica particles of 
average particle siZe 1.2 pm. After thoroughly vacuum 
drying the respective pellets, they Were supplied to separate 
extruders, melted at 280° C. and then ?ltered, and the ?ltered 
melts led to a slit-shaped three-layer die, to form superim 
posed layers in the order substrate A layer/polymer B 
layer/polyamide C layer. By Winding onto a cooling drum of 
surface temperature 25° C., cooling and solidi?cation Were 
carried out. In order to enhance the close adhesion betWeen 
the cooling drum surface and the sheet during this time, a 
Wire electrode Was arranged on the sheet side and a DC 
voltage of 6 kV applied. The cast ?lm obtained in this Way 
Was heated to 105° C. and draWn in the lengthWise direction 
by a factor of 3.1, to produce uniaxially-draWn ?lm. This 
?lm Was held by clips, and led into a stenter heated to 100° 
C., Where it Was continuously draWn WidthWise by a factor 
of 4.0 in a Zone heated to 110° C., after Which it Was 
heat-treated for 5 seconds in an atmosphere at 238° C., and 
?lm for vapour-deposition having a ?lm thickness of 12 pm 
(substrate layer A/polymer B/polyamide C layer thick 
nesses=10/1/1 pm) Was obtained. 

EXAMPLE 2 

[0087] As the raW material for the substrate layer A of the 
?lm of the present invention, there Was used 100 Wt % 
polyethylene terephthalate (melting point 270° C., intrinsic 
viscosity 0.69 dl/g, in the form of pellets Which had been 
melt blended so as to contain 0.05 Wt % of calcium carbon 
ate particles of average particle siZe 0.8 pm); as the polymer 
B there Was used a 50/50 mixture of polyethylene tereph 
thalate (melting point 256° C., intrinsic viscosity 0.64 dl/g) 
containing 0.05 Wt % calcium carbonate particles of average 
particle siZe 0.8 pm and aliphatic polyamide {melting point 
225° C., intrinsic viscosity 0.64 dl/g}; and as polyamide C 
there Was used the MDX nylon of Example 1 containing 
0.03 Wt % of calcium carbonate particles of average particle 
siZe 0.8 pm. After thoroughly vacuum drying the respective 
pellets, they Were supplied to separate extruders and melted 
at 290° C., then ?ltered and the ?ltered melts led to a 
slit-shaped three-layer die, to form superimposed layers in 
the order substrate A layer/polymer B layer/polyamide C 
layer. By Winding onto a cooling drum of surface tempera 
ture 25° C., cooling and solidi?cation Were carried out. In 
order to enhance the close adhesion betWeen the cooling 
drum surface and the sheet during this period, a Wire 
electrode Was arranged on the sheet side and a DC voltage 
of 6 kV applied. The undraWn ?lm obtained in this Way Was 
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heated to 135° C. and draWn in the lengthwise direction by 
a factor of 3.1, to produce uniaxially-draWn ?lm. This ?lm 
Was then held by clips, and led into a stenter heated to 100° 
C., Where it Was continuously draWn WidthWise by a factor 
of 4.0 in a Zone heated to 140° C., and then heat-treated for 
5 seconds in an atmosphere at 238° C. Film for vapour 
deposition having a ?lm thickness of 12 pm (substrate layer 
A/polymer B/polyamide C layer thicknesses=10/pm) Was 
obtained. 

EXAMPLES 3 TO 5, COMPARATIVE 
EXAMPLES 1 TO 4 

[0088] Films for vapour-deposition of average thickness 
12 pm, together With vapour-deposited ?lms, Were obtained 
by varying the production conditions shoWn in Example 1 
using the substrate layer A composition, the polymer B 
composition, the polyamide C composition, the level of 
added particles and the lamination ratios shoWn in Table 1. 

Example 6 

[0089] Film for vapour-deposition, having a ?lm thickness 
of 12 pm (polyester A/polymer B/polyamide C layer thick 
nesses=10/1/1 pm) Were obtained in the same Way as in 
Example 1, except that, instead of the MXD nylon employed 
as the aromatic polyamide in Example 1, there Was used a 
polyamide obtained by the polycondensation of 1,3-bis(ami 
nomethyl)cyclohexane as the diamine and adipic acid as the 
dicarboxylic acid {glass transition temperature 106° C., 
melting point 231° C., relative viscosity (1]) 3.1}. 

Film Vapour-deposition 

(EXAMPLES 1 TO 6, COMPARATIVE 
EXAMPLES 1 TO 4) 

[0090] Via a rubber roll heated to 50° C., the polyamide C 
layer surface of the ?lm for vapour-deposition obtained in 
Example 1 Was subjected to a corona discharge treatment in 
a mixed gas atmosphere of nitrogen/carbon dioxide gas 
(nitrogen/carbon dioxide gas=85/15) under treatment con 
ditions of 40 W.min/m2 and, With the surface Wetting tension 
of the ?lm made at least 45 mN/m, the ?lm Was Wound-up 
in the form of a roll. The ?lm temperature at this time Was 
30° C. and, after leaving for 10 hours, it Was slit to a narroW 
Width. Next, the ?lm Which had been slit to a narroW Width 
Was set in a vacuum deposition device equipped With a ?lm 
travel means, and after applying a high vacuum of 1.00><10_2 
Pa, the ?lm Was made to travel via a cooling metal drum at 
—20° C. At this time, While aluminium metal Was heated and 
caused to evaporate, oxygen Was supplied to the vapour 
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region and the aluminium oxidiZed, and While so-doing 
condensation and deposition Were performed on the corona 
discharge treated face of the travelling ?lm, forming a thin 
vapour-deposited ?lm layer of aluminium oxide, and then 
the ?lm Wound up. After the vapour-deposition, the interior 
of the vacuum deposition device Was returned to normal 
pressure and the Wound ?lm re-Wound, alloWed to age for 2 
days at a temperature of 40° C. and vapour-deposited ?lm 
obtained. The thickness of the inorganic thin ?lm on this 
vapour-deposited ?lm Was 45 nm and the light transmittance 
Was 78%. As to Examples 2-6 and Comparative Examples 
1-4, vapour-deposited ?lms With an inorganic thin ?lm of 
thickness 45 nm Were obtained in the same Way. 

[0091] The quality evaluation results for the aforesaid 
?lms used for vapour-deposition and of the vapour-depos 
ited ?lms are shoWn in Table 1. 

[0092] As is clear from the results in Table 1, the ?lms for 
vapour-deposition obtained in Examples 1 to 6 are outstand 
ing in their handling characteristics and vapour-deposition 
adhesion, and the vapour-deposited ?lms are outstanding in 
their gas barrier properties. 

[0093] Furthermore, When linear polyethylene (LLD-PE) 
Was extrusion-laminated onto the vapour-deposited face of 
the transparent vapour-deposited ?lm obtained in Example 
6, then the ?lm cut to 15 cm><30 cm, and LLD-PE faces 
superimposed one on another, folloWed by three-Way sealing 
With a heat sealer to produce a package, not only Was the 
package transparent but it Was also outstanding in its gas 
barrier properties in respect of oxygen and Water vapour, etc. 

[0094] On the other hand, the vapour-deposited ?lms 
obtained in Comparative Examples 1 and 2 Were ?lms of 
inferior gas barrier properties. Moreover, the vapour-depos 
ited ?lm obtained in Comparative Example 2 had poor 
adhesion properties and the polyamide C layer separated 
aWay. In both cases the ?lm Was unsuitable as ?lm for 
vapour-deposition. 

INDUSTRIAL APPLICATION POTENTIAL 

[0095] With regard to the ?lm for vapour-deposition 
obtained in the present invention, by providing a 0.01 to 5 
pm polyamide layer (the C layer) in Which the chief com 
ponent is an aromatic polyamide of glass transition tem 
perature at least 60° C. on at least one face of a substrate 
layer (the A layer) selected from polyester ?lm and aliphatic 
polyamide ?lm, it is possible to offer ?lm for vapour 
deposition Which is outstanding in its vapour-deposition 
processability and gas barrier properties. 

TABLE 1 

Polyester A Composition Polymer B Composition 

Particles Particles 

Particle Amount Amount 
Size Added Particle Added 

Type Type (urn) (Wt %) Type SP value Type Size (urn) (Wt %) 

Example 1 PET Wet-method 1.2 0.05 PET//MX nylon = 50//50 11.5 Wet-method silica 1.2 0.05 
silica 

Example 2 PEN Calcium 0.8 0.05 PEN//N—6 = 50//50 calcium carbonate 0.8 0.05 
carbonate 
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TABLE l-continued 

Example 3 N-6 calcium 0.8 0.15 — — — — 

carbonate 
Example 4 PET colloidal 0.2 0.20 PET//MX nylon = 90//10 11.4 colloidal silica 0.2 0.20 

silica 
Example 5 PEN Wet-method 1.2 0.05 PET//N—6 = 30//70 11.2 Wet-method silica 1.2 0.05 

silica 
Example 6 PET Wet-method 1.2 0.05 PET//1,3BAC nylon = 70//30 11.3 Wet-method silica 1.2 0.05 

silica 
Comparative Example 1 PET colloidal 0.1 0.09 — — — — — 

silica 
Comparative Example 2 PET Wet-method 1.2 0.11 — — — — — 

silica 
Comparative Example 3 PET Wet-method 1.8 0.05 PET//MX nylon = 50//50 11.5 Wet-method silica 1.8 0.10 

silica 
Comparative Example 4 PET Wet-method 1.2 0.01 PET//MX nylon = 50//50 11.5 Wet-method silica 1.2 0.01 

silica 

Polyamide C Composition 

Film Properties Vapour-Deposited Film Properties 

Particles Heat Vapour 

Particle A/B/C Layer Shrinkage Deposited 
Tg Size Amount Thicknesses Ra MD/T D H2O O2 Film 

Type (O C.) Type (,um) Added (Wt %) (,um) (,um) fn (%) TR TR Adhesion Handling 

MX nylon 85 Wet-method silica 1.2 0.03 10/1/1 0.010 0.1660 1.5/—0.4 0.2 3.0 o o 
0.019 

MX nylon 85 calcium carbonate 0.8 0.03 9/1/2 0.006 0.1692 1.8/—0.2 0.2 4.1 o o 
0.012 

MX nylon 85 calcium carbonate 0.8 0.08 11/—/1 0.009 0.1684 2.0/—0.4 0.2 3.1 o A 
0.018 

MX nylon 85 colloidal silica 0.2 0.10 6/1/5 0.005 0.1655 1.8/—0.3 0.2 3.2 o o 
0.010 

MX nylon 85 Wet-method silica 1.2 0.03 10/1/1 0.010 0.1721 1.6/—0.3 0.2 3.3 o o 
0.019 

1,3BAC nylon 106 Wet-method silica 1.2 0.03 10/1/1 0.009 0.1675 2.3/0.1 0.2 2.0 o o 
0.018 

PET 80 colloidal silica 0.1 0.04 11/—/1 0.003 0.1654 2.8/0.2 1.0 10.0 o o 
0.007 

N-6 46 Wet-method silica 1.2 0.05 11/—/1 0.015 0.1841 1.8/—0.2 5.1 22.0 x A 
0.034 

MX nylon 85 Wet-method silica 1.8 0.20 10/1/1 0.04 0.1660 1.5/—0.4 5.5 15.8 x o 
0.035 

MX nylon 85 Wet-method silica 1.2 0.03 10/1/1 0.003 0.1660 1.5/—0.4 1.0 8.3 o x 
0.008 

Abbreviations: 
PET: polyethylene terephthalate 
PEN: polyethylene naphthalate 
N-6: aliphatic polyamide (nylon 6) 
MX nylon: aromatic polyamide (MXD nylon) 
1,3BAC nylon: aromatic polyamide (polyamide obtained by polycondensation of 1,3-bisaminomethylcyclohexane and adipic acid) 
fn: planar orientation coe?icient 
Ra: surface roughness (upper ?gures = face Which is to undergo vapour deposition, loWer ?gures = non-vapour-deposited face) 
MD: machine direction 
TD: transverse direction 

H2O TR: Water vapour transmission (units: g/m2.day) 
O2 TR: oxygen transmission (units: ml/m2.day, MPa) 
The SP value Was determined from the polymer molecular structure and the speci?c gravity, With reference to Hoy KL, J. Paint Technol. 42(541)76— 
(1970) and Small PA, J. Appl. Chem. 3, 71-(1953) 
PET: speci?c gravity = 1.34, SP value = 11.4 
N-6: speci?c gravity = 1.13, SP value = 11.0 
MXD nylon: speci?c gravity = 1.22, SP value = 11.7 
1,3BAC nylon: speci?c gravity = 1.15, SP value = 11.2 

1. A laminate ?lm Where a polyester ?lm or an aliphatic 
polyamide ?lm is employed as a substrate layer (the A 
layer), and Where a polyamide layer (the C layer) in Which 
the chief component is an aromatic polyamide of glass 
transition temperature at least 60° C. is employed as a layer 
to undergo vapour deposition, and the centre-line average 
roughness (Ra) of the face Which is to undergo vapour 
deposition is in the range 0.005 to 0.03 pm. 

2. A laminate ?lm Where a polyester ?lm or an aliphatic 
polyamide ?lm is employed as a substrate layer (the A 
layer), and Where a polyamide layer (the C layer) in Which 
the chief component is an aromatic polyamide of glass 
transition temperature at least 60° C. is employed as a layer 
to undergo vapour deposition, and between the A layer and 
the C layer there is interposed a layer (the B layer) com 
prising polymer of SP value 10 to 15. 
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3. Alaminate ?lm according to claim 2 Where the SP value 
of the B layer component is a value betWeen the SP value of 
the A layer component and the SP value of the C layer 
component. 

4. Alaminate ?lm according to claim 3 Where the polymer 
layer (the B layer) has as its chief components polyester and 
polyamide. 

5. A laminate ?lm according to claim 2 Where the B layer 
component is a miXed component of A layer component and 
C layer component. 

6. A laminate ?lm according to claim 1 Where the centre 
line average roughness (Ra) of the face Which is to undergo 
vapour deposition is in the range 0.008 to 0.025 pm. 

7. A laminate ?lm according to claim 6 Where the centre 
line average roughness (Ra) of the face Which is to undergo 
vapour deposition is in the range 0.01 to 0.02 pm. 

8. A laminate ?lm according to claim 1 Where the face 
Which is to undergo vapour deposition is subject to a corona 
discharge treatment. 

9. A laminate ?lm according to claim 1 Where the A layer 
is polyester ?lm. 

10. Alaminate ?lm according to claim 1 Where the planar 
coef?cient of orientation of the A layer lies in the range 
0.155 to 0.180. 

11. Alaminate ?lm according to claim 10 Where the planar 
coef?cient of orientation of the A layer lies in the range 
0.1625 to 0.175. 

12. A laminate ?lm according to claim 1 Where the 
percentage heat shrinkage of the A layer at 150° C. for 30 
minutes is from 0.5 to 2% in the ?lm longitudinal direction 
and in the range from —1.2 to 0.5% in the WidthWise 
direction. 
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13. Avapour-deposited ?lm formed by vapour deposition 
of an inorganic thin ?lm on the vapour-deposition face of the 
laminate ?lm according to claim 1. 

14. A vapour-deposited ?lm according to claim 13 Which 
is characteriZed in that it is used in packaging applications. 

15. A laminate ?lm according to claim 2 Where the face 
Which is to undergo vapour deposition is subject to a corona 
discharge treatment. 

16. Alaminate ?lm according to claim 2 Where the Alayer 
is polyester ?lm. 

17. A laminate ?lm according to claim 2 Where the planar 
coef?cient of orientation of the A layer lies in the range 
0.155 to 0.180. 

18. A laminate ?lm according to claim 17 Where the 
planar coef?cient of orientation of the A layer lies in the 
range 0.1625 to 0.175. 

19. A laminate ?lm according to claim 2 Where the 
percentage heat shrinkage of the A layer at 150° C. for 30 
minutes is from 0.5 to 2% in the ?lm longitudinal direction 
and in the range from —1.2 to 0.5% in the WidthWise 
direction. 

20. Avapour-deposited ?lm formed by vapour deposition 
of an inorganic thin ?lm on the vapour-deposition face of the 
laminate ?lm according to claim 2. 

21. Avapour-deposited ?lm according to claim 20, Which 
is characteriZed in that it is used in packaging applications. 


