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METHOD FOR MANUFACTURING A FLUSH VEHICLE GLAZING

Field of the invention

The present disclosed invention relates to a method for manufacturing a flush vehicle glazing, and
more particularly to a method for manufacturing a flush vehicle glazing by using a LASER for cutting

a curved glazing.

Inventors
Mario Arturo Mannheim Peruvian | Av. Guillermo Dansey 1996, Cercado de Lima,
Astete Peru
Jean-Marie Le Ny French | Av. Guillermo Dansey 1846, Cercado de Lima,
Pert

Background of the invention

In assembled products, the original form has been divided for different reasons, such as
manufacturability, safety issues, replacement parts, etc. In the case of automobiles, part of
the assembly corresponds to the vehicle glazing area. The vehicle glazing area needs to be

divided into windshield, roof, backlite among others for satisfying functional reasons.

The traditional manufacturing process comprises the cutting and bending of each of these
pieces separately. As shown in Figure 1A in first instance, the pieces are cut in flat glass 1
separately and most of the times by mechanical cutting means. After this, they are bent
individually. In the bending process, a glass sheet is bent in order to adopt a specific
permanent shape by using a bending technique such as gravity bending, press bending, hot

bending or any other well-known in the art.

Regarding the mechanical cutting of the individual pieces, it reduces the strength of the glass
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by 60% oo average. The edges are the weakest zone, the strength of the wdividual pieces

could be increased by treating the edges. The most common method is grinding followed by

polishing. However, the strength of the glass increases only by approxamately 30%.

Once the vehicle glazings are assembled as shown in figure 1B, the fit- up of the individual
pieces is inspected by measuring the width of the gap 3 between two adjacent panels and the

alignment of the two surfaces, also called flushness.

Considering the traditional manufacturing process, it is difficult to achieve a good alignment
in the final assembled product due to geometry deviation during the manufacturing process.
Since the cutting and bending is carried out in each piece separately, when assembling, both

the contours and the surfaces can create a significant gap.

The gaps between the individual pieces in an assembled product can be critical for the
aerodynamics, acoustic and the aesthetic quality of a product. The aerodynamic drag
coefficient is a measure of the effectiveness of a streamline aerodynamic body shape in
reducing the air resistance to the forward motion of a vehicle. These gaps increase the drag
coefficient causing a high air resistance when the vehicle is in motion, thereby, increasing
the fuel consumption of the vehicle. Likewise, due to the gaps, the airflow in the vehicle
glazing area is substantially more turbulent increasing the wind noise inside the vehicle. In
the other hand, the appearance of vehicles having g series of glass pieces adjacent to one

another with gaps in the middle thereof 1s not particularly aesthetically attractive,
In this sense, it would be desirable to provide a method that allows the manufacturing of a

vehicle gazing area without gaps between the adjacent surfaces in a way that reduces or

eliminates the problems described above.
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Summary of the invention

It is an object of the present invention to provide a method for manufacturing a flush vehicle
glazing that allows to achieve a perfect alignment between the adjacent sections of the glazing

vehicle area in the final assembled product.

This object can be attained by a method of manufacturing a flush vehicle glazing comprising
a vehicle glass panel that has at least two adjacent sections of the vehicle glazing area. The
vehicle glass panel is heated at a predetermined temperature T1 for a predetermined period
of time t3 for bending it by a bending process, wherein the temperature T1 ranges from about
a temperature at which the viscosity of the vehicle glass panel is 10'*°Pa.s to a temperature
at which the viscosity of the vehicle glass panel is 10° Pa.s and the time t3 is enough to impart
a selected permanent curvature to the vehicle glass panel. Then, the bent vehicle glass panel
is cut by a high-power LASER in the adjacent sections at a predetermined local temperature
T2, wherein the temperature T2 ranges from about a temperature at which the viscosity of
the cut line of the bent vehicle glass panel is 10° Pa.s to a temperature at which the viscosity
of the cut line of the bent vehicle glass panel is 10'>* Pa.s; and finally the cut vehicle glass

panel is cooled.

As can be noted, by bending a single panel that contains all the desired adjacent sections of
the vehicle glazing area and cutting it before cooling, the method of the present invention
allows to overcome the difficulties in the assembly of the vehicle glazing manufactured by a

traditional process.

Also, by improving the spatial relation between the adjacent sections, the aesthetic quality of
the vehicle is improved as well as the aerodynamics and acoustics, which means, the
reduction of fuel consumption and noise due to turbulence. Furthermore, by cutting the
vehicle glass panel with a high-power LASER, low roughness and smooth surfaces are

generated, improving the edge quality and the glass hardness.
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Numeral references

1 Flat glass

2 Vehicle glazing area

3 Gap

10 Vehicle glass panel

11 Adjacent sections

12 Windshield

14 Roof

16 Backlite

20 Bent vehicle glazing
22 LASER

30 Flush vehicle glazing
32 Split-line

Brief description of the drawings

These features and advantages of the present invention will become apparent from the

detailed description of the following embodiments in conjunction with the accompanying

drawings, wherein:

FIG. 1A

FIG. 1B

FI1G. 2

FI1G. 3

FIG. 4

15907v1

shows the pieces of the vehicle glazing area cut in flat separately

shows the pieces of the vehicle glazing area assembled with gaps.

shows the first embodiment of the invention.

shows the bent vehicle glass panel being divided in three sections, windshield,

roof and backlite by LASER cutting.

shows a flush vehicle glazing with no gap between adjacent sections.
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FIG. 5 shows the second embodiment of the invention.

FIG. 6 shows the third embodiment of the invention.

FIG. 7 shows the steps of the method with the three stages: bending, cutting and

cooling being T1 and T2 ranges of temperature.

Detailed description of the invention

Referring now to the drawings, there are shown preferred embodiments of the method for

manufacturing a flush vehicle glazing.

For invention disclosure purposes, the vehicle glazing area 2 would be comprise by

windshield 12, roof 14 and backlite 16 as shown in Figure 1B.

In a first embodiment, the vehicle glass panel 10 comprises three adjacent sections 11 of the
glazing vehicle area, windshield-roof-backlite in one single part as shown in Figure 2. The
vehicle glass panel 10 is heated at a predetermined temperature T1 for a predetermined period
of time t3 for bending it by a bending process. The temperature T1 ranges from about a
temperature at which the viscosity of a vehicle glass panel 10 is 1013 Pa.s to a temperature
at which the viscosity of the vehicle glass panel 10 is 10° Pa.s and the time t3 is enough to
impart a selected permanent curvature to the vehicle glass panel 10. Then, the bent vehicle
glass panel 20 is divided in the three aforementioned sections 11, windshield 12, roof 14 and
backlite 16 by a high-power LASER 22 cutting as shown in Figure 3. The bent vehicle glass
panel 20 is cut while hot, i.e, at a predetermined local temperature T2, wherein the
temperature T2 ranges from about a temperature at which the viscosity of the cut line of the
bent vehicle glass panel is 10° Pa.s to a temperature at which the viscosity of the cut line of
the bent vehicle glass panel is 10124 Pa_s, being temperature T2 greater than temperature T1.

After that, the cut vehicle glass panel is cooled. The result is an excellent degree of flushness
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between the adjacent sections 11 of the glazing vehicle area in the final assembled product,

i.e, a flush vehicle glazing 30 with no gap between adjacent surfaces as shown in Figure 4.

The contours of the individual geometries create a spatial relation defined as a split-line 32.
In the case of the final product, said split-line it is not a gap that stands out at the sight but a
line that is hardly noticed.

In a second embodiment, the vehicle glass panel 10 comprises two adjacent sections 11 of
the glazing vehicle area, windshield-roof in one single part, as shown in Figure 5. The
subsequent steps are the same as the previous embodiment, and consequently an excellent

degree of flushness between said two adjacent sections 11 is obtained.

Likewise, in a third embodiment, the vehicle glass panel comprises 10 two adjacent sections
11 of the glazing vehicle area, roof-backlite in one single part as shown in Figure 6. The
subsequent steps are the same as the previous embodiment, and consequently an excellent

degree of flushness between said two adjacent sections 11 is obtained.

In order to maintain its mechanical properties, the bent vehicle glass panel needs the step of
cutting before cooling. After bending, the glass panel has zones in different states. Some
zones are in glass transition state, as the bottom of the final bent glass panel, while others are
in solid state, as the edges. The edges are cooled quickly because they are in contact with
breezes and vapors, causing compression in their internal structure. Edge compression is
favorable for the glass mechanical behavior. When cutting the edges before cooling
completely, ensures the permanence of this property, which would not be possible when
cutting after cooling, since cutting an edge which is already in compression, would weakens

the glass and increase the probability of breakage.
Figure 7 shows a graph viscosity (Pa.s) against Temperature (°C ) for a better appreciation

of the steps of the method. Temperatures T1 and T2 represent ranges wherein is possible to

reach different viscosities that allows to carry out the steps of bending and cutting. As is

15907v1 Page 6 of 17



shown, after bending the vehicle glass panel at a range of temperature T1, the local
temperature of the cut line needs to drops to a range of temperature T2 so as to cut the bent
vehicle glass panel. Then, the temperature of the cut vehicle glass panel continues dropping

in the cooling step (not shown).

In all the embodiments, the bending process is carried out by a technique selected from the

group consisting of gravity bending, press bending and combinations thereof.

In preferred embodiment, the step of cutting the bent vehicle glass panel is carried out by a
high-power LASER. In several embodiments, the high-power LASER is a diffusion-cooled
gas LASER.

It must be understood that this invention is not limited to the embodiments described and
illustrated above. A person skilled in the art will understand that numerous variations and/or
modifications can be carried out that do not depart from the spirit of the invention, which is

only defined by the following claims.

15907v1 Page 7 of 17



CLAIMS

1. A method of manufacturing a flush vehicle glazing, comprising the steps of:

providing a vehicle glass panel which comprise at least two adjacent sections of the

vehicle glazing area;

heating the vehicle glass panel at a predetermined temperature T1 for a predetermined
period of time t3 for bending it by a bending process, wherein the temperature T1
ranges from about a temperature at which the viscosity of the vehicle glass panel
is 101%°Pa s to a temperature at which the viscosity of the vehicle glass panel is
10°Pa.s and the time t3 is enough to impart a selected permanent curvature to the

vehicle glass panel,

cutting the bent vehicle glass panel in said at least two adjacent sections, wherein the
cutting step is carried out at a predetermined local temperature T2, wherein the
temperature T2 ranges from about a temperature at which the viscosity of the cut
line of the bent vehicle glass panel is 10° Pa.s to a temperature at which the

viscosity of the cut line of the bent vehicle glass panel is 1012# Pa.s;
cooling the cut vehicle glass panel.
2. The method of claim 1, wherein in the step of providing a vehicle glass panel said at

least two adjacent sections are selected from the group consisting of windshield-roof-

backlite, windshield-roof and roof-backlite.

3. The method of claim 1, wherein the step of providing a vehicle glass panel said

vehicle glass panel is a monolithic glass panel.
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The method of claim 1, wherein in the step of heating the vehicle glass panel, the
bending process is carried out by a technique selected from the group consisting of

gravity bending, press bending and combinations thereof.

The method of claim 1, wherein the step of cutting the bent vehicle glass panel is

carried out by a high-power LASER.

The method of claim 1, wherein the step of cooling the cut vehicle glass panel is

carried out in a mold.

The method of claim 5, where in the high-power LASER is a diffusion-cooled gas
LASER.
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Abstract

Method for manufacturing a flush vehicle glazing that allows to achieve a perfect alignment
between the adjacent sections of the glazing vehicle area in the final assembled product by
providing a vehicle glass panel which comprise at least two adjacent sections of the vehicle
glazing area in one single panel, followed by bending the vehicle glass panel and LASER

cutting before cooling thereof.
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