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TITANIUM-COPPER-NICKEL BASED ALLOY The invention relates to a polymer
substrate whereof at least one of  the sides is arranged to constitute a
heating zone. 5 Various technical solutions have been proposed for preparing
heating  resistors on a substrate. For example, heating elements in the form
of a  resistance comprising a copper wire, for example, can be bonded to the
substrate. However, this solution is unsatisfactory because it requires a
long  and costly manufacturing process, generating integration constraints,
and 10 liable to at least partial detachment of the heating element during
heating  cycles, associated with the variations in moisture of the
environment.  Another solution for replacing the bonding is the electrolytic
deposition of resistive materials. However, besides the fact that the level
of  adhesion obtained is unsatisfactory, it appears that the electrolysis is
limited  15 to the deposition of a small number of materials, of which the
resistivity is too low to constitute a heating element without preparing a
resistive circuit  by complex methods of selective deposition, etching or
marking. In view of the above, to solve the problem posed of obtaining high
and durable adhesion, at the same time as a wide choice of materials having
20 satisfactory resistivity, it has appeared that vacuum deposition
techniques, particularly by cathode sputtering, may provide a satisfactory
solution. Thus patent US 6 365 483 describes a method for creating a heating
system by the vacuum deposition of a resistive material known to a person
skilled in the art. The technical solution described in this document is 25
unsatisfactory because it imposes a long and costly process, involving at
least one step for preparing a resistive circuit by photolithography
technologies in order to obtain the desired resistance of the film. ERII
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problem to be solved appears with regard to the  material used, depending on
the intended application, when the heating  system has to operate in a
corrosive environment. This may be the case, for  example, for defrosting
rear view mirrors of motor vehicles, where the 5 substrate, receiving the
reflecting part, can be heated. The resistive film,  that is the heating
film, must withstand this type of environment. Moreover,  the resistive film
must advantageously be able to be supplied with 12 V or  48 V voltage, for
example, but must not be too thin to be easily controlled  by the
conventional method, nor too thick, in order to avoid increasing its 10 cost
and decreasing its service life for reasons perfectly known to a person
skilled in the art (cracking, residual stresses, etc.). This dual
constraint,  resulting from a predefined thickness on the one hand, and from
the need  for a power supply voltage on the other, defines an imperative
acceptable  resistivity range for the choice of the material. 15 It has
appeared that the materials currently available and known for  their
resistivity properties are unsuitable for achieving these objectives.
Surprisingly and unexpectedly, it has appeared that titanium-copper nickel
based alloys constitute a satisfactory solution for solving the problem
posed, since such alloys have a resistivity of between 200 and 300 ohm/cm
20 and also excellent corrosion resistance (above 400 hours in salt mist),
according to standard NFX41002. While such titanium-copper-nickel alloys are
perfectly familiar to a  person skilled in the art, as a brazing alloy
(patents US 3 651 099, US 3 652  237) usable for its biocompatible
properties (patent US 4 774 953) or as an 25 adhesion promoter in metal
matrix composites (patents US 410 133, US 5  645 747, US 5 530 228), they
are not known to have resistivity properties,  



no publication having reported such properties. \N1ER,'Vgp. rent  Tr t tion
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Traduction Translation I  y Office ~2  i&T G4 i86731W ~ It has also been
observed that, contrary to most materials deposited in  thin films, this
range of titanium-copper-nickel alloys has the particular  feature of
preserving a constant resistivity, even after several heating- cooling
cycles. 5 Considering this discovery, the invention relates to a use of a
titanium-copper-nickel based alloy for the formation of at least one
resistive  thin film on a substrate. To solve the problem posed of preparing
resistive thin films having a  predefined thickness, the alloy is applied to
the substrate by cathode  10 sputtering. The thickness of the thin film is
between about 100 and 160  nanometres. Advantageously, the alloy comprises a
mass fraction of 69% by  weight of titanium, 15.5% by weight of copper and
15.5% by weight of  nickel. More generally, the alloy comprises 50 to 80% by
weight of 15 titanium, 10 to 25% by weight of copper and 10 to 25% by weight
of nickel.  According to one exemplary embodiment, the substrate constitutes
a  plane surface whereof the side opposite to the side coated with the
resistive  film containing the titanium-copper-nickel alloy, is coated with
a reflecting  film, the said resistive film is subjected to a power source
to subject it to a  20 voltage of about 12V or 48 V. The substrate may
advantageously constitute a support for the  "mirror" portion of a motor
vehicle rear view minor, particularly by using  



the said resistive film for defrosting the said minor. The invention will be
better understood from the examples provided  25 below for information but
non-limiting. -rr  C~ ent  ~' ad ion r  2S.04.2ob*r I f(ice =  -t i 78 7 GP
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1  Office 1381 Dt'::7>107 VO 2P `lion - 69~ Examples according to the
invention: It is necessary to dissipate a power of 12 W on a rectangular
polycarbonate substrate using a power supply voltage of 12 V, which leads
to defining a resistive film having a total resistance of 12 ohms. By
applying 5 to this surface, by plasma vapour deposition (PVD) a
titanium-copper-nickel  alloy film having the composition Ti69 Cu15.5,
Ni15.5 (mass fraction),  whereof the resistivity is measured at 250 gohm/cm,
the resistance of 12  ohms is obtained for a film thickness of 130
nanometres. The resistive film  thereby obtained serves to dissipate, under
a voltage of 12 V, a power of 12 10 W during a period of 1000 h, without any
detachment or deterioration of the  film. On completion of this test, the
resistivity varied by only 3% from its  initial value. Moreover, subjected
to a salt mist according to standard  NFX41002, the resistivity was
unchanged (other examples similarly be  provided according to the
invention). 15 Examples not conforming to the invention: -
Titanium-copper-nickel alloy, having a mass composition  Ti2Cu66Ni32. Its
resistivity is 42 Rohm/cm, which would, under the  same conditions as in
example 1, lead to a resistance of 12 ohms for a 



20 film thickness of 22 nanometres, which is completely unrealistic on
non-plane parts. - Tests were performed with pure titanium films whereof the
resistivity  was measured at 140 ohm/cm, the thickness necessary for the
film is  accordingly 90 to 100 nanometres. Similarly, nickel/vanadium alloy,
25 containing 4% vanadium, is known for this use, its resistivity of 80
gohm.cm leads to films whereof the thickness is between 20 and 50
nanometres. These thicknesses are close to the thickness limit  obtainable
with sufficient reliability by known industrial methods. p nt T tlu ion
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on  Ottlce 33',4 1A OC 3107 or) - 69 Moreover, it has been observed on a
polymer substrate, that for  thicknesses lower than 100 nanometres, it is
impossible to dissipate a  power of 12 W without causing the premature
destruction of the  resistive film. 5 The present invention is not limited
to the embodiment explicitly  described, but includes miscellaneous
alternatives and generalizations  thereof, contained within the scope of the
claims below. These advantages clearly appear from the description.  10 radu
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Use of a titanium-copper-nickel based alloy for the formation of at  least
one resistive thin film on a polymer substrate. 5 2. Use according to Claim
1, characterized in that the alloy is applied  to the substrate by vapour
deposition. 3. Use according to Claim 1, characterized in that the alloy
comprises  10 50 to 80% by weight of titanium, 10 to 25% by weight of copper
and 10 to  25% by weight of nickel. 4. Use according to Claim 1,
characterized in that the thickness of the  thin film is between about 100
and 160 nanometres. 15 5. Use according to Claim 3, characterized in that
the alloy  advantageously comprises 69% by weight of titanium, 15.5% by
weight of  copper and 15.5% by weight of nickel. 20 6. Use according to
Claim 1, characterized in that the substrate  constitutes a surface whereof
the side opposite to the side coated with the  resistive film containing the
titanium-copper-nickel alloy, is coated with a  reflecting film, the said
resistive film is subjected to a power source to  subject it to a voltage of
about 12V. 25 ent S .:<.  `5 Tr Cac,. osla',ion  r 2 o O  2y'S 9107  (.+ 33.
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