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(54) METHOD FOR MANUFACTURING SPARK PLUG FOR INTERNAL COMBUSTION ENGINE

(57) A method of manufacturing a spark plug 1 in
which at least one of a center electrode 2 and a ground
electrode 3 includes a discharge chip 5. In a chip making
step, the discharge chip 5 is made by joining a discharge
part 51 arranged on a spark discharge gap 11 side and
a base member-joining part 52 that is made of a material
having a lower melting point than the discharge part 51
and to be joined to an electrode base member 30. In a
temporary joining step, the discharge chip 5 is temporar-
ily joined, at the base member-joining part 52, to the elec-
trode base member 30 by resistance welding. In a main
joining step, the discharge chip 5 is joined, by laser weld-
ing, to the electrode base member 30 so that a side sur-
face 511 of the discharge part 51 and a surface 31 of the
electrode base member 30 are smoothly connected by
a connecting surface 523 that has no sharp edge.
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Description

[TECHNICAL FIELD]

[0001] The present invention relates to a method of
manufacturing a spark plug for an internal combustion
engine; in the spark plug, at least one of a center elec-
trode and a ground electrode includes a discharge chip,
the center and ground electrodes being opposed to each
other with a spark discharge gap formed therebetween.

[BACKGROUND ART]

[0002] As internal combustion engines such as auto-
motive engines, for improving the fuel economy, high-
efficiency engines are required which, for example, have
low emissions and perform supercharging. In these high-
efficiency engines, for improving the ignition perform-
ance, high-performance spark plugs are employed which
have a discharge chip in at least one of a center electrode
and a ground electrode.
[0003] As the discharge chip, for securing the wear re-
sistance, noble metals such as Pt, Ir, Ru, Rh, Pd, Os or
the like, or rare metals are used. However, in terms of
cost reduction and suppression of the exhaustion of re-
sources, it is requested, as an important issue, to reduce
the use of high-melting point metals. As a measure on
this issue, there have been proposed spark plugs in which
the discharge chip is constituted of a clad material con-
sisting of a base member-joining part joined to an elec-
trode base member and a discharge part facing a spark
discharge gap. Moreover, in Patent Document 1, there
is disclosed a method of manufacturing a discharge chip
that is constituted of a clad material formed by joining a
base member-joining part and a discharge part by both
resistance welding and diffusion bonding.

[PRIOR ART LITERATURE]

[PATENT LITERATURE]

[0004] [PATENT DOCUMENT 1] WO2013015262A1

[SUMMARY OF THE INVENTION]

[PROBLEMS TO BE SOLVED BY THE INVENTION]

[0005] However, the discharge chip (clad electrode)
disclosed in Patent Document 1 involves the following
problems. Specifically, since the discharge chip is ob-
tained by joining the discharge part and the base mem-
ber-joining part, it is easy for a step to be formed there-
between. Accordingly, it is easy for a sharp corner portion
of the base member-joining part to appear at a side por-
tion of the discharge chip. Thus, when the discharge chip
is used in a ground electrode or a center electrode of a
spark plug, the strength of electric field will be high in the
vicinity of the sharp corner portion of the base member-

joining part. Consequently, it will be easy for discharge
sparks to fly to the sharp corner portion of the base mem-
ber-joining part at the side portion of the discharge chip;
thus it may be difficult to form a normal discharge spark.
[0006] Therefore, it is desirable to eliminate the step
between the discharge part and the base member-joining
part. However, in the case of using the manufacturing
method disclosed in Patent Document 1, it is difficult to
obtain a discharge chip without a step. Specifically, in
the manufacturing method, a noble metal chip (discharge
part) is joined to a tape-shaped base material (base mem-
ber-joining part) by resistance welding; then an integrat-
ed body of the base material and the noble metal chip is
blanked out. Consequently, a step is formed between the
noble metal chip and the base material. That is, after the
blanking process, the diameter of the base material be-
comes greater than the diameter of the noble metal chip.
[0007] Moreover, if the discharge chip is made by
blanking a composite plate that is obtained by bonding
the material of the discharge part and the material of the
base member-joining part, it is possible to result in the
discharge chip having no step between the discharge
part and the base member-joining part. However, in re-
cycling the composite plate after the blanking process, it
is necessary to separate the two different materials; thus
there is a problem that the recycling cost becomes high.
[0008] In contrast, in the case of bonding the discharge
part and the base member-joining part after blanking, to
keep the joining area between the two parts constant, it
is necessary to set the diameter of the base member-
joining part to be greater than the diameter of the dis-
charge part. Consequently, a step will be formed between
the base member-joining part and the discharge part;
thus a sharp corner portion of the base member-joining
part will be formed at a side portion of the discharge chip.
[0009] The present invention has been made in view
of the above circumstances, and aims to provide a meth-
od of manufacturing a spark plug for an internal combus-
tion engine by which it is possible to suppress flying
sparks to a base member-joining part.

[MEANS FOR SOLVING THE PROBLEMS]

[0010] The present invention provides a method of
manufacturing a spark plug for an internal combustion
engine. In the spark plug, a center electrode and a ground
electrode are opposed to each other with a spark dis-
charge gap formed therebetween, and at least one of the
center and ground electrodes has a discharge chip joined
to an electrode base member so as to protrude toward
the spark discharge gap. The method is characterized
by comprising: a chip making step of making the dis-
charge chip by joining a discharge part and a base mem-
ber-joining part to each other, the discharge part being
arranged on the spark discharge gap side, the base mem-
ber-joining part being made of a material having a lower
melting point than the discharge part and to be joined to
the electrode base member; a temporary joining step of
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temporarily joining the discharge chip, at the base mem-
ber-joining part, to the electrode base member by resist-
ance welding; and a main joining step of joining, by laser
welding, the discharge chip to the electrode base mem-
ber so that a side surface of the discharge part and a
surface of the electrode base member are smoothly con-
nected by a connecting surface that has no sharp edge.

[ADVANTAGEOUS EFFECTS OF THE INVENTION]

[0011] With the above method, in the obtained spark
plug, no sharp corner portion of the base member-joining
part appears at a side portion of the discharge chip. That
is, it is possible to prevent a locally high-electric field
strength portion from being formed in the base member-
joining part. As a result, it is possible to suppress flying
sparks to the base member-joining part.
[0012] Moreover, since the discharge chip is joined, by
laser welding, to the electrode base member by melting
and solidifying part of the base member-joining part and
part of the electrode base member, it is particularly easy
to have the outline of the base member-joining part
shaped along the side surface of the discharge part and
the surface of the electrode base member. Therefore, it
is possible to easily join the discharge chip to the elec-
trode base member so that the side surface of the dis-
charge part and the surface of the electrode base mem-
ber are smoothly connected.
[0013] As above, according to the present invention, it
is possible to provide a method of manufacturing a spark
plug for an internal combustion engine by which it is pos-
sible to suppress flying sparks to a base member-joining
part.

[BRIEF DESCRIPTION OF THE DRAWINGS]

[0014]

FIG. 1 is a side view of a distal part of a spark plug
in Example 1.
FIG. 2 (a) is a front view and FIG. 2(b) is a plan view
of a discharge chip obtained by a chip making step
in Example 1.
FIG. 3 is a front view showing a state where the dis-
charge chip has been temporarily joined to an elec-
trode base member by a temporary joining step in
Example 1.
FIG. 4 is a front view showing a state where the dis-
charge chip has been welded to the electrode base
member by a main joining step in Example 1.
FIG. 5 is a schematic cross-sectional view illustrating
how laser welding is performed in Example 1.
FIG. 6 is a schematic cross-sectional view showing
the state where the discharge chip has been welded
to the electrode base member by the main joining
step in Example 1.
FIG. 7 is a side view of a distal part of a spark plug
in Example 2.

FIG. 8 is a schematic cross-sectional view illustrating
how laser welding is performed in Example 2.
FIG. 9 is a schematic cross-sectional view showing
a state where a discharge chip has been welded to
an electrode base member by a main joining step in
Example 2.

[EMBODIMENTS FOR CARRYING OUT THE INVEN-
TION]

[0015] In the above-described spark plug for an inter-
nal combustion engine, the discharge chip may be in-
cluded in the center electrode, in the ground electrode
or in each of the center and ground electrodes.
[0016] The spark plug may be used, for example, as
an ignition means in a combustion chamber of an internal
combustion engine such as an automotive engine.
[0017] Moreover, in the discharge chip obtained in the
chip making step, the diameter of the base member-join-
ing part may be greater than the diameter of the discharge
part. In this case, it is easy to stably perform the joining
of the discharge part and the base member-joining part
in the chip making step. However, in this case of the
diameter of the base member-joining part being greater
than the diameter of the discharge part, a step is formed
between the two parts and a sharp corner portion of the
base member-joining part appears. If the discharge chip
was joined to the electrode base member so that the
sharp corner portion remained appearing, it would be
easy for discharge sparks of the spark plug to fly to the
base member-joining part. Therefore, as described
above, in the main joining step, by joining the discharge
chip to the electrode base member so that the side sur-
face of the discharge part and the surface of the electrode
base member are smoothly connected by the connecting
surface that has no sharp edge, the sharp corner portion
of the base member-joining part can be eliminated. Con-
sequently, it is possible to effectively suppress flying
sparks to the base member-joining part.

[Examples]

(Example 1)

[0018] An example of the above method of manufac-
turing a spark plug for an internal combustion engine will
be described with reference to FIGS. 1-6.
[0019] In a spark plug 1 obtained by the manufacturing
method of the present example, as shown in FIG. 1, a
center electrode 2 and a ground electrode 3 are opposed
to each other with a spark discharge gap 11 formed ther-
ebetween. The center and ground electrodes 2 and 3
respectively have discharge chips 4 and 5 joined to elec-
trode base members 20 and 30 so as to protrude toward
the spark discharge gap 11.
[0020] In the present example, the discharge chip 5 in
the ground electrode 3 is formed by joining a discharge
part 51 arranged on the spark discharge gap 11 side and

3 4 



EP 3 001 519 A1

4

5

10

15

20

25

30

35

40

45

50

55

a base member-joining part 52 that is made of a material
having a lower melting point than the discharge part 51
and joined to the electrode base member 30. On the other
hand, the discharge chip 4 in the center electrode 2 is
not a composite member.
[0021] The manufacturing method of the spark plug 1
of the present example includes a chip making step, a
temporary joining step and a main joining step which will
be described hereinafter. That is, via the following steps,
the discharge chip 5 is joined to the electrode base mem-
ber 30 to form the ground electrode 3.
[0022] In the chip making step, as shown in FIG. 2, the
discharge chip 5 is made by joining the discharge part
51 and the base member-joining part 52 to each other.
In the temporary joining step, as shown in FIG. 3, the
discharge chip 5 is temporarily joined, at the base mem-
ber-joining part 52, to the electrode base member 30 by
resistance welding. In the main joining step, as shown in
FIG. 4, the discharge chip 5 is joined, by laser welding,
to the electrode base member 30 by melting and solidi-
fying part of the base member-joining part 52 and part of
the electrode base member 30, so that a side surface
511 of the discharge part 51 and a surface of the electrode
base member 30 are smoothly connected by a connect-
ing surface 523 that has no sharp edge.
[0023] As shown in FIG. 1, the electrode base member
30 of the ground electrode 3 extends distalward (i.e.,
downward in FIG. 1) from a distal end of a housing 12 of
the spark plug 1 and is bent to a central axis side. The
electrode base member 20 of the center electrode 2 is
held inside an insulator 13 that is held inside the housing
12. Each of the housing 12 and the electrode base mem-
ber 30 of the ground electrode 3 is made of a nickel alloy.
Moreover, the electrode base member 20 of the center
electrode 2 is also made of a nickel alloy.
[0024] Moreover, the electrode base member 30 of the
ground electrode 3 has an opposing surface 31 that op-
poses the center electrode 2 in an axial direction of the
spark plug 1 (to be simply referred to as "plug axial
direction " hereinafter). To the opposing surface 31, there
is joined the discharge chip 5. Moreover, to the distal end
of the electrode base member 20 of the center electrode
2 which opposes the opposing surface 31 in the plug
axial direction, there is joined the discharge chip 4. In the
present example, the discharge chip 4 of the center elec-
trode 2 is constituted, not of a composite member, but
of, for example, a noble metal chip of an iridium alloy or
the like. That is, the discharge chip 4 constituted of a
noble metal chip is joined, for example by welding, to the
distal end of the electrode base member 20 of the center
electrode 2.
[0025] On the other hand, as described above, the dis-
charge chip 5 of the ground electrode 3 is constituted of
a composite member that is obtained by joining the dis-
charge part 51 and the base member-joining part 52 to
each other. In forming the ground electrode 3 that in-
cludes the discharge chip 5 constituted of the composite
member, the above-described chip making step, the tem-

porary joining step and the main joining step are per-
formed. An example of each step will be described in
detail hereinafter.
[0026] In the chip making step, first, the discharge part
51 made of a material having a relatively high melting
point (e.g., the melting point being higher than or equal
to 1700°C) and the base member-joining part 52 made
of a material having a lower melting point than the dis-
charge part 51 are prepared. As the material of the dis-
charge part 51, it is possible to use, for example, Pt (Plat-
inum), Ir (Iridium), Ru (Ruthenium), Rh (Rhodium), Pd
(Palladium), Os (Osmium) or the like. Moreover, as the
material of the base member-joining part 52, it is possible
to use, for example, a Ni (Nickel) alloy. In addition, as
the Ni alloy, it is possible to use one which has a melting
point of, for example, 1400-1450°C.
[0027] Those metal members are processed, for ex-
ample by blanking, to respectively form the cylindrical
discharge part 51 and base member-joining part 52.
Moreover, the diameter of the base member-joining part
52 is greater than the diameter of the discharge part 51.
[0028] The cylindrical discharge part 51 and base
member-joining part 52 formed in the above manner are
axially superposed with the central axes of the two parts
coinciding with each other, as shown in FIG. 2. Then, in
a state of the two parts being pressed against each other,
a heat treatment is performed to join the discharge part
51 and the base member-joining part 52 by diffusion
bonding. Consequently, the discharge chip 5 is obtained
as a composite member. Therefore, in the vicinity of the
interface between the discharge part 51 and the base
member-joining part 52 in the discharge chip 5, there is
formed a diffusion layer (not shown) in which atoms of
the materials of the discharge part 51 and the base mem-
ber-joining part 52 are diffused to each other.
[0029] In the discharge chip 5 obtained in the chip mak-
ing step, the diameter of the base member-joining part
52 is greater than the diameter of the discharge part 51.
Therefore, in this stage, there is formed a step between
the base member-joining part 52 and the discharge part
51; at the step, there exists a sharp corner portion 521
of the base member-joining part 52.
[0030] In the temporary joining step, as shown in FIG.
3, the discharge chip 5 obtained in the chip making step
is temporarily joined to the opposing surface 31 of the
electrode base member 30. The temporary joining is per-
formed by resistance welding. Specifically, the discharge
chip 5 is made to abut, on its base member-joining part
52-side surface, a predetermined position on the oppos-
ing surface 31 of the electrode base member 30. Then,
with the discharge chip 5 and the electrode base member
30 sandwiched between a pair of resistance welding
electrodes, electric current is supplied to flow between
the discharge chip 5 and the electrode base member 30.
Consequently, by the Joule heat, the discharge chip 5 is
welded and thus temporarily joined to the electrode base
member 30.
[0031] Next, in the main joining step, as shown in FIG.
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4, the discharge chip 5 is joined to the electrode base
member 30 by laser welding. Specifically, as shown in
FIG. 5, a laser beam L is irradiated to the discharge chip
5 temporarily joined to the electrode base member 30
from the vicinity of the joining portion. Here, the laser
beam L is irradiated from a plurality of locations over the
entire circumference of the joining portion with respect
to the electrode base member 30. Moreover, the laser
welding is performed at a temperature lower than the
melting point of the discharge part 51. That is, in the main
joining step, part of the base member-joining part 52 and
part of the electrode base member 30 are melted without
melting the discharge part 51. Consequently, as shown
in FIG. 6, on an outer periphery of the base member-
joining part 52, there is formed an annular melt zone 522
where the base member-joining part 52 and the electrode
base member 30 are melted together and solidified.
[0032] Moreover, by the laser welding, as shown in
FIGS. 4 and 6, the sharp corner portion 521 (see FIGS.
3 and 5) of the base member-joining part 52 is eliminated
in shape, and there is formed the connecting surface 523
that smoothly connects the side surface 511 of the dis-
charge part 51 and the surface (i.e., the opposing surface
31) of the electrode base member 30. The connecting
surface 523 has, on a cross section taken along a plane
passing through the central axis of the discharge chip 5,
such a shape as to smoothly connect a curve and a
straight line and have no sharp edge.
[0033] Next, advantageous effects of the present ex-
ample will be described.
[0034] In the above main joining step, the discharge
chip 5 is joined, by laser welding, to the electrode base
member 30 by melting and solidifying part of the base
member-joining part 52 and part of the electrode base
member 30. Consequently, the discharge chip 5 is joined
to the electrode base member 30 so that the side surface
511 of the discharge part 51 and the opposing surface
31 of the electrode base member 30 are connected by
the connecting surface 523 that has no sharp edge.
Therefore, in the obtained spark plug 1, no sharp corner
portion 521 (see FIG. 3) of the base member-joining part
52 exists at a side portion of the discharge chip 5; thus
it is possible to prevent a locally high-electric field
strength portion from being formed in the base member-
joining part 52. As a result, it is possible to suppress flying
sparks to the base member-joining part 52.
[0035] Moreover, as described above, since the dis-
charge chip 5 is joined, by laser welding, to the electrode
base member 30 by melting and solidifying part of the
base member-joining part 52 and part of the electrode
base member 30, it is particularly easy to have the outline
of the base member-joining part 52 shaped along the
side surface 511 of the discharge part 51 and the oppos-
ing surface 31 of the electrode base member 30, as
shown in FIG. 4. Therefore, it is possible to easily join
the discharge chip 5 to the electrode base member 30
so that the side surface 511 of the discharge part 51 and
the opposing surface 31 of the electrode base member

30 are connected by the connecting surface 523 that has
no sharp edge.
[0036] Moreover, in the discharge chip 5 (see FIG. 2)
obtained in the chip making step, the diameter of the
base member-joining part 52 is greater than the diameter
of the discharge part 51. Consequently, it is easy to stably
perform the joining of the discharge part 51 and the base
member-joining part 52. That is, it is possible to easily
have the whole of an end surface of the discharge part
51 abutting the base member-joining part 52; thus it is
easy to make the joining area of the discharge part 51 to
the base member-joining part 52 constant, thereby ob-
taining stable joining strength therebetween. However,
in this case of the diameter of the base member-joining
part 52 being greater than the diameter of the discharge
part 51, a step is formed between the two parts and the
sharp corner portion 521 of the base member-joining part
52 appears. If the discharge chip 5 was joined to the
electrode base member 30 so that the sharp corner por-
tion 521 remained appearing, it would be easy for dis-
charge sparks of the spark plug 1 to fly to the base mem-
ber-joining part 52. Therefore, as described above, in the
main joining step, as shown in FIG. 4, the sharp corner
portion 521 of the base member-joining part 52 is elimi-
nated by joining the discharge chip 5 to the electrode
base member 30 so that the side surface 511 of the dis-
charge part 51 and the opposing surface 31 of the elec-
trode base member 30 are connected by the connecting
surface 523 that has no sharp edge. Consequently, it
becomes possible to smoothly connect, by the connect-
ing surface 523 that has no sharp edge, the side surface
of the discharge chip 5 from the side surface 511 of the
discharge part 51 to a surface (i.e., the opposing surface
31) of the electrode base member 30. As a result, it be-
comes possible to effectively suppress flying sparks to
the base member-joining part 52.
[0037] Moreover, in the main joining step, the laser
welding is performed at a temperature lower than the
melting point of the discharge part 51. Consequently, it
is possible to sufficiently secure the volume and shape
of the discharge part 51 that is made of a high-melting
point material, thereby securing the wear resistance of
the spark plug 1.
[0038] As above, according to the present example, it
is possible to provide a method of manufacturing a spark
plug for an internal combustion engine by which it is pos-
sible to suppress flying sparks to a base member-joining
part.

(Example 2)

[0039] In this example, as shown in FIGS. 7-9, the dis-
charge chip 4 of the center electrode 2 is also constituted
of a composite member; the composite member is ob-
tained by joining a discharge part 41 arranged on the
spark discharge gap 11 side and a base member-joining
part 42 that is made of a material having a lower melting
point than the discharge part 41 and joined to the elec-

7 8 



EP 3 001 519 A1

6

5

10

15

20

25

30

35

40

45

50

55

trode base member 20.
[0040] Moreover, in forming the center electrode 2, a
chip making step, a temporary joining step and a main
joining step are performed as described in Example 1.
[0041] In the chip making step, as in the chip making
step of Example 1, the discharge chip 4 is obtained by
diffusion-bonding the discharge part 41 and the base
member-joining part 42. Next, in the temporary joining
step, as shown in FIG. 8, the discharge chip 4 is tempo-
rarily joined, by resistance welding, to a distal end surface
21 of the electrode base member 20 of the center elec-
trode 2. Specifically, a distal part of the electrode base
member 20 of the center electrode 2 before joining the
discharge chip 4 is substantially cone-shaped and has,
at its distal end, a flat surface perpendicular to the axial
direction. To this flat surface which constitutes the distal
end surface 21, the discharge chip 4 is temporarily joined
with the base member-joining part 42 abutting the distal
end surface 21.
[0042] Next, in the main joining step, the discharge chip
4 is joined to the electrode base member 20 by laser
welding. At this time, an annular melt zone 422 is formed
between the base member-joining part 42 of the dis-
charge chip 4 and the electrode base member 20. More-
over, as shown in FIG. 9, a sharp corner portion 421 (see
FIG. 8) of the base member-joining part 42 is eliminated
in shape, and there is formed a connecting surface 423
that smoothly connects a side surface 411 of the dis-
charge part 41 and a surface (i.e., a side surface 22 of
the substantially cone-shaped part) of the electrode base
member 20. The connecting surface 423 has, on a cross
section taken along a plane passing through the central
axis of the discharge chip 5, such a shape as to smoothly
connect a curve and a straight line and have no sharp
edge.
[0043] The others are the same as in Example 1. In
addition, unless particularly specified, of the reference
signs used in the present example and the drawings re-
lating to the present example, those which are the same
as the reference signs used in Example 1 designate the
same components as in Example 1.
[0044] In the present example, in the center electrode
2 as well, it is possible to suppress discharge sparks from
flying to the electrode base member 20. As a result, it is
possible to more reliably generate normal discharge
sparks between the discharge part 41 of the center elec-
trode 2 and the discharge part 51 of the ground electrode
3.
[0045] In addition, the present example has the same
advantageous effects as Example 1.
[0046] In addition, besides the above-described exam-
ples, it is also possible to, for example, constitute the
discharge chip of the ground electrode with a metal chip
that is not a composite member or provide no discharge
chip in the ground electrode while configuring the center
electrode in the same manner as in Example 2.

[DESCRIPTION OF REFERENCE SIGNS]

[0047]

1: spark plug
11: spark discharge gap
2: center electrode
20: electrode base member (of the center electrode)
3: ground electrode
30: electrode base member (of the ground electrode)
4: discharge chip (of the center electrode)
41: discharge part (of the center electrode)
42: base member-joining part (of the center elec-
trode)
5: discharge chip (of the ground electrode)
51: discharge part (of the ground electrode)
52: base member-joining part (of the ground elec-
trode)

Claims

1. A method of manufacturing a spark plug (1) for an
internal combustion engine,
wherein in the spark plug (1), a center electrode (2)
and a ground electrode (3) are opposed to each other
with a spark discharge gap (11) formed therebe-
tween, and at least one of the center and ground
electrodes (2, 3) has a discharge chip (4, 5) joined
to an electrode base member (20, 30) so as to pro-
trude toward the spark discharge gap (11),
the method being characterized by comprising:

a chip making step of making the discharge chip
(4, 5) by joining a discharge part (41, 51) and a
base member-joining part (42, 52) to each other,
the discharge part (41, 51) being arranged on
the spark discharge gap (11) side, the base
member-joining part (42, 52) being made of a
material having a lower melting point than the
discharge part (41, 51) and to be joined to the
electrode base member (20, 30);
a temporary joining step of temporarily joining
the discharge chip (4, 5), at the base member-
joining part (42, 52), to the electrode base mem-
ber (20, 30) by resistance welding; and
a main joining step of joining, by laser welding,
the discharge chip (4, 5) to the electrode base
member (20, 30) so that a side surface (411,
511) of the discharge part (41, 51) and a surface
(22, 31) of the electrode base member (20, 30)
are smoothly connected by a connecting surface
(423, 523) that has no sharp edge.

2. The method of manufacturing the spark plug (1) for
an internal combustion engine as set forth in Claim
1, further characterized in that in the discharge chip
(4, 5) obtained in the chip making step, a diameter

9 10 



EP 3 001 519 A1

7

5

10

15

20

25

30

35

40

45

50

55

of the base member-joining part (42, 52) is greater
than a diameter of the discharge part (41, 51).

3. The method of manufacturing the spark plug (1) for
an internal combustion engine as set forth in Claim
1 or 2, further characterized that in the main joining
step, the laser welding is performed at a temperature
lower than the melting point of the discharge part
(41, 51).
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