30 Decenber 2003 5 1 - SPECI FI CATI ON | NTERLAYER FOR LAM NATED GLASS AND

LAM NATED GLASS TECHNI CAL FI ELD The present invention relates to an
interlayer for a lamnated glass providing for inproved deaerat ion and a
| ami nated gl ass conprising the sane. 10 BACKGROUND AR3U Thecémlpénal@d3gl ass
manuf act ured by i nterposing an interlayer conprising a sheet nade of a

t hernopl astic resin such as plasticized polyvinyl butyral between gl ass
sheets andbonding themtogether into antintegral unit is in broad use for
glazing 15 the wi ndows of autonobiles, aircraft, and buil dings. Wen such

a lamnated glass is subjected to i npact, the glass may break
up but the interlayer sandw ched iﬁgééiﬁﬁ%iip%onponent gl ass sheets w |

not readily be destroyed, and even after breakage, the glass remai ns gl ued

to the interymyeravir Seol hatmiNAris agRed snyw | 4 anpiaBes seatder ed.

Therefore, the bodies of nen in the vehicle or building are protected
against the injury by fragnents of the broken glass. Such a | am nated
glass i s usually manufactured by TEcHeI@ES|i PgEEm | nterl ayer between gl ass

sheets, draw ng the whol e .25 qver, a ni oll or placi At in rubber bag
and evacuating t h@}%a%&?soe%? PR R ntlp%jr;ﬁ%/e%o%cf ot ancg‘:tﬁlr?gy% f%or a
concurrent laeiwyedd olashenogdidduagl fai impnovappedebetiernnthel ghisatand t he

interlayer gngdes sugbipfingnehdialdy carrying out final contact bonding
~at elevated tenperature and pressure in an autoclave. 30 The interlayer

menti oned above is required to satisfy not only the basic performance
requi reiwents such as good cl aritypadeerdabid inRr, bul | et resistance, weather
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prelimnary contact bonding so that the formation of bu es
them together into an integral unit is in broad use for glazing
15 the windows of automobiles, aircraft, and buildings.

When such a laminated glass is subjected to an external
impact, the glass may break up but the interlayer sandwiched
between the component glass sheets will not readily be destroyed
andevenafterbreakage, the glass remains glued tothe interlayer

20 so that its fragments will not be scattered. Therefore, the
bodies of men in the vehicle or building are protected against
the injury by fragments of the broken glass.

Such a laminated glass is usually manufactured by
interposinganinterlayerbetweenglass sheets, drawing thewhole

25 over a nip roll or placing it in a rubber bag and evacuating
the bag to effect preliminary contact bonding with concurrent
removal of the residual air entrapped between the glass and the
interlayer under suction, and finally carryingout final contact
bonding at elevated temperature and pressure in an autoclave.

30 The interlayer mentioned above is required to satisfy not
only the basic performance requirements such as good clarity,
bondability, bullet resistance, weather resistance, etc. but
also the requirement that it does not undergo blocking during
storage, the requirement that it provides for good workability

35 in the insertion thereof between glass sheets, and the



by entrapnment of air may be precluded. To satisfy the above requirenents,
it is common practice 5 to provide both surfaces of an interlayer with
many enbossnent patterns conprising fine convex portions and concave
portions. As the geonetry of such concave and convex porbéomsbhet h2d@3are
di scl osed a variety of enbossnment geonetries each containing a
multiplicity of concave portions and the corresponding 10 multiplicity of
concave portions, and a variety of geom#ries each containing a

mul tiplicity of ridges and the corresponding multiplicity of troughs. The
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arrangenent” and, r ive size, beeh apanese
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conpri sing mﬂéwﬁ;&@ﬁ&r%mlasﬁw s&SpRedihdr®r sheet having a fine
concavo- convex & sur f ce attern for use as an interlayer for
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above is not only om appearanc
attention- di‘%%’ﬁfﬁ@:h@gtﬁcrﬁaﬁrg@r@#glme interference fringes causes 35 an eye
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side, the operaldfhplastic resin interlayer comprising a flexible
thermoplastic resin £ilm or sheet having a fine concavo-convex
(embossed) surface pattern for use as an interlayer for
lamination characterized in that at least one side of which is
20 provided with a multiplicity of discrete protruded portions
integral with the film or sheet, with all the concave portions
complementary to said protruded portions forming a continuum
on the same level.”
However, when such an orderly embossment pattern is
25 generally formed on both sides of the interlayer, the mutual
interference of the diffracting surfaces gives rise to a
streaks-like diffraction image known generally as the “moiré
phenomenon”,
Furthermore, since the conventional embossment pattern
30 is generally provided in a random fashion by using sand blasted
roll, it hardly provides for sufficient deaeration.
The moiré phenomenon mentioned above is not only
undesirable from appearance points of view but the
attention-distracting changeof the interference fringes causes

35 an eye strain and motion sickness-like symptoms in the working



5 involving the stacking of a plurality of interlayer sheets causes
appearance of the noire phenonenon, thus detracting from workability in a
simlar manner. The noire phenonmenon is nore |iable to occur when the
arrangenment and pitch of the enbossed pattern formed o0 thecedfesutd@Be of
an interlayer are nore orderly, and in cases where the arrangenent is such
that the distance between at |east two points of the convex portions of
respective enbossnents is constant or where the arrangenent of the
enbossnent pattern on both sides of the interlayer are identical, the

nmoi re pheno Ln. nost. i nstances.  Therefore, such_ enbossnent
patterns asﬂgggg?aéga §g§%§eaal%t%?53r YT Er HUELARY 22 PGt AR PDETREr n havi ng
a constant angupbionp; tichusreledsbineritd dired paoblepr eSepdatri wver kabbdshent
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~above noi re_phenonenon but” since the enbossnent pa i ner convex
portions is23b21eenedtt anexpehahnof BhAeyerbosarfapetternt hermagger the
protruded porfacasobuin dAngeruifeacagenabréosp@dr W | laddad abges pheteuded

portions, t pooling of .ai.r occurs in.concav ortjons of th enbossnment
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interlayer having enbossnent patterns ea having -~ an or array o
troughs, theChRCEEET Oh thRelRieiel B hgredide beeril f Ebmmciaté Bhenasedeher
si de byimototessst hanm@bt degseesced. nore preferably by 90 degrees, to
thereby obviate t@ﬁéﬁg 5§e,qgﬁﬂgqﬁg%%sment patterns as a grid pattern,
a stripe pattern, and a radiant pattern having a constant angular
pitch may be mentioned as representative embossment patterns
liable to give rise to the moiré phenomenon. |
20 Toovercome thisdisadvantage of the abovemoiré phenomenon
and the associated deterioration of workability, Japanese Kokai
Publication Hei-5-294679, for instance, discloses “a method
which comprises providing the surface of an interlayer with a
multiplicity of protruded portions in a controlled pattern and
25 further with an embossment pattern of convex portions finer than
these protruded portions in a random pattern.”

It is true that the above method contributes in a
considerablemeasuretoattenuationof the abovemoiré phenomenon
but since the embossment pattern of finer convex portions is

30 formed to extend not only to surfaces of the larger protruded
portions but also surfaces not formed with the larger protruded
portions, the pooling of air occurs in concave portions of the
embossment between the finer convex portions so that the
deaeration in preliminary contact bonding becomes insufficient

35 as a disadvantage.



It is known, in the above technol ogy, that the linear designs displaced by
90 degrees for obviating the noire phenonenon can be inparted by the heat
transfer technique using 10 a roll having engraved |ines of 45 degrees.
However, the larger the angle of engraved |lines of thea0rbktemberth@0Bess
easy is the heat transfer to be effected. Cenerally speaking, a pattern

of longitudinally parallel lines with respect to the flow of transfer can
be nost easily forned and a pattern of tfansverse 15 |ines requires
transfer tenperature control as well as a hi gh transfer pressure.

Furthermore, In therabove LSchaologionyg! 5% 108 1 LETREL AU Goatyl i L1at] on
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control I'i ngphthenbgARerature at initiation of deaeration according to the

size of troughs to thereby prevent said premature sealing at the pressure
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area or a |lapinated §£ﬁ§§u¥éth a large radius of curvature or in carrying
out deaeration under’ the stringent
Furthermore, 1n the above technology, unless the

temperature at initiation of deaeration in preliminary contact
bonding is critically controlled, a premature sealing of the
20 marginal part of the glass-interlayer assembly (e.d.
glass/interlayer/glass), i.e. premature marginal sealing,
takes place, with the result that the deaeration of the central
part of the assembly becomes still more inadequate.
As a measure to prevent the above premature marginal
25 sealing, there is known the method which comprises controlling
the temperature at initiation of deaeration according to the
size of troughs to thereby prevent said premature sealing at
thepressurebondingof the assemblyor themethodwhich comprises
increasing the coarseness of embossment. However, there is the
30 problem that in order to achieve a positive marginal seal of
the laminate, the temperature for preliminary contact bonding
must be considerably raised.
Furthermore, i1f the linear designs on both sides of the
interlayer are made parallel from moldability considerations,

35 theproblemwill arise that the handleability of the interlayer



conditions inposed by circunstances calling for increased 10 productivity
of lam nated glass, for instance, there is the problemthat the deaeration
and sealing effects are not so satisfactory as desired. Thus, when
deaeration is to be carried out under such stringent gondeteninsy 290Bs
difficult, in particular, to 15 establish a uniformseal between the sheet
glass and interlayer all over the area and, hence, deaeration and sealing
becone insufficient, with the result that in the final contact bonding
performed under heat and pressure in an autocl ave, pressurized air
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e enbpssing rol.ls havin nt despgns corres
vari ous prdé%%é%%% ﬁ@%%sg%? dﬁiﬁfgtéﬂ% ﬁ%ﬂu?%%fh?% %§ﬁ§°%$nﬂg dtOF nt@r ayer
filnms enbos%@ﬂiSf@CVarY0@s dés eeedi nensi onal patterns conpatible with the 5
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pr oducti vi t% EQI nts of view, urt ernore, e pl’ Imnary cont act
bondi ng pr otk %ng?%PoFQFﬁth%%éra%Fthb9lH?hﬁPHEae¥%tP%ﬁt¥§u%%ﬁpaﬁ%d with

the pnecessstavdivhngudederatdedl by twacuurh deageat & Dis s LRGY entSriador
mar ked diffgif”&@e%ntﬂgeaggngEEPnﬁegée?eggggggglénvégd ¥Q§£f€§ become
insufficient, with the result that in the final contact bonding
performed under heat and pressure in an autoclaﬁe,,pressurized
air infiltrates through the seal defect to form air bubbles
20 Dbetweentheglassandthe interlayer, thus frustrating toproduce

a laminated glass of high transparency.

The problem of such a seal defect can be resolved to a
certain extent by strictly controlling preliminary contact
bonding conditions within a certain very narrow range but the

25 compatible temperature range is so narrow that the incidence
' of rejects due to air bubble formation is increased.

Moreover, when a laminated glass is manufactured using
an interlayer such that both the geometry of embosses and the
level of depressions are uniform all over as desdribed in the

30 above disclosure, the variation in thickness of the very
interlayer film and the pair thickness difference consisting
of the difference in thickness or the difference in the radius
of curvature of the glass to be laminated cannot be sufficiently
absorbed.

35 In addition, in the case of the prior art interlayer, it



deaeration is effected at an elevated pressure in the former process, it
is effected at a negative pressure in the latter process, so that in
establ i shments having only one kind of equipnent, there are cases in which
prelimnary contact bonding 15 cannot be carried out.3AsDemertbhenezi003

herei nbefore, the prelimnary contact bonding technol ogy involving
deaeration is generally classified into a draw deaeration nethod in which
the glass-interlayer assenbly is drawn ®ver a rubber roll and a vacuum
deaeration 20 nethod in which the assenbly is placed in a rubber bag and
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that the air in the central part I's prevente rom escapi ng efficiently
but 10 remdiHE Rt appBATre|drs RBSHEEF Whil6h REc ki eapntactzonding
prel i niBar }aronitadie handiingl shiage, any residual air, which is snall in
amount, is all OW%% Hnoenc%iso%%ldv%ér%itn%% onrte%r It eerprlen_Liminary contact
bondingtechnologyinvolvingdeaerationisgenerallyclassified
into a draw deaeration method in which the glass-interlayer
assembly is drawn over a rubber roll and a vacuum deaeration
20 methodinwhichtheassemblyisplacedinarubberbagandsubjected
to a negative pressure to bleed air from the margin of the
glass-interlayer assembly.
In the deaeration method involving the use of a negative
pressure, the process starts with placing the
25 glass/interlayer/glass assembly in a sufficiently cooled (e.q.
20°C) rubber bag and starting deaeration. The vacuum hold time
is set to about 10 minutes and after the air is sufficiently
removed from the whole glass/interlayer/glass assembly, the
temperature is raised to heat the assembly to about 110°C. By
30 this procedure, the interlayer and glass are bonded alﬁggﬁﬁ
completely tight. Then, the assembly is cooled to the =
neighborhood of room temperature and the preliminary laminated
glass thus obtained is taken out and transferred to the final
contact bonding stage.

35 When the vacuum deaeration method is adopted in the



the final contact bonding stage (e.g. 130C x 1.3 MPa x | hr), wth the
result that a transparent |amm nated gl ass can be obtai ned. 15 However, if
the residual amount of air is large, the air will not be conpletely

di ssolved in the final contact bonding stage so that abrDboébbes appsar in
t he product |lamnated glass. On the other hand, if the ultimte
tenperature is set too low, an inconplete seal occurs locally in the
mar gi nal region and as 20 the pressurized air finds its way into such

| ocalities in the final contact bonding stage, air bubbles are produced in
t he produc m nate. Anot her factor contributory to the above phenonenon
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and pitch orf Eaguaﬂgpg?t?iadiga%Jev%tairnggdfinal contact bonding stage
: so that air bubbles appear in the product laminated glass. On
the other hand, if the ultimate temperature‘is set too low, an
incomplete seal occurs locally in the marginal region and as
20 the pressurized air finds its way into such localities in the
' final contact bonding stage, air bubbles are produced in the
product laminate.
Another factor contributory to the above phenomenon is
that, in a laminated glass of the glass/interlayer/glass
25 construction, there occur areas where one of the glass sheets
is urged toward the other glass sheet and areas where one of
theglasssheetsisurgedawayfromtheotherglasssheetdepending
on the accuracy of glass bending and the way in which the gravity
of glass acts.
30 Thegeometrycﬂfembossedsurfaceirregularitiesproposed
so far includes random geometries (a hill and a valley are
alternating) and orderly geometries comprising quadrangular
pyramids or triangular pyramids. In addition, as applicable
to the vacuum deaeration method, Japanese Kohyo Publication

35 Hei-9-508078 teaches that providing a route for escape of air



15 the enmbossnents nust be collapsed to a certain volune. Consequently, the
initial tenperature and the ultimate tenperature nust be shifted upward
alnmost in parallel, with the result that the effect of increasing the
productivity of prelimnary contact bonding, which is3@ Deaenla¢iroh003
process, is 20 small. SUVMARY OF I NVENTION In the above state of the art,
the present invention has for its object to provide an interlayer for a

| ami nat ed gl ass 25 which does not give &ise to the noire phenonenon even
when the arrangenent and pitch of its enbossnents are orderly, hence

providing fior a00d ilhty.in tting and lam natin oper ati ons and
good deaeré?{on_ln Eﬁ%hﬁ*%ﬁ%&?y150%%§8Ft5gﬁdFﬂg?reYﬁ%El?%sEn?erQWﬂiure
product i on ¥F2in@rmaiiesl epuss off Megexpiaidny 30 with a nini mum of
rejects for reasons HhedhbabulRl a T | ont ai ni sai d
interlayer.. The invent ieon has foesﬁeiﬁ 51:l ﬁf%khéerag%%jagggtggggcﬁjoaw Hél%ﬁ the

interlayer ¥or- 4t SARECEH UGrad S tHAR CHe raliges bhercapdee setaeiahi die
Wi t hout 5a nilsikiraire reepetare rerkgdsbadl S€dd Ba+eNeqn 35.d & 5t PR LENPELAtdr € at

initiation i t.prelim.nnary 30 Decenber 2003 9 contact bondi ng
is not cri t%mﬁi ily c‘%%t ;10[}1 ?35 %‘ﬁ‘ﬂ’ v S P e HotOh fuie Val&i feceF in
t enper at ur e-Feorf g @Anfg et beaddingalstseml tof chhseghassbubbeebayerhus,
assenbly, andthe ¢Af Bal e UASRAAUANL BaSAIdul N GILAVET oINS Aragent

invention has for its. still further ject to provide an’i ayer

"l aminated gi3s9® GAFEASAsORh: T EMREY driph ant Raitdsilstamperabubk oekialy C
d:.ll’i ngiet oriagc!en hanihibg mﬂ@iﬂdﬂdﬁe}/ ola_ndspcodumiﬁ_ﬂé ¥elRoqt Jﬁ_@f&{—?&&sﬁj ng of
gl ass, as S ration ealin roperties at prelimnary contact
bondi ng an V\%e?’cﬁglg%%ggpa %afgqmﬁ%alﬁr} ﬁg gf’éﬁ?‘?b%?% cagaetahg avoided
ef fi ci cent [YpkeP s fhieclle pt boesisi pgrieetsdof roardrous itdeanstempadaautangmat ed
gl ass cont aigfidgo A ) L MEEbaxss %}ﬁ; °d | o0, Lg df pgeted Lo an
interlayer . faor att amlirgaged gl asI_Jser I Crﬁi ggﬁ%gr i%géeﬁ;g{ﬁgy%p %éﬁFc(feprt&i n
sheet provi d6d Wt ¥iG5Es nend P ideipPitst hguebn i & idgest 2 oasrtridnicetiex
portiond§ ortHeotemigidesritenenft be collapsed to a certain volume.
Consequently, the initial temperature and the ultimate
temperature must be shifted upward almost in parallel, with the
. result that the effect of increasing the pfoductivity of

preliminary contact bonding, which is a deaeration process, is
20  small.

SUMMARY OF INVENTION
In the above state of the art, the present invention has
for its object to provide an interlayer for a laminated glass
25 which does not give rise to the moiré phenomenon even when the
arrangement and pitch of its embossments are orderly, hence
providing for good workability in cutting and laminating
operationsandqyxxideaerationjjlpreliminarycontactbonding,
thusinsuringtheproductionofa1aminatedglassofhighquality
30 with a minimum of rejects for reasons of air bubbles, and a
laminated glass containing said interlavyer.
The invention has for its further object to provide an
interlayer for a laminated glass which provides for good
deaeration without a risk for premature marginal sealing even

35 if the temperature at initiation of deaeration at preliminary



(hereinafter referred to sonetines as "interlayer"”). 30 Decenber 2003 10 In
accordance with a first aspect of the invention, therggi sepeniededoan
interlayer for a |lamnated glass which conprises a thernoplastic resin
sheet provided with enbossnents conprising concave portions and convex
portions on both sides thereof, and saidgconcave portions being provided
in a linear pattern, a plateau-formng top surface of said convex portions
havi ng fi ne concave and convex portions, as well as a pitch of enbossnents

[ | i£f t. f t . id
to ?Rireﬁ'ydc%bni’ﬁ%a ; BReSHel noarer o HERoRSIGT Y S beeih o285 "11°
In accor dangs i 5t 3 Re0N ga§9§g&naf cﬁf‘etbﬂl‘ff)%'}ta't(?ﬂ:’e (EBET & i i ayd dgd an

interl ayer for a Ianl | ass which conprises a thernoplastic resin

sheet provingathydh sREIOSSFENtEeCOfPALSENACENENG Pakkieats ygnd agenveax
portions on both sides thereof, and said concave portions on at |east one

si de haV|ngamﬂnan@m|glkesgeonmhmnlnguhaﬁ@ghmmérmgymalIs being formed in
said trough-like geonetry to thereby obviating an occurrence of a seal

def ect. BRI EF DESGRI PHONIOF iTHEDRMENGS280 Decenbes 2908112 fugtheris a
schematic diagramillustrating the enbossnent attern of the interlayer
for a |anm PRIEFTY &s ﬁé@BﬂéPng&@olﬂééﬁ%ﬁﬁ%rl Qr 32 Flgnhipajedy §éﬁéﬁat|c

diagramil | stratl t he enmbossnent %Egrn of, the |nterlaye g
| am nat ed df rcﬁ?ﬁﬁ? aCEﬁﬁﬁaréplvé Heisd SEangsy. 80 SPhOSERBRat ¢

diagramil | stra ing.t enhos er, of the i,nterl| r. for
!an?nated dsg’ ccgr |§' Pgllﬁggnﬁ?e &f§ Y4 |§ 85S scﬁyﬁﬁk t%llagram
il1ustrati éh%n%Q%§§fF8t o?atﬁﬁégéﬁ E@ﬁ'd&fﬁ'%%?r5é%e§a£§8h“aéﬁﬁ

gl ass accordi ngt
sealing properties at preliminary contact bonding and

which is capable of adapting itself with ease and
efficicently to varied processing needs of various users,
and a laminated glass containing said interlavyer.

The present invention is directed to an interlayer
for a laminated glass which comprises a thermoplastic
resin sheet provided with embossments comprising concave
portions and convex portions on Dbeoth sides thereof

(hereinafter referred to sometimes as “interlayer”}.



Example 5. Fig. 5 is a schematic diagramillustrating the enbossnent
pattern of the interlayer for a | am nated gl ass accord@egbtesmbsrEzanpl e 6.
Fig. his a schematic diagramillustrating the enbossnment pattern of the
interlayer for a |lam nated gl ass according to Conparative Exanple 2. Fig.
7 is a schematic diagramillustrating thg enbossnent 20 pattern (concave
and convex patterns) of the interlayers for |amnated glass which are
obtained in Exanples 8 and 9. Fig. 8 is a schematic diagramillustrating

t he enmbossnent pattern {concave and convex patterns) of the interlayers
for lamnated glass which are obtained in Exanples 10 and 11. 25 Fig. 9 is
a schematic dia i i e, e trer o}

convex patterns%ﬁgpé%téyﬁﬁ%g%lgggﬁpf%rﬁgggﬁgggﬁg?gg 8?a§§&§h|c ?Eéggfained
i n Conpar atineer&xanpl grdvilicd df 1intte SThHEERL ifo€i agr agmi hbisly agipgst he
enbossnment pattern (concave and convex patterns) of the interlayers for

30 | am nat exhigttassombithear @ abieaimgdl 4 i Bxanpbéa FAcand didovidgd &iths a
schematic diagramillustrating the enbossnent pattern (concave and convex
patterns) cmadmesnenes| ayermepfiosing amarmtetgl aps hiats ar engbt acardexn
Exanpl es 14 and 15. Fig. 12 is a schematic diagramillustrating the
embossment P3S4t % ePR PEEHC vsleond ek, panfesad)d GfonRVe nPRELAPES for
a 30 Decenher, 2003 13,Iagjnated | ass which is obtained inzgxa le 16. Fig.
13 is a sc 9 PEPRYHEM LR Gstirldtg iy RRkCehBos 8mee S5t 1 ?Fﬁ?ﬁ%nESFE and
convex pattern of the interlayer for_a. |amnated glLass which is obtained
o Compar ar Ve ASEnBle S RelYEr ab bl eng MR PEERE M BH
the pitch &fnf@rvedrPo0hboNas RdAPrasents; the Wellduflsddi®nts on one

pl ateau-formng top surfate of, the conveX portion, and ¢ represents the
width of theicopearg ROMffdfentl Grokd 4 Spatspheymt babdsageamd |daisthat i ng
t he enbossnent 10 pattern (concave and convex patterns) of the interlayers
for |am naitgtkgl asisiavhiteh anerebtyai bedianExampl esclframtel8ofFi goitd is a
schematic diagramillustrating the enbossnent pattern (concave and convex
patterns) gharhmnembrr| ayers for



| am nat ed gl ass which are obtained in Exanples 19 and 20. 15 Fig. 16 is a
schematic diagramillustrating the enbossnent pattern3(coacavbeangd0tdnvex
patterns) of the interlayer for a |amnated glass which is obtained in
Conparative Exanple 5. Fig. 17 is a perspective view show ng a wedge-shaped
tracer (tip wdth 1000 pm opposite fagg angle 90) for use in Rzv 20
nmeasurenent. Fig. 18 is a perspective view show ng the enbossnent pattern
of the interlayer for a |lam nated glass according to the fifth aspect of
the invention. Fig. 19 is a plan view showi ng the enbossnent pattern of 25
the interlayer fora | am nated glass according to the fifth aspect of the

i nvention. Referf Ng:t0rfhflceldiand Fighcdu AspERECSENtSH NenvdfioUgh; | i ke
configuration of the concave portion, 2 represents the segnmenting troughs

of the conugxfor tiisonpraiddddr epresentisr Biyéhe tept b of asegaeetl nglikgughs
of the convex portion. Fig. 20 shows an interlayer for a |am nated gl ass
accordi ng who.dthecainxthsaspectthefridyel a sweat reninwséee t( Prdwidepl antki ew
and (b) is a side elevation view. Referring to Fig. 20, 4 represents a
concave trcugpzankens 5 guppekets ar@mussnemor 3@ ecerber 2008vexR
DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present invention is now

descri bed iRPHetARF . OThBOFRt Slicffert R repE: | APENEIRIA CHAFTaSRsPartions

thernoplastic 5 resin sheet. . the thernoplastic resin sheet to be used
h the | vei i B, JSHRF o e he RO SHBGL & dvar MGBT b FBr EeBs ¥ ant Al od

glass interl|avers.can be utili .. thu f or, exanpl plasticized, .
pol yvi nyl é%%ﬁ%ﬁnﬁ%é n gﬁgéff' %§ﬁ§ﬁhet§%ﬁgggesfﬁlshgé B-ldEEQ%% e%%keinyl
acetate regj : h h e, Iesl | ast.iLgi zed
T R A
resin sheetwm@y® quite satisfactory in the basic properties required of a
| am nated glass interlayer, such as adhesi on, weather resistance, bullet
15 resistance, transparency, etc., the plasticized polyvinyl acetal resin
sheet represented by plasticized polyvinyl butyral

BRIEF¥ DESCRIPTIONS CF THE DRAWINGS



resin sheet can be used wth particul ar advantage. The plasticized

pol yvinyl acetal resin nentioned above is preferably a resin conposition
predom nantly conposed of 20 polyvinyl acetal resin and as the pol yvinyl
acetal resin, a polyvinyl butyral resin having a butyrzlietémivederp@® of
60 to 70 nmol % and a pol yneri zation degree of 1000 to 2000, for instance,
can be used with advantage. The plasticizer which can be used for said

pl asticized 25 polyvinyl acetal resin éﬁeet i ncl udes et hyl ene gl ycol

di - 2- et hyl butyrate 1,3-propy|ene gl ycol -2-ethyl butyrate,

1, 4- propyl ene gl 2- et te | ene, gI co
di - 2- et hyl butyra%%gl 1, lenﬁtiﬁr}éeﬁ‘éa g,Pgaszng[Lh%//? Ee SRR AMNe
gl ycol di - erﬂhyhbuﬂym@me;ndeeﬂhybenéoglycbhmBﬂadengBiﬁylimammﬂfhg'to

dipropylewmkggﬁﬁ%gstt -2; ef hyl butyrate, triethylene gycol
di - 2-ethyl pentdate, triethylene glycol di-2-ethylhexoate, tetraethylene

gl ycol _di - 2- et hy |-y dtsea s diemaii edéagrynol L isap i sheanbagsmaty| ene

gl ycol sdi gaprtdmat &f e antt@ela&eee%rl BV@QﬁthQte&hﬁlQQQ'ééh@@rchﬁY |tc9f
such 30 Deeenber %?03 %gg&1%6b|C|zer is preferably within the range of 20
to 60 parts Py arts by wei ght of polyvinyl acetal resin.

Furt her nore, Wnerkgte@essarachéxﬂtﬂ:mmﬂealgaﬁﬁrlJanﬂ-ﬂfﬁhmg thetdibddBredtit On
may contalqg%eehgyeﬁe %; 1%%%r§% a§oge§tlag ?bl|l as?hﬂ%%H§¥|0|qg

~ absor ber sion no f-3ai d
thernDpIastﬁ%@ﬂﬂ%ﬁlﬂ-sheet can be selected accordlngly in consideration of

the buhbet resist@nces and Qithaia i OBEREaR 1 LM ¢ o 0f4 kB Oatssk.ass and
is not i0 partlculagi restrlched but , IS the case w.th the

convent i ondl 2ttt Oy dhe dRteplarsty &8 tﬁliﬁﬁé§§tﬁg 9lasf AoCHFtiTdrtRse as
the interl| &pemElcedrding to the invention, said thernoplastic resin sheet

por L1 onson bot h 'ees T8 by i P BALRCPIARERPS BEE e SdRR v
aspect s fp%uﬁ?ﬁnnﬁﬁmﬁﬁhl@ﬁ@ﬂ%@%ﬁﬁ|ﬂﬁq dlamheaébdveleaboesoendl@@tt@rn

IS not ipar tR:glh@rd Ve restricted but enconpasses a variety of

Fig. 6 is a schematic diagram illustrating the embossment
pattern of the interlayer for a laminated glass according to.
Comparative Example 2. '

Fig. 7 is a schematic diagram illustrating the embossment

20 pattern (concave and convex patterns) of the interlayers for
laminated glass which are obtained in Examples 8 and 9.

Fig. 8 is a schematic diagram illustrating the embossment
pattern (concave and convex patterns) of the interlayers for
laminated glass which are obtained in Examples 10 and 11.

25 Fig. 9 is a schematic diagram illustrating the embossment
pattern (concave and convex patterns) of the interlayer for a
laminated glass which is obtained in Comparative Example 3.

Fig. 10is a schematicdiagramillustrating the embossment

pattern (concave and convex patterns) of the interlayers for
30 laminated glass which are obtained in Examples 12 and 13.

Fig. 11 is a schematic diagramillustrating the embossment
pattern (concave and convex patterns) of the interlayers for
laminated glass which are obtained in Examples 14 and 15.

Fig. 12 is a schematicdiagramillustrating the embossment

35 pattern (concave and convex patterns) of the interlayer for a



concave and convex patterns having multiplicities of convex 20 portions and
conplenentary concave portions. The distribution of such convex and
concave patterns may be orderly or random although an orderly
distribution is preferred. The above convex portions na§beeegulaér 0208aryi ng
in height and the correspondi ng concave portions may al so be equal or 25
varying in depth. Unless the paraneters specific to the respective aspects
of the invention are dissatisfied, the d8onetry of the above convex
portion is not particularly restricted but includes various cones

i ncl usi ve i I ram uadr.angul ar, 3 ram d, . circul ar cone,
etc.; t rung%?%%ﬂ%g%%sgagﬂéé% bg‘él(qur uncat e%al ??aﬂb%’g%m% glnq d, truncated
quadr angul ar pyr dfiql, 1Brigne scbdmnaticollagrgohd] ustrat ingdhessucocorest
having a higdt0drn NP Ledl chEadx ﬂ@@t@?ﬁgﬁkfﬁtﬁkzEH@@§29¥%rC9QFQ¥e
portion is. conplenentary to that of said convex portion. 3 he technol ogy

of form ng tHRIRHERL sHERTS i TRIGRIESS 1 PRE BN % coifermBoEt ee dhtet eidl 1 ol |
net hod, scal ender Retdrmetidiad rent aurcoexti?ushgp aletppdseand exérpstan-1ip

mbossi hod_whi ch takes .advant It thers.
Par 1 oul ar 1 bPLF B iy © LREAT e ERONATRLAGE g WH1E LAETROGE By o ch an

enbossnment Sorpumiacs iofekheconpresipor chmst antd andepirreenascale widtlzonvex

portions cagrbenprodyced. Jher gipossing roll for use in the above embossing
roll nmethod includes_the one manufactured by _subjecting the surface of a

"netal roll to bl &9 nd?vist & Sgheretdr &l agw sl dupgEat sREitdenenipo ssimert or

thg li ke anglst ten, (df»cmctmiaggi }[Moh{irﬁa{ p%fttt}eﬁ'@ﬂs)gbifpjdﬁé iﬁgeibgyé%gef%$
reduce excessjve surface peaks to thereby. form i ne e snent_ pattern
(concave an%g%%ﬁ%gﬁdp%f?%$ﬁg TEh #he o?%%?“%%r*%2%¥a?$%e%n§§o%?%i%@d by
usi ng an engravi nglan Lb (s siebemartiild §iaguan dahsserathggtthe enbossment
pattern (CoPZaNerAnt GO i RREIRANDR (@l l)S 2NahaVEAGe MLLY e L0 £0E
surface o netal roll to produce a fine enbossnent ﬁattern concave and
convex patt@PhRIted Fhess orpichiriseeobbntnedelnnexappbenetbynfdotfing a

fine emsossi ng parir ne(icoasanemnand COTWSXapall aenshtoAgihe: estibEaaenel a
bosoron: Drhlepf B A LAPLER0E: A2 FEERE]' 0P L HORIGATRY $ol 452 @
laminated glass which is obtained in Comparative Example 5.

Fig. 17 is aperspective view showing awedge-shaped tracer

(tip width 1000 pm, opposite face angle 90°) for use in Rzv
20 measurement.

Fig. 18 is a perspective view showing the embossment
pattern of the interlayer for a laminated glass according to
~the fifth aspect of the invention.

Fig. 19 is a plan view showing the embossment pattern of

25 theinterlayer foralaminatedglassaccordingtothe fifthaspect
of the invention.

Referring to Fig. 18 and Fig. 19, 1 represents the
trough-like configuration of the concave portion, 2 represents
the segmenting troughs of the convex portion, and 3 represents

30 the depth of segmenting troughs of the convex portion.

Fig. 20 shows an interlayer for a laminated glass according
to the sixth aspect of the invention, where (a}) is a plan view
and (b) is a side elevation view.

Referring to Fig. 20, 4 represents a concave trough and

35 5 represents an embossment,



of release of air in deaeration at the prelimnary contact bonding between .

the gl ass sheet and the interlayer is related to the continuity of the
concave portions of the concavo-convex configuration, and the pitch and
arrangenent of concave portions 25 have no inportant b2arPegempet h20@ase of
escape of air. In the early phase of deaeration, the air in the concave
portion of the concavo-convex configuration flows fromthe interface with
the gl ass selectively into the trough céfprised of the concave portions.
Then, the air in the trough is forced out via the 30 trough and the anount
of air that remains in the trough is of the order which the interlayer can
sufficiently absorb. The di nensions of the above convex portion and of the
above concave portionPPellmgd PestRIRI PN OF el | OTENLItess t he

paramet ers spect fige (or ddhil OSRRGH M APGELS Rfs B e 30, are

di ssatisfied but the interval (pitch) of caonvex portions enber 2003
17 is preferably LBREE aieErﬁf Hpe & et d cantgumpl s addepmplastic
parti culsar | yepiefstabdt y 200 to 800 pm Wthin the range of 200 to 800 pm

a still greater nt l.arit obt ai ned The hei ght of,. the
convex portion .%%%@?% ?lgs(é Srﬁglﬂh?sh gog’epl?%e?%?ﬁﬂi% ’gﬁ’?rbtli% m
Fur t her nor e2n¥ el [tdrgtinoeih sheelist eomi lebleachrcobeexs pbatmimmtes qreferabl y
50 10 1000 fitedaphodl thn 108 Wndersleodalal i41e Letfidl Lol as tiseg 1

" this specification  neans the djstance from'the cent convex or
concave pork% Vl‘f%lt%e%htreﬁ?sﬁ? %W%j%@ﬁr%@?ﬁ)@( @S@brﬁiﬁ@trportl on.
10 The 100l Iatﬂwberhe-t\ylmjrlté?@eﬁmsﬁé@fﬁ et £l A PRdne - QN R cBpndidg |

| argel y depg the The det rnlnant of the
vol ume of er%%lgrgrre & af8 #aes%ﬁjc%e‘gﬁ’dngar gEﬁéHF %?debﬁ@&? S?Pskbens and
t he expansdrenfiemned pl dthddie fthvesiengheopopflashe cconsdx @beetenarél'h@im ger
15 the plat&aurd o1k digy 1P 3o 1S 1COBYEXRRRLLS Oggha%rEHeol’a%gfgm A s dde

vol une of e(g]tr)ossrrent hat can be es i she ence egr ee of
coar seness BrRSNBOLETHG YeAn BAcCk #A pehespBn weatihegsesibssarentbwbl &ifre can

be set 15t haamm@epbﬁmmmcynt@iéwe&hé Ogsla?sﬁﬁéﬂi@d B@5sywhi ch is
]tree fromtzpe{p E eet r%rn%tggrg %E}Y ?g At t g (ﬁ[ eraéﬂ?e neé:essary
or marginal  sea |ng a prefF PCESMYaRETBbha Agd PP W5erak or
| ami nat ed gFestn bdeerfescauflie cheed i fh upalrscuhat adsaftagas
The plasticized polyvinyl acetal resin mentioned above
is preferably a resin composition predomiﬁantly composed of
20 polyvinyl acetal resin and as the polyvinyl acetal resin, a
polyvinYl butyral resin having a butyralization degree of 60
to 70 mol % and a polymerization degree of 1000 to 2000, for
instance, can be used with advantage.
The plasticizer which can be used for said plasticized
25 polyvinylacetalresinsheetincludesethyleneglycoldi—Z—ethyl
butyrate, 1,3-propylene glycol di-2-ethylbutyrate,
1, 4-propylene glycol di-2-ethylbutyrate, 1,4-butylene glycol
di-2-ethylbutyrate, 1,2-butylene glycol di-2-ethylbutyrate,
diethylene glycol di-2-ethylbutyrate, diethylene glycol
30 di-2-ethylhexoate, dipropylene glycol di-2-ethylbutyrate,
ltriethylene gycol di-2-ethylpentoate, triethylene glycol
di-2-ethylhexoate, tetraethylene glycol di-2-ethylbutyrate,
diethylene glycol dicaprylate, and triethylene glycol
dicaprylate.

35 In the present invention, the addition level of such



t he coarseness of enbossnent is within a given range, the margin can be
sufficiently sealed. 25 The first aspect of the present invention is
concerned wth an interlayer for a lam nated glass in which a pitch of
enbossments on one side is different froma pitch of eddodscembesr DM0Bhe
ot her side. By enbossing in such manner that the pitch of enbossnents 30
on one side of the interlayer is different fromthe pitch of enbossnents
on the other side in accordance with thé5first aspect of the invention,
appearance of ' said noire phenonenon can be effectively inhibited even if
t he arrange nt, and pitch of ssnents ar ratrver orderly. 35
General Iy sp aarcktfjncgl %pdesarpgr?cf? ggatyhé"l%%ilrnetg‘ﬁeﬁé RoRT 360 Dek b S2EH003 18
is liable th(HnghﬁMﬂEI'ﬂW@ palrassbgneightt bé b@lhvSmﬁBSaéétaINregﬂnﬂﬂ ayer
are nearly identi n t iLteh. . Ther ef Lo ng in
such manner that Eﬁ'ﬁ‘l n?c{]rrea %g%%oé%%%ﬁ?’a% e%%ﬁ Pjr cgc”gﬁcfsf}*?
the other sF¥et %hld%veami@rt dn@ayccrjyt%ma\rawgnas oﬁdci:etr:enm;se amrvm hewt pi tch
of enbossnestSoi DI @nE Sitdednd dthankich e of aaﬁt%e%m%au%ti Ldigy, side
|ntent|onah%% it ec nmes possible to effectrvely i nhi appearance of
the noire p ote en when the arrangenent and pitch of enbosses on
each side are comﬁ&r$MﬂanedeﬁrBﬁidl&hbmmbbea%tﬁ&trasmﬁCSh@éttéﬁm be
i nvention, f.erahl. vie t.i.on | east_one side
are cont | bl 1S BRI TR o O R Byt e R e bR Son
at | east omndien rrrReRereayeeaRsredms nlremmaihedc@rmean@or&rrms of

t he emhessngatt heepa®l § rﬁ@g@&m Al e s hat ﬂth@s %ﬁeeéés&'v@fay a{e

deaeration in relrnl ry cont act ngdrng IS re i nproved and
hence, the TEFRHHEPHhn Wi s SRGRTE ] ﬁb@ﬁka@arsl £5 Qi £nte 2
m ni m zed imei dence of rejects for reasons of |nclusron of air bubbles.

rurthermore, 11 hy (DS PERLANANLS LA ALBE BORLATR. OL ;11 GORgAYE, POrti on
on at 20 | east one si terlayer are cd e’fi
aspect of t Hee FIrRR kA § e lf%lrprﬁlmrebfmepmgs@e@tmtim @rdeoswdeni@s t he

i nterl ager ¢&n@ff§ﬁﬂ?@o}ﬁc&% bessiohBamd &avldBSrt DENnRIdiERoeh §IBOSSMENt S
on che, other sidey, I, Llie BALeh, oL STRORENT S 00, 202 3ide s stmller ¢ han
1.25 tines
ofthe1nvent1maaredlssatlsfled the above embossment pattern
-1s not particularly restricted but encompasses a variety of
concave ang convex patterns having multiplicities of convex
20 portions and complementary concave portions. The distribution
of such convex and concave patterns may be orderly or random,
although an orderly distribution is preferred.
The above convex portions may be equal or varying in height
and the corresponding concave portions may also be equal or
25 varying in depth. -
Unless the parameters specific to the respective aspects
of the invention are dissatisfied, the geometry of the above
convex portion is not particularly restricted but includes
various cones inclusive of triangular pyramid, quadrangular
30 pyramid, circular cone, etc.; truncated cones such as truncated
triangular pyramid, truncated quadrangular pyramid, truncated
circular éone, etc.; and pseudocones having a hill or
hemispherical head. The geometry of the above concave portion
is complementary to that of said convex portion.

35 The technology of forming the embossment includes the



25 the pitch of enbossnments on the other side, the inhibitory effect on
appear ance of the noire phenonenon tends to be insufficient. The nore
preferred ratio is not less than 1.3 tinmes. Furthernore, in the first
aspect of the invention, it is preferable that the pi$ehD¢tdpbef 2003
enbossnments on one side and 30 the pitch (L2) of enmbossnents on the other
side satisfy the relation of (L1) < (L2), and the proportion of existence
of a convex portion on the other side Wéthin the range (Li x 0.25) of
before and after a position of a convex portion on one sirde is not nore

t han 50% of nvex rt| ons o one 35 side. Wien the convex
portions sa%’&ﬂl’r yg]%ufﬂég 3 @?% | O30 Bsednter L AOD CEREPEF e AT i G
above, the I@ﬁﬁm,eapdlemt@‘m ilansd ipanisfys iveme o aht 0Ralaogiscadvaaoiuwdid i ons.

Thus, the pyopRNntd @Q gfc Xi co r n on Lhe_gther side
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concavesporqumlmm3sk:dﬁ\pré%m%eélohélt&ﬂt SrRPeShE I CAId L anliNGdREMm ”
position of onvex ortl on cEi'l:‘%ﬁfgoncave portion" neans the position of

the center o e'To DTy portion and the term"existence of a
convex portion orThe @mrﬂlmaammrmlldn fokOumeansa the @md)«séeétﬁ;}@o@é,m@er@pnter

of a Conve&né)lfh&i)@?x%\i%d@%r{:lggrbne %ﬁﬁf%%%aﬁ?@oég r}%jyectq:&gm%:% dseuz? d_Lhe

embossment on t he "ot her range
requi r enentof 234eHl BALS t‘bblﬁﬁ*élﬁﬁlwléifpﬁéhtaﬁ@rfo@lwamm oetﬁﬁeetfwleiqon

i nhi bi ted. dBhirlderethprenes bad, PERER) tﬂcpma 5iAQtw K & LB2Ri 300 gt Ngasti ||
nore 15 preferredl o_pgrtlon i S not noy an 10% and the particularly

preferred propor Osﬁd'fﬂ%te’f%ef%v%a%’ég% eafist EPnthaseby afyan (L1 x
0.25) of bef (fﬂ@eaﬁmbassmentrrm’qjmml (@orafavé: aaBvexnver p@mtwl% ypentiign on

one Side. \hbresextsis, Wl 5,150 COMER, ROLL) 0.1, FORSAHS BRELASE. 25

the. case. may. be, on t rmore, A& st
the pr esentmiWeﬁ?@@ﬁansﬁﬁrFénﬁr@T%@W@lﬂ%t p@-h‘éecnr{map’@rammw at

| east aBe Yialeremis) @rfovhﬂgctriqraarm@ﬁﬁmp@ét@{@su\é\lﬁbhg &P% ﬁ@’?Q%SrcPPiter n
of depressi onspls not Il%nted rgt near one but may f exanpl e be a

grid patterty 2GR etteerﬁosﬁ?e &k %Wér‘%%l‘?c‘i‘)‘é%t%l?% CRPY&HE t her
i mprovenentPdterns) on the roll surface, and the one obtained by forming

a fine embossing pattern (concave and convex patterns) on the
surface of a roll by etching, among other methods.

20 Referring to the geometry of said embossment, the ease
of releaseofair indeaerationat thepreliminarycontact bonding
between the glass sheet and the interlayer is related to the
continuity of the concave portions of the concavo-convex
configuration,andthepitchandarrangementofconcaveportions

25 have no important bearing on the ease of escape of air. In the
early phase of deaeration, the air in the concave portion of
the concavo-convex configuration flows from the interface with
the glass sélectively into the trough comprised of the concave
portions. Then, the air in the trough is forced out via the

30  trough and the amount of air that remains in the trough is of
the order which the interlayer can sufficiently absorb.

The dimensions of the above convex portion and of the above
concave portion are not particularly restricted unless the
parameters specific to the respective aspects of the invention

35 are dissatisfied but the interval {(pitch) of convex portions



the deaeration efficicency at prelimnary contact bonding can be realized
by adopting a linear pattern for concave portions on at |east one side of
the interlayer. 30 In the first aspect of the invention, it is so arranged
that the pitch of enbossnents on one side is different3®rbeceheer pp@¢h of
enbossnents on the other side. As this difference is intentionally created
between the pitch of enbossnents on one side and the pitch of enbosses
pattern on the other side, the 35 noirelphenonenon does not take place even
when t he arrangenent 30 Decenber 2003 20 and pitch of enbosses are orderly,
so that the %?Mllt cutthg and | am nating operations are inproved.

Fur t her nor € rt?éﬂéynt}b e i's TucAURPIHE AR Tortd®hdTon at
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carrying out enb%na n such mgnner that _the nbossnents on
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on the ot héve shdersbovotitdafridpoteirnn mift i st eneel Df taiepPes Pafdt igh on

t he ot her r 1 5 before and after the
posi tion 18 %%a%%%nmvle%xg%%re PPOR chlelcdnfe ) LoREER S BRECAbE O 0% of
t he nunber '&F té'tﬁw\ﬁé%@t;ﬁrr tdforirormdimcaditdesonvrx igthiduintaawe afdmecion.on t he.

noi re phenonmenon s Sidl':ﬂaﬂs‘irﬁlhﬁrtf\) B QR ey IR JB618HRSSIN9 1N

such a manner_ .t hat .the patte concave portions on at |east one side
will be a I‘?%t%ﬁa(pal:ﬂr&jr 9 i kargdeadteRsiend: rani ey o g ke fect i s
further enhsmsetmebte. s@bendeaspetiant s I thevest g dﬁeﬁ@aggm@ﬁdsvﬂﬁé\ an

i nterlayer ich the concave_p on at | east
one side ha@% lDa'Lreough%l%f %qr%%%ﬁLtEhQ \é@ ﬁ'ogvc%n h Ja?nsb%?%o TR e
convex por tc?%ﬁb@nptlﬁée§érr§0§mélégh‘é@pa0QiTpﬁ aoewexf pomicagnt. opThe nlaheesecond

aspect 16f tie Ipl\éﬁ;rttdwrfdrmu\ﬂa %pt be %ﬁecéﬁﬁveRC’%Bk@BoH”lét %1?@51 00 si de

has a trough- eorretr cont i nual o) a mar ment
i n deaer at lglon éﬁf ICgl[ y ossment Q%at can be estn;bllshed and, hence,

the degree of coarseness of embossing can be smaller. When a
large embossment volume can be set, there can be obtained an
interlayer for a laminated glass which is free from the problem

20 ofprematuresealing. Atthetemperaturenecessaryfornmrginal
sealing at preliminary contact bonding, the interlayer for a
laminated glass becomes sufficiently fluid so that insofar as
the coarseness of embossment is within a'given range, the margin
can be sufficiently sealed.

25 The first aspect of the present invention is concerned
with an interlayer for a laminated glass in which a pitch of
embossments on one side is different from a pitch of embossments
on the other side.

By embossing in such manner that the pitch of embossments

30 on one side of the interlayer is different from the pitch of
embossments on the other side in accordance with the first aspect
of the invention, appearance of said moiré phenomenon can be
effectively inhibited even if the arrangement and pitch of
embossments are comparatively oxderly.

35 Generally speaking, appearance of the moiré phenomenon



can be realized. 30 Furthernore, in this second aspect of the invention,
the projecting top of the convex portion is flattened. The larger the
area of the plateau-formng top is, the larger is the volune of convex
portions of the enbossnent, with the result that the 3VePaupnisar f2HE3
roughness of the enboss can be relatively reduced 35 and, hence, said
premature margi nal sealing of the. 30 Decenber 2003 21 gl ass-interl ayer
assenbly in the prelimnary contact bon@Bng stage can be effectively
prevent ed. Nbreover the interlayer wll be sufficiently fluid at the

ordi nary ten%)ﬁ{ uJae which is nece sar for effecting a marginal seal of
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trapezoid 15ntﬂmlf1cgmlalypmw}mémams nes esisele top of Bactifvdlie aamied: portion

and the co reas I pvex, ortl on so _that the
premature m':l‘]grig i nai sea %%o %1\{:% Elﬁggghﬁhpgr %g B YRR DI TR LR i vel y
precl uded |‘?‘P H@tﬁrféplfnﬁﬁh@s‘rs@én@lacﬁadb@ndiengrgt‘aglepafm‘ex‘eébyevrdd@w r

presentici n the cemnf rale a8 2@ spfectherokasS1hPLEEL8YET 1 ’@%@@é’fi@a{blb@
effectively_r nq%bﬁ_ﬁ in the pr% i m nary contact bonding stade.

above- ment i O cﬁ(Yret PBREAPEFePARY 1o8Sk PR sééﬁc%% %ﬁfbtjefﬁ%ﬂﬂex
portions on the Fatiesnfiorgrichg tt tpe st @oes poEJtatomnbmgth@eeMQﬁemhe

convex port/ an-ince 5_sel f - adhesign
Cntertayer Bac hrasEAhe syaelfr D 1RRRETagR O AT nphvaipoaTe
handl eabi | iR§r BioR DA Hee stibhsprsat w@m@/ené:ﬁdccvmuexcgbﬂamwem it d

pl at eaus. Tf@fﬁi&i@tﬁ@yr@ﬂgﬁ@'@éﬁa@ioﬁah@ ﬁ@@lﬁm EShtd & B Mng N | ess
t han Ra=2. 5 ]%/%éfYRa i S ?ﬁ‘gji I(éss than 2.5 pm the 30 sheet- to sheet

contact ar e’é et %3 r SBERARL Itll%ﬁes‘ﬂtlng laminated glass
w1ll be of high quality with a minimized incidence of rejects

for reasons of inclusion of air bubbles. Furthermore, it is
more preferable that the bottoms of the concave portion on at
20 least one side of the interlayer are continual.

In the first aspect of the invention, the pitch of
embossments on one side of the interlayer is preferably not less
than 1.25 times the pitch of embossments on the other side. If
the pitch of embossments on one side is smaller than 1.25 times

25  thepitchof embossments on the other side, the inhibitoryeffect
on appearance of the moiré phenomenon tends to be insufficient.
The more preferred ratio is not less than 1.3 times.
Furthermore, in the first aspect of the invention, it is
preferable that the pitch (L1) of embossments on one side aﬁd
30 the pitch (L2) of embossments on the other side satisfy the
relation of (Ll) < (L2}, and the proportion of existence of a
convex portion on the other side within the range (L1 x 0.25)
of before and after a position of a convex portion on one side
is not more than 50% of the number of convex portions on one

35 side. When the convex portions satisfy the topological



even when the interlayer is stored as a stack in the conventional manner,
sel f-adhesion will not be a matter of concern. Mdre preferably, Ra is not
|l ess than 3.0 pm Fig. 7 is a schematic diagram showi ng the. enboss pattern
35 (concave and convex patterns) of the interlayers obBai hedenheB02DBBenber
2003 22 Exanple 8 and Exanple 9 which are described hereinafter. In Fig.

7, a represents the interval (pitch) of convex portions of the enbossnent
and b represents the width of the plated®@ form ng top of the convex portion
of the enbossment. 5 In the second aspect of the invention, said width (b)

of the pl at eaél r? %rabl not Eejls t han 20% of .t he |tch of convex
portions, i- be‘la %%S SPEFRIY Srot PESR ¢ ham POFdL OPF Eb]/%P patipd¥dhthan
20% there mvaotom@l@@teahembmmmm eI‘IthUSUCﬁ:e@S@J:OIpl@rSZQbﬁ wal ume of
convex port} t r r.gin not_ be wel |
é)@f@%@r?ce P)% a %@h agéﬁ%ﬁﬁoen ARNGld gtl:h %O%ﬁq%rhép range (oo

i nhi bi ted. ont e oth IS as grea
subst ant i al F ol c%?tbé’\fé?e%@?@é pHa @Et%éhermsstmm ofTherafove, pdttai drs

preferalyl y b€ssne tdiate Ja@%rerﬁyx%bqrﬁfn%rta%%en%a@%@ﬁtBﬁnt ?%ux{t@éfoé’fr
t he second as ect of the invention, the w dt h sal d ateau may al l

be const ant SOYCHEY RAFY I A7 §iej Sde - nehs Eﬂ?%ﬂf 1Paﬁﬁb?n W%Fthfl%ttit%
second aspethe dfertmée posatticonofi & (l:(Sn‘pé}ef;m’r&bdcm drhat c@ﬁ@a@ét@k@io@oncave

and convex i i f fromthe pitch_ of concave and
~convex pattrg%‘%rlllggr()tﬁiié Fﬁ&%fm?ﬁgretﬂﬁs egltfstfg 8 A AP FRY S T OB
phenonmenon #@dddetieern dreipitanee dhe C@Tbt@spentlpatqrea coficenegver ahahtonvex

patterns) imeahdensesonskaspest tEHe ERBteRVENE | Qfh e 89%0&% Rz‘e%f?{i n.
restricted _but includes |inear, id-1ike, radial and hem spherical, anong
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preferred proportion is 0%, that is the case where, within the

range (Ll x 0.25) of before and after the position of a convex

Oor concave portion on one side, there exists not a single convex

. portion or concave portion, as the case may be, on the other

20 side.

Furthermore, in the first aspect of the present invention,
it is preferable that the concave portions on at least one side
-are provided in a linear pattern.

While the emboss pattern of depressions is not limited

25 to a linear one but may for example be a grid pattern, a radiant
pattern, or a hemispherical pattern, a further improvement in
the deaeration efficiency at preliminary contact bonding can
be realized by adopting a linear pattern for concave portions
on at least one side of the interlayer.

30 In the first aspect of the invention, it is so arranged
that the pitch of embossments on one side is different from the
pitch of embossments on the other side. As this difference is
intentionally created between the pitch of embossments on one
side and the pitch of embosses pattern on the other side, the

35 1moiré phenomenon does not take place even when the arrangement



vol ume of said convex portion are increased so that the premature margina
sealing of the glass-interlayer assenbly in prelimnary 35 contact bondi ng
is effectively inhibited. Therefore, the air 30 Decenber 2003 23 present in
the central part of the glass-interlayer assenbly is aDsbDeethbeti 200
purged out. In particular, the above characteristics are further inproved
when the ratio of the wwdth of said plateau at top of said convex portion
relative to the 5 pitch of said convex Blrtions is not |ess than 20% The
third aspect of the invention is concerned with an interlayer for a

| am nat ed V\:hl ch _said concave portion t |east one sjde has a
trough- | i kgilgzg)ne{' %8“@88&%%5 ORR T LY 1238 %&aﬁea PavQEkPH bhygntt i ke
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- The above segrrentl ngvva era Iy arrange equa I nt'er
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roughness (tﬁ%e/}lu%e% gf%%&llv\é?{ ggxdi?ioﬂss Oﬁng{lE;RZSlde, the inhibitory effect
on the moiré phenomenon is still further improved.

Furthermore, by embossing in such a manner that the pattern

| of concave portions onat least one sidewillbe a linear pattern,

20 thedeaerationefficiency-improvingeffect is further enhanced.

The second aspect of the invention is concerned with an
interlayer for a laminated glass in which the concave portion
on at least one side has a trough—like geometry with a continual
bottom while the convex portion on the same side hes a

25 plateau-forming top.

In the second aspect of the invention in which the concave
portion on at least one side has a trough-like geometry with
acontinualbottom, amarked improvement indeaerationefficiency
can be realized.

30 Furthermore, in this second aspect of the invention, the
pbrojecting top of the convex portion is flattened. The larger
the area of the plateau~forming top is, the lai:ger is the volume
of convex portions of the embossment, with the result that the
average surface roughness of the emboss canbe relatively reduced

35 and, hence, said premature marginal sealing of the .



35 0.25 on at |east one side. 30 Decenber 2003 24 Rz, referred to above,
represents the surface roughness of the enbossnents on at | east one side
and it is a 10-point average roughness as neasured with a conical tracer
(tip radius of curvature 5 pm vertex angle 90) in ackordanssbatrth0IBS B 5
0601. Rzv, referred to above, represents the surface roughness of the
negati ve nodel used for the enbossnent on at |east one side and it is a
10- poi nt average roughness as neasured ®iith awedge-shaped tracer shown in
Fig. 17 (tip width I 0 00 um opposite face angle 90) shifted in a
direction nrmal e tip wdt 1Q in accordance with JI'S B.0601. As
used in thl% clll}qﬁecrgﬁyoerfp atsﬁgr‘&’é'rymmngpeoﬂrﬁ EMERFTY { FRA B REAEINY reans
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novenment of aoll cl osei related to the ease of | apse 30 Decenber
2003 the consequent ¥ increased volume of the conveX'portlon 50

that the premature marginal sealing of the glass-interlayer
-assembly is effectively precluded in the preliminary contact
bonding stage. Therefore, the air present in the central area

20 of the glass-interlayer assembly can be effectively removed in
the preliminary contact bonding stage.

The above_meﬁtioned‘convex portion preferably has fine
concave and convex portions on the plateau~forming top surface.
Flattening thetopof the convexportionmayresult inanincreased

25 self-adhesion of the interlayer but this self-adhesion can be
suppressed for improved handleability by forming such fine
concave and convex portions on said plateau.

The surface roughness of said top surface is preferably
not less than Ra=2.5 pm. When Ra is not less than 2.5 um, the

30 sheet-to-sheet contact area of the interlayer is so small that
even when the interlayer is stored as a stack in the conventional
manner, self-adhesion will not be a matter of concern. More
preferably, Ra is not less than 3.0 pum.

Fig. 7 is a schematic diagram showing the emboss pattern

35 (concave and convex patterns) of the interlayers obtained in



Py

25 of the enbossnent in |lamnating work. Intensive analysis of the

rel ati onship of the above Rzv to Rz reveal ed that when the relation of
RzviRz - 0.25 is satisfied, the deaeration and sealing .perfornmances in
prelimnary contact 5 bonding are satisfactory and, in3¢heedémiaércoddact
bonding carried out under heat and pressure in an autoclave, there is
obtained an interlayer alnost free of the air bubbles which mght be
formed between the glass and interlayer28ue to infiltration of pressurized
air fromthe poorly seal ed positions. 10 Bl ocking of the interlayer depends
on the nu t i rl ayer stacked during storage but generally an
interIayepbﬁ%%@é%%ngETU?B§?W%%éVé?§ écsoﬁéﬁngg CERRFAVALGEIBRISETt ol T }am
i s enpl oyedFasd Tora sueghresenitist ehleayeterivhli $ponkl) necessevyx portakesi nto

consi deratigp %Qréﬂ%é’sﬁ%nﬁ h&@rg%?%%gg%% 200 V"llSdéc*? CJltOQ%I sheets. It has

been found that the interlayer satis e above-define Tondi ti.ons
shows sati sPhetery Freekingon fi $heneenysdepoationdobf tlse cdmbegsrienide and

can be easi|y hani ethe kBcEHArAGSe @G 1 BRLNELYEG WOK Ko iy Wl‘éltfhg‘(‘%s %gspeﬁ
e

of the inve the preferred, ., 20 |nierla er 1s one having a I ne

tio _
surface roug %gggtgﬁWﬁﬁ¥F@§?ﬁ@§l¥ﬁﬁﬁé $SHi AR Y heériget tRAVIhecav ek i ned
surface roughihesss onl .ye.ob/anis ghckelf ant 4141 ¢ he tollbes shae Jwvi ng ft Bea is
convent i onaj o £89s5M™BRL C I Si inge. c ve and_copnvex patterns is

~al so accept a%l§e.‘ 25 IEDf hgg?%%ﬁ gtsjlﬁ_elg? Oggpacat neecl?r?vglﬁ?i@%ﬁ,lep e trouyhe nay
be provi det! SA18 Y3 heeg o€ serivgereat ke spri e igs fiid poeiagurat hangindhe

fifth aspecsedfididand P¥RIH benwks1atnhiberbayerod ¢he hadnakad 9&@8}&/%\ ,
whi ch the concave gortlo on, ag Ieast_ﬁfe side has a continual trough-like
geonetry antt <ai dEE8MVAR ot GRersobh! thel Samibsitae thad lyegrereheye
troughs whiperaidotdbihef esbbdsaegentTingré fotghs A5 iBObrefe0ABl gnle t He

sane | evel %aﬁ%%ft t oMo Qéréf‘ &9 }ﬂ‘é’ﬁ'm&rré’”%"ﬁi geonetry of said

concave porfion. e nmal n func e segnenting ttoughs of the convex
portion is to coMf?ERO¥de Aadiia agecnd asreonédre andenbhvex.the3gidhlus,

when the nusbesaind pSaitdasLeRBNELNGLE rQISahS JNG8A%8dy 30-Deggnber, 2003
26 the vol umrraeyogetcr)lg ggﬁ]&gﬁ/ew{ig&f:onvex is decreased to facilitafe

In the second aspect of the invention, it is preferable
that the pitch of concave and convex patterns on one side is
different from the pitch of concave and convex patterns on the

20 other side. If these are equal, the moiré phenomenon tends to
take place.

The embossment pattern (concave and convex patterns) in
the second aspect of the inventionisnotparticularlyrestricted
butincludeslinear,grid~like,radialandhemispherical,among

25 others.

Since, in the second aspect of the invention, said concave
portionsonat least one side of the interlayer forma trough~like
geometry which is continual at the bottom, the bottom of said

~ concave portions 1s continual so that good deaeration can be
30 achieved in preliminary contact bonding.

In addition, since the top of said convex portion forms
a plateau, the area of the top of said convex portion and the
volume of said convex portion are increased so that the premature
marginal sealingof the glass-~interlayer assembly inpreliminary

35 contact bonding is effectively inhibited. Therefore, the air



sealing particularly at the marginal part of the glass-interlayer assenbly
and conversely when the nunber of said segnenting troughs is decreased,
the vol une of surface irregularities is 5 increased so that the prenmature
mar gi nal sealing and consequent entrapnment of air in 3heDeesmtbatr 2@QBon of
the glass-interlayer assenbly can be effectively precluded. The geonetry
of said segnenting trough in the convex portion can be freely controlled
so that an interlayer having 10 both a2§ood deaeration characteristic due
to the continual trough-like geonetry of the concave portion and the good
sealing c cteristi,c due to the above. segnenting, troughs of the _convex
portion ca%%s%r%%\ﬁrﬁgg’eegfﬂtfa n§2& fP%i ﬁﬂ%%f?%sT’&WQ% aspey
processi ng heetssofeVtedbuse Ugarsrgdd dilyg. I8 ipsraipelspectheeapbew show ng
t he enboss i i r ' e I ac ing, Lo the
HTth aspect or ihe s mantron and e orefgv Rl ARFELE T8 08 PREVIR® | 1
the fifth a¥hetaldPlateanaéntrenof tdid resugied petigoonelalyiteoto tite

concave sporpioth a5l SLUIEAdhRek tOHghen2 0§ ndd 1dies canueX qortion my be
provided in a grig or_.a random configuration byt the grid configuration is
preferred. Furthet® itr“PJ‘[’sr’Fg1 FHE & pggﬁ SPVERE PRV &AL FORCEFRR dibtth atbf
segment i ng intoeighsySr iffont bel aivaixe d @rltasen i mayh heh waiifoeshcave randoinn
al t hough a i.f p i S; r In fifth aspect of the
Fvont Pon- P ERIEPOYe |1 R BT h Bkodh, Tl Gekblerdy 28R Yo ded T

sati sfyi ng Whel s eFei FrHeed nby Tohdi tForsh bt kerg¢onettayer having an

enbossent  sati sfryitge dgfifed Gondi td ONShOM YA Qe L Widhdihe, L her
si de having_the conventifﬁaltenbossne t i .also acceptable. 30 I'n the fifth
aspect of the I mvent? off'thettomRe t argRngenegdst /8 Jifdé have a

continual tpoughive keeageamtvot bedcaeveéndwhen ddven geoneler pootoh€f the

PrbaSoreny trose] EALSAIRE e e 11300 HEFRRULE Ll LGRTSE LAY GONt 2t
ondi ng of the glass-interlayer” assenbly, the continual trougd S17Ke
geonetry 3%t BECERELEBRECIPE DORENBA RIS e s0al hetWaen thFhierednkaye0

Decenban 20830 2he WifdsH eMecdsaehali a116a0nEenachLeVEeLa1 W LRSI fond N the
fifth aspec qg t he ig%ggtlon, the convex portion conplenentary to the

t
concave porJ%clJ on- hay
The height of the above segmenting wall is preferably

smaller than the depth of the trough. If the height of the
segmenting wall is greater than the depth of the trough, there

20 maybecasesinwhichdeaerationandsealingwillbe insufficient.

The above segmentingwallsarepreferablyarrangedat equal
intervals. If the interval of the above segmenting walls is
not uniform, it may happen that deaeration does not proceed with
efficiency.

25 In the third aspect of the invention, the pitch of the
concave and convex patterns on one side is preferably different
from the pitch of the concave and convex patterns on the other
side. Ifthepitchesaresimilar, themoiré phenomenonis liable
to take place. '

30 The fourth aspect of the invention is concerned with an
interlayer for a laminated glass in which said concave portion
on at least one side has a trough-like geometry and is not on
one and the same level, and a ratio of a surface roughness (Rz)
and a surface roughness (Rzv) of a negative model is Rzv/Rz 2

35 0.25 on at least one side. 1



segnenting walls and,” noreover, the bottom of the segnmenting 5 trough is
not on one and the sane |evel as the bottomof the continual trough-Iike
geonetry of the concave portion, the sealing performance in |am nated

gl ass processing can be inproved by controlling the gebnBécymiodrt hHe03
segnenting trough of the convex portion. Furthernore, through such control
of the geonetry of 10 the segnenting trough of the convex portion, the
different processing needs of various @d4ers can be met with ease and
efficiency. The sixth aspect of the invention is concerned with an

interl ayer -for alg\ m'rn t ed %I gss i n_which at Ih&as(;j one sj.de isuﬂﬁlprovi ded
with concave troughsZCARETEN SR Fer MsdiT o8& Sc bRE AT 13RI &S
direction off eshre \wikgrs sgferttise crhertndphast boer ssta asheet is 4 assgdiart 25.

If this angdgs L ; V] t th I | C
resin sheet yse éilvﬁggigﬂ:1 %s%?%%%}é%gﬁ;r% ﬁgﬁ%%%n%g%gcgg& rg%& %t r(ugig%{)ar%ii‘}tson

di rection ¢t (FEF PR {&GRopl B8t | Feshedtangle &P adgeackabBhnag Wibhndl$ dh of

air bubbl es)6dENdR2tQ OEEFrdd toldod & Tr-Bpt-edakasehdant kaibardugiean t he
prelim nar Y, £Qntact gndl ng LS perf%rredté_lro% t he draw deaerat]on net hod
and, noreover, g FEIRE IYSnBEFE L FORTN Xt EHUSTEe SSHETddgR BF Lerskii®, a
seal i ng 25 slelecndddurns Bolénppaptaaveragtheofighatseond acdahone ngitwhi ch
is carried d r el t 0 e erefore, ..,said
~angle isr eés)‘?%?%l?egﬁ?ggftgggeg ﬁ%l%géﬁlgg%e?éggb%iq "‘Ceds@ykf %gErBI-B Pl CHEO S it ave
trough nenthaffedrsdevals shibhed ndnr €iseghioBonemmhwientheptip didh of
t roughsoar eiprasantdaddeywiante prefer@addy. i dentical in depth, width and
pitch, although there maéﬂbe noderat e undul ation at the bottom of the

a
trough or they mdy® BESY ARdbI§ PRESEMSAVER die feddpt ROLWRLIRE &1t or
pi tch. The tlsecimendkvedfifhgamatitat adhet heocnghchy end audlfoirs DOtdepth.

particularly 35 r trleted %ag‘lp tr for ex e be V-shaped,
U- shaped, 30 Dece%%er 2003e§;—3&toor r%’cl%%#&-q%ﬁ%?ee&%g&?g}gkaoyﬁeor&gl& 1 0f the

above concaV& R BtgRveFadherougiirgs iand oos stend o 1y heeadoaerdityidh a

per for mencedvd i taber rLack @k Fi d tsuSFAQ0 H8&hndsSeald N def ect may
devel op. 5 TherefRore, tt%e e%ttg of. t he t,rouq_h IS Rr eferably 5to 500 pm
ZV, referred to h

f above, 1s also generally méasured wit
a digital tracer-type electric surface roughness analyzer.
Stated differently, said Rzv is the 10-point average
roughness as measured with a wedge-shaped tracer (tip width 1000
20 pum) assuming that the convex portion of the embossment on the
. sheet surface is a concave portion and the concave portion of
the embossment is a convex portion. Here, the tip width of the
wedge-shaped tracer is set to 1000 pm in consideration of the
pitch of the convex portion and concave portion of the embossment
25 (which is usually 200 to 1000 um). By using a tracer having
a tip width of 1000 pm, the change in geometry of particularly
deep concave portions among the concave portioﬁs of the
embossments can be measured.
The above-mentioned Rzv serves also as a parameter
30 representing the level of the concave portion of the embossment
and is closely related to the ease of escape of air in deaeration
and the sealing effect. On the other hand, said Rz serves also
as a parameter representing the condition of the convex portion
of the embossment and is not only related to the resistance to

35 movement of air but is closely related to the ease of collapse



nore preferably 20 to 70 pm The width of the trough is preferably 20 to
100 pm for if it is too narrow, the deaeration performance w /| be poor
and if it is too broad, a sealing defect tends to develop. The interval
(pitch) of concave troughs is preferably 10 0.1 to 10 3fn Devesbpreedabl y
0.2to 1 mm for if the interval is too small, the deaeration perfornmance
wll be poor and if it is too large, a seallng defect tends to develop. In
t he sixth aspect of the invention, conci3de troughs need only be formed on
at | east one side of a thernnplastlc resin 15 sheet. Thus, it is optional

to provide dhe i Aaslet i, trQu q{%q{g ide or on both sides but in
ey

order that a sufficient deaeration e obtai ned, troughs are
preferably fornmed'GRBotehasrdesis| aftHee siodtat iaspddn of the ilmveatizn, the

t her nopl astticRz 2@vé&$éﬂ t&b&@ihéxﬁtﬁ@&@'@gtﬁleh erﬁ%J\Mcéoﬂeg?(BE%‘rfsﬁ%{]sgﬂgJ? but

al so mnth1ﬁgg¥%5 cb£y qj ? d? sions an

enbossed on % THE &t 18 OJHF“E“FI%%@‘WPH%%’BH&%’% coaf@ddonvex
maé be Br dérdndigyg mote Cﬁw_er&i@acﬂ\dme(m‘ﬁi“ ﬂrh&lf&ﬁ[ﬁlhlalambdt%ilcﬁhtbdﬁdﬁ@"'ﬁaVe
and convex J@y e r_var n the sixt
aspect of the H%%g%P?oH mﬁ f@gﬂg%é%ﬁxféghéPl ﬁt?g%avﬁbn Se° thfoughs
persi st evé&PGFEd %%én@@ﬁéé\)’@r %H@P%‘biﬁﬁé% oof thh@le:rtbdﬁslmtwhacb nailigit shed

by heat andaqofemuaeoem@@fﬁainéngmaex &@@tle}pc_teﬂ%ﬂéflauep@ét a:;ﬂé‘tl'dhthe
~draw 30 deao? t|on ocgﬁs in _processing Iam nat'ed gl ass. ore
e

sufficient |§an e i & RS theS d%%'?éftd{qrtﬁ? met hod is
used i &%prelim n@rlyocka@@t adt tbenﬁmh@rlajnerebézeemis esca&pe ﬁum]@éf 1 iy s

51 el at od s e rosorr 1 on ar: ehn S F3E R PaBAAL v e Stk enber

35 related to the proportion o cave
2003 29 t ot AVidépres8r Bﬁla‘ér@%ﬁa%drw@nqm nds amd usmodt Abessl @f jthe

concave trdlsgféia.pl\&ytehj thg ﬁbﬁrCBuéHdaﬁriﬁﬂgﬁﬂEQérOf Eof‘é’%l Ydd I'ng
t he sixth ect of i nvention, irtue

not so influ e%;k ctors. Vg %325
of the 5 forim |on Y SO Eli?b?fbﬁsglrﬁ B ﬁ’a?fe@h%otrﬁetrh@fe@@@‘ﬁl%l
di rectt®n, E@1Q@@§héetsalrIthasm&emﬁunadUM&ﬁtN@&ﬁteEQéy@kﬁﬁﬂﬁ%fyﬁ&@
convex pOfWH@"dﬁ%déldé%inéﬁwadﬂﬁf%ﬂgﬁguéﬂéﬁg'(§% sgaé%ory blocking
re81stanceunderaloadofsuchmagnltudeandcanbeea51lyhand1ed
in storage and laminating work.
In the fourth aspect of the invention, the preferred
20 interlayer is one having a defined surface roughness on both
sides thereof but an interlayer having a defined surface
roughness only on one side with the other side having the
. conventional embossment comprising fine concave and convex
patterns is also acceptable.
25 In the fourth aspect of the invention, the trough may be
provided in a linear configuration or in a grid configquration.
The fifth aspect of the invention is an interlayer for
a laminated glass in which the concave portion on at least one
sidehasacontinualtrough—likegeometryandsaidconvexportion
30 on the same side has segmenting troughs while a bottom of said
segmenting troughs is not on one and the same level as the bottom
of the continual trough-like geometry of said concave portion.
The main function of the segmenting troughs of the convex
portion is to control the magnitude of the concave and convex.

35 Thus, when the number of said segmenting troughs is increased,



deaeration passageway is arranged in a grid form and deaeration 1is
performed at right angles with the nountain ridge. Therefore, 10 even when
the deaeration is carried out at right angles with said nountain ridge,
the air will not be danmed and, hence, no air pool w B0 becémbard2003
Furthernore, in the recent technology for |am nated glass production, it
is the rule rather than exception to construct 15 a glass-interlayer
assenbl’y along the winding flow directi®f of the interlayer (generally the
extrusion direction of the thernoplastic resin sheet) and carrying out a

d d | . ndi fl di tian. Th f , L i nal
Geal abi 11y s vpREhETE L8 LIS TP RUPS AR REF 2B6Rd A 220 Tt Atpr oved
when concaiealiRegrr ke lens b dhalmenty irted. pe nido fighefdlow stiimtatrilayeaf t he
interlayer.addndIef MIE coMRF 219 d3n WS ln%reraf%%egbdliﬁ 's%gm%ﬂ@i?\? ed to

8f
prelim nary contact bqgndi ng, nmany processin manufactures generally set
the initi alt‘s%léﬁlf at gﬁg‘é‘?—g?% / o%lhez?j’qlh@ww%ewf?aﬁ:ﬁt@m@ﬂrﬁmmﬁﬂ lissyst em
and t hegs peiettieamdi ab eﬂhlxat bieé @rr%mkﬁ@fﬁmaa@iﬂ@iis@athlmg §1![1_Q\&%rns|e@:fﬁ(l:e!nst ;
conpar ed wi 0 . ar e .pur pose reventing .cracking o
gl ass due e:Ac])CIf: &%nﬁgé%ﬁﬁigﬁﬁ%ﬁr ggﬁ}ttratlhﬁ?gjt%ol e‘éﬁ? g 2SI 9% ng
end of the qs@(ﬁnﬁé{&éc@anb!@eesfdfa‘dtdjvedm preedlugtkdeven if the 30 roughness of
the embossment angd Bofie®yob it g iBOBEAHEIONIR ALyt NESEENIBLE | arge.
~There is no problemwith sealing at the |ateral eéb S Unl ess a concave
trough exi S HEN 8D B crifel e dipd g ilfs §9sehblyan T aidhmittth hagiast of
the intent ikarth s cErek ke nwttibrarha3s dtrirardaye idufor A tramddaiagdugiass in
whi ch conc "t 0, Dec er 2003_30 at, | east e side has .a
rougho 1 R osRlonik sl 27 8T cBRe 2 Dk Py ST st i
sectional #hedagtiard sHds dueléptthe dbsvridrgnant ofg troughs davhagonvaspt h of
not less thaktirbant be SRy B4R Walal depl BerPchBnthe BEVENGLD,ASPRE! Of

t he invention, the concave portion on at |east one si
trough- | i k& FedretiP SHTE 100 fFedse 0 ld@stH @ tsensr-ough bei ng reduced
local | §5 has a dépigh dBsisiduldrameftivowdks baviviggardepithb&s RRls 1g@ss
than 5%of .4 0e FRXLOVILEEOMGD depth. whif € the 3885.'—:89%!; 288,018,
aspect of the invention and Fig. 19 is a plan view of the same.
In the fifth aspect of the invention, the trough-like
geometry 1 of the concave portion and segmentiﬁg troughs 2 of

20 the convex portion may be provided in a grid or a random
configuration but the grid configuration is preferred.

Further in the fifth aspect of the invention, the depth
of segmenting troughs 3 in the convex portion may be uniform
or random, although a uniform depth is preferred.

25 In the fifth aspect of the invention, both sides of the
interlayer preferably have an embossment satisfying the
herein—definedconditionsbutaninterlayerhavinganembossment
satisfying defined conditions only on one side with the other
side having the conventional embossment is also acceptable.

30 In the fifth aspect of the invention, the concave portions
on at least one side have a continual trough-like geometry and
even when the geometry of the embossment is destroyed under heat
and pressure in the preliminary contact bonding of the
glass-interlayer assembly, the continual trough-like geometry

35 of the concave portion persists to the last. Therefore,



— e b e A T T e S

10 trough-Ii ke geonetry is kept constant. Therefore, in the deaeration by

t he vacuum deaeration technique, an effective route for air is insured at
initiation of deaeration and the shallow parts becone nore ready to adhere
to the glass so that the sealability is inproved. 15 30 dughsntay im0 R
depth distribution of not |ess than 5% of the maxi num trough depth as
ment i oned above are preferably provided at an interval (pitch) of not nore
than 10 nm If this pitch exceeds 10 nf{ the trouble of bubble formation
in the marginal part of the glass-interlayer assenbly may occur in the 20

course of dageratian R BOPIEPHLARGRd s not more than 2 mn in

the seventh aspect of the invention, the trou ike geonetry is
preferably provi detF e di Adcithendfth @%‘\P@Ftt% thetigrventdon, Adhgsed in

tﬂgsgfggglTcanﬁexnpoﬁﬂmﬁﬁIdbmpiiﬁfﬁfﬁﬁg%t%5tﬂRﬁQﬁnﬁﬁﬁgﬁ%ﬁﬁgﬁPgﬂhg{néraYﬁl of
this arr ang%éré{%@e/ﬂoq waé%sy a%ﬁié REFEPHGT of E}P?'lek%l‘?U’F‘Pmt‘i’)f gy SEFENE I%anst er
of the 5trdughidh kiss gednetrr pneo anke that eaﬂneyb@v@hta@lﬁm et dorarst @he t O

t he substr a—}&lﬂﬂ{l&[l ay eleitké %E{oqﬂ:éhgf# g%:fqihhat tdd| N30t h|

arrangenent _.i s pref erred Vi ew 0 SFPECti o o
deaer at i on §§/t H‘FE@\PH&%‘F%FP&@W@@W#M@SSSPJECPFEESS‘riIDWZ@IDbedImmm\m‘d t he

interlayer bﬂh@nab@yelﬁ@@ﬁg@édﬂ@tx@@ﬂehé%e@%%%t%lg»t&ﬁlgh%f@ﬁe%n% si de
~of the int q; nga igrdance m%? e seyenth as 35 of th

i nvention oy ef EFEBPYTRFESe r%%g SHrsFarEro t§8 @%%%%%%YcﬁbOS 31
the tra@gh- ﬂh&eseﬁ;‘mrmmyg isrqrasent Wre aiodv@astpccmﬁosi dehef dilfeeraniter| ayer
of the inventdqys e I{égc{gatdf)q,a%loqlg Juhbl es ¢ I e xf he. Qﬂr evented b SI ng

the interlayer of the invention for~ exanp e nmer” %S
gl ass has 14494 on of 5 roughness or the interlayer is to be used

only on the SI de Ty siak$okbipegtt be §h§p§nﬂéﬁtl&qbi§%§c%ﬂ§@&%1piﬂ i ng or
h aspect of the invention

the like. nterl cording.tq the sevent

can be usedl aﬁfa%&g@aﬁﬂg t_h%d atPofRtSh HerdrgsieansySide acuum
deaer aftPon R@Gﬁrﬂ&}h@lbhtcobgcamtmghng, aba aﬂnanf;uﬂefmeeaf shbheé dormpte for
exanpl e by Hx\?\f.%tﬁ'l BY ot Bey dertdy O ooy £ F oYk, t lt?lgstlllgﬁn out; 3 it

can be used success
sheet is less than 25°

If this angle between the concave trough provided on the
- thermoplastic resin sheet used in sixth aspect of the invention
20 and the extrusion direction of the thermoplastic sheet is too
large, bubbling (formation of air bubbles) tends to occur in
the laminated glass particularly when the preliminary contact
bonding isperformedby the drawdeaerationmethod and, moreover,
if the concave trough extends to the edge of the sheet, a sealing
25 defect occurs to entrap air in the final contact bonding which
iscarriedout underheat andpressureinanautoclave. Therefore,
said angle is restricted to less than 25°, preferably less than
15°,
The concave trough mentioned above is a continual trough
30 andwhen a plurality of troughs are present, they are preferably
identical in depth, width and pitch, although there may be a
moderate undulation at the bottom of the trough or they may be
randomly present, varying in depth, width, and/or pitch. The
sectionalconfigurationoftheconcavetroughisnotparticularly

35 restrictedbut eachtroughmay for example be V-shaped, U-shaped,



when the deaeration is perfornmed by the draw deaeration technique as well.
The technol ogy of creating said trough-1ike geonetry 15 includes, for
exanpl e, the nmethod which conprises processing the surface of a netal rol
or aflat plate (pressed plate) into a convex (ridge-B0kdgckoberafd0o3
transfer the formto a substrate interlayer. Referring, further, to the
above trough-Ilike geonetry, 20 the depth of the trough can be varied with
its sectional area kept constant by in&énting the surface ridge of a netal

roll or flat plate (pressedpl ate) locally and particularly the nethod
whi ch conprises.b n&t'% having a defined geonetry against said
surface to vary t e thetrough is preferred in 25 that the

sectional area ofRQWCflrm@ﬁlecéﬁpbh efsthy depte constaet trolghgonf rigsd , if
t he surfacetfdugtge of @ocgreg@llrcgu,l g{efé@gepéﬁ&%eé@%g Al ate); ik

machi ned w bit or th ke to reduce e secC |ona ar ea

of that porcﬁ?%rn FarTd e & cI‘Ea?s%&ooTﬁéer%rqeai/]elrngaéi@éﬁﬁfﬁn@ayoiqwcmesent
inventién iBhasetbrd0 oy depehmemutnet treugh 1amatadalass:progeigls, Such

a |am nat ed by _inter the inferlayer f 't he

i nventi on ‘ég?%éf‘éfgéﬁ gtzgggnogjig y?h%ﬁégggﬁig@ﬁ%tﬁﬂﬂg}‘ S the
assenbly i MO tan Yhegridr 4t l$h1€0<gha$$osrhe’elue rientirame dnaionio insarnod
particul arlyilB%d esbhi §h80; @l&tt h@CI:HQeéer&r gan %hﬂ' ?ﬁe%géﬁtéen&‘é‘;ﬁ]eet

~organi c glass 30 Decenber 2003 32 sheet's such as carbonat e
pol ymet hyl TR yI dte 1RFREYal dRd ted) 1of concarve SrUBr A6 mre feiably

| ami naueddgp as £oneedmap| o be mrm@t ot. getbleﬁrIl A 9fF the irﬂi@ﬂfdloln i's
i nterpose tuwee ets and_ s ot herwi artic y
restricted. Pﬁhet/ﬁo r%nh\éﬁﬂ r%tlj%t %eger %r]r&n PESEPERPRGS 81ﬁﬁegg PAYEraRt rifct ure
of sheet gltask? ton ekdzgrer /ol gigsde Pet nmoagnde o mMdtélayer structure

of, for exanple, sher I I l.as I
glass. 10 Th yghﬁéﬁqﬁ?x%g%gg&&yﬁ{l%% ngﬁ‘l%na ééﬁ@%‘g%g%érﬁgé I}Fee usi ng

the interl & 2dn ﬁésﬁoPnﬁaﬁﬂﬁéuPﬁrIiyth@éf@@}?l@ﬁ*é?dc TR the
desi red5l amheadted ghass dan ibe ophtiainzad tdy ridva & PrieduchiagR t egRol ogy

as used in ﬁ%mUﬁ%%t UL Pde or onboth sides but in order that a sufficient
deaeration effect maybe obtained, troughs are preferably formed
on both sides.

In the sixth aspect of the invention, the thermoplastic

20 resin sheet is formed not only with concave troughs but also
with amultiplicity of fine depressions and convex portions as
embossed on both sides. The distribution of these fine concave
and convex may be orderly or not orderly. Moreove;:, the depth
and height of concave and convex may each be uniform throughout

25 or varying.

In the sixth aspect of the invention which has the above
constitution, concave troughs persist even after the concave
and convex of the embossment are abolished by heat and pressure
in preliminary contact bonding, particularly in the draw

30 deaeration process in processing laminated glass. Therefore,
sufficient deaeration can be insured.

When the draw deaeration method is used in preliminary .
contact bonding, the ease of escape of air in this preliminary
contact bonding stage is closely and substantially exclusively

35 related to the proportion of concave troughs relative to the



e o e

of the conventional |-am nated gl ass, for exanple by interposing 15 the
interlayer between at | east one pair of glass sheets, subjecting the whole
to prelimnary contact bonding for deaeration and provisional adhesion,
and subjecting it.to final contact bonding, for exanpl@,Décemivenu®tBave.
When the |lam nated glass is to be manufactured using the 20 interlayer
made of, for exanple, a plasticized polyvinyl butyral resin sheet in
accordance with the invention, the prel 2finary contact bonding and final
contact bondi ng can for exanpl e be carried out in accordance with the

foll ow ng I r ct bondr n rocedure
conpri se g%&?%gr %%gls-gll%n%gﬂ{%r I%zgfiegﬁ e g Sgrf%o&gmfrﬁ gﬁoﬁ*{fam c
gl ass sheet @R DL hev bigs elrtr ypiot/@r alduqurauiderﬁ@rt qf eldmienar y

cont act ' bongtiing: 4 Noeonguss enso dager @A ofaciexarpl e at a pressure of 2
to 1000 kPa and gz erat re of .50 to 100C (draw deaer ation techni que) or

accommodat i ng sai . B Pt aorquBSrlBEQnté@ﬂne]éYlwr@h% Yaghe a
vacuum $yst&mrma fainch eyﬂomtatctmsge ttheo dgtgs tih oL let}{locﬂé) axdibrkPan

bsol ut 3 Pa)_ mhi | t f
br et L nary Pearetldn D8 b KD e o SR e sl 8 1 SRE S Srue)
35 The assemf yCubpeertion the jr ethei fary cbn astubondi ngi B ,Deresrber
2003 33 pr ageir£ridn buéga%wég@@ﬂ?gn&@df Al Sl%;‘f@ﬁﬁ Bgﬁcﬁ&:?efa{‘:la&x

~aut ocl ave |n t he convgf%b%n%rmnner Qr nmea T €SS Se

t enper at ur e-oF¢ 156716 %rgéeﬁw.%&ﬁr@%@urm@r@m@gee Keretergye the
| am natt€d ggeess. wierThind alarated oyl dsS chhus camputagt ur eghal @é\s,ritmﬂ es
one aspect n engion,. BES CAR THE

| NVENTI ON T% 4%”3{\/5%% %%gﬁ%r e‘éh?ﬁi%tw ;itl HPEeb‘%%&é‘é‘rﬂ% ngn'flf'-%ﬁef i n
further det®y Reehowtlbere nfarnede scope of the invention. (Exarrpl e 1) To

100 parts by wei ghirtof AN L I ( Le
pol ymeri zat.i on 1700r reeﬂg[fH uéell Bgc’%ﬁ;&égﬂéﬁpt%%h%l%w&gftl?&g% zat |‘% asnggr ee

65 mol % ALYl U0 La rlt'ss the Hta fselbftlraWeegsrza@rrL@nzw qani =t tyttene

gl ycol 18i - & e,t]kqubuhtytreailﬂa,yaj’ldsslﬁlmg; an ot tHdewini By BS54 td Mge i X3AIr e

was melt - kQﬂ?qﬂﬁa%ﬂﬁerlayer (generally the extrusion direction of the
thermoplastic resin sheet) and carrying out a draw deaeration
"along the winding flow direction. Therefore, the marginal
sealability of the interlayer in preliminary contact bonding

20 1s improved when concave troughs are oriented along the winding

flow direction of the interlayer.

Furthermore, when a glass-interlayer assembly is
subjected to preliminary contact bonding, many processing
manufactures generally set the initial speed at insertion of

25 the assemblyinto themultiroll system and the speed immediately
before takeoff at definitely slower levels compared with the
normal speed for the purpose of preventing cracking of glass
&uetocurving,withtheresultthattheleadingendandtrailing
end of the laminate can be sufficiently sealed even if the

30 roughness of the embossment and the size of the concave trough
at these ends are large. There is no problem with sealing at
the lateral edges unless a concave trough exists at the lateral
edge of the assembly.

The seventh aspect of the invention is concerned with an

35 interlayer for a laminated glass in which concave portion on



extruded in a sheet formfromthe extrusion die to give a 0.76 mmthick
pol yvinyl butyral resin sheet (PVB sheet). An engraving mll (nmother mll)
having a |linear enbossment 20 design (concave and convex patterns) for
enbossi ng use was forced against the surface of one 030 aDpaembef @dal
enbossing rolls and this netal roll and the engraving roll were driven in
association to transfer the enbossnent design of the engraving mll to the
metal roll. Then, the engraving mll wasP%shifted 25 in the axial direction
of the metal roll in steps of the unit enbossnent design to transfer the

enbossnent %?éggtghetﬂ%eﬁgfgg%\go% h- lLketé)t?%xFeFetJanbgﬂa%%ﬁldot{%q% ];ral?%y of

manner as above (o0 construct an enbossin
linear enbHRIMEHTY desicpisstante mﬂﬁmtrmalpmm ofhitle rergraavdeygtmi |1 30

was 250 pmdﬁtleﬂﬁitﬁbﬁrﬂ%fmtEbu(gH%t hetiAy! ba W Al %@f ?HQHS@P&‘E

desi gn was f.orced ag r]ft t(-ﬂb urface of the ot her rreta ol of “said pair
of enbossi n@?d’ﬁ Pty | and the engravi ng m Il were driven
in asso&iation tdrttla@SEGEnthasﬁiﬁbﬂSGﬂEhb 4esdro 3D, Ofie LRA ARG HNGAT | |
to the netal,

I [ayin 003 34 mll was shifted
in the axial glgrie%?lg?);&ﬂio E?ﬁgeﬁ% gﬂ)u?ﬁei ggp%e%etf?ﬁéam t WehB ddhent
design to t9eRidt @f tihe mmﬁlnmm@mm Idm Elngr avdanga mddtiserially to
the netal raidtdibdtion L3R BRGAS hasihhe L St UGt Qssi ng
~roll with Eia_gn or der lng arr v Ilnearl tein%g@%n@?lt&dglg& lseg% Eﬁgn ?%hosfof

the enboss desiHH ‘%Eﬁb Wy il s s gno PR gHedthq 0. 76 mMm
t hi ck) 18bt dwmdglraslMmmwm¢emﬁoﬂMMoq§b%fb@el Ral knhebt ai ned
as above tq r sheet for,l|lam nate a,ss haV| ng an
orderly ar ray 10 @%ﬁ%ﬁg%r’&‘%%@gﬁ\s&&a&’n r%tescflbﬁgc%?ll%‘é?hagl $1g in
the pitch ¥ @dsi asinswindes shiblebioheo dtdemesitden (aﬁﬁanpéesl?a)lmept

that the pigaft Ofbddiene mRAss TqPftPNaRNN Jqall)
was changed ta}o_L %r?gt m and .t he pi tyght OPE&% he aé/nci)ossrre t 41 o%}ﬁer

engravi ng r Jrﬁ 9PLEedhanged to 375 pm the procedure of
Exanpl 851 was r epmx@ha bawangf acheseh distinieit Byelof abralkag feiedkyl ass
[‘ﬁ\éi Blgt 22 Qf@%hleymgﬁiﬁ&noﬁroﬁéﬁeﬂpﬁ{moss%nrér%ri]:tl%n% bgggesalnggspraegera%’yl ng in
prov1ded at an interval (pitch) of not more than 10 mm. If this
- pitch exceeds 10 mm, the trouble of bubble formation in the
’ marginal part of the glass-interlayer assembly may occur in the
20 course of deaeration. The more preferredpitch is not more than
2 mm,

In the seventh aspect of the invention, the trough-like
geometry is-preferably provided in the direction of flow of the
interlayer. As usedinthis specification, the “flowdirection”

25 means the direction of travel of the glass-interlayer assembly
on a laminated glass production line. In this arrangement, not
only the molding of the roll to be used for transfer of the
trough-like geometry to the interlayer but also the transfer
to the substrate interlayer sheet is facilitated. In addition,

30 this arrangement is preferred in view of the fact that the
direction of deaeration in the draw deaeration technique is the
flow direction of the interlayer.

The above trough-like geometry need only be formed on cne
side of the interlayer in accordance with the seventh aspect

35 | of the invention but is preferably present on both sides. When



20 enbossnents fromone side to the other side. (Exanple 3) Except that the
pitch of the enbossnents of one engraving mll (nother mll) was changed
to 300 pmand the pitch of the 25 enbossnents of the other engravingmll
(mothermi | 1) was changed to 430 pm the procedure of ER&npkeeihbaas2oepeat ed
to manufacture an interlayer for a lam nated glass having an orderly array
of linear enbossnents on both sides and varying in the pitch of
enbossments fromone side to the other sSftde. 3.0 The face side, reverse
side, and cross-section views of the enbossnent designs (concave and
convex patterdrH r ted $S.,28 abt ai

Exanples 1 to %rgﬁgﬁgngt&?%gﬁlg lsﬁ Fgetsﬁgl?egglaﬁt |]__% P54 F@oﬁga&hefl ve
Exanpl e 1) 3@F %%%Yx%’éro bHots 3BVERELPR, t Hae ﬁcmfﬂép‘iltcuhmff at heo@nbbes et s was

set to 300 bemrfewenheihbengsaw ﬂaerﬂﬁﬁesriagpéb%rf fmé'l%er{él%rpmgﬁdufd&
Exanple 1 was erlayer for a m nat ed gl a

at t o_manuf act ur t
havi ng an or ﬁ?ygar@g% orEY n%lacf ‘?1%0 ?re‘?q}ass% B potdH st e tgam ahe sarre
pitch of enﬁ@is‘;@m&ﬁ% dwrtheoihterteger hed aecusédeonT e\ $0eSkd8e a6k

Cross-sect i ghsyHig t | (cancave and convex patterns)
of the |nterlaye %&leaéﬁgflgngnateg :as‘%?és:s?o gsn%ﬁl?ﬁll&r?ﬁag X‘VS’(

Exanpl e 1 are schitfatiRietnla mmqqrdaarg; o e (St alpekd 0D tparts by
wei ght  of rm’nwmwdnbwryn@é U8sd m:(@vear&«%tadge&gr»@?erpf 'dé%‘é%%ﬁd&r&%gog
was adde

| I
40 parts by v A BYor R e frbr sk or rre O ee L I oh o,
gl y;:ol 18 - Xha Ewrtﬁnewsapé tB6Hroagld, fsi rmg:a&tﬁl@%(b;yudéﬁ?cihg tl@étthz%;btﬂg
m xture wa ﬂ&r}ﬁqup shee rmfr ext rusi on
die to gi vZOfaT% E. El% l%%%p@fﬁlﬁ/%%?ﬂtbﬁ 9r alt 8@? SSHER w(lkléng%‘ﬁé%ﬁ An
engravi ng nfi§n F%fiﬁé‘terlﬁtlllop W?ﬁéomﬁ@mystﬁmdr@ﬂﬁeaﬁﬁaémM1qi&s| gn
was forced agaigist. t he surface of one of a pair of nmetal enbossing rolls

and this netal rQIlh nd th;g@ﬂg g%f” r}%@ mll were driven _in association to
transfer the enbossrre it &R THQUIhd itiee gRsmat ol | .
Then, &hRe enytlavdewy for example, the method which comprises processing
the surface of a metal roll or a flat plate (pressed plate) into
a convex (ridge-like) form and transfer the form to a substrate
interlayer.
Referring, further, to the above trough~like geometry,
20 the depth of the trough can be varied with its sectional area
kept constant by indenting the surface ridge of a metal roll
orflatplate(pressedplate)locallyandparticularlythemethod
whichcomprisesbiasingaamillhavingaadefinedgeometryagainst
said surface to vary the depth of the Lrough is preferred in
25 -thattheSectionalareaofthetroughcanbeeasilykeptconstant.
In contrast, if the surface ridge of a metal roll or flat plate
(pressed plate) is machined with a bit or the like to reduce
itsheight,thesectionalareaofthatportionwillbedecreased.
The interlayer according to the present invention is used
30 for the manufacture of laminated glass products. Such a
laminated glass can be obtained by interposing the interlayer
of the invention between at least one pair of glass sheets and
consolidating the assembiy into an integral unit.
The glass sheet mentioned above is not particularly

35 restrictedbutincludesinorganicglasssheets;andorganicglass



mll was shifted in the axial direction of the netal roll in 25 steps of
the unit enbossnent design to transfer the enbossnent design of the
engraving mll to the nmetal roll in the same nanner as above to construct
an enbossing roll having an orderly array of heni sphetQ cécembessiehBs.
The pitch of the embossnents of the engraving mll was 200 pun. 30 An

engraving mll (nmother mll) having a hem spherical enbossnent design.was
forced agai nst the surface of the other32nmetal roll of said pair of
enbossing rolls and the netal roll and the engraving mll were driven in

associ ation ' fthe.gngraving m.ll to the
netal roll SE@E%é%E%Bﬁ]SetBQSD 3%%‘r%Sﬁ)rgs"%l%1tt §ﬁé§ﬂ f%PeHF % %1 c}ﬁtéectlon
of 30 Decenda?e200ANB659 HeO et al roII in steps of the unit enbossrrent

design to transferhe @t&u@tﬁ&%saﬁn&aﬂgsmmmté@%l%f ﬁ\é'eagomb'bé%fd&l ly to

t he net al oIIr%1 uct _an_enbossing roll having an orderly array of
heni spherl (Sas% ﬁF aY§heP hithen 1 BY B hbhBR shie At esPosardoe Beery riaid

mll wa$ 300ldprehdhesRvid meEhetﬁlgémamﬁimci@uMH Aedt ASc BV e MASs ,
passed ov iy I.r t.ai ped above to manufactur an
interlayer el?%% g%rﬁg?nﬂgg ledn% resl% é\‘futﬁgl E:'jltonggr éa?agyeér?%&u%‘f r%8ﬁ15§};ﬁ-? i cal
embossment sTHRE HoLRtsEdayel 'ﬁh@QItqurfgSS hutheapbechn0t ol agabessmertiere r om

one side twtherot hetappoe, Jhef ae%leas%,dﬁ\telrleé/ /%Iﬁ;_l ge and cross-section
~views of the enb ssrrerit ygeat rn the interldyer thus obtained are shown
in Fig. 3. ? ?T}ér ’Eéc%?e‘?ﬁ tht°% |inear enbossment design was used

for edgraving mTHest(enbnhéaogpndﬂ Banafdc theipd t&Chawin L0538 AEBIS-Rfuctone of
t he engravi i | at of. the .  aoth engraving mll
to 300 pm t I{%r%kge ure ]} 5}‘—_‘%205? ﬁgaalrhdvenkﬁjhoer}vﬁssémrteﬁ&ﬁ r1 21y

manuf act ur e &t T Hilegd ay & ufsor thél@ﬁmédaﬂl@ngltaslsglmw m:gmabelatézerlned
enbossment patdres i l@&b@u%ﬂ%% %@@h\ﬁ%mslg@rgas' Bsthei pi deh ngst x?ﬁgflﬂﬁ?fée

an

from one Sld bo t he ot her ace Sld , reverse si

cross- sect i On “VFeWd mi:‘r%“a]eﬁﬁﬁ‘%gﬁﬁﬁfl HeTn L6F LHRIRIR BY| BT RIRINY
obt ai nd& arthshioredayds oetve b {tEXeagqite d)e Exciopto st hfllass HHek@bossnent

design vas N§Sfdofm SN e to preliminary contact bonding for
deaeration and provisional adhesion, and subjecting it to final
contact bonding, for example, in an autoclave.
When the laminated glass is to be manufactured using the
20 interlayermade of, for example, aplasticizedpolyvinyl butyral
resin sheet in accordance with the invention, the preliminary
contact bonding and final contact bonding can for example be
carried out in accordance with the following procedures.
The preliminary contact bonding procedure may comprise
25 interposing the interlayer between two transparent inorganic
glass sheets and passing the assembly over a nip roll for
preliminary contact bonding with concurrent deaeration for
example at a pressure of 2 to 1000 kPa and a temperature of 50
to 100°C (draw deaeration'technique) or accommodating saild
30 assembly in a rubber bag, connecting the bag to a vacuum system,
and evacuating the bag to a vacuum of ~40 to -75 kPa (absolute
pressure 36 to 1 kPa) while increasing the temperature for
preliminary contact bonding at 60 to 100°C (vacuum deaeration
technique).

35 The assembly subjected to the preliminary contact bonding



mlls (nmother mlls) -and the pitch of enbossnents of one of the engraving
mlls was set to 200 pm and that of the other engraving mll to 400 pm
the procedure of Exanple 4 was ot herw se repeated 30 to manufacture an
interlayer for a |lamnated glass having a grid patter® obeeshiossnzi®3 on
either side and varying in the pitch of enbossnents fromone side to the
other side. The face side, reverse side, and cross-section views of the
enbossnent design of the interlayer th&3 obtained are shown in Fig. 5. 35
30 Decenber 2003 37 (Exanple 7) Except that a |linear enbossnent design with

a pitch of for_ane of e raving, mlls mother mlls
anglthe grﬁa%ﬁ%%os§%§%tggggh85 W %F%F%ét‘h%§3“§¥%°ﬂﬁﬁﬁ£sb%é%hn%5Fbﬁﬂkhe :
ot her engr @&utfrldvd intpee proosediriensfl Eaanplreorﬂfbyameameh:e?\a/ilsewemai ed to
manuf act Ur & A8+ SkSEFAYSE e a1 80! AT BRve @{eesas ba¥kige ik e QodeLly g ay o

| i near enb ssments on gne si de and an or ray 0 ossnents on
t he ot her @e%cﬂl%rﬁﬂ%glqnﬁntaﬁeedprq]@?%f enbossrrents from one side to

the other. 10 (Canpanatiivietevagnbes2inEXcephutiotufed BN HHROSSTBMS

design w t ch of 0 wa used for both engraving mlls (nother
mlls), thg3 %prpao S & oft%l”%éﬁiﬂ rﬁﬂ Het i se repeated to manufacture

15 an interlayer for a |l am nated gl ass havr ng an orderly linear enbossnent

pattern on both sidesagh iBAnSaAR BhRRYIRG BUROSRECRpenfgpybOLh sides. The

- face side, reverse si de, and cross-section vie ossnment design
of the interlayerr¥nhigl QBWéPﬁe%P‘aI&Pee%HMFﬁW&ﬁQJ the. ppesert igrviend i®1ki nds

of inteol ayiar Suehheirnedti Nl Examas dkfihang and Lmanat tNe wwm s 1 and
2, respectr@ thel average surface roughness (Rz) and average pitch (Sm

of enbossne Bt édch side were measured by the foll ow ng nmethods. The
results are shovite 170 Tabite iy sed ghabd £ p21 y25 nyNEasiuy enentsah Rz@erlﬁjeng a

"2 2000 anﬁruﬁ?ifﬁﬁéﬁﬁé“-%égﬁw Kol %%"%‘md LR S b SS@?P
radi us of &ﬂ& Eﬁ%ﬁ%?Q¥ﬁ9ﬂ degree 65 mol 6 was added 40 parts by weig
15 of the plasticizer triethylene glycol-di-2-ethylbutyrate, and
using an extruder, the resulting mixture was melt-kneaded and
extruded in a sheet form from the extrusion die to give a 0.76
mm-thick polyvinyl butyral resin sheet (PVB sheet).
An engravingmill (mothermill) havinga linear embossment
20 design (concave andconvexpatterns) for embossing use was forced
against the surface of one of a pair of metal embossing rolls
and this metal roll and the engraving roll were driven in
association to transfer the embossment design of the engraving
mill to the metal roll. Then, the engraving mill was shifted
25 in the axial direction of the metal roll in steps of the unit
embossment design to transfer the embossment design of the
engraving mill to the metal roll in the same manner as above
to construct an embossing roll having an orderly array of linear
embossment designs. The embossment pitch of the engravingmill
30 was 250 um.
Anengravingmill (mothermill) havinga linear embossment
design was forced against the surface of the other metal roll
of saldpairofembossingrollsandthemetal roll andtheengraving
millweredriveninassociationtotransfertheembossmentdesign

35 of the engraving mill to the metal roll. Then, the engraving



vertex angle 90 degrees), the 10-point average surface roughness 30 {Rz
(pm } of the enbossnent design on each side of the interlayer was
measured in accordance with JI'S B0O601. (Measurenent of Sm) Under the

m croscope, the average pitch {Sm (dun)} of enbosses dh Racémsede?®d3t he
interlayer was neasured. 35 Furthernore, with each of said 9 kinds of
interlayers, 30 Decenber 2003 38 the appearance of the npbire phenonenon was
eval uated by the follow ng nethod. The3desults are shown in Table 1 and
Table 2. (Appearance of the noire phenonenon) 5 The interlayer was noved

slowy and ti | .th appearance of .the Ly e phenonenon was
visual | y nor{r[:]ﬁhore . %%f#éc% uléll %&eeggﬁa&f %’éieﬁgzéoﬁ‘i ﬂglsjj':%? IF‘?\’E%}I sh

prel i m nar st &dt thenui iy ke scaenitedesiignbiyo tthewnfsdlerovhagndvmsnent

al ternativeid@idiods tdoavndeaelal o AL MACUYTde AErAll Ao 110, TGl oved
by final contact bonding to fabricate 9 kinds~ o am nated gl ass sheets.
(a) Draw deBlatidlemhé&s hér pRYFe hascenmbinreheanbereepingior ahbetist bf

tr ans]E)iaBent_aIi |d)ﬁie1gll3a&ﬁ.jr(a%pgﬂnl:ci@i§rx eﬁ@)o%:ﬁn@n@edés:igbﬂlﬁ‘.t hfl@elé%]pi@éaaé@ the
super f | uou r trimmed off . The resultin senbly._ was heated in an
oven to ansta}?‘?i cwﬁserr@{)eesflaqrhroe (spﬁje%‘?‘ﬁ‘%?‘@ln%g?&aictw%%rqu%dmﬁenper at ur e)
of 60C, 70C or 8OtbeaR¥BpHwsdd (OoVémma thiipk) cdbt{iaiad ayldner wasasssged 350 -
kPa, |ineargwst s ] [ 417] 4 ont at ' )
~ Vacuum deaeor at.i on etT)hégﬂ:)igb(f%tS gﬁl glagée)%i\(/)\%@s?é gdr?c}{va l(?ﬂerea/d a%e? \%\)gg’% ?ﬁoq%rﬂgfeﬁégﬁ#é)

t r anspar ent®} FB&ETGRISE $3eet an baginabedghamsdbaxiBgmn PHAER)Y JFKRY he

super f Loouso Hdritnesas eboREnef GesThasr €8 Ubd t NG ARSL I va¥@snlyr aRstigs r ed
into a rub er. hag and, iWith he rubber.(ga 25 connetgted to a suction
system hedted by external® heath i anite rai i fFr ailde negat i ve
pressure of -60 kPa (absolute pressure 16 kPa) for 10 m nutes. After the
assenbl y ha@,@&ﬂ@ ted to an article tenperature (prelimnary contact

bondi ng tenperature) of 60C, 80C or 100C, the pressure was returned 30 to
at nospheric pr esSui€Ro thaiplee @ irdl iof hhr e seenbefdpng. engraving
15 mill (mother mill) was changed to 300 pm and the pitch of the

embossment of the other engravingmill (mothermil}l) was changed

to 375 um, the procedure of Example 1 was repeated to manufacture

an interlayer for a laminated glass having an orderly array of

linear embossments on both sides and varying in the pitch (‘)f
20 embossments from one side to the other side.

(Example 3) .
Except that the pitch of the embossments of one engraving
mill {mother mill) was changed to 300 pum and the pitch of the

25 embossments of the other engravingmill (mothermill) was changed
to 430 ym, the procedure of Example 1 was repeated to manufacture
an interlayer for a laminated glass having an orderly array of
linear embossments on both sides and varying in the pitch of
embossments from one side to the other side.

30 The face side, reverse side, and cross-section views of
the embossment designs (concave and convex patterns) of the
interlayers for laminated glass as obtained in Examples 1 to
3 are schematically illustrated in Fig. 1.

35 (Comparative Example 1)



The assenbly subjected to prelimnary contact bonding by the above nethod
(a) or (b) was held in an autocl ave at a tenperature of 140C and a
pressure of 1.3 MPa for 10 minutes, "at the end of which tinme the
tenperature was | owered to 50C 35 and t he pressure was39 ebexerdeket 02003

at nospheric pressure to conplete ................. 30 Decenber 2003 39 the
final contact bonding and provide a |am nated glass. The 9 kinds of

| am nat ed gl ass obt ai ned as above were gabj ected to a bake test according
to the follow ng protocol and the deaeration perfor mance of prelimnary
contact bondi ng @(y@@t argituahedy Tapl e

Table 2. (Bak st | am %at%edl%I&gs(g]‘?s‘yﬂet %lr@r%esnat glg’% bggsg\glvgst%eat ed in
an oven at Hlﬂo%lfg? hzel;?&}“raé’l”ghéﬁ ltshémﬁfﬁ}ét§§ %&élﬁéke“ﬁhéwr@ﬁe@%’éedvﬁn

al owed toExawplevErwds hodsss taddtovasami Sadtdye | 018 pact &6 4 oot 4 he 10
nunber of s es_and uate the deaeratio erf or nrance.
The nunber %e‘%é% 2’%}%9{166 tore aja)ét‘—f‘rd‘"aé’sgf 198atte “%‘?1%51?%%3? t he
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concave and convex patterns of the
interlayer for a laminated glass as obtained in Comparative
Example 1 are schematically shown in Fig. 2.

10
(Example 4)

To 100 parts by weight of polyvinyl butyral resin (average
degree of polymerization 1700, residual acetyl group 1 mol %,
butyralization degree 65 mol %) was added 40 parts by weight

15 of theplasticizer triethylene glycol-di-2-ethylbutyrate {3GH),
and, using an extruder, the resulting mixture was melt-kneaded
and extruded in a sheet form from the extrusion die to give a
0.76 mm-thick polyvinyl butyral resin sheet (PVB sheet).

An engraving mill (mother mill) having a hemispherical

20 embossment design was forced against the suxnface of one of a
pairofmetalembossingrollsandthismetalrollandtheengraving
millweredriveninassociationtotransfeftheembossmentdesign
of the engraving mill to the metal roll. Then, the engraving
mill was shifted in the axial direction of the metal roll in

25 steps of the unit embossment design to transfer the embossment
design of the engravingmill to the metal roll in the same manner
as above to construct an embossing roll having an orderly array
of hemispherical embossments. The pitch of the embossments of
the engraving mill was 200 jpm.

30 An engraving mill (mother mill) having a hemispherical
embossment design was forced against the surface of the other
metal roll of said pair of embossing rolls and the metal roll
and the engraving mill were driven in association to transfer
the embossment design of the engraving mill to the metal roll.

35 Then, the engraving mill was shifted in the axial direction of
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the metal roll in steps of the unit embossment design to transfer
the embosémerit designof the engravingmill serially to themetal

roll to construct an embossing roll having an orderly array of

hemispherical embossments. The pitch of embossments of said

engraving mill was 300 pm.

The PVB sheet (0.76 mm thick) obtained as above was passed
over the embossing roll pair obtained as above to manufacture
an interlayer for a laminated glass having an orderly array of
hemispherical embossments on both sides but varying in the pitch
of embossments from one side to the other side. The face side,
reverse side and cross-section views of the embossment pattern
of the interlayer thus obtained are shown in Fig. 3.

(Example 5)
Except that a linear embossment design was used for
engraving mills (mother mills) and the pitch of embossments of

- one of the engraving mills was set to 250 pm and that of the

other engraving mill to 300 pm, the procedure of Example 4 was
otherwise repeated to manufacture an interlaye¥ for a laminated
glasshavinga linear embossment patternonboth sides and varying
in the pitch of embossments from one side to the other side.
The face side, reverse side, and cross—section views of the
embossment design of the interlayer thus obtained are shown in
Fig. 4,

(Example 6) _

Except that a grid embossment design was used for engraving
mills (mother mills) and the pitch of embossments of one of the
engravingmills was set to 200 um and that of the octher engraving
mill to 400 pm, the procedure of Example 4 was otherwise repeated
to manufacture an interlayer for a laminated glass having a grid
pattern of embossments on either side and varying in the pitch
of embossments from one side to the other side. The face side,
reverse side, and cross-section views of the embossment design
of the interlayer thus obtained are shown in Fig. 5.

S -
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(Example 7)

Except that a linear embossment design with a pitch of
220 pym was used for one of the engraving mills ( mother mills)
and the grid embossment design with a pitch of 320 pm was used
for the other engraving mill, the procedure of Example 4 was
otherwise repeated to manufacture an interlayer for a laminated
glass having an orderly array of linear embossments on one side
and an orderly array of grid embossments on the other side and
varying in the pitch of embossments from one side to the other.

(Comparative Example 2)

Except that a linear embossment design with a pitch of.

210 pm was used for both engraving mills (mother mills), the
procedure of Example 4 was otherwise repeated to manufacture
an interlayer for a laminated glass having an orderly linear
embossment pattern onboth sides at the same pitch of embossments
for both sides. The face side, reverse side, and cross-section
views of the embossment design of the interlayer thus obtained
are shown in Fig. 6.

Using the 9 kinds of interlayers obtained in Examples 1
to 7 and Comparative Examples 1 and 2, respectively, the average
surface roughness (Rz) and average pitch (Sm) of embossments
on each side weremeasuredby the followingmethods. The results
are shown in Table 1 and Table 2.

(Measurement of Rz}

Using a digital tracer system electric surface roughness
analyzer (trade name “SE-2000”, manufactured by Kosaka
Kenkyusho} and a conical tracer (tip radius bf curvature 5 pm,
vertex angle 90 degrees), the 10-point average surface roughness
{Rz (pm) } of the embossment design on each side of the interlayer
was measured in accordance with JIS B0O601.

(Measurement of Sm)

Under the microscope, the average pitch {Sm (um)}} of

embosses on each side of the interlayer was measured.

Furthermore, with each of said 9 kinds of interlayers,
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the appearance of the moiré phenomenon was evaluated by the
following method. The results are shown in Table 1 and Table
2. '
(Appearance of the moiré phenomenon)

The interlayer was moved slowly and continuously and the
appearance 6f the moiré phenomenon was visually monitored.

Then, using each of said 9 kinds of .interlayers,
preliminary contact bonding was carried out by the following
twoalternativemethods (drawdeaeration andvacuumdeaeration),
followed by final contact bonding to fabricate 9 kinds of
laminated glass sheets.
(a) Draw deaeration _

The interlayer was sandwiched between two sheets of
transparent float glass (30 cm long x 30 cm wide x 3 mm thick)
and the superfluouspartwas trimmedoff. Theresultingassembly
was heated in an oven to an article temperature (preliminary
contact bonding temperature) of 60°C, 70°C or 80°C and passed
over a nip roll (air'cylinder'pressﬁre 350 kPa, linear velocity
10 m/min) for preliminary contact bonding.
(b) Vacuum deaeration

The interlayer was sandwiched between two sheets of
transparent float glass {30 cm long x 30 cm wide x 3 mm thick)
and the superfluouspartwas trimmed of £. Theresultlngassembly
was transferred into a rubber bag and, with the rubber bag
connected to a suction system, heated by external heating while
maintaining at anegative pressure of -60 kPa (absolute pressure
16 kPa) for 10 minutes. After the assembly had been heated to
an article temperature (prellmlnary contact bonding
temperature) of 60°C, 80°C or 100°C, the pressure was returned
toatmosphericpressure tocompletepreliminarycontact bonding.

The assembly subjected to preliminary contact bonding by
the above method (a) or (b) was held in an autoclave at a
temperature of 140°C and a pressure of 1.3 MPa for 10 minutes,
at the end of which time the temperature was lowered to 50°C

and the pressure was returned to atmosphericpressure to complete
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Tables 1 and 2 that the interlayers for |am nated glass according to
Exanmples | to 7 of the invention were invariably free3®fDé¢denperr2003
phenomenon. This result indicates goodworkability in cutting and

| am nating operations. 5 Furthernore, the | am nated gl ass products using
the above interlayers according to Exaffles 1 to 7 invariably showed few
sheets with air bubbles (rejects) in the bake test, regardless of the

prel | m naryecont aely RORt 10k LESREr A U q Usedl e they di e deagratl on
process or t he vacuum de_aer atlon processes. ese resulfts”Tndlcate an
i nvari ably sati sfe® ot yigrheral i irige et rmhaes i obprigledn amrabamntegite
bondi ng. subjected to a bake test according to the following protocol
and the deaeration performance of preliminary contact bonding
5 was evaluated. The results are shown in Table 1 and Table 2.
(Bake test of laminated glass)
The laminated glass was heated in an oven at 140°C for
2 hours. Then, the glaSs was taken out of the oven, allowed
to cool over 3 hours, and was visually inspected to count the
10 number of sheets with air bubbles and evaluate the deaeration
performance. The number of sheets tested was 100 for each glass
product. The fewer the number of glass sheets with air bubbles
is, the superior is the deaeration and sealing performance.

15



In contrast, the interlayer for a | am nated gl ass according to Conparative
Exanple 1 as manufactured using a pair of enbossing rolls fabricated from
two engraving mlls (nother mlls) with 15 the same pitch of enbossnents
(300 pm and the interlayer for a |am nated gl ass accd? diecgermpe Cotp@Bati ve
Exanple 2 as manufactured by using a pair of enbossing rolls fabricated
from two engraving mlls (nmother mlls) with the sane enbossnent design
(linear) and pitch were both good in de#fration 20 perfornance at
prelimnary contact bondi ng but devel oped the npire phenonenon. These
results aregipgicative of poor workability in cutting and |am nating

oper ati ons. % anple 8) 25 As the thernoplastic resin sheet, "DXN fil nt

(pol yvi nyl - puryratTTresTghegt T prypdger—ofT—Seki sui Chemical ) was used. A
pair of rollgg{ngmely la fretjal |rql ® $uBjpcted=t ¢ surface milling with a
triangular o Ei €5 kpqg e Mgl [ prgapct fof_jYuri Roll Co.) and a rubber
rol | having p&JIs BARABSE | (49 30 Fo| 75| Wag used as the surface
irregularity lansP¢r |deyi ge an sall d-DKD, fli [ m}as passed over this surface
irregularity Fanist ér | dévilce|t d Hopl ¥ An gnbogsed depression forming a
trough desigh twifhja |coftijnual Jbettfog pn,one, dide of the DXN film The
transfer co[fjijtiong used wer s ¢l fo 35 Jenperature of DXN film room
t enper at ure %cgrrﬁp 2003542 Rel || gefmerjatdirje: 130C Linear velocity: 10
~mmn. Prespglliihpgn “pressure:; Pa_Thenl. tRe other side of the DXN film
was al so subl®dted |5 tolth boveg tirgat nent td give an interlayer having
an orderly . H-Real—patlefRlcowpr sirgcgznc ortions with a trough-Iike
configuratioph,gqontinual &t fhe bkﬁ%cngp1d=convex portions each having a
pl at eau-f ornf =g 4% Qp| Koth @iq§a. he—rrtefvah (pitch) of the enbossed
convex porti pas %fgtl@é e Xqpgel Sgs=BO0°um=10 the width of the
pl at eau- f or m gd ~t pP |of THe ETiyos e CyTyEX T porjti on was 250 pm and the
wi dt h of the|ertbopsqd foncaye |poft® dn® ya¥ b pm (Exanple 9) 15 Except
that the pitgh|of[THe prjosped cbnyaxgperiipns was
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set to 300 pm the wi'dth of the plateau-form ng top of the enbossed convex
portion was set to 160 pm and the width of the enbossed concave portion
was set to 140 pm the procedure of Exanple 8 was otherw se repeated to
give an interlayer having an orderly 20 linear pattern¢obprémshey 20bdssed
concave portions having a trough-like configuration continual at the
bott om and enbossed convex portions each having a plateau-formng top on
both sides. The enbossnment design (conc&¥e and convex patterns) of the
interlayers obtained in Exanple 8 and Exanple 9 is 25 schematically
depicted i npfjig. 7. (Exanple 10) Except that the interval (pitch) of the
enbossed convex portions was set to 200 pm the width of the

pl at eau- f or ring-.30.top.of .the onk x—portion was set to 50 pm
the wi dth of]“{he jenpbossed gorjcale sef to 150 pm and a grid
confi gurati dmd pvag sekeéctied| &dr | he gesi gn, the procedure of
Exanpl e 8 wasy agrﬁ VB3 e repeate.t i ¥t ¢rl ayer having an orderly
grid enbossnegi-daltenqn co i n d—Todncave portions having a
trough-1i ke ja®nfilguratli on 30 {Degen comtinual at the bottom and
enbossed convex QorignsegchTravi au-form ng configuration on
both sides. [(Exanpl e, 11)!5|Except t & yal (pitch) of the enbossed
convex porti-@ng wap et @ogﬁﬁg of Ithe plateau-fornming top
~of the enbosEgifpam/Exibdﬁtquﬁ pmj the width of the
enbossed con e {po Pilon| was ket t <1005 ngd, 4 grid configuration was
sel ected forjthe lenbogs Hegign. {the Dr 10fof Exanple 8 was otherw se
repeated to PiYe lan|intefl gyer hav asderdy grid enmbossnment pattern
conpri sing eﬁg(gfed %pncavecbggrti ough-li ke geonetry
continual at|Ehe pd{ 1<drf &r@gqﬁtg§ pes tji ons each having a
pl at eau-f orn g‘%dﬁ & bt pdes erpesqnent design (concave and
convex pattermng) pf| tihelintefl gye it |[Exanpl e 10 and Exanple 11
i s schemati paiy-depHetetttnTrio- at+vwe Exanple 3) 20 Except
that the top|aff the|enpbossdd gorve 0S”
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not nmade a plateau and the pitch of enbossed convex portions and the wdth
of the enbossed concave portion were set to 200 pm the procedure of
Exanpl e 8 was otherw se repeated to give an interlayer having an orderly

| i near enboss pattern conprising 25 enbossed concave porP&osmsbaavdg3a
trough-1i ke geonetry continual at the bottom and enbossed convex portions
wth tops not formng a plateau on both sides. The enbossnent pattern
(concave and convex patterns) of the |nﬁ@rlayer obtained in this
Conparative Exanple is schematically depicted in Fig. 9. 30 Wth the 5

ki nds of interlay i to, 11 an npar.ative Exanple
3, the average su$$zﬁﬁg&ﬁhgﬁﬁﬁégrgﬁnggbfé 3%é“%%%oEgﬁgnfgﬁa%n?&ﬁéﬁﬁﬁﬁFtw
the same met$bdaddnatedmbags accorthag es Brerpaees shownof rihkabhee3t idki ng

each of thewab@venﬁakiﬂdﬁyOfré@t@fl@H@rrﬁmi@g%hé%rgéﬁééﬂ# ngg%%llg:%t%%gct}l al

bondi ng by vacuum deaer t hod

cont act bondrt?glC ?3988 qﬁ*ﬁ&fﬁ?eﬁ“SHFtFﬁg@ﬁgl%Wﬂﬁ%ﬁ&Q&PP@ﬁﬁ@%o@%

const r uét 5FurhUSrm¢réantMatbﬂmgmassd @I@ﬁ@cpﬁodﬁ&@§uwﬁiﬂ@aﬁméia@@ée5 The
interl ayer t ansparent f| oat sh efts (30
cm | ong X 3%@§%?€?g%£§h§%x%ﬁ%¥ﬁf EQa%p The Eﬁpeﬁf155&§‘ 8 #?%ﬂﬁd
of f to fabrfkaeksitgl ads- blﬁbhﬂ:@y@rem*mbup trraéaaa@semslty mgataihaﬂssfs erred
into a rUbcbﬁrt}iéaﬁreIbﬁlﬁ&??%’orﬁ?&:ﬂ"’%%h@l@ﬁ@e@énﬁgefa&ﬂé’ﬁ%léﬂniﬁ"E?xte' ‘891‘%,0

system and heat ed externalh¥ at a"negative pressure
(absol ute preREL?ETS KNGS FDOT1E R FREWET dRfeiddidngronas Sperf oFmedant i |
t he terder atesel os ih@lassenmmylﬁ@aﬁiamlpasatl§@£éa@fyb@@ﬂéﬂ&ti@mperatUre)

had reachedpgpg%@ﬁgnégel£r§§§9{ heﬁ% turn d to atnospheric pressure
e on

to conplete prelimnar contac "¢hrée different deaeration
start tenperaturestepn BEStBGQQﬂﬂtQKMaW&nEousédmamqudgkus&mgcon@nmgct

bondi ng. ( Fﬂ:@@bm@@@b@@be@.@;@%ﬁ]@l Ig%a%%%%@%%?aggﬁ%ﬁ%551ng

B ocl ave. SFO FbI oo A Tl 5t UPEo0s THAE i & (B4 BLORS1 3005kPa
for 101% nutks sameTlpel tiadnpdr ahbioesnas tsheBod quey ethd @ha0Cnardibberpressure
was a laminated glass according to Comparative Example 2 as
manufactured by using a pair of embossing rolls fabricated from
two engraving mills (mother mills) with the same embossment
design (linear) and pitch were both good in deaeration
20 performance at preliminary contact bonding but developed the
moiré phenomenon. These results are indicative of poor

workability-in cutting and laminating operations.

(Example 8)
25 As the thermoplastic resin sheet, “DXN film” {(polyvinyl
butyral resin sheet, product of Sekisui Chemical) was used.
A pair of rolls, namely a metal roll subjected to surface
milling with a triangular oblique line type mill (product of
Yuri Roll Co.) and a rubber roll having a JIS hardness of 45
30 tTo 75, was used as the surface irregularity transfer device and
saidDXDfilmwaspmssedoverthissurfaceirregularitytransfer
device to apply an embossed depression forming a trough design
with a continual bottomon one side of the DXN film. The transfer
conditions used were as follows.

35 Temperature of DXN film: room temperature



returned to atnospheric pressure to conplete final contact bonding and
give a lam nated glass. 25 The 5 kinds of |am nated gl ass sheets obtai ned
as above were respectively subjected to a bake test in the sane manner as
in Exanple 1 to evaluate the deaeration perfornmance at30pPetembaar2088nt act
bondi ng. The results are shown in Table 3. 30 30 Decenber 2003 46 Table 3 M
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Roll temperature: 130°C
Linear velocity: 10 m/min.
Press linear pressure: 500 kPa
Then, the other side of the DXN film was also subjectead
5 to the above treatment to give an interlayer having an orderly
linear pattern comprising concave portions with a trough-like
configuration continual at the bottom and convex portions each
havingaplateau-forming toponboth sides. The interval (pitch)
of the embossed convex portions of the interlayer was 300 um,
10 the width of the plateau-forming top of the embossed convex
portion was 250 pm, andthehddthcnftheembossedconcaveportion
was 50 pm,

(Example 9)

15 Except that the pitch of the embossed convex portions was
settoSOOpm,thewidthoftheplateau—formingtopoftheembossed
convex portion was set to 160 pm, and the width of the embossed
concave portion was set to 140 um, the procedure of Example 8
was otherwise repeated to give an interlayer having an orderly

20 linear pattern comprising embossed concaﬁe portions having a
trough~-like configuration continual at the bottom and embossed
convex portions each having a plateau-forming top onboth sides.

The embossment design (concave and convex patterns) of
the interlayers obtained in Example 8 and Example 9 is

25 schematically depicted in Fig. 7.

(Example 10)
Except that the interval (pitch) of the embossed convex
portions was set to 200 pm, the width of the plateau-forming
30 top of the embossed convex portion was set to 50 pm, the width
of the embossed concave portion was set to 150 pm, and a grid
configuration was selected for the embossment design, the
procedure of Example 8 was otherwise repeated to give an
interlayerhavingancmderlygridembossmentpatterncomprising

35 embossed concave portions having a trough-like configuration



Lnul ~r-U7 UpNbn N Q. CF.to C]O ti,,, Yy YV C00 ColOti 4)4)C LOC-1) 0O
LgC, [~ M D oW CQJti Q/IN67 OCQutd y 1Cr7U tl+ oNe C-y Ca~aGmN oodo,

rs al OwCQOiv
Y 30 December 2003

44

continual at the bottom and embossed convex portions each having
a plateau-forming configuration on both sides.

(Example 11)

5 Except that the interval (pitch) of the embossed convex
portions was set to 500 pm, the width of the plateau-forming
top of the embossed convex portion was set to 400 pm, the width
of the embossed concave portion was set to 100 pm, and a grid
configuration was selected for the emboss design, the procedure

10 of Example 8 was otherwise repeated to give an interlayer having

- an orderly grid embossment pattern comprising embossed concave

portions having a trough-like geometry continual at the bottom
and embossed convex porticns each having a plateau-forming top
on both sides.

15 The embossment design (concave and convex patterns) of
the interlayers obtained in Example 10 and Example 11 is
schematically depicted in Fig. 8.

(Comparative Example 3)

20 Except that the top of the embossed convex portion was
not made a plateau and the pitch of embossed convex portions
and the width of the embossed concave portion were set to 200
pm, the procedure of Example 8 was otherwise repeated to give
an interlayer having an orderly linear emboss pattern comprising

25 embossed concave portions having a trough—like geometry
continual at the bottom and embossed convex pdrtions with tops
not forming a plateau on both sides. The embossment pattern
(concave and convex patterns) of the interlayer obtained in this
Comparative Example is schematicaliy depicted in Fig. 9.

30 With the 5 kinds of interlayers obtained in Examples 8
to 11 and comparative'Example 3, the average surface roughness
{Rz) of the embossment was measured by the same method as in
Example 1. The results are shown in Table 3.

Using each of the above 5 kinds of interlayers, the
35 preliminary contact bonding by the vacuum deaeration method and
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47 It is apparent fromTable 3 that the | am nated gl ass sheets

manuf actured by using the interlayers according to Exanples 8 to 11 of the
i nventi on showed few sheets with air bubbles (rejects 30 Decdnizebak® 3 est
invariably at the deaeration start tenperatures 5 of 40C, 50C and 60C in
the prelimnary contact bonding by the vacuum deaeration nethod. The
result indicates that good deaeration W& obtained even w thout critical
control of deaeration start tenperature in prelimnary contact bondi ng and

even at the di I m. nary.contact bonding tenperature 10 (7QC), not
a deliberat%ﬁﬁ #%@%%a@éﬁ%%g%?%?%%}@g6%%¥%c?efﬁﬁéﬁ¥m#gﬁﬁﬁﬁﬁ;%ﬂﬁuiﬁ éﬂg
contrast, thellaw nateangeaseco neewsactct edl bindsi ol 1dnmnatedrdlmgses  of

Conparati vepEXanptg. 3 where the top of the enbossed convex portion was not

flattened t? a plateau gave quite 15 nmany sheets with air bubbles (rejects)
in the bake'YaStunepretheleieheration start tenperature in prelininary

contact soonding T HOeLIafdPhess FdnEvi@sed thd NlGaties thaindgass the
Cont ol 1 od Tooat ERRE i doc eRiohTarctee SEar g ot bReekbiagd ¥
around t he tldgeseperhbughasgarnteas ayeimasseodf ytot fabrteifere with a
thorough regpyak-oht@ifalfr NG LENY al TRAMLss R P625880RL¥erred into
' a'rubber'bag. The rubber bag was connected to a vacuum suction
10 system and heated externaily and held at a negative pressure
of—60kPa(absolutepressurelePa)forlOndnutes. The heating
was performeduntil the temperature of the assembly (preliminary
contact bonding temperature) had reached 70°C and the pressure
was thenreturned toatmosphericpressuretocompletepreliminary
15 contact bonding. The three different deaeration start
temperatures of 40°C, 50°C and 60°C were used at preliminary
contact bonding.
(Final contact bonding)
The glass assembly subjected to preliminary contact
20 bonding in the above manner was placed in an autoclave and held
at atemperatureof 140°Candapressureof 1300 kPa for 10minutes.
The temperature was then lowered to 50°C and the pressure was
returned to atmospheric pressure to complete final contact
bonding and give a laminated glass. -
25 The 5 kinds of laminated glass sheets obtained as above
were respectively subjected to a bake test in the same manner
as in Example 1 to evaluate the deaeration performance at

preliminary contactAbonding. The results are shown in Table
5 -

30



(Exanples 12 to 16) 25 (Preparation of the interlayer for a | am nated

gl ass) For enbossing, a variety of enbossing rolls were provided. As the

t hernopl astic resin sheets, DXN filnms (polyvinyl butyral resin sheet,
product of Seisui Chemical) was provided. The Ra val ug8 DBécéheeDXRDOBI s
used in Exanples 12 to 16 are shown in 30 Table 4. Using a pair of rolls,
nanely an enbossing roll and a rubber roll, as the surface irregularity
transfer device, the above DXN filn1wa§6passed over this surface
irregularity transfer device to give an interlayer for a | am nated gl ass
havi ng an 3§ gnbogsnment pattern on both sides. The transfer conditions used
30 Decenber 2003 48 are as follows. Tenperature of DXN film room

t enper at ur e [-Rot enpergture: lSOCé_iuga velocity: 10 mmn 5 Press
l'inear presqufie:| 2P0 kPa |The enposgnert Sppft ¢rns (concave and convex
patterns) of sa-tg%eg rgerll_ay@r of )Ela@ natpd Jl ass as obtai ned in Exanpl es
12 to 16 arlexjshpdn I n Tgbl e & g—10 shows the enbossnent pattern
(concave and&jonvex 10 datterng) gfstihe Y@ érlayers for |am nated gl ass as
obtai ned i M-Exappre—i2—gndEranpteTi3; 11 shows the enbossnent pattern
(concave and=tjonyex pattdgrnsy of t HeBi|nFef I'ayers for |anminated glass as
obt ai ned i n [Eki@gpEe 14 andsBxanplce (151 anf Fi|g. 12 shows the enbossnent
pattern (corcaVe @pd’cdﬁve% pat{ernsy lof” thel|15 interlayer for a | aninated
_glass as obt{&i ned 1 n Exanpl e] 16] (Cogpaeali-v¢ Exanple 4) (Production of the
interlayer florartemfated—glasy)y—txcept—fhag the routinely extruded
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r epeat ed toé%ﬂ%asxﬁ“lﬁf rﬁayé? for_aJ amnatied gl ass havi ng an enbossnent
pattern on Qéth ki des.| The epbossmgng p&tfeknn (concave and convex patterns)
of 25 the ijmtertayer—forraftammatiedgiags—qs obtained in Conparative
Exanpl e 4 iscshomglin Tabl e 4. @& [
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Fig. 13 is a schemati'c representati on of the enbossnment pattern (concave
and convex patterns) of the interlayer for a |amnated glass as obtained
in Conparative Exanple 4. 30 For each of the six kinds of interlayers for

| ami nated gl ass as obtained in Exanpl es and Conpar ati¥e BExeapber 26@3

aver age surface roughness (Ra) of the enmbossnment was neasured by the

nmet hod descri bed bel ow and the average surface roughness (Rz) was neasured
as in Exanple 1 for the evaluation of h#&ddling 35 workability and

sel f- adhesi veness of t he interlayer The 30- Decenber 2003 49 results are

shown in Table 4. r digital e electrlc
sur f ace roughness %ﬁf d@Lngégqgﬁﬂgagﬁl g?%ﬂﬁ%% %ﬁﬁﬁéé

Kenkyusho) m@%%fagt@rﬁéd@eu§h@@eﬁherané¢rlay¢msmaudvﬁﬁxﬁgpumEkampaésahgle
90), the 10tpointr @@iﬁ@@n@ﬂéﬁ%ﬁ%w%ﬁ%@eé% LR byl 1ldle fIROSEs ) on

each side of E % é for . a | am nat ed SS was neasure
accordance Wit B-686 PnWﬁﬁ¥ﬁﬁk¥atJ%Fh@eéﬁéﬁtb@nﬁﬁ@ré&ﬁmp%ﬁ@¢W#©%s of

interl aﬁgrsof 11)0?@; 3@t rbﬁicECB(g’lgaf&sL tﬂéebk@@?lﬁﬁa%gnééﬁ’éa@@@éﬁ@ll@% Epte
vacuum de ye .and_fi cont ac were c ed o
serially a§E$% Ihf é}a w&ﬁu?ﬁ%gﬁﬁe s qﬁﬁiﬁ) %&ﬁ?ﬁ&?e a5|%%%3
These si x k@%@%r@tl¢mnwmat@ut@i@s@ geer wekpegt i velyicdb subijest esfto a
bake test U@Q@ér&@foﬁ%%r%%ﬁé%@élh Ny fmbﬁrd&céﬁt%@b%%tﬁ ghaend

~deaeration erfornance in prelimnary tact & resurts are
shown in TabYe* At %@éfé%%@rr&?@@lwaméw gopdaef b@@dhl(l@ MRRE T I El OC7
O 10 {70°C), notadeliberatelyincreasedpreliminarycontactbonding
temperature.

In contrast, the laminated glass manufactured by using
‘the interlayer of Comparative Example 3 where the top of the
embossed convex portionwas not flattened toaplateau gave quite
15 many sheets with air bubbles (rejects) in the bake test when
thedeaerationstarttemperaturejjlpreliminarycontactbonding
‘was 50°C or higher. This result indicates that unless the
deaeration start temperature in preliminary contact bonding is
strictlycontrolledtoatleastbelow50°c,theprematuresealing
20 takes place around the edge of the glass-interlayer assembly
to interfere with a thorough removal of air in the central part
of the assembly.

(Examples 12 to 16}
25 {Preparation of the interlayer for a laminated glass)
For embossing, avarietyof embossing rolls were provided.
As the thermoplastic resin sheets, DXN films (polyvinyl butyral
resin sheet, product of Seisui Chemical) was provided. The Ra
values of the DXN films used in Examples 12 to 16 are shown in
30 Table 4.
Using apairof rolls, namely an embossing roll and a rubber
roll, as the surface irregularity transfer device, the above
DXN film was passed over this surface irregqularity transfer
device to give an interlayer for a laminated glass having an
35 embossment pattern onboth sides. The transfer conditions used
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are as follows.
Temperature of DXN film: room temperature
Roll temperature: 130°C
Linear velocity: 10 m/min
Press linear pressure: 500 kPa

The embossment patterns (concave and convex patterns) of
the interlayers for laminated glass as obtained in Examples 12
to 16 are shown in Table 4.

Fig. 10 shows the embossment pattern (concave and convex
patterns} of the interlayers for laminated glass as obtained
inExamplelzandExampleIB;Fig.11showstheembossmentpattern
(concave and convex patterns) of the interlayers for laminated
glass as obtained in Example 14 and Example 15; and Fig. 12 shows
the embossment pattern (concave and convex patterns) of the

interlayer for a laminated glass as obtained in Example 16.

(Comparative Example 4)
{Production of the interlayer for a laminated glass)

Except that the routinely extruded non-embossed sheet
{(polyvinyl butyral resin sheet) was used as the thermoplastic
resin sheet, the procedure of Examples was otherwise repeated
to give an interlayer for a laminated glass hairinq an embossment
pattern on both sides.

The embossment pattern (concave and convex patterns) of
the interlayer for a laminated glass as obtained in Comparative
Example 4 is shown in Table 4.

Fig. 13 is a schematic representation of the embossment
pattern (concave and convex patterns) of the interlayer for a
laminated glass as obtained in Comparative Example 4.

For each of the six kinds of interlayers for laminated
glass as obtained in Examples and Comparative Example, the
average surface roughness (Ra) of the embossment was measured
by the method described below and the average surface roughness
(Rz) was measured as in Example 1 for the evaluation of handling

workability and self-adhesiveness of the interlayer. The
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results are shown in Table 4.
(Measurement of Ra)

Using a digital tracer-type electric surface roughness
analyzer (trade name SE-2000, product of Kosaka Kenkyusho) with
a wedge-shaped tracer (tip width 1000 um, facial angle 90°),
the 10-point average surface roughness {Ra {pm) } of the emboss
on each side of the interlayer for a laminated glass was measured
in accordance with JIS B 0601.

Moreover, using each of the above six kinds of interlayers

for laminated glass, preliminary contact bonding by the vacuum

deaeration technique and final contact bonding were carried out
serially as in Example 8 to manufacture six kinds of laminated
glass.

These six kinds of laminated glass were respectively
subjected to a bake test under the same conditions as in Example
].toevaluateiﬁmadeaeratianperformancejj;preliminarycontact
bonding. The results are shown in Table 4.

.a



EO ti ONO NNODb 30 Decenber 2003 51 It is apparent from Table 4 that
the | am nated gl ass sheets nmanufactured in the above Exanpl es showed fewer
sheets with air bubbles (rejects) due to bubbling in the bake test when
the deaeration start tenperature in prelimnary contat® Deranmer 3063t he
vacuum deaer ati on techni que was any of 40C, .50C, and 60C. This result

i ndi cates that good deaerati on was obtai ned even when the deaeration
tenperature was not critically controll @8 or even when prelimnary contact
bondi ng was carried out at an ordinary prelimnary contact bonding

t enper at ur et PLC) 4W thout 10 using a deliberately raised prelimnary

contact bonding tenperature.. Furthernore, the interlayers for |am nated
| A 1 5...and G vhora + he

e

gl ass accordirg—He anptes—tp—and—t+6—where—the—Ra—pf the plateau of the
convex port il g \71@ | éss thah 2{5 pm ghoved [s®i|gRt] ¥ hi gher
sel f - adhesi yenesss nsthe | Wt erd ayers.flog T ani gafed| gl ass 15 according to
Exanples 12|t 14 Bug| Mas "o = he oréldre vhec es| npt matter from
practical pqixts view Ch the other Hand, Sthe | sterlayer for a | amnated
glass havi gm—fierrrregptartires [acqor 'gg to Conpar ati ve Exanplé in
whi ch the r3gtio (br/&q) of | the width off tHe pl &t pau| t©lthe pitch 20 of convex
portions was Igossg t‘gﬁnomg ;hO\IMeg exdegdi ng Y g $el f--adhesi veness as
conpar edwi t ] tifve § 4 Bf Ray& | o & | #gndinaed® pFass* according to the above
- Exanpl es and tihe, quaﬁ nated| gl ass | ngnuflfact ored— by U$ing this interlayer
for a | am ndt dd jgli@ss] showgd frany sHeet|s w &hi & { “bubbl es (rejects) ow ng
to bubbling |25 TN he[ bake Test ay cqnmpar edit h I he Exanpl es when the
deaeration |stiarit, k.egperatufe iin grelii ni nary “chit gact {bondi ng was 50C or
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tenperature for prelimnary contact bonding is strictly controlled to at

| east bel ow 50C, the prenmature margi nal sealing 30 of the glass-interlayer
assenbly takes place so that the air present in the central part of the
assenbly is not sufficiently renoved. (Exanples 17 to3Q0arehnitempal@Bi ve
Exanpl e 5) 35 For producing various enbossnent patterns, a variety of 30
Decenber 2003 52 enbossing rolls were prepared. A |ongitudinal
pattern--engraving nill (mother nill) w&* pressed agai nst one netal rol

of a pair of enmbossing rolls and the netal roll and the engraving m ||

were driven |0 aSO6Lakoi ! £ 41 3ARNETs LhEL GACRIE, ARG SOBMEX BRLLEL NS of

t he engrawng mll to ravin fted
serially i mMEmaragharediinetie ghposre Enanpbeslshaped fﬁwgreqiseeﬁs willil aii t

desi gn of tiheblsDasayEe PoEE S0 WX @@tmfsmlﬂ% %@n@ﬁé %}%etz %@M@@ hﬁﬂaé ol |
| near a er ns ur er in

carrying an der arra udi nal
Exanmpl e 19 %% er% gem??g?é\’i’é‘?s’él B’é?%é?‘ﬁn@ﬁéjr%ﬂtrﬂprp 389 R%ed to
transf er® t hehe W@mmmeds&exj@m@m techsdiqtiened @lanyob t 40iders@° ¢pa@ld 60°C.

CorreSpond'ﬁﬂlstfbédﬂ{)fdeJE%ééwﬁﬁafmdo%r ﬁgg%gae&ogure %??d even

| ongi tudi nal -pattern engravin I'S proce ange
and size 15"Rf0tHEe degsectiipe parPeratuRe réasowit creulun&éy toetndtiedcope.

As the thersppwast wgelehepr@mhﬁﬁar "IN dd4 'E‘on@ﬁ%ngMhQYéarrbf&yro%lt EL%Séu@
sheet, pr odgrcélof Se Thé above enbaossi ng

|
paired withos %ﬁ%sreﬁafﬂﬂnaaxm'#%%nimggrnasrasprecwrﬂ 43I ¥ ehaRt 1300,
t he abd¥e Q@llﬁ@e&n@ebmer@tebﬁlms@e@tpm}slrpmsmd ovetatbebsodinget to
apply the i hed t d-pa r.n _f.or on the
i nterl ayer gfggir%g%g%mflﬁate asrgl?oéé ‘0 %I-EE% m?%%es bPE lf%‘lnr% Exr%ij T2 18
is illustraferthneEity EMmPtlﬁ?é érbeRrd e parerer ﬁhf%oRc’mECdf dnet néa25au of

interl ayerStl’ﬁ@l’chﬁfEm@bQ‘ﬂl@haﬁ§s agﬁeégﬂt@ﬂa@led B M R %Qlaﬂﬂly%?@ﬂ?éﬁ 20

| ust . tt t
| nter| ayer 1ol TERUARE RUPEER S Reh Al Spt B RELP TS Chfpal BEIVE BAHIESS | &

i |l ustd®eda¢porigng 118 FRasplictsch2oto Ibmrexwpersf oitse odepirhwafichr avgls,
pi tch of segoEniipgoratlsn 3Pao0EcPi @Binpl BeyEggMenting wall of each

enbossnent are shown
On the other hand, the interlayer for a lamlnated glass

having no fine irreqularities according to Comparative Example

in which the ratio (b/a) of the width of the plateau to the pitch

20 of convex portions was less than 20% showed exceedingly high

' self~adhesivenessascomparedwiththeinterlayerforalaminated

glass according to the above Examples and the. laminated glass

manufactured by using this interlayer for a laminated glass

showed many sheets with air bubbles (rejects) owing to bubbling

25 ,inthebaketestascomparedwiththeExampleswhenthedeaeration

start temperature in preliminary contact bonding was 50°C or

higher. This result indicates that unless the deaeration start
temperature for preliminary contact bonding is strictly

controlledtoat leastbelow50°C, the prematuremarginal sealing

30 of the glass-interlayer assembly takes place so that the air

present in the central part of the assembly is not sufficiently
removed,

(Examples 17 to 20 and Comparative Example 5}

35 For producing various embossment patterns, a variety of



in Table 5. For each of the 5 kinds of interlayers obtained in Exanples 17

to 20 and Conparative Exanple 5, the average surface roughness (Rz) of the
enbossnment was neasured by the same nethod as used 35 in Exanple 1. The
results are shown in Table 5. 30 Decenber 2003 53 MredVebecembag 2agE of

t he above 5 kinds of interlayers, prelimnary contact bonding by the
vacuum deaeration technique and final contact bonding were serially
perfornmed as described below to manufadure 5 kinds of |am nated gl ass
sheets. 5 [Vacuum deaeration nmethod] The interlayer was sandw ched between

t wo transpaé§§5sssg Egl tranéﬁarent float glass (30 cmlong x 30 cm w de -

X 3 nmmth and the supefftu At¢9mas trimed off. The resulting
gl ass- |nterlayer-%S@mwﬁﬂQPdmmﬁltpahSEenredgkawdng @01 ubdethebagiand th

rubber bag ﬁ@és§@<@@?§atl%tt Bné ﬁ(@&é’y@oﬁngﬁfo% a%y:s%abs Jlfsf}gfr\éﬁﬁ h

external ly Eﬁ er a negatrve pressure essure kP a)
for 10 ni nutBe Mafifdy BB atrkthe spsiraming Bill mers dssventier aayeeiatienbl y

(prelimmaryo comi@cér baf@ld@daefﬁ)%rrﬁi Wy 48P aldiQuglat otfotﬁepéﬁgﬁéx‘%iﬂbned
15tmmma%gﬁ_%@ﬂw at noSpheri c

atr e ssuf.e was then returne
pressure to conplete p%@lﬁélﬁgﬁg contatt TﬂﬁuﬁqﬁfaVlﬁﬂem&éieW3F|BﬂlgF%@t
t enper at ur es¢viat hg dbdvee prdlalndnaeyticanbdcthdaonsialy meAs det steps0€Fand

t he pre"n1ﬂﬁéXnﬁQﬂH@EE?nQQPQB%chﬁ §QQ£HgSO§@%é Sﬁ%ﬁ%g%xpéoﬁgg ﬁg ce

~levels, 60C 0 Fi nal cont act Cas8UT Rt ayer
assenbly proRi SPBRSF 1T HEPHEACBYL Y Heg @Bo@édﬁrbﬁednreraé boeeeﬂudhneh

aut ocl awe abtindetdpattarnt enparainge ofn HWempnd @ RS W Andfe 1300 KkPa for
10 mi nutes tg e te erat ure, was lgﬁgred to H0C and 't he pressure

was returnedg?%vgfﬁ%s%ﬁgr EIpTREERY Y ML Ol ef eUF PRAFC cBRERAREST hBRGI ng
and t her ebytpanyidesa degmiignateds gl dametaTheo I auldieirng 12 ad adsrefpbadinagt ed

O s S0°er Bty JIeRRECHLURLYPUN LML L 3 0B POk T, AER21 HhRBeLont MO

same 30 protocol as used eval uate
per f or manceSPA-PY LR ivhbty dontthdts psRgiesyreThéheesurenggnentsandnsineTabl e

S. 15 of the respective patterns were monitored under the microscope.
Ty As the thermoplastic resin sheet, “DXN film” (polyvinyl
butyral resin sheet, product of Sekisui Chemical) was used.

The above embossing roll was paired with a rubber roll
and with the embossing roll controlled at 130°C, the above

20 thermosetting resin sheet was passed over the roll set to apply
the predetermined emboss pattern.

The embossed pattern formed on the interlayers for
laminated glass as obtained in Example 17 and Example 18 is
illustrated in Fig. 14; the embossed pattern formed on the

25 interlayers for laminated glass as obtained in Example 19 and
Example 20 is illustrated in Fig. 15; and the embossed pattern
formed on the interlayer for a laminated glass as obtained in
Comparative Example 5 is illustrated in Fig. 16. The pitch of
convex portions, depth of troughs, pitch of segmenting walls,

30 and height of the segmenting wall of each embossment are shown
in Table 5.

For each of the 5 kinds of interlayers obtained in Examples
17 to 20 and Comparative Example 5, the average surface roughness
{Rz) of the embossment was measured by the same method as used

35 in Example 1. The results are shown in Table 5.
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Moreover, using each of the above 5 kinds of interlayers,
preliminary contact bonding by the vacuum deaeration technique
and final contact bonding were serially performed as described
below to manufacture 5 kinds of laminated glass sheets.
[Vacuum deaeration method]

The interlayer was sandwiched between two transparent
sheets of transparent float glass (30 cm long x 30 cm wide x
3 mm thick) and the superfluous part was trimmed off. The
resulting glass-interlayer assembly was transferred into a
rubber bag and the rubber bag was connected to a vacuum suction
system. Thebagwas heated externally under a negative pressure
of -60 kPa (absolute pressure 16 kPa) for 10 minutes, whereby
the temperature of the glass-interlayer assembly (preliminary
contact bonding temperature) was brought to a predetermined
temperature. The negative pressure was then returned to
atmospheric pressure to complete preliminary contact bonding.
The deaeration start temperature for the above preliminary
contact bonding was set to 50°C and the preliminary contact
bonding temperature was set to one of the three levels, 60°C,
65°C, or 70°C.

(Final contact bonding)

The glass-interlayer assemblyprovisionallybondedby the
above procedure was placed in an autoclave and held at a
temperature of 140°C and a pressure of.1300 kPa for 10 minutes.
Then, the temperature was lowered to 50°C and the pressure was
returned to atmospheric pressure to complete final contact
bonding and thereby provide a laminated glass.

The resulting 5 kinds of laminated glass sheets were
respectively subjected to a bake test according to the same
protocol as used in Example 1 to evaluate the deaeration
performance in preliminary contact bonding. The results are
shown in Table 5.

Qv
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OL) ~+4 COi+ Q] WnO 30 Decenber 2003 55 (Exanple 21) The surface of a
nmetal roll was nachined with an engraving mll (a linear triangular
oblique line cup mll) to formconcave and convex patterns (orderly)
conprising a nultiplicity of 5 concave troughs (lineaB) Decamgeta?00B
section and the corresponding nultiplicity of convex ridges (linear)
Further, using glass beads (*46), the roll was blasted froma distance of
about 30 cmat an air pressure of 100 kP2 to fabricate an enbossing roll.
10 On the other hand, 100 parts by wei ght of polyvinyl butyral resin
(average degkee,9f p@iyrrerl zation 1700, residual acetyl group 1 nol %
butyralization ee 65 nol %9 was blended with 40 parts by weight of the
pl asticizer tri et%}? She fgic a metal oy Bt yremhe naddv DEIR apaen g byv wed ght

of the bondmsir e(@glbnéz5r @qléﬂr@\ﬂrarn@lgﬂﬁéué‘Tl@féett:ﬁﬁ%llqr]dtélsf'o'}% anextEuder,
the resultin m xtu aded and extruded froma die in a sheet

form to gi ¥& Ccﬁm’?%x nﬂ?\,\fﬁ?ﬁis’ p&?’&‘g‘?ﬂ y) bﬁ??}?ﬁ’rsélﬂ%e% st Hyl B phy ro b
enbossi 5y rodbhsatabticages (hlm@@rab’owean@ﬁnaer11an§e¢t;h,e01ab@1\1@ peéyvi nyl

sl ool oA st el sl ol e,

whi ch interlayer consis
both sides Rhepedflassdirasie #ﬁ@)eohhéxr@éhmméﬂ(&ﬁm Ifyrporc enpi s sangea

mul tipli ci tyr bogenyeXu i£lgasm GiNeatds duHargudh '](@acrEBSg BEeLaen apd the

~corresponding, nul ti L y of convex troughs (linear sai troughs
bei ng not . oMt A2 53 The water content of thls interlayer was

adjustdd to 0.4 ton@hd om@heghhaﬁ(d (Bcapat es 23)wdihgn s viEfmae winyva petakarol |
was machi nef’eﬂﬂh ?ﬁﬂaleer@é %l\é'gr}%e of polymerization 1700, residual acetyl
’ group 1 mol %, butyralization degree 65 mol%) was blended with
40 parts by weight of the plastiéizer triethylene glycol
di-2-ethylbutyrate and 0.2 part by weight of the bond strength
15 modulatormagnesiumacetate, andusinganextruder, theresulting
mixture was melt-kneaded and extruded from a die in a sheet form
to give a 0.76 mm~thick polyvinyl butyral sheet.
Using a pair of embossing rolils fabriéated in the above
manner and the above polyvinyl butyral sheet, an interlayer was
20 producedby the conventional method, which interlayer consisted
of apolyvinyl butyral sheet and, as formedonboth sides thereof,
concave and convex patterns (orderly) comprisingamultiplicity
of convex ridges (linear) triangular in cross-section and the
corresponding multiplicity of convex troughs (linear}, said
25 troughs being not on the same level. The water content of this
interlayer was adjusted to 0.4 to 0.5 weight %.

(Example 22)
The surface of a metal roll was machined with an engraving
30 mill (pyramidcupmill) toformamultiplicityof concaveportions
each in the form of a quadrangular pyramid and the corresponding
multiplicity of convex portions. The roll was further blasted
with glass beads (#20) from a distance of about 30 cm at an air
pressure of 100 kPa to fabricate an embossing roll.

35 - Except that a pair of embossing rolls fabricated as above



30 mill (pyramid cupmll) to forma nultiplicity of concave portions each
in the formof a quadrangular pyramd and the corresponding nultiplicity
of convex portions. The roll was further blasted wth glass beads (#20)
froma distance of about 30 cmat an air pressure of 100M&Ramber f200Bcat e
an enbossing roll. 35 Except that a pair of enbossing rolls fabricated as
above 30 Decenber 2003 56 was used, the procedure of Exanple 21 was

ot herwi se repeated to manufacture an i &€erlayer conprising a polyvinyl
butyral sheet and, as formed on both sides thereof, concave and convex

patterns ( i mul .t I|C|ty f conv ortions each.in 5
the form of‘%agg%ad% anguI ?r pc%?ié%edognggfaﬁlg e@ﬁﬁn‘&? %lp hEF i PRTREEY of
concave poré¢Basufarthrepa #Ié‘sap@(ﬁyaxecmmmg pootliyons yhdigy nedt sloeett he

sanme | evel .add, HBi% EXRTHL B0 thl or vex
portions coa1 ngtced a I’Idt| %dfér)ggé}é@()@ Ctdrgfh‘%e n‘i%%lé{%géaﬁacegof a

netal roll Wi FOTRRLEH 8N Sy L b IOIf ?%V/?X tPrqrd:ﬁémSaPaSBl }Que
line cup m’ttlhe) fard o fn £ anCaNEa n @Ik € OfNyEam Dt A red NShd r@irﬂfﬂ%ﬂd{ﬁn

t f t t |
crobs. sect TSI PLEy o BorbRyERERLERRE 0Pk FHBY HhanbrENER: SPyt ey ex
ridges (weRSHLiomMhedreid nels durtihersahastede it Hnglm taaeraut@l(e#ZCt)he from
a di stance L%n@é)@élt o3 iR et A LR eofbelk 58]: %a% 5 &81 €, 88

~enbossing rol | 3 cept that a paif of enbossing ro ricated 1n the
above manne? Hek H9P ocedure of Exanple 21 was ot herwi se repeated
to prod@wce an interl ayer conprising a polyvinyl butyral sheet and, as
formed on bgéyafﬁ% Sy 4 ereof, concave and convex patterns (not orderly)
conpri sing IpITTity of convex ridges 25 (wavy) triangular in
cross-section andhehgucdrcespbadiaitgl moliliywds viach iof doohph eneetgryvcomcave

troughs (wayy)i matxfy tﬂl%arfd]ﬂ_.ﬁe Stdb\ﬁcfdeo;ﬂbl% l&%‘pnﬂll?t) 08 EhenSagicheyel .

(Conparative CEX ur face was nmachined with an
engr avi ng ISO8 .%a?tFPFaﬁgm%ﬁ Ogkierdye FPRETéapneia MplEdpldehtyontave

and comsex pattarastfongles | Waepnptisamgubafulti @rbsitye®fion and the
corresponding multiplicity of complementary convex ridges
(wavy). The roll was further blaéted with glass beads (#20)
from a distance of about 30 cm at an air pressure of 1 kg to
fabricate an emboséing roll.

20 Except that a ﬁair of embossing rolls fabricated in the
above manner was used, the procedure of Example 21 was otherwise
repeated toproduce an interlayer comprisingapolyvinyl butyral
sheet and, as formed on both sides thereof, concave and convex
patterns (notorderly) comprisingamultiplicityof convexridges

25 (wavy) triangular in cross-section and the corresponding
multiplicity of complementary concave troughs (wavy), with the
respective troughs being not on the same level.

(Comparative Example 6)

30 The surface of ametal roll was machined with an engraving
mill (linear triangular oblique line cup mill) to form concave
and convex patterns (orderly) comprising a multiplicity of
concave troughs (linear) triangular in cross-section and the
corresponding multiplicity of complementary convex ridges

35 (Linear} to thereby fabricate an embossing roll.



concave troughs (linear) triangular in cross-section and the correspondi ng
multiplicity of conplenmentary convex ridges 35 (linear) to thereby '
fabricate an enbossing roll. 30 Decenber 2003 57 Except that the above
enbossing roll was used, the procedure of Exanple 21 ¥WasDeatdreseuw s2003
repeated to produce an interlayer conprising a polyvinyl butyral sheet

and, as forned on both sides thereof, concave and convex patterns
(orderly) 5 conmprising a multiplicity off’convex ridges (linear) triangular
in cross-section and the corresponding multiplicity of conplenentary

concave troughs ( ) t p concave traou

consistently on t%%@%%fmt?%‘%/eﬁé Irﬁné‘ggac%%(%é’?e% 9 iht I"é%r g%%‘t aﬁh%d in the
above ExanpP&scedpranel dompsars idle wBsapiherwilse sepkatedr baghnedscéRan of
the enboss idesiyny¥RSCIMASIY e gRihed af n E(B'ﬁﬂn ql and
the Rzv of the’ﬁfg‘&%/i‘%lje% deI ?% thei]gvn%g%srrenyi\%asgrrgggﬁ%ed o egrret hod
descri bed b&F ev% RESE Ve BBF §9BVEX Péﬁfﬁﬁ?éd‘%%%%l%heet s
ﬁerke marfuf acbmpedsbygtdﬁmulﬂﬁplmthﬁwmcgﬁbhﬁdrfcﬁtﬂe§l{bjﬂh@afa&d t 91 hGu Bape
ake test asy,i val uat e_deaeration an in or mances
inthe pre |mEﬁ§§$ng%§F &? %%%dﬁ‘\% é?%ﬁ%smflﬁél?%slﬂ‘ll?g f Clg%l? ctively
shown in TaBPEPSempIBasyrepeaevef tReWFh20 (Ushagrt hewithetlad - pasposeiwel di ng

si | i cone RTYoKEa?@ tf@ﬁeﬂg%e%%s@bﬂsE&@éln@i‘ﬁ%ﬁaﬁe &%ﬁt eﬂ@@éf negative

~ nmodel was taken romeC%e e above I nterlayers an surface
roughness Rzv of " thi®& th¢e Hotieh 2 X@iss F’?E&%Fléé s Ehg athﬁé’%&@’épéﬁﬁped

tracer ¥ai pamﬁdftohnph@ﬁﬂilmexm@ﬂ&l tehé aaefa@@ua)@mnéws wan@lfngm&érmgg t he

3155 0501, EEE"EF A =Py AR kot el MePrio nadug e 1asa ™1

Prel i m nar yte&énRagtobdnh rrgéqﬁé;swp?emfoaierie@fbjthehembolsbmmragwaal neasatede

techni ques fgr @wedﬁ@@ﬁ@al@@séﬁﬂbéécy@ﬂwea%&téc%r 30, ek i@é cont act
drawi ng was,t Ef fo manu acture | am nated g ass ets. géa) Dr aw
deaeration HB ﬁB ﬁ‘ﬁES 23 erd L SR e SFét MedN faws uskseby

transparfent £6l bawighyasshodadnslbngckedd Crhavsdfedhzkdme b biaskin Example
1 to evaluate deaeration and sealing performances in the
preliminary contact bonding stage. The results are
collectively shown in Table 6.
[Measurement of Rzv]

20 Using the general-purpose molding silicone RTV KE-20
(product of Shin-Etsu Chemical), the emboss negative model was
taken fromeachof the above interlayersand the surface roughness
Rzv of this negative model was measured using the wedge-shaped
tracer (tip width 1000 ym, opposite face angle 90°) by scanning

25 with the tracer shifted in the direction normal to its tip width
in accordance with JIS B 0601.

[Evaluation of deaeration and sealing performances}
Preliminarycontactbondingwas performedbythe following
alternative techniques {draw deaeration and vacuum deaeration)

30 and final contact drawing was then performed to manufacture
laminated glass sheets.

{a) Draw deaeration method
The interlayer was sandwiched between two sheets of
transparent float glass (30 cm long x 30 cm wide x 2 mm thick;

35 the margin of each glass sheet was curved by 1 mm with respect



35 the margin of each gl ass sheet was curved by 1 nmw th respect 30
Decenber 2003 58 to the center) and the superfluous part of the interlayer
was trimed off. The resulting glass-interlayer assenbly was heated in an
oven until the tenperature of the assenbly (prelin na?y Beremoer bOMIBNg
tenperature) had reached 60C, 70C 5 or 80C and, then, passed over a pair of
nip rollers (air cylinder pressure 350 kPa, |inear veI ocity 10 mmn) for
prelimnary contact bonding. (b) Vacuum®ear ati on The inter] ayer was

sandw ched between two sheets of 10 transparent float glass (30 cml ong X

30 i de’ ¥, 2 Gk
Fospect. of el D, ARl S PELERGE RANE of B I ERF Phyer TRd |
trimmed of Frimpedyeshkt |?‘h}f off 5L e rg I lassanita we weess stemdodsf erersed i nt o

a rubber bageaﬂddt he aﬂb@eénbaﬂt!\@Stﬁ@%@ﬁ%@éaﬁg]t:@aaéﬁgyg %%Sé&&?ie [sgﬂge of

system ga :L en heat ed extern

-60 kPa (ab bt émb?§§¥lff|°@tf %‘%{) Jf%?t%’ﬁpeﬁ?ﬂﬁ’f%)s afiﬁ’@a@m ) el Agt

Earal ed Sout onr®G°IC a:;n@ tt@l@]mer;fiaw@i ogbrt&ﬁaﬁ%%&rmiyrbmn@kbma&f&yLQﬂ&l@ﬁt
onding te eaghe e Was

ret urned Zgﬁfégéa%sgﬁgr?gg ré@‘g%?g ?‘cg):lgorr% efo IMI&W)mE yplé%]zjtlﬁjc’?ary
bondi ng. Tﬁ%n5§§*énb13¥1€én@bt ai ned by the above techniques (a) and (b) were

respecti vel ybhel drddmad ®idealiave at a tenperature of 140C and a pressure
of 1.3 MPa for m nutes, after which the tenperature was_|owered to 50C

“and the pressur e st i 18y &5 “ashoepirichest deduesry dwor ishgieteomtact
bondi nd® o greespanmenat £baygldsss IGoDeneldes 2003 chO%Tabl:e 26manthick;

~C1G O - 4(I%£g1m5§%{ﬁ ofaeach panel is curved by 1 mm with respect of the
center) and the superfluous part of the interlayer was trimmed
off. The resulting glass-interlayer assembly was transferred
into a rubber bag and the rubber bag was connected to a vacuum
15 suction system. It was then heated externally and held at a
negative pressure of ~60 kPa (absolute pressure 16 kPa) for 10
minutes, the heating being carried out until the temperature

of the assembly (preliminary contact bonding temperature)
reached 60°C, 80°C or 100°C. Then, the pressure was returned
20 toatmosphericpressuretocbmpletepreliminarycontactbonding.
The assemblies obtained by the above techniques {a) and
(b) were respectively held in an autoclave at a temperature of
140°C and a pressure of 1.3 MPa for 10 minutes, after which the
temperature was lowered to 50°C and the pressure returned to

25 atmosphericpressureikn:finalcontactbonding1x)givelaminated
glass,
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(Example 24)



N1 4-1 N C7 ooL6~ :j 1-11Co O (Exanple 24) 30 Decenber 2003 60 As
the thernoplastic resin sheet, DX film (product of Sekisui Chem cal) was
used. Using a pair of rolls, nanely a netal roll machined with a
triangular oblique line mll (75 nmesh, 80 depth, manufattieednbar bYONEr i
Roll Co.) and a rubber roll having a JI'S hardness of 45 to 75, as the
surface irregularity transfer device, the DX filmwas passed through the
surface irregularity transfer device t&%orma trough-shaped enbossnent
pattern of continual concave portions on one side of the DX film The

tempor atr e Rol 1 ervar arariohan €1 Besl FUEFGE 1B 2 e Sl €02
| i near pres3ekbsudsOioenriaalb waenuseding a pair of rolls, nanely a netal

roll machi ned W@@lﬁ@'adpbﬁka@g%@flé)blrﬂa%qg hr}ﬁeﬂi lro"’lrldmgcﬁgﬁgﬁsﬁlth
triangul ar %&_ | ne epth, manufacture
r

Co.), and a® 1%l(ﬂrl oﬂﬁl?ﬂ%@ Ja”}ﬁ @lﬂg{r Hh2Eeshy 88 depths, m%%Uf@ﬁEugﬁ‘%if ace
i rregul & i tlyytyansfesl Dess ce,afdde &bm&m&mllom@eh&@ BXgfkl Antaneed wkth a

trough patt@ﬁﬁx?@fgn%sskgg E@?ngSSEQréQEP §hty transfer device, the DX
filmwas passed through the surface irregularity transfer device
to form a trough~shaped embossment pattern of continual concave
portions on one side of the DX film. The transfer conditions

10 were as follows.
Temperature of DX film: room temperature
Roll temperature: 140°C
Linear velocity: 10 m/min.
Press linear pressure: 2500 kPa
15 Then, using a pair of rolls, namely a metal roll machined
with.said'triangular'oblique linemill and a reverse triangularx
oblique linemill {75 mesh, 80 depth, manufaétured by Yuri Roll
Co.), anﬁ a rubber roll having a JIS hardness of 45 to 75, as
the surface irregularity transfer device, the above-mentioned
20 DXfilmformedwitha troughpatternonone sidewaspassedthrough
this surface irregularity transfer device to apply a grid-form
segmentingpatterntothe continual ridgepattern. 'Thetfansfer
conditions used here were as follows.
Temperature of DX film: room temperature
25 Roll temperature: 110°C
Linear velocity: 10 m/min,
Press linear pressure: 2000 kPa
Then, the other side of the DX film was subjected to the
same treatment as above to give an interlayer for a laminated
30 glass having an embossment pattern comprising embossed concave
. portions with a continual trough-like geometry and embossed

convex portions with segmented portions on both sides.

(Example 25)
35 Except that the transfer conditions for applying a

Yuri Roll



this surface irregularity transfer device to apply a grid-form segnenting
pattern to the continual ridge pattern: The transfer conditions used here
were as follows. Tenperature of DX film roomtenperature 25 Roll
tenperature: 110C Linear velocity: 10 mimn. Press |iBdeabPeperbsur2003000
kPa Then, the other side of the DX filmwas subjected to the sane
treatnent as above to give an interlayer for a |lamnated 30 glass having
an enbossnent pattern conprising enbosséd concave portions with a continual
trough-1ike georretry and embossed convex portions with segnented portions

on both sidgs at_the transfer conditions for
appl yi ng ; gol%e %@%é§ﬁ§§¥§ﬁ?g%&§ﬂ%brg1éaﬁhﬁﬁﬁﬁkywéﬁFE&HS@SBtﬁ%nVGX
continual eRPBESRES dHrIvRltsared sasthese mineieted dellose thenpionedubel ow,
the proceduge E)ﬁﬁm}@@@ﬂ' ﬁagﬁoﬂ}‘?érv@if%&‘@p%%t £peat L?fivé %19'136%e§’ia§@rﬁ%$§yer

for a |l am nated, &PES Vi ng an, enbossment pattern conprisin o0ssed
concave por f AR 9 ??ﬁu%?v%?%uﬁ% ??@%56@%ﬂﬁtp9tt%h@ @ﬁ%@ESQEH@onvex

portionss wi ehbesgeae Ntk o pb@ms.o@e \bg%llg: ccﬁiﬂﬁﬁaaﬂ%%i%@ﬁul&%eoge&%eﬂ Lm
room tenper r t ratur 1 Li near vel ocit
Press |i nea?ﬁgr%ts‘%éj‘?éeédﬁgﬁ ;D 9 SERUERT SCh RP TERENE PR O R

condi tions ?199ﬁere used in the 15 transfer operation for applying an

enbossment  Corgg e%ﬂartglréwwwaélﬁn{omr&'%ﬁoéﬁfé’ of concave portions
~and the follo ondltlons Jn the transter operation for applying a
grid-like segﬁ%\i\frﬁgfr?d“ &etae t d4%he€ continual convex portion of the

enbossrignt , tIkumq:HmC&eﬂwcaw E){amp/lnelrz4 was ot herwi se 20 repeated to gi ve
an interlayer ted glass V, enmbossnent conpri si ng
pd s & ; r?éHr“% dsn 4;530(1 Eok oug

enbossed concave por 1 ons cont i h-1i ke geonetry and enbossed
convex portions with segnented portions on both sides. Condition (1)

{(Example 26)
Except that the following conditions (1) were used in the
15 transfer operation for applying an embossment comprising
continual trough-like geometry of concave portions and the
followingconditions(2)jjlthetransferoperation:ﬂn:applying
a grid—like‘segmentingjpattern to the continual convex portion
of the embossment, the procedure of Example 24 was othérwise
20 repeated to give an interlayer for a laminated glass having an
embossment comprising embossed concave portions with continual
troughmlikegeometryandembossedconvexportionswithsegmented
‘portions on both sides.
Condition (1)
25 Temperature of DX film: room temperature
Roll temperature: 120°C
Linear velocity: 10 m/min.
Press linear pressure: 2500 kPa
Condition (2)
30 Temperature of DX film: room temperature
Roll temperature: 130°C
Linear wvelocity: 10 m/min.

Press linear pressure: 2000 kPa

35 (Comparative Example 7)



25 Tenperature of DX film roomtenperature Roll tenperature: 120C Linear
velocity: 10 mMmmn. Press linear pressure: 2500 kPa Condition (2) 30
Tenperature of DX film roomtenperature Roll tenperature: 130C Linear
velocity: 10 minmin. Press linear pressure: 2000 kPa 3% (@orearer i 3403
Exanpl e 7) 30 Decenber 2003 62 Except that the grid-formsegnenting pattern
was not applied to the continual convex portion of the enbossnent, the
procedure of Exanple 24 was otherwi se ré§%ated to give an interlayer for a
| am nat ed gl ass havi ng an enbossnment conprising 5 enbossed concave portion
wi th a continual Erou and enbossed ortions wthout

g%-%ik@ COMBLIY . convex p
segnent ed portions oR° bot At s?%%sgr e %]H&r%%‘i‘%‘?r?%ltl?%spﬁ% VRGP Sur face
roughness (Replied2yo dhiepcorbinugB)camitabbockiing of der binbessfuhthakeet est |

of 10 the f | b whOr ] d bt aj.ped in
Sranpl s 240 28 ad Copatel P EXATY o7 Her € VRt Eorlny Tt

fol | owi ng avehd Are hprdnaF 8dsHAGE havimampe erbossnentverrpeisingace
roughness (Bapofbbs @RIGHE! B6rwasnRAIYBEEoh 11 ARl T GIBNNKe gsoh Bt EFanl e

15 1. (2) SlLjp test The interlayer. cut tp, 50, cmx 50 cmwas, placed ip

hori zont al a%gsﬁ! {01 on 8" b StI- Sa‘@bghﬁﬁné\?seg&eé&@‘{n@@riiﬁgpﬁr?@ ROEB cm

w de) and aésﬂﬁp-gl ass sheet (10 cmlong x 10 cmw de x 2.5 mm 20 thick)

was placed in Sup@ﬁe%ﬂatﬂa%er&f&t%fcbéf(f?%% gd }Qﬁrfé Qrcﬂlgﬁu%sessé"g%?‘,’"as
a e and " thée ma na

~pulled horizgntally wwth a _spring anc : XraumTricti
resi stance Wwas FktRriied (3)f pBRLPhECkpRENRroRRET Ee® eatl Ingakrnéestdsafenent

was madeo i nther gpht cairess afdintbelayerageoyal e ased KL A8 sMBXLAVARA

|

frictional tesistance . Ih asur enent s performed in an

at nospher e (%ﬁ %@pf%%(%%@ %ﬁeagﬁaﬁ%ﬁ’a]ﬁt@% ’?ﬁﬂ?ﬁf? i%f’?Gﬁa?v‘F‘gg?gance

value is, bhetbapérildbowisgthetisbidppadhdatemran st heeglsassmshieetrabnd 7.
(1) Average surface roughness (Rz)

This parameter wasmeasured in the same manner as inExample
15 1.

(2) Slip test
The interlayer cut to 50 cmx 50 cmwas placed in horizontal
position on a smooth-surfaced glass plate (50 cm long x 50 cm
wide) and a slip glass sheet (10 cm long x 10 cm wide x 2.5 mm
.20 thick) was placed in superposition. After 30 seconds, the slip
~ glass sheet was pulled horizontally with a spring balance and
themaximum frictional resistance was determined from the spring
scale reading. The measurement was made in 5 replicates and
the average value was taken as maximum frictional resistance
25 (g) . The measurement was performed in an atmosphere of 20°C,
40% RH. The smaller the maximum frictional resistance value
is, the superior is the slippage between the glass sheet and
the interlayer, which means that the relative positioning of
the glass sheet and the interlayer is facilitated in the
30 laminating operation and hence the handling workability is
improved.
(3) Antiblocking properties
Two sheets of the interlayer cut to 15 cm x 15 cm were
set one on the other and a weight of 13 kg was put on the sheets.

35 After 24 hours of standing at room temperature, an angular peel



the interlayer, which neans that the relative positioning of the glass
sheet and the interlayer is facilitated in the 30 | am nating operation and
hence the handling workability is inproved. (3) Antiblocking properties
Two sheets of the interlayer cut to 15 cmx 15 cm wer e30 sktcameeon?2th@

ot her. and a weight of 13 kg was put on the sheets. 35 After 24 hours of
standi ng at roomtenperature, an angul ar peel 30 Decenber 2003 63 test was
performed using a tensile tester at a pfi3ing speed of 500 nminmin to

nmeasure the peel strength. The neasurenent was carried out in 5 replicates

peel ot rongfRet a8 hir e d Fhind REC O Takaat Bt 5 dpELinS sded” ©
sel f - adhesi 8f 6@0tm/mimtmlmurmm nm]n§mlaapm@1tlhor 'ﬁhélrbé@&hergent

properties @ad chatisy oﬁ@rl%aélﬂéﬁyléa{kéé %@19@11@%@ i@g%hzﬁ Oé‘a}ie%

i nt er posi ng, t he |nt rI ay t ween Iass sheet s. est

e
Prel i mi nar y2&dfi%c ESHH F?g (s Eé’ref S (]:leﬁytftlrﬁapf‘—ﬁ/é S%@Wé}mﬁfa\lée is,
techni ques, thezleba) rdaaw teacrat snBe8Rtdol Bhe¥aCYEDT-S8REEAEA OFF 1St as in

L oy (ORI ALOR G A LR 0 it Lamyacec gy o
2003 64 Tabbet®ers gooRabilitty Lhildpwpeuej a@ir in-th® offezdhion for
interposing the interlayer between glass sheets.
(4) Bake test
10 Preliminaxry contact bonding was performed by the two
alternative techniques, viz. (a) draw deaeration and {(b) vacuum
deaeration, just as in Example 21, followed by final contact
bonding to produce laminated glass sheets and these sheets were
subjected to the bake test. o
15
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It will be apparent from Table 7 that the intelayers for
laminated glass according to Examples 24 to 26 of the invention
invariably have excellent slip and antiblocking properties.
This means that these interlayers provide for good workability
in handing during storage and glass processing.

Furthermore, the laminated glass sheets of Examples 24
to 26 as manufactured by using the interlayers according to
Examples 24 to 26 showed fewer sheets with air bubbles (fewer
rejects} in the bake test, regardliess of the preliminary contact
bonding temperature used in the draw deaeration process or in
the vacuum deaeration process. These results indicate good
deaerationandsealingj11thepreliminarycontactbondinjétage.

In contrast, the laminated glaés of Comparative Example
7 which was manufactured by using the interlayer for a laminated
glass according to Comparative Example 7 without providing
segmentation to convex portions of the embossment showed many
sheets with air bubbles (many rejects) in the bake test when

the preliminary contact bonding temperature was low, whether

inthedrawdeaerationprocessor inthe vaculmdeaerationprocess.

This means that the sealing in the preliminary contact bonding
stage was not wholesome, thus causing insufficient deaeration.
Moreover, the result indicates that there are limitations on
themanufacturing conditions which canbeused inthepreliminary
contact bonding stage.

(Example 27)

Fig. 20'shows an interlayer embodying the principles of
the present invention, where (a) is a plan view and (b) 1is a
side elevation view. ' ;

As shown in Fig. 20, the interlayer 1 of the invention
comprises an extrusion-molded thermoplastic resin sheet
provided with a plurality of embossments 3 comprising fine
concave portions and convex portions {not shown) on both sides
and concave troughs 2 on one side, said concave troughs 2 being
disposed generally in parallel with the direction of extrusion



~conditions ich can be used in the

It will be apparent from Table 7 that the intelayers for |amnated gl ass
according to Exanples 24 to 26 of the invention invariably have excell ent
slip and anti bl ocki ng properties. This nmeans that these interlayers
provide for good workability 5' in handing during stotGgeecanbe ad¥03
processing. Furthernore, the |am nated gl ass sheets of Exanples 24 to 26
as manufactured by using the interlayers according to Exanples 24 to 26
showed fewer sheets with air bubbles (féfer rejects) in the bake test,
regardl ess of the prelimnary contact 10 bonding tenperature used in the

dr aw deaer ati C he vacuun1de eration process. These results
i ndi cate go%dggdgggrg ?5%5% %StE%IFﬁﬁl?n ?%% prelimnary contact bondi ng

stage. |n céBrpdsetieheof amh nanberhomss) of Conparati ve Exanple 7 which was

manufact ur od by UA gl I Y Od 2u8ial heBel A0IIALAhed B ILATSLBC6RGLNO L0
Conmparative Exagﬁ wi t hout rOV|d|ng segnentation to convex i ons
nenfs Sénéad

t he enboss n@ﬂ&yvé%éétguﬁi¥%la??sb%bbpé@d@%ﬁngfr%?btﬁ@} in the
bake test wikamithe;prelddthafey" sod@ct 1koDging 1ENPAr&L e Was bo¥ed

whether in eragion ocess .or th acuum deaer at’i on
process. t§E§ggﬁg§%s a EFHEgEQEF%ﬁgHrﬁnéﬁfrékﬁ+%&ﬁawyreahpaé%P%bﬁd.ng
stage was n@f wholesonenelyius matsl ngolhstidfmedent tilepet shabhc ribigesver,

the result indigates tah, tﬁ@é@ 1%foem'n' ?ft%ﬂ 08809 %%g@i%g%&%ﬂ[ g'gl'el -

(Exanpl e 27¥ R PRI S hEREIER ﬁtléﬂswérteélnb@ﬁmg%h@u pritadi @@?@’El@ﬂumt he
presentid nventimemdoshesecd a¢ dns SofléR pat@Wrdidi ihd Sediosh R HRIeVALAON

view. 30 As inte of the . invention ri ses
an extrusmngE8 d%%g?{egﬂb a§PE§eFe§PRHa%%E%ngp?dﬁ?ﬂ@@?ﬁqﬁ$ﬁaoﬁlGﬁggPty of
embossnent s78 @bhbrr@nﬂgmfcmecatenaadecgmvexopstaeﬂnspnvexf@bricaﬂe gnot

shown) on b@ﬁhe§l§§§rh%%q gQﬂ5ﬂ¥§v £QUARE <2 Q Rqﬂlgkﬂytﬁﬁﬁ%ﬂ1ég£§fygl

troughs 2 bei 35" di spose enerally in para t i on of
extrusion 38° Bgﬁ%ﬁﬁ§Fu§éég-%Br%F%%O@HéfFh@rﬁ%@@%éﬁ!@nﬁetﬂh3§h@éE0f and
( Products onemnboasetl pbeb&yeind convex patternsonboth sides. The transfer
conditions used here were as follows.
Temperature of DX film: room temperature
Roll temperature: 120°C
Linear velocity: 10 m/min.

20 Press linear pressure: 500 kPa

(Comparative Example 8)
Except that the prismatic ridges of the metal roll were
disposedatanangleof45°withtheaxialdirection, the procedure

25 ofExampLaZTwasotherwiserepeat@itofabricateaninterlayer.

(Comparative Example 9)
Except that the prismatic ridges of the metal roll were
disposed in the circumferential direction, the procedure of

30 Example 27 was otherwise repeated to fabricate an interlayer.

(Comparative Example 10)
Except that V-shaped concave troughs were provided in the
circumferential direction in lieu of the prismatic ridges of
35 themetalroll,theprocedureofExample27wasotherwiserepeated



A thernoplasti.c resin sheet as obtained by extrusion of plasticized
pol yvi nyl butyral resin (product of Sekisui .5 Chem cal; trade nane "S- Rec
FilmDXN', 7 60 pmthick) was passed through a surface irregularity
transfer device conprisingapair of rolls, nanely a net@l Deoéhbéor 223w t h
prismatic ridges (height: 120 pm base 150 pm pitch: 300 pm
conplenentary with the concave troughs 2 illustrated in Fig. 20 in axial
continuum 10 and random concave and conv@x patterns in the regi ons other
than said ridges, and a rubber roll having a JI'S hardness of 45 to - 75

wi th random. ogggve and conveﬁ E?tterns, to fabricate an interlayer having
concave trouéh TE58hSi A" atBofif i A¥Ghr parallel  to the extrusion direction
of the sheet on ofikesimiectheyend cich itbednboIxathpdencavendndogpayekive
patterns on Ldgsy . T S itLo here were as foll ows.
TenperatureEggﬁ%&é%i?nForggnﬁ%gﬁpégé%ﬁggggﬂékl9?%#%§$ature: 120C Li near

vel ocity: 101RTRPANt28VEERgS FRKEAFEepreyshress50RzkiPan| Ebnpar ati ve Exanpl e
8) Excem that thenpspsiahict ekivigasefint depPRLA s 1 he B8 sdi'rﬁ@QT?ﬁﬂlét an
angle of 45, with the axial direction, the procedure 25 OF Exanpl € 27 was
ot herw se -r%peat ed to fabricate an interlayer. (Conparative Exanple 9)
Except that (Bhkeptestatic ridges of the netal roll were disposed in the

i nf tial dj i : | e .27 t her wi
Tepeated to.fabri Rho AR T arTayer DoeasiamarPue s o7 Celbabt Vbna

V- shaped coh€&ahBlfneEghk: werevipfeasetien arse (bt yeowine dertsralt idivesnidon in

li eu ofid hefphhsm@dnadt 800910k wdbe e BB} cEPkh edt Hier RIPREAHESPlire
Exanpl e 27 repeat ed 30 Decenber 2003 67 to fabricate an

Tas.otEermﬁze
interlayer. e FhEer PA§8FsSBBELPned i n Exanpl e 27 and Conparati ve
Exanpl es 8 tla) 10Oxwer edenvatatated as fol l ows. (10-Poi nt average surface

EQS%EP2331?R%Bgﬁg}%%s??ggifafg£aﬂgéeéaM@ﬁigﬁgéuﬁggwggnt G0 SAIE.fELDpd as in
< transparent’ float glass (30 ¢m long x 30 cm wide X 2 mm thick;
15 glass sheets with the margin curved by 1 mm with respect to the
center) and the superfluous part was trimmed of£f. The resulting
assembly was heated in an oven until the temperature of the
assembly had reached 70°C, 80°C or 90°C and, then, passed over
a nip roll {air cylinder pressure 35.5 MPa, linear velocity 10
20 m/min) for preliminary contact bonding.
(b} Vacuum deaeration
The interlayer was sandwiched between two sheets
transparent float glass (30 cm long x 30 cm wide x 2 mm thick;
glass sheets with the margin curved by 1 mm with respect to the
25 center)andthesuperfluouspartwastrimmedoff. The resulting
assembly was transferred into a rubber bag and the rubber bag
was connected to a vacuum system. The assembly was heated
externally under a negative pressure of -60 kPa {absolute
pressure 16 kPa) for 10 minutes until the temperature of the
30 assembly (preliminary contact bonding temperature) had reached
70°C, 80°Cor90°C. Thepressurewasthenreturnedtoatmospheric
pressure to complete preliminary contact bonding.
The glass-interlayer assemblies subjected to preliminary
contact bonding in the above processes (a) and (b), respectively,

35 wereheldinanautoclave at a temperature of 140°C and a pressure



Prelimnary contact bonding by the follow ng alternative techniques, (a)
draw deaeration and (b) vacuum deaeration, and 10 final contact bonding
were serially carried out to manufacture |am nated gl ass sheets. (&& Dr aw
deaeration The interlayer was sandwi ched between two sh@ePgcember raispar ent
float glass (30 cmlong x 30 cmwide x 2 mmthick; 15 glass sheets with
the margin curved by 1 nmwith respect to the center) and the superfl uous
part was trimmed.off . The resulting asenbly was heated in an oven until
the tenperature of the assenbly had reached 70C, 80C or 90C and, then,
passed over,¢a R j i n I 8S.S : i Lty 10
D ) 19F ArerT it dury oA At BoRara by Re e deusratt oh dhec
interlayer Was>SahdWeEHeEtR Fatafarr a we tewds tor panepabent cf Poassygrasto( 30

cmlong x 38ompletderxnl MBbhbPAEK bolHBE§ 8HEQL SeM hii hALHBETL s CUr ved by
1 mmw th respect Lo t he 2? 8%;?%%% and the suﬁerfluous part “was, trimmed
of f. The resul ti nt*S AELERBFGORES SRS bt PREATHEYD 25 Tsre pagubiact e
rubber Hag teatheohaket tdstouadyactben syateovndbeiasseabl ynvesahmeased.
externally under a negative pressure of -60 kPa (absolute pressure 16 kPa)
for 10 mnutes until the tenperature of the 30 assenbly (prelimnary
contact bonding tenperature) had reached 70C, 80C or 90C. The pressure was
then returned to atnospheric pressure to conplete prelimnary contact

. bondi ng. The gl ass-interlayer assenblies subjected to prelimnary contact
bonding in the above processes (a) and (b) -, respectively, 35 were held in
an autoclave at-a tenperature of 140C and a pressure .................. 30
Decenber 2003 68 of 1. 3 MPa for 10 m nutes, after which the tenperature
was |l owered to 50C and the pressure returned to atnospheric pressure to
conplete final contact bonding to give |am nated glass. The | am nated gl ass
sheets obtai ned as above were subjected 5 to the bake test under the sane
conditions as in Exanple 1. 30 Decenber 2003 69 . Table 8
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. Table 8

10
64.2
14
8

Compar, Ex,
9
40.2
3
4
2
I
0
1

8
37.8
4
2
1
0
1
0

Example
27
35.5
1
1
0
0
0
1

70°C
0C
50°C
70°C
0T
50°C

Temperature
Temperature

Draw
deaeration
Vacuum
deaeration

10-point everage surface roughness (u m)

Bake test
sheets with air

-the number of
hubbles/100
sheets

(Example 28)

5 The surface of a metal roll, blasted with #36 alumina to



da r-43 mm4l ue mmA. ,s . (Exanple 28) 5 The surface of a netal roll

bl asted with #36 alum na to 30 Decenber 2003 70 a surface roughness of
about 60 pm was coated with a lubricant and a geonetric transfer was nade
to the surface of a substrate interlayer sheet at 10080t Degénieeanz003
interlayer having a random enboss pattern with a surface roughness of 30
pm The surface 5 of another netal roll was inpressed with a triangular

mll to form 200 pm deep troughs on thd%urface of the netal roll and
further inpressed with a perpendicular triangular mll to prepare a roI

surface 1 edycsd Lo pObh D, don D glct 5 by Ofdle- (cOLt espondi ng Lo L]

bottom surface in the héen
geonet ri cal Elﬂydtarﬁﬁ@fﬂ@tré@ ttrciirtafeérswaﬁa@@de dfo the $mnt’éa£¢eiyuefr aha:bsig:astae d’

random embossr@AtafOr Ghve raft 1'0@"%*{:83/ fvday pg
troughs at a |tcah}t(a3ft 500, pm wi t hi ) %}iﬂe té emt oug s%grrred

at a trough®™pITRISTeIHVH ai@“(ré@&?plréuggﬁleﬁc‘éﬁt thla‘t t'ﬁbepﬁ@éﬁm% used
for theb5geonktariadHaransfan rofltes MBipdedMd vSiH %C@r§9n§ﬂ§a§%)§1la@@

interl ayer | ter t he pr.ocedur e 28 was thervvl se
repeat ed 2%5"{‘%&‘30.%\/ agiel%ﬁ)t gr 559 P RAVHRY Sam?garﬁ%rﬂ%%g‘%sg‘ﬁﬁﬁ% ﬁ?%ﬁ
roughness @#r@mlbhmﬁgemﬁwa§h5@met@muﬂﬂpmandelarmughstdpré@ﬂrat a

pitch of 500 taum withé g
Exanpl e 11), 25 T#rei%éu%e%%éej&f%ﬁ%hgmv%ﬁe?%é%yﬁwgn?ger 0 ﬁe nmet al

Crol | surfacKRrEIRCAMY Fartdq RPEEPRYRIT AT abd adnbpréapdr) . Then,

10 this roll surface was geometrically transferred to the surface
0f the interlayer having said random embossment to give an
interlayer having 40 pm-deep, 80 pm-wide troughs at a pitch of
500 pym within 55 ym-deep, 60 pm-wide troughs formed at a trough
pitch of 300 pm.

15

' (Example 29)

Except that the pressure used for the geometric transfer
of the metal roll surface to the substrate interlayer surface
was altered, the procedure of Example 28 was otherwise repeated

.20 togivean interlayer having a random embossment with a roughness
of 30 pm as well as 50 pm-deep, 70 pm-wide troughs formed at
a pitch of 500 ym within 55 pm-deep, 60 pm-wide troughs.

(Comparative Example 11)
25 The pressure used for the geometric transfer of the metal
roll surface to the substrate interlayer surface was altered
and the troughs were not formed, the procedure of Example 28
was repeated to give an interlayer having a random embossment
‘ with a surface roughness of 55 pm.
30 '
(Comparative Example 12)
Except that the troughs were not formed, the procedure
of Example 28 was otherwise repeated to give an interlayer having

a random embossment with a surface roughness of 30 nm.
35



and the troughs were not forned, the procedure of Exanple 28 was repeated
to give an interlayer having a random enbossnent wth a surface roughness
of 55 pm 30 (Conparative Exanple 12) Except that the troughs were not
formed, the procedure of Exanple 28 was ot herw se rep&atkecender v&0Gn
interlayer having a random enbossnent with a surface roughness of 30 pm
35 30 Decenber 2003 71 (Conparative Exanple 13) A netal roll was nachi ned
to formthe enbossing pattern consistifdd of a uniformarray of

guadr angul ar pyram ds and the surface of this netal roll was geonetrically

transferred a 5 substrate jnt ayer sheet surface to give an interlayer
with a sur éé%??o%%ﬁﬁ%gé #% %%ﬁ (Conmpar ative Exanple 14) Except that

the pressure usedXmﬁﬂxﬂheogéowasrm@cmim@Sﬂ&rfokalﬁhetéﬁbdﬁﬁf&gr@ﬂﬂtéﬁﬁface

to the int eééﬁé’fétﬁ*ﬂ&‘%tf ﬁ%ﬁf‘f&rﬁ{‘% : rad ber&thig Hr}?%ﬂ Ofgg( L6 O SRaparati Ve.

Exampl e 13 was_ot herw se geat o-grve'an fCaSlrtace
roughness ofuBE¢OR shicomparat Fobl wme@n@&)rlmlm bcedaferskdEkaml e 28

was repeat eshib ot g ve 1afteﬂlf‘e13ﬁérﬂ ayekthavirgca fANAAA aRbosp-PRLLEFN WD @
surface roughnef of 30 € @n iron roll 'surface wth ridge-shaped
troughs was® cons ?%%t%%u%ﬁﬂﬁ%sd% mef rH - transfer was carried 20 out from

this roll surface to the interlayer surface having the above random

enbossnent r ving 55 pmdeep, 60 pmw de triangul ar
&3 yﬁ@m%nﬁg@g%@ 1 7

S wavy troughs at The perfornmances (deaeration
characteristics) %fceﬁ?ﬁe thiakt Eh@é%ﬁfr@l@tﬁ giseddLon thregabwebr Exanpimstand

Conpar abi Veof 25 Exaimpliesoner @uefawa&@%ﬁy Mt%rflwe@msﬂae'ﬁmé@%acé hea s
results are homm i,n Table 9. | uati on of deaération characteristic)

Each i nt er | AYE7* s HEnBRPEREET & SHPAKG tivanEpareht L2 Wam e HRRR HFass
sheets and té¢peaesdlitta ng vyl aasinhhtelbhagerwiSh assarmloe waagnubssnoﬁ 3sbber
bag set to &ﬂe initial tenperature

15 (Comparative Example 15)

The procedure of Example 28 was repeated to give an
interlayer having a random emboss pattern with a surface
roughnessof 30 pm. Then, an ironroll surfacewith ridge—~shaped
troughs was constructed and a geometric transfer was carried

20 out from this roll surface to the interlayer surface having the
above random embossment to give an interlayer having 55 pm~deep,
60 pm-wide triangular wavy troughs at a pitch of 300 pm.

The performances (deaeration characteristics) of the

interlayers obtained in the above Examples and Comparative
25 Examples were evaluated by the following method. The results

are shown in Table 9.

(Evaluation of deaeration characteristic)

Each interlayer was sandwiched between two transparent

2 mm-thick glass sheets and the resulting glass-interlayer
30 assembly was put in a rubber bag set to the initial temperature
indicated in Table 9. The rubber bag was connected to a vacuum
suction system and the evacuation was started. The reduced
pressure was maintained for about 10 minutes and the assembly
was heated to the ultimate temperature indicated in Table 9.

35 After cooling, the laminated glass was taken out and examined



indicated in Table 9. The rubber bag was connected to a vacuum suction
system and t he evacuation was started. The reduced pressure was naintai ned
for about 10 m nutes and the assenbly was heated to the ultimte
tenperature indicated in Table 9. 35 After cooling, th# |[Rederhbed 2083s was
taken out and exam ned 30 Decenber 2003 72 for air bubbles. The case in
which no air bubble was found was rate O and the case in which air bubbles
were observed was rated X. 5 30 Decenbéf 2003 Table 9 a00o0000 . LOD00000OX
- OO Ox O x =3q) -13cc O0~1IxxxOxOx ti xX. XOxxX XX XX XXX XXXXXXX

41 for air bubbles. The case in which no air bubble was found was

rate O and the case in which air bubbles were observed was rated
X.



QOxxxxO j OOXxxxO CL)Cl QOOOxxx0O 9 4 OOOxo- O x 00ox 0000000
Nv--1.-4.-4,-Ax Cl~ 1S1 WO UT73 x It is apparent fromTable 9 that with
the interlayers 30 Decenber 2003 74 according to Exanples of the invention,
the evacuation initial tenperature can be set high andOt Recamnbesage03

temperature can be set low, so that an inproved deaeration efficiency can:

be obtained in prelinnary contact bonding. 5 | NDUSTRI AL APPLI CABI LI TY
Because the present invention is constitifted as described above, there is
no noire phenonenon even when the arrangenment and pitch of the enbossnent
are orderlyrgoithat there can be
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It is apparent from Table 9 that with the interlayers



10 provided an interlayer for a |lamnated glass with good workability in
cutting and | am nating operations and excellent deaeration characteristic
in prelimnary contact bonding. Furthernore, because of the above
constitution of the invention, the trouble of prenatur&0nbegenaérs2aldBng
does not 15 take place even if the deaeration initial tenperature in
prelimnary contact bonding is not critically controlled so that an
interlayer for a lam nated glass with ad%excel | ent deaeration. effect can
be provi ded. Moreover, since the self-adhesion of the interlayer can be

cont 1 ol ed, addier d M S AHREmDRSs W02 HANCI LN0 (GIALBELALL FLECSy Hecpuse
of the very constitution described above, the 1 nvention provides an
i nterl ayer FOUPEFEN S48 be &8¢ Wiiokhandsthet ubhipageotenpe Wokkedidany in

ter rkrsboI b:mkéertg lrclﬁ\s,i t%'(oglﬁﬁ_@t tdﬁr &ggrétf@_?ag@aéﬂgtbaﬂldéfflgcih@n&ﬂ‘éé@tt%é‘g .
Wor ut a n J_N. e deaeratl Qn ana seallng characteri stics 1n
SRR D R Hg ek O bt

prelimnary ~contact Grly in the manufacture
of larg®-area or |arge--radius-of-curvature |am nated glass or for '

i ncreased productivity of |am B%%ﬁgﬂhaﬁéﬁ&e%iﬂﬁﬂz both deaeration and
suffic

sealing between the glass and interlayer arée’ iciently effected so
that the troubl e RFCFHIREE HF osferdi InVopubbord sheemeleht it hred gisadss aridbed

interlayer aluevd 0 thifrid ikahbQibi O dHASIMHALE VRN whBROUGE N8 Seald Y
. defect in the fI-Jhiq:aF! cgéﬂt ct ondi ng under heating and pressure.in an

aut ocl ave antd the <& sécgﬁeﬁ PRETEEc 86 OFBFELYsSeahl k. FRRHRISABIRA at ed,
t hus 339 ardreieteq| ars sipradiucter width pardmiond eed yg i gh wianspesency 30
Decenber 2 e .0 i i vant.age of the interlayer
for a |lam %%%%gﬁggggc%%&ﬁ% atrﬁs%ﬁgiﬁéégﬁéjo}%@%@a%&% 389 ory deaetati on
and seali ﬁge%%?ﬁfb@%ﬁf}m%qw&ﬁ@ilrﬁ el HomaeyY Gunticly lowvetieg 5 broad

tenperature. rangesthdiidird,he&oniddlo 0ty elididaions caian nding
m nating work |

F omar kabl y TEFGE eh TFRECH BonF (PTER LU LE Vi Byt lof epndusdphg ROt
requi r dfentakd nladorvasa’ T dmesaticf i atditidh vane: v goocth
efficiency.pdd iHEL L PEEH  WEE B A ] hé%ycef PN ﬁ[)bég‘ﬁjc‘%f?eg' Bhat
according to the invention, not onlfpgoo Wor kabi 11 P TRsured
an interlayer for a laminated glass with an excellent deaeration.
effect can be provided. Moreover, since the self-adhesion of
the interlayér can be controlled, the interlayer has good
20 handling characteristics.

Because of the very constitution described above, the
invention provides an interlayer for a laminated gléss which
is not only good in workability in terms of blocking resistance
duringstorageandhandlinginlaminatingworkbutalsoexcellent

25 in the deaeration and sealing characteristics in preliminary
contact bonding. Therefore, particularly in the manufacture
of large-area or large-radius-of-curvature laminated glass or
for increased productivity of laminated glass production, both
deaeration and sealing between the glass and interlayer are

30 sufficiently effected so that the trouble of formation of air
bubbles between the glass and interlayer due to infiltration
ofpressurizedair throughthe sealingdefect inthe final contact
bonding under heating and pressure in an autoclave and the
consequent incidence of rejects can be largely obviated, thus

35 laminated glass products with particularly high transparency



in the manufacture of | am nated gl ass products but there can be obtained

| am nat ed gl ass of high quality substantially no incidence of rejects due
to formation of air bubbles even under 15 stringently restricted

manuf act uri ng condi tions. The | ani nated gl ass product s3trePrdembenr etD By
using the interlayer for a |lamnated glass according to the invention is
of high quality alnost free of the air bubble probl em even when

manuf act ured under rigorously restricted®conditions and can be 20 used with
advantage in the gI azi ng of the windows of cars, rolling stock, aircraft,
bui | di ngs apgd, sQ.f % nd®. 30 Decenber 2003 76 CLAI M5 1. An int erI ayer for
a | am nated gl ass conprises a thernoplastic resin sheet provided with
enbossnent s corrprli\%|anéul§§h@§v@,d‘p1jr1laq&19fahuecnrmam1 iforsadramibodtedi des

t her eof , an@m@gch@&mwpg @@rﬁh@%xﬁ@ﬂﬂ%rpr%\éﬂt%(}a&o (ga@sé A L I

pl at eau-form n ace of said convex port |ne concave

and convex f)%??}%ﬁ},scarhiﬁe\,\gpi:aégeg bﬁltwjﬁm@ﬁb&wtohoﬁﬁénﬁ eEehed ng
differem fhooed teipehaolremasgeess stiat thee abderr$l der tord harahyr-pbvi ate

| t |
according 2" C%C’f?l?a?g?%rﬁ‘g?%%uﬁ?tl&9fﬁi§eﬁﬁ9é%§§%&%t%3%"ﬁa Eelde
and the piiehaizetdhgendoksrenenaokabhg otthervesl, deishtilsd ytetsluetrﬂhatl on
of (L1) < (érZK)ar tch@ &%ystl'r@‘ r%‘%;g%@e SIRCe o @f v§5§8p¥e?§589ét&gﬁ' 90 the

~other side with P range ( before an er a positron of
a convex pof?ibh b‘ﬁdo%btlél%i%s‘?sa%tg et hbnl ®09% - of the nunber of convex

porti on® on one srmeﬁorahmim etfﬂeayﬁ{téma@eﬁ i N ad epbrﬂi@é@ecﬁ gding to
surt ace i s AcrtTELE B TR R A Pal Gtk Sr BB fﬁﬁl%;{“w?@erci
accor di ng t on @gmﬁrg;facture of laminated glass products but there can
be obtained laminated glass of high quality substantially no
incidence of rejects due to formation of air bubbles even under
15 stringently restricted manufacturing conditions.

The laminated glass products manufactured by using the
interlayer for a laminated glass according to the invention is
of high quality almost free of the air bubble problem even when
manufactured under rigorously restricted conditions and can be

20 usedwithadvantage inthe glazingof thewindows of cars, rolling
stock, aircraft, buildings and so forth.
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wherein the surface roughness Ra of the plateau-formng top surface is not

|l ess than 3.0 pm 30 Decenber 2003 77 5. The interlayer, .faor a |am d
glass according to Claim3 or 4, wherein a wi dth of thg @FSFE%S% gﬁhﬁng

top surface is not less than 20% of a pitch of convex portions. 6. The
interlayer for a |lam nated gl ass accordi7r§g to any one of Cains 3 to 5,
wherein the width of the plateau-formng top surface is constant. 7. The
interlayer for a |am nated glass according to any one of Clains 3 to 6,
wherein the width of the plateau-form I&ép surface is random 8. An
interlayer for a |lam nated glass which conprises a thernoplastic resin
sheet provided it enmbessapat sSfeONPrizsiingtedngayesportions and convex
portions on both es thereof d said concave ortl ons on at |east. one
PPt havi ng o OGN CPIRE. Seorib T3P it SearoREP NG SEFTS RGO MGH | 1
sai d troughenltidsemegesnebnyrioi nder@ing veb pioati s ain@ CELEFN G rafi onsS eal
defect. 9. The interlayer for a |am nated glass according to C aim 8,
wherein a llf@tg'hﬁlgﬁstﬁ SEegherftihg wal | is smaller than a depth of the

trough. 10. The saatde@ba)égﬁefpérﬁléwmr@dpqloariaeacmrailmletzp: t%'eth7 or
9, wherein segnenting walls are arranged at equal intervals.

interlayer for & |RhfrRAEEGHEIY abor gHE§aEe dnySdid SPNTREI ri%ﬂglloﬁslo

78 30 Decerﬂ%e;rméo@%n@h@&@wvé hehd rQER: |b5§t9§1%mt£é/ dsceRstant in
sectional area | e the segnenting wall has a epth di stribution of

troughs having & d)émcﬁ of ABPosEBRNEhan 5% side being different from a
pitch of embossments on the other side

to thereby obviate an occurrence of moiré phenomenon.

2. The interlayer for a laminated glass according to
Claim 1,

wherein the pitch (L1} of embossments on one side and the
pitch (L2) of embossments on the other side satisfy the relation
of (L1) < (L2), and

the proportion of existence of a convex portion on the
other side within the range (L1 x (.25} of before and after a
position of a convex portion on one side is not more than 50%

cf the number o©of convex portions on one side.

3. The interlayer for a laminated glass according to
Claim 1 or 2,
wherein a surface rocughness Ra of the plateau-forming top

surface is net less than 2.5 um.

4. The interlayer for a 1laminated g¢glass according to
Claim 3,
wherein the surface roughness Ra of the plateau-forming

top surface is net less than 3.0 um.



of the maxi mum trough depth. 12. The interlayer for a | am nated gl ass
according to Caim11l, wherein troughs having the dephB Bf no Ie2§oéhan
5% of the maxi mumtrough depth are provided at a pitch- of <hof “fo han
10 mm 13. The interlayer for a lam nated glass according to Caim11l or
12, wherein the trough-like geometry is’grovided in parallel with the
direction of flow of the interlayer for a lamnated glass. 14. The
interlayer for % | ami nat,ed iass according tgo any one of Clains, 1 to 13,
wherein the the erpT]%l%til(‘f‘treg PHSEhdET i3 23Prastrei AP S Do Ferhyinacéral
resin sheetcial®d 3The apterlayer for a | am nated gl ass according to any one
of Clains 1 to 14, wherein an angl e between the concave trough and a
direction of ext¥GsedR Bf "3afW ?%e’?‘fﬁ)@léé:teiaé‘?@ﬁﬂhn%h’é%ﬁ Jurfacesd-st halk 25.

16. A lam nalse ghass209taf nallie by Jentehregi portfvnd Nterlayer for a
| am nated glass according to any one of Clains 1 to 14 between at | east

one pair of glass sheets and consolidating theminto an integral unit.

ABSTRACT The preseml !i%‘é%?ﬁia%@;{:@f?%i 9%&&3%&@%% afé?:ror%inlga@ion%tn?d

gl ass which does not give ris e nol re phenontenon even when th
arr angenentengn@fpfiehmaf3its Bnbossments are orderly, hence providing for

good viorkabi |1 ty,ieeGH! had AREH JIF N8 102 ARLALLR0R, 200 dogd.deagiation
in prelimnary contact bonding, thus insuring the production of a
| am nat ed gloassaoft.high quality wth a mninumof rejects for reasons of

air bubbles, and a |amnated glass containing said interlayer. The
i nvention al so proviyles; aReNbeELayes, for 13,k ainat od o ass-yhieh Pravi des
for good deaeration ﬂftﬁou? a ?isk fgf preﬁature nggﬁﬁnal s%%??nggeven if
t he tenper anyr ®rat amiQliadmisors to 6,

wherein the width of the plateau-forming top surface is

random.

8. An interlayer for a laminated glass

which comprises a thermoplastic resin sheet provided
with embossments comprising concave portions and convex
portions on both sides thereof, and

said concave portions on at least one side having a
trough-like geometry, and

segmenting walls being formed in said trough-like
geometry

to thereby obviating an occurrence of a seal defect.

9. The interlayer for a laminated glass according to
Claim 8,
wherein a height of the segmenting wall is smaller

than a depth of the trough.

10. The interlayer for a laminated glass according to
Claim 7 or 9,

wherein segmenting walls are arranged at equal intervals.

11. The interlayer for a laminated glass according to

any one c¢f Claims 8 to 10,



of deaeration at prelimnary contact bonding is not critically controlled
and whi ch does not require raising of tenperature for achieving a nmarginal
of the glass-interlayer assenbly,

seal

said interlayer. FIGURE 1 30 December 2003
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wherein the trough-like geometry is constant in
sectional area while the segmenting wall has a depth
distribution of troughs having a depth of not less than 5%

0of the maximum trcough depth.

12. The interlayer for a laminated glass according to
Claim 1131,

wherein troughs having the depth of not less than 5%
of the maximum trough depth are provided at a pitch of not

more than 10 mm.

13. The interlayer for a laminated glass according to
Claim 11 or 12,

wherein the trough-like geometry is provided in parallel
with the direction of flow of the interlayer for a laminated

glass.

14. The interlayer for a laminated glass according to any
one of Claims 1 to 13,
wherein the thermoplastic resin sheet is a plasticized

polyvinyl acetal resin sheet.

15. The interlayer for a laminated glass according to any
one cf Claims 1 to 14,

wherein an angle between the concave trough and a
direction of extrusion of said thermoplastic resin sheet is

less than 25°.

l16. A laminate glass

obtainable by interposing the interlayer for a laminated
glass according to any one of Claims 1 to 14 between at least
one pair of glass sheets and consolidating them into an

integral unit.

and a | am nated gl ass cont ai ni ng
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ABSTRACT

The present invention provides an interlayer for a
laminated glass which does not give rise to the moiré phenomenon

evenwhenthe arrangement andpitchof its embossments areorderly,
“hence providing for good workability in cutting and laminating

operations and good deaeration in preliminary contact bonding,
thus insuring the productionof a laminated glass of high quality
with a minimum of rejects for reasons of air bubbles, and a
laminated glass containing said interlayer.:

The invention also provides an interlayer for a laminated

glass which provides for good deaeration without a risk for

prematuremarginal sealing even if the temperature at initiation

of deaeration at preliminary contact bonding is not critically
controlled and which does not require raising of temperature
for achieving a marginal seal of the glass—interlayer assembly,

and a laminated glass containing said'interlayér.

FIGURE 1



