
=

sçêä~ÖÉ=cçêëÅÜìåÖëÄÉêáÅÜíI=sÉêëáçå=PKNI=OOKMNKOMMQ=

OSQOKel=pÅÜäìëëÄÉêáÅÜí|MUKMSKMQKÇçÅI=òìäÉíòí=ÖÉÇêìÅâí=~ã=MRKMTKOMMQ=

=

=

^ÄíÉáäìåÖ=cHb=

= =

cçêëÅÜìåÖëÄÉêáÅÜí=

pÅÜäìëëÄÉêáÅÜí=

aìâíáäÉë=_êÉííëÅÜáÅÜíÜçäò=

_ÉêáÅÜí=kêK= OSQOJp_JMN=

^ìÑíê~Ö=kêK= OSQOKe_=

hä~ëëáÑáòáÉêìåÖ= £ÑÑÉåíäáÅÜ= = = = = =

dÉÖÉåëí~åÇ= båíïáÅâäìåÖ=ÉáåÉë=häÉÄëíçÑÑÉë=ÑΩê=ÇìâíáäïáêâÉåÇÉ=
_pe=_~äâÉå=

a~íìã= ORKMPKOMMQ=

^ìÑíê~ÖÖÉÄÉê= _ìåÇÉë~ãí=ÑΩê=rãïÉäíI=t~äÇ=ìåÇ=ä~åÇë=
eÉêê=jáÅÜ~Éä=d~ìíëÅÜá=
m~éáÉêãΩÜäÉëíê~ëëÉ=NTO=
PMSP=fííáÖÉå=

^ÇêÉëëÉ=ÇÉê==
cçêëÅÜìåÖëëíÉääÉ=

eçÅÜëÅÜìäÉ=ÑΩê=^êÅÜáíÉâíìêI=_~ì=ìåÇ=eçäò=ep_=
^ÄíÉáäìåÖ=cHbI=eçäòÄ~ì=ìåÇ _~ìíÉÅÜåáâ=
pçäçíÜìêåëíê~ëëÉ=NMOI=`eJORMQ=_áÉä=

qÉä=L=c~ñ=HQN=EMFPO=PQQ=M=PQN=L=PVN=

mêçàÉâíäÉáíÉê= fë~ÄÉä=båÖÉäë=

mêçàÉâíîÉê~åíïçêíäáÅÜÉê= aêK=j~ìêáÅÉ=_êìååÉê=

ïïïKÜëÄKÄÑÜKÅÜ=





_ÉêáÅÜí=kêK=OSQOJp_JMN= = ep_I=^ÄíÉáäìåÖ=cHb=

ORKMPKOMMQ= = ^Äëíê~Åí=

^_pqo^`q=
=

qÜÉ=éêçàÉÅí=éêÉëÉåíÉÇ=áå=íÜáë=êÉéçêí=áë=

~å=ìåìëì~äI=îÉêó=çêáÖáå~ä=çåÉK=dÉåÉêJ

~ääó= ëéÉ~âáåÖI= ÇìÅíáäáíó= áë= åçí= ~= ÅÜ~êJ

~ÅíÉêáëíáÅ=çÑ=ëíêìÅíìê~äI= ä~ãáå~íÉÇ=íáãJ

ÄÉê= ÄÉ~ãëI= íÜÉëÉ= ÄÉáåÖ= ê~íÜÉê= êáÖáÇ=

ëíêìÅíìêÉëI= íÜáë= êáÖáÇáíó= ÄÉáåÖ= ÅçåëáÇJ

Éê~Ääó= ~ÅÅêìÉÇ= Äó= íÜÉ= ìëÉ= çÑ= îÉêó=

êáÖáÇI= îÉêó= ÜáÖÜäó= ÅêçëëJäáåâÉÇ= ~ÇÜÉJ

ëáîÉë= ~åÇ= ÖäìÉ= äáåÉëK= = få= ëí~åÇ~êÇ=

ëíêìÅíìê~ä=íáãÄÉê=ëíêìÅíìêÉëI=íç=í~äâ=çÑ=

áåÅêÉ~ëÉÇ= ÇìÅíáäáíó= ã~ó= ëçìåÇ= ~ë=

~å~íÜÉã~I= áå= ~å= áåÇìëíêó= ïÜáÅÜ= Ü~ë=

åçï=ÄÉÉå=ìëÉÇ=íç=íÜÉ=íê~Çáíáçå~ä=êáÖáÇ=

ëíêìÅíìêÉ= Ñçê= ã~åó= ÇÉÅ~ÇÉëK= = eçïJ

ÉîÉêI=íÜÉ=ÅçåÅÉéí=çÑ=áåÅêÉ~ëáåÖ=ÇìÅíáäJ

áíó= çÑ= íÜÉ= ÖäìÉJäáåÉ= ~åÇ= çÑ= íÜÉ= íáãÄÉê=

ÄÉ~ã= ÄçåÇÉÇ= ïáíÜ= áí= áë= åçí= ~å= áÇäÉ=

íÜçìÖÜíK= qÜáë= áë= åçí= ëÅáÉåÅÉ= ÑáÅíáçåI=

íÜÉ=áÇÉ~=ÄÉáåÖ=ëìééçêíÉÇ=Äó=íÜÉ=îÉêó=

ãìÅÜ= áãéêçîÉÇ=ÇáëíêáÄìíáçå=çÑ= ëíêÉëë=

íÜ~í= áåíêçÇìÅíáçå= çÑ= ~= ÅÉêí~áå= äÉîÉä= çÑ=

ÇìÅíáäáíó=ïçìäÇ=Éåí~áäK= = fåÇÉÉÇI= ëÅáÉåJ

íáÑáÅ= éêáåÅáéäÉë= áå= ~ÇÜÉëáçå= ~ííÉëí= çÑ=

íÜÉ= ÑÉ~ëáÄáäáíó=çÑ=ëìÅÜ=~= íÉÅÜåáÅ~ä=ÇÉJ

îÉäçéãÉåíK==få=ëÜçêíI=ÇìÅíáäÉ=ëóëíÉãëI=

áÑ= åçí= ÉñÅÉëëáîÉI= ëÜçìäÇ= óáÉäÇ= ÄÉííÉê=

ëíêÉåÖíÜI= ~åÇ= ~ääçï= äçïÉê= ëÉÅíáçå=

ÉäÉãÉåíë= íç= Çç= íÜÉ= ë~ãÉ= ëíêìÅíìê~ä=

ïçêâK= qÜÉêÉ= áë= íÜÉå= ÉîÉêóíÜáåÖ= íç=ÄÉ=

Ö~áåÉÇ=áå=ÉñéäçêáåÖ=Ñçê=íáãÄÉê=ëìÅÜ=~å=

ìåìëì~äI=ÅçìåíÉêÅìêêÉåí=ÅçåÅÉéíK=

=

qÜáë= êÉéçêí= ìåÇÉêäáåÉë= íÜÉ= Ñáêëí= íÉåí~J

íáîÉ= ëíÉé= áå= ~ÅÜáÉîáåÖ= ëìÅÜ= ~= Öç~äK==

^åÇ=ïÜ~í= ~= ëíÉé= íÜáë=ï~ëW= íÜÉ= ÅçåJ

ÅÉéí= ï~ë= ÇÉãçåëíê~íÉÇ= íç= ÄÉ= î~äáÇ=

áåÇÉÉÇK= = ^= ÖççÇ= Ä~ä~åÅÉ= çÑ= éêçéÉêJ

íáÉëI= å~ãÉäó= ëìÑÑáÅáÉåí= ÇìÅíáäáíó= ï~ë=

áåíêçÇìÅÉÇ= íç= óáÉäÇ= ÉñÅáíáåÖI= éçëáíáîÉ=

êÉëìäíë= ïáíÜçìí= ~åó= ÉñÅÉëë= çÑ= íÜáë=

éêçéÉêíó=ïÜáÅÜ=ÅçìäÇ=ÄêáåÖ=~åó=éêçÄJ

äÉãK= qÜ~åâë= Ñçê= íÜáë= áåáíá~ä= ÇÉîÉäçéJ

ãÉåí=~êÉ=ÇìÉ= íç= íÜÉ= Ñçêãìä~íáçå=çÑ=~=

îÉêó= ëéÉÅá~ä= ~ÇÜÉëáîÉ= ~ë= ~= �ÇìÅíáäáíó=

ãÉÇáìãÒI=íç=dÉáëíäáÅÜ=iáÖ~ãÉåí~=^dI=

pÅÜäáÉêÉåI= pïáíòÉêä~åÇI= Ñçê= íÜÉ= Åçëíäó=

ïçêâ= çÑ= ÇÉîÉäçéáåÖ= ëÉîÉê~ä= éçëëáÄäÉ=

~ÇÜÉëáîÉ= ãáñÉëI= íÜáë= ï~ë= ~ééäáÉÇ=

ÅÜÉãáëíêó= ~í= áíë= ÄÉëíI= íç= mêçÑK= _êìåJ

åÉêI= ïáíÜ= íÜÉ=ãçÇÉëí= ëìééçêí= çÑ= íÜÉ=

ìåÇÉêëáÖåÉÇI= Ñçê= íÜÉ= áåíêçÇìÅíáçå= çÑ=

ëìÅÜ= ~å= áååçî~íáîÉ= ÅçåÅÉéíI= ~åÇ= íç=

ep_=Ñçê=íÜÉ=éêçãáëáåÖ=éêçàÉÅí=êÉëìäíë=

~åÇ=íÜÉ=ÅçåëáÇÉê~ÄäÉ=ïçêâ=íÜ~í=ïÉåí=

áå= çÄí~áåáåÖ= íÜÉãK= i~ëí= Äìí= ÇÉÑáåáíÉäó=

åçí= äÉ~ëíI= íÜÉ= ÖêÉ~íÉëí= íÜ~åâë= ãìëí=

Öç= íç= _rt^iI= _ÉêåI= ïáíÜçìí= íÜÉ= ÑáJ

å~åÅá~ä= ëìééçêí= çÑ=ïÜáÅÜ= íÜáë= ÉñÅÉéJ

íáçå~ä= ÇÉîÉäçéãÉåí= ïçìäÇ= åçí= Ü~îÉ=

ÄÉÉå=éçëëáÄäÉK=

=

lÑ= ÅçìêëÉI= ~ë= ÅçãéäÉíÉ= ~åÇ= ÉñÅáíáåÖ=

íÜáë=éêçàÉÅí=ï~ëI=áí=ÅçåëíáíìíÉë=àìëí=íÜÉ=

áåáíá~ä= ëíÉé= çÑ= íÜÉ= éêçÅÉëë= ~ë= ãçêÉ=

Åä~êáÑáÅ~íáçå= áë= åÉÉÇÉÇ= áå= ÑçääçïJìé=

éêçàÉÅíë= ÄÉÑçêÉ= Ñáå~ä= íÉÅÜåáÅ~ä= ~åÇ=

ÅçããÉêÅá~ä=ëìÅÅÉëë=Å~å=ÄÉ=~ëëìêÉÇK==

qÜÉ= êÉï~êÇë= Ñçê= íÜáëI= ÜçïÉîÉêI= ~êÉ=

ÖêÉ~í= áåÇÉÉÇW= Ñêçã= ~ääçïáåÖ= äçïÉê=

ëÉÅíáçå= ïççÇ= ÉäÉãÉåíë= íç= Çç= íÜÉ=

ë~ãÉ=ëíêìÅíìê~ä=ïçêâ=íç=ÖêÉ~íÉê=ëé~å=

éçëëáÄäÉ= Ñçê=ë~ãÉ=ëáòÉ=ëíêìÅíìê~ä=ÉäÉJ

ãÉåíë= ~åÇ= ã~åó= çíÜÉê= ~ééäáÅ~íáçåëI=

ëçãÉ=f=~ã=ëìêÉ=ÉîÉå=ìåíÜçìÖÜí=çÑ=íçJ

Ç~óK= fí=Ü~ë= áåÇÉÉÇ=ÄÉÉå=îÉêó=ÉñÅáíáåÖ=

íç=ÄÉ=é~êí=çÑ=íÜÉ=íÉ~ã=çÑ=íÜáë=éêçàÉÅíI=

~ë= ~ää= íÜÉ= çíÜÉê= íÉ~ã=ãÉãÄÉê= ëìêÉäó=

~ÖêÉÉK= j~ó= íÜÉ= ÑìíìêÉ= çÑ= íÜáë= ÇÉîÉäJ

çéãÉåí=ÄÉ=~ë=ÄêáÖÜí=~ë=áí=éêçãáëÉë=íç=

ÄÉK=

=

= = = = =

= = = ^Kmáòòá=

= = = béáå~ä=

= = = OUJRJOMMQ=

=

=

=

hÉóïçêÇëW==

=



ep_I=^ÄíÉáäìåÖ=cHb= = _ÉêáÅÜí=kêK=OSQOJp_JMN=

O=L=PR= = ORKMPKOMMQ=

fke^iqpsbowbf`ekfp=
Aktualisieren

=

N bfkibfqrkd= P 

NKN ^ìëÖ~åÖëä~ÖÉ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK P 
NKO wáÉäëÉíòìåÖÉåKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK P 
NKP mêçàÉâíÄÉíÉáäáÖíÉ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK Q 
NKQ sçêÖÉÜÉåëïÉáëÉKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK Q 

O abo=qeblobqfp`eb=efkqbodorka= S 

OKN _~ìêÉäÉî~åò=ÇÉê=aìâíáäáí®íKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK S 
OKO ^ÄÖêÉåòìåÖ=ÇÉë=åÉìÉå=qê®ÖÉêëóëíÉãë=òìã=òìë~ããÉåÖÉëÉíòíÉå=nìÉêëÅÜåáíí=ãáí=

å~ÅÜÖáÉÄáÖÉã=sÉêÄìåÇ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK S 
OKP ^ÄïÉáÅÜìåÖ=îçå=ÇÉê=âä~ëëáëÅÜÉå=qÜÉçêáÉ=ÇÉë=qê~ÖîÉêÜ~äíÉåë=ÇÉê=häÉÄëíçÑÑÉ KKKKKKKKKKKKKKKK U 
OKQ j∏ÖäáÅÜÉë=qê~ÖîÉêÜ~äíÉå=áã=éä~ëíáÑáòáÉêíÉå=_ÉêÉáÅÜ=wìë~ããÉåÑ~ëëìåÖ=ÇÉê=

^åÑçêÇÉêìåÖÉå=~å=ÇÉå=péÉòá~äâäÉÄëíçÑÑ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK U 
OKR bêëíÉ=pÅÜ®íòìåÖ=ÇÉê=ÉêÑçêÇÉêäáÅÜÉå=?cäáÉëëÖêÉåòÉ?=Ñ

vIs
=ÇÉë=péÉòá~äâäÉÄëíçÑÑÉë KKKKKKKKKKKKKK NM 

P hib_pqlcc^rpt^ei= NO 

PKN sçêÄÉãÉêâìåÖ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NO 
PKO jÉíÜçÇáâKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NP 
PKP sÉêëìÅÜëêÉëìäí~íÉKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NQ 
PKQ ^ìëïÉêíìåÖ=ìåÇ=fåíÉêéêÉí~íáçå=ÇÉê=oÉëìäí~íÉ=ÇÉê=wìÖJpÅÜÉêJsÉêëìÅÜÉKKKKKKKKKKKKKKKKKKKKKKK NT 

Q _fbdbsbopr`eb= OM 

QKN wïÉÅâ=ÇÉê=_áÉÖÉîÉêëìÅÜÉKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK OM 
QKO sçêÄÉêÉáíìåÖ=ÇÉê=mêΩÑâ∏êéÉêKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK OM 
QKP sÉêëìÅÜë~ìÑÄ~ì=ìåÇ=J~Ää~ìÑ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK OM 
QKQ bêÖÉÄåáëëÉ=ÇÉê=sáÉêJmìåâíJ_áÉÖÉîÉêëìÅÜÉ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK OO 
QKR bêÖÉÄåáëëÉ=ÇÉë=häÉÄëíçÑÑJkêK=VNKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK OQ 
QKS oΩÅâîÉêÖäÉáÅÜ=ÇÉê=mêΩÑÖÉëÅÜïáåÇáÖâÉáíÉå KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK OS 

R ob`ekbofp`eb=§_bomo§crkd=abo=_fbdbsbopr`eb= OT 

RKN §ÄÉêëáÅÜí KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK OT 
RKO _Éä~ëíìåÖëÖÉïáåÇáÖâÉáíÉå=ÇÉê=sÉêëìÅÜÉ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK OT 
RKP _ÉêÉÅÜåìåÖ=ÇÉê=píÉáÑáÖâÉáí=ÇÉë=qê®ÖÉêëóëíÉãë=ΩÄÉê=Ç~ë=d~ãã~JsÉêÑ~ÜêÉå KKKKKKKKKKKKKKK OU 
RKQ _áÉÖÉïáÇÉêëí~åÇ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK OV 

S p`eirppclidborkdbk= PN 

SKN ^ääÖÉãÉáåÉëKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK PN 
SKO mêçàÉâíÉêâÉååíåáëëÉKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK PN 
SKP kçÅÜ=çÑÑÉåÉ=cê~ÖÉå KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK PN 
SKQ a~ë=ïÉáíÉêÉ=sçêÖÉÜÉå KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK PO 

T _bpqfjjrkdbk=wr=afbpbj=clop`erkdp_bof`eq= PP 

TKN rãÑ~åÖ=ÇÉë=cçêëÅÜìåÖëÄÉêáÅÜíÉëKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK PP 

U sbowbf`ekfppb= PQ 

UKN q~ÄÉääÉåîÉêòÉáÅÜåáë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK PQ 
UKO ^ÄÄáäÇìåÖëîÉêòÉáÅÜåáëKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK PQ 
UKP iáíÉê~íìêîÉêòÉáÅÜåáë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK PR 

=



_ÉêáÅÜí=kêK=OSQOJp_JMN= = ep_I=^ÄíÉáäìåÖ=cHb=

ORKMPKOMMQ= = P=L=PR=

N= báåäÉáíìåÖ=

NKN= ^ìëÖ~åÖëä~ÖÉ=

få= ^åäÉÜåìåÖ= ~å= ÇáÉ= bìêçÅçÇÉë= ïáêÇ= áå= ÇÉå= åÉìÉå= qê~ÖïÉêâëåçêãÉå= ÇÉê= pf^= ÇÉê= aìâíáäáí®í= Éáå=
ÖêçëëÉê=píÉääÉåïÉêí=ÉáåÖÉê®ìãíK=få=ÇÉê=_ÉíçåÄ~ìåçêã=pf^=OSO=òK_K=ïÉêÇÉå=ëíêÉåÖÉêÉ=^ìÑä~ÖÉå=ÑΩê=
ÇÉå=_Éíçåëí~Üä=îÉêä~åÖíI=ìã=ÇáÉëÉê=^åÑçêÇÉêìåÖ=òì=ÖÉåΩÖÉåK==

=

få=ÇÉê=_~ìéê~ñáë=ïÉêÇÉå= áå=ÇÉê=oÉÖÉä=oÉÅÜíÉÅâJnìÉêëÅÜåáííÉ= ÑΩê=eçäòÄ~äâÉå=ÉáåÖÉëÉíòíK=tÉåáÖÉê=
ïÉáí=îÉêÄêÉáíÉí=ëáåÇ=ÇáÉ=ëí~íáëÅÜ=ÉÑÑáòáÉåíÉêÉå=píÉÖJ=ìåÇ=h~ëíÉåíê®ÖÉêK=aÉê=eçäòÄ~äâÉå=ãáí=ëóããÉíJ
êáëÅÜ=~ìÑÖÉÄ~ìíÉã=nìÉêëÅÜåáíí=ïÉáëí=ÄÉá=ÇÉê=òÉåíê~äÉå=_~ìëíçÑÑÉáÖÉåëÅÜ~Ñí=ÇÉê=aìâíáäáí®í=ÉêÜÉÄäáÅÜÉ=
aÉÑáòáíÉ=~ìÑ=ìåÇ=ïáêÇ=áå=~ääÉå=áåíÉêå~íáçå~äÉå=kçêãÉå=~äë=ëéê∏ÇÉê=_~ìëíçÑÑ=ÄÉÜ~åÇÉäíK=

=

cΩê= ëéÉòáÉääÉ= ^ìÑÖ~ÄÉå= Ü~ÄÉå= îÉêÉáåòÉäí= cçêëÅÜÉê= ìåÇ= cáêãÉå= îÉêëìÅÜíI= Ç~ë= qê~ÖîÉêÜ~äíÉå= îçå=
eçäòÄ~äâÉå=òì=îÉêÄÉëëÉêåK=få=kçêÇ~ãÉêáâ~=îÉêâ~ìÑí=ÇáÉ=cáêã~=?cfom=oÉáåÑçêÅÉãÉåí=qÉÅÜåçäçÖó?=xNz=
ëÉáí=ΩÄÉê=OM=g~ÜêÉå=eçäòÄ~äâÉåI=ÇáÉ=~ìÑ=ÇÉê=ëéê∏ÇÉå=_áÉÖÉòìÖëÉáíÉ=ÇìêÅÜ=^ìÑâäÉÄìåÖ=ÜçÅÜÑÉëíÉê=
hìåëíëíçÑÑä~ããÉäÉå=îÉêëí®êâí=ïÉêÇÉåK=a~ë=mêáåòáé=ÜáÉêòì=áëí=êÉä~íáî=ÉáåÑ~ÅÜW=a~ë=eçäò=ïÉáëí=Éáå=ìåJ
íÉêëÅÜáÉÇäáÅÜÉë=qê~ÖîÉêÜ~äíÉå=àÉ=å~ÅÜ=_É~åëéêìÅÜìåÖ=~ìÑW=^ìÑ=aêìÅâ=áëí=eçäò=~ìëÖÉëéêçÅÜÉå=ÇìâJ
íáäI=~ìÑ=wìÖÄÉ~åëéêìÅÜìåÖ=ÜáåÖÉÖÉå=ëÉÜê=ëéê∏ÇÉK=táêÇ=ÇáÉ=ëéê∏ÇÉ=_áÉÖÉòìÖëÉáíÉ=îÉêëí®êâíI=ëç=â~åå=
ÇáÉ=ÇìâíáäÉ=_áÉÖÉÇêìÅâëÉáíÉ=?ÑäáÉëëÉå?I=ÄÉîçê=ÇáÉ=wìÖëÉáíÉ=éä∏íòäáÅÜ=îÉêë~ÖíK==aÉê=eçäòÄ~äâÉå=îÉêÜ®äí=
ëáÅÜ=ÇìâíáäK=

=

fã= îçêäáÉÖÉåÇÉå=mêçàÉâí= ÖÉÜí=ã~å=ÉáåÉå= áååçî~íáîÉå=tÉÖK=j~å=ëÉíòí= ~ìÑ=ÇÉå=báåë~íò= îçå= ÉáåÉã=
péÉòá~äâäÉÄëíçÑÑ= ÑΩê=ÇáÉ=eÉêëíÉääìåÖ=îçå=ÇìâíáäÉå=eçäòíê®ÖÉêëóëíÉãÉåK=_Éá=âäÉáåÉêÉê=_Éä~ëíìåÖ=ëáåÇ=
ÇáÉ= _áÉÖÉëé~ååìåÖÉå= äáåÉ~ê= ΩÄÉê= ÇÉã=_~äâÉåèìÉêëÅÜåáíí= îÉêíÉáäíK= _Éá= ëÉÜê= ÖêçëëÉê= _Éä~ëíìåÖ= áã=
_êìÅÜÄÉêÉáÅÜ=ëçääÉå=ÇáÉ=häÉÄëíçÑÑÑìÖÉå=ÇÉê=aÉÅâä~ãÉääÉå=çÄÉå=ìåÇ=ìåíÉå= ?ÑäáÉëëÉå?=ìåÇ=Ç~ÇìêÅÜ=
ÇáÉ=aÉÅâä~ãÉääÉå=îçê=ÉáåÉã=ïÉáíÉêÉå=pé~ååìåÖëòìï~ÅÜë=ëÅÜΩíòÉåK=aáÉ=òìë®íòäáÅÜÉå=pé~ååìåÖÉå=
ãΩëëÉå=Ç~åå= îçå=ÇÉå=k~ÅÜÄ~êä~ãÉääÉå=~ìÑÖÉåçããÉå=ïÉêÇÉåK=aáÉ=pé~ååìåÖ= îÉêíÉáäí= ëáÅÜ=åáÅÜí=
ãÉÜê=äáåÉ~ê=ëçåÇÉêå=ÄäçÅâ~êíáÖ=ΩÄÉê=ÇÉã=nìÉêëÅÜåáíí=J=ïáÉ=ÄÉáã=ÇìâíáäÉå=_~ìëí~ÜäK==

=

NKO= wáÉäëÉíòìåÖÉå=

a~ë=e~ìéíòáÉä= ÇÉë=mêçàÉâíÉë= áëí= ÉëI= ÉáåÉå=péÉòá~äâäÉÄëíçÑÑ= ÑΩê=ÇáÉ=eÉêëíÉääìåÖ= îçå= ÉáåÉã=ÇìâíáäÉå=
eçäòíê®ÖÉêëóëíÉã=òì= ÑáåÇÉåK=aáÉ=cäáÉëëÖêÉåòÉ=ãìëë=ëç=ÄÉëíáããí=ïÉêÇÉåI=Ç~ëë=ÉáåÉ=~ìëêÉáÅÜÉåÇÉ=
páÅÜÉêÜÉáí=îçê=ÇÉã=eçäòîÉêë~ÖÉå=ÖÉï®ÜêäÉáëíÉí=áëíK=píÉáÖí=ÇáÉ=pé~ååìåÖ=áå=ÇÉå=ÄÉáÇÉå=®ìëëÉêëíÉå=
i~ãÉääÉå=~ìÑ=ÇáÉ= cäáÉëëÖêÉåòÉ=ÇÉë=häÉÄëíçÑÑë= ~åI=ÄÉÖáååí=ÇáÉëÉê= òì= ÑäáÉëëÉå=ìåÇ=â~åå=âÉáåÉ=hê~Ñí=
ãÉÜê=ïÉáíÉêÖÉÄÉåK=a~ê~ìÑÜáå=ëíÉáÖí=ÇáÉ=pé~ååìåÖ=áå=ÇÉê=Ç~êΩÄÉêäáÉÖÉåÇÉå=i~ãÉääÉK=pç=â∏ååÉå=ÇáÉ=
pé~ååìåÖÉå=~ìÑ=ÇÉê=wìÖëÉáíÉ=îçå=ÉáåÉê=ÇêÉáÉÅâÑ∏êãáÖÉå=áå=ÉáåÉ=ÄäçÅâ~êíáÖÉ=sÉêíÉáäìåÖ=ìãÖÉä~ÖÉêí=
ïÉêÇÉå=E^ÄÄáäÇìåÖ=NFK=

=

=

^ÄÄáäÇìåÖ=NW=rãîÉêíÉáäìåÖ=ÇÉê=_áÉÖÉëé~ååìåÖÉå=ÇìêÅÜ=ëìâòÉëëáîÉë=?cäáÉëëÉå?=ÇÉê=häÉÄëíçÑÑÑìÖÉ=

aáÉ= fåÇìëíêáÉ=Ü~í=häÉÄëíçÑÑÉ=ãáí=ÇÉå=ìåíÉêëÅÜáÉÇäáÅÜëíÉå=báÖÉåëÅÜ~ÑíÉå=ÉåíïáÅâÉäíK=a~îçå=ïÉêÇÉå=
ÄáëÜÉê= áå= ÇÉê= eçäòáåÇìëíêáÉ= åìê= êÉä~íáî= ÉáåÑ~ÅÜÉI= ?ëíÉáÑÉ?= häÉÄëíçÑÑÉ= îÉêïÉåÇÉíK= fã= o~ÜãÉå= ÇáÉëÉê=
^êÄÉáí=ïáêÇ=ÇáÉ=j~ÅÜÄ~êâÉáí=ÇÉê=båíïáÅâäìåÖ=ÉáåÉë=å~ÅÜÖáÉÄáÖÉêÉå=häÉÄëíçÑÑÉë=ΩÄÉêéêΩÑíK=



ep_I=^ÄíÉáäìåÖ=cHb= = _ÉêáÅÜí=kêK=OSQOJp_JMN=

Q=L=PR= = ORKMPKOMMQ=

=

NKP= mêçàÉâíÄÉíÉáäáÖíÉ=

=

mêçàÉâíäÉáíìåÖ=ep_W=

mêçàÉâíîÉê~åíïçêíìåÖW=

aêK=j~ìêáÅÉ=_êìååÉê=

mêçÑK=ÑΩê=_~ìëí~íáâ=ìåÇ=hçåëíêìâíáçå=~å=ÇÉê=ep_I=_áÉä=

=

mêçàÉâíäÉáíìåÖW=

fë~ÄÉä=båÖÉäë=

=

_ÉêÉáÅÜëäÉáíÉê=eçäòïÉêâëíçÑÑÉW==

aêK=cê¨Ç¨êáÅ=máÅÜÉäáå=

=

fåÇìëíêáÉé~êíåÉê=dÉáëíäáÅÜ=iáÖ~ãÉåí~=^d=== =

dÉëÅÜ®ÑíëäÉáíìåÖW=

aêK=j~êíáå=dÉáëíäáÅÜ=

dÉëÅÜ®ÑíëÑΩÜêÉê=

=

iÉáíÉê=oHaW=

rêë=c~åâÜ~ìëÉê=

=

rå~ÄÜ®åÖáÖÉ=bñéÉêíÉå=

mêçÑK=aêK=^K=máòòáI=mêçÑK=ÑΩê=häÉÄëíçÑÑíÉÅÜåçäçÖáÉ=

bmfk^iI=k~åÅóI=cê~åÅÉ=

=

aêK=_~äò=dÑÉääÉê=

mêçÑK=ÑΩê=eçäòíÉÅÜåçäçÖáÉ=~å=ÇÉê=ep_I=_áÉä=

=

=

NKQ= sçêÖÉÜÉåëïÉáëÉ=

aÉê=mêçàÉâí~Ää~ìÑ=ÄòïK=ÇÉëëÉå= fåÜ~äí= ä®ëëí=ëáÅÜ= áå= ÑçäÖÉåÇÉ=mÜ~ëÉå=ìåíÉêíÉáäÉåI=ïÉäÅÜÉ=ëáÅÜ= áÜêÉêJ
ëÉáíë=áå=ãÉÜêÉêÉ=^âíáîáí®íÉå=ÖäáÉÇÉêåK==

=

mêçàÉâíéÜ~ëÉ=NW=qÜÉçêÉíáëÅÜÉ=dêìåÇä~ÖÉå=

bë=ïÉêÇÉå=íÜÉçêÉíáëÅÜÉå=§ÄÉêäÉÖìåÖÉå=Ç~êÖÉëíÉääíI=ìã=ÇáÉ=áÇÉ~äáëáÉêíÉ=cìåâíáçåëïÉáëÉ=ÉáåÉë=ÇìâíáJ
äÉå=eçäòíê®ÖÉêëóëíÉãë=òì=Éêâä®êÉåK=aáÉ=^ÄÖêÉåòìåÖ=òì=ÄáëÜÉê=ÄÉâ~ååíÉåI=®ÜåäáÅÜÉå=qê~ÖâçåòÉéíÉå=
ïáêÇ=ÖÉòçÖÉåK=bë=ïÉêÇÉå=ÇáÉ=ÉêÑçêÇÉêäáÅÜÉå=j~íÉêá~äÉáÖÉåëÅÜ~ÑíÉå=ÖÉâä®êí=ïÉêÇÉåI=Ç~ãáí=Ç~ë=ÉêJ
ïΩåëÅÜíÉ=ÇìâíáäÉ=qê~ÖîÉêÜ~äíÉå=ã∏ÖäáÅÜ=ïáêÇK=

=

mêçàÉâíéÜ~ëÉ=OW=häÉÄëíçÑÑ~ìëï~Üä=

få=ÇÉå=i~Äçêë=ÇÉë=fåÇìëíêáÉé~êíåÉêë=dÉáëíäáÅÜ=iáÖ~ãÉåí~=^d=ïÉêÇÉå=ãÉÜêÉêÉ=häÉÄëíçÑÑÑçêãìäáÉêìåJ
ÖÉå=ìåíÉêëìÅÜí=ìåÇ=ÉáåÉ=^ìëï~Üä=ÖÉíêçÑÑÉåK=jáí=ÇáÉëÉå=ïÉêÇÉå=âäÉáåÉ=eçäòíÉáäÉ=îÉêÄìåÇÉå=ìåÇ=ÇáÉ=
mêΩÑâ∏êéÉê= ~ìÑ= wìÖJ^ÄëÅÜÉêÉå= é~ê~ääÉä= òìê= pí~Ä~ÅÜëÉ= ÖÉíÉëíÉíK= aáÉ= hê~ÑíJaÉÑçêã~íáçåëJhìêîÉå=
ïÉêÇÉå=ÜáåëáÅÜíäáÅÜ=ÇìâíáäÉã=qê~ÖîÉêÜ~äíÉå=~å~äóëáÉêíK==

^äë=båÇÉêÖÉÄåáë=ÇáÉëÉê=^êÄÉáíëéÜ~ëÉ=ëçää=ÇìêÅÜ=^ìëëÅÜÉáÇÉå=ÇÉê=ìåÖΩåëíáÖÉêÉå=oÉëìäí~íÉ=ÇáÉ=^åJ
ò~Üä=ÇÉê=áåíÉêÉëë~åíÉå=häÉÄëíçÑÑÑçêãìäáÉêìåÖÉå=ÉêÜÉÄäáÅÜ=êÉÇìòáÉêí=ïÉêÇÉåK=

=



_ÉêáÅÜí=kêK=OSQOJp_JMN= = ep_I=^ÄíÉáäìåÖ=cHb=

ORKMPKOMMQ= = R=L=PR=

m~ê~ääÉä=òì=ÇÉå=i~Äçê~êÄÉáíÉå=ãáí=ÇÉå=häÉÄëíçÑÑÉå=ïáêÇ=Éáå=_ÉêÉÅÜåìåÖëîÉêÑ~ÜêÉå=ÑΩê=ÇáÉ=^ìëïÉêJ
íìåÖ=ÇÉê=sÉêëìÅÜëêÉëìäí~íÉ=ÉåíïáÅâÉäíK=

=

mêçàÉâíéÜ~ëÉ=PW=_áÉÖÉîÉêëìÅÜÉ=ìåÇ==

aáÉ=häÉÄëíçÑÑãáëÅÜìåÖÉåI=ïÉäÅÜÉ=ÇáÉ=ÄÉëíÉå=oÉëìäí~íÉ=áå=ÇÉå=wìÖJpÅÜÉêJsÉêëìÅÜÉå=ÉêÖÉÄÉåI=ïÉêJ
ÇÉå=ïÉáíÉê=îÉêïÉåÇÉíI=ìã=EâäÉáåÉF=_peJ_~äâÉå=ÑΩê=_áÉÖÉîÉêëìÅÜÉ=ÜÉêòìëíÉääÉåK==

aáÉ=jÉëëêÉëìäí~íÉ=ÇÉê= sÉêëìÅÜÉ=ïÉêÇÉå=ãáí=ÇÉå=bêÖÉÄåáëëÉå=~ìë=ÇÉå=_ÉêÉÅÜåìåÖÉå= îÉêÖäáÅÜÉå=
òìê=ÉêåÉìíÉå=^åé~ëëìåÖ=ìåÇ=báåëíÉääìåÖ=ÇÉë=häÉÄëíçÑÑÉëK=

=

k~ÅÜÑçäÖÉéêçàÉâíÉ=

aáÉ=cçêãìäáÉêìåÖ=ÇÉë=ïÉáíÉêÉå=sçêÖÉÜÉåëI=òK_K=áã=páååÉ=îçå=ã∏ÖäáÅÜÉå=k~ÅÜÑçäÖÉéêçàÉâíÉåI=áëí=Éáå=
ïáÅÜíáÖÉê=_Éëí~åÇíÉáä=ÇÉê=j~ÅÜÄ~êâÉáíëëíìÇáÉK   =

=



ep_I=^ÄíÉáäìåÖ=cHb= = _ÉêáÅÜí=kêK=OSQOJp_JMN=

S=L=PR= = ORKMPKOMMQ=

O= aÉê=qÜÉçêÉíáëÅÜÉ=eáåíÉêÖêìåÇ=

OKN= _~ìêÉäÉî~åò=ÇÉê=aìâíáäáí®í=

^ÄÄáäÇìåÖ= O= òÉáÖí= ÇáÉ= pé~ååìåÖëJaÉÜåìåÖëJaá~Öê~ããÉ= îçå= ÉáåÉã= áÇÉ~äJÇìâíáäÉå= _~ìëíçÑÑ= ïáÉ=
_~ìëí~Üä=ìåÇ=îçå=ÉáåÉã=áÇÉ~äJëéê∏ÇÉå=_~ìëíçÑÑ=ïáÉ=dìëëÉáëÉåK=_ÉáÇÉ=_~ìëíçÑÑÉ=ïÉáëÉå=ÉáåÉå=~åJ
Ñ®åÖäáÅÜ= äáåÉ~êÉå= sÉêä~ìÑ= ÇÉê= pé~ååìåÖëJaÉÜåìåÖëJaá~Öê~ããÉ= ~ìÑK= aÉê= ïáÅÜíáÖëíÉ= råíÉêëÅÜáÉÇ=
äáÉÖí= ÄÉáã= _êìÅÜîÉêÜ~äíÉåW= ï®ÜêÉåÇ= Ç~ë= dìëëÉáëÉå= éä∏íòäáÅÜ= îÉêë~ÖíI= ïÉåå= ÇáÉ= wìÖÑÉëíáÖâÉáí= ÉêJ
êÉáÅÜí=ïáêÇI= ïÉáëí= ÇÉê= ÇìâíáäÉ= _~ìëí~Üä= ÉáåÉ= ëÉÜê= ÖêçëëÉ=aÉÑçêã~íáçå= ÄÉá= ÖäÉáÅÜÄäÉáÄÉåÇÉê= pé~åJ
åìåÖëÖê∏ëëÉ=~ìÑK=

=

^ÄÄáäÇìåÖ= OW= pé~ååìåÖëJaÉÜåìåÖëJsÉêä®ìÑÉ= îçå= ÉáåÉã= ÇìâíáäÉå= E_~ìëí~ÜäF= = ìåÇ= ÉáåÉã= ëéê∏ÇÉå=

EdìëëÉáëÉåF=_~ìëíçÑÑ=

^ìë=ÑçäÖÉåÇÉå=dêΩåÇÉå=ïáêÇ=áå=ÇÉê=_~ìéê~ñáë=ÇáÉ=aìâíáäáí®í=ëÉÜê=ÖÉëÅÜ®íòíW=

aìâíáäÉ=_~ìëíçÑÑÉ=?âΩåÇáÖÉå?=ÇÉå=ÄÉîçêëíÉÜÉåÇÉå=_êìÅÜ=~åK=aìêÅÜ=ÇáÉ=ëÉÜê=ÖêçëëÉå=aÉÑçêã~íáçJ
åÉå=ëáåÇ=ÇáÉ=_ÉåìíòÉê=ÖÉï~êåí=ìåÇ=â∏ååÉå=êÉ~ÖáÉêÉåK=

=

aáÉ=aìâíáäáí®í= áëí= Éáå= ëÉÜê= ÉÑÑáòáÉåíÉë=jáííÉä= ÑΩê=ÇáÉ=sÉêíÉáäìåÖ= îçå=~ìëëÉêçêÇÉåíäáÅÜ=ÖêçëëÉåI=∏êíäáÅÜ=
~åÖêÉáÑÉåÇÉå=_Éä~ëíìåÖÉåK=o~ëí=òK_K=Éáå=cäìÖòÉìÖ= áå=Éáå=hÉêåâê~ÑíïÉêâI=ëç=ëáåÇ=ÇáÉ=∏êíäáÅÜÉå=_ÉJ
íçåÄÉïÉÜêìåÖÉå=ëÅÜåÉää=ΩÄÉêÄÉä~ëíÉí=ìåÇ=ÖÉÄÉå=å~ÅÜK=páÉ=îÉêë~ÖÉå=~ÄÉê=åçÅÜ=åáÅÜí=ìåÇ=ÄáÉíÉå=
å~ÅÜ= ïáÉ= îçê= ÉáåÉå= ÖÉïáëëÉå=táÇÉêëí~åÇK= aáÉ= ΩÄÉêã®ëëáÖ= ÖêçëëÉå= aÉÑçêã~íáçåÉå= òïáåÖÉå= ÇáÉ=
k~ÅÜÄ~êÄÉïÉÜêìåÖÉå=~ìÑI=ÇáÉ=~ìëëÉêçêÇÉåíäáÅÜÉ=_Éä~ëíìåÖ=ãáíòìíê~ÖÉåK=

=

fã=_êìÅÜòìëí~åÇ=ëáåÇ=ÇáÉ=_áÉÖÉëé~ååìåÖÉå=ÄäçÅâ~êíáÖ=ΩÄÉê=ÇÉã=nìÉêëÅÜåáíí=îÉêíÉáäíW=aÉê=_áÉÖÉïáJ
ÇÉêëí~åÇ=áëí=ëçãáí=ÉêÜÉÄäáÅÜ=Öê∏ëëÉê=~äë=ÄÉá=ÉáåÉã=ëéê∏ÇÉå=j~íÉêá~ä=ãáí=ÖäÉáÅÜÉê=åçãáåÉääÉê=cÉëíáÖJ
âÉáí=E^ÄÄK=OFK=

=

OKO= ^ÄÖêÉåòìåÖ= ÇÉë= åÉìÉå= qê®ÖÉêëóëíÉãë= òìã= òìë~ããÉåÖÉëÉíòíÉå=nìÉêëÅÜåáíí=

ãáí=å~ÅÜÖáÉÄáÖÉã=sÉêÄìåÇ=

få= ÇáÉëÉã=mêçàÉâí= ëÉíòí=ã~å= ~ìÑ= ÇÉå=báåë~íò= ÉáåÉë= ?ÇìâíáäÉå?=péÉòá~äâäÉÄëíçÑÑ= ÑΩê= ÇáÉ=eÉêëíÉääìåÖ=
îçå=_êÉííëÅÜáÅÜíÜçäòK=a~ë=ÖÉïΩåëÅÜíÉI= áÇÉ~äáëáÉêíÉ=qê~ÖîÉêÜ~äíÉå= áëí= áå=ÇÉê=^ÄÄK=N=Ç~êÖÉëíÉääíW=_Éá=
âäÉáåÉêÉê=_Éä~ëíìåÖ=ëáåÇ=ÇáÉ=_áÉÖÉëé~ååìåÖÉå=äáåÉ~ê=ΩÄÉê=ÇÉã=_~äâÉåèìÉêëÅÜåáíí=îÉêíÉáäíK=_Éá=ëÉÜê=
ÖêçëëÉê=_Éä~ëíìåÖ= áã=_êìÅÜÄÉêÉáÅÜ=ïÉêÇÉå=ÇáÉ=häÉÄëíçÑÑÑìÖÉå=ÇÉê=aÉÅâä~ãÉääÉå=çÄÉå=ìåÇ=ìåíÉå=
?ÑäáÉëëÉå?= ìåÇ= Ç~ÇìêÅÜ= ÇáÉ= aÉÅâä~ãÉääÉå= îçê= ÉáåÉã= ïÉáíÉêÉå= pé~ååìåÖëòìï~ÅÜë= ëÅÜΩíòÉåK= aáÉ=
òìë®íòäáÅÜÉå=pé~ååìåÖÉå=ãΩëëÉå=Ç~åå=îçå=ÇÉå=k~ÅÜÄ~êä~ãÉääÉå=~ìÑÖÉåçããÉå=ïÉêÇÉåK==

=

σ 
σ

ε ε 

_~ìëí~Üä= dìëëÉáëÉå=



_ÉêáÅÜí=kêK=OSQOJp_JMN= = ep_I=^ÄíÉáäìåÖ=cHb=

ORKMPKOMMQ= = T=L=PR=

a~ë=áÇÉ~äáëáÉêíÉ=qê~ÖîÉêÜ~äíÉå=ÇÉë=ÇìâíáäÉå=qê®ÖÉêëóëíÉãë=áëí=åáÅÜí=ÖäÉáÅÜ=òì=ëÉíòÉå=ãáí=ÇÉã=âä~ëëáJ
ëÅÜÉå= dÉÇ~åâÉåãçÇÉää= ÉáåÉë= òìë~ããÉåÖÉëÉíòíÉå= nìÉêëÅÜåáííÉë= ãáí= å~ÅÜÖáÉÄáÖÉã= sÉêÄìåÇ=
E^ÄÄáäÇìåÖ=PFK==

=

=

^ÄÄáäÇìåÖ=PW=aÉê=âä~ëëáëÅÜÉI=òìë~ããÉåÖÉëÉíòíÉ=nìÉêëÅÜåáíí=

=

k~ÅÜÖáÉÄáÖ=îÉêÄìåÇÉå=nìÉêëÅÜåáííÉ=

få= ÇÉê= eçäòÄê~åÅÜÉ= ïÉêÇÉå= ã~åÅÜã~ä= îÉêëÅÜáÉÇÉåÉ= bäÉãÉåíÉ= ãáí= sÉêÄáåÇìåÖëãáííÉäå= Ek®ÖÉäåI=
pÅÜê~ìÄÉåF= îÉêÄìåÇÉåK= _Éá= _áÉÖÉÄÉä~ëíìåÖ=ïÉêÇÉå= ÇáÉ= ÉáåòÉäåÉå= bäÉãÉåíÉ= ëçïçÜä= ~ìÑ= _áÉÖìåÖ=
ïáÉ=~ìÑ=kçêã~äâê~Ñí=ÄÉ~åëéêìÅÜíK=^ÄÜ®åÖáÖ=îçå=ÇÉê=t~Üä=ÇÉê=sÉêÄáåÇìåÖëãáííÉä=ìåÇ=ÇÉêÉå=^åò~Üä=
áëí=ÇÉê=sÉêÄìåÇ=ìåíÉêëÅÜáÉÇäáÅÜ=ëíÉáÑ=ÄòïK=å~ÅÜÖáÉÄáÖK=gÉ=ëíÉáÑÉê=ÇÉê=sÉêÄìåÇI=ÇÉëíç=Öê∏ëëÉê=ïÉêJ
ÇÉå=ÇáÉ=^åíÉáäÉ=ÇÉê=kçêã~äâê~Ñí=ìåÇ=ÇÉëíç=âäÉáåÉê=ÇáÉ=_áÉÖÉ~åíÉáäÉK==_Éáã=ëíÉáÑÉå=sÉêÄìåÇI=ïáÉ=Ç~ë=
ÄÉáã=häÉÄÉå=ÇÉê= c~ää= áëíI=ïÉêÇÉå=ÇáÉ= ÉáåòÉäåÉå=bäÉãÉåíÉ= éê~âíáëÅÜ= åìê= åçÅÜ=ÇìêÅÜ=kçêã~äâê®ÑíÉ=
ÄÉ~åëéêìÅÜíW=aÉê=qê~ÖïáÇÉêëí~åÇ=áëí=ÖäÉáÅÜ=ÜçÅÜ=ïáÉ=ÄÉáã=ã~ëëáîÉå=nìÉêëÅÜåáííK=_Éáã=å~ÅÜÖáÉÄáJ
ÖÉå=sÉêÄìåÇ=ïÉêÇÉå=ÇáÉ=^åíÉáäÉ=ÇÉê=kçêã~äâê®ÑíÉ=âäÉáåÉêI=ï®ÜêÉåÇ=ÇáÉ=_áÉÖìåÖ=ÇÉê=ÉáåòÉäåÉå=bäÉJ
ãÉåíÉ=ëÉÜê=Öêçëë=ïáêÇW= fã=ìåÖΩåëíáÖëíÉå=c~ää=ÄÉá= äçëÉ=~ìÑÉáå~åÇÉê=ÖÉäÉÖíÉå=_êÉííÉê=ÖáÄí=Éë=âäÉáåÉ=
kçêã~äâê~Ñí~åíÉáäÉ=ìåÇ=ÇáÉ=_áÉÖÉÄÉ~åëéêìÅÜìåÖ=ÇÉê=ÉáåòÉäåÉå=_êÉííÉê= áëí= ëÉÜê=ÜçÅÜI=ÇÉê=qê~ÖïáJ
ÇÉêëí~åÇ=êÉä~íáî=âäÉáåK=aÉê=å~ÅÜÖáÉÄÉáÖÉ=sÉêÄìåÇ=Ü~í=ëáÅÜ=~äë=ëí~íáëÅÜÉê=k~ÅÜíÉáä=ÉêïáÉëÉå=ìåÇ=ÄÉá=
Öê∏ëëÉêÉê=_Éä~ëíìåÖ=ïáêÇ=ÇáÉ=ëí~êêÉ=sÉêÄáåÇìåÖ=ÇÉê=ÉáåòÉäåÉå=qÉáäÉ=ÇìêÅÜ=òK_K=häÉÄÉå=ÄÉîçêòìÖíK==

=

aìâíáäÉë=qê®ÖÉêëóëíÉã=

fã=òìë~ããÉåÖÉëÉíòíÉå=nìÉêëÅÜåáíí=ëáåÇ=ÄÉá=_Éä~ëíìåÖ=îçã=^åÑ~åÖ=~å=~ääÉ=cìÖÉå=å~ÅÜÖáÉÄáÖK=fã=
dÉÖÉåë~íò=Ç~òìI=ëçääÉå=ÄÉáã=îçêÖÉëÅÜä~ÖÉåÉåI=ÇìâíáäÉå=qê®ÖÉêëóëíÉã=ÇÉê=^ÄÄáäÇìåÖ=NI=ÄÉá=âäÉáåÉJ
êÉê=_Éä~ëíìåÖ=~ääÉ=cìÖÉå=ëíÉáÑ=ëÉáåW=Éêëí=ÄÉá=ëÉÜê=ÖêçëëÉå=_Éä~ëíìåÖÉå=áã=_êìÅÜÄÉêÉáÅÜ=ÖÉÄÉå=òìJ
å®ÅÜëí=ÇáÉ=®ìëëÉêÉå=cìÖÉå=å~ÅÜI=Ç~åå=ëìâòÉëëáî=ÇáÉ=áååÉåäáÉÖÉåÇÉå=cìÖÉå=å~ÅÜÉáå~åÇÉêK=

=



ep_I=^ÄíÉáäìåÖ=cHb= = _ÉêáÅÜí=kêK=OSQOJp_JMN=

U=L=PR= = ORKMPKOMMQ=

OKP= ^ÄïÉáÅÜìåÖ=îçå=ÇÉê=âä~ëëáëÅÜÉå=qÜÉçêáÉ=ÇÉë=qê~ÖîÉêÜ~äíÉåë=ÇÉê=häÉÄëíçÑÑÉ=

 
^ÄÄáäÇìåÖ=QW=pÅÜìÄÄÉ~åëéêìÅÜìåÖ=ÇÉê=häÉÄëíçÑÑÑìÖÉ=ÖÉã®ëë=ÇÉê=âä~ëëáëÅÜÉå=qÜÉçêáÉ=

dÉã®ëë=ÇÉê=âä~ëëáëÅÜÉå=qÜÉçêáÉ=ïÉêÇÉå=áå=ÇÉê=ÇΩååÉå=häÉÄëíçÑÑÑìÖÉ=áå=ÇÉê=oÉÖÉä=åìê=ÇáÉ=pÅÜìÄJ
ëé~ååìåÖÉå=~äë=êÉäÉî~åíÉ=_É~åëéêìÅÜìåÖ=ÄÉíê~ÅÜíÉíK=fã=eçäòÄ~äâÉå=ãáí=oÉÅÜíÉÅâèìÉêëÅÜåáíí=íêÉJ
íÉå=ÇáÉ=Öê∏ëëíÉå=pÅÜìÄëé~ååìåÖÉå=áå=_~äâÉåãáííÉ=~ìÑK=cΩê=Ç~ë=åÉìÉ=qê®ÖÉêëóëíÉã=ãΩëëíÉ=ÇÉãJ
ÉåíëéêÉÅÜÉåÇ=ÄÉá= ëÉÜê= ÖêçëëÉå=_Éä~ëíìåÖÉå=ÇáÉ=häÉÄëíçÑÑÑìÖÉ= áå=_~äâÉåãáííÉ= òìÉêëí= å~ÅÜÖÉÄÉåK=
aáÉë=ïáÇÉêëéêáÅÜí= àÉÇçÅÜ=ÇÉã=áÇÉ~äáëáÉêíÉå=qê~ÖîÉêÜ~äíÉå=ÇÉê=^ÄÄáäÇìåÖ=NI=ïç=ÇáÉ=®ìëëÉêÉå=häÉÄJ
ëíçÑÑÑìÖÉå=òìÉêëí=å~ÅÜÖÉÄÉå=ëçääíÉåK==

aÉê=péÉòá~äâäÉÄëíçÑÑ=ãìëë= ÇÉãÉåíëéêÉÅÜÉåÇ=åáÅÜí= åìê= ~ìÑ= pÅÜìÄëé~ååìåÖÉå= êÉ~ÖáÉêÉå= ëçåÇÉêå=
ìåÇ=îçê~ääÉã=~ìÅÜ=~ìÑ=ÇáÉ=dê∏ëëÉ=ÇÉê=_áÉÖÉëé~ååìåÖÉåI=Ç~ãáí=ëáÅÜ=Ç~ë=ÇìâíáäÉ=qê~ÖâçåòÉéí=ÉáåJ
ëíÉääÉå=â~åå=

OKQ= j∏ÖäáÅÜÉë= qê~ÖîÉêÜ~äíÉå= áã= éä~ëíáÑáòáÉêíÉå= _ÉêÉáÅÜ= wìë~ããÉåÑ~ëëìåÖ= ÇÉê=

^åÑçêÇÉêìåÖÉå=~å=ÇÉå=péÉòá~äâäÉÄëíçÑÑ=

= =

^åëáÅÜí=ÇÉê=_~äâÉå======~F==================ÄF= ==================ÅF= =====================ÇF=

======== =

^ÄÄáäÇìåÖ=RW=fÇÉ~äáëáÉêíÉë=qê~ÖîÉêÜ~äíÉå=ÉáåÉë=ÇìâíáäÉå=_~äâÉåë=ÄÉá=òìåÉÜãÉåÇÉê=_Éä~ëíìåÖW==~F=

bä~ëíáëÅÜI=ÄHÅF=^Ää~ìÑ=ÇÉê=mä~ëíáÑáòáÉêìåÖI=ÇF=sçääëí®åÇáÖ=éä~ëíáÑáòáÉêí=

_Éá=_áÉÖÉÄÉ~åëéêìåÖ=íêÉíÉå=áå=ÉáåÉã=ÉáåÑ~ÅÜ=ÖÉä~ÖÉêíÉå=_~äâÉå=aêìÅâëé~ååìåÖÉå=çÄÉå=áã=nìÉêJ
ëÅÜåáíí=ìåÇ=wìÖëé~ååìåÖÉå=ìåíÉåK=aáÉ=^ÄÄáäÇìåÖ=R=òÉáÖí=Ç~ë=áÇÉ~äáëáÉêíÉ=qê~ÖîÉêÜ~äíÉå=ÉáåÉë=ÇìâíáJ
äÉå=eçäòÄ~äâÉåë=ÄÉá=òìåÉÜãÉåÇÉê=_Éä~ëíìåÖW=

=



_ÉêáÅÜí=kêK=OSQOJp_JMN= = ep_I=^ÄíÉáäìåÖ=cHb=

ORKMPKOMMQ= = V=L=PR=

• d~åò=çÄÉå= êÉÅÜíë=îçã=nìÉêëÅÜåáíí=ïáêÇ=ÇáÉ=^åëáÅÜí= áå=i®åÖëêáÅÜíìåÖ=ÇÉë=_~äâÉåë= êÉëéK=
ÇÉê=ÉáåòÉäåÉå=i~ãÉääÉå=ÖÉòÉáÅÜíK=

• råíÉêÜ~äÄ=ÇÉê=^åëáÅÜí=ëáåÇ=ÇáÉ=aÉÜåìåÖÉå=Ç~êÖÉëíÉääí=

• d~åò=ìåíÉå=ÇáÉ=kçêã~äëé~ååìåÖÉå=

=

_Éá= êÉä~íáî= âäÉáåÉå= _Éä~ëíìåÖÉå= áã= dÉÄê~ìÅÜëòìëí~åÇ= áëí= Ç~ë= qê~ÖîÉêÜ~äíÉå= îçääëí®åÇáÖ= Éä~ëíáëÅÜ=
E_áäÇÉê=~z=ÇÉê=^ÄÄáäÇìåÖ=RFK=aáÉ=aÉÜåìåÖÉå=ÇÉê=eçäòä~ãÉääÉå=îÉêä~ìÑÉå=äáåÉ~êI=ïÉåå=ã~å=ÇáÉ=^åëáÅÜí=
ÇÉë=_~äâÉåë= áå=i®åÖëêáÅÜíìåÖ=ÄÉíê~ÅÜíÉíK=aáÉ=pé~ååìåÖÉå=ëáåÇ= äáåÉ~ê=ΩÄÉê=ÇÉã=nìÉêëÅÜåáíí=îÉêJ
íÉáäíW=aêìÅâ=çÄÉåI=wìÖ=ìåíÉåK=

=

aáÉ=_áäÇÉê=ÄF=ìåÇ=ÅF=ÇÉê=^ÄÄáäÇìåÖ=R=òÉáÖÉå=ÇÉå=wìëí~åÇ=ÄÉá=òìåÉÜãÉåÇÉê=mä~ëíáÑáòáÉêìåÖ=ÇÉê=®ìëJ
ëÉêÉå=i~ãÉääÉåK=få=ÇáÉëÉå=®ìëëÉêÉå=i~ãÉääÉå=áëí=ÇáÉ=cäáÉëëÖêÉåòÉ=ÇÉë=häÉÄëíçÑÑÉë=ÉêêáÉÅÜíW=aáÉ=aÉJ
Ñçêã~íáçåÉå=áå=ÇÉå=häÉÄëíçÑÑÑìÖÉå=ïÉêÇÉå=ΩÄÉêéêçéçêíáçå~ä=ÖêçëëI=ï®ÜêÉåÇ=áå=ÇÉå=®ìëëÉêÉå=eçäòJ
ä~ãÉääÉå=ÇáÉ=pé~ååìåÖÉå=ìåÇ=Ç~ãáí=~ìÅÜ=ÇáÉ=aÉÜåìåÖÉå=ÄÉÖêÉåòí=ÄäÉáÄÉåK=aáÉ=®ìëëÉêÉå=i~ãÉääÉå=
~ìÑ=ÇÉê=wìÖëÉáíÉ=Ü~ÄÉå=ëçãáí=~ääÉ=ÇáÉ=ÖäÉáÅÜÉ=i®åÖÉI=ìåÇ=~ìÅÜ=ÇÉê=aêìÅâëÉáíÉ=ëáåÇ=ÇáÉ=®ìëëÉêÉå=
i~ãÉääÉå=~ìÅÜ=ÖäÉáÅÜ= ä~åÖK= få=ÇÉå=ãáííäÉêÉå=i~ãÉääÉå=ÜÉêêëÅÜí=åçÅÜ=Éä~ëíáëÅÜÉ=wìëí®åÇÉW= íÜÉ=aÉJ
ÜìåÖÉå=ìåÇ=ÇáÉ=pé~ååìåÖÉå=áã=eçäò=îÉêä~ìÑÉå=äáåÉ~ê=îÉêíÉáäí=ΩÄÉê=ÇÉã=nìÉêëÅÜåáííK=

=

aáÉ=_áäÇÉê=ÇF=ÇÉê=^ÄÄáäÇìåÖ=R=òÉáÖÉå=ÇÉå=îçääëí®åÇáÖ=éä~ëíáÑáòáÉêíÉå=wìëí~åÇK=lÄÉêÜ~äÄ=ÇÉê=åÉìíê~äÉå=
^ÅÜëÉ=ëáåÇ=~ääÉ=îÉêâΩêòíÉå=aêìÅâä~ãÉääÉå=ÖäÉáÅÜ= ä~åÖ=ìåÇ=ïÉáëÉå=ÇáÉ=ÖäÉáÅÜÉ=aêìÅâëé~ååìåÖ=~ìÑI=
ï®ÜêÉåÇ= áå=ÇÉê=ìåíÉêÉå=e®äÑíÉ=~ääÉ=i~ãÉääÉå= =ìã=ÇÉå=ÖäÉáÅÜÉå=_Éíê~Ö=îÉêä®åÖÉêí=ïìêÇÉå=ìåÇ=ÇáÉ=
ÖäÉáÅÜÉ=wìÖëé~ååìåÖ=~ìÑïÉáëÉåK=a~ë=çÄÉêëíÉ=_áäÇ=êÉÅÜíë=òÉáÖíI=Ç~ëë=ÖÉå~ì=áå=ÇÉê=åÉìíê~äÉå=^ÅÜëÉ=
ÇáÉ=häÉÄëíçÑÑÑìÖÉ=ÉáåÉ=ëÉÜê=ÖêçëëÉ=pÅÜÉêÇÉÜåìåÖ=~ìÑïÉáëíK=

=

=

^ÄÄáäÇìåÖ=SW=aáÉ=ÖêçëëÉ=pÅÜÉêìåÖ=áå=ÇÉê=åÉìíê~äÉå=^ÅÜëÉ=ÄÉá=ÇÉê=îçääëí®åÇáÖÉå=mä~ëíáÑáòáÉêìåÖ=ÇÉë=

nìÉêëÅÜåáííÉë=

=

aáÉ=çÄÉå=Éêï®ÜåíÉI=ëÉÜê=ÖêçëëÉ=pÅÜÉêÇÉÜåìåÖ=áå=ÇÉê=häÉÄëëíçÑÑÑìÖÉ=ÇÉê=_ä~âÉåãáííÉ=E^ÄÄáäÇìåÖ=SF=
â∏ååíÉ=Ç~òì=ÑΩÜêÉåI=Ç~ëë=Éë=ÑΩê=ÇáÉ=éê~âíáëÅÜÉ=rãëÉíòìåÖ=îçã=fåíÉêÉëëÉ=ëÉáå=â∏ååíÉI=ÉáåÉå=ãáííäÉJ
êÉå=_ÉêÉáÅÜ= ÑêÉá= îçå=mä~ëíáÑáòáÉêìåÖëÉÑÑÉâíÉå=òì=Ü~äíÉåI=ìã=ÇáÉ=pÅÜÉêÇÉÜåìåÖ=ΩÄÉê=ãÉÜêÉêÉ=häÉÄJ
ëíçÑÑÑìÖÉå=~ìÑòìíÉáäÉå=ìåÇ=Ç~ãáí=ÇáÉ=nìÉêâê~Ñí~ìÑå~ÜãÉ=òì=ÖÉï®ÜêäÉáëíÉå=E^ÄÄáäÇìåÖ=TFK==

=



ep_I=^ÄíÉáäìåÖ=cHb= = _ÉêáÅÜí=kêK=OSQOJp_JMN=

NM=L=PR= = ORKMPKOMMQ=

n = 30
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^ÄÄáäÇìåÖ=TW=j∏ÖäáÅÜÉ=_ÉÖêÉåòìåÖ=ÇÉê=häÉÄëíçÑÑJmä~ëíáÑáòáÉêìåÖ=~ìÑ=ÇáÉ=®ìëëÉêÉå=eçäòä~ãÉääÉå=

aáÉ=çÄÉå=~ìÑÖÉÑΩÜêíÉå=fÇÉÉå=ÄÉÇΩêÑÉå=áå=ÉáåÉã=ã∏ÖäáÅÜÉå=k~ÅÜÑçäÖÉéêçàÉâí=ÉáåÖÉÜÉåÇÉ=^Äâä®êìåJ
ÖÉåK=

OKR= bêëíÉ=pÅÜ®íòìåÖ=ÇÉê=ÉêÑçêÇÉêäáÅÜÉå=?cäáÉëëÖêÉåòÉ?=Ñ
vIs
=ÇÉë=péÉòá~äâäÉÄëíçÑÑÉë=

a~ãáí= ëáÅÜ=Ç~ë=åÉìÉ=qê®ÖÉêëóëíÉã=ëç=Çìâíáä= îÉêÜ®äíI=ïáÉ= áå=ÇÉê= ^ÄÄáäÇìåÖ=N=Ç~êÖÉëíÉääíI=ãΩëëÉå=
ÑçäÖÉåÇÉ=^åÑçêÇÉêìåÖÉå=~å=ÇÉå=häÉÄëíçÑÑ=ÖÉëíÉääí=ïÉêÇÉåW=

aÉê= häÉÄëíçÑÑ= ãìëë= Éáå= ÇìâíáäÉë= qê~ÖîÉêÜ~äíÉå= ~ìÑïÉáëÉå= E^ÄÄáäÇìåÖ= UFW= Ç~ë= hê~ÑíJaÉÑçêã~íáçåëJ
sÉêÜ~äíÉå=ãìëë=~åÑ®åÖäáÅÜ=ïáÉ=ÄÉáã=âä~ëëáëÅÜÉåI=ëíÉáÑÉå=häÉÄëíçÑÑ= ÑΩê=_pe= äáåÉ~ê= îÉêä~ìÑÉåK=_Éáã=
bêêÉáÅÜÉå=ÉáåÉê=ÄÉëíáããíÉå=_Éä~ëíìåÖ=ãìëë=ÇÉê=häÉÄëíçÑÑ=Éáå=cäáÉëëîÉêÜ~äíÉå=~ìÑïÉáëÉåW=ÇáÉ=hê~Ñí=
ÄäÉáÄí=âçåëí~åíI=ï®ÜêÉåÇ=ÇáÉ=aÉÑçêã~íáçå=ëÉÜê=ëí~êâ=òìåáããíK=

=

=

^ÄÄáäÇìåÖ=UW=áÇÉ~äáëÉêíÉë=qê~ÖîÉêÜ~äíÉå=ÇÉë=péÉòá~äâäÉÄëíçÑÑÉë=ÑΩê=Ç~ë=ÇìâíáäÉ=qê®ÖÉêëóëíÉã=

aáÉ=dê∏ëëÉ=ÇÉê=ÉêÑçêÇÉêäáÅÜÉå=?cäáÉëëÖêÉåòÉ?=Ñ
vIs
==áëí=dÉÖÉåëí~åÇ=ÇáÉëÉê=råíÉêëìÅÜìåÖÉåK=báåÉ=ÉêëJ

íÉI=ÖêçÄÉ=pÅÜ®íòìåÖ=ïáêÇ=áã=ÑçäÖÉåÇÉå=h~éáíÉä=ÄÉëéêçÅÜÉåK=

aÉê=häÉÄëíçÑÑ=ãìëë=åáÅÜí=åìê=~ìÑ=ÇáÉ=pÅÜìÄëé~ååìåÖÉå=êÉ~ÖáÉêÉåI=ëçåÇÉêå=Éê=ãìëë=îçê~ääÉã=~ìÅÜ=
~ìÑ=ÇáÉ=dê∏ëëÉ=ÇÉê=_áÉÖÉëé~ååìåÖÉå= áã=eçäòèìÉêëÅÜåáíí= êÉ~ÖáÉêÉå=â∏ååÉåK=j∏ÖäáÅÜÉêïÉáëÉ=â~åå=
ÇáÉëÉ=^åÑçêÇÉêìåÖ=ÇìêÅÜ=sÉêïÉåÇìåÖ=ÉáåÉê=ÇáÅâÉêÉå=häÉÄëíçÑÑÑìÖÉ=ÉêÑΩääí=ïÉêÇÉåKtáÉ=áã=^ÄëÅÜåáíí=
OKQ=Éêâä®êíI=ãìëëI=Ç~ãáí=ëáÅÜ=Ç~ë=ÉêïΩåëÅÜíÉ=qê~ÖîÉêÜ~äíÉå=ÉáåëíÉääíI=ÇÉê=åÉìÉ=häÉÄëíçÑÑ=åáÅÜí=åìê=
~ìÑ=ÇáÉ=dê∏ëëÉ=ÇÉê=pÅÜìÄëé~ååìåÖÉå=êÉ~ÖáÉêÉåI=ëçåÇÉêå=~ìÅÜ=~ìÑ=ÇáÉ=e∏ÜÉ=ÇÉê=kçêã~äëé~ååìåJ
ÖÉåK=aáÉ=êÉÅÜåÉêáëÅÜÉå=wìë~ããÉåÜ®åÖÉ=ãΩëëÉå=ÉåíïáÅâÉäí=ïÉêÇÉåI=Ç~ãáí=Éáå=îçääëí®åÇáÖÉêÉë=_áäÇ=
ÇÉê= ^åÑçêÇÉêìåÖÉå= ~å= ÇÉå= häÉÄëíçÑÑ= ìåÇ= ÇáÉ= ÉêÑçêÇÉêäáÅÜÉå= mêΩÑîÉêÑ~ÜêÉå= ~ÄÖÉäÉáíÉí= ïÉêÇÉåK= få=
ÇáÉëÉã=^ÄëÅÜåáíí=ëçääI=áå=^åäÉÜåìåÖ=~å=ÇáÉ=ÄáëÜÉêáÖÉå=mêΩÑîÉêÑ~ÜêÉå=ÑΩê=häÉÄëíçÑÑÉI=Éáå=ÉêëíÉê=pÅÜêáíí=
òìê=`Ü~ê~âíÉêáëáÉêìåÖ=ÇÉë=häÉÄëíçÑÑÉë=ÖÉã~ÅÜí=ïÉêÇÉåK=

bë=ïáêÇ=~åÖÉåçããÉåI=Ç~ëë=ÇÉê=häÉÄëíçÑÑ=~ìÑ=^ÄëÅÜÉêÉå=Éáå=ÇìâíáäÉë=qê~ÖîÉêÜ~äíÉå=~ìÑïÉáëíK=dÉJ
ëìÅÜí=ïáêÇ=ÉáåÉ=pÅÜ®íòìåÖ=ÇÉê=?cäáÉëëÖêÉåòÉ?I=ÇáÉ=dê∏ëëÉ=ÇÉê=pÅÜìÄëé~ååìåÖ=~äëçI=ïç=ÇáÉ=aÉÑçêJ
ã~íáçåÉå=ëÉÜê=Öêçëë=ïÉêÇÉå= E^ÄÄáäÇìåÖ=NMFK=cΩê=Ç~ë=cìåâíáçåáÉêÉå=ÇÉë=qê~ÖâçåòÉéíÉë=ãìëë=ÇáÉ=
?cäáÉëëÖêÉåòÉ?=ÉêêÉáÅÜí=ïÉêÇÉåI=ìã=ÇáÉ=pé~ååìåÖÉå=ìãòìîÉêíÉáäÉåI=ÄÉîçê=Ç~ë=eçäò=~ìÑ=_áÉÖÉòìÖ=
îÉêë~ÖíK=^åÇÉêÉêëÉáíë=Ç~êÑ=ÇáÉ=cäáÉëëÖêÉåòÉ=åáÅÜí=òì=âäÉáå=ÖÉï®Üäí=ïÉêÇÉåI=Ç~=ëçåëí=ÇáÉ=nìÉêâê~ÑíJ
~ìÑå~ÜãÉ=òìã=mêçÄäÉã=ïÉêÇÉå=â~ååK=



_ÉêáÅÜí=kêK=OSQOJp_JMN= = ep_I=^ÄíÉáäìåÖ=cHb=

ORKMPKOMMQ= = NN=L=PR=

=

=

^ÄÄáäÇìåÖ=VW=wìÖJpÅÜÉêîÉêëìÅÜI=ìã=Ç~ë=qê~ÖîÉêÜ~äíÉå=ÉáåÉë=häÉÄëíçÑÑÉë=òì=ÅÜ~ê~âíÉêáëáÉêÉå=

======= =

^ÄÄáäÇìåÖ=NMW=fÇÉ~äáëáÉêíÉë=pé~ååìåÖJaÉÑçêã~íáçåëJsÉêÜ~äíÉåë==ÇÉë=péÉòá~äâäÉÄëíçÑÑÉë=

=

j~å=ÄÉíê~ÅÜíÉ=ÇÉå=c~ää= ÇÉë= áå=ÇÉê=_~ìéê~ñáë= Ü®ìÑáÖ= îçêâçããÉåÇÉåI= ÉáåÑ~ÅÜ=ÖÉä~ÖÉêíÉå=_~äâÉåë=
ÇÉê=pé~ååïÉáíÉ=i=ìåÇ=ÖäÉáÅÜã®ëëáÖ= îÉêíÉáäíÉê=_Éä~ëíìåÖ=è= âkLãD= E^ÄÄáäÇìåÖ= NNFK=aáÉ=ã~ñáã~äÉå=
tÉêíÉ=ÇÉê=pÅÜåáííâê®ÑíÉ=ëáåÇW=

j
j^u
=Z=èKiOLU=

s
j^u
=Z=èKiLO=

=

^ÄÄáäÇìåÖ=NNW=pÅÜåáííâê~ÑíîÉêä®ìÑÉ=áã=ÉáåÑ~ÅÜÉå=_~äâÉå=ãáí=däÉáÅÜä~ëí=

fã= eçäòÄ~ì= ïáêÇ= Ü®ìÑáÖ= Éáå= oÉÅÜíÉÅâèìÉêëÅÜåáíí= îÉêïÉåÇÉíW= _êÉáíÉ= ÄI= e∏ÜÉ= ÜK= aáÉ= _ÉêÉÅÜåìåÖ=
ÉêÑçäÖí=~ìÑÖêìåÇ=ÇÉê=bä~ëíáòáí®íëíÜÉçêáÉK=a~ë=_áÉÖÉãçãÉåí=ÉêòÉìÖí=kçêã~äëé~ååìåÖÉåW==

σ
j^u
=Z=H=jLt=Z=H=EèKi

O
LUF=L=EÄKÜ

O
LSF=Z=H=MKTRKèKi

O
LEÄKÜ

O
F=

=
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a~ë= áå=ÇÉê= q~ÄÉääÉ= N=Ç~êÖÉëíÉääíÉ=sÉêÜ®äíåáë=ÇÉê=pÅÜìÄÑÉëíáÖâÉáí= òìê=_áÉÖÉÑÉëíáÖâÉáí= áëí=ïÉëÉåíäáÅÜ=
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báåÉ=ïÉáíÉêÉ=oÉÇìòáÉêìåÖ=áëí=ã∏ÖäáÅÜI=ïÉåå=ã~å=ÇáÉ=ÖΩåëíáÖÉêÉ=sÉêíÉáäìåÖ=ÇÉê=pÅÜìÄëé~ååìåÖÉå=

áã=éä~ëíáÑáòáÉêíÉå=nìÉêëÅÜåáíí=ãáíÄÉêΩÅâëáÅÜíáÖíK=

P= häÉÄëíçÑÑ~ìëï~Üä=

PKN= sçêÄÉãÉêâìåÖ=

aáÉ=`ÜÉãáÉáåÇìëíêáÉ=Ü~í=îÉêëÅÜáÉÇÉåÉ=qÉÅÜåáâÉå=ÉåíïáÅâÉäíI=ìã=ÇáÉ=báÖÉåëÅÜ~ÑíÉå=ÇÉê=ãçÇÉêåÉå=

häÉÄëíçÑÑÉ=òì=îÉê®åÇÉêå=êÉëéK=~åòìé~ëëÉåK=eáÉêÑΩê=ëáåÇ=åÉÄÉå=ÇÉê=ÅÜÉãáëÅÜÉå=wìë~ããÉåëÉíòìåÖ=

ÇÉê=häÉÄëíçÑÑÉ=~ìÅÜ=ÇÉê=qóé=ìåÇ=ÇáÉ=^åçêÇåìåÖ=ÇÉê=hÉííÉåä®åÖÉ=ëÉÜê=ïáÅÜíáÖK=kÉÄÉå=ÇÉê=ÅÜÉãáJ

ëÅÜÉå=wìë~ããÉåëÉíòìåÖ=ëéáÉäí=~ìÅÜ=ÇáÉ=aáÅâÉ=ÇÉê=häÉÄëíçÑÑÑìÖÉ=ÉáåÉ=ïáÅÜíáÖÉ=oçääÉ=ÄÉá=ÇÉê=cÉëJ

íáÖâÉáí=ìåÇ=ÄÉáã=sÉêÑçêãìåÖëîÉêÜ~äíÉåK=

=

fã= ^ÄëÅÜåáíí= O= ïìêÇÉ= ÄÉëéêçÅÜÉåI= Ç~ëë= ÇÉê= häÉÄëíçÑÑ= ÖÉïáëëÉ= ^åÑçêÇÉêìåÖÉå= ÜáåëáÅÜíäáÅÜ= ÇÉë=

qê~ÖîÉêÜ~äíÉåë= ÉêÑΩääÉå= ãìëëI= Ç~ãáí= ëáÅÜ= ÄÉáã= åÉìÉå= eçäòíê®ÖÉêëóëíÉã= Ç~ë= ÖÉïΩåëÅÜíÉ= ÇìâíáäÉ=

qê~ÖîÉêÜ~äíÉå= ÉáåëíÉääÉå= â~ååK= káÅÜí= åìê= Ç~ë= qê~ÖîÉêÜ~äíÉå= ÜáåëáÅÜíäáÅÜ= pÅÜÉêÑÉëíáÖâÉáíI= ëçåÇÉêå=
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LaêìÅâîÉêÜ~äíÉå= ÖÉéêΩÑí= ïÉêÇÉåK= eçäòâäÉÄëíçÑÑÉ= ïÉêÇÉå= áå= ÇÉê= oÉÖÉä= åìê= ~ìÑ= pÅÜÉêÑÉëíáÖâÉáí= ÖÉJ

éêΩÑíK= fã=o~ÜãÉå=ÇÉê=sçêìåíÉêëìÅÜìåÖ=ïáêÇ=îçêÉêëí=Éáå=pÅÜïÉêéìåâí=~ìÑ=Ç~ë=qê~ÖîÉêÜ~äíÉå=ÄÉáã=
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häÉáåÉ= eçäòíÉáäÉ= ~ìë= ÑÉÜäÉêÑêÉáÉê= _ìÅÜÉ= ïìêÇÉå=ãáí= ÇÉå= îÉêëÅÜáÉÇÉåÉå= häÉÄëíçÑÑãáëÅÜìåÖÉå= îÉêJ
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 Zug-Scher-Prüfungen bei Geistlich Ligamenta AG der Klebstoffe  Nr. 36 / 39 / 40 / 51 / 64 / 91 

Pressure shear tests glue line thickness 0.0mm 
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_Éá= ÉáåÉê= âçåîÉåíáçåÉääÉå= häÉÄëíçÑÑìÖÉ= îçå= Mãã= EmêÉëëÇêìÅâF= ï~êÉå= ÇáÉ= sÉêëìÅÜëêÉëìäí~íÉ= ÇÉê=

îÉêëÅÜáÉÇÉåÉå=häÉÄëíçÑÑÉ= êÉä~íáî= ®ÜåäáÅÜ= E^ÄÄáäÇìåÖ= NPFK= a~ë= _êìÅÜîÉêÜ~äíÉå=ï~ê= ~ìëÖÉëéêçÅÜÉå=

ëéê∏Ç= J= ïáÉ= ÄÉá= âçåîÉåíáçåÉääÉå= eçäòäâäÉÄëíçÑÑÉåK= aáÉ= kÉáÖìåÖÉå= ÇÉê= hê~ÑíJaÉÑçêã~íáçåëJiáåáÉå=

ï~êÉå=ÄÉá=~ääÉå=häÉÄëíçÑÑÉå=áå=Éíï~=ÖäÉáÅÜW=aÉê=jáííÉäïÉêí=ÄÉíêìÖ=Å~K=ODPMMkLãã=êÉëéK=xNKNRkLãã
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pé~ååìåÖzLãã= aÉÑçêã~íáçåK= få= ÇÉê= oÉÖÉä= ÉêÑçäÖíÉ= Éáå= ^ÇÜ®ëáçåëÄêìÅÜ= òïáëÅÜÉå= ÇÉã= häÉÄëíçÑÑ=

ìåÇ=ÇÉã=_ìÅÜÉåÜçäòK=

_Éá=ÉáåÉê=ÇáÅâÉêÉå=häÉÄëíçÑÑÑìÖÉ=EMKRããI=NããI=PããF=ïìêÇÉ=Éáå=ÇìâíáäÉë=qê~ÖîÉêÜ~äíÉå=ÑÉëíÖÉëíÉääíW=

k~ÅÜ=ÇÉã=bêêÉáÅÜÉå=ÇÉë=Ü∏ÅÜëíÉå=hê~Ñí=J= êÉëéK=ÇÉê=?cäáÉëëÖêÉåòÉ?=J= ÑçäÖíÉ=ÉáåÉ=éä~ëíáëÅÜÉ=aÉÑçêJ

ã~íáçå= îçê= ÇÉã=hê~Ñí~ÄÑ~ää= êÉëéK=_êìÅÜ= E^ÄÄáäÇìåÖ= NQI= ^ÄÄáäÇìåÖ= NRI= ^ÄÄáäÇìåÖ= NSFK=aáÉ=råíÉêJ

ëÅÜáÉÇÉ=òïáëÅÜÉå=ÇÉå=häÉÄëíçÑÑÉå=ëáåÇ=ÇÉìíäáÅÜÉê=~äë=ÄÉá=ÇÉå=sÉêëìÅÜÉå=ãáí=Mãã=aáÅâÉK=aáÉ=häÉÄJ

ëíçÑÑÉ=kêK=PSI=QM=ìåÇ=SQ=ïÉáëÉå=ÉáåÉ=êÉä~íáî=ÜçÜÉ=dê∏ëëÉ=ÇÉê=cäáÉëëÖêÉåòÉ=~ìÑ=ìåÇ=òÉáÖÉå=~ìÅÜ=ÉáåÉ=

®ÜåäáÅÜÉI= êÉä~íáî= ëíÉáäÉI= ~åÑ®åÖäáÅÜÉ= kÉáÖìåÖ= ÇÉê= hê~ÑíJaÉÑçêã~íáçåëJiáåáÉåK= aáÉ= häÉÄëíçÑÑãáëÅÜìåJ

ÖÉå=PVI=RN=ìåÇ=VN=Ü~ÄÉå=ÉáåÉå= íáÉÑÉêÉå=tÉêí=ÇÉê=cäáÉëëÖêÉåòÉ=ìåÇ=ÇáÉ=~åÑ®åÖäáÅÜÉ=kÉáÖìåÖ=ÇÉê=

hê~ÑíJaÉÑçêã~íáçåëJiáåáÉå=áëí=âäÉáåÉê=~äë=ÄÉá=ÇÉê=ÉêëíÉå=dêìééÉ=ÇÉê=häÉÄëíçÑÑÉ=EkêK=PSI=QMI=SQFK==
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_ÉêáÅÜí=kêK=OSQOJp_JMN= = ep_I=^ÄíÉáäìåÖ=cHb=

ORKMPKOMMQ= = NR=L=PR=

 
 Druck-Scher-Prüfungen bei Geistlich Ligamenta AG der Klebstoffe  Nr. 36 / 39 / 40 / 51 / 64 / 91  

Pressure shear tests  glue line thickness 0.5mm  
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Pressure shear tests glue line thickness 1.0mm 
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ep_I=^ÄíÉáäìåÖ=cHb= = _ÉêáÅÜí=kêK=OSQOJp_JMN=

NS=L=PR= = ORKMPKOMMQ=

 Druck-Scher-Prüfungen bei Geistlich Ligamenta AG der Klebstoffe  Nr. 36 / 39 / 40 / 51 / 64 

Pressure shear tests glue line thickness 3.0 mm 
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Pressure shear tests glue line thickness 3.0 mm 
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Pressure shear tests glue line thickness 3.0 mm 
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^ÄÄáäÇìåÖ= NSW= bêÖÉÄåáëëÉ= ÇÉê= wìÖJpÅÜÉêJmêΩÑìåÖÉå= ÇÉê= ~ìëÖÉï®ÜäíÉå= häÉÄëíçÑÑãáëÅÜìåÖÉå= ÄÉá=

PKMãã=cìÖÉ=

aÉê=sÉêÖäÉáÅÜ=ÇÉê=ìåíÉêëÅÜáÉÇäáÅÜ=ÇáÅâÉå=häÉÄëíçÑÑÑìÖÉå=ÄÉá=ÇÉå=îÉêëÅÜáÉÇÉåÉå=häÉÄëíçÑÑÉå=òÉáÖíI=

Ç~ëë=âÉáå=âä~êÉê=wìë~ããÉåÜ~åÖ=òïáëÅÜÉå=cìÖÉåÇáÅâÉ=ìåÇ=píÉáÑáÖâÉáí=ÄÉëíÉÜíK=aáÉ=oÉëìäí~íÉ=ÇÉê=

häÉÄëíçÑÑãáëÅÜìåÖ= kêK= PV= ëáåÇ= áå= ÇÉê= ^ÄÄáäÇìåÖ= NT= ÉñÉãéä~êáëÅÜ= Ç~êÖÉëíÉääíK= aáÉ= kÉáÖìåÖ= ÇÉê=

hê~ÑíJaÉÑçêã~íáçåëJiáåáÉ=ÄÉá=cìÖÉåëí®êâÉ=Mãã=áëí=Éêï~êíìåÖëÖÉã®ëë=ÇÉìíäáÅÜ=Öê∏ëëÉê=~äë=ÄÉá=ÇÉå=

ÇáÅâÉêÉå= cìÖÉåK= qÜÉçêÉíáëÅÜ= ëçääíÉ= ãáí= òìåÉÜãÉåÇÉê= häÉÄëíçÑÑÑìÖÉ= ÇáÉ= ~åÑ®åÖäáÅÜÉ= kÉáÖìåÖ= ÇÉê=

hê~ÑíJaÉÑçêã~íáçåëJiáåáÉ=âäÉáåÉê=ïÉêÇÉåW=aáÉ=sÉêëìÅÜëÉêÖÉÄåáëëÉ=òÉáÖÉå=àÉÇçÅÜI=Ç~ëë=ÄÉá=Öê∏ëëÉJ

êÉê=häÉÄëíçÑÑÑìÖÉ=ÇáÉ=~åÑ®åÖäáÅÜÉ=kÉáÖìåÖ=ÇÉê=hê~ÑíJaÉÑçêã~íáçåëJiáåáÉ=åáÅÜí=ìåÄÉÇáåÖí=âäÉáåÉê=ïáêÇK=

fã= c~ääÉ= ÇÉë= häÉÄëíçÑÑë= kêK= PV= ÄÉíê®Öí= ÇáÉ= kÉáÖìåÖ= Å~K= QTMkLããK= aáÉ= dê∏ëëÉ= ÇÉê= cäáÉëëÖêÉåòÉ=

ëÅÜÉáåí= ÉÄÉåÑ~ääë= åáÅÜí= îçå= ÇÉê= cìÖÉåÇáÅâÉ= ~ÄòìÜ®åÖÉåK= cΩê= ÇáÉ= häÉÄëíçÑÑJkêK= PV= ï®êÉ= ÑΩê= ÉáåÉ=

häÉÄëíçÑÑìÖÉ= îçå= MKRãã= ÇáÉ= cÉëíáÖâÉáí= ~ã= ÖÉêáåÖëíÉåI= ï®ÜêÉåÇ= ÄÉá= ÉáåÉê= aáÅâÉ= îçå= Nãã= ÉáåÉ=

çéíáã~äÉ=dê∏ëëÉ=ÇÉê=cÉëíáÖâÉáí=ÉêêÉáÅÜí=áëíK=^ääÉêÇáåÖë=áëí=ÇáÉëÉê=_ÉÑìåÇ=åáÅÜí=ÑΩê=àÉÇÉå=ìåíÉêëìÅÜíÉå=

häÉÄëíçÑÑ=ÖäÉáÅÜK=
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_ÉêáÅÜí=kêK=OSQOJp_JMN= = ep_I=^ÄíÉáäìåÖ=cHb=

ORKMPKOMMQ= = NT=L=PR=

Klebstoff Nr. 39 im Druck-Schubversuch
 mit unterschiedlich dicken Klebstofffugen

(0.5mm, 1.0mm, 3.0mm)
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^ÄÄáäÇìåÖ=NUW=?cäáÉëëÖêÉåòÉå?=ÇÉê=häÉÄëíçÑÑJkêK=PV=J=SQ=áå=^ÄÜ®åÖáÖâÉáí=ÇÉê=häÉÄëíçÑÑÑìÖÉ=

PKQ= ^ìëïÉêíìåÖ=ìåÇ=fåíÉêéêÉí~íáçå=ÇÉê=oÉëìäí~íÉ=ÇÉê=wìÖJpÅÜÉêJsÉêëìÅÜÉ=

aáÉ=aìâíáäáí®í=áëí=ÉáåÉ=cìåâíáçå=~ìë=häÉÄëíçÑÑÑçêãìäáÉêìåÖ=ìåÇ=cìÖÉåÇáÅâÉK=

aáÉ=ïáÅÜíáÖëíÉå=_ÉÑìåÇÉ=~ìë=ÇÉå=wìÖJpÅÜÉêJsÉêëìÅÜÉå=â∏ååÉå=ïáÉ= ÑçäÖí=òìë~ããÉåÖÉÑ~ëëí=ïÉêJ

ÇÉåW=

• _Éá= Mãã= häÉÄëíçÑÑÑìÖÉ= EmêÉëëÇêìÅâF= ïÉáëÉå= ~ääÉ= ìåíÉêëìÅÜíÉå= häÉÄëíçÑÑãáëÅÜìåÖÉå= Éáå=

®ÜåäáÅÜÉëI=ëéê∏ÇÉë=qê~ÖîÉêÜ~äíÉå=áã=wìÖJpÅÜÉêJsÉêëìÅÜ=ãáí=mêΩÑâ∏êéÉêå=~ìë=_ìÅÜÉ=~ìÑK==
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ep_I=^ÄíÉáäìåÖ=cHb= = _ÉêáÅÜí=kêK=OSQOJp_JMN=

NU=L=PR= = ORKMPKOMMQ=

• _Éá= häÉÄëíçÑÑÑìÖÉå= îçå= MKRããI= Nãã= ìåÇ= Pãã= ïÉáëÉå= ÇáÉ= ëÉÅÜë= ~ìëÖÉï®ÜäíÉå= häÉÄJ

ëíçÑÑãáëÅÜìåÖÉå=Éáå=ÇìâíáäÉë=qê~ÖîÉêÜ~äíÉå=áã=wìÖJpÅÜÉêJsÉêëìÅÜ=~ìÑK==

• aÉê=pÅÜÉêïáÇÉêëí~åÇ=ÇÉê=ÇáÅâÉêÉå=häÉÄëíçÑÑÑìÖÉå=áëí=àÉ=å~ÅÜ=häÉÄëíçÑÑ=ìåíÉêëÅÜáÉÇäáÅÜK=aáÉ=

häÉÄëíçÑÑãáëÅÜìåÖÉå=kêK=PSI=QM=ìåÇ=SQ=ïÉáëÉå=Öê∏ëëÉêÉ=?cäáÉëëÖêÉåòÉå?=ÇÉë=pÅÜÉêÑÉëíáÖJ

âÉáí=~äë=ÇáÉ=kêK=PVI=RN=ìåÇ=VN=~ìÑK=_Éá=ÇÉå=häÉÄëíçÑÑJkêK=PSI=QM=ìåÇ=SQ=áëí=ÉÄÉåÑ~ääë=ÇáÉ=~åJ

Ñ®åÖäáÅÜÉ=kÉáÖìåÖ=ÇÉê=hê~ÑíJaÉÑçêã~íáçåëJhìêîÉå=Öê∏ëëÉê=~äë=ÄÉá=ÇÉå=kêK=PVI=RN=ìåÇ=VNK=

• táêÇ=Éáå=häÉÄëíçÑÑ=~ääÉáåÉ=ÄÉíê~ÅÜíÉíI=ëç=Ñ®ääí=Éë=~ìÑI=Ç~ëë=ÄÉá=ÉáåÉê=häÉÄëíçÑÑÑìÖÉ=îçå=Mãã=

Ç~ë=qê~ÖîÉêÜ~äíÉå=ëéê∏Ç=ìåÇ=ÇÉê=pÅÜÉêïáÇÉêëí~åÇ=êÉä~íáî=ÜçÅÜ=áëíK=_Éá=ÇÉå=ÇáÅâÉêÉå=cìÖÉå=

îçå=MKRããI=Nãã=êÉëéK=Pãã=ïáêÇ=Éáå=ÇìâíáäÉë=qê~ÖîÉêÜ~äíÉå=ÉêêÉáÅÜíK=^ääÉêÇáåÖë=ëÅÜÉáåÉå=

ÇáÉ= oÉëìäí~íÉ= ÇÉê= ÇáÅâÉêÉå= cìÖÉå= ìå~ÄÜ®åÖáÖ= îçå= ÇÉê= aáÅâÉ= ÇÉê= häÉÄëíçÑÑÑìÖÉ= òì= ëÉáåW=

pçïçÜä= ÇáÉ= ?cäáÉëëÖêÉåòÉå?= ìåÇ= ÇáÉ= ~åÑ®åÖäáÅÜÉ= kÉáÖìåÖ= ÇÉê= hê~ÑíJaÉÑçêã~íáçåëJiáåáÉå=

ëáåÇ=~ääÉ=áå=ÇÉê=dê∏ëëÉåçêÇåìåÖK=

=

^ìë=ÇÉå=oÉëìäí~íÉå=ëáåÇ=ÑçäÖÉåÇÉ=pÅÜäìëëÑçäÖÉêìåÖÉå=ã∏ÖäáÅÜW=

• báå= ÇìâíáäÉë= qê~ÖîÉêÜ~äíÉå= ÇÉê= ìåíÉêëìÅÜíÉå= häÉÄëíçÑÑãáëÅÜìåÖÉå= â~åå= çÑÑÉåëáÅÜíäáÅÜ= ÉêJ

êÉáÅÜí=ïÉêÇÉåI= áåÇÉã=ã~å= îçå=ÇÉê=âä~ëëáëÅÜÉå=häÉÄëíçÑÑÑìÖÉ=îçå=Mãã= EmêÉëëÇêìÅâF=~ÄJ

ïÉáÅÜíK= a~= ~ääÉ= häÉÄëíçÑÑÑìÖÉå= îçå= MKRããI= Nãã= ìåÇ= Pãã= oÉëìäí~íÉ= ÇÉê= wìÖJpÅÜÉêJ

sÉêëìÅÜÉ=~ìÑïÉáëÉåI=ÇáÉ=~ìÑ=Éáå=ÇìâíáäÉë=qê~ÖîÉêÜ~äíÉå=ÜáåïÉáëÉåI=â∏ååíÉ=ï~ÜêëÅÜÉáåäáÅÜ=

ÉáåÉ=ãáåáã~äÉ=häÉÄëíçÑÑÑìÖÉ=òïáëÅÜÉå=Mãã=ìåÇ=MKRãã=ãáí=ïÉáíÉêÉå=råíÉêëìÅÜìåÖÉå=ÖÉJ

ÑìåÇÉå=ïÉêÇÉåI=ÄÉá=ïÉäÅÜÉã=Éáå=ÇìâíáäÉë=qê~ÖîÉêÜ~äíÉå=áããÉê=åçÅÜ=ã∏ÖäáÅÜ=ï®êÉK=

• aáÉ= ~åÑ®åÖäáÅÜÉ= kÉáÖìåÖ= ÇÉê= hê~ÑíJaÉÑçêã~íáçåëJhìêîÉå= áëí= ÄÉá= ~ääÉå= ìåíÉêëìÅÜíÉå= häÉÄJ

ëíçÑÑãáëÅÜìåÖÉå=ïÉëÉåíäáÅÜ=âäÉáåÉê=ÄÉá=ÇÉå=ÇáÅâÉêÉå=cìÖÉå= EMKR= J=PããF=~äë=ÄÉáã=mêÉëëJ

ÇêìÅâ= EMããFK=aáÉë=â∏ååíÉ=ÉáåÉå=ìåÖΩåëíáÖÉå=báåÑäìëë= ~ìÑ=Ç~ë=sÉêÑçêãìåÖëîÉêÜ~äíÉå=ÇÉë=

åÉìÉå=qê®ÖÉêëóëíÉãë=Ü~ÄÉå=EÖê∏ëëÉêÉ=aÉÑçêã~íáçåÉå=ìåíÉê=ÇÉå=dÉÄê~ìÅÜëä~ëíÉåFK=

• aáÉ=dê∏ëëÉ= ÇÉê= cäáÉëëÖêÉåòÉ= ÄÉá= ÇÉå= wìÖJpÅÜÉêJsÉêëìÅÜÉå=ïÉáëí= ÄÉá= îáÉäÉå= häÉÄëíçÑÑãáJ

ëÅÜìåÖÉå= ÉáåÉ= çéíáã~äÉ=dê∏ëëÉ= ÄÉá= ÉáåÉê= ÄÉëíáããíÉå=aáÅâÉ= ÇÉê= häÉÄëíçÑÑÑìÖÉ= ~ìÑ= J= ÖÉJ

ã®ëë=^ÄÄáäÇìåÖ=NU=ïáêÇ=òK_K=ÑΩê=ÇáÉ=häÉÄëíçÑÑJkêK=PV=ÇÉê=çéíáã~äÉ=pÅÜÉêïáÇÉêëí~åÇ=ÄÉá=ÉáJ

åÉê=häÉÄëíçÑÑÑìÖÉ=îçå=Nãã=ÉêêÉáÅÜíK=aáÉëÉ=q~íë~ÅÜÉ=â∏ååíÉ=ÉáåÉå=eáåïÉáë=ëÉáåI=Ç~ëë=ÄÉá=

ÇÉå=ÇáÅâÉêÉå=cìÖÉå=åÉÄÉå=ÇÉå=âä~ëëáëÅÜÉå=pÅÜÉêÇÉÑçêã~íáçåÉå=~ìÅÜ=ÇáÉ=aÉÑçêã~íáçåëJ

~åíÉáäÉ=ÇÉë=ÇìêÅÜ=ÇáÉ=cìÖÉåÇáÅâÉ=ÄÉÇáåÖíÉå=_áÉÖÉÇÉÑçêã~íáçå=ãáíòìÄÉêΩÅâëáÅÜíáÖÉå=ëáåÇK=

^ÄÄáäÇìåÖ=NV=òÉáÖí=Ç~ë=âä~ëëáëÅÜÉ=_ÉêÉÅÜåìåÖëãçÇÉää= ÑΩê=ÇáÉ=pÅÜÉêÇÉÑçêã~íáçå=ìåÇ=ÇÉå=

ã∏ÖäáÅÜÉå=báåÑäìëë=ÇÉë=_áÉÖÉãçãÉåíÉëK=

=

=

=

^ÄÄáäÇìåÖ=NVW=_ÉêÉÅÜåìåÖëãçÇÉää=ÇÉë=aÉÑçêã~íáçåë~åíÉáäë=áåÑçäÖÉ=pÅÜÉêâê~Ñí=EäáåâëFI=êÉëéK=_áÉÖÉJ

ãçãÉåí=EêÉÅÜíëF=



_ÉêáÅÜí=kêK=OSQOJp_JMN= = ep_I=^ÄíÉáäìåÖ=cHb=

ORKMPKOMMQ= = NV=L=PR=

=

j~íÜÉã~íáëÅÜ=â~åå=ã~å=ÇáÉ=aÉÑçêã~íáçåë~åíÉáäÉ=ïáÉ=ÑçäÖí=Ç~êÖÉëíÉääÉåW=

=

• pÅÜÉêâê~ÑíW= = δ
s
ZγKí=Z=EτLdFKí=Z=EcKíFLdK~KÄ=

jáíW= íZhäÉÄëíçÑÑÑìÖÉåÇáÅâÉ=

cZ=pÅÜÉêâê~Ñí=

~Zi®åÖÉ=ÇÉê=häÉÄëíçÑÑÑìÖÉ=

ÄZ_êÉáíÉ=ÇÉê=häÉÄëíçÑÑÑìÖÉ=

dZpÅÜìÄãçÇìä=ÇÉê=häÉÄëíçÑÑã~ëëÉ=

=

• _áÉÖÉãçãÉåíW= = δ
j
ZαKíZâKEjLbfFKí=Z=â

N
KxcKíLEbKÄKí

P

FzKí=Z=â
N
KxcLEbKíFz=

jáíW= âI=â
N
=Z=c~âíçêÉå=

bZbä~ëíáòáí®íëãçÇìä=ÇÉê=häÉÄëíçÑÑã~ëëÉ=

=

• pìããÉW= = δ=Z=EcKíFLdK~KÄ=H=â
N
KxcLEbKíFz=

=

aÉê=aÉÑçêã~íáçåë~åíÉáä=áåÑçäÖÉ=^ÄëÅÜÉêÉå=áëí=éêçéçêíáçå~ä=òìê=aáÅâÉ=ÇÉê=häÉÄëíçÑÑÑìÖÉI=ï®ÜêÉåÇ=ÇÉê=

aÉÑçêã~íáçåë~åíÉáä= áåÑçäÖÉ=_áÉÖìåÖ=éêçéçêíáçå~ä=òìê=fåîÉêëÉ=îçå=í=áëíK=aáÉëÉë=ÉáåÑ~ÅÜÉ=íÜÉçêÉíáëÅÜÉ=

jçÇÉää=â∏ååíÉ=ÜÉäÑÉåI=ìã=òì=Éêâä®êÉåI=ï~êìã=Ç~ë=~åÑ®åÖäáÅÜÉ=aÉÑçêã~íáçåëîÉêÜ~äíÉå=~ääÉê=aáÅâÉå=

ÇÉê=häÉÄëíçÑÑÑìÖÉå=®ÜåäáÅÜ=ëáåÇK=

δ
j
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ep_I=^ÄíÉáäìåÖ=cHb= = _ÉêáÅÜí=kêK=OSQOJp_JMN=

OM=L=PR= = ORKMPKOMMQ=

Q= _áÉÖÉîÉêëìÅÜÉ=

QKN= wïÉÅâ=ÇÉê=_áÉÖÉîÉêëìÅÜÉ=

k~ÅÜÇÉã=ÉáåÉ=sçê~ìëï~Üä=~å=häÉÄëíçÑÑãáëÅÜìåÖÉå=ÖÉíêçÑÑÉå=ïìêÇÉ=ìåÇ=Äáë=Ç~Üáå=åìê=ÇáÉ=j~íÉêá~äJ

ÑÉëíáÖâÉáíÉå=ÇÉê=häÉÄëíçÑÑÉ= ÖÉéêΩÑí=ïìêÇÉåI=ãìëë=åìå=ìåíÉêëìÅÜí=ïÉêÇÉåI=ãáí=ïÉäÅÜÉã=häÉÄëíçÑÑ=

Ç~ë=dÉë~ãíëóëíÉã=~ìë=häÉÄëíçÑÑ=ìåÇ=eçäòä~ãÉääÉå= ÑìåâíáçåáÉêíK=eáÉêÑΩê= ëáåÇ=ãáí=ÇÉå=ëÉÅÜë=häÉÄJ

ëíçÑÑãáëÅÜìåÖÉå=~ìë=ÇÉê=mêçàÉâíéÜ~ëÉNI=_peJ_~äâÉå= áå=ÉáåÉã=âäÉáåÉêÉå=cçêã~í=~å=ÇÉê=ep_=_áÉä=

îÉêäÉáãí=ìåÇ=ëé®íÉê=~ìÑ=_áÉÖìåÖ=ÖÉéêΩÑí=ïçêÇÉåK=

QKO= sçêÄÉêÉáíìåÖ=ÇÉê=mêΩÑâ∏êéÉê=

aáÉ= i~ãÉääÉå=ïìêÇÉå= áã=häáã~ê~ìã=ÇÉê=ep_=_áÉä= îçêâäáã~íáëáÉêíI= Ç~å~ÅÜ=ãáí= ÇÉå= îÉêëÅÜáÉÇÉåÉå=

häÉÄëíçÑÑãáëÅÜìåÖÉå= îÉêäÉáãíK= jáí= àÉÇÉê= häÉÄëíçÑÑãáëÅÜìåÖ= ïìêÇÉå= P= _pe= _~äâÉå= ãáí= ÉáåÉê=

häÉÄëíçÑÑìÖÉ=îçå=NKM=ãã=ÜÉêÖÉëíÉääíK=a~å~ÅÜ=ïìêÇÉå=ÇáÉ=_pe=_~äâÉå=åçÅÜã~äë=ÑΩê=òïÉá=tçÅÜÉå=

âäáã~íáëáÉêíK=

=

kçêãâäáã~=Eq=Z=OPø`=L=ϕ
= =êÉä=
Z

==
RMB=LFW== = NU=q~ÖÉ=

sÉêäÉáãìåÖ====================================== = N=q~Ö=

kçêãâäáã~=Eq=Z=OPø`=L=ϕ
= =êÉä=
Z

==
RMB=LFW= = NQ=q~ÖÉ==

=

q~ÄÉääÉ=PW=mêΩÑâ∏êéÉêΩÄÉêëáÅÜí=

 
=

=

=

=

=

=

=

 
=

aáÉ=i~ãÉääÉå=ïìêÇÉå=ëç=ëçêíáÉêíI=Ç~ëë= áã=wìÖÄÉêÉáÅÜ=ïÉáíÖÉÜÉåÇë=ÑÉÜäÉêÑêÉáÉ=i~ãÉääÉå=îÉêïÉåÇÉí=

ïìêÇÉå=ìåÇ=ÇáÉ=i~ãÉääÉåI=ÇáÉ=âäÉáåÉ=eçäòÑÉÜäÉê=~ìÑïáÉëÉåI=áã=aêìÅâÄÉêÉáÅÜ=òìã=báåë~íò=â~ãÉåK=fã=

ãáííäÉêÉå=nìÉêëÅÜåáííëÄÉêÉáÅÜ=ïìêÇÉå=ÇáÉ=ëÅÜäÉÅÜíÉëíÉå=i~ãÉääÉå=ÉáåÖÉÄ~ìíK=

=

=

^ÄÄáäÇìåÖ=OMW=_ÉäÉáãìåÖ=ÇÉê=i~ãÉääÉå=

QKP= sÉêëìÅÜë~ìÑÄ~ì=ìåÇ=J~Ää~ìÑ=

bë=ïìêÇÉ=áå=^åäÉÜåìåÖ=~å=ÑçäÖÉåÇÉ=kçêã=ÖÉéêΩÑíW=

afk=bk=QMUWOMMN== eçäòÄ~ìïÉêâÉ=J=_~ìÜçäò=ÑΩê=íê~ÖÉåÇÉ=wïÉÅâÉ=ìåÇ=_êÉííëÅÜáÅÜíÜçäò=J=_ÉJ

ëíáããìåÖ=ÉáåáÖÉê=éÜóëáâ~äK=ìåÇ=ãÉÅÜK=báÖÉåëÅÜ~ÑíÉå==

få=ÇÉå=^ÄÄáäÇìåÖ=ON=ìåÇ=^ÄÄáäÇìåÖ=OO=ëáåÇ=ÇáÉ=mêΩÑ~åçêÇåìåÖ=ÇÉê=sáÉêJmìåâíJ_áÉÖÉîÉêëìÅÜÉ=ìåÇ=

ÇáÉ= ^ÄãÉëëìåÖÉå= ÇÉê= ÖÉéêΩÑíÉå= _~äâÉå= Ç~êÖÉëíÉääíK= kÉÄÉå= ÇÉê= _Éä~ëíìåÖ= c= ïìêÇÉå= ~ìÅÜ= ÇáÉ=

mêΩÑâ∏êéÉê=kêK= e∏ÜÉL_êÉáíÉ=ãã= häÉÄëíçÑÑJkêK= cìÖÉ=ãã==

PSKN=JPSKP= UPLRM= PS= NKM==

PVKN=JPVKP= UPLRM= PV= NKM==

QMKN=JQMKP= UPLRM= QM= NKM==

RNKN=JRNKP= UPLRM= RN= NKM==

SQKN=JSQKP= UPLRM= SQ= NKM==

VNKN=J=VNKP= UPLRM= VN= NKM==



_ÉêáÅÜí=kêK=OSQOJp_JMN= = ep_I=^ÄíÉáäìåÖ=cHb=

ORKMPKOMMQ= = ON=L=PR=

aìêÅÜÄáÉÖìåÖ= áå=_~äâÉåãáííÉ=ìåÇ=~å=òïÉá=~åÇÉêÉå=píÉääÉå=ÖÉã®ëë=afk=bk=QMU=h~éK=V=ãáí=tÉÖJ

~ìÑåÉÜãÉêå=ÖÉãÉëëÉåK=

==

=

=

=

=

=

=

=

=

=

=

=

=

=

=

^ÄÄáäÇìåÖ=ONW=Prüfanordnung, statisches System der Biegeversuche=

=

^ÄÄáäÇìåÖ=OOW=mêΩÑ~åçêÇåìåÖ=ÇÉë=QJmìåâíJ_áÉÖÉîÉêëìÅÜë=~å=ÇÉê=pÅÜÉåâJj~ëÅÜáåÉI= ÉáåëÅÜäáÉëëJ

äáÅÜ=tÉÖ~ìÑåÉÜãÉê=òìê=_ÉëíáããìåÖ=ÇÉë=bJjçÇìäë=

aáÉ=i~ëí=ïìêÇÉ=ãáí=ÉáåÉê=âçåëí~åíÉå=sçêëÅÜìÄÖÉëÅÜïáåÇáÖâÉáí=~ìÑÖÉÄê~ÅÜíI=ÇáÉ=åáÅÜí=Öê∏ëëÉê=~äë=

MKMMPGÜ=ããLë=Z=MKTO=ããLë=ëÉáå=ÇìêÑíÉK=aÉê=sÉêëìÅÜë~Ää~ìÑ=ïìêÇÉ=áå=òïÉá=^ÄëÅÜåáííÉ=ìåíÉêíÉáäíW=

=

píÉáÑáÖâÉáíëòóâäìëW= òìê=_ÉëíáããìåÖ=ÇÉë= äçâ~äÉå=_áÉÖÉJbä~ëíáòáí®íëãçÇìäë=ìåÇ=ÇÉê=_áÉÖÉëíÉáJ

ÑáÖâÉáí=

_êìÅÜòóâäìëW= = òìê=_ÉëíáããìåÖ=ÇÉê=_áÉÖÉÑÉëíáÖâÉáí=L=_êìÅÜä~ëíÉå=

=

aÉê=píÉáÑáÖâÉáíëòóâäìëI=ëçïáÉ=ÇÉê=_êìÅÜòóâäìë=Ü~ííÉå=àÉïÉáäë=ÉáåÉ=e~äíÉòÉáí=îçå=SMëK==fã=píÉáÑáÖâÉáíëJ

òóâäìë=ïìêÇÉ=áã=Éä~ëíáëÅÜÉå=_ÉêÉáÅÜ=ÇáÉ=hê~Ñí=ìåÇ=aÉÑçêã~íáçå=ÖÉãÉëëÉå=ìåÇ=Ç~êΩÄÉê=âçååíÉ=ÇÉê=

_áÉÖÉJbJjçÇìä=ÄÉëíáããí=ïÉêÇÉåK= fã=píÉáÑáÖâÉáíëòóâäìë=ïìêÇÉ=Äáë=QMB=ÇÉê=îÉêãìíÉíÉå=_êìÅÜâê~Ñí=

ÖÉÑ~ÜêÉåI=å~ÅÜ=ÇÉê=e~äíÉòÉáí=ïìêÇÉ=ÇÉê=_~äâÉå=Äáë=~ìÑ=NMB=ÇÉê=îÉêãìíÉíÉå=_êìÅÜä~ëí=Éåíä~ëíÉí=ìåÇ=

áã= _êìÅÜòóâäìë= ïìêÇÉ= áå= ÇÉê= e~äíÉòÉáí= ÇáÉ=jÉëëÑΩÜäÉê= ÉåíÑÉêåí= ìåÇ= Ç~åå= Äáë= òì= _êìÅÜ= ÖÉÑ~ÜêÉå=

E^ÄÄáäÇìåÖ=OPFK=

F/2 cLO=

QTR= RMM= QTR=

NQRM=

[NRRM=

[RM [RM=

UP

tÉÖ~ìÑåÉÜãÉê= òìê

_ÉëíáããìåÖ= ÇÉë= bJ

jçÇìäë=



ep_I=^ÄíÉáäìåÖ=cHb= = _ÉêáÅÜí=kêK=OSQOJp_JMN=

OO=L=PR= = ORKMPKOMMQ=
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^ÄÄáäÇìåÖ=OPW=pÅÜÉã~íáëÅÜÉ=a~êëíÉääìåÖ=ÇÉë=sÉêëìÅÜ~Ää~ìÑëW=wÉáíJi~ëíJaá~Öê~ãã=

QKQ= bêÖÉÄåáëëÉ=ÇÉê=sáÉêJmìåâíJ_áÉÖÉîÉêëìÅÜÉ=

få=^ÄÄK=NT=ëáåÇ=ÇáÉ=bêÖÉÄåáëëÉ=ÇÉê=Q=mìåâíJ_áÉÖÉîÉêëìÅÜÉ=ÑΩê=ÇáÉ=häÉÄëíçÑÑJkêK=PSI=PVI=QMI=RN=ìåÇ=

SQ=Ç~êÖÉëíÉääíW=aáÉ=aÉÑçêã~íáçå=áå=_~äâÉåãáííÉ=ïáêÇ=~äë=^ÄòáëëÉI=ÇáÉ=hê~Ñí=~äë=lêÇáå~íÉ=~ìÑÖÉíê~ÖÉåK==

Biegeversuche der Klebstoffserien Nr. 36 / 39 / 40 / 51 / 64 im Vergleich
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=

^ÄÄáäÇìåÖ=OQW=Resultate der Balkenbiegeversuche mit fünf ausgewählten Klebstoffmi-
schungen 

wìå®ÅÜëí= ïáêÇ= Ç~ë= ~åÑ®åÖäáÅÜÉ= aÉÑçêã~íáçåëîÉêÜ~äíÉå= âçããÉåíáÉêíK= aáÉ= ~åÑ®åÖäáÅÜÉå= kÉáÖìåÖÉå=

ÇÉê=hê~ÑíJaìêÅÜÄáÉÖìåÖëJhìêîÉå=ëáåÇ=ÑΩê=ÇáÉ=häÉÄëíçÑÑJkêK=PSI=PVI=QM=ìåÇ=SQ=ëÉÜê=®ÜåäáÅÜK=cΩê=ÇáÉ=

häÉÄëíçÑÑJkêK=RN= áëí=ÇáÉ=kÉáÖìåÖ=Ñä~ÅÜÉêK= få=ÇÉê=^ÄÄáäÇìåÖ=OQ= áëí=ÉêëáÅÜíäáÅÜI=Ç~ëë=ÇáÉ=häÉÄëíçÑÑJkêK=

RN=ìåÇ=SQ=ëí~êâ=âêáÉÅÜÉå=ï®ÜêÉåÇ=ÇÉê=ÉêëíÉå=e~äíÉòÉáí=îçå=SM=pÉâìåÇÉå=ÄÉá=QMB=ÇÉê=~åÖÉåçãJ

ãÉåÉå=_êìÅÜä~ëíK=

=

^ìë=ÇÉå=sÉêëìÅÜëÉêÖÉÄåáëëÉå= áã=Éä~ëíáëÅÜÉå=_ÉêÉáÅÜ=ÖÉãÉëëÉå= áã=píÉáÑáÖâÉáíëòóâäìë= ä~ëëÉå=ëáÅÜ=

ÇáÉ=bä~ëíáòáí®íëãçÇìäÉ=ãáí=ÑçäÖÉåÇÉêI=ÄÉâ~ååíÉê=cçêãÉä=ÄÉëíáããÉåW=

aÉÑçêã~íáçå=xããz=

h
ê~
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=x
k
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_ÉêáÅÜí=kêK=OSQOJp_JMN= = ep_I=^ÄíÉáäìåÖ=cHb=

ORKMPKOMMQ= = OP=L=PR=

  
aáÉ=áå=ÇÉê=^ÄÄáäÇìåÖ=OR=Ç~êÖÉëíÉääíÉå=bJjçÇìäÉ=ëáåÇ=ãáí=jáííÉäïÉêíÉå=îçå=NO=J=NU=âkLãã

O

=®ÜåäáÅÜ=

Öêçëë= ïáÉ= ÄÉá= ÜÉêâ∏ããäáÅÜÉå= _peJ_~äâÉåW= _Éá= ÇÉê= häÉÄëíçÑÑJkêK= RN= áëí= ÇÉê= bJjçÇìä= ãáí= ÉáåÉã=

jáííÉäïÉêí= îçå=Å~K= NMKR= âkLãã
O

= êÉä~íáî= íáÉÑK=aáÉ= ?ëíÉáÑÉêÉå?=häÉÄëíçÑÑÉ= =kêK= PS=ìåÇ=kêK= QM=ïÉáëÉå=

ÜçÜÉ=bJjçÇìäá=~ìÑW=aÉê=ïÉëÉåíäáÅÜ=å~ÅÜÖáÉÄáÖÉêÉ=häÉÄëíçÑÑ=kêK=PV=äáÉÖí=~ääÉêÇáåÖë=åáÅÜí=ïÉáí=Ç~êìåJ

íÉêI=ÇáÉ=píêÉììåÖ=ÇÉê=jÉëëïÉêíÉ=áëí=~ÄÉê=êÉä~íáî=ÖêçëëK==

Statistische Auswertung der E-Module der 4-Punkt-Biegeprüfung
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=

^ÄÄáäÇìåÖ=ORW=bJjçÇìäá=ÇÉê=qê®ÖÉêëóëíÉãÉ=ÇÉê=häÉÄëíçÑÑãáëÅÜìåÖÉå=áã=sáÉêJmìåâíJ_áÉÖÉîÉêëìÅÜ=

få=ÇÉê=q~ÄÉääÉ=Q=ëáåÇ=ÇáÉ=_êìÅÜìêë~ÅÜÉå=ìåÇ=ÇáÉ=_áÉÖÉÑÉëíáÖâÉáí=J=ÄÉêÉÅÜåÉí=ìåíÉê=^åå~ÜãÉ=ÇÉê=ÑΩê=

ÇÉå= eçäòÄ~ì= âä~ëëáëÅÜÉåI= ÇêÉáÉÅâÑ∏êãáÖÉå= pé~ååìåÖëîÉêíÉáäìåÖ= J= òìë~ããÉåÖÉëíÉääíK= aáÉ= ëÉÜê=

ÜçÜÉå=tÉêíÉ=ÉåíëéêÉÅÜÉå=ÑÉÜäÉêÑêÉáÉã=eçäòK=

q~ÄÉääÉ=QW=_êìÅÜîÉêë~ÖÉå=ÇÉê=_pe=_~äâÉå=ÇÉê=ÑΩåÑ=ÉêëíÉå=häÉÄëíçÑÑãáëÅÜìåÖÉå=

=

fã=_ÉêÉáÅÜ=ÇÉê=_êìÅÜä~ëíÉå=ïÉêÇÉå=ÇáÉ=hê~ÑíJaÉÑçêã~íáçåëJhìêîÉå= áããÉê= Ñä~ÅÜÉêW=^ääÉ=qê®ÖÉêëóëJ

íÉãÉ= ïÉáëÉå= Éáå= ~ìëÖÉëéêçÅÜÉå= ÇìâíáäÉë= qê~ÖîÉêÜ~äíÉå= ~ìÑK= ^ääÉêÇáåÖë= ï~ê= ÇáÉë= ã∏ÖäáÅÜÉêïÉáëÉ=

åáÅÜí=~ìëëÅÜäáÉëëäáÅÜ=~ìÑ=ÇáÉ=ÉêÜçÑÑíÉI=ÖÉëí~éÉäíÉ=?mä~ëíáÑáòáÉêìåÖ?=ÇÉê=häÉÄëíçÑÑÑìÖÉ=òìêΩÅâòìÑΩÜêÉåI=

ïáÉ=ÇáÉ=å~ÅÜÑçäÖÉåÇÉå=_ÉçÄ~ÅÜíìåÖÉå=ÜáåÇÉìíÉåW=

aáÉ=_~äâÉåI=ÇáÉ=ãáí=ÇÉå=?ëÅÜìÄÑÉëíÉêÉå?=häÉÄëíçÑÑãáëÅÜìåÖÉå=kêK=PS=ìåÇ=kêKQM=òìë~ããÉåÖÉâäÉÄí=

ïìêÇÉåI=Ü~ÄÉå=ÉáåÉ=ÜçÜÉ=_áÉÖÉÑÉëíáÖâÉáí=~ìÑ=dêìåÇ=ÇÉêÉê=ÇáÉ=_pe=_~äâÉå=òï~ê=~ìÑ=_áÉÖÉòìÖÄêìÅÜ=

áå=ÇÉê=ìåíÉêëíÉå=i~ãÉääÉ=îÉêë~ÖíI=îçêÜÉê=~ÄÉê=ïÉáëí=ÇáÉ=_áÉÖÉÇêìÅâëÉáíÉ=ÇÉìíäáÅÜÉ=aêìÅâëí~ìÅÜìåJ

ÖÉå= ~ìÑ= E^ÄÄáäÇìåÖ= OSFK= bë= áëí= ëçãáí=ï~ÜêëÅÜÉáåäáÅÜI= Ç~ëë= ÇáÉ= mä~ëíáÑáòáÉêìåÖ= ÇÉê= aêìÅâòçåÉ= ÇÉë=

_áÉÖÉÄ~äâÉåë=òìãáåÇÉëí=íÉáäïÉáëÉ=ÇáÉ=ÇìâíáäÉå=báÖÉåëÅÜ~ÑíÉå=ÇÉë=póëíÉãë=ÄÉïáêâÉåK==

mêΩÑâ∏êéÉê=kêK= wìÖòçåÉ= aêìÅâòçåÉ= ã~ñK=_áÉÖÉëé~ååìåÖ=

PSKN=JPSKP= _áÉÖÉòìÖÄêìÅÜ= aêìÅâëí~ìÅÜìåÖ= TOKUkLãã
O

==

PVKN=JPVKP=
_áÉÖÉòìÖÄêìÅÜ= ÇÉê=

ìåíÉêÉå=i~ãÉääÉå=
âÉáåÉ=aêìÅâëí~ìÅÜìåÖ= STKQkLãã

O

==

QMKN=JQMKP= _áÉÖÉòìÖÄêìÅÜ= aêìÅâëí~ìÅÜìåÖ= TQKSkLãã
O

==

RNKN=JRNKO= _áÉÖÉòìÖÄêìÅÜ= aêìÅâëí~ìÅÜìåÖ= RTKNkLãã
O

==

SQKN=JSQKO=
pÅÜìÄÄêìÅÜ= áå= ÇÉê= iÉáãÑìÖÉ= J= ëÅÜäÉÅÜíÉ= sÉêäÉáJ
ãìåÖ>=

RQKQkLãã
O

==



ep_I=^ÄíÉáäìåÖ=cHb= = _ÉêáÅÜí=kêK=OSQOJp_JMN=

OQ=L=PR= = ORKMPKOMMQ=

=

^ÄÄáäÇìåÖ=OSW=_áÉÖÉÇêìÅâëí~ìÅÜìåÖÉå=~ìÑ=ÉáåÉã=mêΩÑâ∏êéÉê=ÇÉê=häÉÄëíçÑÑJkêK=PS=

aáÉ= häÉÄëíçÑÑJkêK= PV= áëí= ïÉåáÖÉê= ?ëÅÜìÄÑÉëí?= ïáÉ= ÇáÉ= kêK= PS= ìåÇ= QMW= aáÉ= mêΩÑâ∏êéÉê= ~ìë= ÇáÉëÉã=

häÉÄëíçÑÑ=îÉêë~ÖÉå=~ìÅÜ=~ìÑ=_áÉÖÉòìÖÄêìÅÜ= áå=ÇÉå=ìåíÉêÉå=i~ãÉääÉåI=ÇçÅÜ=ÖáÄí=Éë=âÉáåÉ=ëí~êâÉå=

aêìÅâëí~ìÅÜìåÖÉå=áå=ÇÉê=çÄÉêëíÉå=i~ãÉääÉK=a~ÜÉê=áëí=Ç~ë=ÇìâíáäÉ=qê~ÖîÉêÜ~äíÉå=ã∏ÖäáÅÜÉêïÉáëÉ=~ìÑ=

ÉáåÉ=pé~ååìåÖëìãîÉêíÉáäìåÖ==ÇìêÅÜ=Éáå=?cäáÉëëÉå?=ÇÉê=häÉÄëíçÑÑÑìÖÉå=òìêΩÅâòìÑΩÜêÉåK=aáÉ=cÉëíáÖJ

âÉáí=ÇÉë=häÉÄëíçÑÑë= áëí=~ääÉêÇáåÖë=~ìÅÜ=ÜáÉê=ã∏ÖäáÅÜÉêïÉáëÉ=òì=ÜçÅÜI=ìã=Ç~ë=ÇìâíáäÉ=sÉêÜ~äíÉå=ÉáåJ

ÇÉìíáÖ=ÇÉã=dÉë~ãíëóëíÉã=òìòìïÉáëÉåK=

aáÉ=ã~ñáã~äÉå=_áÉÖÉëé~ååìÖÉå=ëáåÇ=ÄÉá=ÇÉå=póëíÉãÉå=kêK=PSI=kêK=PV=ìåÇ=kêK=QM=ïÉëÉåíäáÅÜ=Ü∏ÜÉê=

~äë=ÄÉá=ÇÉå=póëíÉãÉå=ãáí=ÇÉå=jáëÅÜìåÖÉå=kêK=RN=ìåÇ=kêK= SQI=ÇáÉ=ÄÉáÇÉ=ëí~êâ=âêáÉÅÜÉåK=_Éá=ÇÉê=

^ìëïÉêíìåÖ=ÇÉê=_êìÅÜÄáäÇÉê=â~åå=Ç~îçå=~ìëÖÉÖ~åÖÉå=ïÉêÇÉåI=Ç~ëë=ÄÉá=ÇÉå=sÉêëìÅÜÉå=ãáí=ÇÉê=

jáëÅÜìåÖ=kêK=SQ=ÇáÉ=sÉêâäÉÄìåÖ=åáÅÜí=áÇÉ~ä=ï~êK=t®ÜêÉåÇ=ÇÉë=häÉÄÉîçêÖ~åÖë=ï~ê=ÇáÉ=qÜáñçíêçéáÉ=

ÇÉë=häÉÄÉêë=åçÅÜ=åáÅÜí=~ìëÖÉÄáäÇÉí=ìåÇ=Éë=áëí=îÉêãìíäáÅÜ=îáÉä=häÉÄëíçÑÑ=~ìë=ÇÉê=cìÖÉ=~ìëÖÉä~ìÑÉåK=

QKR= bêÖÉÄåáëëÉ=ÇÉë=häÉÄëíçÑÑJkêK=VN=

_Éá=ÇÉå=_áÉÖÉîÉêëìÅÜÉå=ïìêÇÉ=ÄÉçÄ~ÅÜíÉíI=Ç~ëë=ÇáÉ=mêΩÑâ∏êéÉê=ÇÉê=ëÅÜìÄëíÉáÑÉêÉå=häÉÄëíçÑÑJkêK=

PS=ìåÇ=QM=ëí~êâÉ=aêìÅâëí~ìÅÜìåÖÉå=~ìÑïáÉëÉåI=ï®ÜêÉåÇ=ÄÉá=ÇÉå=mêΩÑâ∏êéÉêå=ÇÉê=ïÉåáÖÉê=ëÅÜìÄJ

ëíÉáÑÉå= häÉÄëíçÑÑJkêK= PV= âÉáåÉ= aêìÅâëí~ìÅÜìåÖÉå= ÑÉëíÖÉëíÉääí= ïìêÇÉåK= a~ãáí= ä~Ö= ÇáÉ= sÉêãìíìåÖ=

å~ÜÉI=Ç~ëë=Ç~ë=ÄÉçÄ~ÅÜíÉíÉI=ÇìâíáäÉ=qê~ÖîÉêÜ~äíÉå=ÇÉê=mêΩÑâ∏êéÉê=ãáí=ÇÉê=häÉÄëíçÑÑ=kêK=PV=òìãáåJ

ÇÉëí= íÉáäïÉáëÉ= ~ìÑ= ÉáåÉ= ÖΩåëíáÖÉ= mä~ëíáÑáòáÉêìåÖ= ÇÉê= häÉÄëíçÑÑÑìÖÉ= òìêΩÅâòìÑΩÜêÉå= ëÉáå= â∏ååíÉK= bë=

ïìêÇÉ=Ç~ÜÉê=ÉåíëÅÜáÉÇÉåI=ÇáÉ=häÉÄëíçÑÑãáëÅÜìåÖ=kêK=PV=ïÉáíÉêòìÉåíïáÅâÉäåI=ìã=òì=éêΩÑÉåI=çÄ=ÇáÉ=

pÅÜìÄÑÉëíáÖâÉáí=ïÉáíÉê=å~ÅÜ=ìåíÉå=âçêêáÖáÉêí=ïÉêÇÉå=â∏ååíÉI=çÜåÉ=Ç~ÄÉá=Éáå=ëí®êâÉêÉë=hêáÉÅÜîÉêÜ~äJ

íÉå=òì=ÉêÜ~äíÉåK==

dÉáëíäáÅÜ=iáÖ~ãÉåí~=^d=Ü~í=ÇÉå=häÉÄëíçÑÑ=kêK=PV=ïÉáíÉê=ãçÇáÑáòáÉêí=ãáí=ÇÉã=wáÉäI=ÉáåÉ=ïÉáíÉêÉ=oÉJ

Çìâíáçå=ÇÉê=pÅÜìÄÑÉëíáÖâÉáí=òì=ÉêêÉáÅÜÉåK=iÉáÇÉê=ÖÉä~åÖ=Éë=åáÅÜíI=ÉáåÉ=ëí~ÄáäÉ=jáëÅÜìåÖ=~ìÑ=_~ëáë=

ÇÉê=häÉÄëíçÑÑJkêK=PV=òì=ÉêêÉáÅÜÉåK=a~ÜÉê=ïìêÇÉ=ÉáåÉ=âçãéäÉíí=åÉìÉ=jáëÅÜìåÖ=âêÉáÉêíK=aáÉ=wìë~ãJ

ãÉåëÉíòìåÖ=ìåÇ=báÖÉåëÅÜ~ÑíÉå=ÇÉê= åÉìÉå=häÉÄëíçÑÑJkêK= VN= ëáåÇ= òïÉÅâë=ÄÉëëÉêÉã=sÉêÖäÉáÅÜ=ãáí=

ÇÉå=~åÇÉêÉå=häÉÄëíçÑÑãáëÅÜìåÖÉå= áå=ÇÉê=q~ÄÉääÉ=O= EQ=häÉÄëíçÑÑ~ìëï~ÜäF= ~ìÑÖÉÑΩÜêíK=aáÉ=oÉëìäí~íÉ=

ÇÉê=wìÖJpÅÜÉêJmêΩÑìåÖÉå=ëáåÇ=~ìë=ÇÉå=ÖäÉáÅÜÉå=dêΩåÇÉå=ÉÄÉåÑ~ääë=áã=^ÄëÅÜåáíí=P=Ç~êÖÉëíÉääíK=aáÉ=

häÉÄëíçÑÑJkêK=VN=Ü~í=ÉáåÉ=ïÉëÉåíäáÅÜ=ÖÉêáåÖÉêÉ=pÅÜìÄÑÉëíáÖâÉáí=~äë=ÇáÉ=~åÇÉêÉå=häÉÄëíçÑÑãáëÅÜìåJ

ÖÉå=ìåÇ=~ìÅÜ=ÇáÉ=~åÑ®åÖäáÅÜÉ=kÉáÖìåÖ=ÇÉê=hê~ÑíJaÉÑçêã~íáçåëJhìêîÉ=áëí=Ñä~ÅÜÉê=ìåÇ=ÇÉìíÉí=~ìÑ=ÉáåÉ=

Öê∏ëëÉêÉ=aÉÑçêã~íáçå=ÄÉá=_Éä~ëíìåÖK=

aÉê=mêΩÑìåÖë~ìÑÄ~ì= áëí=ÇÉê=ÖäÉáÅÜÉ=ïáÉ=ÄÉá=ÇÉê=ÉêëíÉå=sÉêëìÅÜëëÉêáÉ=ÇÉë=QJmìåâíJ_áÉÖÉîÉêëìÅÜëK=

aÉê=ÉêëíÉ=mêΩÑâ∏êéÉê=Äê~ÅÜ=îçêòÉáíáÖK=a~ê~ìÑÜáå=ïìêÇÉ=ÇÉê=mêΩÑ~Ää~ìÑ=ÖÉã®ëë=q~ÄÉääÉ=R=~åÖÉé~ëëíK==

q~ÄÉääÉ=RW=Prüfungsablauf der Biegeversuche Serie 2=

c
ÄêìÅÜ

= QMMMk= ÉêêÉÅÜåÉíÉ=_êìÅÜâê~Ñí=

QMB=c
ÄêìÅÜ

= NSMMk= NK=e~äíÉëÅÜïÉääÉ=

NMB=c
ÄêìÅÜ

= QMMk= OK=e~äíÉëÅÜïÉääÉ=

=

jáí= ÇáÉëÉã= ÖÉ®åÇÉêíÉå= mêΩÑìåÖë~Ää~ìÑ= ïìêÇÉå= ÇáÉ= êÉëíäáÅÜÉå= T= sÉêëìÅÜëâ∏êéÉê= ÖÉíÉëíÉíK= få=

^ÄÄáäÇìåÖ= OT= ëáåÇ= ÇáÉ= bêÖÉÄåáëëÉ= ÇÉê= _áÉÖÉéêΩÑìåÖÉå= Ç~êÖÉëíÉääíK= aáÉ= _áÉÖÉÄ~äâÉå= Äê~ÅÜÉå= ~ìÑ=

wìÖ= ìåÇ= ïáÉëÉå= Éáå= ÇìâíáäÉë= sÉêÜ~äíÉå= ~ìÑK= bë= ïìêÇÉå= âÉáåÉ= aêìÅâëí~ìÅÜìåÖÉå= ÇÉê= mêΩÑâ∏êéÉê=



_ÉêáÅÜí=kêK=OSQOJp_JMN= = ep_I=^ÄíÉáäìåÖ=cHb=

ORKMPKOMMQ= = OR=L=PR=

ÄÉçÄ~ÅÜíÉíK=sçê=ÇÉã=sÉêëìÅÜ=ïìêÇÉå=îÉêíáâ~äÉ=iáåáÉå=~ìÑ=ÇÉå=pÉáíÉå=ÇÉê=mêΩÑâ∏êéÉê=ÖÉòÉáÅÜÉíW=páÉ=

Ü~ÄÉå=ÇáÉ=ëí~êâÉå=pÅÜìÄÇÉÑçêã~íáçåÉå=ÇÉê=häÉÄëíçÑÑÑìÖÉå=îÉêê~íÉåW=bë=â~åå=Ç~îçå=~ìëÖÉÖ~åÖÉå=

ïÉêÇÉåI=Ç~ëë=Ç~ë=ÇìâíáäÉ=sÉêÜ~äíÉå=~ìÑ=Ç~ë=sÉêÜ~äíÉå=ÇÉë=dÉë~ãíëóëíÉãë=i~ãÉääÉ=L=häÉÄëíçÑÑ=òìJ

êΩÅâòìÑΩÜêÉå=áëíK=

Versuchsserie 91 - Bending tests
glue line thickness 1.0mm
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^ÄÄáäÇìåÖ=OTW=Kraft-Deformations-Diagramme der Prüfkörper der Klebstoff-Nr.91=

få=ÇÉê=q~ÄÉääÉ=S=ëáåÇ=ÇáÉ=_êìÅÜìêë~ÅÜÉå=ìåÇ=ÇáÉ=~ìë=ÇÉå=ã~ñáã~äÉå=i~ëíÉå=ÄÉêÉÅÜåÉíÉ=åçãáåÉääÉ=

_áÉÖÉÑÉëíáÖâÉáí=~ìÑÖÉÑΩÜêíK=aáÉ=qê®ÖÉêëóëíÉãÉ=ïÉáëÉ=ëÉÜê= íáÉÑÉ=tÉêíÉ=ÇÉê=_áÉÖÉÑÉëíáÖâÉáí=~ìÑW= íêçíò=

ÇÉê=ÖìíÉå=aìâíáäáí®í=áëí=ÇáÉ=häÉÄëíçÑÑJkêK=VN=âÉáåÉ=çéíáã~äÉ=i∏ëìåÖK==

q~ÄÉääÉ=SW=_êìÅÜîÉêë~ÖÉå=ÇÉê=_áÉÖÉîÉêëìÅÜÉ=pÉêáÉ=O=ãáí=häÉÄëíçÑÑ=kêK=VN=

=

bÄÉåëç=áëí=Öìí=òì=ÉêâÉååÉåI=Ç~ëë=ÇáÉ=_~äâÉå=Éáå=êÉÅÜí=ÉáåÜÉáíäáÅÜÉë=sÉêÑçêãìåÖëÄáäÇ=E^ÄÄáäÇìåÖ=OTF=

ÉêÖÉÄÉåK=

sÉêÖäÉáÅÜí=ã~å=åìå=ÇÉå=häÉÄëíçÑÑ=kêKPV=ìåÇ=ÇÉå=häÉÄëíçÑÑ=kêKVN=ãáíÉáå~åÇÉê= E^ÄÄáäÇìåÖ=OUF= Ñ®ääí=

~ìÑI=Ç~ëë=ÇáÉ=cÉëíáÖâÉáí=ÇÉë=åÉìÉå=póëíÉãë=ïÉëÉåíäáÅÜ=ÖÉêáåÖÉê=áëíK=

mêΩÑâ∏êéÉê=kêK= i~ãÉääÉå= iÉáãÑìÖÉ= ã~ñK=_áÉÖÉëé~ååìåÖ=

VMKN= cÉÜäéêΩÑìåÖ=

VMKO=
hÉáäòáåâÉåÄêìÅÜ=EhwF=ìåíÉåI=

OKi~ãÉääÉ=wìÖÄêìÅÜ=

ìåíÉêÉ= ìåÇ= ãáííäÉêÉ= cìÖÉ=

ÇÉä~ãáäáÉêí=EaiF=
NOKM=kLãã

O

=

VMKP=
hwÄêìÅÜ= ìåíÉåI= OK= i~ãÉääÉ=

wìÖÄêìÅÜ=
ai=ìåíÉå=áã=o~åÇÄÉêÉáÅÜ= NRKR=kLãã

O

=

VMKQ= hwÄêìÅÜ=áå=~ääÉå=i~ãÉääÉå= ai=àÉÇÉê=cìÖÉ= NSKO=kLãã
O

=

VMKR=
hwÄêìÅÜ= áå= ìåíÉêëíÉê= i~J
ãÉääÉ=

ai= áå= ÇÉê= ãáííÉ= ìåÇ= ìåíÉå=
áå=ÇÉê=jáííÉI=çÄÉêÉ=cìÖÉ=áã=

^ìëëÉåÄÉêÉáÅÜ=

NRKU=kLãã
O

=

VMKS= J= ai=áå=ÇÉê=ìåíÉêëíÉå=cìÖÉ= NTKR=kLãã
O

=

VMKT= hwÄêìÅÜ=áå=~ääÉå=i~ãÉääÉå= ai=àÉÇÉê=cìÖÉ= NPKR=kLãã
O

=

VMKU=
hwÄêìÅÜ= áå= ìåíÉêëíÉê= i~J

ãÉääÉ=
ai=áå=ÇÉê=ãáííäÉêÉå=cìÖÉ= NRKU=kLãã

O

=

h
ê~
Ñí
â
k

aÉÑçêã~íáçå=áå=ãã=



ep_I=^ÄíÉáäìåÖ=cHb= = _ÉêáÅÜí=kêK=OSQOJp_JMN=

OS=L=PR= = ORKMPKOMMQ=

Biegeversuche der Klebstoffserien Nr. Vollholz / 39 / 91 im Vergleich
Bending tests glue line thickness 1.0mm 
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=

^ÄÄáäÇìåÖ= OUW= Vergleich des Biegeversuchs Vollholz V1, Nr. 39.1 und Nr. 91.5, Aus-
schnitt aus der Prüfkurve 

aÉê=sÉêÖäÉáÅÜ=ÇÉê=bJjçÇìäÉ=ÇÉê=häÉÄëíçÑÑÉ=kêK=PV=ìåÇ=kêK=VN=òÉáÖí=^ÄÄáäÇìåÖ=OVK=a~ë=bJjçÇìä=ÇÉë=

åÉìÉå=häÉÄëíçÑÑë=äáÉÖí=ïÉëÉåíäáÅÜ=íáÉÑÉêI=Éê=áëí=ïÉåáÖÉê=ëíÉáÑK==

Statistische Auswertung der E-Module der 4-Punkt-Biegeprüfung
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=

^ÄÄáäÇìåÖ=OVW=Vergleich der E-Moduli der Systeme Nr. 39 und Nr. 91 

QKS= oΩÅâîÉêÖäÉáÅÜ=ÇÉê=mêΩÑÖÉëÅÜïáåÇáÖâÉáíÉå==

_Éá= îÉêëÅÜáÉÇÉåÉå=j~íÉêá~äáÉå= ìåíÉê= ~åÇÉêÉã= ~ìÅÜ= ÄÉá= häÉÄëíçÑÑÉå= ®åÇÉêí= ëáÅÜ= Ç~ë= pé~ååìåÖëJ

aÉÜåìåÖëÇá~Öê~ãã= áå=cìåâíáçå=ÇÉê=aÉÜåÖÉëÅÜïáåÇáÖâÉáíK=_Éá=pí~Üä=ïáêÇ=ÄÉá= òìåÉÜãÉåÇÉê=aÉÜJ

j~ñáãìã=

jáííÉäïÉêí=

jáåáãìã=

sN=

PVKN=

VNKR=

h
ê~
Ñí
=â
k
=

aÉÑçêã~íáçå=áå=ãã=



_ÉêáÅÜí=kêK=OSQOJp_JMN= = ep_I=^ÄíÉáäìåÖ=cHb=

ORKMPKOMMQ= = OT=L=PR=

åìåÖëÖÉëÅÜïáåÇáÖâÉáí=ÇáÉ=píêÉÅâÖêÉåòÉ=ëí~êâ=~åÖÉÜçÄÉåI=ï®ÜêÉåÇ=àÉÇçÅÜ=ÇáÉ=_êìÅÜÇÉÜåìåÖ=åìê=

ìåïÉëÉåíäáÅÜ= ÄÉíêçÑÑÉå= áëíK= bÄÉåëç= ÄÉÉáåÑäìëëí= ÇáÉ= _É~åëéêìÅÜìåÖëÖÉëÅÜïáåÇáÖâÉáí= ÇáÉ= cÉëíáÖJ

âÉáíëïÉêíÉK=

fã= å®ÅÜëíÉå= pÅÜêáíí= áëí= òì= ΩÄÉêéêΩÑÉåI= çÄ= ÇáÉ= åáÉÇêáÖÉå= bJjçÇìäÉ= ìåÇ= häÉÄëíçÑÑÑÉëíáÖâÉáíÉå= ÉáåÉ=

cçäÖÉ=ÇÉê=ìåíÉêëÅÜáÉÇäáÅÜÉå=mêΩÑÖÉëÅÜïáåÇáÖÉåâáÉíÉå=ÄÉá=ÇÉå=wìÖJpÅÜÉêîÉêëìÅÜÉå=ÇÉë=häÉÄëíçÑÑë=

kêK=VN=ìåÇ=ÇÉå=_áÉÖÉîÉêëìÅÜÉå=ÇÉë=póëíÉãë=?aìâíáäÉê=_pe=_~äâÉå?J=kêK=VN=áëíK=

=

R= oÉÅÜåÉêáëÅÜÉ=§ÄÉêéêΩÑìåÖ=ÇÉê=_áÉÖÉîÉêëìÅÜÉ=

RKN= §ÄÉêëáÅÜí=

aáÉ=_áÉÖÉîÉêëìÅÜÉ=Ü~ÄÉå=ëéÉòáÉää=áã=c~ääÉ=ÇÉê=häÉÄëíçÑÑJkêK=VN=òKqK=ìåÉêï~êíÉíÉ=oÉëìäí~íÉ=ÖÉäáÉÑÉêíK=

cçäÖÉåÇÉ=cê~ÖÉëíÉääìåÖÉå=ïÉêÇÉå=ãáí=ÉáåÑ~ÅÜÉå=_ÉêÉÅÜåìåÖëãçÇÉääÉå=ΩÄÉêéêΩÑíW=

=

• j∏ÖäáÅÜÉê= báåÑäìëë= ÇÉê= ìåíÉêëÅÜáÉÇäáÅÜÉå= _Éä~ëíìåÖëÖÉëÅÜïáåÇáÖâÉáí= ÄÉá= ÇÉå= wìÖJpÅÜÉêJ

sÉêëìÅÜÉå=êÉëéK=_áÉÖÉéêΩÑìåÖÉå==

=

• j∏ÖäáÅÜÉ= oçääÉ= ÇÉê= EÉä~ëíáëÅÜÉåF= k~ÅÜÖáÉÄáÖâÉáí= ÇÉê= häÉÄëíçÑÑÑìÖÉ= ~ìÑ= ÇÉã= bJjçÇìä= ÇÉë=

qê®ÖÉêëóëíÉãë=

=

• j∏ÖäáÅÜÉ=oçääÉ=ÇÉë=cäáÉëëÉåë=ÇÉê=häÉÄëíçÑÑÑìÖÉ=~ìÑ=ÇÉå=_áÉÖÉïáÇÉêëí~åÇ=

=

RKO= _Éä~ëíìåÖëÖÉïáåÇáÖâÉáíÉå=ÇÉê=sÉêëìÅÜÉ=

_Éá= îÉêëÅÜáÉÇÉåÉå=j~íÉêá~äáÉå= ìåíÉê= ~åÇÉêÉã= ~ìÅÜ= ÄÉá= häÉÄëíçÑÑÉå= ®åÇÉêí= ëáÅÜ= Ç~ë= pé~ååìåÖëJ

aÉÜåìåÖëÇá~Öê~ãã= áå=cìåâíáçå=ÇÉê=aÉÜåÖÉëÅÜïáåÇáÖâÉáíK=_Éá=pí~Üä=ïáêÇ=ÄÉá= òìåÉÜãÉåÇÉê=aÉÜJ

åìåÖëÖÉëÅÜïáåÇáÖâÉáí=ÇáÉ=píêÉÅâÖêÉåòÉ=ëí~êâ=~åÖÉÜçÄÉåI=ï®ÜêÉåÇ=àÉÇçÅÜ=ÇáÉ=_êìÅÜÇÉÜåìåÖ=åìê=

ìåïÉëÉåíäáÅÜ= ÄÉíêçÑÑÉå= áëíK= bÄÉåëç= ÄÉÉáåÑäìëëí= ÇáÉ= _É~åëéêìÅÜìåÖëÖÉëÅÜïáåÇáÖâÉáí= ÇáÉ= cÉëíáÖJ

âÉáíëïÉêíÉK=fã=å®ÅÜëíÉå=pÅÜêáíí=áëí=òì=ΩÄÉêéêΩÑÉåI=çÄ=ÇáÉ=åáÉÇêáÖÉå=bJjçÇìäÉ=ìåÇ=häÉÄëíçÑÑÑÉëíáÖâÉáJ

íÉå= ÉáåÉ= cçäÖÉ= ÇÉê= ìåíÉêëÅÜáÉÇäáÅÜÉå= mêΩÑÖÉëÅÜïáåÇáÖÉåâáÉíÉå= ÄÉá= ÇÉå= wìÖJpÅÜÉêîÉêëìÅÜÉå= ÇÉë=

häÉÄëíçÑÑë=kêK=VN=ìåÇ=ÇÉå=_áÉÖÉîÉêëìÅÜÉå=ÇÉë=póëíÉãë=?aìâíáäÉê=_pe=_~äâÉå?J=kêK=VN=áëíK=

=

aáÉ= wìÖJpÅÜÉêJsÉêëìÅÜÉ= ïìêÇÉå= ÖÉã®ëë= ÇÉê= kçêã= bk= OMR= ÇìêÅÜÖÉÑΩÜêíK= aáÉ= _Éä~ëíìåÖëÖÉJ

ëÅÜïáåÇáÖâÉáí=ÄÉíêìÖW= SããLjáåìíÉK=a~=ÇáÉ=ã~ñáã~äÉ=hê~Ñí=îçå=NUMk=ÄÉá=ÉáåÉê=aÉÑçêã~íáçå=îçå=

Å~K= NKUãã= ÉêêÉáÅÜí= ïìêÇÉI= áëí= ÇáÉ= _Éä~ëíìåÖëÖÉëÅÜïáåÇáÖâÉáí= Å~K= RQkLjáåìíÉK= = aáÉ= häÉÄÉÑä®ÅÜÉ=

ÄÉíê®Öí=OMMãã
O

W=ÇáÉë=ÉêÖáÄí=ÉáåÉ=pé~ååìåÖëÖÉëÅÜïáåÇâÉáí=îçåW=

τD=Z=NKR=K=EsDLÄKÜF=Z=NKR=K=ERQ=L=OMMF=Z=MKQMR=kLãã
O
LjáåìíÉ==

=

aáÉ=_áÉÖÉîÉêëìÅÜÉ=ïìêÇÉå=ÖÉã®ëë=bkQMU=ÇìêÅÜÖÉÑΩÜêíK=aáÉ=_Éä~ëíìåÖëJÖÉëÅÜïáåÇáÖâÉáí=ÄÉíêìÖ=

MKPPããLë=êÉëéK=NVKU=ããLjáåìíÉK=^ìë=ÇÉê=däÉáÅÜìåÖ=ÑΩê=ÇáÉ=aÉÑçêã~íáçåW=

δ=Z=EOPLNOVSF=K=c=K=iQ
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båíïáÅâäìåÖ=ÉáåÉë=péÉJ
òá~äâäÉÄëíçÑÑÉë=

dÉáëíäáÅÜ=iáÖ~ãÉåí~=^d=Ü~í=îÉêëÅÜáÉÇÉåÉ=häÉÄëíçÑÑÉ=ãáí=ÇÉå=ÖÉÑçêÇÉêJ
íÉåI=ÇìâíáäÉå=báÖÉåëÅÜ~ÑíÉå=ÉåíïáÅâÉäíK=

_áÉÖÉîÉêëìÅÜÉ=~å=_pe=qê®ÖÉêëóëíÉãÉåI=ÇáÉ=ãáí=ÇÉã=ÇìâíáäÉå=häÉÄëíçÑÑ=
îÉêäÉáãí=ïìêÇÉå=ÄÉëí®íáÖÉåI=Ç~ëë=Éáå=ÇìâíáäÉë=sÉêÜ~äíÉå=ÇÉë=dÉë~ãíëóëJ
íÉãë=ÉêêÉáÅÜí=ïÉêÇÉå=â~ååK=báåÉ=ã∏ÖäáÅÜÉ=^ÄÖêÉåòìåÖ=ÇÉê=häÉÄëíçÑÑÉ=
âçååíÉ=ÉêêÉáÅÜí=ïÉêÇÉåK=aÉê=häÉÄëíçÑÑ=kêK=PV=áëí=òì=Ü~êíIX=ÇÉê=Ç~ê~ìÑÜáå=
ÉåíïáÅâÉäíÉ=häÉÄëíçÑÑ=kêK=VN=áëí=àÉÇçÅÜ=ïáÉÇÉê=òì=ïÉáÅÜK=aáÉ=ÖÉÑçêÇÉêíÉå=
báÖÉåëÅÜ~ÑíÉå=â∏ååÉå=ã∏ÖäáÅÜÉêïÉáëÉ=áå=ÉáåÉã=ïÉáíÉêÉå=mêçàÉâí=ÇìêÅÜ=
ÇáÉ=sÉêãáëÅÜìåÖ=ÇáÉëÉê=òïÉá=häÉÄëíçÑÑÉ=ÉêêÉáÅÜí=ïÉêÇÉåK==

a~ë=mêçàÉâíòáÉä=áëí=ÉêêÉáÅÜíI=Éë=ëáåÇ=ãÉÜêÉêÉ=ÇìâíáäÉ=häÉÄëíçÑÑÉ=ÉåíïáÅâÉäí=
ïçêÇÉåI=ÉáåÉ=^ìëï~Üä=âçååíÉ=ÖÉíêçÑÑÉå=ïÉêÇÉåK=

_áÉÖÉîÉêëìÅÜÉ=~ã=
qê®ÖÉêëóëíÉã=

S=häÉÄëíçÑÑãáëÅÜìåÖÉå=ïìêÇÉå=òìê=eÉêëíÉääìåÖ=îçå=ãáííÉäÖêçëëÉå=_peJ
_~äâÉå=ãáí=Nãã=häÉÄëíçÑÑJcìÖÉ=îÉêïÉåÇÉíK=jáí=ÇáÉëÉå=ïìêÇÉå=_áÉÖÉJ
îÉêëìÅÜÉ=ÇìêÅÜÖÉÑΩÜêíI=ÇáÉ=Éáå=ÇìâíáäÉë=sÉêÜ~äíÉå=ÇÉë=póëíÉãë=~ìÑïáÉJ
ëÉåK=

_áÉÖÉîÉêëìÅÜÉ=ëáåÇ=ÇìêÅÜÖÉÑΩÜêí=ïçêÇÉåI=ÇáÉ=bêÖÉÄåáëëÉ=ëáåÇ=ïÉáíÖÉJ
ÜÉåÇ=éçëáíáîI=Ç~ë=mêçàÉâíòáÉä=áëí=ëçãáí=ÉêêÉáÅÜíK=

båíïáÅâäìåÖ=ÉáåÉë=_ÉJ
êÉÅÜåìåÖëJîÉêÑ~ÜêÉåë=

^ìë=ÇÉã=sÉêÖäÉáÅÜ=ÇÉê=_ÉêÉÅÜåìåÖÉå=ìåÇ=ÇÉê=jÉëëÉêÖÉÄåáëëÉ=ÇÉê=
_áÉÖÉîÉêëìÅÜÉ=ëáåÇ=bêâÉååíåáëëÉ=òìê=ÉêåÉìíÉå=^åé~ëëìåÖ=ìåÇ=báåëíÉäJ
äìåÖ=ÇÉë=häÉÄëíçÑÑÉë=ÖÉÑçäÖÉêí=ïçêÇÉåK=aáÉëÉ=ãΩëëÉå=áå=ÉáåÉã=cçäÖÉJ
éêçàÉâí=ÄÉëí®íáÖí=ÄòïK=ïÉáíÉê=îÉêÑÉáåÉêí=ïÉêÇÉåK=

a~ë=mêçàÉâíòáÉä=áëí=åìê=íÉáäïÉáëÉ=ÉêêÉáÅÜí=ïçêÇÉå=~ìÑ=dêìåÇ=îçå=cê~ÖÉå=
ÇáÉ=ëáÅÜ=áã=sÉêä~ìÑ=ÇÉë=mêçàÉâíÉë=ÉêÖÉÄÉå=Ü~ÄÉåK=aáÉë=ãìëë=áå=ÉáåÉã=
cçäÖÉéêçàÉâí=ÖÉâä®êí=ïÉêÇÉåK=

=

SKP= kçÅÜ=çÑÑÉåÉ=cê~ÖÉå==

a~ë=ÇìâíáäÉ= qê~ÖîÉêÜ~äíÉå= ÇÉê= qê®ÖÉêëóëíÉãÉ= áëí=ï~ÜêëÅÜÉáåäáÅÜ= åìê= òìã=qÉáä= ~ìÑ= ÇáÉ=häÉÄëíçÑÑÉáJ
ÖÉåëÅÜ~ÑíÉå=òìêΩÅâòìÑΩÜêÉåK=aáÉë=áëí=Ç~ê~å=òì=ÉêâÉååÉåI=Ç~ëë=ÄÉá=ÉáåáÖÉå=häÉÄëíçÑÑãáëÅÜìåÖÉå=~ìÑ=
ÇÉê=lÄÉêëÉáíÉ=ÇÉë=qê®ÖÉêëóëíÉãë=aêìÅâëí~ìÅÜìåÖÉå=~ìÑÖÉíêÉíÉå=ëáåÇK=aáÉ=bJjçÇìäÉ=ìåÇ=ÇáÉ=_áÉJ
ÖÉÑÉëíáÖâÉáíÉå=ï~êÉå=ëÉÜê=ÜçÅÜK=_Éá=ÇÉå=_áÉÖÉîÉêëìÅÜÉå=ÇÉê=_pe=_~äâÉå=ãáí=ÇÉã=häÉÄëíçÑÑ=kêK=VN=
ëáåÇ=ÇáÉ=_êΩÅÜÉ=áå=ÇÉå=cìÖÉå=åáÅÜí=ÉáåÇÉìíáÖ=~äë=hçÜ®ëáçåëÄêìÅÜ=òì=ÉêâÉååÉåKtÉáíÉêÜáå=ëíÉääí=ëáÅÜ=
ÇáÉ=cê~ÖÉI=çÄ=Ç~ë=qê®ÖÉêëóëíÉã=~ìÅÜ=ÄÉá=éê~ñáëΩÄäáÅÜÉå=_pe=i~ãÉääÉå=ÑìåâíáçåáÉêíI=Ç~=ÄáëÜÉê=åìê=
ÑÉÜäÉêÑêÉáÉ=mêçÄÉå=îÉêïÉåÇÉí=ïìêÇÉåK=j∏ÖäáÅÜÉêïÉáëÉ=ãΩëëÉå=ÇáÉ=báÖÉåëÅÜ~ÑíÉå=ÇÉë==häÉÄëíçÑÑÉë=
ïÉáíÉê=ãçÇáÑáòáÉêí=ïÉêÇÉåK=



ep_I=^ÄíÉáäìåÖ=cHb= = _ÉêáÅÜí=kêK=OSQOJp_JMN=

PO=L=PR= = ORKMPKOMMQ=

a~ë= ÉåíïáÅâÉäíÉ= _ÉêÉÅÜåìåÖëîÉêÑ~ÜêÉå=ãìëë= ÑΩê= ÇáÉ= éê~ñáëÖÉêÉÅÜíÉ= ^åïÉåÇìåÖ= åçÅÜ= îÉêÑÉáåÉêí=
ïÉêÇÉåK=báå=^åë~íò=â∏ååíÉ=Ç~êáå=ÄÉëíÉÜÉåI=åáÅÜí=åìê=ÇáÉ=pÅÜìÄîÉêÑçêãìåÖ=~äë=báåÑäìëëÑ~âíçêÉå=òì=
ÄÉ~ÅÜíÉåI=ëçåÇÉêå=~ìÅÜ=ÇáÉ=ã∏ÖäáÅÜÉ=_áÉÖÉîÉêÑçêãìåÖ=ÇÉê=ÇáÅâÉå=häÉÄëíçÑÑÑìÖÉ=ãáíòìÄÉêΩÅâëáÅÜJ
íáÖÉåK=

cΩê= ïÉáíÉêÉ= sÉêÖäÉáÅÜÉ= ìåÇ= häÉÄëíçÑÑÉåíïáÅâäìåÖÉå= Çê®åÖí= ëáÅÜ= ÇáÉ= cê~ÖÉ= ~ìÑI= çÄ= òìê= bî~äì~íáçå=
ÉáåÉë= ÇìâíáäÉå= häÉÄëíçÑÑÉë= ïÉáíÉêÉ= häÉÄëíçÑÑJmêΩÑîÉêÑ~ÜêÉå= ~åÖÉïÉåÇÉí= ïÉêÇÉå= ëçääíÉåI= Ç~ãáí= ÇáÉ=
êÉäÉî~åíÉå=báÖÉåëÅÜ~ÑíÉå=ÄÉëëÉê=ÉêãáííÉäí=ïÉêÇÉå=â∏ååÉåK==

=

SKQ= a~ë=ïÉáíÉêÉ=sçêÖÉÜÉå=

få=wìë~ããÉå~êÄÉáí=ãáí=ÇÉå=mêçàÉâíé~êíåÉêå=Ü~ÄÉå=ëáÅÜ=ãÉÜêÉêÉ=qÜÉãÉå=ÑΩê=ïÉáíÉêÉ=råíÉêëìÅÜìåJ
ÖÉå=ÉêÖÉÄÉåW=

=

• ^ìÑ=dêìåÇ=ÇÉê=_ÉçÄ~ÅÜíìåÖI=Ç~ëë=ÇáÉ=kÉáÖìåÖÉå=ÇÉê=pÅÜÉêâê~ÑíJaÉÑçêã~íáçåëJhìêîÉå=ÑΩê=
ÇáÉ=häÉÄëíçÑÑÑìÖÉå=ãáí=aáÅâÉå=îçå=MKRI=NKM=çÇÉê=PKM=ãã=®ÜåäáÅÜ=ëáåÇI=â~åå=~åÖÉåçããÉå=
ïÉêÇÉå= Ç~ëë= åÉÄÉå= ÇÉê= ?åçêã~äÉå?= pÅÜÉêÇÉÑçêã~íáçå= ~ìÅÜ= ÉáåÉ= t∏äÄìåÖI= ëáÉÜÉ=
^ÄÄáäÇìåÖ= NVI= áå= ÇÉê= ÇáÅâÉå= häÉÄëíçÑÑÑìÖÉ= ~ìÑíêáííK= aáÉëÉê= bÑÑÉâí= = â~åå=ãáí= sÉêëìÅÜÉ= ~ã=
bkpqf_= áå=béáå~ä=ΩÄÉêéêΩÑí=ïÉêÇÉåK=a~ÄÉá=ïáêÇ=Ç~ë=hêΩããìåÖëîÉêÜ~äíÉå=ÇÉë=häÉÄëíçÑÑë=
ÄÉá=^ÄëÅÜÉêÉå=~å~äóëáÉêíK=

• wìê=sÉêÄÉëëÉêìåÖ=ÇÉê=^ÇÜÉëáçå=ìåÇ=hçÜ®ëáçå=â∏ååíÉ=ÄÉá= òìâΩåÑíáÖÉå=häÉÄëíçÑÑãáëÅÜìåJ
ÖÉå=Éáå=cΩääëíçÑÑ=òìã=_ÉáëéáÉä=dä~ëÑ~ëÉêå=ÄÉáÖÉãáëÅÜí=ïÉêÇÉåK==

• rã=ÇáÉ=cäáÉëëJ=ìåÇ=hêáÉÅÜÉáÖÉåëÅÜ~ÑíÉå=å®ÜÉê=òì=ìåíÉêëìÅÜÉåI=ëçääíÉå=_áÉÖÉîÉêëìÅÜÉ=ÄÉá=
ìåíÉêëÅÜáÉÇäáÅÜÉå=qÉãéÉê~íìêÉå=ÇÉê=_pe=_~äâÉåëóëíÉãÉ=ÇìêÅÜÖÉÑΩÜêí=ïÉêÇÉåK=

• rã=ÇáÉ=táêíëÅÜ~ÑíäáÅÜâÉáí=ÇÉë=mêçÇìâíÉë=òì=Éêã∏ÖäáÅÜÉåI=ãìëë=ÇáÉ=mêçÇìâíáçåëíÉÅÜåáâ=ÇÉë=
qê®ÖÉêëóëíÉãë==ÉåíïáÅâÉäí=ïÉêÇÉåK=

=

aÉê= fåÇìëíêáÉé~êíåÉê=dÉáëíäáÅÜ=iáÖ~ãÉåí~=^d= áëí=~å=ÇÉê=tÉáíÉêÄÉ~êÄÉáíìåÖ=ÇÉë=mêçàÉâíÉë= áã=o~ÜJ
ãÉå=ÉáåÉë=ïÉáíÉêÑΩÜêÉåÇÉå=cçêëÅÜìåÖëéêçàÉâíÉë=áåíÉêÉëëáÉêíK=

=

=



_ÉêáÅÜí=kêK=OSQOJp_JMN= = ep_I=^ÄíÉáäìåÖ=cHb=

ORKMPKOMMQ= = PP=L=PR=

T= _ÉëíáããìåÖÉå=òì=ÇáÉëÉã=cçêëÅÜìåÖëÄÉêáÅÜí=

aÉê=_ÉêáÅÜí=ïìêÇÉ=âä~ëëáÉêí=~äëW=£ÑÑÉåíäáÅÜ======

aáÉëÉê=_ÉêáÅÜí=Ç~êÑ=åáÅÜí=çÜåÉ=dÉåÉÜãáÖìåÖ=ÇÉê=ep_=~ìëòìÖëïÉáëÉ=îÉêîáÉäÑ®äíáÖí=ïÉêÇÉåK=gÉÖäáÅÜÉ=
sÉê∏ÑÑÉåíäáÅÜìåÖ=ÇÉë=_ÉêáÅÜíÉë=çÇÉê=qÉáäÉå=Ç~îçå=ÄÉÇ~êÑ=ÇÉê=ëÅÜêáÑíäáÅÜÉå=wìëíáããìåÖ=ÇÉê=ep_K=

báå=lêáÖáå~ä=ÇáÉëÉë=_ÉêáÅÜíÉë=ïáêÇ=îçå=ÇÉê=ep_=ÑΩê=R=g~ÜêÉ=~ìÑÄÉï~ÜêíK=

aáÉëÉê= _ÉêáÅÜí= áëí= åìê= ãáí= ÇÉå= råíÉêëÅÜêáÑíÉå= ÇÉë= mêçàÉâíäÉáíÉêë= ìåÇ= ÇÉë= mêçàÉâíîÉê~åíïçêíäáÅÜÉå=
ÖΩäíáÖK=

TKN= rãÑ~åÖ=ÇÉë=cçêëÅÜìåÖëÄÉêáÅÜíÉë=

aáÉëÉê=cçêëÅÜìåÖëÄÉêáÅÜí=ÄÉëíÉÜí=~ìë=ÇÉã=qáíÉäÄä~ííI=ÇÉã=^Äëíê~Åí=ìåÇ=PR=pÉáíÉå=áåâäK=^åÜ~åÖK=

=

_áÉäI=ORKMPKOMMQ=

eçÅÜëÅÜìäÉ=ÑΩê=^êÅÜáíÉâíìêI=_~ì=ìåÇ=eçäò=ep_I=_ìêÖÇçêÑI=_áÉä=



ep_I=^ÄíÉáäìåÖ=cHb= = _ÉêáÅÜí=kêK=OSQOJp_JMN=

PQ=L=PR= = ORKMPKOMMQ=

U= sÉêòÉáÅÜåáëëÉ= q~ÄÉääÉåîÉêòÉáÅÜåáë=

q~ÄÉääÉ=NW=cÉëíáÖâÉáíëïÉêíÉ=ÇÉë=_êÉííëÅÜáÅÜíÜçäòÉë=ÖÉã®ëë=kçêã=pf^=OSRKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NO 
q~ÄÉääÉ=OW=_ÉëÅÜêÉáÄìåÖ=ÇÉê=häÉÄëíçÑÑãáëÅÜìåÖÉå KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NP 
q~ÄÉääÉ=PW=mêΩÑâ∏êéÉêΩÄÉêëáÅÜí KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK OM 
q~ÄÉääÉ=QW=_êìÅÜîÉêë~ÖÉå=ÇÉê=_pe=_~äâÉå=ÇÉê=ÑΩåÑ=ÉêëíÉå=häÉÄëíçÑÑãáëÅÜìåÖÉå KKKKKKKKKKKKKKKKKKKKKKKKKK OP 
q~ÄÉääÉ=RW=Prüfungsablauf der Biegeversuche Serie 2KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK OQ 
q~ÄÉääÉ=SW=_êìÅÜîÉêë~ÖÉå=ÇÉê=_áÉÖÉîÉêëìÅÜÉ=pÉêáÉ=O=ãáí=häÉÄëíçÑÑ=kêK=VN KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK OR 
q~ÄÉääÉ=TW=wìë~ããÉåëíÉääìåÖ=ÇÉê=cÉëíáÖâÉáíëïÉêíÉ=ÇÉê=qê®ÖÉêëóëíÉãÉKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK PM 
q~ÄÉääÉ=UW=pÅÜäìëëÑçäÖÉêìåÖ=òì=ÇÉå=mêçàÉâíòáÉäÉåKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK PN 

UKO= ^ÄÄáäÇìåÖëîÉêòÉáÅÜåáë=

^ÄÄáäÇìåÖ=NW=rãîÉêíÉáäìåÖ=ÇÉê=_áÉÖÉëé~ååìåÖÉå=ÇìêÅÜ=ëìâòÉëëáîÉë=?cäáÉëëÉå?=ÇÉê=häÉÄëíçÑÑÑìÖÉ K P 
^ÄÄáäÇìåÖ=OW=pé~ååìåÖëJaÉÜåìåÖëJsÉêä®ìÑÉ=îçå=ÉáåÉã=ÇìâíáäÉå=E_~ìëí~ÜäF==ìåÇ=ÉáåÉã=ëéê∏ÇÉå=

EdìëëÉáëÉåF=_~ìëíçÑÑ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK S 
^ÄÄáäÇìåÖ=PW=aÉê=âä~ëëáëÅÜÉI=òìë~ããÉåÖÉëÉíòíÉ=nìÉêëÅÜåáíí KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK T 
^ÄÄáäÇìåÖ=QW=pÅÜìÄÄÉ~åëéêìÅÜìåÖ=ÇÉê=häÉÄëíçÑÑÑìÖÉ=ÖÉã®ëë=ÇÉê=âä~ëëáëÅÜÉå=qÜÉçêáÉ KKKKKKKKKKKKKKKKK U 
^ÄÄáäÇìåÖ=RW=fÇÉ~äáëáÉêíÉë=qê~ÖîÉêÜ~äíÉå=ÉáåÉë=ÇìâíáäÉå=_~äâÉåë=ÄÉá=òìåÉÜãÉåÇÉê=_Éä~ëíìåÖW==~F=

bä~ëíáëÅÜI=ÄHÅF=^Ää~ìÑ=ÇÉê=mä~ëíáÑáòáÉêìåÖI=ÇF=sçääëí®åÇáÖ=éä~ëíáÑáòáÉêí KKKKKKKKKKKKKKKKKKKKKKKKKK U 
^ÄÄáäÇìåÖ=SW=aáÉ=ÖêçëëÉ=pÅÜÉêìåÖ=áå=ÇÉê=åÉìíê~äÉå=^ÅÜëÉ=ÄÉá=ÇÉê=îçääëí®åÇáÖÉå=mä~ëíáÑáòáÉêìåÖ=ÇÉë=

nìÉêëÅÜåáííÉë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK V 
^ÄÄáäÇìåÖ=TW=j∏ÖäáÅÜÉ=_ÉÖêÉåòìåÖ=ÇÉê=häÉÄëíçÑÑJmä~ëíáÑáòáÉêìåÖ=~ìÑ=ÇáÉ=®ìëëÉêÉå=eçäòä~ãÉääÉåKKKK NM 
^ÄÄáäÇìåÖ=UW=áÇÉ~äáëÉêíÉë=qê~ÖîÉêÜ~äíÉå=ÇÉë=péÉòá~äâäÉÄëíçÑÑÉë=ÑΩê=Ç~ë=ÇìâíáäÉ=qê®ÖÉêëóëíÉãKKKKKKKK NM 
^ÄÄáäÇìåÖ=VW=wìÖJpÅÜÉêîÉêëìÅÜI=ìã=Ç~ë=KKKKKKKKKKKqê~ÖîÉêÜ~äíÉå=ÉáåÉë=häÉÄëíçÑÑÉë=òì=ÅÜ~ê~âíÉêáëáÉêÉå=NN 
^ÄÄáäÇìåÖ=NMW=fÇÉ~äáëáÉêíÉë=pé~ååìåÖJaÉÑçêã~íáçåëJsÉêÜ~äíÉåë==ÇÉë=péÉòá~äâäÉÄëíçÑÑÉë KKKKKKKKKKKKKK NN 
^ÄÄáäÇìåÖ=NNW=pÅÜåáííâê~ÑíîÉêä®ìÑÉ=áã=ÉáåÑ~ÅÜÉå=_~äâÉå=ãáí=däÉáÅÜä~ëí KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NN 
^ÄÄáäÇìåÖ=NOW=sÉêëìÅÜë~ìÑÄ~ì=ÇÉê=wìÖJpÅÜÉêJmêΩÑâ∏êéÉê=ÖÉã®ëë=bk==OMRW=^åÜ~åÖ=^ KKKKKKKKKKKKKKK NP 
^ÄÄáäÇìåÖ=NPW=bêÖÉÄåáëëÉ=ÇÉê=wìÖJpÅÜÉêJmêΩÑìåÖÉå=ÇÉê=~ìëÖÉï®ÜäíÉå=häÉÄëíçÑÑãáëÅÜìåÖÉå=ÄÉá=

Mãã=cìÖÉ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NQ 
^ÄÄáäÇìåÖ=NQW=bêÖÉÄåáëëÉ=ÇÉê=wìÖJpÅÜÉêJmêΩÑìåÖÉå=ÇÉê=~ìëÖÉï®ÜäíÉå=häÉÄëíçÑÑãáëÅÜìåÖÉå=ÄÉá=

MKRãã=cìÖÉ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NR 
^ÄÄáäÇìåÖ=NRW=bêÖÉÄåáëëÉ=ÇÉê=wìÖJpÅÜÉêJmêΩÑìåÖÉå=ÇÉê=~ìëÖÉï®ÜäíÉå=häÉÄëíçÑÑãáëÅÜìåÖÉå=ÄÉá=

NKMãã=cìÖÉ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NR 
^ÄÄáäÇìåÖ=NSW=bêÖÉÄåáëëÉ=ÇÉê=wìÖJpÅÜÉêJmêΩÑìåÖÉå=ÇÉê=~ìëÖÉï®ÜäíÉå=häÉÄëíçÑÑãáëÅÜìåÖÉå=ÄÉá=
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