. *U.l tlLr

Materiaux speciaux

ce )
92/7-* (856 &+$7($8%5-$17 — 1$7-218$/

5 o

. >

&3 AWSKRR 1 HWEDZ



3$57(1%,5¢(

PAKSH '/7/>'2 K

1 RAH SDUMDUDW

3DUMODILH GHSXIY SOV GH  VDIVRQV FROBPXWMIYHY %=+ * IRXSH PP REIQHUD ; F XUGH

VRXAVWQU® 9 DQRHV 2 O P SITXH &XE HQ DP SAL IDQWFKDT XH DQP* H QRAH FROWEXVRQ DX FXE
, OYRXV VX| I \\GH H] DUGHUDX]  DERUGY GX WRIGH SRXUDSHIAHYRIUQRAH @®RIR

/ HV YDBXLY DX VHOQ GH @I HOFH VH UDSSURFKHWGH FHTB TXEXQ FOXE GH VSRUNIQRXNXH PHW
SRXUFHD TXH @DJ HQFH VSRQVRUVH GlL 12 LHQWN FOXEV GHVSRUW GRFDX] ) RRWSXIE.  YDVNHW

RX HQFRUH 7HQQLY GH 7DEG®! 1 RWH u®1 FMAGDSSRUIMUI CRAH VRXMHQ HAGDFFRP SDJ QHURHV
FOXEV GDQV BIXUG YHIRSSHP HOADX TXRWGEHO

[ HOAMHSUVH

%=+ * IRXSH ,P P RELAHUHW\XQ JURXSH [P P REIQHUG* G2 DX] WDQVDPVRQY SURI HWIRQOHTDNV
HW\ CDFKDW@ YHQM HAID GRFDWRQ GH ELHQV DX SDUAEXAHLY 9RXV VRXKDIW] YHQGH GRXHU
RX DFKHWU QRXV G*S®\ RQV SRXU YRXV XCQH aTXISH GH SR HWIRQOHY IRWP 2V SRXU
FKDTXHP 2 iHU

) RQGVGHFRP P HA
(P SQ@ HOWV FRP P HIADX]
P P RELAHUG HOAHSUWH
EHWRQ G HOAHSUWH
QYHWAAMP HOAP P RELQHU
P P REIAHUGKDEMMRQ

* HVWIRQ GRFDWYH HW6\ QQF

%+ * URXSH ,P P RElAHUHWA  YRWH QVSRVIMRQ SRXU YRXV FROVHM@BUHWYRXV DHHRP SDIQHU
AV YRV SIRMW GH UHFKHUAKH GH YHQWA RAVGDRKDWP DLV DXWALSRXU YRXV J XIGHUGEQV YRV

& P DUFKHV DGP LQMADWYHY HW L.ODQAGUHY

YRQP DWK
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/D UHBVWRQ GV SROUHXY  GH
SKEWDXEUDON HW @ WRMCP H

NRXUD H FRQVA FXMIYH GH 1 DWRQDO

GRP LH®
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"RUEDQ SHX[ W VI S VHOMU" 4 XHOHWWRQ
SDUFRXWY/"

YRQAXU MI P DSSHIMB! -RUEDQ+HQY MDL DOV
HVM VXV IRPP2 | @67$& 7IRHY RO KDL
HIHA%@ P D SU |RUPP DMRQ HAP D1 RUP DWRQ DX
FHOAH MVTX4 @ TXISH WVHIYH DYDQW GH
LHRIOGHO RQWADX / HV 0 IOHVHQ&) $

-DL HQUXIWM LHRIOAB ) & / RUHQASRXUHQFDGLHU
@ TXISH 3 VHUYH SHOGDQW  VDIVRQV (VWM VXLV
G VRWP DIV DX 9DQQHV2 & GHSXLY  DQV

&RP P HOMM i VHOV LEL DX VHO GX FOXE HWGH
G TXISH"

"HP HVHQV ElHQ GDQV @ TXISH M VXLV BXQ GHV

SOV DOAHQY P DIOWIQDOAGROF MIFRP P HQOFH
FROODWH B FOE HW VDYRWU FRP P HQW 1O

| RQPVIRQCH

/| REMPW SUQASDOHVWWFR@PW RQ WH
GRIWGH P DIQWQLUM FOXE HQ' 1 DURQDO

F3 GAWSKRWR 1 HWBDZ

4 XHO HMWWVRQ WWBH GH MIX " 7RQ SRWHM GH
SU AGRIRQ HWAEOWW JDXFKHRX | GURIVMA"

-DL SOWMW XQ WO GH MX EDv® VXU @
FROVHUYDMRQ GRQF DX VHQ GXQH @ TXISH TXLD
@B EDTRQ HWIXLFRP ELQH 0 DIV N SHOVH DXL
SRXYRIUSUHQGH @ SR RQGHXUGDQV BIGRV GHV
G | HQWHXWY/

"HP HVHQV SOXV | CDIVH VXU® FuW J DXFKH GH
COMDTXH P«PH WL "D P DULYH GH NRXHU |

QLR

&RP P HO/WHOV X @B J URXSH DRWHTDP HOW

/ H P HIFD/R GKLYHU D SHP |V GDFEXHA@U GV
LHAUKHV SOV H S* UP HOQAHV FHD DP @QH ELHQ
aYIGHP P HOAGH @ VDI HWH HWGH @H S2 UHQFH
& HWAXQ SOV SRXU®! JURXSH TXL HVWWFRQFHLG?
HWTXLYIW | RQG GRS? LDARQP DIOAHQ

4 XHY VROV REMPAL Y SRXURHWM VDLVRQ™

/ REMPWL SUCASDOHVWFREPPW  RQ VH GRIWCGH
PDOMQU B FXE HQ 1DWRQDO  ( QUXIWMA

SHWRQQHP HOWV M VRXKDIWI SUHOGH XQ
PO P XP GHSMMUVXUBI MLDIO

/X HV XQ HHP S®1 GH NRXHXU TXL FRQHAH
| RRVEDOAWADYDIG, HUW FRP P HOWAHQ VRW/
Ve

-DULIYH |G DOP HQW; FRP EIQHU BV GHX[ FDU
BNV HOAD QHP HON ROATHX B VRIU &HD SHP HW
DXWWLGH VAR LHUGHVSUWTXDQG BV B VXOW CH
VROASDV @ HWGH VARUHQWIUYHLY @ Y1H DRWYH

-RUEDOQ XQP RWSRXUI QU

0 HFL|; VRXV GV B2 YRON HWEBNV GLLIHDQW
TXLQRXV DFFRP SDJ QHOAGXUDQWRXV GO H
0 HUALDX[ VXSSRUMLY TXLVH G* SOFHQAMHWTXL

QRXV VXLYHQADX WIBGH &RQAOXH | YHQWU QRXV
DXIRQV EHVRIQ GH YRXV HW GH YRV

HOFRXUDI HP HQW GDQV @ T X<« GX P DIQAHQ
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1RAH 2TXISH \AQRWH [2P IQQH SRXWXIW VRQ H FHBIOM
VDVRQ $SWEV XQH YIFVRULH FROAH O )&$9 5HERQ QRV
MEXHXVHY VH VROWHQFRUIH XQH IR [P SRVAHV | / D 91W8 HQQH
SDU EXW| JWEFH| GV 3 DOVDMRQY VI G HY / DXUD &DXEDO
HW6DI DD$] DRX] L

( @ FRQVHUYH VD VHRRQGH S@AH DX FIMWHP HOAGH 52 JIRQDO
GHUGH Bl 83% %3 TXIQ.  HW FUHXVHOWDIOQWL G FDUNDYHF
36377 9DQOHV WRMEP H DYHF GWVRWP DYV  SRON CGH
LHVILG

SI-HB/TRRHET | NHE-ABAE-BING-EHRB-(-

*WDFH | OXU YIEWRILH VXU @ SHBRXVH GX &RP SG{ H
6SRUAI GX 32 UHQQR VDP HALGHQHUIDAH | 5IDOMF 5 OV
1 RIU HAWDQF ROMG FLRAK2. BIXUMENHASRXUGN  €P HV GH
| LQD® GH &RXSH GH %4 HVIR) OH

/ HWDIH DX VRUAD @\ H IHPW@ FH P HIFUHGL HU 12 YUHU DX
VI H GH @ / LI XH GH %HVIR) QH W@ TXISH B VHUYH GX 92 & \H
G SOFHD GDQV BV &KV G5 LP RU FROAWH ®1) & 73 EHXLGHQ
3OXP HXUYRGRX 5 GIAP DQFKH 12 YUHU

#6SRUNYAH] K

O§RIFFOBNIBVETZ ( 4+ 1FQA

OHGHA.  -DQYIHU G JWIRXSH 1 DI IRQMIHOND * 6,
3RO 1 HQ PDWK DPLEDO 0 DOW XQ EXWGSO{ LV
( ELDUG HAWKQ VFRUH GH SDUW i @ SDXVH G 9 DQOHILY
VHVRONGQFIRV  EXW |

/D G ICP H P LWP SV D 2W CRFFDVIRQ GLOAJUHU GV
MXQHV MXHXL/8 DX JURXSH1

SABFRFBND BIFOHE RIF6 44

' DQV ® FDAH GH VD VFROUW DX /\ PP H/ H* LRV &K«QH GH
3RO\ S5RPDQH &DAHYDX] MXHXWH 8 ) &X FOE

QVSXVIIW®BN SKDVHV | LQDBN GX FKDP SIRQQDWGH ) IDOFH
VFRDLLH | 3DX DX VHQ GH @ TXISH GX 3u®i GY [ FHTHOFH GX
) RRVED@HP DIMXU 3()$ GH3ROAN

( @1 HWWRQ 2 TXISH UHP SRUMOWAH VIAH HAHS 3 VHOMLRQW
@) WDQFHDX 0 RQEADO/FRMDILH

2 UDQH6DIONV

-B | NFERLRCE. LHWFDBIEFDF

$SWEV GHX[ 2 AVRQV LHSRUAHY | FDXVHGH @ &RVIG O

0 IQLY%HR VHD GHUHVRXUDX FRP SB{ HVSRUM GH. HIFDGR

®IP R SLRFKDIO

e FHMW RFFDVRQ QRXV POEIHRQV @ €P H2GQURQ GX

VRXLORL | XWDORWDQV  SDU 9DQQHV 2 P SITXH &XE  HW

QRXV QRXV LHARXYHLRQV SRXUXQH VIRXVIA QRXYH@! | RUP X

DYHE XQH MAXURH HOAELHP HQW FRQVDFU H DX | RRED®D

12P 1QO

5HQGH YRXV B YHQRUHGAL l2YUHU DYHF OM 8

12P IQOHV 1 RXVUHAWRXYHIRQVBNS P DVEXQQV ®IVDP HAL
|2 YUHU DYDQWGH FQWUHU ®f Z HHN HQG DYHE OV 8

P DVEXQQVBIGP DQFKH 12 YUHU
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( QAD QHXUGX 9 DQQHV2 O P SITXH&OXXE

| REMPIL VXU FH P DWK VHD G H
SUHQGH GHV SRIOV G QV CREMIPVL

TXHCRQFRQODW®IP DIOAHD

1 RXV QHVRP P HV SDV 3 FRP SHO\2V

GHV HIRUV HAVGX FROMOX GH CRWH

MIX GHSXLY SOMEXLY P DVIFKV

/H WDYDIO HIHAM® FHV G HIELHV

VHP DIGHV P RQWH TXH @ JURXSH HW
VRIGDILH HWUAWK FROFHU* SDU B

P DIOAHQ

/ DGHX[ LEP H SKDVH G XKDP SIRQQDW
P P HOFH VRXAWNWK LOUMWWK G RF

EHDXFRXS GHSRIOWV; SUHOGH

/ H 9DQOHV 2 ®OP SITXH &XE P 2 UMM

GH WWU HQ 1DWRQDO P DIV GV

SDURBN QH VXI | IVHOWSDV 1O DXWG H V
DRVIAV VXUGH VWULDLO

2 UDCH6DIOW

0 DKLV %L0DUG
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2 UDCH 6DIOW

' DQVARWGEH )DBV* +(' {076 XQRUYB5%$1 &DOIQO0 $1* $1 2XP DU "$. +'7«

$SLEV @ FQWUH GX P HFDWR KIYHLODOKIHUVRIU P DLEL. MOVHU | K LOAWGE VRWP DIV
WP SV GHI DULHXQEIMQGHV P RXYHP HQW DX 9 DQQHV2 ®P SITXH&OE

$SLEV CDULY2 H GH COWIBTXDQW DLEV * KHEWP 1V HQ SUIRYHODOFH G( YUHX] G EXVWBQYLHU

2XP DU IDNKIVA VHVWHQIDI2 DYHF B 9DQOHV 2 OP SITXH &E HQ SLIRYHODORH GH

UHDXYDLY &HV GHUOHLY NRXWY ROAR JDBP HOAR W P RXYHP HOAV SXIVTXH B 9DQOHV 2 & D

HOUHI VAR CDULLY? HGH-XQIRUYXUEDQ DMDTXDQWGH  DQV HQ SLRYHODQFHGX ) &/ RUHQW
DIOVLTXH PH@D GH&DYIQ0 DQIDQ G I HQHXUFHOADOGH  DQV

&HD D DXWL2a YRO® GDQV B VHQV GHV G SDUV SXIVTXH 6DQ3 1] X] LD TXWY B FOE
GXWDQWAH P HFDVR DI LQ GH HRIQGAH O 6$ / 1QDV 0 RQWBHY FOE GH 1 DARQDO  VRXW
FRP P H +HWP DQQ (VP HOTXL D IHRIQNMCB6 / XVIVBQRV 6DIQAVD DXU 1DARQDO  ( QIO
0 DVKLDV %IDQRKDUG D TXIWY B19DQOHV2 ®P SITXHEOE LOHROQNR O P SITXHGH6DXP XU

) & 1 DARQDO

/ H 9DQQHV 2 OP SITXH &XE VRXKDIVM XQH ERQQH FROMOXDMRQ | 6DQG  + HUP DQQ HW
0 DDV
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