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PROCESS FOR LAMINATING ESSENTIALLY BOARD-SHAPED WORKPIECES
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A method for laminating essentially plate-shaped work pieces with at least one thermally activated
adhesive layer under the effects of pressure and heat, particularly photovoltaic modules, with one or more
work pieces being inserted into a vacuum chamber of a vacuum lamination press having a compression
element dividing the vacuum chamber in a gas tight fashion that can be raised and lowered by pressure
differences. The vacuum chamber is evacuated, and by ventilation and/or impinging with pressure a part of
the vacuum chamber, in which no work piece is located, the compression element is pressed against the
work piece which is in turn directly or indirectly pressed against a plate which forms an upper and a lower
side of the vacuum chamber, with the processing heat being transferred into the work piece by which the
adhesive layer is heated as well as thereby softened, and upon reaching an activation temperature is activated
under the effect of a defined processing load by the compression element. The work piece, upon insertion

into the vacuum chamber, is first impinged by the compression element with a slight load from approx. 2
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% to approx. 10 % of the defined processing load, with the work piece simultaneously being kept below the
activation temperature of the adhesive layer. Thereafter, the slight load is lifted off the work piece and then
the work piece is heated up to the activation temperature of the adhesive layer and via the compression
element impinged with the processing load.
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A method for laminating essentially plate-shaped work pieces with at least one
:tiiermally activated adhesive layer under the effects of pressure and heat,
.particularly photovoltaic modules, with one or more work pieces being inserted intq
‘a vacuum chamber of a vacuum lamination press having a compression element
dividing the vacuum chamber in a gas tight fashion that can be raised and lowered
by pressure differences. The vacuum chamber is evacuated, and by ventilation
and/or impinging with pressure a part of the vacuum chamber, in which no work
piece is located, the compression element is pressed against the work piece which is
in turn directly or indirectly pressed against a plate which forms an upper and a
lower side of ‘the vacuum chamber, with the processing heat being transferred into
the work piece by which the adhesive layer is heated as well as thereby softened,
and upon‘reaching an activation temperature is activated under the effect of a
defined processing load by the compression element. The work piece, upon insertion
into the vacuum chamber, is first impinged by the compression element with a
slight load from approx. 2 % to approx. 10 % of the defined processing load, with the
work piece simultaneously being kept below the activation temperature of the
adhesive layer. Thereafter, the slight load is lifted off the work piece and then the
work piece is heated up to the activation temperature of the adhesive layer and via

the compression element impinged with the processing load.



1469877

w35

vl &R

K&
)J!i##‘ikﬁﬁé 2
) &

(
( REBZAHARZXARBGERSA : &



1469877

E-AETALREAR, FRAREATHEAFANLE
X+ &



1469877

A BBRY

[ ZHA B L XMEHEER]

AFHBR—BEUFRFHENEEBEI1ED LB SH
MERAREBNDRBEFATHARITEARLEE XS K
RO ILIHEETEEN T E BZIGREEL-—BUHREL
HWBEEE -

® [ % al &% 17 ]

EHBEBLFEY BEFEFAEREEAEZZNRESZE
EHEBocRABITETIEAEEZEENERBRSENEER
FTRBRRRB BREZEHLFEBEERTSHBERBEAR - L
TR ERETEEHBE  EREZEHBREHR -
EEZAEBAMNMBRYREMDRE HbmEYAE B EZE
TEHEHZEZERARBRERET -

BHEERIMENBERFEZIMNEY  ZREKEZEE

@ STREAREMELS I H#HH  THRBAEZNYUHE
DEAMTHABEZER/MBHNERE IE - B8R HE
MEZHAR/XBIOENNMEBMERYEZZANREZE
IR REREBERA LY HESIHEERNMAEEERER
HEENEKE - —BFREEZENTHE  HPEAWSH
—HRKEETEABRA BRI CH - — X AEBEBEEMED
EHEEREMEIAL  ZE2%E KEIBEHRTHMEEE
BTHE BEHAHNBEREXR EEEBaMENEERE
REBRKREREFEAIGS - |

-5-



1469877

EFLREHNHFES B -—BERZEIMH - LHRZK
RITEM--BEARA UTEFRFR -—BIHEORER
HEAMANEEBRABRBHNBMNAEZEZEARALAEMARZE
- KRB BBEELEEHREABEZ LHBBEEEAX
BEAMIAENTCLLYBRE/NMEBES NERY # B
ITH > I HHELEBREEXREAENROAEZENEREE -
EHREEERZAEZEZEN TH@ -

ITHHEMBEYYREROEZZ8 THE - & T 8 & B R
WER  BEILFFEFNRERBEFHLEEAILAFS - K
?ﬁ:'Bﬁ&lﬁ@ﬁ%ﬁf’?%ﬁ%éﬁﬂ@ﬁkfhﬁ%fh’jﬁﬁ
ELERUERFAEBSE EE AR - Rl > W@AF
BLOLE M X E AR R

BEERREREZEENEZHR BAHEZEN
ﬁ?lﬁﬁ%bﬂﬁi%tﬁﬂ’ﬂ@ﬂ@%ﬁ%ﬁ%’1%?%7JDEE’§¢’/JIEJJ:'
Bam L4 HER-HE BEL-—ZENFH > #BRERMRDTO
BYTAN BFHMIFENDHEHRBEZE > H4 > #AH
EZZHNREEENHAROTAR  GEEBEITEHLEAYHE
CE-—BEFGERE BREBREENEBYMESLHAWHELSF
HEBA  CTHERZRNEBEYRITEIHERERSE -

EEHZEZEZNVHERBAEBIEB IR IZENEE
BAOkK HENTEETER ESEBEIEBERHRENEE
yEIEAERMBYYEMRINGEE R BEAAGENE
THERBREBKNMBYORFNBRED KM KEBESMTE
WEEa&BEME T4 L -

T o M=

ilét

El



1469877

EERBHNWEBAAT  AEEBAZZONUHE
AEHBABS AL NEIHNESAN  TEAEES
BB EANELEN -Gt EEEBEABHBINESH
MM BEA R BTREENRERE (THBY
M mdReE) RTRESBRBRRORBR T E S HN
Hkc BRERBANIAHATNRABEA R ELEAS
S ERFAMBEET  RTSH T AN RTER - B

@ LEHTE MR RTHME KM E N -
WO 94/29106 AlF H B T —BRAREBNRBFERT
EETELNBSHBOCRTEEAETB SN H & -
EHERAEETBSBRS Kb GARERSY XN R
BOMEY  ZREESEZZIRBUNLERENSE
R B RS MBR S AKRTEEAD > ZIMBRBEBR X
MEEERERARTIH L  AZZETHABERET IR
BOEZ o (TR AR BT BT o f PR
@ THABRHMAE - Xi HAZEZANGREBEES
WENLERR  EARMEEEHALERNEZRSEEA
WM T LT EREREHRMET A EEMRIR
MATH S -

WO 94/29106 Al » X RITHAEHE B & B & %
PEETHEBS  RBBHEEZASBHMEITH 88
B I REB IR AR T L EEREBEARBAES
BEGETEL -HE9  BEAAXRIEANBARBE
MR EARRBMNECELBEER mMAABLREA

-7-



1469877

PHABAIAATBZBAZTECH HEEAEBEEREZKHG
TETES WIATLEFEEZEARRBANE EE
R EEHEKANTE - MEEFELETD ERETEWL
R AT REEZESFSRBREBVNEABTARKEMAEE
By o I &E =

[(ZHAAE]

FERE APV FTEEMWAERNERXE £
MEHRETE ZEEFNRRILAE/ BRI EZE
By B ORF R

REILELALBERN  AFHHNEWMIEEEKRFTRD
E-HHNEBEREAFUHAFIENEERSIEMANT BN S
BEREBR AXBULTENRENE - D IHEE FHFHEA
WEHE2E10EH P H L -

ABZHAMN AT EEBEATNRETENRABNER > &
IHEEARZEZR  BALEBNMEBYEMNMMORSEH & & ®
H2%E10%8 M EH  HPFHBCEEEBROIBERE®BS H20
ZEEEH202E > THEEBRBHOSIZEE EZMI0ZE /Y
EAEmERBROD K IAHAEFEBSEHBENELEED
T - A% BEBEAEBERKXIGLEBEER BREIENAEER
FREMNBEACEETLHERENBYENEZEEESER - B I
MBHE®H THBEMBKR  BHSGIHEAEDMBAL H
EBERBRREBNAFEARE -

EABZBHNBEERE T  WEBERMM E & Z 81 K E X

-8-



1469877

FREBHEEIANAZARAEBE ZREETHEBSEHERK
> BEXERBEREBABABRE - JEBEMME H X
BBHZEAHR R IHABEEHHEBREMNBEKR  EEB B
ERFHBEMNMBAREAIAFTRBALR - R EKEHH
BEhRKTENE B IAGEEAEZZZAAMAER
BREE EFRMEESEZESABRBRBVNASBKE ER
LRHE#HEBEAIAPHNAEREFEFEERZEAREAETL
® g -

RAZBHPATLUEL  EZBSBHBHEMBRKRMALIL B®
U BEFEFRGN  RNREHEBERWBSEE (LHEHWM
HZMGEBERZMEEEREEVAFEERE)) EEZHAFRER RN
I HRBRAIW —EFELEAMEORKEFNKRE DR
B EEEHOREAREZHAEREEBRBIARARARBE /@
BSREBITRBRER  EREXWMAKEFTT > HZEHRD
TRHEAEITNERBSREEZTHABTHMENRE  DHERT

@ FEMAANBWBE -

AEPHFH ITIHAHENBEBEEFRAEZTEHRBEE
TS EBAEERREERSE BHARHNEREZES WK S
HH-EREVNEEINEE THEHKBFAREEZERBREGA
BRAEKERENBMEBRFREZER BesHAEBFHWEERE
WA BRZEBAEEIMERTETBRE -

wH  RERFEMAFT  KBESHES E KK H N
REEEVRERELETT  REEBESRHEBEEAETEEARAMA I
EESLAMBERT - GINEEFEVAFS B M H B

il

-9-



1469877

 BELCLYRESERARELEFMFEABFANRARENK
EY - FEAREHEBERBSREBER - B & D&t A&
@M EIESESNOAME  HERETEHHEL - &K
A A EFEFLOHE RO AEARITREAOBESRABEONRER KD
MR EsBREY BEEEEHEBERE R > MHEBERTTH
B REEARITEANRBCHEBNUREFEN T E R
R THEWAEP BB BB R E RSN LK -
MEITHERHEAEEBRSBE BERALL BMABEKREF
A EBAFEHLBRER -

EAFHWEBES  HZEZZAEHIGHENHBAEHRZ
MRt EZRERENEBEHMRSEE - WL > BIHET
GFERXBFHNEEHEREAREBEE  ZMEEDTHEILER
ERERKRERE ;ﬁ\ﬁ%?‘??‘fﬁ’:\lﬂiﬁﬂiﬂé’ﬂ‘ﬁﬁ% 11 =t
EHWEAE ADAHKHE HBHHEPEHMBELIT IHEIR
WHER  LHAZHATEDNSNARBLERREHB X
it K By H &

MBS  BEIHBEBMNMER I XNEZXRERHB
 EREETEHMAEMKREZ > PIUWKETHKEZEEZEZQ
1S0ZE @ REMWEINHSEE r T HEBR IAHBMEA K
vk CENMBYKEEBEEHENI IAHALREENESE
HEBIHE  TRHREZEZT2HMABEZEZ >  TERBERI
Z2E -

EAZPHHNEBES  —BERBSEENEBEREEZEZIHRE
B ERNHTIONEI100%E - BN &E T H LB NE®E & & -

-10 -



1469877

HREMN REZNEFCERENHION BESEEINE
REBEBEHNRERE B9 ETERESD - BE AR
ARITEHEEINYKEBEREVESZRA - —BEHEFEWKBE
REEMNARITEEAENEEESER  REBESEHE@ XK
ft @ EERBERKRGHEEBLOER - AW > WEEBSH
B HEHEMEREREENKRKBGEEL > WTHES
FFENEERBEBEMNBEEE LT AIAEFERAN &R
AEEITRAN  BERAZENBSBEMHE  BWER
DEEdRBEhPAB2ERXMERWABRERLE » E& - 8=
EHBEAREBHEMAEANEEERE HEZEVWAB
REEMBBLTIgHERE HEHAEARMAKET  HEEBEEHB
WMHEBEGRE EBEHBREEBIABEEN R ENENEH K
BREGEHTETH WA —-KRSHIWIEE - EAXAFHNE
BIYTREBEANEERHEFTFEANEMNEHEEBAREE R
B #1202 E MU £ » EF - S EHEMBSHIS5002E L £
@ EF2000ZE - EFTETUEBEANBEYRE TR H
ZEANRBEIHANBULETER > WHHLITLBEBRK
nE R KER -

FRHEN HBAEBNEREEE  FAEMNMRT ZIHHIE
CTHWER  THHEHESEHRBSEHEBERN S B M EE®E
BEREBULRFERBEASTHIBIIBAEBANBTIAR
BRI ETPE EHBEAFERMMEL g EH KM
ETHPFRERAMNOYEE - Bl - E—FH % HAREFEWHE
LEHEEMTREEEH r — T HRXETIFRH B —F

I

-11 -



1469877

B WENBERGEET AN
AW AN - ERENE - S ERER > S RBAE
SENEBEAN IHERAEZENERESHAOELET
CLUREERFABARBNELEENEBEE R E S
RO ERTEABSG  BREHBRI0CE A E &
R120C 0 BBEE AR K T B (@R E D EH 900
EE E 1000 E » HiEMH AR 10208 B F2000EE - 58 —
BEeRBEBARE —AVRBIHEREH PO B ER
EHRPE  ABRIHREARBOBORA > LHEEBS
B ERBRERMAAREMOBEE ARG ERT @& &
7E e -
MELFENAZHABENMAABRR IS O BERL
FRAE € HPBEMERZEN bR F B E
MBEBEEST  ANTHNEREEZBOBERNBRNNE
EEBHAEEME - - MEFL BEBREEHEARE K
WEANEBAR  GLHEANRKE - K4 EIHECEBEHE
MEERT  EABENETEEMR  NEMAA KR HM
WEAT  FEBABRTHAENBERES B EHRIH
AL BRABRE R EBROEAR -
EBABRBETHREHMGERPH L LT H5EE A
BHHEORN  RTMELBEEBAEREE AR KA
BETBAN HAZBOENBWANNMEE 8K
AR X N A |
RBEABHSEND —REHE ERBOE BN

-12 -



1469877

T BERBEFRAGNNVNEHEER  BRARBAZBABE
TEMWBEALARRE - E-—BEBOAUESE > I HE KK
KREEHNIHABALANBEAE S  EHBETTZ2HE
Xl  ERITEREEZTESERXNBREHVEBEESHE S
MAMKHEZEITENHEE  BHERXAKENEEZEBRES EH

X
i

BTHBRARESIFHNERER > AJLIMEMMEERER
® wmalth BEREZEZHERE  ZEMEKEIHEHAA-

[ &5 75 =0 ]
THFMGELEMARBAZHEH S EDE B -
AKRITEREEFEERE BHEENWARKBREERL R

FHHEBEEBRNOKAXNBGEREE®RE  UEEPRREEZEHERBERK

BEBEMBURAGEREREMRERETFEEEIHANZIEE R Z

(B (EVA) BEEBRNITIRELCNBEEE  BRBASR

Q@ VHITERHFAXKRTREETES -

B FAESEBERHMER LHKZIBHEEAERZE
BERBREBHVWEZEARN HHRUEUBBHNEZBESCEBEHBEAR
B -EREATHFEERARITABRN LS ZEROEETE » £ T
PERBELFBAMBERER ELLPEBEBLEREEAFALE
AR L EZERBEUHRTHEREREHNERABTHEENR
BR UHERBERLEYVEEHZFENEY - B8 #
MR IHEHBHRCNRE S THECHNMEREZTENFER
T OBEARZERN - E-—FTEEEHLHION -

-13-



1469877

Rer  WHEEBEBENE A EBRBEESTH
EMBREzZEEBMPERAOBSI00EENMAER » T 6%
EHEMIOCHERBE - E—HABBIXBEAAHIOD
R R W B M B R 2 MBS A TR MR R
B AEBRACZHAEZEAEMNSSER

WBE-HBEIODNERBE  FREXA T4 LBR

CHEAENMAKREIANREMH AARIE - X ABYH
EHAEBOFMENIZEE U THESL - TEEZHATE
BoOR > R IHNBEEERSBANIEN D &0 & 8K
FE T fE 49 100°C (BB E ) L F E120C -

HMREI2CT  EEHEVABBEW B LB E » 8T %
ERAEMEEFEAIA LT ESEMELSNEANEESR
B EBEBOBTI000EE N M ENE [ EKE SN
FEERBEARBMI IHAL THHAETOESEE -
M BTN E B E S E150C - B o fE ¥ 1000
EELN PN EEABMGISOCHEBEEE TN T 4&T
BoRBMOOW  HHERLEIUISAENE — S BT
e i B bk % R -

CRBELBEE WHEHEBAERUBMNEZES 2B
RIETEBETHEAIRE BLRERMTH - R BERY
WM ANEBIERNBART  FEAIHNEETES B E
TR IHEBSBANBERBFEHISOCKE BB E
BB &Kk LY T AMBMNTIEE200EENEES
B UBAOEINBABR  LHEFENMWARURER

-14 -



1469877

.‘\

C )

BEERBEISE -

FRMECEIFBERAEBISHAE R R L % 0 T B
BamU BB THERIOD NEABLBEL LB RA @ &F
KT REE T B ERERE  SRABARE - 8
REEEISHE

EABH HENE—EBAT  TEHR— MBS
BREUBISABNBES RN KRE - NRESFE 2
BEEGTEESE MHBARNES - EAFHANR
IE B REERSENEEERD ABEE RS KR
THEETBS HEBALRARRE GFTEHABL
B B R R -

-15-



1469877

% 100138628 5 KE 1034F 98 11l HEEE -?‘

P HEHRE

. —BEAREBARBEBT r BEL— BT HE

tHBABBHELAARRN T H  LHEXRITHEHEE

TREMFE
Hbh—BRSBEIGREALEZEBEERBENE S =

b O REZBOBMBAEKZEAZZIATORE - TH

B BB R 9 0B

ZPEEERBAREZ LA

EBERR/REZEZEZENRKE L 8 5 60
B S m A B B % T 0 b0 B E N
WEEY R ZEEENLAEX THNEOBSE £+

EREABEAZRIHET  FEZESHB L HENK
LEEEZNEBEYANRE TR BABOFERT ZH EE (LB
EREEL EHEER

ZUIHEBAZEZZ®  BABEBZNBYENSD

@ HUBEAEABN 2%F 10%NMER - LHARASRT
FHBEZECBH BN ELEEULT 26 HMERET
BELEBBR ARSI IHENBREZBEAB BN ELEREE
ERRMEBEMENZE S & &K -

2. NEHFEABBES | BHRLMNFE EERIH
EHRNMZBER AR CZEENEBENBRERREE -
ZERBECEREAREBRL  BXERZESEENE
| -

3. MEHEEAMBBEE 2 ERELM FE BN

Il

-1-



1469877

% 100138628 5% RE 103 9 H 11 HEIE

REFEESEZ IHEANZBAEBERZY 80CE 120C 0 &
fE M %7 80CZE 100CH] % T #438 & -

4, MEFEAMNEES | B 3 ETEL —EHRLNF
% HPRHEZEEHZIHABMZ M AR Z AN XNEZRE
MR EZ -

5. M FEHEABES 4 BROES TS HPREZE
EEHZIABENMERZ IR EZEEHMERHA B
MREZE EEZIHLWZmMmaB&BsRIE  E&W
MERITHENZEEER 2 T HBRARL2HEZE -

6. WEFHEMEBESE | B 3 HBIEL -—FHRROH

{1l

%o HP o EREEMEEER 1020 EEB M L ®E M

B 1500 ZEEM EEY 2000 ZEENZBEEAET » & T
HETES -

7. WHEEFNEESE 6 HFAAENWGTE  HPEZXE
EHREBEEIIZLEBENY 70%F 100%0 0 i - H &

T M foex ke B & & -

8. MHFHEFEBESE | £2 3 HFPEL -~HHRAWBA
s HPEBEBEESE —REPRBZIGREHANEL
TR TEHZIFETES ZIGHEASFHENE
EHAN YTESBAHBEEBEBEENGELEEMEABRSE R &
ELEBRENEAEGRET  BEZEHEHEHXNESHAIXK
EERETES -

0. WMEHBFHEFNEBFE 8 BRIMM T E » H P&
XRBZBEBRNWEABESCKKE AEAEARN - i ES

ob O

igl'

ll

T #
B 1t

igf

-2.



1469877

2 100138628 5% REI103FE 98 11 HELE

R ETIERBABRERE -

10, W FHEFMBEE 1 ZE3HEPEL —HEHHRAOH
o HDTPZBMAEBRAENBEBHELS LR 20 EEZE 200 2
B BHEHAIRSOZEEZE I00EE -



