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&) Draw-ironed metal vessel having circumferential side seam.

€) Disclosed is a draw-ironed metal vessel having a cir- 10
cumferential side seam (5), which is formed by lap-bonding

of open end portions (3, 4) of upper and lower members (2, S_b
1), each consisting of a seamless molded metal cup,
wherein the side wall of at least one of said upper and lower
(2, 1) members is formed by draw-ironing a tin-plated steel

plate at an ironing ratio of at least 20% and a spout (10) 2b 8b
having a diameter smaller than that of the side wall of the - =
vessel is formed on the top wall (9) of the upper member {2).
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DRAW-IRONED METAL VESSEL HAVING CIRCUMFERENTIAL SIDE SEAM

The present invention relates to a draw-ironed metal
vesselhaving a circumferential side seam. More parti-
cularly, the present invention relates to a novel draw-
ironed metal vessel excellent in the combination of the
pressure resistance, the light-weight characteristics and
the shock resistance.

So-called draw-ironed cans are widely used for
contents having a spontaneous pressure, such as beer and
carbonated drinks.

These draw-ironed cans are prepared by draw-forming
a metal blank punched in a disc or the like between a
drawing punch and a drawing die to form a cup and ironing
the side wall of the formed cup between an ironing punch
and an ironing die to reduce the thickness of the side
wall. ’

In a draw-ironed can, reduction of the side wall of
the vessel is preferred for reducing the weight per unit
volume of the can and decreasing the cost of the metal
blank necessary for the production of the can.

However, this requirement has not completely been
satisfied because various limitations are placed on the
production of cans. For example, when the thickness of
the side of a can body is reduced, the buckling strength
should naturally be reduced. When a can end is double-

seamed to a can body, the axial load to be applied to the
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can body by a double seamer is 120 to 200 Kz, and if the
thickness of the side wall portion is reduced below a
certain limit, double-seaming of a can end becomes
difficult.

The structurally weakest portion cf a draw-ironed
can is the portion double-seamed to a can enc, and when
the can receives shocks on falling or the like, this

portion is broken or leakage is caused in this portion.

It is a primary object of the present invention to
provide a draw-ironed metal vessel of a tin-plated steel
plate which is quite different from conventional draw-
ironed cans in the structure and vessel characteristics.

Another obJject of the present invention is to provide
a draw-ironed metal vessel of a tin-plated steel plate
in which there is not a portion double~seamed to an end
and the sole seam present in the vessel is a circum-
ferential side seam formed by lap-bonding of open end
vortions of two confronting seamless cubs.

Still another object of the present invention is to
provide a draw-ironed metal vessel of a tin-plated steel
plate, which has a smaller thickness of the side wall
portion than in the conventional draw-ironec¢ tin-plated
steel plate cans and is excellent in the light=weight
charaéteriétic, the pressure resistance aznd the shock
resistance and which can easily be <ispesed of because 0oF
a high easy crushadbiiity.

A further chiect of the rresent invention is o
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provide a draw=ironed metal vessel formed by'iréw;ironing
of a tin-plated steel plate, which has a circumnferential
side seam excellent in the bonding property and in which
the adhesion of a coating is high,

More specifically, in accordance with the'present
invention, there is provided a draw=-ironed metal vessel
having a circumferential side seam, which is formed‘by
lap-bonding of open end portiéns of upper and lower members,
each consisting of a seamless molded metal cup, wherein
the side wall of at least one of said upper and lower
members is formed by draw=-ironing a tin-plated steel plate
at an ironing ratio of at least 20 % and a spout having
a dimeter smaller than that of the side wall of the
vessel is formed on the top wall of the upper member.

The present invention will now be described in

detail with reference to the accompanying drawings.

" Fig., 1 is a séctional view illustrating a most
preferred embodiment of the draw-ironed metal vessel
according to the presént invention,

Fig. 2 is a view illustrating an embodizment of the
draw-ironed metal vessel according to the present invention,
in which tne upper member is cdraw=-ironed,

Fig. 3 is a view illustrating an embodiment of the

draw-ironed metal vessel accoriing to the present inven-

draw=-ronec,

Tigs, L and 5 are enlargzel dartial secticnal views
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illustrating another preferred embodiments of the draw-ironed

metal vessel according to the present invention,

Referring to Fig., 1 illustrating a most preferred
embodiment of the present invention, a draw=ironed metal
vessel comprises a lower member 1 formed of a seamless
molded cup of a tin-plated steel plate and an upper member
2 formed of a seamless molded cup of a metal. These
molded cups are integrated in the form of a vessel by
lap~bonding open end portions 3 and 4 to form a circum-
ferential side seam 5,

In the embodiment illustrated in Fig., 1, the lower
member 1 comprises a tall thin side wall portion 6 formed
by déeply draw=-ironing a tinplate blank and a thick bottom
portion 7 which is not substantially ironed., The upper
member 2 comprises a short side wall 8 formed by shallow
drawing of a tinplate blank and a top wall 9. The height
of the side wall portion 8 of the upper member 2 is
equal to or slightly larger than the width of the sear 3.
The top wall © of the upper member 2 has a convex taper
face, and a spout 10 for charging and discharging the -
content is formed at the center of the top wall 9, As
is apparent from the foregoing description, the upper
member 2 is bonded in the férm of a shoulder and neck of
a so-called bcttle to the lower member 1,

In the exbodiment shown In Fig, 1, the open end
porticn 2 of tne lower member 1 is draesm by necxin

¢cf the aajoining portion so that the ZiaTeter 1s smallzr
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than that of the other barrel wall portion, and the open
end portion 3 is fitted and inserted in an open end
portion 4 of the upper member 2 having a larger diameter.

An adhesive layer 11 is formed between the outer
surface of the open end portion 3 of the lower member
and the inner surface of the open end portion 4 of the
upper member to effect bonding and integration of the
upper and lower members, From the viewpoint of the
corrosion resistance, it is preferred that a part of the
adhesive 11 be protruded from the seam 5 to form a coat=-
ing layer 13 for a cut edge 12 of the tinplate blank
located on the inner side of the seam.

In the present invention, the sides wall 6 of the
lower member constituting a main part of the barrel
portion of the vessel is ironed so that the ironing ratio
RI defined by the following formula:

W
RI = ————— x 100

wherein TB stands for the thickness of the bottom of

the molded cup ’I‘w stands for the thickness of the side
wall of the molded cup,

is at least 20 %, preferably 30 to 80 x,

The tinplate vessel of the present invention is
characterized in that, as pointed out hereinbefore, the
side wall constituting a main part of the barrel portion
of the vessel is highly ironed anz the zthickness is

reduced, the sole seam present in the vessel is a circum=-
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ferential side seam, and this seam is formed by lap
bonding.

More specifically, in the tinplate vessel of the
present invention, there is not present a double seam
portion and the spout is sealed by a cap or plug, Accor—
dingly, even in the case where the thickness of the side
wall of the vessel is extremely reduced, the buckling
tendency is obviated at the sealing step. At the comm-
ercial capping operation, the axial load applied to the
vessel barrel is in the range of 50 to 100 Kg and is smal-
ler than about 1/2 of the axial load applied at the double-
seaming step, Therefore, the buckling tendency is con-
siderably reduced as compared with the case of double
searing,

Furthermore, the circumferential side seam present
in the tinplate vessel of the present invention is formed
by lar bonding having a high resistance against a load
applied in the axial direction. Accordingly, the
structure of the vessel of the present invention is
highly resistant to pressures or shocks. In case of
doubie seaming, bonding by folding ( lock seaming ) or
butt bonding, if the thickness of the blank is small,
the blank constituting the seam is first deforrmed by the
load applied to the seam, and because of this deformation,
leakage at the seam or breakage of the seam is caused
under a relatively swralil load. In contrast, in case of
lar tanzing, even if tne thickness of the bians consziizlu-

m iz =zmall, the above-mentionszsd Isilrmalion
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of the blank is not caused, and the seam can resist a
force of up to a shear strength of the seam, which is
irrelevant to the thickness of the blank,
Moreover, since the thickness of the main portion of

5  the barrel of the tinplate vessel is reduced by high
ironing, the weight of the vessel per unit volume is
drastically reduced and the material metal cost can be
lowered, Further, in the barrel portion of the vessel of
the present invention, a fresh metal face is exposed to

10 the outside by high ironing, and therefore, the adhesion.

to a protecting paint and the adhesion to an adhesive used
for formation of a seam are highly improved, This is

another advantage attained by the present invention.

As the tinplate blank for formation of the vessel
15 of the present invention, tinplate having tin deposited
in an amount of 0.1 to 1,0 1b/B.B. on one surface is
preferably used., The deposited tin layer may be one
subjected to a remelting treatment (reflow plate or oright
plate), or it may not be subjected to this treatment
20 ( non=-reflow >late or matt plate ).

Among various metal blanks, a tinplate blank is
relatively difficult to bond by an adhesive. In a tin-
plate blank, a tin oxide layer should naturally be farmed
in the surfacs portion of the deposited tin layer,

layer is poor in the mecnanical strengzh
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ané is brittie. Accoriingly, it is believed that in a
vessel formei tv bending such tinpiate ¢y an adnezive,
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the tin oxizie lazyer present in the boniing Interliace Is
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readily peeled, resulting in drastic reduction of the
bonding strength. In contrast, in the present invention,
since the side wall porfion of the upper or lower member,
to be formed into a circumferential seam, is subjected

to a drawing processing or a high ironing processing,
peeling of the tin oxide layer and exposure of a fresh
metal surface are effected, and therefore, the adhesion
or bonding property to an adhesive or primer is highly
improved.

For formation of a draw-ironed cup, a tinplate blank
such as mentioned above is punched into a disc orrﬁne
like and is subjected to one-stage or multi=~stage drawing
between a drawing punch and a drawing die, and multi-
stage ironing is carried out between an ironing punch
and an ironing die, Drawing and iron conditions are
known, and drawing and ironing can be accomplished very
easily according to known procedures while controlling
the ironing ratio iIn the above-mentioned range.

It is preferred that the thickness of the tinplate
blank to te processed be 0.2 to 0.5 mm, especially 0.2
to 0.35 mm, though the preferred thickness is varied
more or less according to the size of the final vessel,
and it also is preferred that the thickness TW of the
side wall portion formed by ironing be 0,05 to 0,20 mm,
espacially 0,06 to 0,17 mm, while the ironing ratio is
in the atove-mentioned range.
_roning ratio ©I the Open =nd DCriion I Tn
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by 5 to 30 % than the ironing ratio of the other side wall
portion, this portion is advantageously prevented from
being damaged at the necking step, For this purpose,
there may be adopted a method in which the ironing

operation is performed in at least three stages while

gradually narrowing the clearance between a punch and a

~die and the open end portion is prevented from being

ironed at the ironing step of the final stage.

The operation af necking-in the draw-ircned cup is
camried out so that the upper and lower members come to
have such sizes that they are precisely fitted together.
In the present invention, if the outer diameter ry of the
open end portion to be located on the inner side of the
circumferential lap bonding to be formed, the inner
diameter Ty 0f the other open end portion to be located
on the outer side of the circumferential lap bonding and
the thickness dA of the adhesive layer to be interposed
between both the open end portions are selected'so‘that
the relation of ry = r; < d, is established, both the open
end portions always press the adhesive layer and tight
bonding and assured sealing at the seam become possible,

The draw=ironed molded cup is subjected to trimming
and after washing if necessary, the cup is subjected to
a surface chemical treatment with a phosphate and/or a
chromate., Then, an anti-corrosive protecting varnish is
applied Tc at least the inner surface of the cuz. The
phosphate and/or chromete Treatient may bes sucn that

P and/or ir is
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as the atom on the surface cf the deposited tin layer.
In the present invention, by this surface chemical
treatment of the draw-ironed molded cup, the edge of the
open end portion of the cup should naturally be treated,
and even if this open end portion is located on the inner
side of the seam and exposed to the packed content, it
shows a high corrosion resistance, Moreover, the acdhe-
sion to an adhesive is improved and also the adhesion of
a paint or resin coating to be applied later is improved.
As the protecting varnish, there can be used optional
paints comprising thermosetting and thermoplastic resins,
for example, modified epoxy paints such as phenol-epoxy
paints and amino-epoxy paints, vinyl and modified wvinyl
paints such as vinyl chloride/vinyl acetate copolymer
paints, saponified vinyl chloride/vinyl acetate copolymer
paints, vinyl chloride/vinyl acetate/maleic anhydride
copolymer paints, epoxy-modified epoxyamino-modified
vinyl resin paints and epoxy-modified epoxyphenol-modified
vinyl resin vaints, acrylic resin paints, and synthetic
rubber paints such as styrene-butadiene copolymer paints,
These paints are applied in the form of an organic
solvent solution such as a lacgquer or enamel Oor an agueous
dispersion or solution by spray coating, dip coating,
electrostatic coating cr electrophoretic coating. Of
course, when a thermosetting resin paint is used, the
coating is »axed according tc need.
The shz.l>wly drawn cur as the u

by shallicwly crawing a Eetal biank, tc which a varnish
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as mentioned above has been applied in advance, by
using a pressing mold or a combination of a drawing
punch and a drawing die, Then, the top wall of the formed
cup is punched to form an upper member having a pouring
5 mouth,

Lap bonding of the upper and lower members is
advantageously accomplished by using an adhesive. At
this bonding step, an adhesive is applied to at least
one of the open end portions of the lower and upper

10 members to be bonded and both the open end portions are
fitted together.

Any of adhesives composed of a heat~fusion-bondable
thermoplastic resin can optionally be used as the adhesive
in the presen* invention. An adhesive resin having a |

15 melting or softening point of 130 to 240°C is especially
preferred. As preferred examples of the adhesive, there
can be mentioned nylon type adhesives such as nylon=-13,
nylon-12, nylon-11, nylon-6,12 and copolyamides and
blends thereof, polyester adhésives such as polyethylene

20 terephthalate/isophthalate and polytetramethylene tere-
phthalate/isophthalate, and olefin adhesives such as an
acid-modified olefin resin, an ethylene/acrylic acid
ester copolymer, an ion-crosslinked olefin copolymer

( ionomer ) and an ethylene/vinyl acetate copolymer,

The adhesive is applied in the form of a film, powder,

PO
3

dispersion or solution to each of the open end portions
to be bondei tc forz a heat-bondable adhesive _ayer

uniformiy alons the entire circumference of the open end
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portion.

When both the upper and lower members are fitted
together, the open end portion to be located on the
outer side of the seam is heated to increase the dia-~
meter or the open end portion to be located on the inner
side of the seam is cooled to diminish the diameter,
whereby the fitting of both the members is facilitated.
If this means is adopted, the fitting can easily be
accomplished even when the relation represented by the
above-mentioned inequality is established among the outer
diameter of the inner end edge, the inner diameter of the
outer end edge and the thickness of the adhesive layer.

After the fitting operation, the seam is heated to
fuse the adhesive layer, and the seam is cooled to effect
bonding and sealing on the seam, Since the adhesive layer
is fused at this step in the state where the adhesive
layer is pressed in both the end edge portions, bonding
and sealing on the seam can be accomplished completely,
Heating of the seam is advantageously perforied by high
frequency induction heating.

In the metal vessel of the present invention, various

- modifications may be made to the foregoing embodiment.

For example, although the side wall pertion of the
lower member is highly drawn in the foregoing embodiment,
there may be acopted a modification shown in Fig, 2 in
which the upper member 2a is a draw-ironed cup comprising
a tall tThin side wall portion &a formed by highly draw-

ironing a wetal blank and a thick top wail 9a which is not
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substantially ironed and the lower member la is a
shallowly drawn cup comprising a short side wall 6a
formed by shallowly drawing a metal blank and a bottom
wall 7a.

5 Furthermore, there may be adopted an embodiment
shown in Fig, 3 in which the lower member 1 is a draw-
ironed cup as shown in Figs. 1 and 2, the upper member
2b is a draw-ironed cup comprising a tall thin side wall
portion 8b formed by highly draw=-ironing a metal blank

10 and a thick top wall 9b which is not substantially ironed,
and the open end portions of both the draw-ironed cups
are lap-bonded. According to this embodiment, there is
provided a tall metal vessel in which the thickness of
the entire side wall portion is reduced by ironing of a

15 high ratio,

Although the lower open end portion of the upper
member is located on the outer side of the seam and the
upper open end portion of the lower member is located
on the inner side of the seam in the foregoing embodi-

20 ments shown in Figs, 1 through 3, there may be adopted a
modificatién shown in Fig. 4 in which the lower open end
portion 4 of the upper member 2 is located on the inner
side c¢f the seam and the upper end portion 3 of the lower
member 1 is located on the outer side of the sean.

25 The vessel of the present invention is wvaluable as
a vessel for a ccntent having a spontaneous pressure such
as a caroonated drink, beer or blown liguor or as an

inner pressure vessel in which a content is packasd Together
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with nitrogen gas or iiquefied nitrogen.

The vessel of the present invention is advantageous
over a similar can formed of aluminum in that the rigidity
is high and the vessel is excellent in the shape~-retaining
property and the deformation resistance.

The present invention will now be described in
detail with reference to the following Examples that by
no means limit the scope of the invention.

Example 1

A bright tinplate (temper of T-2; tin coating weight
of #50/50) having a thickness of 0.30 mm was punched into
a disc having a diameter of 120 mm, and the disc was formed
into a cup having an inner diameter of 85 mm between a
drawing punch and a drawing die according to customary
procedures,

The cup was subjected to re-drawing and was then
ironed at an ironing ratio of 65.0 % by an ironing punch
having a diameter of €3.3 mm and an ironing die,

Then, the so-forzed lower member was subjected to
panelling and necking=in by using known means., The dimen-
sions and physical vaiues of the lower membier were as
follcws.

Thickness TB
Thickness T

W
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Outer diarmeter of neck portion: 64.95 mm
The imner and outer surfaces of the resulting lower
member were degreased and wasned, and the lower member
was subjected to a phosphate treatment ( 4 mg/m2 of P
5 as the atom was deposited on the tin-plated sufface ).
Then, a white coat composed of a modified acrylic resin
was applied to the outer surface of the lower member except
an area of a width of about 5 mm from the open end
portion, and the outer surface of the lower member was
10 printed. Then, an epoxy ester type finish varnish was
applied to the entire outer surface inclusive of the open
end portion and was baked. Then, an epoxy urea type paint
was applied to the inner surface 0f the lower member
and was baked,
15 Then, a thermoplastic organic adhesive was applied
to a circumferential portion having a width of about 5 mm
from the open end portioh in the lower member according
to customary procedures,
Separately, a bright tinpiate ( temper of T-1; tin
20 coating weight of #50/50) having a thickness of 0.23 mm,
on both the surfaces of which an epoxy ester type paint had
been coated and baked in advance, was punched into a disc
having a diameter of 90 mm and was then press-fcrmedv
according to customary procedures, Finally, a liquid-
25 spout was formed on the resulting upper member,

The upper nember was fitted with the lower member

3

1o whizn tThe adhesive had been applied in tne circum-

0

Terential fcrm, and they wsre heated at abcut 22070 to

[4¥)
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f2se the adnesive and were then cooled to effect bonding
and form a metal vessel,

The dimensions and physical values of the metal
vessel comprising the upper and lower members were as
follows. |

Height of vessel: 128 - 129 mm

Outer diameter of lower member: 65,51 mm

Outer diameter of upper member: 65.49 mm

Length of fitted portion: 5 - 6 mm

Weight of vessel: 39 - 40 g

The metal vessel was cold-packed with (A) cola, (B)
peer or (C) artificial carbonated drink, and the spout
was sealed. Then, the packed vessel was heat=sterilized

uncer conditions shown in Table 1,

Table 1
“Content Sterilizing Tempera- Spontaneous Pressure
Apparatus ture(oc) ( Kg/cm2 )
(a) can warmer L2 7.0
() pasteurizer 62 6.2
(2) can warmer 42 5.0

In each of these three racked vessels, peeling or
leakage in the circumferential seam was not caused during
the above-nmentioned treatment,

Tnese packed vessals were containeZ in a carton case

- ~ B : g 3 s ¥ . - —-— -—
22 can/case ) and were subjected to th2 vitraticn test

P

—_ g -— - = iag - % 3 -~ < +
anz 2rop test, deformaziion, brezkage or l=arsse nolnc

% . < - - -~ 3 - - - = - e - ~ v ~ - -~ .
coniel porticn TeTwesn the upger ani L1ower Iellel was o
ITIsrvel 2t oac-.
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Example 2

. A draw-ironed metal vessel having a circumferential
side seam was prepared in the same manner as described
in Example 1 except that a bright tinplate havinz a
thickness of 0.27 mm was used and the ironing ratio R
Vof the side wall portion of the lower member was changed
to 72.2 %.

Example 3

A draw-ironed metal vessel was prepared in the same
manner as described in Example 2Aexcept that a bright
tinplate having a thickness of 0.20 mm was used and the
ironing ratio Ry of the side wall portion of the lower

member was changed to 75 %,

Comparative Examples 1 through 3

In Comparative Example 1, a metal vessel was prepared
in the same manner as descrived in Example 1 except that
a drawn lower member was fcrmed by subjecting a bright
tin~-deposited steel plats ( temper of T-2; tin coating
weight of #50/50 ) having a thickness of 0,20 mn to draw-
ing and re-drawing according to customary procedures.

In Comparative Examples 2 and 3, drawn lower members
were prepared in the same manner as described above excepdt
that the blank thickness was changed to 0.10 mm and C,073

mn, respectively,

In the same manner as cdescribed in bxample 1, thess
three comparative metal vesssls were Tacked with tne

. P N i~ -3 LRI T S, el
content ani STerliLlZel uncer Tne conadl J'.'3.(-."1."; uh.m'f.. 1n

nozll 2F thase Three matal vessels, cteelins
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and leakage in thes circuzlerential scsam were caused
during the treatment,

When these metal vessels were subjected to the vibra-
tion test and falling test, deformation or bresakage of
the bonded portion between the upper and lower members
was caused and leakage was observed,

The buckling strength, hardness and bonding strength

were determined with respect to each of the metal vessels

obtained in Examples 1 through 3 and Comparative Examples

1 through 3, The obtained results are shown in Table 2.

Comparative Example 4

A metal vessel was prepared in the same manner as

described in Example 1 except that the phosphate treatment

(L

was not carried out, Thz bonding strength of the metal
vessel was measurei. The cbtained results are shown in

Table 2.
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Table 2
Lower Thickness Buckling Hardness 3onding
Member (mm) of Strength (Hr 30T) Strength
T Side Wall _ (Kgy = (Kg/cm)
Example 1 ironed 0,105 250 85-88 4,3
Example 2 ironed 0,075 180 87-20 3.6
Example 3 ironed 0,050 120 87=90 2.4
Compara=-
tive drawn 0,200 240 70=72 0.8
Example 1
Compara=-
tive drawn 0,100 140 69-72 0.4
Example 2
Compara-
tive drawn 0.075 60 70-71 0.1
Example 3
Compara=-
tive ironed 0,105 250 85-88 1.3

mxanple 4

From the results shown in Table 2, it will readily
be understood that the metal vessels of XZxampless 1
through 3 prepared by ironing the lower member and fit-
Ting it with the uprer member according to tne present
invention were improved over thg metal vessels of
Comparative Examples 1 through 3 prepared accoirding to
ﬁhe conventional draw-forming method in the buckling
strength amd the bonding stirength of the bondei portion,
though the thickness of the side wall in the vessels of
the present invention was smaller than n tThe comfarative

vesse.ls,
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of the lower member, represented by the following formula:
Rf = ———— X 100

was set at 5 points in the range of from 10 to 80 7 and
the Ty value was adjusted so that the T, value was
finally equal.

The buckling strength and the bonding strength were
determined with respect to each of the so-obtained five
metal vessels, The obtained results are shown in Table 3.

Table 3

Ironing Ratio Buckling Tensile Bonding
(%) of Lower Strength Strength Strength (kz/cm)

Member (Kg) (Ke/cr2)
80 270 74 L7
60 230 68 4.0
40 210 55 3.6
20 130 47 3.1
10 150 45 0.9

From the results shown in Table 3, it will readily
be understood that if the lower member is ironed accor-
ding to the present invention, the buckling strength

and bonding strength are remarkably improved.
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CLAIMS:

1, A draw=-ironed metal vessel having a circum-
ferential side seam, whnich is formed by lap-bonding of
open end portions of upper and lower members, each
consisting of a seamiess molded metal cup, wherein the
side wall of at least one of said upper and lower members
is formed by draw=-ironing a tin-plated steel plate at
an ironing ratio of at least 20 % and a spout having a
diameter smaller than that of the side wall of the
vessel is formed on the top wall of the upper member.

2. A metal vessel as set forth in claim 1, wherein

the open end portion of the seamless cup formed by draw-

ironing is located on the inner side of the circumferential

side seam,

3. A metal vessel as set forth in clair 2, wherein
said seamless cup, inclusive of the edge of the open end
portion, is subjected To a surface treaiment with a
phosphate anz/or a chromaze.

L4, A metal vessel as set forth in claim 2, wherein
the open end portion of said seamless cup is subJected
to a necking-in processing so that the diameter thereof
is smaller than that of the barrel wall portion,

5. A metal vessel as set forth in claim 2, wherein
said seamless cup is the lower member,

5, A metal vessel as set forth in claim 1, wherein

L e
w

£
1]
]

‘._)

the open =2nd rortions 2f ths upper and lowar rs are

[¢)]
N
3

[N

bonded together throuszn a neat-melt-bondadle r

-

-
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