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Description

Field of the invention.

[0001] The invention relates to a lead-in wire for use
in lamps and electron tubes and to lamps and electron
tubes comprising such a lead-in wire. The invention fur-
ther relates to a method for the manufacturing of lead-
in wires.

Background of the invention.

[0002] The inner lead-in wire of a lamp, which is the
part of the lead-in wire extending from a stem of glass
upwardly inside the glass envelope, is generally made
of nickel because its high melting point.

Also wires made of a nickel alloy such as an alloy con-
sisting of 98 wt% Ni and 2 wt% Mn, wires of an nickel-
iron alloy or nickel plated steel wires are known in the art.
[0003] Since nickel is a rather expensive metal it is
desirable to replace the nickel by a cheaper material.
However, the lead-in wires made of a substitute material
should meet the necessary quality requirements

Summary of the invention.

[0004] It is an object of the present invention to pro-
vide a lead-in wire that can be manufactured at low
costs.

It is another object to provide a lead-in wire with a high
corrosion protection at high temperatures.

It is a further object to provide a lead-in wire with a high
ductility.

[0005] Accordingto a firstaspect of the presentinven-
tion, alead-in wire is provided. The lead-in wire is in par-
ticular suitable as inner lead-in wire of a lamp or electron
tube.

The lead-in wire according to the present invention com-
prises a steel core surrounded by a coating layer com-
prising a nickel-iron (NiFe) alloy.

[0006] Preferably, the coating layer comprising the
nickel-iron alloy has a thickness higher than 0.1 um, for
example between 0.2 and 10 um. It is particularly ad-
vantageous that the coating layer has a thickness be-
tween 1 and 5 um, for example between 1.5 and 2.5 um.
[0007] The nickel-iron layer has an iron content of at
least 1 wt%. Preferably, the iron content is higher than
30 wt% and more preferably higher than 40 wt%, for ex-
ample 50 wt%.

The Ni content of the coating layer is higher than 1 wt%.
Preferably, the content of Ni is higher than 30 wt%, and
more preferably higher than 400 wt%, for example 50
wit%.

[0008] A preferred coating composition comprises be-
tween 30 and 70 wt% Ni and between 30 and 70 wt%
Fe. More preferably the coating comprises between 50
and 60 wt% Ni and between 40 and 50 wt% Fe.
[0009] The presence of iron in the coating layer can
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be due to diffusion of iron, for example of the steel, into
the coating layer or may be due to the presence of iron
salts during the application of the coating layer.

[0010] Possibly, agradientof the iron or nickel content
over the thickness of the coating can be observed.

In a preferred embodiment the concentration of nickel
increases towards the outer surface of the coating layer.
[0011] The steel core may have any cross-section,
such as cirular, oval-shaped or rectangular cross-sec-
tions.

Preferred cores have a circular cross-section and a di-
ameter ranging between 0.2 and 2 mm, for example
0.35 or 0.50 mm.

[0012] The steel core is typically made of low carbon
steel, although other metal wires may also be employed.
[0013] The lead-in wires according to the present in-
vention are suitable to be used for illumination lamps
and electron tubes.

lllumination lamps are considered to include incandes-
cent lamps, gas discharge lamps, flash lamps and the
like.

[0014] According to a second aspect a method of
manufacturing a lead-in wire according to the present
invention is provided :

The method comprises the steps of

- providing a steel core;
- forming a coating layer comprising a nickel-iron al-
loy on said steel core.

[0015] Any coating technique that results in obtaining
a coating layer according to this invention can be con-
sidered. Such techniques are for example hot dip, va-
pour deposition, chemical plating, melt plating, melt
spraying and electroplating.

[0016] The nickel-iron alloy can be formed by applying
a nickel coating on the steel core and by subjecting the
coated wire to a heat treatment, whereby the tempera-
ture is at least 400 °C to form a nickel-iron alloy.
[0017] Alternatively, the nickel-iron coating layer is
formed by applying a coating layer comprising nickel
and iron to the steel core. Possibly, the coated wire is
subjected to a heat treatment in a subsequent step.
[0018] The method for the application of the coating
layer may comprise the application of a mixture of nickel
and iron. Possibly the application of the coating layer is
followed by a heat treatment.

[0019] According to a further aspect an illumination
lamp or electron tube comprising a lead-in wire accord-
ing to the present invention is provided.

Brief description of the drawings.

[0020] The invention will be described into more detail
with reference to the accompanying drawings wherein

- FIGURE 1 is a cross-section of a lamp comprising
a lead-in wire according to the present invention.
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Description of the preferred embodiments of the
invention.

[0021] A lead-in wire according to the present inven-
tion is manufactured as follows :

A steel wire is drawn to a determined diameter, e.g. to
a diameter of 0.35 mm.

In a first step a nickel coating layer is applied on a low
carbon steel wire. For the application of the nickel layer
the following parameters may be used:

- bath composition:

NiSO,4.6H,0: 225-410g/L
NiCl,.6H,0 : 30-100g/L
H3;BO; : 25-40g/L

- pH:1.5-52

- Temperature : 45 -70°C
- Current density : 1 - 20 A/dm?

[0022] Other suitable baths comprise for example Ni-
sulfamate.
[0023] The thickness of the applied nickel coating is

for example 0.8 um.

[0024] After the application of the nickel coating, the
coated wire is subjected to a heat treatment, for example
at a temperature higher than 400 °C.

By this heat treatment a nickel-iron alloy is formed. The
thickness of this nickel-iron alloy is for example 1.6 um.
[0025] An alternative method comprises the electro-
lytic application of a nickel-iron alloy by using a plating
bath comprising iron salts and nickel salts.

[0026] The nickel-iron coating forms a closed layer
characterised by a low porosity . The coating has a high
ductility so that the coated wire can be rolled or bent.
Furthermore, the nickel-iron coating layer is giving the
steel wire a good corrosion protection at high tempera-
tures.

[0027] Referring to Figure 1, the cross-section of a
lamp 10 is shown. The lamp comprises a light-transmit-
ting, glass envelope 12 secured to a base member 14.
[0028] Lead-inwires 15 generally comprise three seg-
ments of different materials.

More particularly, lead wires comprise an inner lead-in
wire 16, an intermediate wire 17 and an outer lead-in
wire 18. The different segments of the lead-in wire are
soldered or welded, for example buttwelded.

The intermediate wire is positioned in a stem of pressed
glass.

The upper portion of the stem is inserted into the glass
envelope of the lamp. The portion of the lead-in wire ex-
tending upwardly from the stem constitute the inner
lead-in wire, while the portions of the lead-in wires ex-
tending downwardly from the stem constitute the outer
lead-in wire.

The intermediate wire is preferably a dumet wire. A
dumet wire has a nickel-iron core coated with a copper
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layer.

The inner lead-in wire comprises a wire according to the
present invention.

A coiled filament 20, which is generally a tungsten fila-
ment is clamped by the ends of the two inner lead-in
wires. Therefore, the inner lead-in wires are at one end
rolled and bent, for example over 180°.

This rolling and bending imposes high requirements
such as a good ductility on the lead-in wires. The nickel-
iron alloy coating of the lead-in wire according to the
present invention does meet this requirement.

Claims

1. Lead-in wire comprising a steel core, said steel core
being surrounded by a coating layer comprising a
nickel-iron alloy.

2. Lead-in wire according to claim 1, whereby said lay-
er has a thickness between 1 and 10 um.

3. Lead-in wire according to any one of the preceding
claims, whereby said nickel-iron alloy has a nickel
content between 30 and 70 wt% and an iron content
between 30 and 70 wt%.

4. A method of manufacturing a lead-in wire according
to any one of claims 1 to 3, said method comprising
the steps of

- providing a steel core;
- forming a coating layer comprising a nickel-iron
alloy on said steel core.

5. A method according to claim 4, whereby said coat-
ing layer comprising a nickel-iron alloy is formed by

- applying a nickel coating on said steel core;

- subjecting the coated wire to a heat treatment,
whereby the temperature is at least 400 °C to
form a nickel-iron alloy.

6. A method according to claim 4, whereby said coat-
ing layer comprising a nickel-iron alloy is formed by

- applying a coating layer comprising nickel and
iron to said steel core.

7. Lamp or electron tube comprising at least one lead-
in wire according to any one of claims 1 to 3.
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