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(57) Abréegée/Abstract:

VWhile steel sheets, overlapping each other, (W1, W2) are positioned and held by a holding mechanism (12), a first laser beam (L1)
IS applied to a heating region (P1) of the steel sheet (VWW1) to space the steel sheet (W1) from the other steel sheet (W2) by a
predetermined distance. A second laser beam (L2) I1s applied to a welding region (P2) to weld the steel sheets (W1, W2) and Is
moved the welding direction In synchronism with the first base beam (L1). An amount of heat applied by the first laser beam (L1), a
moving speed of the first laser beam (L1), and a focused spot diameter of the first laser beam (L1) are set to keep the sheet (W1)
Irradiated with the first laser beam (L1) in an unmelted state and plastically deform the sheet (VW1).
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(57) Abstract: While steel sheets, overlapping each other, (W1,

18

W?2) are positioned and held by a holding mechanism (12), a first

laser beam (LI.1) is applied to a heating region (P1) of the steel sheet
(W1) to space the steel sheet (W1) from the other steel sheet (W2)
by a predetermined distance. A second laser beam (1.2) is applied
to a welding region (P2) to weld the steel sheets (W1, W2) and
is moved the welding direction in synchronism with the first base
beam (L.1). An amount of heat applied by the first laser beam (LL1),
a moving speed of the first laser beam (I.1), and a focused spot
diameter of the first laser beam (LL1) are set to keep the sheet (W1)
irradiated with the first laser beam (LL1) in an unmelted state and
plastically deform the sheet (W1).
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The embodiments of the invention in which an exclusive

property or privilege is claimed are defined as follows:

1. A method of welding overlapping regions of first and
second sheets, each having a base metal covered wilith a
layer of a metal whose melting point is lower than the
melting point of the base metal, to each other by applying
laser beams to the overlapping regions, the method
comprising the steps of:

positioning and holding a welding region of the first and
second sheets with a holding mechanism, and applying a
first laser beam to the first and second sheets near the
holding mechanism to heat the first and second sheets for
thereby spacing the first and second sheets from each other
by a predetermined distance;

applying a second laser beam to a region of the first and
second sheets which is spaced from said first laser beam by
a predetermined distance, thereby to weld the first and
second sheets to each other; and

setting an amount of heat applied by said first laser
beam, a moving speed of said first laser beam, and a
focused spot diameter of Said first laser beam to keep the

first sheet irradiated with said first laser beam in an

unmelted state.

2. A method according to claim 1, wherein said holding
mechanism presses the overlapping regions of the first and
second sheets for thereby positioning the welding region of

the first and second sheets.

3. A method of welding overlapping regions of a first

sheet and a second sheet, each having a base metal covered

with a layer of a metal whose melting point is lower than
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the melting point of the base metal, to each other by
applying laser beams to the overlapping regions, the method
comprising the steps of:

positioning and holding a welding region of the first and
second sheets with a holding mechanism, and applyling a

first laser beam to the first and second sheets near the

holding mechanism to heat the first and second sheets and

simultaneously moving said first laser beam in a welding

direction for thereby spacing the first and second sheets
from each other by a predetermined distance; and

applying a second laser beam to a region of the first and

second sheets which is spaced from said flrst laser beam by
a predetermined distance, and simultaneously moving said
second laser beam in said welding direction in synchronism
with said first laser beam thereby to weld the first and

second sheets to each other.

4. A method according to claim 3, wherein said second

laser beam 1s spaced from said first laser beam by said

predetermined distance which ranges from 0.5 mm to 20 mm at

least downstream 1n said welding direction.

0. A method according to claim 3 or 4, wherein said

holding mechanism presses the first and second sheets near
the welding region thereof for thereby positioning the

welding region of the first and second sheets.

6. An apparatus for welding overlapping regions of first
and second sheets, each having a base metal covered with a
layer of a metal whose melting point i1s lower than the
melting point of the base metal, to each other by applying
laser beams to the overlapping regions, the apparatus

comprising:
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a holding mechanism for positioning and holding a welding

region of the first and second sheets;

a laser beam applying mechanism for applying a first

laser beam to the first and second sheets near said holding

mechanism to heat the first and second sheets, and applying

ﬁ

a second laser beam to a region of the first and second

sheets which 1s spaced from said first laser beam by a

predetermined distance, thereby to weld the first and

second sheets to each other;

a moving mechanism for moving said first and second laser
beams 1n a welding direction in synchronism with each

other; and

a control mechanism for controlling the amounts of heat

applied by said first and second laser beams.

7. An apparatus according to claim 6, wherein said second

laser beam 1s spaced from said first laser beam by said
predetermined distance which ranges from 0.5 mm to 20 mm at

least downstream in said welding direction.

8. An apparatus according to claim 6 or 7, wherein said
holding mechanism comprises a rotatable roller for pressing

the sheets near the welding region thereof.

9. An apparatus according to any one of claims 6 to 8,

wherelin salid laser beam applyling mechanism comprises:

a prism for dividing a primary laser beam introduced into

a casing 1into said first and second laser beams;

linearly moving means for moving said prism toward and

away from an optical axis of said primary laser beam to

P

adjust the output ratio of said first and second laser

beams; and
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rotating means for rotating said pfism with respect to
sald casing to adjust the relative positions of said first

and second laser beams.
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