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(54) Copper alloy for slide fasteners having excellent continuous castability

(57) The object of the present invention is to provide
a copper alloy for slide fasteners which has excellent
whiteness, does not contain nickel and hence does not
have the problem of nickel allergy, and has excellent
continuous castability and casting quality.

The composition of the alloy for slide fasteners is
represented by the general formula CuaZnbMnc, where-

in regarding a, b and c, in mass%, 10 ≤ b ≤ 20, 8 ≤ c ≤
15, and a is a remainder, with unavoidable impurities
being contained. Moreover, the structure of the alloy is
preferably made to be a single α phase at room temper-
ature, and the surface of the alloy is plated.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a copper alloy
for slide fasteners, which is used for slide fastener con-
stituent members such as slide fastener elements and
stops. More specifically, the present invention relates to
a copper alloy for slide fasteners having excellent con-
tinuous castability and casting quality.

2. Description of the Prior Art

[0002] Hitherto, as copper alloys for slide fasteners as
mentioned above, for example, coppernickel-zinc alloys
such as nickel silver, which has a white alloy color tone,
copper-zinc alloys such as red brass and brass, and so
on have been used. Nickel silver contains nickel as an
alloying element, and thus has excellent corrosion re-
sistance. But, if it used for a slide fastener or the like,
then the problem of nickel allergy may arise because
the fastener will often come into contact with the skin.
Moreover, copper-zinc alloys such as red brass and
brass do not contain nickel and hence the problem of
nickel allergy does not arise, but the color tone thereof
is yellowish, and hence a white alloy cannot be obtained.
[0003] To solve the above problems, the present ap-
plicants thus developed and filed patent applications for
nickel-free white copper alloys as disclosed in Japanese
Patent Publication Nos. 11-124644, 2000-303129,
2000-303130 and 2001-3125. The nickel-free white
copper alloys disclosed in the above Patent Publications
are Cu-Zn-Mn type alloys that have been made to con-
tain Al, Sn or the like; they have excellent strength, hard-
ness, workability and corrosion resistance, and do not
contain nickel, and hence the problem of nickel allergy
does not arise. Moreover, external appearance of the
alloys maintains an attractive degree of whiteness, and
hence the alloys are highly valuable for ornaments.
[0004] An attachment having constituent members
such as a slide fastener is manufactured by following
steps: manufacturing wires through continuous casting
of the above-described alloy at the start; making the
cross-sectional shape of each wire into a prescribed
cross-sectional shape; cutting the wires into the individ-
ual constituent members; and then mounting the con-
stituent members obtained onto an attachment.

However, the alloys disclosed in the above-men-
tioned patent publications do not have as good a con-
tinuous castability as the previously mentioned nickel
silver, red brass and brass, and hence the wire is prone
to break during the continuous casting process. Such
breaking leads to a drop in productivity, and thus causes
an increase in cost. Moreover, the wires manufactured
through the continuous casting may have portions
where die components are attached thereto. The mate-

rial properties of such portions are different from those
of the other portions, and this is not good from the per-
spective of casting quality.

SUMMARY OF THE INVENTION

[0005] In view of the problems described above, an
object of the present invention is to provide a copper
alloy for slide fasteners which has excellent whiteness,
does not have the problem of nickel allergy, and has ex-
cellent continuous castability and casting quality.
[0006] The present inventors assiduously studied to-
ward solving the above problems, and resulted in the
following findings.

1) Breakage of the wire during the continuous cast-
ing process occurs due to the compounds formed
in a die. The compound acts as a resistance to cast-
ing, whereupon the wire becomes prone to break-
ing.
2) Dropping of the quality of the continuously cast
wire is due to the compounds, formed in a die, be-
coming attached to the wire surface.
3) The compounds formed in a die cause the cool-
ing efficiency of the alloy to drop and thus internal
defects in the alloy to arise. The defects deteriorate
the properties of the alloy.
4) The compounds formed in the die are formed by
combining readily oxidizable elements that are
components of the alloy such as Al, Sn, Ti, Si and
Cr with die components.

[0007] Based on these findings, the present inventors
discovered that if readily oxidizable elements such as
Al, Sn, Ti, Si and Cr are not added as alloy components,
then an alloy can be manufactured for which there is no
change in the continuous castability or the casting sur-
face of a cast article and there is no local change in prop-
erties, because such elements adversely affect on the
continuous castability of the alloy and cause a drop in
the casting quality. The present inventors thus attained
the invention of the present application grounded on the
discoveries.
[0008] Specifically, the present invention is constitut-
ed as follows.

(1) A copper alloy for slide fasteners having excel-
lent continuous castability, having a composition
represented by a general formula CuaZnbMnc,
wherein regarding a, b and c, in mass%, 10 ≤ b ≤
20, 8 ≤ c ≤ 15, and a is a remainder, with unavoid-
able impurities being contained.
(2) A copper alloy for slide fasteners according to
(1) above, wherein a color tone is such that a* and
b*, which represent a color tone as stipulated in JIS
Z 8729, satisfy 0 < a* < 2 and 7 < b* < 16.
(3) A copper alloy for slide fasteners according to
(1) or (2) above, being a single α phase at room
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temperature.
(4) A copper alloy for slide fasteners according to
any of (1) through (3) above, a surface thereof being
plated.
(5) An element being a constituent member of a
slide fastener, comprising the copper alloy for slide
fasteners according to any of (1) through (4).
(6) A stop being a constituent member of a slide fas-
tener, comprising the copper alloy for slide fasten-
ers according to any of (1) through (4).

[0009] Following is a description of the copper alloy
for slide fasteners of the present invention.

With the copper alloy for slide fasteners of the
present invention, the object of the present invention
can be attained by making the alloy be a composition
represented by the following general formula:

wherein, regarding a, b and c, in mass%, 10 ≤ b ≤ 20, 8
≤ c ≤ 15, and a is a remainder, with unavoidable impu-
rities being contained.
[0010] The element Zn, which is a component of the
alloy of the present invention, has an effect of improving
the mechanical properties and the workhardening prop-
erties of the alloy through solid solution strengthening,
a deoxidation effect during melt casting, and an effect
of reducing the cost of the alloy. If the Zn proportion is
below the numerical range defined above, then the re-
duction in the cost of the alloy will be insufficient, the
strength of the alloy will decrease, and the castablility
will worsen, because the melt will become prone to ox-
idation and hence oxides will grow in the alloy. On the
other hand, if the Zn proportion is above the numerical
range stipulated above, then the crystalline structure will
become α + β, and hence the alloy will no longer exhibit
sufficient cold workability.

The proportion b of Zn is preferably such that 10
< b < 20, more preferably such that 13 < b < 17.
[0011] The element Mn, which is another component
of the alloy of the present invention, has an effect of im-
proving the mechanical properties of the alloy through
solid solution strengthening, and an effect of reducing
the cost of the alloy. By adding Mn instead of Zn, the
season cracking resistance is improved, and the color
tone of the copper alloy is prevented from becoming too
yellow. Mn reduces the melting point of the alloy, and
hence Mn acts to improve the castability and also sup-
press vaporization of zinc from the melt. If the Mn pro-
portion is below the numerical range stipulated above,
the color tone will become yellowish. Whereas, if the Mn
proportion is above the same range, oxides will increase
during melt casting and hence the castability will wors-
en, and the crystalline structure will become α + β, there-
by, the alloy will no longer keep sufficient cold workability

CuaZnbMnc (1)

and the castability will worsen.
The proportion c of Mn is preferably such that 8 <

c < 14, more preferably such that 8 < c < 12.
[0012] In the present invention, it is important that
readily oxidizable elements such as Al, Sn, Ti, Si and Cr
are not added, because these elements damage the
continuous castability and cause a drop in the casting
quality.
[0013] The alloy of the present invention displays the
color in ranges of 0 < a* < 2 and 7 < b* < 16 based on
the chromaticity diagram of the L*, a*, b* color system
stipulated in JIS Z 8729. Note that the 'color tone' men-
tioned in the present specification is expressed using
the method for indicating the color of objects stipulated
in JIS Z 8729, and is represented by the values of the
lightness index L* (lightness: L star) and the chromaticity
indexes a* (greenness to redness: a star) and b* (blue-
ness to yellowness: b star).
[0014] By making the structure of the alloy of the
present invention be a single α phase, an alloy having
improved cold workability can be provided. Further-
more, by plating the surface of the alloy, an alloy having
excellent corrosion resistance and discoloration resist-
ance can be provided.
[0015] Following is a detailed description, with refer-
ence to the drawings, of a slide fastener, which is a us-
age of the alloy of the present invention.

Fig. 1 is a conceptual drawing of a slide fastener.
As shown in Fig. 1, the slide fastener comprises a pair
of fastener tapes 1 each of which has a core part 2
formed at a side edge thereof, elements 3 that are
crimped (mounted) onto the core part 2 of each fastener
tape 1 at a prescribed interval, a top stop 4 and a bottom
stop 5 that are crimped onto the core part 2 of each fas-
tener tape 1 at the top and bottom ends respectively of
the elements 3, and a slider 6 that is disposed between
facing pairs of elements 3 and can be freely slid in an
up/down direction to engage or separate the elements
3. In the above, a slide fastener chain 7 is an article ob-
tained by mounting elements 3 onto the core part 2 of a
fastener tape 1.
[0016] Although not shown in the drawings, slider 6
as shown in Fig. 1 is manufactured by the following
steps: pressing a long plate-shaped body having a rec-
tangular cross section, through several stages; cutting
the body at a prescribed interval to form slider bodies;
and then mounting a spring or pull on the slider body if
necessary. The pulls are also manufactured from the
plate-shaped body having a rectangular cross section,
by punching out into a prescribed shape, and are
crimped onto the slider bodies. The bottom stop 5 may
be a separable fitting comprising an insert pin, a box pin
and a box, so that the pair of slide fastener chains can
be separated through the opening by the slider.
[0017] Fig. 2 shows a method of manufacturing the
elements 3, the top stops 4 and the bottom stops 5 of
the slide fastener shown in Fig. 1, and a method of at-
taching these to the core parts 2 of the fastener tapes
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1. As shown in the drawing, the elements 3 are prepared
by the below steps: a deformed wire 8 having an ap-
proximately Y-shaped cross section is cut into pieces of
a prescribed dimension; and pressing the pieces to form
an engaging head part 9 on each element 3. And then,
foot parts 10 of each element 3 are crimped onto the
core part 2 of the fastener tape 1, and thus mounting on
the element 3.
[0018] The top stop 4 is prepared by cutting a rectan-
gular wire 11 having a rectangular cross section into
pieces of a prescribed dimension, bending the pieces to
have an approximately C-shaped cross section. And
then, the top stop 4 is crimped onto the core part 2 of
the fastener tape 1, thus mounting on the top stop 4.
The bottom stop 5 is prepared by cutting the deformed
wire 12 having an approximately X-shaped cross sec-
tion into pieces of a prescribed dimension. And then, the
top stop 5 is crimped onto the core part 2 of the fastener
tape 1, thus mounting on the top stop 5.
[0019] Note that in the drawing, it appears that the el-
ements 3 and the top and bottom stops 4 and 5 are
mounted onto the fastener tape 1 at the same time. But,
in actual practice, elements 3 are first attached contin-
uously onto the fastener tape 1 to compose a fastener
chain, and then the elements 3 in regions where a stop
is to be attached are removed from the fastener chain.
And, the prescribed stops 4 and 5 are mounted on in
these regions near to the elements 3.

In order to manufacture and attach the constituent
members as described above, it is necessary for the el-
ements and the stops to make up the constituent mem-
bers of the slide fastener to be an alloy having excellent
cold workability.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] Fig. 1 is a conceptual drawing of a slide fas-
tener.
[0021] Fig. 2 is a drawing to explain a method of at-
taching a bottom stop, a top stop and elements to a fas-
tener tape.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0022] Following is a specific description of the
present invention through an example and a compara-
tive example. However, the present invention is not lim-
ited whatsoever by the following example.

Example

[0023] Using (99.99%) pure Cu, (99.9%) pure Zn and
(99.9%) pure Mn as raw materials, these materials were
melted in a continuous casting apparatus such that the
composition would become Cu75Zn15Mn10 by mass%,
and continuous wires were manufactured by casting the
melt through a carbon die of diameter 8mm.

Comparative Example

[0024] Continuous wires were manufactured by the
same method as in the Example, except that the com-
position was made to be Cu83Zn4Mn12Al1 by mass%.
[0025] The continuous wires obtained through the
above Example and Comparative Example were evalu-
ated with regard to continuous castability, surface state
and so on.
[0026] The continuous castability of the alloys was
evaluated by several times of actual continuous casting
using the above-mentioned continuous casting appara-
tus. With the alloy of the Comparative Example, the wire
broke when the weight thereof was between 100 and
150kg, whereas with the alloy of the Example, the wire
broke when the weight thereof was between 300 and
500kg. It was thus found that the continuous castability
was 2 to 5 times better for the alloy of the Example of
the present invention than that of the Comparative Ex-
ample.
[0027] Moreover, the surface of each wire manufac-
tured was observed, some parts blackened near the
broken point with several continuous wires of the Com-
parative Example. On the other hand, with wires of the
Example, such blackened portions were not present.
Upon analyzing the blackened portions, it was found
that they were a compound of Al and the carbon of the
die. Upon cutting the wires just at the blackened part
and observing the cut surface, internal defects such as
cavities were found. Moreover, upon observing the
structure of the continuous wire of the present invention,
it was found that the structure was a single α phase.
[0028] The continuous wires of the Example were
subjected to drawing and rolling, thus manufacturing
continuous deformed wires respectively having an ap-
proximately Y-shaped cross section and an approxi-
mately X-shaped cross section, and a continuous rec-
tangular wire, as shown in Fig. 2. Next, the continuous
deformed wires and the continuous rectangular wire ob-
tained were subjected to several cold workings to form
every constituent member. And, the constituent mem-
bers were mounted on fastener tapes, thus manufactur-
ing a slide fastener. The slide fastener manufactured did
not contain nickel and hence there would be no nickel
allergy. Furthermore, the external appearance displays
excellent whiteness as with a slide fastener manufac-
tured based on nickel silver, and the color was within the
above-mentioned ranges for a* and b* stipulated in JIS
Z 8729. Moreover, during the manufacture of the slide
fastener, cold working was easily performed, with no
problem in workability.
[0029] Furthermore, during a slide fastener was man-
ufactured as described above, after forming the contin-
uous deformed wires and the continuous rectangular
wire, the wires were electrolytically plated with a Cu-Sn
alloy. And then, after mounting the constituent members
on the fastener tapes, the slide fastener was electroless-
plated with Sn. Except for the additional plating process-
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es, the slide fastener was manufactured in the same
way as described above.
[0030] The slide fastener obtained was as good as de-
scribed earlier with regard to all of nickel allergy, white-
ness and workability. Moreover, upon investigating the
corrosion resistance and the discoloration resistance, it
was found that the effects were more prominent than
with the slide fastener unaccompanied the plating de-
scribed earlier.
[0031] According to the present invention, a copper
alloy for slide fasteners having the following advantages
can be provided: The alloy displays excellent whiteness,
does not contain nickel and hence does not have the
problem of nickel allergy, and has excellent continuous
castability and casting quality.

Claims

1. A copper alloy for slide fasteners having excellent
continuous castability, having a composition repre-
sented by a general formula CUaZnbMnc, wherein
regarding a, b and c, in mass%, 10 ≤ b ≤ 20, 8 ≤ c
≤ 15, and a is a remainder, with unavoidable impu-
rities being contained.

2. A copper alloy for slide fasteners according to claim
1, wherein a color tone such that a* and b*, which
represent a color tone as stipulated in JIS Z 8729,
satisfy 0 < a* < 2 and 7 < b* < 16.

3. A copper alloy for slide fasteners according to claim
1 or 2, being a single α phase at room temperature.

4. A copper alloy for slide fasteners according to any
of claims 1 through 3, a surface thereof being plat-
ed.

5. An element, which is a constituent member of a
slide fastener, comprising the copper alloy for slide
fasteners according to any of claims 1 through 4.

6. A stop, which is a constituent member of a slide fas-
tener, comprising the copper alloy for slide fasten-
ers according to any of claims 1 through 4.
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