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E#C#C! $%&?%1,',*!/,=2.1@0+*!-+!A2!=&AA+! NE!

E#C#C#"! O&AA27+!-0!-1*1A1=2'+!-+!A1'(10/! NE!

E#C#C#4! O&AA27+!-+!A2!Y1%=&.+! NE!

E#E#! ;.2AJ*+! NF!

D;! ,$6L-$-#)%"*&.2*(-5('52* FD!

F#"#! `%1+.'2'1&.!-+*!-+.'*!-2.*!AR+*?2=+! NF!

F#4#! M,%1:1=2'1&.!-+*!=&.'2='*!+.'%+!A+*!/2',%120D! NF!

F#C#! O&.-1'1&.*!20D!A1/1'+*! NN!

F#C#"! a1D2'1&.!-0!/&-)A+! NN!

F#C#4! G2!:&%=+!&==A0*2A+! NN!

F#C#C! GR2.7A+!1.'+%V1.=1*1:! NQ!

,-$#).*@*0*N62'5#-#2*.#*&)2('22)%"* F:!

/;! N62'5#-#2* F:!

"#"#! S.'%&-0='1&.! N3!

"#4#! T=(+AA+! P8!

"#C#! T'0-+!-+!A2!=,%2/1@0+! P8!

"#C#"! O&.'%21.'+!,@01<2A+.'+!-+!M&.!I1*+*! P8!

"#C#4! 9,:&%/2'1&.!,A2*'1@0+!*+A&.!AR2D+!/,*1&V-1*'2A!b! P"!

"#C#C! 9,:&%/2'1&.!,A2*'1@0+!*+A&.!AR2D+!<+*'160A&VA1.702A!\! P4!

"#C#E! 9,:&%/2'1&.!,A2*'1@0+!*+A&.!AR2D+!&==A0*&V=+%<1=2A!_! PC!

"#C#F! O&.'%21.'+!-+!'%2='1&.!*+A&.!AR2D+!/,*1&V-1*'2A!b! PE!

"#C#N! O&.'%21.'+!-+!'%2='1&.!*+A&.!AR2D+!<+*'160A&VA1.702A!\! PE!

"#C#P! O&.'%21.'+!-+!'%2='1&.!*+A&.!AR2D+!&==A0*&V=+%<1=2A!_! PF!

"#E#! T'0-+!-0!?&AJ/)%+!-+!=&AA27+! PN!

"#E#"! O&.'%21.'+!,@01<2A+.'+!-+!M&.!I1*+*! PN!

"#E#4! O&.'%21.'+!-+!=1*21AA+/+.'! PP!

"#E#C! 9,:&%/2'1&.!,A2*'1@0+!*+A&.!AR2D+!/,*1&V-1*'2A!b! PQ!

"#E#E! 9,:&%/2'1&.!,A2*'1@0+!*+A&.!AR2D+!<+*'160A&VA1.702A!\! P3!

"#E#F! 9,:&%/2'1&.!,A2*'1@0+!*+A&.!AR2D+!&==A0*&V=+%<1=2A!_! Q8!

"#E#N! O&.'%21.'+!-+!'%2='1&.!*+A&.!AR2D+!/,*1&V-1*'2A!b! Q8!
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"#E#P! O&.'%21.'+!-+!'%2='1&.!*+A&.!AR2D+!<+*'160A&VA1.702A!\! Q"!

"#E#Q! O&.'%21.'+!-+!'%2='1&.!*+A&.!AR2D+!&==A0*&V=+%<1=2A!_! Q4!

>;! R)2('22)%"* KA!

4#"#! O&/?2%21*&.!-+*!-1::,%+.'*!/&-)A+*! QC!

4#4#! a%2='0%+!-+!A2!=,%2/1@0+! QC!

4#C#! 9,=&AA+/+.'!-0!6%1-7+!=2.'1A+<+%! QC!

4#E#! G1/1'+*!-0!/&-)A+! QE!

4#E#"! I2*'1=2'1&.! QE!

4#E#"#"! S.=1*1<+! QE!
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$ & '" '$

()*+,-.*+/0123.4-5/*+/06/07)*08.9/90

:.,;)*/ <=->

6mm2

Zircone 55,74 49,95 -10,4% 34,87 -30,2% 28,74 -17,6%

Emax 61,72 57,09 -7,5% 42,32 -25,9% 30,02 -29,1%

Variation 10,7% 14,3% 21,4% 4,5%

9mm2 12mm2

Bridge cantilever

16mm2

Contrainte équivalente de Von Mises
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!"!!!#

!"!!!$

!"!!!%

!"!!!&

!"!!!'

( ) #$ #(

*+,-./012-34+506127894695-34 5:0;94<

=2.>-39 ?/0;

6mm2

Zircone 1,89E-04 1,25E-04 -33,9% 1,04E-04 -16,6% 8,64E-05 -17,1%

Emax 4,69E-04 3,03E-04 -35,4% 2,39E-04 -21,1% 1,77E-04 -26,1%

Variation 148,1% 142,2% 129,3% 104,4%

Bridge cantilever

9mm2 12mm2 16mm2

Déformation élastique selon l'axe mésio-distal X
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LC446`FC4]

9]<]< +5UC?HKAFC4 5EK@AFYD6!@6EC4!EJK`6!W6@AFXDECkEF4NDKE!T

!7T9,73 ,*& K+7-B0S3,& 7//)=0. V S! +5UC?HKAFC4! 5EK@AFYD6! HK`FHKE6 @6EC4! EJK`6!
W6@AFXDECkEF4NDKE!T!i@K4@!D4FA5j!IK4@!E6!@CEFI6!L5?KHFYD6!64!UC4LAFC4!I6@!HCI^E6@]!&4!
?CDN6_!EJ5WCEDAFC4!I6@!LC4A?KF4A6@!i64!sj!64!UC4LAFC4!ID!IFKH^A?6!I6!@6LAFC4!BK?!?KBBC?A!
KD!IFKH^A?6!I6!@6LAFC4!F4U5?F6D?!ID!HbH6!HKA5?FKD]!&4!XE6D_!5WCEDAFC4!I6@!LC4A?KF4A6@!
i64!sj!64A?6!EJ6HK`!6A!EK!ZF?LC46 BCD?!D46!HbH6!@6LAFC4]

G(*,+-+.*7*0)(/

2K!LCHBK?KF@C4!I6@!I5UC?HKAFC4@!5EK@AFYD6@!@6EC4!EJK`6!W6@AFXDECkEF4NDKE!T!YD6!@DXFA!

EK!L5?KHFYD6!64!UC4LAFC4!I6@!IFUU5?64A6@!@6LAFC4@!B6?H6A!I6!?6HK?YD6?!YD6 S

• 26@!I5UC?HKAFC4@!5EK@AFYD6@!@6EC4!EJK`6!W6@AFXDECkEF4NDKE!@C4A!BED@!FHBC?AK4A6@!

IK4@!EK!BF^L6!64!6HK`!YD6!IK4@!L6EE6!64!ZF?LC46]

• 26@! I5UC?HKAFC4@! 5EK@AFYD6@! @6EC4! EJK`6 W6@AFXDECkEF4NDKE! IFHF4D64A! KW6L!

EJKDNH64AKAFC4! ID! IFKH^A?6! I6! @6LAFC4! BCD?! E6@! I6D`! HKA5?FKD`] 16AA6!

IFHF4DAFC4!6@A!EK!BED@!HK?YD56!64A?6!E6!HCI^E6!I6!97!6A!9=!HH7]

• 1C4A?KF?6H64A! KD`! I5UC?HKAFC4@! 5EK@AFYD6@! @6EC4! EJK`6! H5@FCkIF@AKE_! EK!

IFUU5?64L6! I6! I5UC?HKAFC4! 5EK@AFYD6! 64A?6! EK! ZF?LC46! 6A! EJ6HK`! KDNH64A6! 64!

UC4LAFC4!I6!EK!@6LAFC4!I6!EK!LC446`FC4 S!C4!BK@@6!I6!98s!IJ5LK?A!@D?!E6@!HCI^E6@!

I6!=!6A!: HH7 P!dfs!@D?!E6!HCI^E6!I6!9= HH7]

!

!"!!!!#

!"!!!$

!"!!!$#

!"!!!%

& ' $% $&

()*+,-./0+12)3.4/05672473+12 38.972:

;0,<+17 =-.9

i 9 6mm2

5,78E-05 Zircone 1,73E-04 1,58E-04 -8,7% 1,36E-04 -14,2% 8,95E-05 -34,0%

1,17E-04 Emax 1,90E-04 1,73E-04 -8,9% 1,79E-04 3,3% 1,32E-04 -26,4%

Variation 9,8% 9,5% 31,8% 47,0%

16mm212mm29mm2

Bridge cantilever

Déformation élastique selon l'axe vestibulo-lingual Y
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9]<]d +5UC?HKAFC4 5EK@AFYD6!@6EC4!EJK`6!CLLED@CkL6?WFLKE!�

!7T9,73 ,*& K+7-B0S3,& 7//)=0. W S! +5UC?HKAFC4! 5EK@AFYD6! HK`FHKE6 @6EC4! EJK`6!
CLLED@CkL6?WFLKE!�!i@K4@!D4FA5j!IK4@!E6!@CEFI6!L5?KHFYD6!64!UC4LAFC4!I6@!HCI^E6@]!&4!
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2K!LCHBK?KF@C4!I6@!I5UC?HKAFC4@!5EK@AFYD6@!@6EC4!EJK`6!CLLED@CkL6?WFLKE!�!YD6!@DXFA!

EK!L5?KHFYD6!64!UC4LAFC4!I6@!IFUU5?64A6@!@6LAFC4@!B6?H6A!I6!?6HK?YD6?!YD6 S

• 2K! I5UC?HKAFC4! 5EK@AFYD6! @6EC4! EJK`6! CLLED@CkL6?WFLKE! IFHF4D6! KW6L!

EJKDNH64AKAFC4!I6!EK!@6LAFC4!I6!EK!LC446`FC4 BCD?!E6@!HCI^E6@!64!6HK`]

• 2K!I5UC?HKAFC4!5EK@AFYD6!@6EC4!EJK`6!CLLED@CkL6?WFLKE!?6@A6!NECXKE6H64A!@AKXE6!

KW6L!EJKDNH64AKAFC4!I6!EK!@6LAFC4!I6!EK!LC446`FC4 BCD?!E6@!HCI^E6@!64!ZF?LC46]

• 2K!I5UC?HKAFC4!5EK@AFYD6 6@A!BED@!FHBC?AK4A6!IK4@!D46!BF^L6!64!6HK`!YD6!IK4@!

D46!BF^L6!64!ZF?LC46!6A! EK!IFUU5?64L6 64A?6!EK!ZF?LC46!6A! EJ6HK`!IFHF4D6!KW6L!

EJKDNH64AKAFC4!I6!EK!@6LAFC4 S!6EE6!IFHF4D6!I6!HCFAF5!64A?6!E6@!HCI^E6@!I6!=!6A!

: HH7 i?6@B6LAFW6H64A!9<<_es!6A!979sj!6A!L6D`!I6!97!6A!9= HH7 i=d_ls!6A!

=d_9sj]

!

!"!!!#

!"!!!$

!"!!!%

!"!!!&

' ( #$ #'

)*+,-./01,23*4/5016783584,23 49/:83;

;1-<,28 =./:

6mm2

Zircone 1,46E-04 1,25E-04 -14,2% 1,56E-04 24,6% 1,39E-04 -10,7%

Emax 3,41E-04 2,77E-04 -18,8% 2,57E-04 -7,1% 2,29E-04 -11,1%

Variation 133,5% 121,0% 64,8% 64,1%

9mm2 12mm2 16mm2

Bridge cantilever

Déformation élastique selon l'axe occluso-cervical Z
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!7T9,73 ,*&K+7-B0S3,&7//)=0. Q S!1C4A?KF4A6 I6!A?KLAFC4!HK`FHKE6 @6EC4!EJK`6!H5@FCk
IF@AKE!{! i@K4@!D4FA5j!IK4@! E6!@CEFI6!L5?KHFYD6!64! UC4LAFC4!I6@!HCI^E6@]!&4! ?CDN6_!
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• 2K! LC4A?KF4A6! I6! A?KLAFC4! I5L?CzA! B?CN?6@@FW6H64A! KW6L! EJKDNH64AKAFC4 ID!
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64A?6!=!6A!: HH7]

• 2K!LC4A?KF4A6!I6!A?KLAFC4!6@A!YDK@F!@FHFEKF?6_ YD6!EK!BF^L6!@CFA!64!ZF?LC46!CD!XF64!

64!6HK`!iHK`FHDH!d_:s!I6!IFUU5?64L6!BCD?!EK!BF^L6!I6!= HH7j]

9]<]= 1C4A?KF4A6!I6!A?KLAFC4!@6EC4!EJK`6!W6@AFXDECkEF4NDKE!T

!7T9,73 ,*& K+7-B0S3,& 7//)=0. RX S! 1C4A?KF4A6 I6! A?KLAFC4! HK`FHKE6 @6EC4! EJK`6!
W6@AFXDECkEF4NDKE!T!i@K4@!D4FA5j!IK4@!E6!@CEFI6!L5?KHFYD6!64!UC4LAFC4!I6@!HCI^E6@]!&4!
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6mm2

Zircone 47,1 29,08 -38,3% 23,07 -20,7% 16,77 -27,3%

Emax 49,41 30,25 -38,8% 23,86 -21,1% 17,13 -28,2%

Variation 4,9% 4,0% 3,4% 2,1%

Contrainte de traction selon l'axe mésio-distal X

Bridge cantilever

9mm2 12mm2 16mm2

!

"!

#!

$!

$ % &" &$

'()*+,-)*./0./*+,1*-()/2.3()/ 34,5./6

7-+1(). 89,5

6mm2

Zircone 8,284 7,259 -12,4% 7,668 5,6% 3,911 -49,0%

Emax 7,95 6,8 -14,5% 6,852 0,8% 3,765 -45,1%

Variation -4,0% -6,3% -10,6% -3,7%

Bridge cantilever

Contrainte de traction selon l'axe vestibulo-lingual Y

9mm2 12mm2 16mm2
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&!

$ ' &" &$

()*+,-.*+/01/0+,-2+.)*03/4)*0 45-6/07

8.,2)*/ 9:-6
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• 2K!LC4A?KF4A6!I6!A?KLAFC4!IFHF4D6!KW6L!EJKDNH64AKAFC4!I6!IFKH^A?6!I6!LC446`FC4!

64A?6!E6@!@6LAFC4@!I6!=!P!97!HH7 6A!6@A!@AKXE6!64A?6!97!6A!9= HH7]

• 2K!LC4A?KF4A6!I6! A?KLAFC4!6@A! FLF!KD@@F!YDK@F!5YDFWKE64A6_ YD6! EK!BF^L6!@CFA!64!

ZF?LC46!CD!XF64!64!6HK`]!&EE6!6@A!A?^@!E5N^?6H64A!F4U5?F6D?6!BCD?!EK!BF^L6!64!

6HK`!iHK`FHDH!e_ls!F4U5?F6D?6j]

6mm2

Zircone 36,76 28,21 -23,3% 18,43 -34,7% 18,4 -0,2%

Emax 36,01 26,7 -25,9% 17,36 -35,0% 18,06 4,0%

Variation -2,0% -5,4% -5,8% -1,8%

Contrainte de traction selon l'axe occluso-cervical Z

Bridge cantilever

9mm2 12mm2 16mm2
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• 2K!IFUU5?64L6!64A?6!E6@!HKA5?FKD`!6@A!NECXKE6H64A!LC4@AK4A6!6A!LCHB?F@6!64A?6!

79_ds!6A!<8_:s]

6mm2

Zircone 36,7 21,81 -40,6% 24,4 11,9% 20,16 -17,4%

Emax 45,57 28,55 -37,3% 29,62 3,7% 24,66 -16,7%

Variation 24,2% 30,9% 21,4% 22,3%

16mm2

Polymère collage

9mm2 12mm2

Contrainte équivalente de Von Mises
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9,),3-,/:";! 6,+-(4-)<
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• (F!EK!IFHF4DAFC4!I6@!LC4A?KF4A6@!6@A!LC4@AK4A6!64A?6!E6@!HCI^E6@!I6!=_!:!6A!97!

HH7 i64A?6!k9l_7!6A!k7<_9sj_!6EE6!6@A!BED@!UKFXE6!64A?6!E6@!HCI^E6@!I6!97!6A!9=

HH7 ikf_:s!BCD?!EK!ZF?LC46!6A!k=_fs!BCD?!EJ6HK`j]

• 26@! LC4A?KF4A6@! I6! LF@KFEE6H64A! @C4A! ECLKEF@56@! KD! 4FW6KD! I6! EK! BK?AF6!

B5?FBM5?FYD6!H5@FKE6!ID!BCE\H^?6!I6!LCEEKN6]

6mm2

Zircone 12,31 9,677 -21,4% 7,44 -23,1% 6,851 -7,9%

Emax 14,94 12,22 -18,2% 9,432 -22,8% 8,798 -6,7%

Variation 21,4% 26,3% 26,8% 28,4%

Polymère collage

9mm2 12mm2 16mm2

Contrainte de cisaillement

!

"

#!

#"

$!

% & #$ #%

'()*+,-)*./0./1-2,-33.4.)*

5,),6-,/7$8! 9,+-(3-):



fl

9]d]< +5UC?HKAFC4 5EK@AFYD6!@6EC4!EJK`6!H5@FCkIF@AKE!{

!7T9,73 ,*& K+7-B0S3,& 7//)=0. RZ S! +5UC?HKAFC4! 5EK@AFYD6! HK`FHKE6 @6EC4! EJK`6!
H5@FCkIF@AKE!{!i@K4@!D4FA5j!IK4@! E6!@CEFI6!LCEE6 64!UC4LAFC4!I6@!HCI^E6@]!&4!?CDN6_!
EJ5WCEDAFC4!I6@!LC4A?KF4A6@!i64!sj!I6!EK!LCEE6!64!UC4LAFC4!ID!IFKH^A?6!I6!@6LAFC4!I6!EK!
L5?KHFYD6! BK?! ?KBBC?A! KD! IFKH^A?6! I6! @6LAFC4! F4U5?F6D?]! &4! XE6D_! 5WCEDAFC4! I6@!
LC4A?KF4A6@!i64!sj!64A?6!E6!%K?FCEF4y!6A!E6!>K4KWFK!07 ]8 BCD?!D46!HbH6!@6LAFC4]

G(*,+-+.*7*0)(/

2K!LCHBK?KF@C4!I6! EK!I5UC?HKAFC4!5EK@AFYD6!@6EC4! EJK`6!H5@FCkIF@AKE!{!YD6!@DXFA! EK!

LCEE6!64!UC4LAFC4!I6@!IFUU5?64A6@!@6LAFC4@!I6!L5?KHFYD6!B6?H6A!I6!?6HK?YD6?!YD6 S

• 2K!I5UC?HKAFC4!5EK@AFYD6!6@A!BED@!FHBC?AK4A6!IK4@!EK!LCEE6!EC?@YD6!EK!BF^L6!6@A!

64!6HK`_ YD6!EC?@YD6!EK!BF^L6!6@A!64!ZF?LC46]

• 2K!IFUU5?64L6!I6!I5UC?HKAFC4!5EK@AFYD6!64A?6!EK!ZF?LC46!6A!EJ6HK`!IFHF4D6!KW6L!

EJKDNH64AKAFC4!I6!EK!@6LAFC4!I6!EK!BF^L6 S!6EE6!6@A!I6D`!UCF@!BED@!5E6W56!BCD?!E6@!

BF^L6@!64!6HK` I6@!HCI^E6@!I6!=!6A!: HH7 YD6!BCD?!L6EE6@!64!ZF?LC46!6A!I6!

HCFAF5!BED@!5E6W56!BCD?!E6@!BF^L6@!64!6HK`!I6@!HCI^E6@!I6!9= HH7 YD6!BCD?!

L6EE6@!64!ZF?LC46]

• >ED@!EK!@6LAFC4!I6!EK!BF^L6!64!ZF?LC46!KDNH64A6_!HCF4@!EK I5UC?HKAFC4!5EK@AFYD6

I6!EK!LCEE6!WK?F6!BCD?!A64I?6!W6?@!D46!IFUU5?64L6!YDK@F!4DEE6!64A?6!E6@!HCI^E6@!

I6!97!6A!9= HH7]

• 2C?@YD6!EK!@6LAFC4!I6!EK!BF^L6!64!6HK`!KDNH64A6_!EK!IFHF4DAFC4 I6!I5UC?HKAFC4!

5EK@AFYD6!IK4@!EK!LCEE6!6@A!BED@!LC4@AK4A6!i64A?6!k97_<s!6A!k79_dsj]

!

!"!!!#

!"!!!$

!"!!!%

!"!!!&

% ' (# (%

)*+,-./01,23*4/5016783584,2349/:83;

</2/=1/3>#?! @/-1,412A

6mm2

Zircone 2,90E-04 2,36E-04 -18,6% 2,18E-04 -7,7% 2,17E-04 -0,6%

Emax 5,74E-04 4,77E-04 -16,9% 3,75E-04 -21,4% 3,29E-04 -12,3%

Variation 98,2% 102,2% 72,0% 51,7%

Polymère collage

9mm2 12mm2 16mm2

Déformation élastique selon l'axe mésio-distal X



f:

9]d]d +5UC?HKAFC4 5EK@AFYD6!@6EC4!EJK`6!W6@AFXDECkEF4NDKE!T

!7T9,73 ,*& K+7-B0S3,& 7//)=0. RU S! +5UC?HKAFC4! 5EK@AFYD6! HK`FHKE6 @6EC4! EJK`6!
W6@AFXDECkEF4NDKE!T i@K4@!D4FA5j!IK4@!E6!@CEFI6!LCEE6 64!UC4LAFC4!I6@!HCI^E6@]!&4!?CDN6_!
EJ5WCEDAFC4!I6@!LC4A?KF4A6@!i64!sj!I6!EK!LCEE6 64!UC4LAFC4!ID!IFKH^A?6!I6!@6LAFC4!I6!EK!
L5?KHFYD6! BK?! ?KBBC?A! KD! IFKH^A?6! I6! @6LAFC4! F4U5?F6D?]! &4! XE6D_! 5WCEDAFC4! I6@!
LC4A?KF4A6@!i64!sj!64A?6!E6!%K?FCEF4y!6A!E6!>K4KWFK!07 ]8 BCD?!D46!HbH6!@6LAFC4]

G(*,+-+.*7*0)(/

2K!LCHBK?KF@C4!I6!EK!I5UC?HKAFC4!5EK@AFYD6!@6EC4!EJK`6!W6@AFXDECkEF4NDKE!T_ YD6!@DXFA!

EK!LCEE6!64!UC4LAFC4!I6@!IFUU5?64A6@!@6LAFC4@!I6!L5?KHFYD6_ B6?H6A!I6!?6HK?YD6?!YD6 S

• 2K!I5UC?HKAFC4!5EK@AFYD6!6@A!BED@!FHBC?AK4A6!IK4@!EK!LCEE6!EC?@YD6!EK!BF^L6!6@A!

64!6HK`_ YD6!EC?@YD6!EK!BF^L6!6@A!64!ZF?LC46]

• 2C?@YD6!EK!@6LAFC4!I6!EK!BF^L6!KDNH64A6_!EK!I5UC?HKAFC4!5EK@AFYD6!IK4@!EK!LCEE6!

IFHF4D6_! 6`L6BA5! BCD?! E6! HCI^E6! I6! 97 HH7 C|! EJC4! 4CA6! D46! E5N^?6!

KDNH64AKAFC4!I6!9<_fs!EC?@YD6!EK!BF^L6!6@A!64!6HK`_ 6A!D46!IFUU5?64L6!YDK@F!

4DEE6!i9_lsj!BCD?!D46!BF^L6!64!ZF?LC46]

• 2K!IFUU5?64L6!I6!I5UC?HKAFC4!KD!4FW6KD!I6!EK!LCEE6!64A?6!D46!BF^L6!64!ZF?LC46!

6A!D46!BF^L6!64!6HK`!WK?F6!I6!77_9s![D@YDJP!dd_<s]

6mm2

Zircone 3,16E-04 2,52E-04 -20,2% 2,86E-04 13,7% 1,91E-04 -33,2%

Emax 3,86E-04 3,64E-04 -5,7% 3,70E-04 1,8% 2,56E-04 -30,7%

Variation 22,1% 44,3% 29,2% 34,0%

16mm212mm29mm2

Polymère collage

Déformation élastique selon l'axe vestibulo-lingual Y

!

!"!!!#

!"!!!$

!"!!!%

% & '# '%

()*+,-./0+12)3.4/05672473+1238.972:

;.1.<0.2=#>! ?.,0+301@
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9]d]e +5UC?HKAFC4 5EK@AFYD6!@6EC4!EJK`6!CLLED@CkL6?WFLKE!�

!7T9,73 ,*& K+7-B0S3,& 7//)=0. RO S! +5UC?HKAFC4! 5EK@AFYD6 HK`FHKE6 @6EC4! EJK`6!
CLLED@CkL6?WFLKE!� i@K4@!D4FA5j!IK4@!E6!@CEFI6!LCEE6 64!UC4LAFC4!I6@!HCI^E6@]!&4!?CDN6_!
EJ5WCEDAFC4!I6@!LC4A?KF4A6@!i64!sj!I6!EK!LCEE6!64!UC4LAFC4!ID!IFKH^A?6!I6!@6LAFC4!I6!EK!
L5?KHFYD6! BK?! ?KBBC?A! KD! IFKH^A?6! I6! @6LAFC4! F4U5?F6D?]! &4! XE6D_! 5WCEDAFC4! I6@!
LC4A?KF4A6@!i64!sj!64A?6!E6!%K?FCEF4y!6A!E6!>K4KWFK!07 ]8 BCD?!D46!HbH6!@6LAFC4]

G(*,+-+.*7*0)(/

2K!LCHBK?KF@C4!I6!EK!I5UC?HKAFC4!5EK@AFYD6!@6EC4!EJK`6!CLLED@CkL6?WFLKE!�_ YD6!@DXFA!

EK!LCEE6!64!UC4LAFC4!I6@!IFUU5?64A6@!@6LAFC4@!I6!L5?KHFYD6_ B6?H6A!I6!?6HK?YD6?!YD6 S

• 2K!I5UC?HKAFC4!5EK@AFYD6!6@A!BED@!FHBC?AK4A6!IK4@!EK!LCEE6!EC?@YD6!EK!BF^L6!6@A!

64!6HK`!YD6!@F!EC?@YD6!EK!BF^L6!6@A!64!ZF?LC46]

• 2K!I5UC?HKAFC4!KDNH64A6!BCD?!E6!HCI^E6!I6!: HH7 KWK4A!I6!?6XKF@@6?!6A!I6!@6!

@AKXFEF@6?!BCD?!E6!HCI^E6!I6 9=!HH7]

• 2K!IFUU5?64L6!I6!I5UC?HKAFC4!KD!4FW6KD!I6!EK!LCEE6_ 64A?6!D46!BF^L6!64 ZF?LC46!

6A!D46!BF^L6!64!6HK`_ WK?F6!I6!de_:s!P!=d_:s]

9]d]= 1C4A?KF4A6!I6!A?KLAFC4!@6EC4!EJK`6!H5@FCkIF@AKE!{

!7T9,73 ,*& K+7-B0S3,& 7//)=0. RV S! 1C4A?KF4A6 I6! A?KLAFC4! HK`FHKE6 @6EC4! EJK`6!
H5@FCkIF@AKE!{!i@K4@!D4FA5j!IK4@! E6!@CEFI6!LCEE6!64!UC4LAFC4!I6@!HCI^E6@]!&4!?CDN6_!
EJ5WCEDAFC4!I6@!LC4A?KF4A6@!i64!sj!64!UC4LAFC4!ID!IFKH^A?6!I6!@6LAFC4!BK?!?KBBC?A!KD!
IFKH^A?6!I6!@6LAFC4!F4U5?F6D?!ID!HbH6!HKA5?FKD]!&4!XE6D_!5WCEDAFC4!I6@!LC4A?KF4A6@!
i64!sj!64A?6!EJ6HK`!6A!EK!ZF?LC46 BCD?!D46!HbH6!@6LAFC4]

6mm2

Zircone 3,39E-04 4,22E-04 24,5% 2,65E-04 -37,2% 2,70E-04 2,0%

Emax 5,20E-04 6,16E-04 18,4% 4,37E-04 -29,1% 4,43E-04 1,4%

Variation 53,4% 45,9% 64,9% 64,0%

9mm2 12mm2 16mm2

Polymère collage

Déformation élastique selon l'axe occluso-cervical Z

!

!"!!!#

!"!!!$

!"!!!%

!"!!!&

% ' (# (%

)*+,-./01,23*4/5016783584,2349/:83;

</2/=1/3>#?! @/-1,412A

6mm2

Zircone 8,671 11,02 27,1% 5,885 -46,6% 5,633 -4,3%

Emax 11,14 14,22 27,6% 5,108 -64,1% 3,855 -24,5%

Variation 28,5% 29,0% -13,2% -31,6%

Contrainte de traction selon l'axe mésio-distal X

Polymère collage

9mm2 12mm2 16mm2

!

"

#!

#"

$ % #& #$

'()*+,-)*./0./*+,1*-()/2.3()/34,5./6

7,),8-,/9&:! ;,+-(3-)<
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G(*,+-+.*7*0)(/

2K!LCHBK?KF@C4!I6@!LC4A?KF4A6@!I6!A?KLAFC4!HK`FHKE6 @6EC4!EJK`6!H5@FCkIF@AKE!{_ YD6!

@DXFA!EK!LCEE6 64!UC4LAFC4!I6@!IFUU5?64A6@!@6LAFC4@_ B6?H6A!I6!?6HK?YD6?!YD6 S

• 2K! LC4A?KF4A6! I6! A?KLAFC4! 6@A! EK! BED@! FHBC?AK4A6! IK4@! E6! HCI^E6! I6! : HH7

i@DB5?F6D?6! I6! 7fs! KD! HCI^E6! I6! = HH7j]! &EE6! I5L?CzA! 64@DFA6! 64A?6! E6@!

HCI^E6@!I6!:_!97!6A!9=!HH7]

• 2K! LC4A?KF4A6! I6! A?KLAFC4! 6@A! F4U5?F6D?6! IK4@! EK! LCEE6! EC?@YD6! EK! BF^L6! 6@A! 64!

ZF?LC46_ BCD?!E6@!HCI^E6@!I6!=!6A!: HH7 i64WF?C4!7:s!I6!IFUU5?64L6j]!&4@DFA6_

LJ6@A! EC?@YD6! EK!BF^L6!6@A!64!6HK`!YD6! EK!LCEE6!@DXFA!HCF4@!I6!LC4A?KF4A6@! ik

9<_7s!BCD?!E6!HCI^E6!I6!97!HH7 6A!k<9_=s!BCD?!E6!HCI^E6!I6!9= HH7j]

9]d]f 1C4A?KF4A6!I6!A?KLAFC4!@6EC4!EJK`6!W6@AFXDECkEF4NDKE!T

!7T9,73 ,*& K+7-B0S3,& 7//)=0. RW S! 1C4A?KF4A6 I6! A?KLAFC4! HK`FHKE6 @6EC4! EJK`6!
W6@AFXDECkEF4NDKE!T!i@K4@!D4FA5j!IK4@!E6!@CEFI6!LCEE6!64!UC4LAFC4!I6@!HCI^E6@]!&4!?CDN6_!
EJ5WCEDAFC4!I6@!LC4A?KF4A6@!i64!sj!64!UC4LAFC4!ID!IFKH^A?6!I6!@6LAFC4!BK?!?KBBC?A!KD!
IFKH^A?6!I6!@6LAFC4!F4U5?F6D?!ID!HbH6!HKA5?FKD]!&4!XE6D_!5WCEDAFC4!I6@!LC4A?KF4A6@!
i64!sj!64A?6!EJ6HK`!6A!EK!ZF?LC46 BCD?!D46!HbH6!@6LAFC4]

G(*,+-+.*7*0)(/

2K!LCHBK?KF@C4!I6@!LC4A?KF4A6@!I6!A?KLAFC4!HK`FHKE6 @6EC4!EJK`6!W6@AFXDECkEF4NDKE!T_

YD6!@DXFA!EK!LCEE6!64!UC4LAFC4!I6@!IFUU5?64A6@!@6LAFC4@_ B6?H6A!I6!?6HK?YD6?!YD6 S

• 2K!LC4A?KF4A6!I6!A?KLAFC4!KDNH64A6!E5N^?6H64A!IK4@!EK!LCEE6!64A?6!E6@!HCI^E6@!

I6!=!6A!:!HH7]!&EE6!I5L?CzA 64@DFA6!64A?6!E6@!HCI^E6@!I6!:_!97!6A!9= HH7 @KDU!

EC?@YD6!EK!BF^L6!6@A!64!ZF?LC46]!&4A?6!97!6A!9=!HH7_!C4!4CA6!I6@!WKE6D?@!YDK@F!

@FHFEKF?6@]

• 2K! LC4A?KF4A6! I6! A?KLAFC4! 6@A! F4U5?F6D?6! IJ64WF?C4! 98! P! 78s! BCD?! EK! LCEE6!

@DBBC?AK4A!D46!BF^L6!64!ZF?LC46 KD!4FW6KD!I6@ HCI^E6@!I6!=_!:!6A!97!HH7]!&4!

6mm2

Zircone 2,173 2,443 12,4% 1,734 -29,0% 1,767 1,9%

Emax 2,598 2,727 5,0% 1,935 -29,0% 1,204 -37,8%

Variation 19,6% 11,6% 11,6% -31,9%

16mm2

Contrainte de traction selon l'axe vestibulo-lingual Y

Polymère collage

9mm2 12mm2

!

"

#

$

% & "# "%

'()*+,-)*./0./*+,1*-()/2.3()/34,5./6

7,),8-,/9#:! ;,+-(3-)<



l7

?6WK4LM6_!BCD?!E6!HCI^E6!I6!9=!HH7_!LJ6@A!EK!LCEE6!@DBBC?AK4A!EJ6HK`!YDF!?6tCFA!

<7s!I6!LC4A?KF4A6@!64!HCF4@!YDJKW6L!D46!BF^L6!64!ZF?LC46]

9]d]l 1C4A?KF4A6!I6!A?KLAFC4!@6EC4!EJK`6!CLLED@CkL6?WFLKE!�

!7T9,73 ,*& K+7-B0S3,& 7//)=0. RQ S! 1C4A?KF4A6@! I6! A?KLAFC4!HK`FHKE6 @6EC4! EJK`6!
CLLED@CkL6?WFLKE!� i@K4@!D4FA5j!IK4@!E6!@CEFI6!LCEE6 64!UC4LAFC4!I6@!HCI^E6@]!&4!?CDN6_!
EJ5WCEDAFC4!I6@!LC4A?KF4A6@!i64!sj!64!UC4LAFC4!ID!IFKH^A?6!I6!@6LAFC4!BK?!?KBBC?A!KD!
IFKH^A?6!I6!@6LAFC4!F4U5?F6D?!ID!HbH6!HKA5?FKD]!&4!XE6D_!5WCEDAFC4!I6@!LC4A?KF4A6@!
i64!sj!64A?6!EJ6HK`!6A!EK!ZF?LC46 BCD?!D46!HbH6!@6LAFC4]

G(*,+-+.*7*0)(/

2K!LCHBK?KF@C4!I6@!LC4A?KF4A6@!I6!A?KLAFC4!HK`FHKE6 @6EC4!EJK`6!CLLED@CkL6?WFLKE!�_

YD6!@DXFA!EK!LCEE6!64!UC4LAFC4!I6@!IFUU5?64A6@!@6LAFC4@_ B6?H6A!I6!?6HK?YD6?!YD6 S

• 2K!LC4A?KF4A6!I6!A?KLAFC4!IFHF4D6!YDK@FH64A!I6!HCFAF5!64A?6!E6@!@6LAFC4@!I6!=!6A!

:!HH7 o EK!IFHF4DAFC4!6@A!64@DFA6!BED@!?5IDFA6!64A?6!E6@!IFKH^A?6@!BED@!5E6W5@]

• 2K! LC4A?KF4A6! I6! A?KLAFC4! 6@A! B?6@YD6! @FHFEKF?6! 64A?6! E6@! I6D` HKA5?FKD`!

@DBBC?A5@! BK?! EK! LCEE6_ KW6L! I6@! WKE6D?@! E5N^?6H64A! F4U5?F6D?6@! BCD?! E6@!

HCI^E6@!@DBBC?AK4A!EK!ZF?LC46]!2K!WK?FKAFC4!HK`FHKE6!F4A6?!HKA5?FKD`!LC4L6?46

E6!HCI^E6!I6!97 HH7]

6mm2

Zircone 19,38 11,121 -42,6% 9,806 -11,8% 9,462 -3,5%

Emax 18,64 10,079 -45,9% 8,598 -14,7% 9,068 5,5%

Variation -3,8% -9,4% -12,3% -4,2%

Contrainte de traction selon l'axe occluso-cervical Z

Polymère collage

9mm2 12mm2 16mm2

!

"!

#!

$!

% & "# "%

'()*+,-)*./0./*+,1*-()/2.3()/34,5./6

7,),8-,/9#:! 6-+1().



! l<!

7]! +F@LD@@FC4!

!

7]9]! 1CHBK?KF@C4!I6@!IFUU5?64A@!HCI^E6@!

!

26@!IFUU5?64A@!LKELDE@!B6?H6AA64A!IJ5ADIF6?!E6@!BCF4A@!C|!@J6`6?L64A!E6@!LC4A?KF4A6@!IK4@!

EK! L5?KHFYD6! 6A! EK! LCEE6! 6A! IC4L! E6@! UKFXE6@@6@! I6! L6@! HKA5?FKD`]! 16@! UKFXE6@@6@!

?6B?5@64A64A!E6@!I6D`!5LM6L@!BCA64AF6E@!I6!EK!?5KEF@KAFC4!I6@!X?FIN6@!LCEE5@!@CFA!S!

k! D46!U?KLAD?6!LCM5@FW6!I6!EK!L5?KHFYD6_!

k! D4!I5LCEE6H64A!I6!EK!BF^L6!EF5!P!D46!I5A5?FC?KAFC4!ID!BCE\H^?6!I6!LCEEKN6]!

!

7]7]! 0?KLAD?6!I6!EK!L5?KHFYD6!

!
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