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( 57 ) ABSTRACT 
A polyester film made from two kinds of polyester resins and 
having a specific DSC ( and a specific glass transition point ) 
is provided , ( i ) which is superior in mechanical property , 
capable of thermocompression bonding with a metal sheet , 
despite a high degree of crystallization of the film , reduces 
quality change of plastic film laminated on the metal sheet 
even if faced with variation of conditions of thermocom 
pression bonding with the metal sheet , and which is capable 
of thermocompression bonding even at a relatively low 
temperature , ( ii ) which is superior in formability , ( iii ) which 
is superior in flavoring property and impact resistance , and 
which obliterates occurrence of whitening or delamination 
of the film , or microcracks on the film , even if the film in the 
metal laminated sheet obtained by thermocompression 
bonding of the film on the metal sheet or on the surface of 
a metal can obtained by subjecting the metal laminated sheet 
to various form processings is crystallized , and ( iv ) which 
satisfies productivity at an industrial scale . 
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POLYESTER FILM , USE THEREOF AND less as compared to that from a metal sheet or a metal can 
METAL LAMINATED SHEET MADE OF obtained by applying a paint containing a thermosetting 

SAID FILM , AND METAL CAN AND METAL resin as a main component . For a further decrease , a metal 
LID MADE OF THE SHEET container can formed from a metal sheet laminated with a 

5 film may be heat treated to increase the degree of crystal 
CROSS REFERENCE TO RELATED lization of the film , but rapid crystallization results in the 

APPLICATIONS production of spherulite , delamination of the film and the 
like , which require demanding an improvement . A merely 

This patent application is a continuation of U . S . patent high degree of crystallization makes thermocompression 
application Ser . No . 09 / 947 , 158 , filed Sep . 5 , 2001 , which is 10 bonding of the metal sheet and the form - processing difficult . 
now abandoned . A plastic film having suitable crystallinity ( suitable degree 

of crystallization ) , which is made from two kinds of poly 
TECHNICAL FIELD OF THE INVENTION ester has been proposed to solve the above - mentioned 

various problems . This film simultaneously satisfies fol 
The present invention relates to a film useful as a material 15 lowability to the spreading of a metal during can forming 

for constituting a film - laminated metal sheet , and to a metal and retention of the flavor of the can contents , which is 
can and a can lid produced using this metal laminated sheet . attributable to the fact that the film is made from two kinds 

of polyesters and the film has suitable crystallinity . The film 
BACKGROUND OF THE INVENTION first has suitable crystallinity , but a treatment of the film at 

20 a high temperature causes transesterification leading to 
Metal cans , one mode of packaging container for food and copolymerization with different polyester , thus degrading 

drink , are superior in mechanical strength and permit long the crystallinity . To keep the degree of crystallization of the 
term preservation of contents . In addition , they allow easy film in a suitable range during processing into products , for 
packing of contents at a high temperature and sealing of the example , the time for melting the polyester may be short 
contents , as well as a sterilization treatment by retorting and 25 ened and the heat applied to the film during drawing and a 
the like . Therefore , they offer high reliability as to the safety heat treatment step after melting may be reduced . 
and hygienic conservation in a packaging container . In view For the productivity at an industrial scale , these conven 
of many advantages they offer , various contents are packed tional methods are faced with a limitation . This is because 
in cans and used in great numbers in recent years , because the amount of a resin to be discharged needs to be increased 
they can preserve contents in a heating state and make 30 for improving productivity , a higher capacity of an extruder 
separating collection of cans after use relatively easy . is necessary for producing a plastic film free of radical 

The inside and outside of metal cans for food and drink variation in quality such as inconsistent thickness , and the 
are generally coated with a paint containing a thermosetting residence time of the resin needs to be prolonged to stabilize 
resin as a main component , with the aim of preserving flavor the discharge , and the like . The above - mentioned conven 
of contents , preventing corrosion of metal cans , improving 35 tional methods are insufficient to achieve the productivity to 
appearance and protecting printed surfaces of the outside of afford a plastic film having the necessary properties and a 
cans . Because such metal cans are produced using great metal can and the like obtained therefrom . 
amounts of solvents , environmental problems due to desol - Given the above situation , there is a demand on a plastic 
vation during production and hygienic problems due to the film for a metal laminate , which has the properties necessary 
solvents remaining in the coated film are inevitable . In 40 for a metal can and a lid of a can , which maintains the 
addition , the flavor may be degraded due to the oligomer property after form processing into a final product , and 
remaining from a reaction failure during heat setting . which is superior in productivity at an industrial scale . 

In an attempt to solve these problems , a method including The present invention aims at achieving the following 
laminating a plastic film on a metal has been proposed . A objects . 
laminate of a plastic film on a metal sheet is proposed for the 45 ( i ) Provision of a film for a metal laminate , which is superior 
application to so - called a three - piece can ( hereinafter to be in mechanical property , capable of thermocompression 
abbreviated as 3P can ) and a two - piece can ( hereinafter to be bonding with a metal sheet , despite a high degree of 
abbreviated as 2P can ) . Spreading of 2P cans is desirable for crystallization of the film , reduces quality change of 
the production of seamless cans . plastic film laminated on the metal sheet even if faced 

2P cans are generally produced by punching out a metal 50 with variation of conditions of thermocompression bond 
laminate consisting of a metal sheet and a plastic film with i ng with the metal sheet , and which is capable of ther 
a can forming machine and draw - wipe forming . In this can mocompression bonding even at a relatively low tempera 
forming step , the film is required to follow spread of the ture . 
metal sheet while standing the shear of draw - wipe forming . ( ii ) Provision of a film for a metal laminate , which is 

To meet the request , a film superior in can forming 55 superior in formability ( can forming performance and the 
performance , which is made from a polyethylene terephtha 
late ( PET ) polyester resin having a specific intrinsic viscos - ( iii ) Provision of a film for a metal laminate , which is 
ity and a polybutylene terephthalate ( PBT ) polyester resin superior in flavor property and impact resistance , and 
having a specific intrinsic viscosity has been proposed . which obliterates occurrence of whitening or delamina 
However , this dramatic film does not necessarily follow 60 tion of the film , or microcracks on the film , even if a film 
spreading of a metal sheet , nor does it show a sufficient on the surface of a metal laminated sheet obtained by 
adhesion to a metal sheet , when subjected to a wipe step thermocompression bonding of the film on the metal sheet 
( draw - wipe forming ) after drawing . In addition , the film is or on the surface of a metal can obtained by subjecting the 
subject to delamination or development of microcracks metal laminated sheet to various form processings is 
during forming , thus showing insufficient formability . 65 crystallized . 

The amount of oligomer eluted from a laminated metal ( iv ) Provision of a film for a metal laminate , which satisfies 
sheet and a metal can obtained using this film is considerably productivity at an industrial scale . 
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SUMMARY OF THE INVENTION to a metal sheet . When the distribution of molecular weight 
is smaller than the above - mentioned range , the film faces 

According to the present invention , a polyester film made difficulty in following spreading of the metal sheet during 
from a polyester resin composition containing a specific can forming . When it exceeds the above - mentioned range , 
amount of a polyethylene terephthalate ( hereinafter some - 5 the film contains greater amounts of oligomer , thus degrad 
times to be abbreviated as PET ) resin ( A ) ( hereinafter i ng the flavor property . 
sometimes to be abbreviated as polyester resin ( A ) ) and a The polyester resin ( A ) can be copolymerized with a 
specific amount of a polybutylene terephthalate ( hereinafter different component as appropriate , as long as the effect of 
sometimes to be abbreviated as PBT ) resin ( B ) ( hereinafter the present invention is not impaired . Examples of copoly 
sometimes to be abbreviated as polyester resin ( B ) ) , which 10 merizable other acid component include aromatic dicarbox 
satisfies the following ( I ) or ( II ) is provided , which can solve ylic acid ( e . g . , isophthalic acid , phthalic acid ( anhydride ) , 
the problems of the prior art technique . 2 , 4 - naphtalene dicarboxylic acid , 5 - sodium sulfoisophtha 
( I ) A laminated film , which is obtained by melting or late , etc ) , aliphatic dicarboxylic acid ( e . g . , oxalic acid , 

softening the film to allow adhesion to an aluminum plate , succinic acid , adipic acid , sebacic acid , azelaic acid , dode 
has 2 or more melting peaks in an area corresponding to 15 canedicarboxylic acid , maleic acid ( anhydride ) , fumaric 
not less than 180° C . and less than 280° C . of differential acid , itaconic acid , citraconic acid , mesaconic acid , etc ) , 
scanning calorimetry ( DSC ) as measured after standing in alicyclic dicarboxylic acid ( e . g . , hexahydrophthalic anhy 
a 270° C . atmosphere for 10 minutes . dride , hexahydrophthalic acid , cyclohexanedimethanecar 

( II ) The film has 2 or more melting peaks in an area boxylic acid , etc ) , hydroxycarboxylic acid ( e . g . , dimer acid 
corresponding to not less than 180° C . and less than 280° 20 having 20 to 60 carbon atoms , p - hydroxybenzoic acid , lactic 
C . of differential scanning calorimetry ( DSC ) as measured acid , B - hydroxybutyric acid , e - caprolactone , etc ) , polyfunc 
after standing in a 280º C . atmosphere for 10 minutes , and tional carboxylic acid ( e . g . , trimellitic acid ( anhydride ) , 
the film has a glass transition point ( Tg ) of not less than trimesic acid , pyromellitic acid ( anhydride ) , etc ) and the 
20° C . and less than 60° C . like . 
Accordingly , the present invention provides a polyester 25 A different copolymerizable alcohol component includes , 

film made from a polyester resin composition comprising for example , aliphatic diol ( e . g . , diethylene glycol , triethyl 
10 - 70 wt % of polyester resin ( A ) and 90 - 30 wt % of ene glycol , 1 , 2 - propanediol , 1 , 3 - propanediol , 1 , 4 - butane 
polyester resin ( B ) , which film satisfies either the above diol , 1 , 4 - pentanediol , 1 , 6 - hexanediol , neopentyl glycol , 
mentioned ( I ) or ( II ) . Preferably , the polyester film satisfies polyethylene glycol having a molecular weight of 200 - 3 , 
both the above - mentioned ( I ) and ( II ) . 30 000 , polypropylene glycol having a molecular weight of 

The preferable use of the polyester film of the present 200 - 3 , 000 , polytetramethylene glycol having a molecular 
invention is a metal laminate , and the film can provide one weight of 200 - 3 , 000 and the like ) , alicyclic diol ( e . g . , 
wherein the polyester film is laminated on a metal sheet , and 1 , 4 - cyclohexane dimethanol , 1 , 4 - cyclohexane diethanol , 
a metal can or a lid of a metal can utilizing the metal etc ) , aromatic diol ( e . g . , ethylene oxide or propylene oxide 
laminated sheet . 35 adduct with bisphenol A , bisphenol S and the like ) , poly 

functional alcohol ( e . g . , trimethylolpropane , glycerol , pen 
DETAILED DESCRIPTION OF THE taerythritol , etc ) and the like . 

INVENTION The production method of polyester resin ( A ) may be a 
known one . For example , dimethyl terephthalate and ethyl 

The present invention is described in detail in the follow - 40 ene glycol ( where necessary , slurry of different copolymer 
ing . izable components ) are successively supplied into an esteri 
polyester Resin ( A ) fication reactor containing polybis ( B - hydroxyethyl ) 

The polyester resin ( A ) to be used in the present invention terephthalate and a low polymer thereof , and the mixture is 
is obtained by melt polycondensation of a terephthalic acid reacted at a temperature of about 250° C . for about 3 - 10 
component and an ethylene glycol component as main 45 hours to successively give esters having an esterification 
components ( preferably 70 - 100 % , more preferably reaction rate of about 95 % . These are transferred to a 
90 - 100 % ) , with or without sequential solid - state polycon - polymerization vessel , and melt polycondensation is carried 
densation . The polyester resin ( A ) contains an ethylene out in the presence of a catalyst , such as germanium dioxide , 
terephthalate ( ET ) structure in a repeat unit and is superior antimony ( III ) oxide , tetra - n - butyl titanate , tetraisopropyl 
in rigidity , heat resistance , transparency and the like , and 50 titanate , zinc acetate and the like , under reduced pressure of 
therefore , is superior in can forming performance , gloss , not more than 1 . 5 hPa at a temperature of 250 - 290° C . , until 
corrosion resistance and the like . desired intrinsic viscosity , molecular weight and distribution 

The polyester resin ( A ) preferably has an intrinsic vis - of molecular weight are achieved . It is also possible to 
cosity of 0 . 50 - 0 . 90 , more preferably 0 . 55 - 0 . 80 . It preferably subject a polyester obtained by the above - mentioned method 
has a weight - average molecular weight of 20 , 000 - 200 , 000 , 55 to solid - state polycondensation by a conventional method . 
more preferably 50 , 000 - 100 , 000 . The distribution of Polyester Resin ( B ) 
molecular weight as expressed by the ratio of the weight - The polyester resin ( B ) to be used in the present invention 
average molecular weight to the number - average molecular is obtained by melt polycondensation of a terephthalic acid 
weight is preferably 2 . 0 - 10 . 0 , more preferably 2 . 0 - 4 . 0 . component and a 1 , 4 - butanediol component as main com 
These property values are obtained by the measurement 60 ponents ( preferably 80 - 100 % , more preferably 90 - 100 % ) , 
methods to be mentioned later . with or without sequential solid - state polycondensation . The 
When one or both of the intrinsic viscosity and the polyester resin ( B ) has a butylene terephthalate ( BT ) struc 

weight - average molecular weight become smaller than the ture in a repeat unit , shows high crystallinity , has high 
above - mentioned ranges , a film having a mechanical crystallization speed and low Tg , and therefore , is superior 
strength to allow practical application is difficult to obtain . 65 in can forming performance and appearance . 
When they exceed the above - mentioned ranges , the film PBT has the following properties : an intrinsic viscosity of 
may show degraded thermocompression bonding property preferably 0 . 60 - 2 . 2 , more preferably 1 . 0 - 1 . 5 , a weight 
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average molecular weight of preferably 50 , 000 - 200 , 000 , has 2 or more melting peaks in an area corresponding to 
more preferably 80 , 000 - 150 , 000 , and a distribution of not less than 180° C . and less than 280° C . of differential 
molecular weight , which is a ratio of weight - average scanning calorimetry ( DSC ) as measured after standing in 
molecular weight to number - average molecular weight , of a 270° C . atmosphere for 10 minutes . 
preferably 1 . 5 - 5 . 0 , more preferably 2 . 0 - 4 . 5 . 5 ( II ) ( i ) The film has 2 or more melting peaks in an area 
When one or both of the intrinsic viscosity and the corresponding to not less than 180° C . and less than 280° 

weight - average molecular weight become smaller than the C . of differential scanning calorimetry ( DSC ) as measured 
above - mentioned ranges , a film having a mechanical after standing in a 280º C . atmosphere for 10 minutes , and strength to allow practical application is difficult to obtain . ( ii ) the film has a glass transition point ( Tg ) of not less When one or both of them exceed the above - mentioned 10 than 20° C . and less than 60° C . ranges , the film may show degraded thermocompression It is important that the film of the present invention should bonding property to a metal sheet . When the distribution of 
molecular weight is smaller than the above - mentioned meet the properties of the above - mentioned ( I ) and / or ( II ) to 

make the quality of the film laminated on the metal sheet range , the film faces difficulty in following spreading of the 
metal sheet during can forming . When it exceeds the above - 15 hardly responsive to the the above . 15 hardly responsive to the variation of conditions during 
mentioned range , the film contains greater amounts of thermocompression bonding to a metal sheet . It is also 
oligomer , thus degrading the flavor property . important to prevent occurrence of whitening or delamina 

The polyester resin ( B ) can be copolymerized with a tion of the film , or microcracks on the film , when the film on 
different component as appropriate , as long as the effect of the surface of a metal can is subjected to a crystallization 
the present invention is not impaired . Examples of copoly - 20 treatment . 
merizable other acid component include those compounds As used herein , by the “ melting peak ” is meant an 
exemplified above in relation to polyester resin ( A ) . endothermic peak in the DSC curve due to the melting of the 

The production method of polyester resin ( B ) may be a crystals when the temperature rises . 
known one . For example , 1 , 4 - butanediol and dimethyl The “ melted or softened ” of the above - mentioned ( I ) is 
terephthalate ( where necessary , slurry of different copoly - 25 achieved by a treatment with an amount of heat necessary 
merizable components ) are charged in a transesterification for the film to melt or soften , which is preferably 180 - 250° 
reactor and the mixture is reacted at a temperature near 230° C . , more preferably 200 - 240° C . The adhesion of the film to 
C . for 5 hours to give a product having a transesterification an aluminum plate is not particularly limited , but can be 
rate near 95 % . This is transferred to a polymerization vessel , provided by a conventional method . For example , a roller or 
and melt polycondensation is carried out in the presence of 30 a metal sheet heated to the temperature within the above 
a catalyst such as tetra - n - butyl titanate , tetraisopropyl titan - mentioned range is used to laminate a polyester film on a 
ate and the like under reduced pressure of not more than 1 . 3 metal sheet for a metal laminate via the roller and the 
hPa at a temperature of 220 - 280° C . , until desired intrinsic laminate is rapidly cooled . 
viscosity , molecular weight and distribution of molecular The treatments as described in the above - mentioned ( 1 ) 
weight are achieved . It is also possible to subject a polyester 35 and ( II ) - ( i ) impose a greater burden on the film than the load 
obtained by the above - mentioned method to solid - state placed on a laminated film when a 2P can is produced from 
polycondensation by a conventional method . a metal laminated sheet . 
Polyester Film The above - mentioned ( I ) and ( II ) - ( i ) mean that the poly 

The polyester film of the present invention is made from ester film to be measured of the present invention maintains 
a polyester resin composition containing 40 each melting point of the polyester resins ( A ) and ( B ) 
polyester resin ( A ) in a proportion of 10 - 70 wt % ( preferably contained in the film , after a treatment of melting or soft 

20 - 60 wt % , more preferably 30 - 50 wt % ) and ening the film to allow adhesion to an aluminum plate , and 
polyester resin ( B ) in a proportion of 90 - 30 wt % ( preferably standing in a 270° C . atmosphere for 10 minutes in ( I ) , and 

80 - 40 wt % , more preferably 70 - 50 wt % ) . a treatment of standing in a 280º C . atmosphere for 10 
The use of polyester resin ( A ) for the composition of the 45 minutes in ( II ) - ( i ) . To impart this property to a film , a side 

present invention is important to obtain a film superior in reaction such as transesterification between polyester resins 
mechanical property , impact resistance and flavor property , ( A ) and ( B ) and the like should not take place in the film 
and the use of polyester resin ( B ) is important to give a film under the conditions employed for these treatments . 
superior in flavor property and capable of thermocompres . For example , transesterification in the film generates a 
sion bonding ( even at a relatively low temperature ) with a 50 copolymer of polyester resins ( A ) and ( B ) . As a result , the 
metal sheet even at a high degree of crystallization . area corresponding to not less than 180° C . and less than 

It is important that the mixing ratio of polyester resins ( A ) 280° C . of DSC does not contain 2 or more melting peaks , 
and ( B ) should be within the above - mentioned range for a and the ET structure of the main component of polyester 
film superior in formability and productivity at an industrial resin ( A ) becomes at random , impairing the characteristic 
scale . When the amount to be added of the polyester resin 55 rigidity thereof , and the BT structure of the main component 
( A ) is less than the above - mentioned range ( namely , the of polyester resin ( B ) becomes at random , impairing the 
amount of polyester resin ( B ) exceeds the above - mentioned characteristic high crystallinity thereof . 
range ) , the heat resistance is degraded and the can forming In the present invention , a side reaction such as transes 
performance becomes inferior . When the amount to be terification between polyester resins ( A ) and ( B ) and the like 
added of polyester resin ( A ) exceeds the above - mentioned 60 in the polyester film can be suppressed by various methods . 
range ( namely , the amount of polyester resin ( B ) is lower Preferable examples thereof include , but not limited to , 
than the above - mentioned range ) , the adhesion to the metal those shown in the following . As long as the side reaction 
sheet is degraded . can be suppressed and the effect of the present invention can 

In the present invention , the polyester film essentially has be imparted to the polyester film , any method can be used . 
the properties as described by the following ( I ) and / or ( II ) . 65 The following methods can be used in combination . 
( I ) A laminated film , which is obtained by melting or One of the means to suppress a side reaction such as 

softening the film to allow adhesion to an aluminum plate , transesterification and the like is addition of a specific 
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phosphorus compound ( hereinafter also to be abbreviated as Such P compound is more preferably premixed with PET 
P compound ) to a film resin composition . to give a master batch . By using a master batch , the 

The P compound in the present invention contains at least suppressing effect of transesterification is enhanced . 
one or more bonds of P and O in a molecule . When at least As a means of suppressing the side reaction , such as 
one P _ bond is present in a molecule , the P compound 5 polyester exchange reaction and the like , polyester resins 
organometallic chemically binds as a ligand with the metal ( A ) and ( B ) may be added in pellets . In this method , the 
catalyst present in the polyester resins ( A ) and ( B ) , which is weight per pellet of these resins should be different . For 
used for the polyester resin production , and deactivates the example , one pellet of one of the resins preferably has not 
metal catalyst . As a result , the transesterification between less than 1 . 2 times , more preferably not less than 1 . 5 times 
polyester resins ( A ) and ( B ) can be suppressed , whereby the 10 and not more than 2 times , the weight of one pellet of the 

other resin . It is preferable to increase the weight per pellet properties inherently possessed by polyester resins ( A ) and of the polyester resin ( A ) pellets . By this method , the timing ( B ) can be utilized in the film . of melting of the both polyester resins can be staggered , As the P compound to be used in the present invention , whereby the effect of suppression of transesterification can organic phosphorus ethers , such as organic phosphite , 
organic phosphorus ethers , such as organic phosphine oxide While the above - mentioned ( II ) - ( ii ) limits the Tg of the and the like and the like , organic phosphorus esters such as polyester film of the present invention , when the Tg is higher 
organic phosphate and the like , can be exemplified than this range , the film may break during the can forming , 
Examples of these include , but not limited to , aromatic and when it is lower , the laminated sheet does not come off 
phosphite such as triphenyl phosphite and the like , aliphatic 20 from the mold due to the heat generated during the can 
phosphite such as bis ( acetodeca ) pentaerythritol diphosphite forming 
and the like , phosphite having an aliphatic skeleton and an As the range of Tg in the present invention , the lower limit 
aromatic skeleton , such as bis ( 2 , 6 - di - t - butyl - 4 - methylphe - is preferably not less than 20° C . , more preferably not less 
nyl ) pentaerythritol dibenzophosphite , bis ( 2 , 6 - di - t - butyl - 4 - than 35° C . , and the upper limit is preferably not more than 
methylphenyl ) pentaerythritol diphosphite , bis ( 2 , 4 - dicumyl - 25 50° C . , more preferably less than 50° C . 
phenyl ) pentaerythritol diphosphite , 2 - [ [ 2 , 4 , 8 , 10 - tetrakis ( 1 , There are various methods to control Tg of a film to fall 
1 - dimethylether ) dibenzo [ d , f ] [ 1 , 3 , 2 ] dioxaphosphepin - 6 - yl ] within a specific range , so that the above - mentioned ( II ) - ( ii ) 
oxy ] - N , N - bis [ 2 - [ 2 , 4 , 8 , 10 - tetrakis ( 1 , 1 - dimethylether can be satisfied . For example , the ratio of polyester resin ( A ) 
dibenzo [ d , f ] [ 1 , 3 , 2 ] dioxaphosphepin - 6 - yl ) oxyJethyl ] etha comprising ET as a main component and the amount to be 
nolamine , diphenyl isodecylphosphite and the like , organic 30 added of polyester resin ( B ) comprising BT as a main 
phosphate such as trimethyl phosphate , triethyl phosphate , component , in the polyester resin composition , is limited to 
tributyl phosphate , ethyl diethylphosphonoacetate , benzyl a specific range . Such a specific range to satisfy the above 
ethylphosphonate , tri - 2 - ethylhexyl phosphate , tris ( 2 - chloro mentioned ( II ) - ( ii ) is polyester resin ( A ) : polyester resin 
ethyl ) phosphate and the like , and the like . ( B ) = not more than 50 wt % and not less than 20 wt % : not 

The P compound to be used in the present invention is 35 less than 50 wt % and not more than 80 wt % , preferably not 
preferably added to a polyester film composition in an more than 50 wt % and not less than 30 wt % : not less than 
amount to make the ratio of the amount of phosphorus [ P ] 50 wt % and not more than 70 wt % . When the proportion 
( mol ) in the P compound to the amount of metal [ M ] ( mol ) of the polyester resin ( B ) is smaller than range , Tg becomes 
in a metal catalyst , [ P ] / [ M ] , not less than 1 and not more than not less than 60° C . , which in turn degrades the can forming 
500 . When the ratio is smaller than 1 , the cordination 40 performance . When the proportion of the polyester resin ( B ) 
efficiency of the metal to the P compound tends to become exceeds this range , Tg becomes less than 20° C . , which in 
lower , leading to an insufficient degree of deactivation of the turn causes blocking of films and degrades the can forming 
catalyst , and when it is greater than 500 , the P compound performance . 
acts as a plasticizer and tends to degrade the physical The polyester film of the present invention can be pro 
properties of the film . It is more preferably not less than 1 45 duced by a known method . For example , polyester resins 
and not more than 100 , still more preferably not less than 3 ( A ) and ( B ) and P compound to be used in the present 
and not more than 100 . invention are mixed to produce a film , they may be directly 
When the above - mentioned method of the present inven - melt - mixed in an extruder during film forming , or they may 

tion for suppressing a side reaction , such as transesterifica - be melt - mixed to give chips , which may be processed to give 
tion and the like , by the use of a P compound is applied to 50 a film . 
an industrial production of films , the following three aspects The polyester film is generally obtained by forming upon 
should be met . addition of a lubricant . Examples of the lubricant include 
( i ) The addition of the P compound should suppress trans silicon dioxide , kaoline , clay , calcium carbonate , calcium 

esterification due to the catalyst . terephthalate , aluminum oxide , titanium oxide , calcium 
( ii ) The P compound should be premixed with PET in 55 phosphate , silicone particles and the like , with preference 

advance . given to inorganic lubricants . Other additives besides the 
( iii ) The size of the resin pellets should be controlled when lubricant , such as stabilizer , colorant , antioxidant , anti 
mixing . foaming agent , antistatic agent and the like , can be added 
As the P compound , one having both a pentaerythritol where necessary during melt - mixing . 

type skeleton and a phosphonic acid skeleton is effective for 60 According to the present invention , an extruder typically 
suppressing a side reaction . In consideration of the stability used for film forming can be used . Preferred are single screw 
in an extruder , moreover , the melting point is preferably not extruder and twin screw extruder in the same direction or 
less than 200° C . , preferably less than the melt temperature different directions , wherein the size and shape of the screw 
of the P compound , more preferably not less than 205° C . may be optional . Of these , from the aspects of productivity 
and not more than 280° C . , and the molecular weight is 65 and stability of quality , one having a melt time ( time from 
preferably not less than 200 , more preferably not less than the initiation of melting of either polyester resin ( A ) or ( B ) 
250 . until extrusion from T - die and adhesion to a chill roll of a 
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melt ) of not less than 21 minutes , more preferably not less deformation and elastic deformation of the sample . The 
than 29 minutes , is preferable . When the melt time is less relationship between DH and D and P is shown by the 
than 21 minutes , the stability of quality becomes degraded following formula 1 . 
during large scale production , with the propensity toward a 

DH = P / D & D formula 1 quality failure . In view of the degradation of polyester resins 5 
( A ) and ( B ) , the melt time is preferably not more than 35 DH : dynamic hardness ( gf / um ) 
minutes , more preferably not more than 30 minutes . a : constant depending on shape of indentor 

The polyester film of the present invention can be P : test load ( gf ) , 
obtained by , for example , thoroughly drying polyester resins D : indentation depth ( um ) 
( A ) and ( B ) ( where necessary , together with the compounds 10 The dynamic hardness in the present invention is a 
other than these ) , melt extruding them from an extruder at a hardness of the surface of a film laminated on a metal sheet , 
temperature 10 - 80 degrees higher than the melting point of from the outermost surface to a certain depth ( 1 - 5 um ) of the 
the both resins , using a T - shaped or circular spinneret and film . The film of the present invention preferably has a 
the like in a sheet or cylinder from the spinneret as an dynamic hardness of 0 . 5 - 50 gf / um ? , more preferably 0 . 5 - 30 
unoritented film . Then this unoriented film is at least uni - 15 gf / um ? , most preferably 0 . 7 - 45 gf / um ? , particularly prefer 
axially drawn . When it is uniaxially drawn , a tenter is ably 0 . 5 - 25 gf / um ? . From the aspect of can forming perfor 
desirably used to draw the film in a transverse direction . For mance , it is preferably 0 . 5 - 30 gf / um ? . 
example , the film is drawn uniaxially at preferably 90° When the dynamic hardness is smaller than the above 
C . - 120° C . ( more preferably 100° C . - 110° C . ) preferably mentioned range , the surface of a micro area becomes soft , 
3 . 0 - 4 . 0 times ( more preferably 3 . 5 - 4 . 0 times ) . For biaxial 20 posing difficulty in maintaining the mechanical strength of 
orientation , sequential biaxial orientation , wherein the film the area , and permitting easy occurrence of film breakage 
is drawn in the longitudinal direction using a stretching roll during can forming . When it is greater than the above 
and the like , and then in the transverse direction , or simul mentioned range , the surface of a micro area becomes too 
taneous biaxial orientation , wherein the film is drawn in both hard , the film cannot easily follow spreading of a metal sheet 
orientations substantially simultaneously , is employed . For 25 during draw - wipe forming and can forming steps . 
example , after drawing in the longitudinal direction at The dynamic hardness of the film of the present invention 
preferably 70° C . - 110° C . ( more preferably 80 - 100° C . ) can be designed to fall within the specific range by including 
preferably 2 . 5 - 4 . 5 times ( more preferably 3 . 0 - 4 . 0 times ) , the polyester resin ( A ) and polyester resin ( B ) in a film , and 
film is drawn in the transverse direction at preferably 90° suppressing transesterification between polyester resin ( A ) 
C . - 120° C . ( more preferably 100° C . - 110° C . ) preferably 30 and polyester resin ( B ) . The transesterification can be sup 
3 . 0 - 4 . 0 times ( more preferably 3 . 5 - 3 . 8 times ) . pressed by a method described in the above . 

The oriented film can be subjected to a heat treatment , a To make the film of the present invention superior in can 
surface treatment and the like , as long as the object of the formability and flavor property , and be free of whitening of 
present invention is not impaired . The polyester film may the film after forming , the crystallization speed and the 
have a mono - layer or multi - layer . 35 degree of crystallization may be controlled . The crystalliza 

The polyester film of the present invention has a thickness tion speed and degree of crystallization can be controlled by 
after drawing ( when a treatment is applied after drawing , preventing copolymerization of polyester resin ( A ) and 
after the treatment ) of preferably 5 - 50 um , more preferably polyester resin ( B ) by suppressing transesterification 
15 - 30 um . between polyester resin ( A ) and polyester resin ( B ) and the 

The obtained polyester film is preferably used for a metal 40 like . The transesterification can be suppressed by a method 
laminate . By laminating the polyester film on a metal sheet , described in the above . 
a metal laminated sheet can be obtained . As a production 
method of a metal laminated sheet , there is mentioned , for EXAMPLES 
example , a method comprising heating a roller or metal 
sheet to 150 - 270° C . in advance , laminating the film on a 45 The present invention is explained in detail in the follow 
metal sheet via the roller , and rapidly cooling , thus allowing ing by referring to Examples . The present invention is not 
at least a layer of the film surface in contact with the metal limited by these examples . The " part ” in the following 
sheet to be melt laminated on the metal sheet . The laminat description refers to “ part by weight " . Various property 
ing speed is preferably 1 - 200 m / min , and in the case of an values of the polyester and polyester films in the Examples 
industrial scale , it is more preferably 130 - 200 m / min . It is 50 were measured by the following methods . 
also possible to apply heat - melting after temporal adhesion ( a ) Intrinsic Viscosity 
of the polyester film to a metal sheet . Measured at 20° C . using an equivalent mixture of phenol 

While the metal laminated sheet of the present invention and tetrachloroethane as a solvent . 
can be applied to various uses , it is preferably used for a ( b ) Dynamic Hardness ( DH Hardness ) 
metal can and a lid of a metal can . The metal laminated sheet 55 Measured with respect to the surfaces of a polyester film 
of the present invention is also useful as a starting material before lamination on aluminum sheet and polyester film 
of 3P cans and 2P cans ( particularly 2P cans ) . after lamination and thermocompression bonding . 

The hardness of a micro area of the film surface upon model : SHIMADZU DYNAMIC ULTRA MICRO HARD 
lamination with a metal sheet in the present invention can be NESS TESTER DUH201 
expressed by a dynamic hardness . The dynamic hardness is 60 load : 0 . 5 gf 
as described in SHIMADZU HYORON - Vol . 50 , No . 3 load rate : 0 . 0145 gf / sec 
( 1993 . 12 ) p . 321 and shows hardness of a micro area . The measurement temperature : 25° C . 
dynamic hardness ( DH ) is based on a test load ( P ) and humidity : 64 % 
indentation depth ( D ) obtained by placing an indentor on a test mode : soft material measurement mode 
sample , forcing the indentor against the sample by increas - 65 ( c ) DSC 
ing a pressing force at a certain rate from 0 to a given load , A sample ( 10 mg ) was melted at a given temperature for 
and expresses the property value combining the plastic 10 minutes , rapidly cooled , and subjected to measurement 
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under a nitrogen flow at a temperature rise rate of 20° C . / min Where necessary , the resin obtained by the reaction under 
from - 20° C . The given temperature was 280° C . for reduced pressure of 0 . 2 mmHg was charged in a blender and 
Examples 1 - 7 , and 270° C . for Examples 8 - 14 . In Examples solid - state polycondensation was conducted while heating to 
8 - 14 , a film peeled off from the metal sheet was used as a 205° C . under reduced pressure to give the objective poly 
sample . 5 ester resin having the desired property values . 
MAC SCIENCE Corporation DSC 3100S was used for Polyester Resins ( B1 ) - ( B4 ) 

the measurement . In a stainless steel autoclave equipped with a stirrer , a 
The presence of a peak ( TmA : 235 - 253° C . ) derived from thermometer and a partial refluxing condenser were charged 

polyester resin ( A ) and a peak ( TmB : 205 - 235° C . ) derived dimethyl terephthalate ( 1940 parts ) , 1 , 4 - butanediol ( 1350 
from polyester resin ( B ) in the area corresponding to not less parts ) and tetra - n - butyl titanate in the amounts shown in 
than 180° C . and less than 280° C . was confirmed . When 2 " Table 1 , and transesterification was conducted at 160 - 220° 
or more peaks ( TmA and TmB and the like ) are present in C . over 4 hours . While elevating the temperature to 275° C . 
the above - mentioned area , transesterification was consid over 1 hour , the reaction system was gradually depressur 
ered to have not occurred . The observed TmA and TmB are ized . The reaction was carried out until desired property 
also shown along with the judgment results . When 2 or more values were obtained under reduced pressure of 0 . 2 mmHg 
melting peaks are not present in the above - mentioned area , 15 ( ca . 0 . 27 hPa ) to give the objective polyester resin . 
occurrence of transesterification was acknowledged . In Where necessary , the resin obtained by the reaction under 
Comparative Examples , only one peak was observed , and reduced pressure of 0 . 2 mmHg was charged in a blender and 
the value then is also shown in Table . solid - state polycondensation was conducted while heating to 
( d ) Molecular weight ( weight - average molecular weight 180° C . under reduced pressure to give the objective poly 
Mwl and number - average molecular weight [ Mn ] ) and 20 ester resin having the desired property values . 
distribution of molecular weight ( [ Mw ] / [ Mn ] ) The property values of the obtained polyester resins 
Preparation of Sample ( A1 ) - ( A3 ) and ( B1 ) - ( B4 ) are shown in Table 1 . 

Each polyester resin ( 15 mg ) was dissolved in 1 ml of 
hexafluoroisopropanol / chloroform = 2 / 3 ( v / v ) and melted in TABLE 1 
20 ml of chloroform . 
As a standard substance , a polystyrene ( TOSOH ) solution in 

was prepared and used as a sample for GPC calibration trin 
sic Ti curve . vis amount Analysis Conditions sym - polymerization COS - Mw Mn Mw / ( x10 - 5 Column : gmhxl - gmhxl - g2000hxl ( TOSOH ) bol method ity ( x103 ) ( x103 ) Mn wt % ) * 

Mobile phase : HFIP / Chloroform = 2 / 98 ( v / v ) 
Flow rate : 0 . 7 ml / min Poly - Al melting 0 . 62 58 17 3 . 3 0 

ester alone Column temp : 40° C . resin A2 melt and 0 . 63 0 . 63 60 60 23 2 . 7 2 . 7 Detection vol : 200 ml ( A ) solid - state 
Apparatus Used for Measurement condensation 
GPC : SYDTEM - 21 ( Shodex ) 35 melt and 0 . 75 0 . 75 60 20 3 . 0 
Data treatment : SIC - 480 ( SIC , System Instruments Co . , solid - state 

condensation Ltd . ) melt and 1 . 10 87 33 2 . 7 ( e ) Glass Transition Point Poly solid - state 
Measured according to a method similar to the above ester condensation 

mentioned ( c ) . 40 resin B2 melt and 1 . 20 1 . 20 103 103 36 2 . 9 4 
solid - state ( f ) Can Forming Performance ( B ) 
condensation 

A film sample was laminated on an aluminum plate melt and 1 . 40 134 44 3 . 1 3 . 1 5 
( thickness : 300 um , heated at 200° C . ) for temporary adhe solid - state 
sion and re - melted at 240° C . After re - melting , the laminate condensation 

B4 melting alone 1 . 10 was subjected to draw - deep forming and draw - wipe forming 45 84 22 3 . 9 10 
to give 2P cans . The damage such as delamination , breakage , * the amount to be added of tetra - n - butyl titanate 
crack and the like of the film after forming into a 2P can was 
visually observed and then observed under a fluorescence Examples 1 - 7 
microscope ( magnification X80 ) , based on which the film 
was evaluated according to the following criteria . 50 Polyester resin ( A ) , polyester resin ( B ) and organic phos 

O : Of 100 cans , no damage in not less than 95 cans . phorus compound ( C ) were mixed in the ratio shown in 
A : Of 100 cans , no damage in 80 - 94 cans . Table 2 and melt - mixed in a biaxial extruder ( diameter 45 
x : Of 100 cans , some damage in not less than 21 cans . mm , L / D 60 ) at 280° C . , extruded and rapidly cooled to give 

a 190 um thick unoriented film , which was drawn 4 times in 
Production Example 55 the longitudinal direction at 90° C . , then 4 times in the 

transverse direction at 235° C . After the drawing , the film 
Polyester Resins ( A1 ) - ( A3 ) was heat - treated at 175° C . and cooled to give a 25 um thick 

In a stainless steel reactor equipped with a stirrer , a film . The evaluation results of the obtained films are shown 
thermometer and a partial refluxing condenser were charged in Table 2 . 
dimethyl terephthalate ( 1940 parts ) , ethylene glycol ( 1364 60 The films free of transesterification showed fine can 
parts ) , zinc acetate ( 1 . 02 parts ) and germanium dioxide ( 0 . 14 forming performance . 
part ) , and transesterification was conducted at 160 - 220° C . Comparative Examples 1 - 7 
over 4 hours . While elevating the temperature to 275º C . 
over 1 hour , the reaction system was gradually depressur - In the same manner as in Examples 1 - 7 except that 
ized . The reaction was carried out until desired property 65 organic phosphorus compound ( C ) was removed , the films 
values were obtained under reduced pressure of 0 . 2 mmHg of Comparative Examples 1 - 7 were obtained . The property 
( ca . 0 . 27 hPa ) to give the objective polyester resin . results of the obtained film are shown in Table 2 . 

35 60 3 . 0 0 
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TABLE 2 

Occurrence 
or 

otherwise 
of 

transester 
ification Composition ratio 

DH 
hardness 
( gf / um ? ) 

TmA TmB 
( C ) ( C ) [ P ] / [ M ] 

Tg 
( cº ) 

can forming 
performance 

48 
47 
50 

4 . 1 
4 . 6 
4 . 8 
8 . 2 

19 . 8 
70 . 4 
81 . 5 

238 

239 217 
244 222 
245 225 

216 
245 
247 230 
250 233 

209 * 

o au un 51 

none 
none 
none 
none 
none 
none 
none 

occurred 

235 

???????x x 52 9 . 8 Auuu AUN 10 . 3 
0 0 . 4 

$ Bu 0 219 * 42 occurred 

Ex . 1 A1 / B2 / P36 = 40 / 60 / 0 . 10 
Ex . 2 A1 / B1 / P36 = 40 / 60 / 0 . 15 
Ex . 3 A3 / B3 / BPP = 40 / 60 / 0 . 17 
Ex . 4 A2 / B4 / P36 = 40 / 60 / 0 . 50 
Ex . 5 A2 / B4 / P45 = 45 / 55 / 1 . 50 
Ex . 6 A2 / B1 / BPP = 40 / 60 / 2 . 00 
Ex . 7 A2 / B1 / P36 = 40 / 60 / 2 . 00 
Comparative A1 / B2 / P36 = 40 / 60 / 0 . 00 
Example 1 
?? ive A1 / B1 / P36 = 40 / 60 / 0 . 00 
Example 2 
Comparative A3 / B3 / P36 = 40 / 60 / 0 . 00 
Example 3 
Comparative A2 / B4 / P36 = 40 / 60 / 0 . 00 
Example 4 
Comparative A2 / B4 / P36 = 45 / 55 / 0 . 00 
Example 5 
Comparative A2 / B1 / P36 = 40 / 60 / 0 . 00 
Example 6 
Comparative A2 / B1 / P36 = 40 / 60 / 0 . 00 
Example 7 

0 . 4 

0 208 * occurred 0 . 4 x 

0 208 * 40 occurred la x 

0 206 * occurred 0 . 4 x 

0 206 * $ occurred 0 . 3 x 

207 * 0 43 occurred 0 . 4 0 . 4 x 

P36 : bis ( 2 , 6 - di - t - butyl - 4 - methylphenyl ) pentaerythritol diphosphite , 
P45 : bis ( 2 , 4 - dicumylphenyl ) pentaerythritol diphosphite 
BPP : bis ( acetodeca ) pentaerythritol diphosphite 
* temperature of endothermic peak present in the not less than 180° C . and less than 280º C . area 

30 

of 

216 

Examples 8 - 14 and Comparative Examples 8 - 14 According to the present invention , a film for a metal 
laminate is provided , ( i ) which is superior in mechanical 

Aluminum plates ( thickness 300 um ) were heated to 2000 property , capable of thermocompression bonding with a 
C . and the films of Examples 1 - 7 and Comparative metal sheet , despite a high degree of crystallization of the 
Examples 1 - 7 were laminated on one surface of the plates 35 film , reduces quality change of plastic film laminated on the 
with a roller to give laminates ( laminating speed 3 m / min ) . metal sheet even if faced with variation of conditions of 
The DSC and DUH hardnesses of the obtained films were thermocompression bonding with the metal sheet , and which 
measured , the results of which are shown in Table 3 . is capable of thermocompression bonding even at a rela 

The films free of transesterification showed fine can tively low temperature , ( ii ) which is superior in formability , 
forming performance . 40 ( iii ) which is superior in flavor property and impact resis 

tance , and which obliterates occurrence of whitening or 
TABLE 3 delamination of the film , or microcracks on the film , even if 

the film in the metal laminated sheet obtained by thermo Occurrence 
or otherwise compression bonding of the film on the metal sheet or on the 

DH hardness on 45 surface of a metal can obtained by subjecting the metal 
TmA TmB transeste metal sheet laminated sheet to various form processings is crystallized , 
( °C . ) ( °C . ) rification ( gf / um ? and ( iv ) which satisfies productivity at an industrial scale . 

Ex . 8 240 12 . 8 none This application is based on application Nos . 2000 
Ex . 9 245 221 none 10 . 8 269052 and 2000 - 269053 filed in Japan , the contents of 
Ex . 10 246 224 12 . 7 50 which are incorporated hereinto by reference . Ex . 11 239 215 none 11 . 8 
Ex . 12 246 234 none 14 . 6 What is claimed is : 
Ex . 13 248 229 none 13 . 8 1 . A metal can or a lid of a metal can , which comprises a 
Ex . 14 251 232 none 15 . 8 metal laminated sheet comprising a metal sheet and a Comparative 208 * 1 . 5 polyester film laminated on the metal sheet , wherein the Example 8 
Comparative 218 * occurred 1 . 4 polyester film comprises 
Example 9 a polyester resin composition comprising 30 - 45 wt % of 
Comparative 207 * occurred 1 . 4 a polyethylene terephthalate resin ( A ) , 
Example 10 55 - 70 wt % of a polybutylene terephthalate resin ( B ) , and Comparative 207 * occurred 1 . 3 
Example 11 a phosphorus compound of at least one kind selected from 
Comparative 205 * occurred 1 . 5 the group consisting of 
Example 12 bis ( 2 , 6 - di - t - butyl - 4 - methylphenyl ) pentaerythritol diben Comparative 205 * occurred 1 . 5 zophosphite , Example 13 
Comparative 206 * occurred bis ( 2 , 6 - di - t - butyl - 4 - methylphenyl ) pentaerythritol diphos 
Example 14 phite , 

65 bis ( 2 , 4 - dicumylphenyl ) pentaerythritol diphosphite , * temperature of endothermic peak present in the not less than 180° C . and less than 280° 
C . area 2 - [ [ 2 , 4 , 8 , 10 - tetrakis ( 1 , 1 - dimethylether ) dibenzo [ d , f ] [ 1 , 3 , 

2 ] dioxaphosphepin - 6 - yl ] oxy ] - N , N - bis ( 2 - [ 2 , 4 , 8 , 10 - tet 

none 

occurred 

60 

1 . 4 
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rakis ( 1 , 1 - dimethyletherdibenzo [ d , f ] [ 1 , 3 , 2 ] dioxaphos the film after melting or softening to allow adhesion to an 
phepin - 6 - yl ) oxyJethyl ] ethanolamine , aluminum plate , followed by standing in a 270° C . 

diphenyl isodecylphosphite , atmosphere for 10 minutes , has 2 or more melting 
trimethyl phosphate , peaks in an area corresponding to not less than 180° C . 
ethyl diethylphosphonoacetate , and less than 280° C . of differential scanning calorim 

etry ( DSC ) . benzyl ethylphosphonate , 2 . The metal can or a lid of a metal can of claim 1 , wherein tri - 2 - ethylhexyl phosphate , the polyester film has a dynamic hardness of 7 . 5 - 30 gf / um ? . tris ( 2 - chloroethyl ) phosphate , and 3 . The metal can or a lid of a metal can of claim 1 , wherein 
bis ( asetodeca ) pentaerythritol diphosphate , and PET ( A ) has an intrinsic viscosity of 0 . 62 - 0 . 75 , and PBT ( B ) 

wherein has an intrinsic viscosity of 1 . 1 - 1 . 4 . 
the metal catalyst for polycondensation of the polybuty 4 . The metal can or a lid of a metal can of claim 1 , wherein 

lene terephthalate resin ( B ) comprises at least one the 2 or more melting peaks in an area corresponding to not 
selected from tetra - n - butyl titanate and tetraisopropyl less than 180° C . and less than 280° C . of DSC are a peak 
titanate , ( TmA : 235 - 253° C . ) derived from the polyethylene 

the film has a ratio [ P ] / [ M ] of the amount of phosphorus terephthalate resin ( A ) and a peak ( TmB : 205 - 235° C . ) 
[ P ] ( mol ) in the phosphorus compound to the amount of derived from the polybutylene terephthalate resin ( B ) . 
metal [ M ] ( mol ) in a metal catalyst for polycondensa 5 . The metal can or a lid of a metal can of claim 1 , wherein 
tion of the polyethylene terephthalate resin ( A ) and the the glass transition point of the polyester film is not less than 

20° C . and less than 60° C . polybutylene terephthalate resin ( B ) that is not less than 
1 and not more than 81 . 5 , and * * * * * 


