SPECI FI CATI ON Met hod of Finishing Heat-Reinforced Plate (3 ass and Edge
Regi ons Thereof 5 TECHNI CAL FI ELD Thi'§'i'nvention relates to a nethod of
finishing heat-reinforced 10 plate glass and edge regions thereof which
are formed by a manufacturing nmethod using or not using suspender netals,

and which may be used for fire doors and fire w ndows,

parti cul arWO9R™4 net hod of finishing heat-reinforced pl ASEPEY

and nore

883nd edge

regi ons thereof having received heat reinforcing treatnent over entire
surfaces thereof. 15 BACKGROUND ART Were plate glass is used for fire
doors and fire windows, the glass nust have high edge strength in order to

; prevent heat cracking of the
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pl ate glass. (A thermal expansion occurring in a central region of glass 20
when heated applies a tensile stress to edge regions of the plate glass
supported by a wi ndow frane or the like, and cracking is caused by the
tensile stress exceeding the edge strength of the plate glass). Known plate
glass for fire prevention includes wre glass, and | am nated gl ass havi ng
an i nt er nedwotegssteaayer forned of hydrated al kali 25 silicabEr/3PPelIsHr ner
may have transparency inpairnment, with the wiring nounted inside
obstructing view. The latter may have transparency inpairnent, wth the

internedi ate |ayer foamng up with a heat change and becom ng opaque. Soda
|l i.me gl ass having received heat reinforcing treatnment nay be cited as being
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Heat reinforcing treatnment is a nethod executed by heating plate glass in a
tenperature range (about 760[err]C) far exceeding the softening point of
glass (720[err]730[err]C), and blowi ng cooling air. under a very hi gh back
pressure of 95 err]Ag to a continuous air cooled portion. 5 However, wth

such heat reinforcing treatnent of plate glass, although af‘éﬁﬂ’?’?r@ ned
edge strengtWOSEF™ME gi ven, the air bl own under high press by pl at e

‘gl ass heated in the high tenperature range exceeding the glass softening
poi nt as noted above could result in |oss of flatness and create warping to
bri ng about inconveniences in inmge 10 3reflection. Conventionally,
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above, in order to be usable for fire doors or fire windows, it is
necessary to carry out the above heat reinforcing treatnment by heating the
plate glass in the tenperature range (about 760[err]) far exceeding the

sof tening point of glass (720-730[err]C), and bl owizig cooling air under the
20 very high back pressure of 950[err]Ag to a continuous air cool ed
portion. Thwveetrsms? rei nforcing treatnent results in the i RCINPETIMSke not ed
above (i.e. a loss of flatness of glass surfaces and warping to inpair
image reflection). To elimnate this inconvenience (surface non-flatness -
and 25 warping), a heat reinforcing trdatnment (hereinafter called sinply

| ow- tenperature heat reinforcing treatnent) nmay be carried out by |owering
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pl ate gl ass when exposed to the heat of fire or in fire prevention testing.
Particularly where the plate gl ass has curved end surfaces protruding
outwardly along the direction. of the plane, a new problemarises that the
plate glass tends to break>in tine of fitting the:plate glass, under a 5

wor ki ng St8§§§$%¥§'to the weight of the plate glass itself agﬁ%ied to

forward en i ons of the curved shapes protruding nmo & ly) of
the end surfaces. Cenerally, plate glass is nmounted on wei ght- receiving
rubber elenments (setting blocks) laid in two 1/4 positions fromthe
opposite ends of the | ower edge. Howev®r, inconbustible hard 10 bl ocks are
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Therefore, the object of this invention is to provide a nethod of finishing
heat -reinforced plate glass and edge regions thereof which 15 solves the
above-noted problemof the prior art, and which can secure a predeterm ned
edge strength of plate glass even if the degree of heat reinforcing
treatnment is |owered. DI SCLOSURE OF THE | NVENTI ON 20 Heat - r ei nf or ced
gl ass of tWOSMBMIEntion is characterized in that end surfBcEP9HNIB ot e

gl ass having received heat reinforcing treatnment over entire surfaces
thereof are forned flat and finished with a maxi num surface ruggedness not
exceedi ng 0.05mm and boundaries betwden the end surfaces and front and
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edges, and tips of the edges are relatively free fromworking stress due 30
to the weight of the plate glass itself occurring in time of fitting the
- 3- pl ate gl ass. Thus, according to the heat-reinforced plate glass of
this invention, though the plate glass is treated with heat reinforcenent

by a nethod§5'5¥¥§& and nore convenient than the prior art, the 3%ate gl ass
5 maintain ‘k mance as fire glass. It is now possi bl e FCEHPY IS8
quality inmprovenment as plate glass, a reduction in running cost of heat
reinforcing treatnment equi pnment, and a reduction in working stress due to

the weight of the plate glass itself inftinme of fitting the plate glass.
Pr ef erabl vy, thg end surfaces have received grinding treatnent in
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10 longitudinal directions thereof. It has been found through experinent
that, if the end surfaces are ground al ong transverse directions thereof,
cracks tend to occur fromrelatively small undulations. This is not the
case with grinding done in the longitudinal directions. 15 A

heat -rei nforced plate gl ass edge finishing nmethod of this invention is
charact er WOHIBYM7t hat a grinding step is executed to for RCHIRYTBUBE aces of
the plate glass flat with a nmaxi num surface ruggedness not exceeding
0.05mm and then a finishing step is executed to finish boundaries between
the end surfaces and front and back $urfaces of the 20 plate glass with a
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25 itself occurring in time of fitting the plate glass. That is, the end
surfaces of plate glass are finished in snpboth state with a nmaxi num surface
ruggedness not exceeding 0.05mm preferably not exceeding 0.04mm and with
no ridges fornmed on the end surfaces. It is thus possible to avoid stress
concentration on the end 30" surfaces. Further, the boundaries between the
end surf aceWOHB™4 ont and back surfaces of the plate gPSEIPIZPUSE | i shed

in a still snoother state with a nmaxi num surface ruggedness not exceedi ng
0.007mm Thus, the pl ate glass as a whol e includes no ridges vulnerable to
stress concentrati on. i s now possibl® to avoid stress concentration on 5
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Wher e the maxi mum surface ruggedness exceeds 0.05nm even if flat and
relatively free fromstress concentration, stress does tend to concentrate
on troughs and ridges of the ruggedness. At the 10 boundaries between the
end surfaces and front and back surfaces of the plate glass, since these
are transitions between surfaces, stress tends to concentrate on troughs
and ri dgeswsf97B3M47r uggedness i f the maxi num ruggedness exECEIRIMOLIEPH7mm
Wth the increase in edge strength noted above, a.predeterm ned 15 edge
strength may be secured after the heat reinforcirg treatnment based on
heating in a tenperature range |ower tHan the conventional range, and a
|.ower bl owi ng pressure than in thzh&rior art. . 0ossi bl.e to avoid | ack
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concentrating on the edges of plate glass, thereby realizing an increase in
edge strength of the plate glass conpared with the prior art. Consequently,
t hough the plate glass is treated with heat reinforcenent 25 by a net hod
sinpler and nore convenient than the prior art, the plate glass maintains

performance as fire glass. It is now possible to provide |
irrproverrewp%’é"’ﬁ'f ate glass, and a reduction in running c'c’)‘g#}ﬁlg#'&lﬁ%sat

reinforcing treatnment equi pnment. Preferably, the heat reinforcing treatnent
provi des a surface 30 conpression stress of 17 to 25kgf/ mierr]. When a
surface conpression stress of 25kgf/ err] is attenpted, an excessive
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For using ordinary heat-reinforced plate glass as grade A and 5 grade B
fire doors in fire protection tests based on Japanese Mnistry of
Construction Notice No.1125, it is necessary to secure an edge strength of
pl ate gl ass of at |east 21kgflmierr] (where the plate glass is supported
as shown in Fig. 2 in which an edge region of the plate glass have a depth
(which i s ®WQ¥83%49pposed range) d engaged with a sash is PRTURYMOLIIE or der
of 10mm and the edge region.is nounted in a holding nmetal 9 of excellent
heat conduction), as otherw se the glass could break. Wth the heat
~reinforcing treatnment providing a surfle conpression stress of 17 to

25kgf / mi err] accordingﬁto this invention, an ﬁgﬂe-stren th of 21 to
20kgf / mi er r | <ih>suliliEhdea NP FHEH By Weoﬁm B A7 M E W TE Pease in

olate o ass noted AGAHBERE. BA SNt Prth R e R dERaE ST N
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heati ng based on the standard fire tenperature curve provided by |1SO 20
834). When the surface conpression stress by the heat reinforcing.

treat ment exceeds 25kgff/mmferr], the surface conpression stress applied to
the plate gl ass beconmes non-uni form whi ch causes inconveni ences. Were the
plate glass is suQPorted wi th the opposed range d adjusted to about 15mm a
slightly | T¥PEHIRH t enperature difference 25 occurs bet we&ETIFHOMBE e and
central region of the plate glass. This requires a surface conpression
stress of at l|least 18kgf/mmferr]. \Were the opposed range d is about 15nm
and support is provided w thout using ihe hol ding netal (see Fig. 3), a

] Sf_f The prate o ast? h i R EHHHE ade support ed statee my
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be used as grade A and grade B fire doors with no problem Where the
finishing step is based on buff grinding, the. ruggedness on the ground
surfaces may be polished in the order of several mcroneters. Thus, the
boundaries are free fromlarge grinding 5 grooves resulting from the
grinding, thereby to check stress concentration on the grinding grooves in
the plate WOBM4hd to increase edge strength of the plat BCER¥IBere t he
finishing step is based on-heat nelting, the finiished surfaces may be
finished to be conparable to the plate glass surfaces, to 10 increase edge
strength of the plate glass. Were thehﬂlnlshlng step is based on chem cal

di ssolution, the finishing step,ét%§ bghexecuted by a sinple
operating procedure, to inprove "8ff m@ncé an operation to finish the
edges of plate glass. Preferably, a dark colored layer is fornmed in edge
regions on at 15 |east one of the surfaces.
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That is, in order to dimnish the tenperature difference occurring between
the edge and central region of the plate glass in the event of a fire, for
exanple, it is preferable to a dark colored layer is forned in edge regions
on at |east one of the surfaces. This inproves heat 20 absorption of the
pl ate gl ass result thermal stress occurring in the edge reqi ons of
the plate g|‘¥§§7 4Tased by a maxi num of about 3kgf/m“r[err]"g' "8

colored layer may be formed by a printing nethod using bl ack ceramc paste
for exanple. It is desirable to forn1the colored 25 |l ayer along four sides’
of the plate glass with a width in the dPder of 30 to 50mm from the edges.

cdges. e e pl HBDLS a#?%&f@%%ﬁﬁ#%%%&%ﬁp FaREARHTC

glass may advanpggfgﬁgﬁﬁbbgz1nproved still further.
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BRI EF DESCRI PTI ON OF THE DRAW NGS Fi gs_. 1 (a) and (b) are explanatory views
showi ng a nethod of finishing edge: regi ons~ofi heat-rei nforced plate gl ass;
Fig. 2 is a sectional view of a principal portion of a fire door in a5
first enbodinent; Fig. 3 is a sectional view of a principal portion of a
fire door ipn. a.s nd enbodinment; Fig. 4 is a sectional vi ew showi ng a

pl ate gl ass rﬁﬁ?ﬁ?’f‘ﬁg situation in an another enbodi nent; ﬁ?@ 5is
a sectional view showing a plate glass nounting S|tuat|on |n a further
enbodi nent; Fig. 6 is an explanatory Widew showi ng heat-reinforced plate

gl ass
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having a colored layer; and Fig. 7 is an explanatory view show ng a net hod
of finishing an 15 end surface of- - heat-reinforced plate glass in a further
enbodi nent. THE BEST MODE FOR CARRYI NG QUT THE | NVENTI ON Enbodi ment s of

this invention will be described hereinafter with reference to the
drawi ngs. 20 First Enbodinent] Fig. 2 shows a fire I ng,
fitted in a9 an edge 2 of plate glass 3 which is hggﬁﬁpgwﬂﬁﬁlced

pl ate glass in one enbodi nent of this invention. The sash 1 includes an
annul ar main sash body 5 fornming a d@3 25 franme part. The main sash body
5 has a hol der 6 detachably attached to an inner peripheral frane thereof

for attaching the plate glass 3 to tWE}GﬁEn sash body 5. The main sash body
5 and hol der 6 are both forned of netal, "By
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taking into account that the plate glass 3 nay be supported in place 30
even in the event of a fire. The holder 6 is fornmed of a pair of angle

el ements attached to the main sash body 5 to define a space 7 therebetween
for holding the edge 2 of plate glass 3. The space 7 accomopdates setting
bl ocks (which are disposed only in the space 7 in at the | j of the
sash 1) (8)WPHREM7of 5 chloroprene rubber and having a fﬁ%@#?@%ﬂﬁ5
protect the edge of plate glass 3, and a holding netal 9 for sandw ching

t her ebetween the edge 2 of plate glass¥y3®3 and fixing it to the holder 6. The
hol ding metal 9 is formed of a thin nmetallic plate for elastically holding °
and fixing the edge 2 when the plate glass 3 placed 10 in the space 7.
Specifically, it has a length extending substantially

o FIG.6




oger&an'entire | ength of the edge 2 of plate glass 3. As shown in the cxg-gg
draw ngs, it has a:sectional shape of angled "U' (shape of a hexagon wt
t he upper:- side renoved) as seen in a direction of length of the edge 2. The
opposi,te ends of the "U' are in line contact with the front and 15 back
surfaces of plate glass 3, respectively. |1t has an outside di nension
l'arger than the width of the spacegprcYPeRATTIONd I N the space 7, hol ding
the edge 2 of plate glass 3, it recerves a suppressing force in the hol ding
directions fromthe holder 6 to rigidly sandwi ch the plate glass 3. Thus,
the gl ass edge is prevented fromcomng off by a 20 thermal deformation of
plate glass 3 MethodeofFiniskingdleat-BeindortiedPlate Glass ang Eglgei Regionsed of
“nmetal (e.g. iron, stainless steel, copper, Fluninun1or an all oy thereof),
is readily adaptable to anbient tenpe?@?ﬂ?@. In the event of a fire, for
exanpl e, at wll easily be conducted to the edge of plate glass 3
supported, to inhibit a 25 tenperature difference between the edge and
central region, thereby to

TECHNICAL FIELD

This invention relates to a method of finishing heat-reinforced
10 plate glass and edge regions thereof which are formed by a
manufacturing method using or not using suspender metals, and which
may be used for fire doors and fire windows, and more particularly to a
method of finishing heat-reinforced plate glass and edge regions thereof
having received heat reinforcing treatmeht over entire surfaces thereof.
15
BACKGROUND ART
Where plate glass is used for fire doors and fire windows, the glass
must have high edge strength in order to prevent heat cracking of the
plate glass. (A thermal expansion occurring in a central region of glass
20 when heated applies a tensile stress to edge regions of the plate glass
supported by a window frame or the like, and cracking is caused by the
tensile stress exceeding the edge strength of the plate glass).
Known plate glass for fire prevention includes wire glass, and
laminated glass having an intermediate layer formed of hydrated alkali
25 silicate. The former may have transparency impairment, with the
wiring mounted inside obstructing view. The latter may have
transparency impairment, with the intermediate layer foaming up with
a heat change and becoming bpaque. Soda lime glass having received
heat reinforcing treatment may be cited as being free from such a

30 problem.



di mnissh the chance of breakage. The strength agai nst breakage, in ternms of
sttess generated in-the ‘edge, is a stress of 22kgf/mmierr] generated in a
normal hqkding state with a range d in the order of 15mm of the plate gl ass
3 opposed to the holder 6 as shown in the 30 drawi ngs. Were the opposed
range 'd i s shallow in the order of 10mm 9- a small|l tenperature

diff c 3.
Consequont 1y, _t he BEpLESRIGEH Hegbihbl AMleBIPoRicrsf pbi Il Bhte
become about ZikeH ixfrmteﬁnrﬂeraﬁh@ FintleS(abbas 768°CY fa!r é@e@l&a@ruﬂaeébfcaﬁhgge

The plate glass 3 is forned &uttlng soda lime plate glass to an e
fini shing progesst dﬁglaSSWQOI-'bB ), an

back pressure of 950mmAq to a continuous air cooled portion.

-

hlowing coaling tir nuideroa veny high

5 However, with such heat reinforcing treatment of plate glass, although
a predetermined edge strength may be given, the air blown under high
pressure to the plate glass heated in the high temperature range
excéeding the glass softening point as noted above could result in loss of
flatness and create warping to bring about inconveniences in image

10  reflection.

Conventionally, heat-reinforced plate glass of this type includes
glass plate having curved edges protruding outwardly in directions
along the plane of the plate glass, progressively toward the middle
position in the direction of thickness of the plate glass. _

15 According to the conventional heat-reinforced plate glass noted
above, in order to be usable for fire doors or fire windows, it is necessary
to carry out the above heat reinforcing treatment by heating the plate
glass in the temperature range (about 760°C) far exceeding the
softening point of glass (720-730°C), and blowing cooling air under the

20 very high back pressure of 950mmAq to a continuous air cooled portion.
This heat reinforcing treatment results in the inconvenience noted
above (i.e. a loss of flatness of glass surfaces and warping to impair
image réﬂection).

To eliminate this inconvenience (sﬁrfa_.ce non-flatness and

25 warping), a heat reinforcing treatment (hereinaftér called simpiy low-
temperature heat reinforcing treatment) may be carried out by lowering
the heating temperature and the back pressure of air blown from the
values in the conventional heat reinforcing treatment. Then,
sufficient edge strength cannot be secured, and thermal distortional

30 stress concentrates on edge regions, particularly polished corners, of the



treatnent based on a manufacturing nethod not using suspender netals. The
plate glass 3 is put td a grinding process for snoothing the 10 end
surface ,3a to have a nmaxi num surface ruggedness of 0.05mm or |ess,
preferably 0.04mm or less, and then to a finishing process for further
snoot’hi ng boundaries 3c between the end surface 3a and front and back

planar sur  aGggeinaal vl xilditodnbiiahe of il BB RS et AioN REESS

i.e. to have num'sur face ruggedness of 0.1 ess. _
Speci fical |y, Pagicul whe¥d the Pla(t@)glaé&hasfchﬂdédl_ﬁndrmslﬁoﬁﬁ{dihgd out
by a grinding nmethod based on planar rotation cylinder wheel type grinding
usi ng an out eyutgaribhelang the flimection of thel planer avinese | probleny axises| thagbout an

2 out si de. ditbedare PLEeeitEnda ia el e Timp af BHne healpioRpss e &
0 8L ARG J0ERRIAC g DS e el et BpRRS s 2

forward ends (portions of the curved shapes protruding most outwardly)

of the end surfaces. Generally, plate glass is mounted on weight-

receiving rubber elements (setting blocks) laid in two 1/4 positions from

the opposite ends of the lower edge. However, incombustible hard

10 blocks are often used as the setting blocks used for fire prevention

purposes. In that case, there arises a problem that a working stress by

gravity is applied to the tip end of the glass.

Therefore, the object of this invention is to provide a method of

finishing heat-reinforced plate glass and edge regions thereof which

15 éolves the above-noted problem of the prior art, and which can secure a

predetermined edge strength of plate glass even if the degree of heat

reinforcing treatment is lowered.

DISQLOSURE OF THE INVENTION

20 Heat-reinforced glass of this invention is characterized in that end
surfaces of plate giass having received heat reinforcing treatment over
entire surfaces thereof are formed flat and finished with a maximum
surface ruggedness not exceeding 0.05mm, and boundaries between the
end surfaces and front and back surfaces of the plate glass are finished

25 with a maximum surface ruggedness not exceeding 0.007mm.
Generally, internal stress occurring in plate glass tends to
concentrate on ridges. With the above construction of this invention,
- the heat-reinforced glass has stress not easily concentrating on the
edges, and tips of the edges are relatively free from working stress due
30 to the weight of the plate glass itself occurring in time of fitting the



peri pheral surface of cylinder wheel 10 is fornmed to be a grinding section
‘fi ner than #200, preferably finer than #220. The end surface 3a ground in
this grinding process is flat and 25 finished to have a surface ruggedness
in the order of 0.05mm preferably in the order of 0.03mm Since this is a
very ‘fine ruggedness, it is easy to avoid a concentration of interna

stress of theyplat;e glass 3. Further, working stress due to the wei ght of

t he gl ass ispkﬁPéﬁﬁsgpplied when fitting the glass. 3 Further, a

10 g e s gub g,
grinding for thowgh sh&plgtecglasy is trasted lwithiheatiremfotcement by somethed end
simpler and more convenient than the prior art, the plate glass
5 maintains performance as fire glass. It is now possible to provide
| qﬁa]ity improvement as plate glass, a reduction in running cost of heat
réinforcing treatment equipment, and a reduction in working stress due
to the weight of the plate glass itself in time of fitting the plate glass.

Preferably, the end surfaces have received grinding treatment in

10 longitudihal directions thereof.

It has been found through experiment that, if the end surfaces are
ground along transverse directions thereof, cracks teﬁd to occur from
relatively small undulations. This is not the case with grinding done
in the longitudinal directions.

15 A heat-reinforced plate glass edge finishing method of this
invention is characterized in that a grinding step is executed to form
end surfaces Qf the plate ghss flat with a maximum surface ruggedness
not exceeding 0.05mm, and then a finishing step is executed to finish
boundaries between the end surfaces and front and back surfaces of the

20 plate glass with a maximum surface ruggedness not exceeding
0.007Tmm.

With this method; the heat-reinforced glass maﬁufactured has
stress not easily concentrating on the edges, and tips of the edges are
relatively free from working stress due to the weight of the plate glass

25 itself occurring in time of fitting the plate glass.

That is, the end surfaces of plate glass are finished in smooth
state with a maximum surface ruggedness not exceeding 0.05mm,
preferably not exceeding 0.04mm, and with no ridges formed on the end
surfaces. It is thus possible to avoid stress concentration on the end

30 surfaces. Further, the boundaries between the end surfaces and front



surface 3a. This helps to avoid a concentration of thermal breaking force
and the like acting aldng the plate surfaces of plate glass 3. 5 . As
shown in-Fig. 1(b), the finishing process is carried out by a grinding
nmet hod based on buff grinding using an outer peripheral surface of a
grinding belt 11 rotatable on two rotary shafts. This buff grinding is also"

he f for of heepski n. The
S?: lng?nzy ?s IoneBV\ﬂy appﬁfé/%%rbalﬁéé g@&%gg ?5’1' c%]ﬁl "lﬁ E‘F’ﬂ i de
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result, a surface roughness as fine as 3 to 7[err] |s obtai ned ( dh S
al most equal the platerglase amughwhole imcludes hoomigeﬂdvﬂnekalﬂerfcﬁ@emssf t he
a _concentration of internal stress
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possible to
glass 3 increase in edge strength is approximately 4kgf/ mm?.

Where the maximum surface ruggedness exceeds 0.05mm, even if
flat and relatively free from stress concentration, stress does tend to
concentrate on troughs and ridges of the ruggedness. = At the

10 boundaries between the end surfaces and front and back surfaces of the
plate glass, since these are transitions between surfaces, stress tends to
concentrate on troughs and ridges of the ruggedness if the maximum
ruggedness exceeds 0.007mm. '

With the increase in edge strength noted above, a predetermined

15 edge strength may be secured after the heat reinforcing treatment
based on heating in a temperature range lower than the conventional
range;, and a lower blowing pressure than in the prior art. It is
poséible to avoid lack of smoothness on glass surfaces and warping to
cause inconveniences in image reflection.

20 Thus, according to the heat-reinforced plate glass edge finishing
method of this invention, it is easy to prevent internal stress from
concentrating on the edges of plate glass, thereby realizing an increase
in edge strength of the plate glass compared wi_th the prior art.
Consequently, though the plate glass is treated with heat reinforcement -

25 by a method simpler and more convenient than the prior art, the plate
glass maintains performance as fire glaés. It is now possible to provide
quality improvement as plate glass, and a reduction in running cost of
heat reinforcing treatment equipment.

Preferably, the heat reinforcing treatment provides a surface

30 compression stress of 17 to 25kgf/ mm?.



and, 'in particular, it is easy to avoid a concentration of internal stress
acting al ong the plate 'surfaces of plate glass 3. As a result, it does not
20 easilly break under the heat of a fire. It has been confirned stress of
about .4kgf/ mmierr] is eased in terms of stress applied in the heat
reinforcing treatnment. For using plate glass as grade A and grade B fire

; i - 3 . [ Skl f _Construction
Not1 ce 25 N, 1 oBHer £ Bukfh olieteidi stFBISBILH AL i affemplahl BHC, .
glass of at |exesssivékdistortidre debutsMiar glddic pdRORFHNAGDHid boolidy tie order

of 15mm. The plate glass 3 in this enbodi nent can securé an edge strength
of 4kgf/ mi epmfovmd%gl@semnuﬁaetml. sibigh trends tobremkithef glabsut 4kgf/ -

err] with finighing.of the end, surface 2. @%S, rei nforcenent of at
Tonst Lekgt/ 30 T BPIGE PP oheat rRatukpa A et e ewader & erdg
treatment 5 Wigh@e B fire doors in fire protection tests based on Japanese Ministry of

Construction Notice No.1125, it is necessary to secure an edge strength

of plate glass of at least 21kgf/mm? (where the plate glass is supported
as shown in Fig. 2 in which an edge region of the plate glass have a
depth (which is called opposed range) d engaged with a sash is in the
10  order of 10mm, and the edge region is mounted in a holding metal 9 of
excellent heat conduction), as otherwise the glass could break. With
the heat reinforcing treatment providing a surfacé compression stress
of 17 to 25kgf/mm? according to this invention, an edge strength of 21 to
29kgf/mm? in substance is secured in combination with the increase in
‘15 edge strength of 4kgf/mm* resulting from finishing of the edges of plate
glass noted hereinbefore. Thus, the plate glass may be used, with no
problem, as grade A and grade B fire doors (i.e. fire doors maintain a
fire-preventive performance for 30 minutes and 60 minutes against |
heating based on the standard fire temperature curve provided by ISO
20 834). When the surface compression stress by the heat reinforcing.
treatment exceeds 25kgf/mm?, the surface compression stress apblied to
the plate glass becomes non-uniform which causes inconveniences.
Where the plate glass is supported with the opposed range‘ d
adjusted to about 15mm, a slightly increased temperature difference
25 occurs between the edge and central region of the plate glass. This
requires a surface compression stress of at least 18kgf/mm?.
Where the opposed range d is about 15mm and support is pi'ovided
without using the holding metal (see Fig. 3), a surface compression
stress of at least 22kgf/mm? is required.

30 That is, the plate glass in either of the above supported states may



t he opposed range d is shallow in the order of 10mm the tenperature

di fference between central region and edge of the plate glass 3 is
dimnished to a mnor extent, and therefore a reinforcenent of at |east
17kgf/ mmierr] may be obtained through the heat reinforcing treatnent. 5
Thus, the heat reinforcing treatnment of this plate glass 3 does not require

t he conventiongal specificagti,ons 6 rrkC hea ature of plate
gl ass 3 and 95%?&3?&? %&@ﬁ‘%’?’é@%ﬁ?‘i goﬁr % rﬁ%hg%oéﬁ%ﬁgelélr fromnozzl es.
The necessary edge WhéR (e inRhine &%%Wed%ﬁrbﬁgfﬂ&ng,%e%&ﬁgs@
heating tenperature bel ow the glass Softening point (720-

730[err][err]) oanthe groundngusfacespmiayi bg pebished emsahe ofdei'OOﬁm&yerahus

yi el d may be inproved by pr entlngadeterloratl uI|t of, pl ate
gl ass due to tHHcrpmeterd; nldrus, n Qr@é&mes( PES K 8? SRAWE s S

sutcces” g vakgAE) ol SR PP S TP SR s
concentration on the grinding grooves in the plate glass and to increase
edge strength of the plate glass.

Where the finishing step is based on heat melting, the finished
surfaces may be finished to be comparable to the plate glass surfaces, to

10 iﬁcrease edge strength of the plate glass.

Where the finishing step is based on chemical dissolution, the
finishing step itself may be executed by a simple operating procedure,
to improve efficiency of an operation to finish the edges of plate glass.

Preferably, a dark colored layer is formed in edge regions on at

16 least one of the surfaces. |

That is, in order to diminish the temperature difference occurring
between the edge and central region of the plate glass in the event of a
fire, for example, it is preferable to a dark colored layer is formed in
edge regions on at léast one of the surfaces. This improves heat

20 absorption of the plate glass. As a result, thermal stress occurring in
the edge regions of the .plate glass is eased by a maximum of about
Skgfmm?.

The dark colored layer may be formed by a printing method using

black céramic paste, for example. It is desirable to form the colored

256 layer along four sides of the plate glass with a width in the order of 30
to 50mm from the edges. .Further, it is preferable that the colored
layer becomes thicker toward the edges.

Where the plate glass is double glazing, the performance as fire
glass may advantageously be improved still further. |

30



15 The edge strength (surface conpression stress) of plate glass 3
was neasured by a tetal rTeflection stress measuring nethod. The total
reflection stress nmeasuring nethod was executed by placing, on a plate

gl ass surface to be nmeasured, a prismhaving a slightly larger refraction
I ndex than the plate glass. A circular polarized light flux focusing at a

20 point of neasurenmentpi I roxi mtely
corresponding to a total Bﬁ?@@rﬁ%ﬂﬁggﬁgr@e. k@er?/@gt i on bet ween
total reflection bpjger] i@eandf (U)i 4re! explanabarde vite 8howing 2 biwthbiefd of

view of a reflected 1ight observation tel escope was neasured on a guage
cal i brat ed basBuishing adge regions of heat-reinforcedplaterglBssiodi ment] Fig. 3 shows

a support structurg. for. suppor.ti | at | ass 3,.wi t hout _usjng.the, hol di ng
metal 9. in which Higd i sectippal view of abrincint Portion of & s daerinAcked

“into the sgac ate glass 3 and holder 6. In the normal hol di ng
state V\Ath%?hgﬁ%sg%(;ﬂéeg ?lzf[r%g;é din

Fig. 3 is a sectional view of a principal portion of a fire door in a
second embodiment;
Fig. 4 is a sectional view showihg a plate glass mounting situation
in an another embodiment; . |
10 Fig. 5 is a sectional view showing a plate glass mounting situation
in a further embodiment;
Fig. 6 is an explanatory view showing heat-reinforced plate glass
having a colored layer; and
Fig. 7 is an explanatory view showing a method of finishing an
15 end surface of heat-reinforced plate glass in a further embodiment.

THE BEST MODE FOR CARRYIN G OUT THE INVENTION

Embodiments of this invention will be described hereinafter with
reference to the drawings.

20 [First Embodiment]

Fig. 2 shows a fire door 4 having, fitted in a sash 1, an edge 2 of
plate glass 3 which is heat-reinforced plate glass in one embodiment of
this invention. ‘

The sash 1 iilcludes an annular main sash body 5 forming a door

26 frame part. The main sash body 5 has a holder 6 detachably attached
to an inner peripheral frame thereof for attaching the plate glass 3 to
the main sash body 5.

The main sash body 5 and holder 6 are both formed of metal, by

taking into account that the plate glass 3 may be supported in place

30 even in the event of a fire. The holder 6 is formed of a pair of angle



30 the order of 15nm an edge strength of 4kgf/ mmferr] is secured

fi'ni shing of -12- . the end surface 2 of plate glass 3. Thus, a
reinforcement of at |east 22kgf/ mmf{err] may be obtained through t he heat
reinforcing treatnment. Where the opposed range d is shallow in the order of
10mm “the tenperature difference between central region and edge of the

Ceinf or cament chrndte Achafuh il BAR ﬁéﬁ@aﬁ?% SEEBR BLRam hoat

rei nf o ci ng { {RevefBReed BN Coliae @gkodi ments will be

descri bed hereinafter. <1> The r| nd| ng process is not limted to
t he grindi ng net hthe space 7 accommodates settmg blocks (which are disposed only

in the space 7 in at. the lower side of the sash 1) (8) formed of
5 chloroprene rubber and having a function to protect the edge of plate
'glass 3, and a holding metal 9 for sandwiching therebetween the edge 2
of plate glass 3 and fixing it to the holder 6.
The holding metal 9 is formed of a thin metallic plate for -
-elastically holding e.nd fixing the edge 2 when the plate glass 3 placed
10 in the space 7. Specifically, it has a length extending substa_ntially
over an entire length of the edge 2 of plate glass 3. As shown in the
drawings, it has a sectional shape of angled "U" (shape of a hexagon
with the upper side removed) as seen in a direction of length of the edge
2. The opposite ends of the "U" are in line contact with the front and
15 back surfaces of plate glass 3, respectively. It has an outside
dimension larger than the width of the space 7. When fitted in the
sp'ace. 7, holding the edge 2 of plate glass 3, it receives a suppressing
force in the holding directions from the holder 6 to rigidly sandwich the
plate glass 3. Thus, the glase edge is prevented from coming off by a
20 thermal deformation of plate glass 3 in time of a fire.

The holding metal 9, which is formed of metal (e.g. iron, stainless
steel, copper, aluminum or an alloy thereof), is readily adaptable to
ambient temperature. In the event of a fire, for example, heat will
easily be conducted to the edge of plate glass 3 supported, to inhibit a

25 temperature difference between the edge and central region, thereby to
diminish the chance of breakage. The strength against breakage, in
terms of stress generated in the edge, is a stress of 22kgf/mm?

| generated in a normal holding state with a range d in the order of
15mm of the plate glass 3 opposed to the holder 6 as shown in the

80 drawings. Where the opposed range d is shallow in the order of 10mm,



based on planar rotation cylinder wheel type grinding described in the
foregoi ng enbodi nent. For exanple, it may be used in conbination a grinding
met hod using a cup wheel (with grinding dianond or whetstone nounted on a
wheel surface) (see Fig. 7), or a grinding 15 nethod based on buff
grindrng, or a grinding nethod conbined therewith may be used. The

Foregol ng brbBatielhtelibbrhaife @tehéidkeahid boheil byl RGELR S fadd

neat ed and eb it PRt lased. COBHMRleritly $Bb Utichs gPRrimRd BRnidKbesfpr . 1 ¢

wi Il serve the purpose 1f the end 2 surface 3a is forned flat wth a
maxi mum sur f aeboutfkgiinas’todiecontbaipoutr 21 keefimm’r ef erabl y 0. 04mm or | ess,

and the boundariesg_ 3c finished t ave a, i mum surface ruggedness of
0. 007nmm or | ess. bﬂpﬂﬁéegacsa&wﬁhgedes gg‘i“&?‘&ss 3 to the main sash body

25 it 15 bossi bl AL SHeRch SLRRMATRY peffng W ioWithe Basbith 0T

edge finishing process described later, and then to a heat reinforcing

treatment based on a manufacturing method not using suspender
metals. | '
The plate glass 3 is put to a grinding process for smoothing the
10 end surface 3a to have a maximum surface ruggedness of 0.05mm or
less, preferably 0.04mm or less, and then fo a finishing process for
further smoothing boundaries 3¢ between the end surface 3a and front
and back planar surfaces 3b of plate glass 3 than in the above grinding
process, i.e. to have a maximum surface ruggedness of 0.007mm or less.
15 Specifically, as shown in Fig. 1 (a), the grinding process is carried
out by a grinding method based on planar rotation cylinder wheel type
grinding using an outer peripheral surface of a cylinder wheel 10
rotatable about an axis. The cylinder wheel 10 has an outer peripheral
surface formed so that an outside diameter is the same in the axial
20 direction, in an intermediate position and opposite side positions, so
that the end surface 3a of plate glass 3 is ground flat. The outer
peripheral s;urface of cylinder wheel 10 is formed to be a grinding
section finer than #200, preferably finer than #220. |
The end surface 3a ground in this grinding process is flat and
256 finished to have a surface ruggedness in the order of 0.05mm,
preferably in the order of 0.03mm. Since this is a very fine ruggedness,
it is easy to avoid a concentration of internal stress of the plate glass 3.
Further, working stress due to the weight of the glass is hardly applied
when fitting the glass. |
30 Further, a grinding direction in the grinding process is set to the

-10 -~



sash- body 5 for fixing purposes. Then, radiant heat to the main sash body 5
cah be efficiently conducted fromthe holding metal (9a) to the edge of
plate glass 3. This decreases the tenperature difference between central
regi on and edge of the plate glass 3, thereby to 30 dinminish the chance of
breakage. | n another enbodi nent of attachnment, as shown in Fig. 5 a

Frtting wiih AopeiDRiTRY aifesih B it on shiftoe v o AEe Sl 41 Phud ke i bl o
plate (e.g. z%ﬁ.? r%f('ﬁrhfs%&e&k@‘(@&arsfﬁf the 16%'%139&&&1 Rifectfon 8f £8d kngo! or ed

| ayer 19 may edge reglons of lass 3 wth the end
surfaces 3a hasunﬁ@wﬁd.er G‘hmahglpmtb agoid aatoneentmtibohefithemnal breakigg

treatment. Specifically, it is, formed by screen printing. Aiplatelsflrst
fixed on the plozeeand fhe like acting along the plate surfaces of plate glass 3
5 As shown in Fig. 1(b), the finishing process is carried out by a

grinding method based on buff grinding using an outer peripheral
surface of a grinding belt 11 rotatable on two rotary shafts. This buff
grinding is also called the finest quality finish using the belt 11 formed
of sheepskin. The grinding is done while applying an aqueous solution
10  of cerium oxide (grinding powder of very fine grain size) to the part to be
ground. As a result, a surface roughness as fine as 3 to 7um is
obtained (which is almost equal to a surface roughness of the front and
back surfaces of the plate glass), gloss may be brought out, a
concentration of internal stress on the boundaries 3¢ may be inhibited.
15 In terms of strength, it is about 4kgf/ mm?.
In the grinding process and finishing process, it is possible to
avoid a concentration of internal stress on the edge 2 of plate glass 3
and, in particular, it is easy to avoid a concentration of internal stress
acting along the plate surfaces of plate glass 3. As a result, it does not
20 easily break under the heat of a fire. It has been confirmed stress of
about 4kgf/ mm? is eased in terms of stress applied in the heat
reinforcing treatment.
For using plate glass as grade A and grade B fire doors in fire
protection tests based on Japanese Ministry of Construction Notice
25 No.1125, it is necessary to secure an edge strength of plate glass of at
least 26kgf/ mm? (where the opposed range d is in the order of 15mm).
The plate glass 8 in this embodiment can secure an edge strength of
4kef/ mm? with use of the holding metal 9, and of about 4kgf/ mm? with
finishing of the end surface 2. Thus, a reinforcement of at least 18kgf/
30 mm? may be obtained through the heat réinforcing treatment. Where

-11-



and a-squeezee not shown is sljd under pressure over the plate to discharge
printing ink froman opeéning, whereby the printing ink to be 10 printed is
placed on.the edge regions of plate glass 3. After drying the plate glass
3, the plate glass 3 is once heated to 200-250[err]C to print the printing
i nk. The printing of the printing ink may be carried out simnultaneously

with the heat geinforcing treat ngnt, of .pl.ate gl as . Thg dark col.ored

| ayer 19 is nd e|o|pp10§eethrgggq ﬁelsMBY t § or %8@#%&” %ee%mp?rartéu?orned
on one surfacey; t trég?dn : dop .ig The
met hod of for%’lﬁgretqiﬁg E% 0%213"?3'%5’?}! 1 |sbﬁg§ Q:'Irdlgr%h ?eghtggﬂtaﬁégl%rgg?\ 18
printing descrditmnishedttbea fminerextente ahddiherefore Aareinforcarhent pbat léamhs of
the plate glass_ tq be pprinted_ nay be nmasked.in advance, .and then the | ayer
may be for med kel mm? may be hiainad direngh e heasraripcing dreatiente col or cd

embadi mont & An' or g tha P 2pRRAARE eriitn or S Blded Hinnd s dBe wBE7TT 1

a require the conventional specifications of 760°C heating temperature of

plate glass 3 and 950mmAq back pressure for applyiﬁg cooling air from
nozzles. The necessary edge strength may be secured, for example, by
adopting a heai:ing temperature below the glass softening point (720-

10 730°C) and a cooling air applying back pressure of 500mmAq. Thus,
yield may be improved by preventing a deterioration in quality of plate
glass due to the heat reinforcing treatment (lack of smoothness on glass
surfaces and warping). It is also possible to achieve a reduction in
running cdst of equipment for the heat reinforcing treatment. ._

15 The edge strength (surface compression stress) of plate glass 3
was measured by a total reflection stress measuring method. The total
reflection stress measuring method was executed by placing, on a plate
glass surface to be measured, a prism having a slightly larger refraction
index than the plate glass. A circular polarized light flux focusing at a

20 point of méasurement is caused to enter at an angle approximately
corresponding to a total reflection critical angle. A deviation between
total reflection borderlines of light and shade appearing in the field of
view of a reflected light observation telescope was measured on a guage

" calibrated based on known stress. '

25 [Second Embodiment}

Fig. 3 shows a support structure for supporting plate glass 3
without using the holding metal 9, in which a ceramics rope (S1) and
ceramics paper (S2) are packed into the space 7 between plate glass 3
and holder 6. In the normal holding state with the opposed range d in

30 the order of 15mm, an edge strength of 4kgf/ mm? is secured finishing of

- -12-



range of 50% or less. <4> The plate glass 3 is not limted to the foregoing
enbodi ment 25 in which the heat reinforcing treatnent is applied by the
manuf act uring met hod using suspender netals. For exanple, a horizontal

rei nforcing method may be enployed to carry out heat reinforcing treatnent
whil e-'transporting plate glass on horizontal transport rolls. 30 <5>

IS8 e i e 1, ) 852,

o] assghas recglﬂggﬂé _Iﬁggtcﬁ ?g%\?gﬁgiﬁ%gatst 'rhgg{i %‘é?th@ 'hefPRimfiGiny ERAtle] at &
Where the opposed range d is shallow in the order of 10mm, the
temperature difference between central region and edge of the plate

5 glass 3 is diminished to a minor extent, and therefore a reinforcement
of at least 20kgf/ m.m2 may be obtained through the heat reinforcing
treatment.
[Other Embodiment]
Other embodiments will be described hereinafter.

10 <1> The grinding process is not limited to the grinding method
based on planar rotation cylinder wheel type grinding described in the
foregoing embodiment. For example, it may be used in combination a
grinding method using a cup wheel (with grinding diamond or
whetstone mounted on a wheel sﬁrface) (see Fig. 7), or a grinding

15 method based on buff grinding, or a grinding method combined
therewith may be used. The finishing process is not limited to the buff
grinding described in the foregoing embodiment. For example, the
edge 2 of plate glass 3 may be heated and melted partly, or chemical
dissolution may be used. In short, it will serve the pui'pose if the end

920 surface 3a is formed flat with a maximum surface ruggedness of
0.05mm or less, preferably 0.04mm or less, and the boundaries 3c
finished to have a maximum surface ruggedness of 0.007mm or less.

<2> The attachment of plate glass 3 to the main sash body 5 not
limited to the foregoing embodiment. As shown in Fig. 4, for example,

25 it is possible to use an elastic holding metal (9a) contacting the main
sash body 5 for fixing purposes. Then, radiant heat to the main sash
body 5 can be efficiently conducted from the holding metal (9a) to the
edge of plate glass 8. This decreases the temperature difference
between central region and edge of the plate glass 3, thereby to

30 diminish the chance of breakage. In another embodiment of

-13-



the -ot her piece(s) of plate glass may be wire glass, for exanple 5

<6> The setting blocks: are not linmited to chloroprene rubber, but may be
formed of, fluorine rubber, vinyl chloride el astoner or V|nyI|dene chl ori de
el astomer. 10 - 15 - CLAIM5 1. Heat-reinforced plate glass having
recei ved heat reinforcing treatnent over entire surfaces thereof,

(3a) of said peoiaps BEIEE 1R s APRtA Rl vf gﬁtﬁs}ﬁé{ia"es
surface ruggedyess eRRtichol@nd Matdl OB HttiABWilR Wikt edge (5a) of main
sash body 5, and an incombustible plate (e.g. calcium silicate plate).
<3> Asshown in Fig. 6, a dark colored layer 19 may be formed on
5 edge regions of plate glass 3 with the end surfaces 3a having undergone
grinding treatment and heat reinforcing treatment. Speciﬁca]ly, it is
formed by screen printing. A plate is first fixed on the plate glass 3,
and a squeezee not shown is slid under pressure over the plate to
discharge printing ink from an opening, whereby the printing ink to be
10 printed is placed on the edge regions of plate glass 3. After drying the
plate glass 3, the plate glass 3 is once heated to 200-250°C to print the
printing ink. The printing of the printing ink may be carried out
siinultaneously with the heat reinforcing treatment of plate glass 3.
The dark colored layer 19 is not limited to the foregoing
15 embodiment where it is formed on one surface of plate glass 3, but may
be formed on both surfaces. The method of forming th'e' colored layer
19 is not limited to the screen printing described in the foregoing
embodiment. For example, positions of the plate glass to be printed
may be masked in édvance, and then the layer may be formed by a
20 spray printing method. A pigment used as the colored layer 19 is not
limited to an inorganic material described in the foregoing embodiment.
An organic material may be contained in a maximum ratio within a
range of 50% or less.
<4> The plate glass 3 is not limited to the foregoing embodiment
25 in which the heat reinforcing treatment  is applied by the
manufacti;ring method using suspender metals. For example, a
horizontal reinforcing method may be employed to carry out heat
reinforcing treatment while transporting plate glass on horizontal
transport rolls.
30 <5> The plate glass 3 is not limited to the single piece of plate

-14-



(3c): between said end surfaces, (3a) and front and back surfaces (3b) of
said plate glass (3) are finished with a maxi mum surface ruggedness 10 not
exceedi ng, 0. 007mm 2. Heat-reinforced plate glass as defined in claim]l,
wherein said heat reinforcing treatnment provides a surface conpression,
stress of 17 to 25kgf/ mmferr]. 15 3. Heat-reinforced plate glass as

defined in clai;m1,or enei p sai.d end surfaces (3a) have received
grindi ng treatSiaRe dpsert nc{}’cﬁ ﬁﬁ?g‘ﬂ?g&? %ﬁ?eﬂcﬁmeof 20 4. '
Heat -rei nforceg , gqga ‘%?)6‘5‘& I f j r eQHERt over
entire surfacgg o?hxg%é;g ﬁ%zﬁlgﬁﬁi at -‘flglgn or ce%%g{' gtli%eglpgég %%lsn'g e

char act eri zed atriehbtadne piete pf plategilasshiSyedeivedheat fednforcimpnireatynent,st r ess

of 17 to 25kgf/ err] applie substantially,uniforntiy to entire surfaces
t hereof, and the other piece(s) of plate glass may be wire glass, for example.

5 <6> The setting blocks are not limited to chloroprene rubber, but
may be formed of fluorine rubber, vinyl chloride elastomer or vinylidene

chloride elastomer.

10
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25 - end surfaces (3a) of ;said plate glass (3) are formed by grinding
tteatnent applied along |ongitudinal directions thereof, boundaries (3c)
‘bet ween ’sai d end surfaces (3a) and front and back surfaces (3b) of said
plate gllass (3) being fornmed by grinding treatnment. 30 5. Heat-reinforced
pl ate-glass as defined in claim4, wherein said end -16 - surfaces (3a)
of said plate glass (3) are finished pt maxi mum sur f ace ruggedness not
exceedi ng 0.05nm and sai d boundaries (3C etween said end surfaces (3a)
and front and back surfaces (3b) of said plate glass (3) are finished wth
a maxi mum surface ruggedness not 5 exceeding 0.007mm 6. Heat-reinforced
pl ate gl ass ak deHeakueinforzed plateofglassimavingt gecgived heat reinforcing

treatment over entire surfaces thereof,

5 said heat-reinforced plate glass being characterized in that end.
surfaces (3a) of said plate giass (3) are formed flat and finished with a
maximum surface ruggedness not exceeding 0.05mm, and boundaries
'(3c) between said end surfaces (3a) and front and back surfaces (3b) of
said plate glass (3) are finished with a maximum surface ruggedness

10 not exceeding 0.007mm.

2. Heat-reinforced plate glass as defined in claim 1, wherein said heat
reinforcing treatment provides a surface compression stress of 17 to
25kgf/ mm?.

16
3. Heat-reinforced plate glass as defined in f:laim 1 or 2, wherein said
end surfaces (3a) ilave received grinding treatment in longitudinal
directions thereof. '

20 4. Heat-reinforced plate glass having received heat reinforcing

treatment over entire surfaces thereof,
said heat-reinforced plate glass being characterized in that said

plate glass (3) has a surface compression stress of 17 to 25kgf/ mm?
applied substantially uniformly to entire surfaces thereof, and

25 end surfaces (3a) of said plate glass (8) are formed by grinding
treatment applied along longitudinal directions thereof, boundaries (3¢c)
between said end surfaces (8a) and front and back surfaces (3b) of said
plate glass (3) being formed by grinding treatment.

30 5. Heat-reinforced plate glass as defined in claim '4, wherein said end
I —
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wherein a dark colored layer (19) is fornmed in edge regions on at |east one
of* said surfaces (3b). 10 7. Heat-reinforced plate gl ass as defined in any

one of clainms 1 to 6, wherein said plate glass (3) is double glazing. 8. A
met hod of finishing edge regi ons of heat-reinforced plate glass 15 having

recei ved heat relnforC|ng treatnment over entire surfaces thereof, said

Chat o ori nai wyrlioah 68 HoefoRg bhd ”@azﬁé“%ﬁ&d‘%&ﬂa%?ﬁé%%i o
glass (3) flalgupfacd FigBRENBRENDY! dxBEdinsd 0TEIRAS 41l sﬁi@%@hﬂ&r&sogf@ylenand

then a finishing step 1s executed to finish 20 "boundaries (3c
said end surf zbebweéﬂa)u(hedd fsunfacea(ﬁh)m& ﬁmntfamhbat(lﬁbl)lrfaﬁess (ﬁb.) agfisai® gl ass

(3) with a na ce ru n ot exceeding 0,007mm 9. A
heat - r ei nf orcé’hlaﬁﬁl g sg@ eﬁ%@ﬁ i RJRASHRBE Ruriage Tuggeess not
5 exceeding 0.007mm.

6. Heat-reiﬁforced plate glass as defined in any one of claims 1 to 5,
wherein a dark colored layer (19) is formed in edge regions on at least
one of said surfaces (3b).

10 |
7. Heat-reinforced plate glass as defined in any one of claims 1 to 6,
wherein said plate glass (3) is double glazing. '

8. A method of finishing edge regions of heat-reinforced plate glass
15 having received heat reinforcing treatment over entire surfaces thereof,
said heat-reinforced plate glass edge finishing method being
characterized in that a grindiﬁg step is executed to form end surfaces
(3a) of said plate glass (3) flat with a maximum surface ruggedness not
exceeding 0.05mm, and then a finishing step is executed to finish
20 boundaries (3c) betWeen said end surfaces (3a) and front and back
surfaces (8b) of said plate glass (3) with a maximum surface ruggedness

not exceeding 0.007mm.

9. A heat-reinforced plate glass edge finishing method as defined in
26 claim 8, wherein said heat reinforcing treatment provides a surface

compression stress of 17 to 25kgf/ mm?®.

10. A heat-reinforced plate glass edge finishing method as defined in
claim 9, wherein said finishing step is based on one of buff grinding,
30 partial heat melting and chemical dissolution.

-
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25 <claim 8, wherein said heat, reinforcing treatnment provides a surface
cohpression stress of 17 to 25kgf/ “pnferr]::+10. A heat-reinforced plate

gl ass edge finishing nmethod as defi‘ned in claim9, wherein said finishing
step i s based on one of buff grinding, 30 partial heat nelting and chemi cal
di ssolwution. -17- '

ABSTRACT

This invention relates to a method of finishing heat-reinforced
.plate glass and edge regions thereof having received heat reinforcing
5 treatment over entire surfaces thereof.

- Conventionally, in order to be usable for fire doors or fire windows,
it is necessary to carry out heat reinforcing treatment by heating plate
glass in the temperature range (about 760°C) far exceeding the
softening point of glass, and blowing cooling air under the very high

10 back pressure of 950mmAq to a continuous air cooled portion. This
heat reinforcing treatment results in a loss of flatness of glass surfaces
and warping to impair image reflection.

| In this invention, end surfaces (3a) of plate glass (3) are formed
flat and finished with a maximum surface ruggedness not exceeding

15 0.05mm, and boundaries (3¢) between end surfaces (3a) and front and
back surfaces (8b) 6f the plate glass (3) are finished with a maximum
surface ruggedness not exceeding 0.007mm. Thus, though the plate
glass is treated with heat reinforcement .by the method simpler and
more convenient than the prior art, the plate glass maintains

20 performance as fire glass. It is now possible to provide quality
improvement as plate glass, a reduction in running cost of heat
reinforcing treatment equipment, and a reduction in working stress due

to the weight of the plate glass itself in time of ﬁtting the plate glass.

18-
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{57) Abstract
Thermally tempered flat glass the whole

“surface of which is thermally tempered, and a

method of finishing edge portions of the same.
In order to set conventional thermally tempered
flat glass usable as a fire door and a fire
window, it is necessary to practically subject the
flat glass to a thermal tempering temperature,
i.e., heating the flat glass at a temperature in the
range {about 760 °C) considerably exceeding a
softening point of the glass, and blowing
cooling air at a continuous portion to be
air-cooled with a back pressure of as high as 950
mmAq. Conscquently, the flatness of the glass
surface is lost or flexure occurs thereon, so that
a refiected image is spoiled. An end surface
portion (3a) of flat glass (3) is formed flat and
finished so that a maximum surface unevenness
is not more than 0.05 mm, and a boundary
portion (3¢) between the end surféce portion
(3a) and flat surface portions (3b) at front and
rear sides of the flat glass (3) is finished so that
a maximum surface uncvenness is not more than
0.007 mm, Therefore, even when this flat glass
is subjected to a simpler-than-before thermal
tempering ~ treatment, the fire resisting

performance thereof can be retained. This enables the quality of flat glass to be improved, the cost of operating the thermal tempering
equipment to be reduced, and the stress occurring jn the flat glass due to the weight of itsclf during the installation thereof to be lessened.
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