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The 1nventlon relates to a coin made from a comp051te layered
:materlal and hav1ng an 1ron—contaln1ng core layer and austenltlc

chromium-nickel steel plated cover layers on both sides.

In the currency used during eerlier times the value of the metel
_(geld,'eilvefj substantially'cotfeépohded to the_néminal #alue of .
the coins, so that their'effeetive ﬁalﬁe elwaye followed.chanqee
in the price ef metals. From the middle of the 19th century
onwards, the increasing demand for coins arising from
industrialization and the intensification of trade and commerce
was covered to an ever increasing extent by small change, in
which generally the value of the metal represented only a
.fraction of the nominal or coining valﬁe. Since then, however,
even small change made of gold or silver.is no longer customary,.
- since the value of.metals has increased so considerably that the
minting value of the coins was reached or exceeded, but at least

is too high for economic minting.

Various attempts have therefore been made to replaee the
classical gold and silver with other materials in coins. Often
the intention was to retain the original colour of the coin,
nickel being substituted for silver and certain copper alloys for

gold.

However, in the meantime even materials of nickel or alloys
mainly containing nickel, which had been used on a large scale as
substitutes for silver, have become regarded as too expensive for
minting purposes and are to be replaced by cheaper materials,

This is of course on the assumption that the substituted
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materlals have the same propertles of use as nlckel. For thls

‘reason alumlnlum, for example, cannot be cons1dered because 1ts s

specific den51ty is too 1ow, nor can standard iron materlals, due

to deficient res1stance to corrosion.

'However, the selectlon of a sultable substltutlon material is hﬁ

above all made difficult by the fact that the coins made from the_
new material must be used at least for some time in parallel w1th-
coins of nickel or nickel alloys having the same value, since
technically it is hardly practicable and economically it is
unjustifiahle to change over to new coins on a predetermined
fixed day. Merely for this reason the new coins must agree with
the old coins with respect to all their properties relevant for
automatic coin testers. Howe&er, even if it should be possible
to decide on a changeover on a particular fixed date, the last-
mentioned condition must be met, since it would in any case be
quite impossible to re-equip or replace all coin testing machines

with respect to the changed testing properties of the new coins.

In mechanical coin testing apparatuses, which are nowadays only
used to a small.extent, the sizes of the coins are tested and
also their density and rebound behaviour following impingement on
an anvil. In the course of time these relatively simple tests
have been extended or.replaced by the testing of the electrical
and magnetic properties of the coins; the movement of the coins
through the coin testing machine can be influenced to enable

counterfeits to be effectively separated.
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By means of built-in permanent magnets, electrically conductive

but non—magnetizable éoins’éan”bé slowed dbwn'hy'ﬁtilizétiénldf'

the eddy_currént braking effect, the main aspect being the

:elatiqn between the specific density and the specific electrical

- conductivity of the_material of the coin, for which a very narrow

range of acceptance can be adjusted.

on the othef hand, the movement of magnetizable coins can be
directly influenced by magnets; a retafdaﬁion, acceleration or
lateral deflection usually results in a free flight path of the
coin, so that only such coins arrive in the acceptance shaft as

are made of the "correct!” material.

Recently the testing of coins has been further improved by so—

- called electronic coin testers. Fig. 1 shows such a coin testing

system in simplified form. It main;y consists of an a.c.
measuring bridge (1) in one of whose arms a pair of measuring
coils (2) is disposed, and also an electronic device (3) for the
processing and evaluation of the measuring results. The a.c.
current bridge (1) is so adjusted by means of balancing resistors
(4) and a calibration coin that its diagonal voltage becomes zero
when a "correct®™ coin (5) is situated between the meaéuring coils
(2) - i.e., a coin whose dimensions and material properties
correspond to those of the calibration coin. This zero balance
is used as a test signal and evaluated for an’acceptance
decision. The electromagnetic coils can be adjusted to different
frequencies, preferably in the range of 0.1 to 100 kHz. Testing
reliability can be appfeciably enhanced by multiple testing at

different frequencies. Generally at least a double test is



needed to enable the 1nf1uence of the d1mens1ons of the c01n to

he determlned as well as the propertles of ‘the materlal.f:;;;x;ﬁ

For the replacement of nickel by some other material this.means

that at the ueual'testing frequencies the substituted material

_ must produce'test results substentially'defreepehding'to'thdéefof

nickel.

~Fig. 2 shows the locus curves of complex impedance for different

materials and different testing_frequencies; the dimensions of
the coins remaining the same; the real part is plotted in ohme on
the abscissa, the imaginary part ih uH on the ordinate. The
numbers on the curves state the.testing frequency in kHz. It can
be seen immediately that the hitherto customary.non—magnetic coin
materiale - i.e., copper and copper.alleys ﬁith up to 25% nickel
(hatched zone 1) - are out of the question for solving the
problem of substitution, since et all fregquencies their
characteristic test values are remote from curve 2, appiicable to
nickel. Nor is it possible to use the weakly magnetizable
composite layered material, known from DE-A 15 58 703, having a
nickel core occupying 7% of the total thickness, with two cover
layers, amounting to 47.5% of the total thickness, of a copper

alloy containing 25% nickel (curve 3), since for this in the

customary range of frequencies there is no point at which the

complex impedance agrees with or comes anywhere near to that of

nickel.

DE-A 15 58 703 also discloses coin materials having a

magnetizable core of iron and cover layers of non-magnetizable
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chromlum-nlckel steels, but these materlals are dlsadvantageous,

due to dlfflcult workablllty and poor oolnablllty. L

The problem is therefore to suggest a coin material, all of whose

properties of use show that it is suitable as a substitute for

nickel or coin alloys mainly containing nickel and'ﬁhich'moreover__”"

is not so different as regards testing properties from the
material to be replaced that it would mean that existing coin

testing machines would have to be changed or re-equipped.

To solve this problem, a coin is sugéested which is formed by a
conposite.layered material of the kind specified and has a core
layer of a ferritic chromium steel. Aocording to a further
development of the invention the thickness of each plated-on
layer amounts to 2 to 10% of the total thickness of the composite
layered material. Preferably the thickness of each plated-on
layer amounts to 5% of the total thickness of the composite

layered material.

Another solution of the problem according to the invention is
that the composite layered material has a core layer of an
austenitic chromium-nickel steel which is plated with a layer of
a ferritic chromium steel both sides. The thickness of each
plated-on layer amounts to 20 to 40%, preferably 30% of the total

thickness of the composite layered material.

The chromium steel on conveniently used is the rustproof ferritic

steel X8Crl7 (Material No. 1.4016), the chromium-nickel steel
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used being the rnstproof austenitic steel XS5CrNilsll (Material . ...

'No. 1.4303).

Further details of the invention will be explained with reference

to the test results obtained.

cOin biénks having a-thiékﬁéés oflé ﬁm and ﬁadé.of.the fifsf?-wksh
mentioned substitution material were moﬁed between two measuring
_coils.(Fig. 1), and the impedance of the coil/coin arranQement
wés measured at 0.1 kHz and 100 kHz as regards the réal paft
(loss resistance R in chms) and the.imaginary part (iﬁ&uétive
resistance L in henrys). Similar investigations were carried out
on coin blanks of pure nickel, on the rustproof ferritic steel
X8Crl7 (Material No. 1.4016) and on the rustproof austenitic
steel X5CrNil1911 (Material No. 1.4303). Tﬁe results aie giveh in

Table 1.

In the case of the inductive resistance L, at the freqﬁéncy of

- 0.1 kHz a very good agreement is found between nickel (first
line) and the composite layered material according to the
invention (fourth line). The difference is only 1.2%, this not
being very large in comparison with an acceptance range of a few
per cent to be adjusted in the testing apparatuses. At the
measuring frequency of 100 kHz, nickel and the composite layered
material according to the invention are further apart, although a -
better approximation is possible via a fine adjustment of the
selected layer thicknesses, if the test must absolutely be
performed at 100 kHz and with a narrow zone of acceptance, and

not at 0.1 kHz, where very good agreement is reached. As can be



7 -
seen, the steels (11nes 2 and 3) partlclpatlng 1n the compos1te :
layered mater1a1 accordlng to the 1nvent10n are each clearly oo
respectlvely above or below the values for nickel as regards

1nduct1ve res1stance, so that 1n practlce it is always poss1b1e,
within the framework of the glven or technlcally practlcable

' layer thlckness ratlos, to obtaln adequate agreement between the
composite layered material and nickel at the given testlng .

frequencies.

Similar considerations apply to the loss resistance R, whose
values are relatively close.to one ahother for ail the four
samples at a measuring frequency of 0.1 kHz, so that a
corresponding range ef acceptance can be adjusted. With a
measuring frequency of 100 kHz,. the steels participating in the -
. composite materiale are again clearly respectively above and
below the value for nickel, so that in this case also an
approximation to the nickel value can be obtained via a fine

adjustment of the proportions'of the layer.

The last column gives the price ratios at present levels.
According to this the price of the ferritic steel X8Crl7 (line 2)-
is only about 1/4 that of nickel, the price of the rustproof
austenitic steel X5CrNil1911l (line 3) is only about 1/3 and the
composite layered material (line 4) is only about half: in the
last-mentioned case the'higher processing costs due to the

plating have already been taken into account.

To sum up: the aforementioned problem of substitution can be

solved as regards all demands by the first-mentioned composite
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'layered material.

The second-mentioned composite 1ayered material according to the

'1nvention can be used for coin testing systems in which the :

electrlcal damping of the sample is used for detecting and
separating counterfelts. Table 2 shows the damping values for R
the four different coin materials, obtained at a testing B
frequency of 50 kHz. Surpr1s1ngly, the damping of the composite
layered material accordihg to iine 4 does not lie between the
values for the individual materials according to iines 2 ahd 3,
but clearly above the higher value for X8Crl7 (line 2) and so:
close to the value for nickel that no different width of
acceptance must be adjusted if it is substituted for nickel. 1In
this case also a better agreement with the damping value for |
nickel can-be obtained by precision adjustment.of the layer

thickness ratios.

Using the two composite materials according to the invention made
from the same starting materials, a substitute for nickel can
therefore be obtained which is in no way inferior as regards all
the usual properties of use and which can be so -designed with
respect to all the relevant properties for the most modern coin
testing devices that only a slight alteration, if any, must be
made to the ranges of acceptance for nickel adjusted on the. coin

testing machine.

Wording on Fig. 2: Ordinate = inductivity in pH; abscissa =
resistance in q.

Top centre of drawing: CuNi 25 with 7% Ni core.
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TABLE 1
'L in uH ‘R in ohms . price
. ' ratio
0.1 kHz| 100 kHz| 0.1 kHz [ 100 kHz

1| nickel 4.840 - 610 4.7 132 1

2 | xscri7 9.300 1.350 4.2 491 0.25

3 | X5CcrNiloll 930 560 3.6 83 0.33

4| 2 x 5% (3) _

plated-on (2) | 4.780 870 3.8 397 0.5

TABLE 2
Damping in dB
1 | nickel 65.3
2 | X8Crl17 58.4
3 | X5CrNiloll 19.1
4| 2 x 30% (2) 66.9
plated-on (3)
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1. A c01n made from a comp051te layered mater1a1 and hav1ng an
1ron-conta1n1ng core layer and austenitic chrom1um—n1cke1 steel
plated cover layers on both sides, characterlzed in that the core

layer_éonsiété'bf_a'ferritic chromium steel.

2. A coin according to claim 1, characterized in that the
thickness of each plated-on layer amounts to 2 to 10% of the

total thickness of the composite layered material.

3. A coin according to claim 2, characterized in that the
thickness of each p;ated-on layer amounts to 5% of the total
thickness of the composite laYered material.

4. A coin made from a composite layered material and having an-
iron-containing core layer and plated cover layers of chromium-
containing steel on boﬁh sides characterized in that the coin has
a core layer of an austenitic chromium-nickel steel which is.

plated on both sides with a layer of a ferritic chromium steel.

5. A coin according to claim 4, characterized in that the
thickness of each plated-on layer amounts to 20 to 40% of the

total thickness of the composite layered material.

6. A coin according to claim 5, characterized in that the
thickness of each plated-on layer amounts to 30% of the total

thickness of the composite layered material.
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7. A coin a¢cording to one of claims 1 to 6,_characterized in '
that the chromium steel used is the rustproof ferritic steel .

X8Crl7 (Material No. 1Q4016)._f

8. A coin acéordihg to one of claims 1 to 6, characterized in
that the chromium-nickel steel used is the rustproof austenitic

steel X5CrNil911 (Material No. 1.4303).



