TI TLE GF THE | NVENTI ON
LAM NATED GASS

BACKGROUND CF THE | NVENTI ON
1. Field of the |Invention

The disclosure herein generally relates to a
| am nat ed gl ass.

2. Description of the Related Art

According to the recent increase in the
awar eness of energy saving, there are nore and nore
exanpl es of application of nultilayered gl ass as w ndow
gl asses of buildings or the like. Miltilayered glass is
configured by lamnating two gl ass plates each other via
an air layer. In the multilayered glass, heat is
prevented fromtransferring fromone glass plate to the
other glass plate according to the presence of the
internal air layer, and a heat shielding perfornmance and a
heat insul ating perfornmance can be enhanced.
[Gtation List]
[ Patent Literature]
[ PTL 1] Japanese Unexam ned Patent Application
Publ i cation No. 2015-511570

SUWARY OF THE | NVENTI ON
[ Techni cal Probl enj
However, there is a problemthat generally it is

difficult to reduce a thickness of a nultilayered gl ass
structurally. For exanple, in a typical miltilayered

gl ass, when a thickness of the air layer is reduced, a
heat shiel ding function and a heat insulating function
become unable to be provided sufficiently, and the air

| ayer has the thickness of at least 10 mmto 15 mm Due
to the above-described Iimtation of thickness, the
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multilayered glass nmay be difficult to be applied
depending on its usage.

Thus, in order to respond to the above-descri bed
demand, a lamnated glass is considered to be applied
instead of the multilayered glass. This is because the
| am nated gl ass includes two gl ass plates and an
intermediate fil mbetween the glass plates (i.e. without a
thick air layer), and a thinner structure can be easily
const r uct ed.

For exanpl e, Patent Docunent 1 discloses a
| am nated gl ass provided with a sun protection function
and a heat insulating function. However, in the | am nated
glass, conpared with the nmultilayered glass, it is
difficult to satisfy both of sufficiently providing the
heat shielding function and the heat insulating function
and sol ving a probl emdue to appearance, such as a glare
by a decrease in transmttance or by reflection. At the
present tine, the application as a w ndow gl ass of a
bui | di ng has not been progressed.

The present invention was nade in view of such a
background, and it is an object of the present invention
to provide a lamnated gl ass that satisfies both of the
heat shi el ding function and the heat insulating function,
and of the appearance perfornance.

[Solution to Problen]

According to an aspect of an enbodinent, a
lamnated glass including a first glass plate; and a
second glass plate that is bonded to the first glass plate
via an intermediate film

the first glass plate having a first surface and
a second surface opposite to each other, the second gl ass
plate having a third surface and a fourth surface opposite
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to each other, the first surface being arranged farther
fromthe internmediate filmthan the second surface, and
fourth surface being arranged farther fromthe
internediate filmthan the third surface,

a first coating filmbeing arranged on the first
surface or the second surface,

a second coating fil mbeing arranged on the
fourth surface,

fromthe first glass plate of the | am nated
glass side, a visible light reflectance represented as
Riot (% that is neasured in conformty wth | SO 9050: 2003,
a solar radiation heat reception rate represented as a g-
value, a visible light transmttance represented as Tv (%,
and a shielding coefficient represented as SCthat is
obtai ned by formula (1)

SC = g-value / 0.88 (formula (1))
satisfying Rigw < 30% Tv > 26% and SC < 0.35, and

when quantifying reflected |Iight obtained, in
conformty w th I SO 9050: 2003, for light incident with
angl es of 5 degrees and 55 degrees fromthe first glass
pl ate side by expressing with G EL976L*a*b* chronaticity
coordi nates, values of a* and b* being both 3 or less, is
provi ded.

Accordi ng to anot her aspect of the enbodi nent, a
lamnated glass including a first glass plate; and a
second glass plate that is bonded to the first glass plate
via an internmediate film

the first glass plate having a first surface and
a second surface opposite to each other, the second gl ass
plate having a third surface and a fourth surface opposite
to each other, the first surface being arranged fart her
fromthe intermediate fil mthan the second surface, and
the fourth surface being arranged farther fromthe
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internediate filmthan the third surface,

a first coating fil mbeing arranged on the
second surface,

a second coating fil mbeing arranged on the
fourth surface,

the first coating filmincluding two | ayers
mainly including silver or a silver alloy, and

the layer of the two layers that is closer to
t he second surface being thicker than the other |ayer, is
provi ded.

According to yet another aspect of the
enbodi ment, a lamnated glass including a first glass
plate; and a second glass plate that is bonded to the
first glass plate via an internediate film

the first glass plate having a first surface and
a second surface opposite to each other, the second gl ass
plate having a third surface and a fourth surface opposite
to each other, the first surface being arranged farther
fromthe internmediate filmthan the second surface, and
the fourth surface being arranged farther fromthe
internediate filmthan the third surface,

a first coating fil mbeing arranged on the
second surface,

a second coating fil mbeing arranged on the
fourth surface,

the first coating filmincluding two | ayers
mainly including silver or a silver alloy, and

the thickness of a layer of the two |ayers
closer to the second surface being less than 10 nm and a
ratio of a thickness of the other |ayer to the thickness
of the layer closer to the second surface being 2.5 or
nore, i s provided.
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[ Advant ageous effect of Invention]

According to an aspect of the present invention,
a lamnated glass that satisfies both of the heat
shiel ding function and the heat insulating function, and
of the appearance performance, can be provided.

BR EF DESCR PTI ON OF THE DRAW NGS
[ FI GURE 1]
FIG 1 is a diagramschenmatically depicting a

cross section of a lamnated gl ass according to an
enbodi nent .

[ FI GQURE 2]

FIG 2 is a diagramschenatically depicting an
exanpl e of a configuration of a first coating filmin the
| am nat ed gl ass according to the enbodi nent.

[ Fl GQURE 3]

FIG 3 is a diagramschematically depicting an
exanpl e of a configuration of a second coating filmin the
| am nated gl ass according to the enbodi nent.

[ FIl GURE 4]

FIG 4 is a diagramschenmatically depicting a
cross section of another |amnated glass according to an
enbodi nent .

[ Fl GQURE 5]

FIG 5 is a diagramschematically depicting an
exanpl e of a configuration of a third coating filmin the
ot her | am nated gl ass according to the enbodi ment.

[ FIl GQURE 6]

FIG 6 is a diagramschenatically depicting
anot her exanpl e of the configuration of the third coating
filmin the other |amnated gl ass according to the
enbodi nent .

[ FI GQURE 7]
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FIG 7 is a graph in which rel ations between
visible light transmttance Tv (% and shi el di ng
coefficients SC obtained for the respective | am nat ed
gl asses are plotted.

[ FI GQURE 8]

FIG 8 is a graph in which relations between
visible light transmttance Tv (% and visible |ight
reflectance Rvoie (% obtained for the respective | am nated
gl asses are plotted.

[ FI GQURE 9]

FIG 9 is a graph in which rel ati ons between
energy transmttance Te (% of a first glass and the
shielding coefficients, SC obtained for the respective
| am nated gl asses are plotted.

[ Fl GURE 10]

FIG 10 is a graph in which rel ati ons between
energy reflectance Reour (% obtained for the respective
| am nated gl asses and the shielding coefficients, SC are
pl ot t ed.

DETAI LED DESCR PTI ON OF THE PREFERRED EMBCDI MENTS
In the following, with reference to draw ngs, an

enbodi nent of the present invention will be described.

(Lam nat ed gl ass according to enbodi nent)

First, with reference to FIG 1, a | am nated
gl ass according to the enbodi nent will be descri bed.

FIG 1 schenatically illustrates a cross section
of the lamnated gl ass according to the enbodi ment (in the
following, referred to as a “first lamnated gl ass”).

As illustrated in FIG 1, the first |am nated
glass includes a first glass plate 110, a second gl ass
plate 120, and an internediate film 130 arranged between
both the glass plates 110, 120.
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The first glass plate 110 has a first surface
112 and a second surface 114 opposite to each other. The
second glass plate 120 has a third surface 122 and a
fourth surface 124 opposite to each other.

The intermediate film 130 is arranged between
the second surface 114 and the third surface 122 in order
to bond the first glass plate 110 and t he second gl ass
plate 120. The first surface 112 of the first glass plate
110 is arranged so as to be closer to a first “outside”
101 of the first lamnated gl ass 100, than the second
surface 114. The fourth surface 124 of the second gl ass
plate 120 is arranged so as to be closer to a second
“outside” 102 of the first |amnated glass 100, than the
third surface 122.

Note that the above-described terns “outside”
are different fromthe term*“outdoor side”/”indoor side”
which will be used when the first lamnated glass 100 is
actually installed in an installation place such as a
building. That is, in an environment where the first
lamnated glass 100 is used, the first “outside” 101 of
the first lamnated gl ass 100 corresponds to the *outdoor
side”, and the second “outside” 102 of the first |am nated
gl ass 100 corresponds to the “indoor side”.

Onh the first surface 112 of the first gl ass
plate 110, a first coating film2150 is arranged. Moreover,
on the fourth surface 124 of the second gl ass plate 120, a
second coating film170 is arranged. The first coating
film 150 and the second coating film 170 may be single
| ayered filns or may be | amnated | ayered fil ns.

By arranging the first coating filmon the first
surface of the first glass plate, it becomes possible to
add a stain proofing function to the first |amnated gl ass
100. In order to add a preferable stain proofing function,
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an arithnetic average roughness Ra of a surface of the
first coating filmis preferably 1 nmor nore and 13 nm or
less, and a ratio of a Peak-valley value (PV value) of the
surface of the first coating filmto the arithmetic
average roughness Ra, i.e. PV/Ra, is preferably 15 or |ess.

Mor eover, by arrangi ng the second coating film
on the fourth surface of the second glass plate, it
becomes possible to add a heat insulating function/heat
shielding function to the first |amnated gl ass 100.
Mor eover, the second coating filmis preferably provided
with durability. For exanple, in the second coating film
after a perspiration resistance test in conformty wth
| SO 12870 for three days, a nunber of defects within a
range of 1 mmx 1 mm measured by observing a surface of
the second coating filmw th a mcroscope of 50 tines
magni fication is preferably 50 or |ess.

According to the presence of the coating filns
150, 170, in the first lamnated glass 100, the foll ow ng
feature is obtained. That is, fromthe first outside 101,
i.e. the first glass plate 110 side, a visible |ight
refl ectance represented as Rvo: (% that is nmeasured in
conformty w th | SO 9050: 2003, a solar radiation heat
reception rate represented as a g-value, and a shiel ding
coefficient represented as SC that is obtained by dividing
g-val ue by 0.88, as expressed by the following formula (1)

SC = g-value / 0. 88, (formula (1))
satisfy Riu < 30% Tv > 26% and SC < 0. 35.

The sol ar radiation heat reception rate, g-val ue,

is expressed by a percentage of an entire sol ar heat
entering fromone outside of the amnated gl ass, of a sum
of heat directly transmtted to the second outside

(transm ssion heat) and heat absorbed inside the | am nated
glass and afterwards emtted to the second outside.
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Mor eover, the shielding coefficient, SC, is an index

i ndi cating the heat shielding function of the | am nated
glass. The smaller the value of SCis, the higher the
heat shielding function of the |amnated gl ass is.

The shiel ding coefficient SC of the first
| am nated glass 100 is 0.35 or less, and is sufficiently
small. A sufficient heat shielding characteristic can be
obtai ned. The shielding coefficient SCis preferably 0.33
or |ess.

Moreover, in the first lamnated gl ass 100,
because the visible light reflectance Rvoy IS controlled
to less than or equal to 30% when the first |am nated
glass 100 is viewed fromthe first outside 101, a
noticeable glare is not likely to occur, and the design
property can be prevented significantly from degradi ng.

According to the above-described features, the
first lamnated glass 100 can exert an excellent heat
shi el ding characteristic w thout degrading the design
property, when the first lamnated glass 100 is applied as
a wi ndow of a building, for exanple.

Note that, in the |lamnated gl ass described in
the enbodi ment, only fromits appearance, it is difficult
to determne which outside is the first outside 101 or the
second outside 102. Actually, when an intended | am nated
gl ass has the above-described configuration, and
furthernmore a visible light reflectance Rvo: (% neasured
fromeither one of the outsides and a shiel di ng
coefficient SC satisfy the above-described conditions,
such lamnated glass is regarded as the | amnated gl ass
according to the enbodi ment.

(Respective nmenbers configuring | am nated gl ass)

Next, respective menbers configuring the first
| am nat ed gl ass 100 havi ng the above-descri bed features
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will be described in nore detail. Note that in the
fol | owi ng description, when indicating the respective
menbers, for clarification, the reference nunerals used in
FIG 1 wll be used.

(dass plates 110, 120)

The first glass plate 110 is, for exanple,
configured of a soda Iime glass, a borosilicate glass, an
al kali-free glass, or an alumnosilicate gl ass.

Moreover, the glass plate 110 may be transparent
or may be colored. A color of the glass plate 110 i s not
particularly limted. The glass plate 110 nay be green or
bl ue, for exanple.

The sane applies to the second gl ass plate 120
as the first glass plate 110. Note that the second gl ass
plate 120 may have different conposition and/or different
color fromthe first glass plate 110.

Thi cknesses of the glass plates 110, 120 are not
particularly limted. The thicknesses fall, for exanple,
within the range of 2 nmto 12 nm Note that the first
glass plate 110 may have a different thickness fromthe
second glass plate 120. The glass plates 110, 120 nay be
a strengthened gl ass, particularly a chemcally
strengt hened gl ass. By using the chemcally strengthened
glass, the strength of the | amnated gl ass can be enhanced,
and the lamnated gl ass can be preferably used in upper
floors of a building or the Iike.

(Internmediate film 130)

Inthe first lamnated glass 100, as long as the
above-descri bed features are satisfied, as the
intermediate film2130, any internediate filmthat has been
conventional |y used can be used.

Typical internediate film 130 includes a
thernopl astic resin and a plasticizing agent.
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The thernopl astic resin includes, for exanple, a
pol yvinyl butyral resin, a polyvinyl acetal resin, an
et hyl ene-vinyl acetate copol yner resin, an ethyl ene-
acrylic copol ymer resin, a polyurethane resin, or a
pol yvi nyl al cohol resin. A thernoplastic resin other than
t he above may be used.

The pl asticizing agent includes, for exanple, an
organi ¢ ester plasticizing agent, such as a nonobasic
organi ¢ acid ester or a polybasic organic acid ester, a
phosphoric acid plasticizing agent, such as an organic
phosphat e pl asticizing agent, or an organi c phosphite
pl asticizing agent. A plasticizing agent other than the
above may be used.

A thickness of the internediate film130 is not
particularly limted. The thickness falls, for exanple,
within arange of 0.1 mfmto 3 mm

(Coating filnms 150, 170)

The coating filns 150 and 170 are configured so
as to obtain the above-described visible |light reflectance
Rvout (% and the shiel ding coefficient SC when being
applied to the glass plates 110 and 120, respectively.

In the following, with reference to FIG. 2 and
3, respective configuration exanples of the first coating
film 150 and the second coating film2170 will be descri bed.

(Configuration exanple of first coating film
150)

FIG 2 schenatically depicts an exanple of the
configuration of the coating film 150.

As illustrated in FIG 2, in this configuration,
the coating film150 includes three |ayers: an undercoat
| ayer 152, a conductive oxide |ayer 153, and a hi gh
refractive index |ayer 154. The high refractive index
| ayer means a | ayer having a refractive index of greater
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than 2.

The undercoat |ayer 152 has a role of preventing
predeterm ned el ements frommutual |y diffusing between the
first glass plate 110 and the conductive oxide | ayer 153.
The undercoat |ayer 152 is, for exanple, configured of a
silicon oxide (S Q) that is a nmaterial nainly including
silica. In the present application, “nainly including a
material ‘A" means that an intended | ayer includes at
| east 50 mass%of the material ‘A

A t hickness of the undercoat |ayer 152 falls,
for exanple, within a range of 10 nmto 100 nm

In addition, the undercoat |ayer is not
necessarily a single layer, but may include a plurality of
|ayers. By preparing a nultilayered configuration for the
undercoat |ayer, an al kali barrier performance becones
hi gher, and an effect that adjusting a reflection col or
tone becones easier can be obtained, and it is preferable
froma viewpoi nt of an excellent appearance perfornance
and enhancenent of the durability.

The conductive oxide |layer 153 is, for exanple,
configured of a material mainly including conductive tin
oxi de. The conductive oxide |ayer 153 may be, for exanpl e,
configured of tin oxide doped with antinmony and/ or
fluorine. The term*“conductive layer” means a filmwth
an emssivity of 0.4 or |ess.

A t hickness of the conductive oxide | ayer 153
falls, for exanple, within a range of 50 nmto 500 nm

The high refractive index |ayer 154 has a role
of adjusting a reflection characteristic for |ight
entering the coating film 150.

A thickness of the high refractive index |ayer
154 falls, for exanple, within a range of 10 nmto 70 nm

In the configuration exanple illustrated in FIG
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2, the undercoat |ayer 152 and the high refractive index

| ayer 154 are not required conponents, and nay be omtted.
Moreover, in the first coating film150, as |long as the
above-described visible light reflectance Rigw (% and the
shiel ding coefficient SC are obtai ned, on interfaces of
the respective layers 152, 153 and 154, or in an upper
part of the high refractive index |ayer 154, a different

| ayer may be present.

A nethod of forming the first coating film 150
havi ng t he above-descri bed configuration is not
particularly limted. The first coating film150 is
configured, for exanple, by serially depositing the
respective layers using a nmethod sel ected froma physica
deposition nmethod (e.g. a vacuum deposition nmethod, an ion
pl ati ng nethod, and a sputtering nethod), a chem cal
deposition nmethod (e.g. thernmal CVD nethod, a plasma CVD
nmet hod, and an optical CVD nethod), and an i on beam
sputtering method.

An entire thickness of the first coating |ayer
150 falls, for exanple, within a range of 70 nmto 670 nm
preferably within a range of 100 nmto 500 nm

Energy transmttance Te (% obtained in
conformty with I SO 9050: 2003 for |amnated | ayers of the
first glass plate and the first coating filmis preferably
50% or | ess.

(Configuration exanpl e of Second coating film
170)

FIG 3 schenatically depicts an exanple of the
configuration of the coating film

As illustrated in FIG 3, in this configuration,
the second coating film 170 includes two |ayers: an
undercoat |ayer 172 and a conductive oxide | ayer 173.

The undercoat |ayer 172 has a role of preventing
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predeterm ned el ements fromnutual |y diffusing between the
second gl ass plate 120 and the conductive oxi de | ayer 173.
The undercoat |ayer 172 is, for exanple, configured of a
silicon oxide (S Q) that is a nmaterial nainly including
silica.

A thickness of the undercoat |ayer 172 falls,
for exanple, within a range of 10 nmto 100 nm

The conductive oxide layer 173 is, for exanpl e,
configured of a material mainly including conductive tin
oxi de. The conductive oxide |ayer 173 may be, for exanpl e,
configured of tin oxide doped with antinony and/ or
fluorine. In the case of the conductive oxide |ayer 173
configured of tin oxide doped with antinony, because a
transmssion color tone is not likely to becone yellow, it
is especially preferable according to an excell ent
appear ance perfornmance. Moreover, in the case of the
conductive oxide |layer 173 configured of tin oxide doped
with fluorine, because a durability of the fil mbecomes
higher, it is especially preferable for use that requires
hi gher durability.

A thickness of the conductive oxide |ayer 173
falls, for exanple, within a range of 50 nmto 500 nm

In the configuration exanple illustrated in FI G
3, the undercoat |ayer 172 is not a required conponent,
and may be omtted. Mreover, in the second coating film
170, as long as the above-described shiel ding coefficient
SCis obtained, on interfaces of the respective |layers 172,
and 173, or in an upper part of the conductive oxide |ayer
173, a different |ayer nay be present.

A nethod of formng the second coating film 170
havi ng t he above-descri bed configuration is not
particularly limted. The second coating film170 is
configured, for exanple, by serially depositing the
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respective layers using a method sel ected froma physica
deposition nmethod (e.g. a vacuum deposition nethod, an ion
pl ati ng nethod, and a sputtering nethod), a chem cal
deposition method (e.g. thermal CVD nmethod, a plasma CVD
net hod, and an optical CVD method), and an i on beam
sputtering method.

For exanple, the second coating film 170 may be
fornmed using an online CVD net hod

The term“online (deposition nethod)” neans a
nethod in which a filmis deposited on a surface of a
gl ass during a manufacturing process of the glass. Mre
speci fically, upon nmanufacturing the glass, a glass ribbon
noves on a nolten tin bath and is slowy cool ed, and
thereby glass is continuously manufactured. In the
“online (deposition nethod)”, during a glass ribbon noving,
a filmis deposited on an upper surface of the gl ass
ribbon. That is, in the “online (deposition nethod)”, the
manuf act uri ng process of glass and the deposition process
of filmare perforned consecutively.

An entire thickness of the second coating |ayer
170 falls, for exanple, within a range of 60 nmto 600 nm
preferably within a range of 100 nmto 500 nm

In addition, the second coating filmis
preferably a filmwth an emssivity of 0.4 or |ess.

(First lamnated gl ass 100)

In addition to the above, the first |am nated
gl ass 100 has the fol |l owi ng characteristics.

(Misible light transmttance)

Inthe first lamnated glass 100, a visible
light transmttance Tv (% measured fromthe first side
101 using the method in conformty with | SO 9050: 2003
satisfies the follow ng rel ation:

TV (% > 26%
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Wth the first lamnated glass 100 havi ng such a
visible light transmttance Tv (%, when applied as a
wi ndow gl ass of a building, sufficient daylighting can be
obt ai ned.

Particularly, the visible light transmttance Tv
(% is greater than 28% and preferably greater than 30%
Froma viewpoint of an anti-glare property, the visible
light transmttance Tv (% is preferably |less than or
equal to 60%

(Refl ected col or)

In the first lamnated gl ass 100, when
gquantifying reflected |light obtained in conformty wth
| SO 9050: 2003 for light incident with angles of 5 degrees
and 55 degrees fromthe first side 101 by expressing with
A E1976L*a*b* chromaticity coordi nates, values of a* and
b* satisfy the follow ng rel ati ons:

a* < 3 and b* < 3.

Typically, froman aesthetic perspective, for a
reflected color, light blue color to light green color are
preferred, and red color to yellow color tend to be
avoided. In the first lamnated glass 100, a* and b* are
wi thin the above-described ranges, the reflected color is
prevented frombecomng a red color to yellow color, and
the reflected color excellent in design effect can be
provi ded.

Particularly, at |east any one of a* and b*
preferably satisfies the followi ng rel ations:

a* > -30 or b* > -30.

In this case, an obtained reflected color is in a region
of light blue color to light green color, and the design
effect is further inproved. In the region, particularly,
by adjusting color so as to satisfy the follow ng

rel ati ons:
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a* > -10 and b* > -20,
it becomes possible to adjust to a color that can be
easily harnoni zed with an exterior wall of a building.

(Energy refl ectance)

The first lamnated glass 100 has a feature that,
fromthe first side 101, a visible light reflectance
represented as Rvoe (% that is measured in conformty
wi th 1 SO 9050: 2003, a solar radiation heat reception rate
represented as a g-val ue, and a shiel ding coefficient
represented as SCthat is obtained by formula (1)

SC = g-value / 0.88 (formula (1))
satisfy Rvouw < 30% and SC < 0. 35.

Typically, in order to reduce the SC val ue,
decreasing the energy transmttance Te and increasing the
energy reflectance Re,: are both effective. Particularly,
when the energy transmttance Te of the amnated | ayers
of the first glass plate and a first coating filmis 50%
or less, and the second coating filmis a filmwth an
emssivity of 0.4 or less, the relation SC < 0.35 can be
obt ai ned.

Moreover, particularly, when the energy
reflectance fromthe first glass plate side of the first
| am nated gl ass 100 satisfies 4% < Req:, the feature that
SC<0.35is obtained. In addition, when it is configured
so that 15% < Req, it becones easier to adjust the
shielding coefficient SCto SC < 0.33, and is preferabl e.
Note that, the energy reflectance Reg: IS nore preferably
15% or nore.

As described above, by satisfying the relations
for the shielding coefficient SC, the visible |ight
refl ectance Rvoy, the visible light transmttance Tv, and
the reflected color a* and b*, simultaneously, a |am nated
glass, for which particularly a heat shielding performnmance,
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a heat insulating performance and an appear ance
performance are satisfied, can be prepared.

(Anot her | am nated gl ass according to the
enbodi nent of the present invention)

Next, with reference to FIG 4, a | am nated
gl ass accordi ng to anot her enbodi ment of the present
invention will be described.

FIG 4 schenatically illustrates a cross section
of a lam nated gl ass accordi ng to anot her enbodi ment of
the present invention (in the following, referred to as a
“second | am nated gl ass”).

As illustrated in FIG 4, the second | am nat ed
glass 200 includes a first glass plate 210, a second gl ass
plate 220, and an internediate film230 arranged between
both gl ass plates 210, 220.

The first glass plate 210 has a first surface
212 and a second surface 214 that are opposite to each
other. The second glass plate 220 has a third surface 222
and a fourth surface 224 that are opposite to each other.

The first glass plate 210 and the second gl ass
pl ate 220 are bonded to each other via the internediate
film230. The first glass plate 210 and the second gl ass
plate 220 are arranged so that the first surface 212 of
the first glass plate 210 is closer to the first “outside”
201 of the second | am nated gl ass 200 than t he second
surface 214, and the fourth surface 224 of the second
glass plate 220 is closer to the second “outside” 202 of
the second | am nated gl ass 200 than the third surface 222.

On the fourth surface 224 of the second gl ass
pl ate 220, a second coating film270 is arranged.

In the second | am nated gl ass 200, different
fromthe above-described first |amnated glass 100, on the
second surface 214 of the first glass plate 210 a coating
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film(in the following, referred to as a “third coating
filni) 280 is arranged. The second coating film270 and
the third coating film280 nmay be single |ayered filns or
may be multi-layered filnms. By arranging a coating film
on the second surface of the first glass plate, a haze can
be controlled, which is preferable. Moreover, because a
coating filmis arranged on the second surface 214 of the
first glass plate 210, even if a durability of the coating
filmis not high, the coating filmcan be preferably used.
Particularly, a silver filmcan be preferably used.

According to the presence of the coating filns
270 and 280, in the second | am nated gl ass 200, features
that fromthe first outside 101 i.e. fromthe first glass
plate 210 side, a visible light reflectance represented as
Riout (% that is neasured in conformty with I SO 9050: 2003,
a solar radiation heat reception rate represented as a g-
val ue, and a shielding coefficient represented as SC t hat
I's obtained by the above-described formula (1) satisfy
Rvout < 30% and SC < 0. 35, are obtained.

Typically, in order to reduce the SC val ue,
decreasing the energy transmttance Te and increasing the
energy reflectance Reo are both effective. Particularly,
when the energy transmttance Te of the |am nated | ayers
of the first glass plate and the first coating filmis 50%
or less, and the second coating filmis a filmw th an
emssivity of 0.4 or less, the feature SC < 0.35, and
furthernmore the feature SC< 0.33 are likely to be
obt ai ned.

Moreover, particularly, when the energy
refl ectance fromthe first glass plate side of the first
| am nated gl ass 200 satisfies 4%< Reg:, the feature SC <

0.35 and furthernore the feature SC < 0.33 are likely to
be obt ai ned.
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According to the above-described features, also
in the second | am nated gl ass 200, for exanple, upon
applying as a wi ndow of a building, wthout degrading the
design property, an effect of obtaining an excellent heat
shiel ding characteristic can be obtai ned.

Note that anong the nenbers configuring the
second | am nated gl ass 200, for the nmenbers other than the
third coating film280, indicated descriptions related to
t he nenbers of the above-described first |amnated gl ass
100 can be referred. Then, in the follow ng, some
configuration exanples of the third coating film280 of
the second | am nated gl ass 200 will be descri bed.

(Configuration exanple of the third coating film
280)

(First configuration exanple)

The third coating film280 nay have the sane
configuration (first configuration) as the first coating
film150 illustrated in FIG 2. Because the first
configuration is apparent fromthe description related to
t he above-described first coating film 150, the
description will be omtted.

(Second confi guration exanpl e)

FIG 5 schenatically depicts an exanple of a
second configuration of the third coating film 280.

As illustrated in FIG 5, in the configuration,
the third coating film280 is configured fromthree |ayers,
i.e. afirst dielectric layer 282, a functional |ayer 283,
and a second dielectric |ayer 284.

The first dielectric layer 282 is configured of
a dielectric body including a netal oxide, a nmetal nitride,
a metal oxynitride and/or the like. The netal includes
zinc, tin, titanium silicon, alumnum chromum nickel
ni obi um an alloy thereof, and the |ike.
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In addition, a dielectric body configuring the
first dielectric |ayer 282 may be doped w th an added
material. The added naterial may include, for exanple, an
oxide, a nitride and/or an oxynitride of tin, alumnum
chromum titanium silicon, boron, magnesium galliumand
the |ike.

Particularly, the first dielectric |ayer 282 is
preferably configured of a material mainly including zinc
oxide, or a material mainly including silicon nitride. 1In
this case, inthe first dielectric |ayer 282, at |east one
oxi de selected fromtin, alumnum chromum titanium
silicon, boron, nagnesium galliumand the |ike may be
added.

A thickness of the first dielectric | ayer 282
falls, for exanple, within a range of 10 nmto 80 nm

For exanple, the first dielectric |ayer 282 need
not be a single layer, and nmay be configured of a
plurality of |ayers.

The functional |ayer 283 includes a nmaterial
mainly including silver or a silver alloy, or a nitride of
at | east one netal of niobium tantalum nolybdenum and
zirconium Wen the functional [ayer 283 is configured of
silver alloy, the functional |ayer 283 nay include at
| east one kind of nmetal selected fromsilver, palladium
gol d, chromum cobalt, and nickel. These nmetals may be
included at a fraction of 0.1 nass%or nore with respect
to the entirety of the functional |ayer 283.

A thickness of the functional |ayer 283 falls,
for exanple, within a range of 7 nmto 30 nm and falls
preferably within a range of 10 nmto 25 nm

For the second dielectric |ayer 284, the above-
described description related to the first dielectric
| ayer 282 can be referred. The second dielectric |ayer
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284 may be configured of the sane material as the first
dielectric layer 282, or may be configured of a different
material fromthe first dielectric |ayer 282.

A thickness of the second dielectric |ayer 284
falls, for exanple, within a range of 10 nmto 150 nm and
falls preferably within a range of 20 nmto 130 nm

In addition, the second dielectric |ayer 284
need not be a single |ayer, and nay be configured of a
plurality of |ayers.

A nethod of forming the third coating film 280
havi ng t he above-descri bed second configuration is not
particularly limted. The third coating film280 is
configured, for exanple, by serially depositing the
respective layers using a nmethod sel ected froma physica
deposition nmethod (e.g. a vacuum deposition nmethod, an ion
pl ati ng nethod, and a sputtering nethod), a chem cal
deposition nmethod (e.g. thermal CVD nethod, a plasma C/D
nmet hod, and an optical CVD nethod), and an i on beam
sputtering method.

An entire thickness of the third coating |ayer
280 falls, for exanple, within a range of 50 nmto 300 nm
preferably within a range of 70 nmto 270 nm

In addition, in the exanple illustrated in FIG
5 the third coating film280 has a three | ayer structure.
In the second configuration, the nunber of |ayers of the
third coating film280 is not particularly Iimted.

For exanple, the third coating film280 nmay have
a repeating structure of a dielectric |layer and a netal
layer. In this case, the third coating film280 has a
structure of a first dielectric layer, a first netal |ayer,
a second dielectric |ayer, a second netal |ayer, a third
dielectric layer, and the like, froma side close to the
glass plate 210. Particularly, the nunber of repetitions
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is preferably two. Wien the functional |ayer 283 is
configured of silver or a material mainly including a
silver alloy and the nunber of repetitions is two, a
functional layer in a lower layer is preferably thicker
than a functional |ayer in an upper |layer. Specifically,
a ratio of a thickness of the upper |ayer to the | ower

| ayer is preferably 0.4 to 0.8. By setting the ratio
within this region, it becones possible to set a col or
tone preferable. Mreover, when the upper |ayer is
thicker than the lower layer, it becones possible to set a
color tone nore preferable al so by setting the thickness
of the lower layer to less than 10 nm and by setting the
rati o of thickness of the upper |layer to the |ower |ayer
to 2.5 or nore.

(Third configurati on exanpl e)

FIG 6 schematically depicts an exanple of a
third configuration of a third coating film

As illustrated in FIG 6, in this configuration,
the third coating fil m280A includes seven | ayers, i.e. a
first dielectric layer 282A, a first functional |ayer 283A
a first barrier |layer 284A a second dielectric |ayer 285A
a second functional |ayer 286A a second barrier |ayer
287A, and a third dielectric |ayer 288A

Anong the layers, for the dielectric |ayers 282A
285A, and 288A, and the functional |ayers 283A and 286A,
the description related to the second configuration of the
third coating film280, illustrated in FIG 5, can be
referred. Therefore, detailed description of these |ayers
will be omtted.

The first barrier layer 284A and the second
barrier |ayer 287A are arranged upon depositing the second
dielectric layer 285A and the third dielectric |ayer 288A
in order to control oxidation of the first functional
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| ayer 283A and the second functional |ayer 286A,
respectively.

A configuration material of the first barrier
| ayer 284A is not particularly limted as |ong as the
above-described roles are exerted. The first barrier
| ayer 284A may include, for exanple, titanium a zinc-
al um num al l oy, a nickel chromumalloy, or oxides thereof.
Particularly, the first barrier layer 284A is preferably
configured of a material mainly including titanium or
titani um oxi de.

The first barrier |ayer 284A nmay include a
configuration elenent other than titanium The
configuration elenent other than titaniumincludes, for
exanpl e, niobium tantalum zirconium silicon, tungsten
and nol ybdenum One el enent of these elenments or two or
nore el enents of these elenents nmay be included. Titanium
ni obi um tantal um tungsten and nol ybdenum nay be i ncl uded
inthe barrier layer as, for exanple, TiQ (x<2), NoQ
(x<5), TaxQ (x<5), ZrQ (x<2), SO (x<2), WX (x<3), MQ
(x<3), or a conpound of them

A thickness of the first barrier layer 284A is
preferably 1 nmor nore. Wen the thickness of the first
barrier layer 284Ais 1 nmor nore, the first functiona
| ayer 283A is prevented fromoxidizing effectively.

A thickness of the first barrier |ayer 284Ais,
for exanple, 10 nmor less. Wth such a thickness, a
visible light transmttance Tv (% of the |amnated gl ass
can be enhanced.

The sane applies to the second barrier |ayer
287A as the first barrier |ayer 284A

In the exanple illustrated in FIG 6, the third
coating fil m280A has a seven |ayer structure. 1In the
third configuration, the nunber of |ayers of the third
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coating film280Ais not limted to this.

For exanple, in the third coating fil m 280A,
anmong the layers illustrated in FIG 6, a part fromthe
second functional |ayer 286 to the third dielectric |ayer
288A nmay be omtted. Aternatively, the third coating
film280A may include a structure in which a part fromthe
dielectric layer to the barrier layer is repeated three
times or nore.

It is obvious for a person skilled in the art
that other various configurations can be assuned.

Mor eover, the above-described first to third coating filns
are not limted to be used only in the above-descri bed
forns, and can be used by properly changing within a range
not deviating fromthe intent of the present invention.

For exanple, in the above-descri bed second | am nated gl ass,
on the fourth surface, the third coating fil mnmay be used

i nstead of the second coating film 1In the first

| am nated glass, on the first surface, the third coating
filmmay be used instead of the first coating film

EXAMPLE

Next, practical exanples of the present
invention will be described. Note that, in the follow ng
descriptions, Exanples 1 to 5 Exanples 11 to 18, Exanples
51 to 58, and Exanples 60 to 66 are practical exanples.
Exanpl es 31 to 43 and Exanpl e 59 are conparative exanpl es.

(Exanpl e 1)

According to the follow ng nethod, a | am nated
gl ass was manuf act ur ed.

First, on one surface of the first glass plate,
afirst filmwas forned. For the first glass plate, a
col ored gl ass having a di mension of 300 mm (vertical) x
300 mm (horizontal) x 6 mm (thickness) (EverQGeen
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(trademark registered) by Pilkington Goup Limted) was
used.

The configuration of the first fil mwas assumed
to have a three layer structure, illustrated in FIG 2.
The undercoat |ayer was a SiQ |ayer (target thickness: 55
nn). The conductive oxide layer was a tin oxide layer in
whi ch antinmony was doped (target thickness: 260 nn). The
hi gh refractive index |ayer was titani um oxide |ayer
(target thickness: 40 nnj.

These | ayers were forned by a thernal CVD net hod.
For the deposition of the undercoat |ayer, a raw nateri al
gas, in which a silane (S H) gas, a carbon dioxide (QQ)
gas, an ethylene (GH;) gas were m xed, was used by
attenuating with nitrogen. Mxture ratios (nolar ratios)
of these raw nmaterial gases were about 6 for GO/ S H, and
about 10 for GH/S H,. A tenperature of the substrate
upon deposition was about 650 °C

For the deposition of the conductive oxide |ayer,
a mxed gas, in which raw materials of nono butyl tin
chloride (MBTQ), water, and antinony trichloride (Sbd 3)
were evaporated, was used by attenuating with air.
M xture ratios (nolar ratios) of these raw naterial gases
were about 1.3 for HQ MBTC and about 0.04 for Shd 3/ MBTC
A tenperature of the substrate upon deposition was about
590 °C

For the deposition of the titania |ayer, a m xed
gas, in which raw naterials of titaniumtetra i sopropoxide
(TTIP) and MBTC were evaporated, was used by attenuating
with nitrogen. A mxture ratio (nolar ratio) of these raw
material gases was about 0.07 for MBTCU TTIP. A
tenperature of the substrate upon deposition was about 540
°C. After the deposition, the substrate was cut into
pi eces with a dinmension of 70 mm (vertical) x 100 mm
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(horizontal).

Next, a second glass plate with a surface, on
whi ch a second fil mwas arranged, was prepared.

For the second glass plate, a glass plate
obtai ned by formng a second filmw th an online C/D
nethod on a transparent float glass with a soda |ime
conposition (O ear by Asahi d ass Conpany, Limted) and
afterwards cutting into pieces with a dinension of 70 mm
(vertical) x 100 mm (horizontal) x 4 mm (thi ckness) was
used. The second filmhad a two |ayer structure with a
Si Q layer (undercoat layer) and a fluorine added tin
oxi de |l ayer (conductive oxide layer), illustrated in FIG
3.

A substrate tenperature upon depositing the S Q
| ayer was about 670 °C.  The fluorine added tin oxide
| ayer was deposited with the substrate tenperature of
about 590 °C using a mxed gas, in which raw nmaterials of
MBTC, water, acetic acid trifluoride (TFA) were evaporated,
by attenuating with air. Mxture ratios (nolar ratios) of
these raw material s were about 6 for HQ MBTC and about
0.3 for TFA MBTC

A thickness of the SO |ayer was 55 nm (target
val ue) and a thickness of a fluorine doped tin oxide |ayer
was 320 nm (target val ue).

Two gl ass plates thus obtai ned were | am nat ed
via the internediate film and thereby a | am nated body
was configured. At this time, both the glass plates were
arranged via the internediate filmso that a surface of
the first glass plate, on which the first filmwas forned,
was the first outside and a surface of the second gl ass
plate, on which the second filmwas formed, was the second
outside. The fabrication of a |amnated gl ass can be
performed by tenporarily bonding two gl asses pl aced one on
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top of the other and an internmediate film and bondi ng by
an autoclave. For a material of the internmediate film
typically polyvinyl butyral was used. In addition,

et hyl ene-vinyl acetate copol yner may be used.

According to the above processes, the | am nated
glass (inthe following, referred to as a | amnated gl ass
according to Exanple 1) was nanufactured. In addition, in
the amnated gl ass according to Exanple 1, a thickness of
the intermediate filmwas 0.38 nm

(Exanples 2 to 5)

Usi ng the sanme nethod as Exanple 1, |am nated
gl asses were nmanufactured. In Exanples 2 to 5, for the
first glass plate, a different type of glass (and
t hi ckness) from Exanpl e 1 was used. Moreover, in Exanples
3 and 5, the thickness of the second gl ass pl ate was
changed to 3.2 mm In Exanple 5, the Te value was | ess by
1%than that of Exanple 4, which was configured of the
sane glass plate as Exanple 5 and of the first coating
film However, this variation was within an extent of two
occurring factors: a variation in characteristic due to a
variation in filmthickness occurring in a sanple surface,
and a variation in neasured val ues of a spectrophotoneter.

The | am nated gl asses thus obtained will be
referred to as | amnated gl asses accordi ng to Exanpl es 2
to 5, respectively.

(Exanpl e 11)

A |l amnated gl ass was nmanuf actured using the
sane nethod as Exanple 1

In Exanple 11, a first glass was arranged so
that a surface of the first glass, on which a first film
was formed, was adjacent to an internediate film(in other
words, on an inner side) upon |amnating the first gl ass,
the intermediate filmand a second glass. The second
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glass plate was arranged so that a surface, on which a
second filmwas forned, was at the second outside.

The above-descri bed configuration corresponds to
the configuration of the second | am nated gl ass 200,
illustrated in FIG 4. Then, the first filmwll be
referred to as a third film here.

The | amnated gl ass thus obtained will be
referred to as a |lam nated gl ass according to Exanpl e 11.

(Exanpl es 12 to 18)

Usi ng the sane nethod as Exanple 11, |am nated
gl asses were manufactured. In Exanples 12 to 18, for the
first glass plate and/or the second glass plate, a
different type of glass (and thickness) from Exanple 11
was used. The configuration of the second filmand the
deposition condition for the second filmwere the sane as
the configuration of the second filmand the deposition
condition for the second filmin Exanple 1. Mreover, in
Exanpl es 12 and 14, the thickness of the second gl ass
plate was changed to 3.2 mm In Exanple 14, the Te val ue
was | ess by 1%than that of Exanple 15, which was
configured of the sane glass plate as Exanpl e 14 and of
the first coating film However, this variation was
within an extent of two occurring factors: a variation in
characteristic due to a variation in filmthickness
occurring in a sanple surface, and a variation in neasured
val ues of a spectrophot oneter.

The | am nated gl asses thus obtained will be
referred to as | amnate gl asses accordi ng to Exanpl es 12
to 18, respectively.

TABLES 1 and 2, in the follow ng, show the
configurations of the I amnated gl asses according to
Exanples 1 to 5, and Exanples 11 to 18 as a whol e.
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[ TABLE 1]
energy
trangmittance
of firg glass L
. -~ |second| second | emisdvity
Bamp) firdes | 6 ogingfilm | thirdcoating film |PAEOMWNAN" s| comting | of fourth
le plate firg or third plae | film aurface
coating film
waslaminated
Te(%)
SOJayer (55nm) +Sh .
1 EverGreen| dopedtin oxidelayer i » Cl(‘fr fl%lggd 014
6mm) | (260 nm) + titenia noxide )
layer (40nm) mm) | tinoxi
Panasap SOXIeyteirn(g;n(Q;? Clear | SO,Jayer
2 | Green(6 clc(26oaed nm) + titaria - 25 (4 |+Fdoped| 014
mm) layer (40nm) mm) | tinoxide
3 | Gren(6 Sd"pedoxw?”(cs’zndg?;’g - 25 ?3? f 9 Jc?o/gd 014
(260 Nm) + titania ) S )
mm) layer (40nm) mm) | tinoxide
4 m sd?pgsn(g’?g;’? - 21 Cl(ia f ,9‘ dopedwer 014
(260 nm) + titania o '
mm) layer (40nm) mm) | tinoxide
ey SO0+ aer| 30100
5 | Green(8 (260 nm) +fitania - 2 32 +_Fdoped. 0.14
mm) layer (40nm) mm) | tinoxide
SO Jayer (55nm) + .
1 EverGreen i S dopedtinoxide » CI(? EFO‘WH 014
(6mm) layer (260 nm) + mm) | tin deoip deSd '
titanialayer (40 nm)
Panasap SSbQJayer Eﬁfg:g Clear | SO,Jayer
titanialayer (40 nm)
[ TABLE 2]
energy
tranamittance of
: fird gassplate L
Exap| fird glass| " o onwhichfirstor| 0 | second | emissivity
coating third coating film . . glass | codting | of fourth
le plate : third coating )
film filmwas plate film urfece
laminated Te
(%)
Panasap SOJayer (55nm) + Sbdoped Clear (4 SOlayer
13 | Green(6 - tinoxide layer (260 nm) + 25 mm) +Fdopad| 0.14
mm) titanialayer (40 nm) tinoxide
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Panasap SOJayer (55nm) + Shdoped Clear | SOJayer

14 | Green(8 - tin oxidelayer (260 nm) + 20 (32 |+Fdoped| 014
mm) titenialayer (40 nm) mm) | tinoxide
Panasap SOlayer (55nm) + Sb doped Clear (4 SOlayer

15 | Green(8 - tin oxidelayer (260 nm) + 21 mm) +Fdoped| 014
mm) titanialayer (40 nm) tinoxide
Clear (4 Sg@g@&@+%dnﬂ EverGre| SO Jayer

16 mm) tin oxidelayer (260 nm) + a7 en(6 |+Fdoped| 014
titanialayer (40 nm) mm) | tinoxide
Clear (4 Sgﬁmzﬁam»+Submﬁ Panasap | SO layer

17 mm) - tin oxidelayer (260 nm) + 47 Green (6 + Fdoped| 0.14
titenialayer (40 nm) mm) tinoxide
Clear (4 Sg@g@mm+$dud Panasap | SO, layer

18 mm) - tin oxidelayer (260 nm) + a7 Green (8| +Fdoped| 014
titanialayer (40 nm) mm) | tinoxide

(Exanpl e 31)

According to the follow ng nethod, a | am nated
gl ass was manuf act ur ed.

First, on a surface of the first glass plate a
first filmwas formed. For the first glass plate, a
transparent float glass (dear by Asahi d ass Conpany,
Limted) was used.

The first filmwas set to have a single |ayer
structure of a mxed oxide |ayer of titania and tin oxide.
This | ayer was deposited using an online thernma
deconposition spray nethod. Two types of raw nmaterial s,
oxylen glycol titanate and dinethyl tin diacetate, and a
sol vent, dimethyl formam de, were m xed, atom zed by
conpressed air, and sprayed on a ribbon of float glass,
and thereby an oxide layer was formed. A tenperature of
the substrate upon deposition was about 520 °C. A
t hi ckness of the m xed oxi de | ayer was 45 nm (tar get
value). After formng the film the substrate was cut
into pieces with a dinension of 70 mnm (vertical) x 100 nm
(horizontal) x 6 mm (thickness).

Next, the second glass plate with a second film
arranged on one surface was prepared.

For the second glass plate, a glass plate
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obtai ned by formng the second fil musing an online C/D
nmet hod on a transparent float glass with a soda |ime
conposition (dear by Asahi d ass Conpany, Limted) and
afterwards cutting into pieces with a dinension of 70 mm
(vertical) x 100 mm (horizontal) x 6 mm (thi ckness) was
used. The configuration and the deposition condition for
the second filmwere the sane as the configuration and the
deposition condition for the second filmin Exanple 1

Two gl ass plates thus obtai ned were | ani nat ed
via the internediate film and thereby a | am nated body
was configured. At this time, both the glass plates were
arranged via the internediate filmso that a surface of
the first glass plate, on which the first filmwas forned,
was at the first outside and a surface of the second gl ass
pl ate, on which the second filmwas forned, was at the
second out si de.

I n the subsequent processes, in the same way as
Exanple 1, both the gl ass plates were bonded to each other.

According to the above-described processes, the
lamnated glass (in the following, referred to as a
| am nated gl ass according to Exanpl e 31) was nmanuf act ur ed.

(Exanpl es 32 to 35)

Lam nat ed gl asses were manufactured using the
same nethod as the case of Exanple 31. |In Exanples 32 to
35, for the first glass plate, a different type of glass
from Exanpl e 31 was used.

The | am nated gl asses thus obtained will be
referred to as | am nated gl asses accordi ng to Exanpl es 32
to 35, respectively.

(Exanpl es 36 and 37)

Usi ng the sane nethod as Exanple 31, a | am nated
gl ass was manufactured. |In Exanples 36 and 37, for the
first glass plate, a different type of glass from Exanpl e
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31 was used. Moreover, the first filmwas a mxed oxi de
| ayer of iron, chromumand cobalt formed using a spray
nmethod. The fil mwas deposited using an online therna
deconposition spray nethod. An acetyl acetonate of three
types of raw naterials, iron, chromumand cobalt was
prepared and di ssolved in a solvent, dimethyl formam de.
The sol ution thus obtai ned was atom zed by conpressed air,
and sprayed on a ribbon of float glass, and thereby an
oxi de layer was forned. A thickness of the oxide |ayer
was 40 nm (target val ue).

The | amnated gl asses thus obtained wll be
referred to as | am nated gl asses according to Exanpl es 36
and 37, respectively.

(Exanpl e 38)

Using the sane nethod as Exanple 31, a | amnated
gl ass was manuf act ur ed.

In Exanple 38, the first filmhad a two | ayer
structure with a SIQ layer and a conductive tin oxide. A
target thickness of the S Q |ayer was 55 nm Moreover,
the conductive tin oxide was an anti nony doped tin oxide
| ayer, and a target thickness was 320 nm

Moreover, in Exanple 38, the first glass was
arranged so that a surface of the first glass, on which a
first filmwas formed, was adjacent to an internediate
film(i.e. on an inner side) upon |amnating the first
glass, the internediate filmand a second glass. The
second gl ass plate was arranged so that a surface, on
whi ch a second filmwas forned, was at the second outsi de.

The above-descri bed configuration corresponds to
the configuration of the second | am nated gl ass 200, as
illustrated in FIG 4. The first filmwll be referred
toas athird film here.

The |l am nated gl ass thus obtained will be
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referred to as a |lamnated gl ass accordi ng to Exanpl e 38.

(Exanpl es 39 to 41)

Usi ng the sane nethod as Exanple 38, a | am nated
gl ass was manufactured. |In Exanples 39 to 41, for the
first glass plate, a different type of glass from Exanpl e
38 was used.

The | am nated gl asses thus obtained will be
referred to as | am nated gl asses accordi ng to Exanpl es 39
to 41, respectively.

(Exanpl e 42)

Usi ng the sanme nethod as Exanple 31, a | amnated
gl ass was nanuf act ur ed.

In Exanple 42, the first filmof the first gl ass
plate had a two |layer structure with a S Q |ayer and a
conductive tin oxide. A target thickness of the S Q
| ayer was 55 nm Moreover, the conductive tin oxide was
an antinony doped tin oxide |ayer, and a target thickness
was 320 nm

Afterwards, through the sane processes as
Exanpl e 31, the first glass plate was bonded to the second
glass plate in which a second fil mwas arranged.

According to the above-descri bed processes, the | am nated
glass (inthe followng, referred to as a |l amnated gl ass
according to Exanpl e 42).

(Exanpl e 43)

Usi ng the sane nethod as Exanple 31, a | am nated
gl ass was manuf act ur ed.

In Exanple 43, the first filmhad a three | ayer
structure, in the same way as in Exanple 1, illustrated in
FIG 2.

Afterwards, through the sane processes as
Exanpl e 31, the first glass plate was bonded to the second
glass plate in which a second fil mwas arranged.
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According to the above-descri bed processes, the | am nated

glass (in the follow ng,

according to Exanpl e 43).

TABLES 3 and 4,

in the foll ow ng,

show t he

configurations of the | am nated gl asses according to

Exanpl es 31 to 43 as a whol e.

referred to as a | amnated gl ass

[ TABLE 3]
thirg | SEQy treansmittenceol | o | qrond | emissivity
Examp| firs glass f ingfil o firg glass plate on which I o of fourth
le | pae Irstoodtingfilm | COING | ¢ o third coating film| 918> | ©oIng | of fou
film . plate film urface
was laminated Te (%)
mixed film of titania+ SOlayer
31 On?n)(G tin oxide (oray - 67 CI%)(B +Fdoped| 014
method) (45nm) tin oxide
Panasap | mixed film of titania+ Clear (6 SOlayer
32 | Green(6 tin oxide (oray - 31 mm) +Fdoped| 014
mm) method) (45nm) tinoxide
Panasgp | mixed film of titania+ Clear (6 SO, layer
33 |BlueGreen| tinoxide(spray - 25 mm) +Fdoped| 014
(6mm) method) (45nm) tinoxide
Panasap | mixed film of titania+ wﬂ@SQWH
34 | DakBlue| tinoxide(spray - A mm) +Fdoped| 014
(6mm) method) (45nm) tinoxide
Panasgp | mixed film of titania+ Clear (6 SOlayer
35 |BEuroGray| tinoxide(spray - 39 mm) +Fdoped| 014
(6mm) method) (45nm) tinoxide
Panasap | mixed oxide of Fe, Co Gw@SQWH
36 | Green(6 |and Cr (spray method) - 21 ) +Fdoped| 014
mm) (40 nm) tinoxide
Panasap | mixed oxide of Fe, Co GwﬁSQWG
37 | Dak Blue| and Cr (spray method) - 23 mm) +Fdoped| 014
(6mm) (40nm) tinoxide
[ TABLE 4]
energy
trangmittance
offirst glass seoond | second | emissivity
= f”;gj&‘ firscoatingfilm | third coating film | PASOMWNN e copting | of fourth
o plate film surface
coating film
waslaminated
Te (%)
3 Clear (6 ) SOJayer (55nm) + 51 Clear (6| SOJayer 014
mm) S dopedtinoxide mm) |+ Fdoped '
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layer (320 nm) tinoxide
Panasap SO Jayer (55nm) + Clear (6 SOlayer
39 | Green(6 - b dopedtinoxide 27 mm) +Fdoped| 014
mm) layer (320 nm) tinoxide
Panasap SO Jayer (55nm) + Clear (6 SOlayer
40 |BlueGreen - Shdopedtinoxide 25 mm) +Fdoped| 014
(6 mm) layer (320 nm) tin oxide
Panasgp SO, layer (55nm) + Clear (6 SO, layer
41 | EuroGray - S dopedtinoxide 28 mm) +Fdoped| 014
(6mm) layer (320 nm) tinoxide
SOJayer (55nm) + SOlayer
&2 C'nfn)(G Sb doped tin oxide - 51 gﬁg O Fdoped| 024
layer (320 nm) tinoxide
SO Jayer (55nm) +
Panasp o
43 | Gren(6 Slbdopedtln oxide i o5 Clear (6 084
mm) | ayer (260 nm) + mm)
titanialayer (40nm)
(Exanpl es 51 to 58)
Next, a lamnated glass with a third fil mhaving
a seven |ayer structure, illustrated in FIG 6, was

manuf act ured (Exanples 51 to 58). Moreover, a | amnated
glass wth a third filmhaving a ten |ayer structure was
manuf actured (Exanple 59). Furthernore, a lamnated gl ass
with athird filmhaving an eight |ayer structure was
manuf act ured (Exanples 60 to 63).

Among t he above-descri bed | am nated gl asses, the
lamnated glass with the third filmhaving a seven | ayer
structure (Exanples 51 to 54) was nmanufactured as foll ows.

First, athird filmwas fornmed on one surface of
the first glass plate. For the first glass plate, a
transparent float glass (dear by Asahi d ass Conpany,
Limted) with a dimension of 70 mm (vertical) x 100 mm
(horizontal) x 4 nm (thickness) was used. Respective
| ayers configuring the third filmwere fornmed conti nuously
using an inline type sputtering device.

The first, second and third dielectric |ayers
wer e al um num doped zi nc oxide |layers (AZO |l ayers). Upon
deposition, an alumnumzinc alloy target to which
al um numof 2 w % was added was used, and as a di scharge
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gas, carbon di oxide of 100 sccmwas introduced. At this
tinme, a deposition pressure was 0.35 Pa

The first and second functional |ayers were
pal | adi um added silver layers (AgPd [ayers). Upon
deposition, a silver-palladiumalloy target to which
pal | adiumof 1 wt% was added was used, and as a di scharge
gas, argon of 50 sccmwas introduced. At this time, a
deposition pressure was 0.14 Pa.

The first and second barrier |ayers were
titaniumlayers. Upon depositing the titaniumlayers, a
titaniumtarget was used, and as a discharge gas, argon of
100 sccmwas introduced. At this time, a deposition
pressure was 0.25 Pa.

For the second glass plate, a glass plate
obtained by formng the second fil musing an online C/D
nmethod on a transparent float glass with a soda |inme
conposition (A ear by Asahi d ass Conpany, Limted) and
afterwards cutting into pieces with a dinension of 70 mm
(vertical) x 100 mm (horizontal) x 6 mm (thickness) was
used. The configuration and the deposition condition for
the second filmwere the sane as the configuration and the
deposition condition for the second filmin Exanple 1
Afterwards, by the same process as in the case of Exanple
31, both glass plates were bonded to each ot her.

According to the above-descri bed processes, the | am nated
glasses (in the following, referred to as | am nated

gl asses according to Exanples 51 to 54) were manuf act ured.
Also in Exanples 55 to 58, using the sane met hod,

| am nat ed gl asses were manufactured. |n these exanpl es,
the second filmformed on the second gl ass was the sanme as
the second filmin Exanple 1, except that antinony was
added to a tin oxide layer instead of fluorine.

(Exanpl es 60 to 66)
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First, on one surface of the first glass plate,
afirst filmwas forned. For the first glass plate, a
transparent float glass (dear by Asahi d ass Conpany,
Limted) with a dimension of 70 mm (vertical) x 100 mm
(horizontal) x 6 nmm (thickness) was used.

The configuration of the first filmhad a seven
| ayer structure as illustrated in FIG 6. The respective
| ayers were formed continuously by using an inline type
sputtering device.

For the first and second dielectric layers (AZO
filnms), alumnumzinc alloy targets, to which al um num of
2 Wt %was added, were used, and as a discharge gas, carbon
di oxi de of 100 sccmwas introduced. At this tinme, a
deposition pressure was 0.35 Pa.

The third dielectric layer (AZOfilm SZOfilm
was a lamnated | ayer of an AZOfilm which was deposited
by using an alumnumzinc alloy target to which al um num
of 2 wt% had been added, and introduci ng carbon di oxi de of
100 sccmas a discharge gas, and of an SZOfilm which was
deposited by using a tin-zinc alloy target including tin
of 50 wt % and i ntroduci ng as di scharge gases argon and
oxygen of 30 sccmand 70 sccm respectively. A deposition
pressure of the SZOfilmwas 0.50 Pa.

For the first and second functional |ayers (AgPd
filns), silver-palladiumalloy targets to which palladi um
of 1 wt% had been added were used, and as a di scharge gas,
argon of 50 sccmwas introduced. At this time, a
deposition pressure was 0.14 Pa.

The first and second barrier layers (Ti fil s,
NQO filnms), titaniumtargets or nickel-chromum all oy
targets including nickel of 50 wt%were used, and as a
di scharge gas, argon of 100 sccmwas introduced. At this
tinme, a deposition pressure was 0.25 Pa.
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For the second glass plate, a glass plate

nmet hod on a transparent float glass with a soda |ime

conposition (O ear by Asahi

d ass Conpany,

Limted) and

afterwards cutting into pieces with a dinension of 70 mm

(vertical) x 100 mm (horizontal) x 4 mm (thi ckness) was

used.

The configuration and the deposition condition for

the second filmin Exanples 60, 61 and 64 to 66 were the

sane as the configuration and the deposition condition for

the second filmin Exanples 51 to 54.

The configuration

and the deposition condition for the second filmin

Exanpl es 62 and 63 were the sane as the configuration and

the deposition condition for the second filmin Exanpl es
55 to 58.

Af t erwar ds,

of Exanples 51 to 58, both glass plates were bonded to

each ot her.

the lamnated gl asses (in the foll ow ng,

According to the above-described processes,

referred to as

| am nat ed gl asses according to Exanples 60 to 66) were
TABLES 5 and 6, in the follow ng,
configurations of the | amnated gl asses according to

manuf act ur ed.

Exanpl es 51 to 66 as a whol e.

by the sane process as in the case

show t he

[ TABLE 5]
enargy
trangmittance
o fist | fi - Higg%ﬁm second | emissivity
glass | coding third coating film ; : gass | coding | of fourth
Mo e | film firtorthird | e | film | surfece
codingfilm
waslamineted
Te (%)
Clear AZO(30nm)+AgPd(12nm)+Ti(3.5nm)+ Clear |SOJayer+
51| (6 AZ0O(96nm)+AgPd(16.5nm)+Ti(6.5nm)+ 21 (6 | Fdoped 014
mm) AZO(30nm) mm) | tinoxide
50 Clear AZO(30nm)+AgPd(12nm)+Ti(4nm)+ 18 Clear |SOJayer+ 014
6 AZ0O(96nm)+AgPd(16.5nm)+Ti(9nm)+ (6 | Fdoped )
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mm) AZO(30nm) mm) | tinoxide
Clear AZO(30nm)+AgPd(14nm)+Ti(3.5nm)+ Clear |SOJayer+
53| (6 - |AZO(98nm)+AgPd(23nm)+Ti(6.5nm)+ 15 (6 | Fdoped 014
mm) AZO(30nm) mm) | tinoxide
Clear AZO(30nm)+AgPd(12nm)+Ti(2nm)+ Clear |SOJayer+
54| (6 - |AZO(96nm)+AgPd(16nm)+Ti(2nm)+ 29 (6 | Fdoped 0.14
mm) AZO(30nm) mm) | tinoxide
Clear AZO(30nm)+AgPd(14nm)+Ti(2nm)+ Clexr |SO/Jayer+
5| (6 - |AZO(97nm)+AgPd(16nm)+Ti(4nm)+ 24 6 Shdoped | 025
mm) AZO(28nm) mm) | tinoxide
Clear AZO(30nm)+AgPd(13nm)+Ti(3nm)+ Clear |SOJayer+
5 | (6 - |AZO(97nm)+AgPd(16nm)+Ti(6nm)+ o/ (6 | Sbdoped| 025
mm) AZO(28nm) mm) | tinoxide
Clear AZO(30nm)+AgPd(14nm)+Ti(2nm)+ Clear |SOJayer+
57| (6 - |AZO(97nm)+AgPd(24nm)+Ti(4nm)+ 17 (6 | Sbdoped| 025
mm) AZO(28nm) mm) | tinoxide
Clear AZO(30nm)+AgPd(12nm)+Ti(1nm)+ Clear |SOJayer+
58| 6 - |AZO(97nm)+AgPd(15nm)+Ti(1nm)+ 32 (6 | Sbdoped| 025
mm) AZO(28nm) mm) | tinoxide
Clear AZO(45nm)+AgPd(18nm)+Ti(2.5nm)+ Clear
5| 6 _ |AZO(76.5nm)+AgPd(11nm)+Ti(1nm)+ 17 ® o4
mm) AZO(48nm)+AgPd(15nm)+Ti(1nm)+ mm)
AZO(27nm)
[ TABLE 6]
energy
trangmittance
o firs | fire - d";{‘;‘g\?\'/ﬁ second| seoond | emissivity
glass | coding third coating film ; : gass | coding | of fourth
moe e | film firtorthird | e | film | surfece
codingfilm
waslamineted
Te(%)
Clear AZO(25nm)+AgPd(12nm)+ Clear |SOJayer+
0| @3 _ | TiG5im)+AZO(99nm)+ » 6 | Fdoped 014
mm) AgPd(14.9nm)+Ti(6.5nm)+ mm) | tinoxide '
AZO(14nm)+SZ0(14nm)
Clear AZO(25nm)+AgPd(12nm)+ Clear |SOJayer+
61| (3 _ [TiB5nm)+AZO(99nm)+ 20 6 | Fdoped 014
mm) AgPJ(17.9nm)+Ti(6.5nm)+ mm) | tinoxide )
AZO(14nm)+SZ0(14nm)
Clear AZO(29nm)+AgPd(8.4nm)+ Clear |SOJayer+
2| @3 _ INIC(@nm)+AZO(91nm)+ o5 6 | Socoped| 025
mm) AgPd(17nm)+NiCr(5nm)+ mm) | tinoxide )
AZO(11nm)+SZO(17.5nm)
Clear AZO(29nm)+AgPd(8.4nm)+ Clear |SOJayer+
8| @3 _ INIC@nm)+AZO(92nm)+ o5 6 | Soooped| 025
mm) AGRU(L/nm)+NiCr(Gnm)+ mm) | tinoxide .
AZO(1Inm)+SZ0O(17.5nm)
Clear SZ0O(20nm)+AgPd(15.8nm)+ Clexr |SOJayer+
64| (6 - |Ti(B4Anm)+AZO(5nm)+SZO(71nm)+ 21 (4 | Fdoped 018
mm) AZO(5nm)+AgPd(8.5nm)+Ti(1.5nm)+ mm) | tinoxide




10

15

20

25

-41-

AZO(6nm)+SZO(10nm)+TiO,(1nm)
SZO(25nm)+AZO(16nm)+
Clear AgPd(6.7nm)+Ti(2.2nm)+AZO(6nm)+ Clear |SOJayer+
65| (6 - |SZO(67nm)+AZO(6nm)+ 19 (4 | Fdoped 0.18
mm) AgPd(17.6nm)+Ti(3.5nm)+ mm) | tinoxide
AZO(10nm)+SZ0(11nm)
SZ0O(25nm)+AZO(18nm)+
Clear AgPd(3.8nm)+Ti(2nm)+AZO(6nm)+ Clear |SOJayer+
66| (6 - |SZO(65nm)+AZO(6nm)+ 20 (4 | Fdoped 0.18
mm) AgPd(17.5nm)+Ti(3nm)+AZO(Bnm)+ mm) | tinoxide
SZ0O(15nm)

(EBEval uati on)

Using the respective | am nated gl asses,
manuf act ured according to the above-described processes,
the follow ng eval uati on was perf orned.

(Eval uation of optical characteristics)

A spectroscopi ¢ neasurenent was perforned for
the respective | amnated gl asses using a spectrophot onet er
W4100 by Htachi, Ltd., and by a nethod in conformty wth
| SO 9050: 2003, a visible light reflectance Rvoye (%, an
energy reflectance Reo, a shielding coefficient SC and a
visible light transmttance Tv (% were cal cul at ed.

Note that the above-descri bed neasurenents were
performed by emtting light fromthe first outside of each
lamnated glass, i.e. fromoutside of the first glass
plate. Emssivity was neasured using Em ssoneter by
Devi ces and Services Conpany, and cal cul ated using a
conversion fornula for neasurenents results that was
previ ously determned through an infrared spectroneter
FT/ 1 R-420 by JASCO Cor por at i on.

TABLE 7, in the follow ng, shows a visible |ight
reflectance Rvoe (%, an energy refl ectance Rey:, a
shielding coefficient SC, and a visible |ight
transmttance Tv (%, obtained for each | amnated gl ass as
a whol e.
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[ TABLE 7]
visible |ight ener gy shielding |visible Iight
Exanpl e| reflectance |reflectance|coefficient|transmttance

Rvout (% Reout (% SC v (9
1 25.7 19.3 0. 29 31.9
2 26. 3 19.4 0.31 33.9
3 27.1 20.7 0. 30 33.4
4 26.1 19.3 0. 29 31.0
5 29.1 21.8 0. 28 31.7
11 8.1 6.2 0. 30 29.0
12 8.0 6.0 0.32 31.7
13 10.0 7.1 0.34 37.8
14 8.8 6.0 0. 32 34.0
15 9.7 7.0 0. 32 37.3
16 11.9 11.1 0.32 35.2
17 12.1 11.3 0.34 37.5
18 11.8 11. 1 0. 32 34.3
31 36 27 0. 56 56.0
32 35 26 0. 37 45.0
33 35 25 0.34 39.0
34 34 25 0.33 36.0
35 34 26 0. 36 26.0
36 34 27 0. 29 27.0
37 34 27 0. 26 21.0
38 9 55 0.55 62.0
39 7 40 0. 40 51.0
40 7 39 0. 39 44. 0
41 5 39 0. 39 31.0
42 11. 84 10. 4 0.53 47.9
43 25.6 18.9 0. 49 37.0
51 19. 2 31.1 0. 28 34.8
52 19.5 31.3 0. 26 30.5
53 28.2 37.7 0.22 27.1
54 19. 3 31.2 0.34 46. 1
55 19.4 33.7 0. 29 34.9
56 19.4 32.1 0. 28 30.8
57 26.8 39.1 0.23 26.9
58 18.9 30.9 0.34 43. 4
59 16.5 40. 3 0. 30 35.6
60 22.5 35.7 0. 29 35.7
61 25.7 37.8 0. 26 32.7
62 16. 4 26. 7 0.30 32.1
63 17.1 26. 8 0. 30 32.1
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64 22.7 35.9 0.29 36.6
65 15 24. 4 0. 29 30.2
66 18.7 22.9 0.31 30.4

FIG 7 illustrates a graph in which a relation

between the visible light transmttance Tv (% and the
shiel ding coefficient SC obtained for each | amnated gl ass
was plotted. Mreover, FIG 8 illustrates a graph in
which a relation between the visible light transmttance
Tv (% and the visible light reflectance Rioguw (% obtai ned
for each lamnated gl ass was plotted. Mreover, FIG 9
illustrates a graph in which a relation between an energy
transmttance Te (% of the first glass and the shiel ding
coefficient SC obtained for each | amnated gl ass was
plotted. Furthernmore, FIG 10 illustrates a graph in
which a relation between the energy reflectance Regur (%
and the shiel ding coefficient SC obtai ned for each
| am nated gl ass was pl otted.

Note that the results of measurenent of the
| am nated gl ass according to Exanples 31 to 32, 37 to 40,
and 42 to 43 cannot be found in FIG 7. This is because
the results of neasurenent for the exanples greatly depart
fromthe range of the horizontal axis and the verti cal
axis illustrated in FIG 7.

Moreover, the results of measurenent of the
| am nat ed gl ass according to Exanples 31, 38, 42 and 43
cannot be found in FIGs. 9 and 10. This is because the
results of neasurenment for the exanples greatly deviate
fromthe range of the vertical axis illustrated in FIGs. 9
and 10.

FromFIG 7, in the case of the | am nated
gl asses according to Exanples 1 to 5, 11 to 18, and 51 to
66, it is found that all plotted points are included
within the region “A’” expressed by the shielding
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coefficient SC < 0.35. Mreover, fromFI G 8, in the case
of the |amnated gl asses according to Exanples 1 to 5, 11
to 18 and 51 to 66, it is found that all plotted points
are included within the region “B’” expressed by the
visible light reflectance Rvoit < 30%

In each case of the | am nated gl asses accordi ng
to Exanples 31 to 43, it is found that plotted points are
not included in both of the regions “A” and “B’.

Accordingly, it is possible to say that the
| am nat ed gl asses according to Exanples 1 to 5, 11 to 18,
and 51 to 66 are provided with an excellent heat shielding
property and the feature that a reflection fromthe first
side is significantly controll ed.

Moreover, it was found that in the | am nated
gl ass according to Exanples 1 to 5, 11 to 18 and 51 to 66,
all plotted points satisfy the relation of visible |ight
transmttance Tv (% > 26% and have suffi ci ent
transmttance characteristics.

FromFIG 9, in the case of the | am nated
gl asses according to Exanples 1 to 5, 11 to 18 and 51 to
66, it is found that all plotted points are included in
the region “C indicated by the shielding coefficient SC <
0.35. These plotted points roughly have a tendency such
that the shielding coefficient SCincreases with the
i ncrease of the energy transmttance Te of the first glass.
Al of these plotted points are included in the region
where the energy transmttance of the first glass Te < 50%
Wien the energy transmttance Te is greater than in this
region, the SCvalue is greater than 0.35. In the case of
the | amnated gl asses according to Exanples 31 to 43,
plotted points that are not included in the region can be
found. The plotted points for Exanples 33, 34, 36 and 37
are included in the region where the shielding coefficient
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SC < 0.35, but are distributed in the region where the
visible light reflectance Rvgw > 30% as illustrated in
FIG 8, and degrade design properties due to a noticeabl e
gl are.

FromFIG 10, in the case of the | am nated
gl asses according to Exanples 1 to 5, 11 to 18 and 51 to
66, it is found that all plotted points are included in
the region “D indicated by the shielding coefficient SC <
0.35. These plotted points roughly have a tendency that
the shi el ding coefficient SC decreases with the increase
of the energy reflectance Reoi. Al of these plotted
points are included in the region where the energy
refl ectance of the first glass Reouw > 4% Wen the energy
reflectance Reg iS less than in this region, the SC val ue
can be expected to be greater than 0.35. The plotted
poi nts for Exanples 33, 34, 36 and 37 are included in the
regi on where the shielding coefficient SC < 0.35, but are
distributed in the region where the visible |ight
refl ectance Rvoye > 30% as illustrated in FIG 8, and
degrade design properties due to a noticeable glare.

(Eval uation of reflection color)

Next, using the | amnated gl asses according to
Exanples 1 to 5, 11 to 18 and 51 to 66, eval uation of
reflection color was inplenmented. Specifically, the
eval uation of reflection color was perforned for reflected
l'ight when visible light is emtted fromthe first side of
the lamnated glass (i.e. the first glass plate side).
I nci dent angl es were set to be 5° and 55°. The reflected
l'ight was quantified by expressing reflected |ight
obtained in conformty with | SO 9050: 2003 with
G E1976L*a*b* chronaticity coordinates.
TABLE 8, in the follow ng, shows results of eval uation of
reflection color obtained for the | amnated gl asses
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according to Exanple 1 to 5, 11 to 18 and 60 to 66 as a

whol e.
[ TABLE 8]
5
reflection col or reflection color
Exanpl e I ncident at 5 degrees i nci dent at 55 degrees
L* a* b* L* a* b*
1 57.8 -2.6 -2.8 58.0 -4.1 -4.9
2 58. 3 -2.9 -2.2 58. 2 -6.1 -4.4
3 59.1 -0.8 -3.3 58. 4 -5.8 -5.7
4 58.1 -2.9 -2.1 58.1 -6.1 -4. 4
5 60. 9 -3.3 -4. 4 58. 3 -5.8 -5.7
11 34.2 -3.6 -2.7 40. 6 -6.8 0.0
12 34.0 -3.4 -4.3 40.1 -7.8 -1.7
13 37.8 -4.8 -1.2 40. 2 -7.8 -1.9
14 35.5 -6.5 -2.0 38.8 -7.7 -1.4
15 37.3 -5.2 -1.1 38.9 -7.7 -1.5
16 41.0 -3.8 -0.9 43. 2 -6.1 -1.7
17 41. 4 -3.7 -1.3 43.5 -6.4 -2.0
18 40.9 -3.7 -1.1 43.1 -6.4 -1.9
51 52.2 -19.8 -25.0 47.7 -3.3 -32.4
52 52.7 -20.2 -27.7 47. 8 -2.0 -34.9
53 61. 4 -29.9 -24.5 54.1 -8.3 -36.6
54 52.0 -19.7 -17.9 48. 3 -6.6 -26.0
55 52. 4 -19.0 -23.3 48. 4 -1.9 -30.0
56 52. 4 -19.4 -24.5 48.0 -3.2 -31.6
57 60. 1 -26.7 -24.9 53.9 -2.6 -34.7
58 51.3 -18.5 -14.8 48.0 -8.8 -22.8
59 48. 9 -11.0 -21.7 50. 2 16. 6 -20.7
60 55.6 -20.1 -20.6 50. 7 -7.8 -29.8
61 58. 8 -24.5 -20.9 52.6 -10.9 -32.5
62 48. 4 -13.3 -20.8 46.0 -3.2 -25.5
63 49. 4 -14.1 -19.9 46. 6 -4.6 -25.2
64 55.0 -3.4 -7.0 56.0 2.6 -7.3
65 45.5 -4.1 -16. 3 46.5 1.0 -15.9
66 51.7 -5.2 -0.9 52.8 -4. 4 -4. 4

As indicating in TABLE 8, it was found that for
all lamnated gl asses except for Exanple 59, the
reflection color exists in the third quadrant where both

10 a* and b* are negative val ues. Moreover, absolute val ues
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of a* and b* were sufficiently small. According to the
above-descri bed properties, the reflection colors of these
| am nated gl asses exist in the region of |ight blue color
to light green color.

Wth respect to the reflection color of such an
area, because any awkward inpression to the viewer woul d
be small, rather tending to be of a preferable quality, it
is possible to say that the | am nated gl asses are provided
with an excel |l ent design property.

In this way, in the case of the | am nated
gl asses according to Exanples 1 to 5, 11 to 18 and 51 to
66, it was confirned that the possibility of degrading a
design property of a lamnated gl ass by reflection col or
is sufficiently low Particularly, it was found that the
| am nat ed gl asses according to Exanples 64 to 66 have nore
excel | ent col or tone conpared with other configurations.
There is concern that because for the | amnated gl ass
according to Exanple 59 the color coordinate a* is a
positive value in reflection color for incident |ight at

55° the reflection color may cause an awkward i npression.

| NDUSTRI AL APPLI CABI LI TY
The | am nated gl ass di scl osed in the present

application can be preferably applied to a w ndow gl ass of
a building or the like.

The present application is based on and cl ai ns
the benefit of priority of Japanese Priority Applications
No. 2015-107729 filed on May 27, 2015 and No. 2015- 243501
filed on Decenber 14, 2015, the entire contents of which
are hereby incorporated by reference.

REFERENCE SI GN\S LI ST
100 first lamnated gl ass
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124
130
150
152
153
154
170
172
173
200
201
202
210
212
214
220
222
224
230
270
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first outside

second out si de

first glass plate
first surface

second surface

second gl ass plate
third surface

fourth surface
internediate film
first coating film
under coat | ayer
conducti ve oxide | ayer
hi gh refractive index |ayer
second coating film
under coat | ayer
conducti ve oxide | ayer
second | amnated gl ass
first outside

second out si de

first glass plate
first surface

second surface

second gl ass plate
third surface

fourth surface
internediate film
second coating film

280, 280A third coating film
282,282A first dielectric |ayer

283

functional |ayer

283A first functional |ayer

284

second dielectric |ayer

284A first barrier |ayer
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285A second diel ectric |ayer
286A second functional |ayer
287A second barrier |ayer
288A third dielectric |ayer
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VHAT IS QA MED | S

[daim1l] A lamnated gl ass conprising a first glass
plate; and a second glass plate that is bonded to the
first glass plate via an intermediate film

wherein the first glass plate has a first
surface and a second surface opposite to each other, the
second glass plate has a third surface and a fourth
surface opposite to each other, the first surface is
arranged farther fromthe internmediate filmthan the
second surface, and fourth surface is arranged farther
fromthe internediate filmthan the third surface

wherein a first coating filmis arranged on the
first surface or the second surface,

wherein a second coating filmis arranged on the
fourth surface,

wherein, fromthe first glass plate of the
lamnated gl ass side, a visible light reflectance
represented as Rvoie (% that is nmeasured in conformty
wi th 1 SO 9050: 2003, a solar radiation heat reception rate
represented as a g-value, a visible light transmttance
represented as Tv (%, and a shiel ding coefficient
represented as SCthat is obtained by formula (1)

SC = g-value / 0. 88 (formula (1))
satisfy Rvow < 30% Tv > 26% and SC < 0.35, and

wherein when reflected |ight obtained, in
conformty with I SO 9050: 2003, for light incident with
angl es of 5 degrees and 55 degrees fromthe first glass
plate side is quantified by expressing with O EL976L*a*b*
chromaticity coordi nates, val ues of a* and b* are both 3
or |ess.
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[daim?2] The | am nated gl ass according to claiml,
wherein the shielding coefficient, SC satisfies

SC < 0. 33.

[Aaim 3] The lam nated gl ass according to claim1 or
2,

wherein the val ues of the chromaticity
coordi nates a* and b* satisfy a* > -10 and b* > -20.

[ A ai m 4] The | am nated gl ass according to any one of
clains 1 to 3,

wherein an energy transmttance, Te, nmeasured in
conformty with | SO 9050: 2003 for Iamnated | ayers of the
first glass plate and the first coating filmis 50% or
| ess, and the second coating filmis a filmwth an
emssivity of 0.4 or |ess.

[daimb5] The | am nated gl ass according to any one of
clains 1 to 4,

wherein an energy reflectance, Req:, nmeasured in
conformty with I SO 9050: 2003 fromthe first glass plate

of the lamnated gl ass side satisfies 4%< Req.

[ aim6] The | am nated gl ass according to any one of
clains 1 to 5,

wherein after a perspiration resistance test in
conformty with | SO 12870 for three days, a nunber of
defects within a range of 1 mmx 1 nm neasured by
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observing a surface of the second coating filmwth a
m croscope of 50 tinmes magnification is 50 or |ess.

[Daim7] The | am nated gl ass according to any one
clains 1 to 6,
wherein at | east any one of the first coating

of

filmand the second coating filmincludes a conductive tin

oxi de.

[Aai m 8] The | amnated gl ass according to any one
clains 1 to 7,

wherein at |east any one of the first coating
filmand the second coating filmincludes a nitride.

[daim9] The | am nated gl ass according to any one
clains 1 to 8,

wherein at |east any one of the first coating
filmand the second coating filmincludes silver.

[ ai m10] The | amnated gl ass according to claim?7,
wherein the conductive tin oxide includes tin
oxi de doped with antinony (Sbh).

[daim11] The | am nated gl ass according to claim?7,
wherein the conductive tin oxide includes tin
oxi de doped with fluorine (F)

of

of
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[daim12] The | am nated gl ass according to any one of
clains 7, 10 and 11,

wherein an undercoat is arranged between the
conductive tin oxide and the first glass plate or between
the conductive tin oxide and the second gl ass pl ate.

[daim13] The | am nated gl ass according to claim12,
wherein the undercoat is a multi-layered film

[ A ai m 14] A lamnated gl ass conprising a first glass
plate; and a second glass plate that is bonded to the
first glass plate via an internediate film

wherein the first glass plate has a first
surface and a second surface opposite to each other, the
second glass plate has a third surface and a fourth
surface opposite to each other, the first surface is
arranged farther fromthe internediate filmthan the
second surface, and the fourth surface is arranged farther
fromthe intermediate filmthan the third surface

wherein a first coating filmis arranged on the
second surface,

wherein a second coating filmis arranged on the
fourth surface,

wherein the first coating filmincludes two
| ayers mainly including silver or a silver alloy, and

wherein the layer of the two layers that is
closer to the second surface is thicker than the other
| ayer.

[ ai m15] The | am nated gl ass according to claim 14,
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wherein a ratio of a thickness of the other
| ayer to the thickness of the |ayer closer to the second
surface falls within a range of 0.4 to 0.8.

[ ai m16] A lamnated gl ass conprising a first glass
plate; and a second glass plate that is bonded to the
first glass plate via an intermediate film

wherein the first glass plate has a first
surface and a second surface opposite to each other, the
second glass plate has a third surface and a fourth
surface opposite to each other, the first surface is
arranged farther fromthe internmediate filmthan the
second surface, and the fourth surface is arranged farther
fromthe internediate filmthan the third surface

wherein a first coating filmis arranged on the
second surface,

wherein a second coating filmis arranged on the
fourth surface,

wherein the first coating filmincludes two
| ayers mainly including silver or a silver alloy, and

wherein a thickness of the layer of the two
| ayers closer to the second surface is |less than 10 nm
and a ratio of a thickness of the other |ayer to the
t hi ckness of the layer closer to the second surface is 2.5

or nore.



