04/025064 A 1IN 0K .0 RO OO

=

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Burcau

(43) International Publication Date
25 March 2004 (25.03.2004)

AT Y 0O O

(10) International Publication Number

WO 2004/025064 A1l

(51) International Patent Classification’: E06B 3/66,
3/663, CO3B 23/24, CO3C 27/06
(21) International Application Number:
PCT/CN2003/000278

(22) International Filing Date: 17 April 2003 (17.04.2003)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
02129541.7
02129540.9

13 September 2002 (13.09.2002)
13 September 2002 (13.09.2002)

CN
CN

(71) Applicant (for all designated States except US): BEO
TECHNOLOGY GROUP CO.,LTD [CN/CN]; No.10
Jiuxiangiao Road, Chaoyang District, Beijing 100016
(CN).

(72) Inventors; and

(75) Inventors/Applicants (for US only): WU, Jusheng
[CN/CN]; No.10 Jiuxiangiao Road, Chaoyang District,
Beijing 100016 (CN). LI, Hongyan [CN/CN]; No.10

Jiuxiangiao Road, Chaoyang District, Beijing 100016
(CN).

(74) Agents: BEIJING LEADER PATENT AGENCY
CO.,LTD et al.; Daolong Building, No.13 Huayuanlu,

Haidian District, Beijing 100088 (CN).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL,, IN, IS, JP, KE, KG, KP, KR, KZ, LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NI, NO, NZ, OM, PH, PL, PT, RO, RU, SC, SD,
SE, SG, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US,
UZ, VC, VN, YU, ZA, ZM, ZW.

(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Burasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
EBuropean patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO,
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
with international search report

[Continued on next page]

(54) Title: HIGH THERMO AND SOUND-INSULATING EVACUATED GLASS PANEL DEVICE

3 21

S~

1

XIS

Y

(57) Abstract: A high thermo and sound-insulating evacuated glass panel device includes at least two planar glass sheets (1) and
support means, hollow support pillar (2), disposed between said glass sheets; said support means has a penetrated portion (21, 22)
on its surface or top portion for communicating its inner cavity with the space between two planar glass sheets (1); at the periphery
of the planar glass sheet (1) an edge frame component (3) having low melting point glass powder (4) applied on its inner side is
used to vertically seal and join to the periphery of said planar glass sheet (1). This invention employs hollow support pillars (2) as
support means that can be used for manufacturing large-size high transmissible evacuated glass panel; said low melting point glass
powder (4) melt and then make the edge frame component (3) joint to the periphery of planar glass sheet (1) that increases the ratio

of qualitative finished evacuated glass panel and its service life.



WO 2004/025064 A1 11110 A08OH0 T 0000 00000

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gagzette.



WO 2004/025064 PCT/CN2003/000278

HIGH THERMO AND SOUND-INSULATING EVACUATED

GLASS PANEL DEVICE

Technical Field

The present invention relates to a high thermo and sound-insulating evacuated glass
device, particularly, an evacuated glass device, employing hollow support pillar as
support means disposed between two planar glass sheets. The present invention
concerns the technical field of glass manufacturing.

Background of the Art

The evacuated glass panel has achieved rapidly development through nearly a
hundred year’s investigation and research. Both the theoretical study and the
scientific practice have proved that the evacuated glass panel is a practical material
with good thermo and sound insulating performance, and widely used on doors and
windows of building and thermo-shielding and insulating electric apparatus and
equipment

The evacuated glass panel includes at least two planar glass sheets and edge seal
component. After technologic evacuating the space between two planar glass sheets
formed an evacuated glass panel with evacuated lamination. Because of
atmospherical pressure effect it is possible to cause opposite adherence of two planar
glass sheets of evacuated glass panel, in order to maintain the evacuated layer people
always employs support means disposed between two planar glass sheets to resist
the compressive deformation due to atmospheric pressure.

At present, people commonly employ most support pillar or support wire net as
support means, and commonly employed material is glass, plastic or metal wire and
flare. This method of supporting leads to unfavorable influence in two aspects. At
first, when a large number of support means, particularly plastic or metal support
means is employed, the transmissivity of evacuated glass panel is effected negatively,
especially during manufacturing process of doors or windows, said support means
may influence the people’s line of sight through doors or windows, moreover, plastic
support means can slowly release gas, after a period of time the degree of evacuation
is greatly reduced, thereby decreasing thermo and sound-insulating performance.
Secondly, in order to not influence the people’s line of sight, glass material is
employed as support means whose bottom area must be made very small. However,
this type of small support means can not be used for manufacturing large-size,
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large-thickness evacuated glass panel. The reason is: when an evacuated glass panel
has large thickness of evacuated layer, it means that glass support means must have
higher height, nevertheless it is difficult for the high glass support pillar with limited
bottom area to stand upright on surface of planar glass sheet, particularly during
manufacturing large-size evacuated glass panel, a great deal of support glass pillars
need to be placed on the surface of planar glass sheet designed to dispose support
means, moreover, the pillars must be uniformly distributed and arranged. Therefore,
it is very difficult to dispose support means and ensure it not fall during production
process.

In addition, during production of evacuated glass panel, in order to maintain higher

evacuated degree of evacuation the periphery of evacuated glass panel must be

sealed, while the quality of seal treatment exerts a direct influence on operational
performance and service life.

Traditional periphery seal is performed by melting, which places the low melting

point glass powder in edge gap between two planar glass sheets Under high

temperature it melts and adheres to glass, so the sealing effect is achieved. The
disadvantage of this method as follow:

1. The low melting glass powder is directly inserted in periphery gap between planar
glass sheets for sealing, so that the effective area of evacuated large is decreased,
thereby the volume of evacuated chamber is also decreased. The smaller the
volume of evacuated chamber is, the lower the thermo and sound-insulating
performance will be.

2. The large amount of low-melting point glass powder leads to large tensile stress
near edge of glass, such tensile stress results in reducing the mechanical property
of evacuated glass panel] at last.

3. Because the low-melting point powder seals and joins two planar surfaces, such
sealing method increases the probability of air leak, thereby decreasing the ratio
of qualitatively finished evacuated glass panel and it’s life.

Summary of the Invention

The main object of the present invention is, regarding to the disadvantages of
above-mentioned traditional method of disposing support means within evacuated
glass panel, to provide a high thermo and sound-insulating evacuated glass panel
device, which employs a hollow pillar as support means disposed between two
planar glass sheets, thereby obtaining a higher support height under condition
without or with slightly increasing the bottom area of support means, it is suitable
for producing large-size evacuated glass panel.

The secondary object of the present invention is, regarding to the disadvantages of
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above-mentioned traditional method of periphery sealing, to provide a high thermo
and sound-insulating evacuated glass panel device, said evacuated glass panel
device through which the low melting point glass powder melts and joins the edge
frame component to periphery of evacuated glass panel, thereby increasing its
service life and aesthetic sense.

Said above objects of this invention are realized through following technical
schemes:

A kind of high thermo and sound-insulating evacuated glass panel device includs at
least two planar glass sheets in any shape and support means disposed there between;
the space between said two planar glass sheets is evacuated, a seal component is
placed around the periphery of planar glass sheets, characterized in that said support
means is a hollow support pillar, said hollow pillar has penetrated portion at its side
or top surface for communication of its inner-cavity with the space between planar
glass sheets, said hollow pillar is a cylinder or rhomb. Said sealing component has
low melting point glass powder applied on its inner side and is used to vertically be
sealed and joined to edge frame component around periphery of planar glass sheet.
The high thermo and sound-insulating evacuated glass panel device provided by this
invention employs a hollow support pillar as support means disposed between planar
glass sheets, thus making the support meants far higher than that of traditional ones,
neverthless, contacting bottom area of support means and planar glass sheet does not
increase or increase slightly increase, said hollow support pillar can be used for
manufacturing large-size, high transmissible evacuated glass panel which can’t be
manufactured by traditional support means. During production process of evacuated
glass panel, because hollow support pillar with wide bottom area is more easy to be
placed on the surface of planar glass sheets in comparison with solid support means
of same height. It’s not easy to turn down in transportation of manufacturing
evacuated glass panel, so that the practice operation is convenient and the operation
effect is increased.

In addition, the high thermo and sound-insulating evacuated glass panel device
provided by this invention employs low melting glass powder to melt and join the
edge frame component to periphery of evacuated glass panel, no matter whether
glass strip or metal frame is employed as edge frame component, because the sealing
and joining surface is not planar, the edge frame has a right angle in contract to the
surface of planar glass sheet, so the probability of air leak is greatly reduced, thereby
leading to good sealing effect and increasing the ratio of qualitative finished
evacuated glass panel and service life. The evacuated glass panel employing edge
frame component for sealing has obviously decreased tensile stress around it’s
periphery and greatly increased mechanical strength. Because the sealing and
joining surface is not planar, and the lateral surface of planar glass sheet is employed
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as sealing and joining surface, so the effective area of evacuated glass panel is
increased, thereby enlarging the volume of evacuated chamber and improving its
operation performance. When the evacuated glass panel employs metal frame as a
edge frame component, the metal frame makes the edge of sealed evacuated glass
panel have higher mechanical strength. Moreover, the employing metal frame for
sealing eliminates the need for additional outer frame, thereby reducing the cost of
re-processing evacuated glass panel at later manufacturing stage.

Brief Description of the Drawing

Fig 1 is a schematic structure view of an embodiment according to this invention;
Fig 2 is a schematic structure view of another embodiment according to this
invention; .

Fig 3 is a schematic structure view of a hollow support pillar, employed in
embodiment of Fig 1;

Fig 4 is a schematic structure view of another hollow support pillar employed in
embodiment of Fig2.

Preferred embodiment

The present invention will be described in more details by way of embodiment with
reference to accompanying drawings as follows.

Example 1

As shown in Fig 1, the structure of this embodiment according to the present
invention is: two parallel placed planar glass sheets 1, which are supported by
hollow support pillar 2 arranged in certain regulation, the periphery of planar glass
sheets is vertically sealed and joined by a glass strip 3 from low melting point glass
powder, the space between glass sheets is an evacuated space. In this embodiment
the hollow pillar 2 is a cylinder made from transparent glass material, in order to
insure the degree of evacuation and make the inner cavity of hollow pillar 2 is also
evacuated, said hollow pillar2 has opened hole 21 for linking the inner cavity of
hollow pillar 2 with the space between the planar glass sheets. When the evacuated
glass panel manufacturing process advanced to evacuating procedure, the gas within
hollow support pillar and space between planar glass sheets are simultaneously
evacuated.

In this embodiment, glass strip 3 is used as material for edge sealing, after said glass
strip3 has been cut into a width smaller than that of total thickness of the evacuated
glass panel, the low melting point glass powder4 is melted on it’s inner lateral
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surface and adherently placed at the periphery of planar glass sheet 1. the glass strip
3 is assembled through a specific die, which has certain pressure and make the glass
strip 3 and planar glass sheet 1 closely adhere to each other, during high temperature
heating, the low melting point glass powder is melted to sinter the planar glass sheet
1 and glass strip 3 together, so the glass strip 3 is vertically sealed and joined on the
periphery of the planar glass sheet]l.

In this embodiment, because the practical contacting area of hollow support pillar
and planar glass sheet is greatly reduced respecting to that of solid support pillar in
same size, thereby obtaining a higher support height under condition of same
contacting area, thus it can be used for manufacturing large-size evacuated glass
panel.

At same time the movement resulted from transfer between operations in production
process is not easy to cause turn down of the support pillar.

In addition, because the low melting point glass powder will possess flow ability
after heating and melting, it can fully fill the space between the glass strip3 and
planar glass sheet 1, thereby reducing the probability of air leak, increasing the ratio
of qualitative finished evacuated glass panel and its life, moreover, the employment
of lateral surface of planar glass sheet as sealing and joining surface can enlarge the
volume of evacuated chamber, thereby increasing the operation performance and
service life of evacuated glass panel.

Example 2

As shown in Fig 2, the structure of this embodiment according to the present
invention is: two parallel placed planar glass sheet 1, which are supported by hollow
support pillar 2 arranged in certain regulation, as the same as in the example 1, the
hollow pillar 2 is a cylinder made from transparent glass material, in order to ensure
the degree of evacuation and make the inner cavity of hollow pillar 2 also be
evacuated, said hollow pillar 2 has notch 22 at its end portion for communicating of
the inner cavity of hollow pillar 2 with space between the planar glass sheets,
thereby ensuring the inner cavity of hollow pillar be in evacuated state.

In this embodiment a metal frame 3 that has low melting point glass powder on its
inner side is put on periphery of the planar glass sheet 1, the metal frame 3 is made
of an alloy having similar thermal coefficient of expansion to that of glass, such as
iron-nickel-cobalt alloy.

When said alloy is a 4J6 iron-nickel-cobalt alloy, comprising: iron (Fe) 52%, nickel
(Ni) 42%, cobalt (Co) 6%;

When said alloy is a NRS-2 iron-nickel-cobalt alloy, comprising: iron (Fe) 48%,
nickel (Ni) 47%, cobalt (Co) 5%.

The metal frame 3 that has inner buckle through a specific die having certain
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pressure makes the inner buckle enclose the periphery of planar glass sheet and
closely adhere to each other. During high temperature heating the low melting point
glass powder is melted to sinter the planar glass sheet 1 and metal frame 3 together,
so the metal frame 3 is vertically sealed and joined on the periphery of the planar
glass sheet 1.

In this embodiment, the effect hollow support pillar2 is the same as example 1, so
further description is omitted. Because the low melting point glass powder will
possess flow ability after heating and melting, it can fully fill the space between
metal frame and planar glass sheet and make the sealing and joining surface at a
right angle, thereby reducing the probability of air leak, increasing the ratio of
qualitative finished evacuated glass panel and its life-time. The employment of
metal frame 3 results in no need for other frames, thereby decreasing the cost of
re-processing at later stage.

Figs 3,4 show the perspective view of hollow support pillar employed in above two
examples with the difference in that:

The hollow support pillar in Fig 3 has opened hole 21 at its lateral surface
communicating with inner cavity; the hollow pillar in Fig 4 has opened notch 22 at
its top portion.

By means of hole 21 and notch 22 the inner cavity of hollow support pillar is
communicated with the space between planar glass sheets is communicated.

At last, it should be noted that above-mentioned embodiments are employed only for
description of the technical schemes of the present invention and should not be
limited thereon, although the present invention has bean detailedly described, it
should be apparent to those of ordinary skill in the art that modifications and
variations may be made without departing from the spirit and scope of the technical
schemes of the present invention, all they should be included within the scope of
appended claims.
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Claims

1. Ahigh thermo and sound-insulating evacuated glass panel device include at least
two planar glass sheets in any shape and support means disposed between said
two planar glass sheets; the space between said two planar glass sheets is
evacuated, a seal component is placed around the periphery of planar glass
sheets, characterized in that, said support means is a hollow support pillar, said
hollow pillar has penetrated portion at its lateral or top surface for
communicating the space between two planar glass sheets with the inner cavity
of hollow support pillar. '

2. The high thermo and sound-insulating evacuated glass panel device according to
claim 1, wherein said hollow support pillar is a cylinder or rhomb.

3. The high thermo and sound-insulating evacuated glass panel device according to
claim 1 or 2, wherein said hollow support pillar is two or more; said hollow
support pillars are uniformly distributed between planar glass sheets.

4. The high thermo and sound-insulating evacuated glass panel device according to
claim 1 or 2, wherein said hollow support pillar is transparent glass support pillar
or metal support pillar.

5. The high thermo and sound-insulating evacuated glass panel device according to
claim 1, wherein said sealing component is a edge frame component that have
low melting point glass powder applied on its inner side used to vertically seal
and join to the periphery of planar glass sheet.

6. The high thermo and sound-insulating evacuated glass panel device according to
claim 5, wherein said edge frame component is a glass strip or a metal frame.

7. The high thermo and sound-insulating evacuated glass panel device according to
claim 5 or 6, wherein the width of said glass strip is smaller than the total
thickness of the evacuated glass panel, the glass strip is assembled through a
specific die making it adhere to the periphery of planar glass sheet, after high
temperature heating the low melting point glass powder on its inner side is
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melted and solidified , the planar glass sheet and the glass strip is sintered
together.

The high thermo and sound-insulating evacuated glass panel device according to
claim 5 or 6, wherein said metal frame has a inner buckle for enclosing the
periphery of planar glass sheet, said metal frame through a die is assembled and
put on the periphery of planar glass sheet, after high temperature heating the low
melting point glass powder is melted and solidified to sinter planar glass sheet
and the metal frame together.

The high thermo and sound-insulating evacuated glass panel device according to
claim 8, wherein said metal frame is made of an iron-nickel-cobalt alloy having
similar thermal coefficient of expansion to that of glass.

The high thermo and sound-insulating evacuated glass panel device according to
claim 9, wherein said iron-nickel-cobalt alloy compriseiron(Fe) 48~52%,
nickel(Ni) 42~48%, cobalt(Co) 5~6%.
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