
- i.l$S..- u+str:Ett ilhlltilfl*.y !h$ L.;r.ll

g.** F"f.^;m;
Procfi6s d'usinage ;u"tJ''ll

.Vrr 7, : 6erJl

sitrll s*.lr.Jl ;\$il

Z0Z2 lZ0Zl : ,$il+$ Ij-Jt

3 PEST GM s 631,,*dl

.LtE 5 : ddle*Jl

& .J$i5l-J. t {.el3il *au . L}i,-ltiL*t;rl k+le ,J,.--1" eXlt +- t$rtS;^lli.cll' -U #
t ltclo di*.-llddl C.t*l r!.,:L:i

.f dEJIJ g-3pilldr# SJtll^

f t$ d6 ir'dtL *lJ.ol g^ t ( eFdll ;l;. ) tliJl J+'dg*'i,J*t ueU

.Ll3j 7 :sil3lleJ+ll

.ltJiJt dl-'tu)l l-rE: i-,l'l*- 0" JKI g+*l kJt ,JFIll. 4l$=.,SLl,*e 4*+S:lt Jrijldui,iilt,-i*ll-,l

d!. , dL.,i,.,)1tu3"u.e r*r*r. -l a++liit drd,.,iill r...rglL-l ,'U^ t UtJt iSSIS+^!1 LJaiL. ^rlt c.rli ,.1.rUl

' dudlldsHt{ Crt*Ill +rLl k++

f u;l-Yl t{J i }-t*)t J*ti"ll a*r I - ' '-J " r-i ar.i-l .

. .t3l+&J 4i1#.1+*l* dL*1,',1 6Yb,- liljp^, . .i-i-Yl ha l-r.r.o iP C$ .

.bIti 8 ;&ltlll rj{l

f .jhs) {S^Jt ,jJ}Jt .r' l- ,.!Jtll d}" +r,}-i 4li*t dS-iJl rs, Lts*lt 6i*Jl :3,",Jt ei'-i ,S"l

.( i:eJr,.rEJc'll - rJ.*:.,,^ltil.rYl- aNlt3u - 1qt*tt#.S) i.+^lt : lrri r.ri'i G*-rt d{J )



- i{S..- q#JJjS$t HL:ll i3l,,,y t*h$ {-Ur.ll

c2- * r*^-

;"m;
\A-fl$=F*--

:Ortff.iJt

3 irdl

_.ililt 
"_-..,t.t-Jl 

Jliil Cf..-,

2022 I 2021 r l':5.ts.tt litt
3 PEST GM : rgJi'r'll

Procddds d'usinage
.l*tz

.Llii 5 : cj.rYlrJ+ll

.Lt3: t.S ;.P.all gljr:l

: pcJtdle

jSJ"$ 
"l"J,^ll 

,,hJl ,+ Jl ,Jilt cl;l glS .rL ol:-. LlSll LJli^ it d+t ir etI & .s;l;+

.iJill &,-:.1. .u; i,;L,Ji a.:4. qlLc ol.:la;l

: d*S.illl d3.a

iUl ,gl*, dl-i e" {li,i^ O:Sj aJilt ora .iJil A)l drs,ill ,}&l d+l ip. oIJSL cI= I lii*ll
. aly el;rsYl y dl& I t ' I Oo-Jl-i eio.,Yl '-+ll ir^,,itt*,Ji'l.iiI

: t\h')l di'a

ds,f,)l ,J""i-t . 4$t 4is!- ilt* ,:E ,rtJsl dL'idL. d6^i,X J#ii Oir d+lo 'J*+ et6-il1 a;ri.-.
.oiJ+lt 4+nL n#,-ll4JJUI Jli.$Jsll -A+il3t-Yl

&ii 1.5 : gLilt el-l ualL4f sb d,4I JS

.( Rz 5-15 Pm d Rz < 1 Pm) i':iii^'!'t' -

.driiJ* {.s,.L- ir}-

. ,sijltL:li. d t6-,l
( L.rLii^ll pti-jYl ol.$i$ LtrJ'il sc i-1i; jlsll;:++ L-r6. -

!t$ Z 3 $.all3 er-.sjll ui diJill

gJi*Jt ilL- .l^ .i..,=; ,,:r,_:;ill .e+:' Jl ;c. gl 4$.'-ll etill ,l{jl .:gLo i ,J.'l-t cASill
.:l-/l {Jill-r,rh-;.yl-.jll ll y;ll y-r-l+11 U ej dl'+r L e!* ,l{jl }t ,-iq; +:l .L-ll
,3ti (6J+e) i-ou 6i* Jl &L",,.'L+ 4lilg glib {5-n+ ,J-:-:" 4ilo ,JJ"-J| :l-/l el-ltt kl+'i.it

. i":lJlfj+,,'-&l 3n3 . lrs 6;i- &l+c+*

d+lrl^. i-1- crtr.rl d1-,1-1{ iJill Cl*llos;:Ul ,rs & r"i+. ;rtJlL-r, O:+ 6.;;9 $,att
.i-ti {$+Er:i;-sa aiUcl

: g,$lt Ji+r i;fr,I it3.,;E

: i.s.- jJla udr &H*: ry{L



.irtJlL;r.r.ir cS$lSJ..:44.,,Ji 
i* Yg+_lLl o

.6J'g ',,1"'1 O

.;t lt {-,,:lt ) &lJI i+-rlt+ Y l}ti LJ:^i Y *1r._6SIt dt*'i.,l O

.6lrYl s AJill A# u"")j .iJH ) o

LLfi 0.5 : dldi..yt syl+.

.,,,1.")l l.:g re lr:,r;r nS+ .gJit q..,ill-,I+ k+lo d..--ll r;-; Cl J di$ll 6-li'-lt etill dS ,tk

- drlJl+dl -LJ-ll L)*lt Olf*.,J,J.":+ qf

A.Lii 0.5 '41*..tiHl

. ;+*r el* AJL*- .0,01 mmJl qJ-3 i.tr i3.r

. 15 i;.ri-,:.lit jl-sllfui- 1S^l

.A.Ul J*l C,r*ll et! ilris ril;t:t ,lr.rl,"l

. ( AJUI 6h!l ,-r*l d,l ) itilt ,5I9 ,#" 15i" &i.t:+_r eE

ilii 0.5 ;+:$L

srL.JFll JIJU iJ$t+ S*I*J^ 6lrYl6o"-3le li:,1,1.:l;Jl;JillL,,r- E-l$ r.1l

'iJ+ .,'J't't

.,l-dlU^i-Jl-^ crilS rlt ib1J L by e+,5L.
. ( 

"t+_xSlt ) 
allJ'Il JHs cl\j-l
.L$i 8 ;&lLllt rj$t

. i;.".11 tJJljl+i) is..ll JJlIi

.LUi 2 ! 15#,i iht{ d$i.&Jl,'.{: -1

: l+"ll

. 6l$l iJlixl i5-1r. - i.*J"iU sl,'l a+l-,;9 iS-2s. ; n$s> Grr. rq OjS1 et-lt $" ri

.4#l-,)l e.t*)l aJ# (d)j]l c,r:*) 6>:3ll .,t ,I.:-X Ol5i"tji. OESFIi OUta O-9S.r

a;iil,-.-r iJl : Ilttgs

is+.i tt.rt . ll*i..rJl ilrTl

ibltJ Mc etill is:+ . iJill 1rr44 alsi:ll 8*: fus."tt &lsJrll

.Llii 2 : (J*j ilri crtjjurjl .'.-: -2

: lr+ll

.yJl l.*,.,u.- d,^,i iJti rl_r+ U"j d 6hYl cJ3^i3



&t ,-& eS & '-{, &.*l gJ 1r;! i.!n *i
.t*r - ertJl r,q#,rll i.i.of, -L--tir,
Er-lt r-t-.*

it*rar;* *:errknsdt
ihffiikn {bsih{effi

&
Ct\r.
l,ii.lll

: d-.Yl+ 1fti *+g {1"

tSS*S*at6
;t*,,*-J*-#t* 

-- - -"f i f
ell &G, i j-F'$5fi' '-* **

s,.,"w.,*u.** *,",..,*.,r**-*^..--.*".*-j

iltj 2

.btti 7 :(rjlillrj+Jl

: 6t+;6{lt d5id t;-L*Yl J"-ti*ll

. ,qraSll-4 ,JjtJl Ll,Ut-3 . A.}ill-2 ( it$l ) .r-r_r:Sjl -1

: r-r.J-,Yl lil l.tp{Lii 1.5

:rl .i-;t-,pi!lo.:r 6lfi) +J..a"Jt#i$lliJr4$l+JdlliJtJpiltip elile+ll.J'+t.-,1$lt#hl r.LJ

5000'CJl 3000 ir iJlJFll a;3 6rt'F ,'u-.JiYl ,..Ltll LJ.ilt $.i r 6lr)l $ dx+lill iHiA

&jcllil. !.r-. .lt,!.Ltlt.,le,i,r-r(,JSI3I)eeltOFOj.,.ltd,iig 6lLillOc:!I^rr- +rl L--rt

& 6t tJ,.ill ri -:8. f* d.*,rJ'i.J' ,.1,.-=:l .-lll-ultutilL afAt;Uir',tJ^ll'.'r ilLl L3h i*tilt

O-* g.rlt3 : (di{Iectrique) rJ>ll pL d +"-r-yaJt C'#till ..p i-r;r;ll t:ill -r+' iL.Jr65ll E+Jrlll

0.075 mm-10.025 il# 1-rs OJitill 4r i^iill 6rl:fir. drY3s'-,'-,,J Jl a$t-x ,'',u l*l l+ltt

.dlJA. il*,lg te$ f<Jt ,Jr6"*J dbr.$1ij.' eL:3 ift..ll oi;3 OI ,..r.:

a.Lii 1 : sjtJ{slldri.Xtll 3 ifsa.l ,3ljH..

.ilrul i-t e$-il et! tbls eil;tt ,lrrr."l "S+ 
o

0,01 mm,rJldi-idtu o



r AJilt ir dSl OlJrJl is-,;,- ,-ii= 6" 4tL,ll qt+ d L.-iii" Ll. il.i ise a$: d".ill {s.;n.

. 6lr)1

. 6Jl glii-,1| Jt ,J-:*-slt ,,i- etilt{s} ' rL.l.l Y

. 5bYl r-rls^,,ii -

Ol,,tt+ dYjil O+I g;r-slt d$-4: ii.lj&. ii-, ihYt I iJilt Ol-r, {S* 6)Lll tlLsl
.il.rYl -r ilJl

.6ti-Yl dS ,"'-'e.:l .5 OF iJill i.:-l-r i;h:4

iS:* ,'.-i ill : iltt g-r

.t"-,I61.:i : iLd.,,rlt il.rYl

. ;ls)tl yai;r;:lliS-,;s . ;t.r')LIMc Ctillis-,;n. : l.iS.n"ttert5iCt

.Ltil 2 : pl ;!jl6ti-,Yl'''': -3

: lr*'ll

..^3Y-!l Ol* 65":ill ;t-;14,'ilJJJl kls-r= .!1153161.:Yl -l dJilt 6p ,:u:ll -:l-ll

'+l:l ati-t jlt tt rjo F +cr t''l; j:l- 6;ail 33+ O-Fl

.ill.. 3j gti-t jl.'jl {ia .f F iut; d.'L ;U fri$l AS}

. !*1,',-,ilt :a$fl t+

fl i).:q : il,cd.*.cll ilsYl

. ttr)l etill i5.1l . ib$ Ma dfisltAS.,1r : l.:s".tt disJCl

.Ll5 2 : dS*. Ejr-J'ir OU-,Y1.''-i -4

i-li;lrYt. l{ju-l LlS,i di! C*,3,*,;- c}+S^in;l.rl 4 I .}g- t-!} -L '** {;l-Jl o.ra l':;a : it+Il

. o:jl.ll fu:lj ,,,."- -.,L+lt Jt rl ,iyJl Jt .i:u g3s1 6bYl -.rr.,. .cJ*- cJ!

. 4$illJriill :IOt g+

tJ-*:,. i+Y : ll'rd.-..c!l ilrll

. 144iJill LjxllAS> - Mc 6h")l etill E* , tris""tt &lsJFll

1
1


