
RtPUBLIOUE DU SENËGAL

ËC OL E P LYTECHNIQ U E D E THIË S

PROJ T
DE

FI D'ETUDES

Titre Chaine de rOJiuction d'un ..s.~st "ème de

.sinna 1i5 ai ion automctiqueoux.po5 .Sages
, .
a n,vea~u_ _

Auteur Gusdi S.EN.E
- - - . . "

Genie ~éca rui~q u.::::.=..-_



ECOLE POL'ITECHNIQUE

DE THIES

DEPARTEMENT du gtnié MECANIQUE

PROJET DE FIN D'ETUDES

TITRE: Chaîne de Production
d'un système de signalisation

automati'lue twJC passaJIs à niveau

AUTEUR: Guedj 5ène

DIRECTEUR DE PROJET: RoJ6y/1arfin

CO-DIRECTEUR: A. Bazane//o

1983-1984

(- ....- "._---

l~~~.

'-_._-._- -~



A mon père défunt

A mon oncle H~acinthe Co~ 5ène

•
t



REMERCIEMENTS

le~/eU~~-nt-~ /oIM.eJuVL

,CU- t{eé Mr R01lYt-M~/~L~~c.l!./a
! ~, l "J- . 1- Il,, 1: J,.' A_~ ......r

.e-ce./~~.-la./'UtA.d-~~/a/171Ar-·

~;i~~ 1r~~~;Mr B~~

r<:c_~~~ff,4l1r. V~",~,o&

k~,A4 ~~~,d« ~1J/r
~rde~/d~~r~'

1e?U~~~k~~~~~
~~.ACa4 d" Ba~ L~"aN-UF
j~~~~~.err-~.

• •
tl



PREAMBULE

0'06

. lCC



ENaNC E DU PROBLE ME

ckAir~~~/fA,du. ~a1 (R.C.F.S) .
1t-eM-t~~eA~k~/~~

~~ra-«- n.iv-ee:t.U (p. N). !tt.-4'r;ok- u:
+~~~d~,Â1a.~~F

;d~~,04~,d~~~

(~ÂllE.P.T);ch~~d~.

OBJET bU RAPPORT

~ ~.MM-r4~~ d~~~
~~~~1(~eLle lm.-nt~P~~

!aM.e~~~~~~~~
d !.u~~. 'Jl~~1I.d;-~;4~

AÂ~rLu~pl,d'~&"~F
~~~.~~t)7e,L-~~~

r~~~IaI~'JL~~-
~'~pd;(i.~~~ou~Adib?'LJ .c~~~

~~.



TABLE des MA1IERfS
Préambule. _ _ _ _ __

, , .

Inb-odl)c,tion. _

1-1

I-I

1-3

ChQ~:

.lI -2

IT- 3

ChapJrr :

1

4-
COI'"Cfctén'st"1 u e s Je'nualn du sJ.st#~e 4-
Bloc d,'a,jramme (vo"e U>7ÙluL) . 6

Ca h ie r deJ charJes _ - - - - - _ 8
CondiliOhS n/cessal"r€s li la réafJ'saftim

J2-la chaî I1L Je proc:luct/on 10
1

La 60 de î- bricahol'1

des circui~ iMpriMés 1.0'
MC\iY\_d'œM.VY"~ _ .. 12

E'luipemeJ1fs JMah"~~u fr€m,-ùe.s 13
~onibilil-és ~f-L.imiJahDns ';/q Rcr-s 14

lIT- ~ Labo de fabrication. deJ C.I _ - - - -14
1]["-2. Main_d'œuvre 14-

TIf- 3 ECf ui remen h ej.. Mahùe.s ~r.emièYes 16
l[[- 4 Ot'jan'I saCion. du ~ravai 1- - - _. 11

C l1ag;g- ~rovisionnement - - - - - -19

~ FobricatioY\. .20

JI- 1 Pan-h'e ;~dcan"rue - - - - - - --



y - 2 Por-tie élec.tr-oYLique. - - - - - - __ - __ 21

ChaR VI In.stallation 26

J!.1 - 1 Tr» vaux Je :Jén/e CIV'-/ 26

Yi -2. CâblaJil el HantaJt? df?.s appareils 34

Cha p J!JI Main fe na n ce des installations 36

YIJ_1 formation Je l'éCf,,"~e d'eh/ret/en 36

:iJl -1. fo ne fio n nem€Ylr jt.( SY$te'"m~ 3"/

~-3 f/abilib/ du s.J.ste~e - - - - - 44
YJj-4 EYltyetie l''l fr-é-veYlt'f 46

V(/- 5 E YI i re tien coo-ec.tiJ _ - __ - - 4 s
vu -6 fueL befck SUI'" Il! dosiJI? du sysl"eme 5 i

Chap XJJ1 E'tvde de.J Coûts 52

f tu de de fa/sa bi/ife/ '56

Conc/vsion 58

AnVleXeS __



INTRODUCTION

. 1



'6e~ fo-i-t~~~~~~
lo..~~~ Mt" RoJey Martin. E"-lIJ~
~~lh:~;Ol~~M".SOUÙJIl

Bk (lgll- /112) d ~e~ /vIr Amatl~u A. fbuyl!.

(1911- 1113) .J"~. ""J-a,btJuJi ci &.~

d'an. ~rt-~alle:~~~~aM.

~ B~~;<:t TIu:M.~~~'-

~)W~~,A-a.~Elt.ilJ

~)4-~ ~~ 1113J dk /J'\-;a.~ud

cru~~~~ r ?1wda~
: ~~ .. ' ~~~

~.~~~ .' ;dAu.J

~~_oI~r~~rk
.A .!-' '. ....J:.t:~A rt:) _.u~'/;;"
~ae, /""""'CAA.-~"• .:J~~<.<r1.N'~

~~J&~~~~~

Mr MaK'tin.~~~~

~) F ,-nIo-wt~~rn.tut.- 7LU t ~e-ul4
u-; J.tz~CMit~~~r'F
~,MM.L~F~~r'Cet4~~~J~

~ .tu Je.<Mt;<:~ ~~(~.f/r4

~~~~~~~~~4.

~).ri~~e~~
-.~l-nPJ.-n1.'J..· ? "-- f.t) /J .•
~/rv---~,.A-630000 FcFA }~.~



3

~k ~~~.,LM1-~~

~~a.i(/~4tJ~~~ CFA.

Jfk~~~~d'~1e~~

~~~. .ie~}jwwL
k~).i~dl~~~

A,M-~) ~1I~~.MMt~

~~J.

~, idaMie~~h~~~J,oÛL

~}~~~J-~~~-'~~

~/ & R.C.F:5~~~
~~k~c-U--no?'L~~~

~A~A"a~.;/Q.~

~~1"~~~~eA

~rI-)LF~A~ . . /~-

~.lu -11 PN du..~ /)aka-r_77VQoupne

oùta.~ de4~ .ut ~~/~
.er~~p~d.l~ !M~ RNI~H;

fAJ1t de~ ~~._

(~): Ce co~,. a éfe~ ivalu€ far Amadou 4, fouJe

darls Son projet de r/n d/études 1!/!2_/!/tfJ



PRESENTATION GENERALE
DU SY5TEME

r -VCa.oeté-j'b·Z"es J".':.oles j" syslim.

et.~J~ 5AL.O{~~-dI~
~~~)r~~k

~~:

_~AAr~~V4-wM~~

~Ak~JJ~,d~~~

;4U-~ 30M-~~L~~~

...-a.u- P. N

_~,oÛ,,uia~~~~

PN~J.,,~.

/1~~~~~~~
~~I~)~~~/da(~~a._

~~~~~,...e--~t-11u_ :

~~~~k~/

.di.~,çlLM4~~{~~

~~~~~-~~~

~A~~,ehM-~p..A,..4t~j~.

Ml~(Â'fA,~~1lY~

~.1t~~ou.~~~~.)~



5

~~f/~~~,

~~~~~i/;ii~/~+
r~~~~~~-&.~

~~:ta.~~~~~~

~~~.~~~~~

d~j~~~ul-~~
1~,.Â-4 ,.d.~(~~J ~~~~~,.eLt

~~1~~/ a-.t..~~jvaL_

~~~~.

g~~~dP~&~_~_
~~F~A~f ~~: L>. L>. J~

"VUdA~~~(~~~~_

~~~~~,al/~Ay.

:t:~~-nIW~-6.F~~-
A _ J.-- JI ~ .' -"~.J";;.~ • 1-_. J-- /:.17- .1-
~.At~r-~/----)~~ .... 7 ~-

~iJd~~-&.~~~-&~

~.~~~~~~4r~

~&~~~~~~~

~~pu1/~~A~~,....de

~~.~~)~rC44~~~

~~/4~~~~~~
II • ',t l/"~ft_("",. In J. ./ . .;1."-_ ~'-~r: n...,..eue"( -----,--~~~~....



6

canal f

l.-r-..----....... RAZ 1

1----00 8. P

~Q\I B.l

CQnQl 2.

Lbz

RAZ 2

Av-~.d7~~~~~~er

.eeUc.,~ / 1-"''"''''~~~ ~
~~.,

9 :4lie-~~~ ~;vM.1 (A-r. P., : ,cli-t:ë.~ d:W

~~~~~.) Lb1·.4~~A.f,(U_

~~~1.).



1

®: F~A~(L14L~:F~~~
~~~A~~)8PdBI:~

~~J~~~~e-.).

AP1: ~,d:~~~F~CA ..u.11

AI2: ~rel:~~~~-&~.2
RAZ1:~~~~~~~i

t>z :~A.~~~g
~~ F .er~~~i~ ~.tee. f?C.F:S

r~~:

~~:~~~~~

~~:~~~~ '-.t1~

t.l~-e/~~_~~t~
~~~~~~~.,t~_

~.e.d-..&~:

IJ,:J,,~j;;~;" .• lJ • -1 ... 11
- .l- ~-'-'--~,..e:t- ,.a~'" CC4 ....... ,d..eA .t~

~~~~:~~-~~.

~~1.~k~~L1 J"L.t./·

..&~.t~&~~ La dL'f~

.ltF~~(F~~)~-

~. ;t;~ 40.-11~~edë/ Awl..~ /dLd

~~A.,~/~~;dR

~'\tQ.~~F~/~-&~~



,It-~ ,4 '0c r~.ft. ~~~

_l) i1;,.,t oIL, 4~~~~.~~~.

1 e:..c-,-DÛA~~ ~fi!!~~~~J

!M~~~~~,

r - 3) Caractùis t,'1ues 5tù.-lj"1UtS: Call1'U' des c.h4l)es

- ~4-eA/dA.~I~~~~,rdu

~/ÂL~~1if(~e.U~Lf'~

".o/.J.c.,JI..a.A1 J ~ s,..,..,.,. e-,..,~ rdM- f la ~ Je. /""04/(U'YJ~

~ tA""~F ~ yoMl )aNlS Ith'.fa-fft dt ~'-u)

_~ Je -'"~~ :f/~(~aI;;,.,.
~tX~)~~~&.~

~~~Jk~(~"dl. ~

~)~~ -/0 ,4.-e~~

~,ekk~~.

-~/q~(~~/~-~i:)~

~~~ (~!>/~)r~a-JptNI~

r<ki-t~~r~~dia.q-~

~~fi.re-~ .l IlU.YX~ d 4/~ k
~~~. Ù-.t.~~&~~d

k~~~J~ ~4f·J-;udt~fdt/,

_.tre.J~~~ea.~~/

;-ci.t' ~ R.~oU~~:



9

L1 TL2 t2l- L3+L4-;~~~~ .

~41ev.J·

- fi..i ~~~F ~ 10~ J il" a.

~rz.u-~/~1'~~

AF-~/f'~~&~(~r

~~~~.

- d ut~~ Ailé-c1M..&~/~e1 O"L{

~.Â~~q. ~c(.lL.:~~~~e.e.t-~

,4~~.~~~~~~

~~~d-~~A~~.

~~A-&F~~~J1tJ.,,~~

h~~~(.&~~~)

_ -& ~~,o&~ ,tkii-~~~~t!~/L_

~~~~J~e4~d/~_

lu«. ~ .fro.<.J~ TE..sT~~pr1ft~~.

- u-:~~e-Jr~~ ~~,e4 -ta.
~~~eMf,êIiïL ~.
_l/~(~&dI-vUL)~~~

l)~/~~~,dLk~

~~k~k~(ea:kc

~~~F-~)~(- ~

r-~~~~ ~-~~.



10

CHAP][ - CONblllONS N(CESSAIR~S A LA

REALISATION bE LA CHAINE bE PRObUCTION

lJ~,d'~~~~~

~~~~FA~~~~~

~~~~~~.&i:a~~

~·~/~r~k~.~~~

~/~~~~~aAÂL"UA~

/a·r/~~/~~~~&~

ru:~~~~4~/~~~

~o

T- 'l Laboratoire c1efa/br/ceJion
ck..s clrcu'-/.s /mtr/mé..s (CoI)

~/~/dt,.,~J> k~~~_
~~~~4~..d"4~4L~

r~/~~/~~~~/~r

~~~~.td'fird&?H4'

~~

~~~.~~~~

~:

_..iL~~ Aû/f:.- ·r ~_ ...~~~
~_J--" .,

~~.4z~F·lI~~



.RÎ~~~~~~~/~.

_ d~/~/~ ~"d-éF,À,uo J/J-~

~~~'~(~F~~~

~·~~4~kC.T)J~7~Le4

~~~;1~~'~~~'

-.d~~~A~,.A4~

~k~~,~~;;-~~

,a4~~~e-~~.~#-d/

~~.4~~~J &a.~.-.k

t!.f~~~~A~trl4&~

~~J~~~A~~

~~A~~.&~~M

~~~~~~. ffw
~r4~d/~~~~

~~~~A~.

-~~~.A~./~~

,d~4~~~~~

~~r&/~,-4C..r
~.~/~d/~/~~p~

4MI~~~~~~~eY~r

I~A~A~~d~

A~~.~~~~e::!

.-~~~~.



12

II -z) Main: d'œuvye

~éd~~.Mn4A~~~.

At~tlti~~~~~~~~

~~......-..L~~.~~

.êiM.-~~~~/a.c~,-~~~

~. ~.-A/~~~&-~~&Ied-u·

~/ciM.~~~/~~~ ~

~AA~· ~~..-dM

/:~ ~,-J~d-~~~

~/di~~.1t~~ ~

~~/r.-~d,-d~~

~~~~d. ~~~rr~cP

I~ ~~.z~ 3/r-r~)~I~~;-"h j.

~~ dt tt-~/o&k~d

~~A~~·~~~.

~~~~~~~~
~ê;U~tr.~~~~~.'/tJ~

~&~~~~r~è.k &:

~~~~~~~

.r~J-~~~~~
A.,~.J::... ..,1;~/) ~1 P •- ~---T

:ft~ tIaU;~~4/~e.lA.Ëm.~ .



Toutt/~~~4~~.
~~~~~~~ciUü
~:~,4-~~~-&~~/u

A~~~-&~.J~~ce-l.-I.~/

.AM-~~~~.e~é1e~/

~~ffX:!j-~~~ e;
~,-du~~~)J~Fc4

~~~~.tA.-~~~

~~~~~~~~

~~k~.
.K~~~~A3~~~

~~A~~~C4A-4;t4~

'J!/~~~~~~~A-?-~

~#~~~~~.



JI[- blSPONIBIllTES e.~ LIMITATIONS
ft Let. R.c.f:S

re'd.eM-~~~d,du~
~~.fa. R.C.F.5/~~/~pdi/~

~~~./V'cnM1~ ~~é4u~ .d

~~r~~~w~~~4

~/~~:

L 6e.d '"-~ ~ke~~ rr: /aku.fe-t

~~""- .tab.~ C..r~~~&+.
~~~~~~~ . /

,-d:a<-~~..iI~~~rl~

. i:/;;i~,d~frt'~4~~~

~~.L~.

et RC.F5.A-~ ~d~/~f'e~. ~~
~~~~~~/t"~~

~~'tw~,de-vjÂ~~/~



15

/ceifL/~A-re-~.

~1J.uc~~~~~~JecM.jd'

~~~~..P~A~r'

1'~. ~tl~~~~L,L~_

~~~1~"aLf;,ddL"eA-/dt

~~~~.~,d~~

rfe~ ~~-J-~~ur~~
~.~~~.ifv.&~qA~ LI{.

~~/~·~~.l~8~~·~ 1

~~~~~~- ~~~ :. IJ~J-~d~
~/~';i4'.-t~~ ~~ .e: .
I~~.-(.t.~ ..I2A-t-~~~/~_

~'/~~F~~~~
~~~~~/~
~~~~4«-~d/~r~
ja./~~ c.-'~&. R~FS. Â~~

frrAAA~A;Y~ 8~~ dAII;~ ~L.:.....

.MM-J'~~:r~~~'c~d

~~~~~~~et-/~

rfe~~~p~·~~~'r

du~aM«:~,,~~~d'~

,A~~-d ta"#diiê4~~~
~~.



~6

P 1M1:1-e. J. th •. YAfi J.: A_•• L.:__ ._uI-:.P~ Jr... J ~ f: Jcit:t" . ~,..(.,~_,..,.,~ A-~ ../llZ.a L6e.e

~4.u~AkR.C.F..s. ~~e<I ~

~~~to~~~~{~
r,A~~A.Jê~~/dLfA<rdu.~~ •

~~~p-~~.fa~A~

~h\L~~~~~

,dt~J.d&.m.L~rJ~~

~~~/,cer~~~~

~e-~~~F-~R.C.~S.



ft

~ ' ~~r

~~~~~,oÛ-~.

~~~~~~~~
A~~~4~~:~

~~t .'.
~k~~~~~~"t'a.~_

~~4~~(~~~

~~~~~(,câM-,~.1&.

~)}d~~~R.C.F.S.~~

~~~~~~.~~

rk~~(~)~~
;v:d~r~~~j~' fil;, u.d

.~~~ Ai .k~/~/~_
~'A~~~~~a-c-t~~,

JI[ - 'V/Où;~~~
L.. R.C.F.5~/'C~----~>-""' __•

~~~~~~,-dM-j;.~,

~ 1Ft1/~t/dJ.J ~;dL~~ ~~ ,cIL

~~~~p~~~~r;;f&

~~~./t:i/~.

lJt 't a. ~ Â R.c.F..s 3~~ :



la. DIF:~,çI.u~F;&.!JHR:

~(dc...~~ d k /).P.T:~

A"k~~~~A~

~~~~~~~~~~
~~~_p:d~/OM-~~~

d~r~~~,d)~. ~ ~

.LU~~~~-e~rdu 3~~_

~ D./.I:) I>.M.R 0'1-t- D.P.T/ ~.:Jd,,4~

~~~,gl7~~J,-d ,LQ..~/F·

~~~Â~4~~~~~d

~~ rt:h,ée-r' r~,fl;~~~:'

~.~rcidu~~,MN1-F~/~

~r. !hL~).tAol,f l'dt .1aidd~~

~.j~~~~.~~ -xL~._

~~~~~/elv..-li.aAra..4..(~~~

~i~i'~~' .

~~~&-r/dl-A,ai'A.e~~~ LI

~~A~~.



CHAP][ APPROVISIONNEMENT

)(ftU/J ,G\ATo-n-O ~v.".i~1~~~~_
~~~k R.C.F.SJ.&~~~~

)ife~d~rt~F.&~

~~k~~~,

'fl~À~ R.C.F.5 ~~~~~~~........

r-',Â 'cre~~~ lM~ Lé~~A-m-a.

~~. ~~~~.1R.~:MJ~~~..4

lak~~~~.oJ-~1~;Jt-o

~~4a~.tte-~cle4.~

~~d~~.,..J~~~ ~,-06.

,aA~~.~~~,A.~

~ ~t,d~~~~A

~ek.ft;L'cL"~jU-~)r~~~

~.~~,~/k/~__~~4

~~êtU-~~/~~~(rok

~J~A~fA.. __~/~,

;l/~r /rr~ k~A-;VW-t:l-w-~/~

~~~~~~~~J~~

F*~u-,tL~~~ d~

F k~~~~1'l./Y1.e~"""



20

CHAPY FABRICATION

Y-1J Par~ie mécanique

t.~~",~t--P>.~.kr.
A~~}'~~,A~~

/i'~~:

Frt1~1.2mm

~

~ h
~

Monta"



21

JefJ'1A4~ .eM. Qnne!Ci- Ai,. hA~~ét. A.t~

k·~ri~~~~~~

A~:l'~/ .&~) ~rl1e'~L d~

~FeJ. ~~~e4: ~~~(A~1u

~..etk~dAlnt.e~~~·
.

~7'

Y-2J Pa ... bie électl'"onique

mérhode de fabrication des C.I

7{;A!f~~duiM.MM-~~~~

~reh'
~~M~~~~dL/~

~t-,d-~~~~~.Jt,~.~

. ~_~(u.v). ~~ce-rJ1ide/~

h ~~k~tf"ir~..J~Q

~~~~d /&4/WI.~ d-A"vÜUrl-l

F~r1~~wÂ~.

~~~~~4~~'aliu

~/~"d'~~l:-e~&tl &
~"k~)-1rn-f~~~.J;;Lù

~~~~A~~d"~c.·



22

ta-ln~~~~~A'~~~
~~~k~Ak~~.

~~~~Â~

~~~~~~F~
r J- _ n1-_' AL' 1 ~ r: ." J.;. Il J •

.,MUA.~.u..t.M.a.._~'11~'~ .c«~.

rL~d'~~~~~~~V.V

~~~k,~~~H
~~~~~r1t«-~,)Ad.

~k~~~ef'~k~ U. It/

~~~~~~,-a~.

~~~~A~~~

i.e~~ ")U.(../~~e- -&~~k-

~~~ rZ "cA!- ~e"J-.

~~d~~A-~~
~'"a-~, A r ~,,0:~~ .fa.-jJ~ .lu

~~r-~.&~~.
1t?1L)tUh~ r;et-~~~,elu.~

.a-rt~&~r~>AM.. ~~e.

(~)~~~.

Jfb1M~ ~/~A,f1e.~ le~

~ C •.r~c..»ML~~~~

~r~~~.&~~€
~I • ~



23

dla~ romme d'acheminement

.s c. ~'mQ c.r

.calqoe

.conbre calque

"de~velofflJment .-. n~aJ;1

.cantre ca/rllt

.déve lopp ement: --. fo.Jitlf

/aJrandissemenr ou réductio«

J'folarisation

/disso/uh'on da /0 rés.t'ne insolée

lY'ai l emen]: au fe".ch/orur~ de fer

.dissoluiian de la résine reJtante

étarnaJe à 1raid

teYJoje

montaJe (~~udure) ,JeJ ,corntoJanli

contrôle visuel: YiJ..1pecr de..J folar;~.s

ie.st de vértficat/on Je bon fm~f,b"tf~tI"e"f



24-

!?nJ/I.-~~~~té-~/~ Co I .;..f~
~~~~~k~~

/r::~~~~./~·
~&trdca~~~~/~
~~~~:

_~~ «ItrrdP-~»~~~

'k~ : 1+9~ptNI. ~/04~_

~+g~~'~

_ 0;& PeuA c« Ilford Ipom >'> ~/~/~

~~~&~:1+4~

1~4.1~ ~4~"d~.

-~'~~~~~"A
~~~ A()t/1/~A() r mWlM

~~'(~~)~~~

~~(~aM,)



25

Chas.si.s de solarisation
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CHA~ YI _INSTALLATION
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CHAP:tllL ETUDE bES COUTS

Devis PN (voie unilfue): ('o~f du mafél'l'e/

Matériel r,) L.e' A ,.. l~ l. Cour \t~'ltQi re. Cou t t 0 ta
( F cFA) (F. CFA)

Ci"'cui!$ i"'primés +c""'/'DSQn+s élecJrll"ÜfJts 100000

défecfeiJY_ _ _ _ _ _ _ _ _ _. 6 12500 150tJO

Support défecreur _ - ____ 6 -10000 60 000 .

câf,le !,a/re 5/1 __ ..;. ____ 3,2~1n. QOF/m 288000

f'l 0 . 50F/WIL erle _______ - - __ 400 W\ 5000

fel) rouJe - - - - - - - - - 4- 5J,.1r60 21184-0

feu blanc - - - - - - - - - 2 54460 ~08~20

, ob 1 80000 so 0005uert e __________

Cha mhre Je tirQJ/. - - - - - - 4- AD 000 4-0000

tUJau.Jt PVC+ 't f0r-eouk(fDIJ"'f~ gOODO

Alimentation. :

_ sect-eu.. .. :tra"s{D+bailënè+d.a'}iJ,Lr ~ 150 000 .-150 000

_ 5o/aire: Cafliur+hlltf€rl€+chtl'fJar Ji 4-00500 4-00500

To ta / 1 f'vec a6Menhttion sur Jed'tuJ.'i 120ft. 1-60

Ta ta / sf;vec a/ù nenta6oJ1 so/a""e) .-1 l,.5S 260



De vi S PN foie double): coût du matériel

Matériel CRU coût unitairt. CDût total
(F.CFAI (F.CFA)

Ci,.cuifs ;wrp~i,"és+CO"'ftJsarr/$ éleetf'6"rc 100000

détecfe.u r _ - - - - - - - -- S 12500 100000

supfort dJhcteur - - - - - - 8 -10 000 80000

câble faire 'S/' - - __- - - 3. 5~1l\ Cjo r=/'rrt 315000

file rie - - - - - - - - - - _. -i00 rY1 so'[»« 5000

feu rQUje -- - -- - - --- 4- 51,. 460 2110 840

feu !'Ianc - - - - - - - - - 2 54-4-60 -108920

gu'rite _______ ~ __ . 1 ~O 000 80000

Chambre le 't'rafe - - - - - 4- ~o 000 4.0000

tUYQ(U pvc+4toteau.r(ru"Î tlU) &0000

Alimentalion:

_ sechCAr:tm"sjo+ balll,.ie+ cA4r'J.ur ~ 150000 -150 000

_ so/aire: ca,liur+ btllteur+ûltI.'JllAY' 1 4005'00 400500

Total 1 (O.yec. o//mentahdfl rursecléI.t;) 1216760

Total 2 (ay&:. a/ùnentatitHI sf)/qire) "5212.60
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Devis PN :(vOte \lni~ue. o~do",,6l~

Coû.t dQ. tQ. "\'Y\a.Î.Y\ _ d'œuvye

En moyenne a'- /0 Re F5) un aJent peYfo/1-100 oooFCFIJ

(fous les aVa nta.Jes .soûaux compr'v t'ur 160 h Je rra va;/

(40 t)' 4 semQlne)) .soif~ rOOF/heure.

,-y.ava.u.x en /0 bo ra toir-I?

fIJt"'cah~n des C.I

mon f"Jt JescoWlfosonh éledrrmi1t1es

câblaJe du COffyefde(;(J/YImo"1tfe

2 aJentir: 3joua
50// Un co:;' de :

2. X 3 J( 3h)' 7'()O Fjl,
== 33 600 FCFA

Tra vaUx au PN

Consr".u,hon de laJu/rife

co"fecho77 'Moss,!salr";j'eu.x
CDnfJ'o1l arlere_c46k ar
chambns cie t;"ra.Je

î'" Je/~/ime""tQb(m

fOse. des db/es '/lire 5/1

'ose du coflre.t de commande

r: de.s délécl-eur.s

'raccordemenl,je !"U$, kf
appareils el de l~lmen~/;QYl

.3 el.Jenfs r-: 4~/()'Uf

5tJ;f UII CtilJI- ~ :

:3 J( '+ X J j, ~ llJf) F/Î;
=6::;' j. IJO F cFA

3 aJenf.s four 5JooUr.5

.so/é un co~f de:

3 x 5 x 8 h À' 7tJO F/;,
.= /4- tJtJO F cli4

,. f -;1'/ ,

C<~L' 1 ...;.0,'' ',1, r i



Le e-ot:J-~ ,hk ~~_d'~(v-rr-U.~
0'1..(. ~),)'~,d:: 33 600 F

of- 61200 F + 14 000 F~

~: 41ft 300 f cFA

1)evis PN " tableau des co~ts toto.u..x.

T1pe de. Voie. Voit. uni~lIe Voit. dou bill.

coû~ dQ. la Main_ d'œuvre 184- 800 . 184- 800

to ta /1 ~ 204160 1 276 160

Co~~ du. Mahfr;(ll
Co bel12 ~ 1,.55260 1 521260

55

C
A (aliMentation sec:lcu, 1 3B~ 5"60

OV rs
totaux G

Qlirnenba~;o" solClir~ 1 640 060
( EC FA) ]

1 461 560

~ 112060

flous l"et'e.\'\onS aV\ clétiY\i~ive les co~l:-s 5"i..YQ,""~S

PN voitL "'Y\i(i''''~ QV~ Clli""e.\,\\-Q.~io" sed-eur: 1 400 OOOF

PN 'Ioilt ùl'\iCfue av~ alime.nl-Q~io" SoJaiV'e: 1100000F

PM Voil2. dOllb\Q. avec QliW\e...J-o.~ol'\ secre.", ... : 1500000F

PN VOl.e. dou.bk a.ve.c o.liW\e""ra.h"oY\ so/Q~Ye; 1"150000F
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Etude de fQisa6ili~~

~ ,,~~ uo.U: k FC~~,-oU ~ /a
~4~) 1~,4-u-~~ 8Î~~

"d'~tN1.);l~e ,-de~~ ,;r-e,);n,J~

dktM-~e,,,c'~A~I~/a.u~

A k R.C.F.S

L/~+~~&~/du~
~-dJfé~ftJ~~/~

~Je-l~,dL~r~'F
t~ldLMé t~~~~.~~ ~IJ

~r~~/~eM/l-dAiéj4 dé"~~r:
~eIivL.

~rrr- j~,-JlfrCc-~,04ta.~~ rk
C.I~'d~+~~~~~

~~d.t~~~~. 1f+ct.
A)~ J;~~C€d ~ ~~eA.-~

~~_"m-~'&' C.I du?~.Ji~

th. fJuc~ ~~~ea:e A2~ ~~,;c.d::t...

cÎa.~~~d)CM1A~~~k
-lA PilA ., .. ~ t· oP 1- l'.· . /J,...-....,.-a..c.4U A)I(a~~. ~~de.~~ ~ :

r~'~~~~~~/~~,d.e.

~,~~ rr-~ ~"'t-~'t:4vt.a.



St

~

~V~~4.e/U4,~Jtu

~~~.
te re-d-Mcu:y ~q. 1fe-td~~.f.t~~

~"dw~~. ~~?~~tld.a.k

.ut-,dw-~~~ r-r- ~ "'~.

t~~~~~~~~~

~&~A~.~~f!a-~
J . f- /}, ~ . J~ ~ J-c' A /J 'tr/n'- J.- rz: • .1- I:/n~d
~ -! ~'fv~~~,€/LA -c- -7eA-/~ rC"-r-'

~r~~~~~:d~~

k cur~,~·~d /1~~r~CL.
.;tu.~~-'~~1r~~'~~
~~~ f/~~~/~~~eM-~.

:Jf/L~~r-fq,~~~~~

~/ole~~e~~~r

~~. 'jf~~1ft~-ea-I?CF~j;uf

1'Jrfv~~-&-~d~~ ..~
~~~~~~~cI.

i; IL~~URA.~ te~A~~~
~de.2~)dA.ù/~~'_

-1r~e-J "aM- /c-o.:;.j>C'~-d() ~:J (A-<.vr -&~J

pJ-~). ~me n1~~UJn~&r~~

p?4~eJ~ let ~~~~de,u-ttéc~.ut;~·~
~ 6.~~r~/~ fa-r-A fa.- sers
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P4'Y14 ~~,cL/~ &.~ d'4~a.c_

~ fa..,.4.i.~/,,4AM..&.., PN 1~~~~

~~:

_~~~~~~J~

~~~-~.

~~_Ir~~~t1~~.?

~~~."dtu~~~

~""'-~ r-:~~L&~~
~.

~~~~;;tîL;ud'~~

~kPNk~~~~
f~~~~~d-/u-
~~~~~A~~t'tl-: ",b f.~"nl:.

cr"'dk~.

_~~,,-â:~~k~~

~(~~k~~:I!AcL~t6A ,~l

,-ot~~~~~,oIIf:;.fl.oA,1é

"dLfa-~~ PN

-~&'~F~eu/Â1~
,d~~~,d~(~~td--

~~& PN) d'r·i~ &
~~~/L-~'

5.9
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JY~~~~,h.p;tû ~ re.J;,u!u .&:,

~~,4ta../,tae~~~~~~

f'wrd,.At:~ ~~,Â: k R.C.F..s.

~aA-~at~ L~,d~l~4, RN ,-d.~

~~~~~~~~d~~

~.~1f1~&~lkJ~&~
;V.ië'~1.J4 P.N~~.~~~

~eA~~~~~~4~

~~-te.~~~~~~_

~~)~~~k~~~~ ..
ôI?a..~~"A/~fM'"~&~8'?~1:J!4 et

L)~T~~~~~T~ a-~

~~~~ ué,-4~':?aA~

t'~~tr~~~~
~/ol~~fa.~~~

~~k~,eluRN~~~

~~.ot~~~~&~
D~-~(~fu~rluJ:c.s)J-r& .

J)~-T~~&'~4u-~ MlI=ER5~

rle~P%~
fjk~~~~/~~q.

R.C.F.5A'~~~~A~~

A~~~~~,ft~

0-
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Ta blea.u de. disponi bi l', ré à L~ R~,F.s

du ma.rér lei Co mp osa nt \e surr ort J~re('.re.u.r

MATERIEL bIS PONIBI LITE

fer fltl! de 12 ~m d'é/a.lsseu.r
rnoye-n ne ft)

la 'J (!,U-r: 6'0 o-U 30 l'YI YJ7

profi It en L 50 J( 50 lt 5 mm moyen ne~)

f:.ble mi nee 2x1 l'YI moyen ne(1)

fa l'in (rai 1 LUD.jé) en 1~Q?1lifl sujJ/sante

bD ulDn.s (f15 mm) -t ro ndelle s en 1UQ Y/tifé s1Jifanlë.

crapaud en ruanlife" Sujf'sana

Si Ie.n bloc de rl/Dhz",. ~ rf n: 4b34
nulle

(a achere.r-)

-plaque. de néoprtne. isolante ën franJe !flulnft'Il

(4) Vu {ts [aiu, ruanfifes requises r-: les be.soins Je la chaÎne-

/'ltffro visio YI Y1.ement htlhiL-ue/ Je ClS M4rSYle!s Qu.Jmenléra leu.
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Guide de fabrication de.s C.I

~~t tà- J\A..Mq~ ul- ,d'~~ ;1-wt- ......-. .t.AJ..iDA. f , 1

/(.al.~. k~,c.:...Q,..-...e.~~ U.V .,....,. '\n:L #~

~~~~~~~f-".ML..Riwt.

~~~.

Je~~M-~ ,NM-~~~<cllrrJ-Jlfl/fh»

7l~d/~,~tu~~(~e%~

Ai-~~~fJ~}fLwJ.t~_VdÎ.

j~~~JeP~«i~-~">~k

~fC41 r~eA-~~~'Jt"l'~~k~

~~~,çJ.t ,~"440'<K~/-~eJ-~jtk
~~,~qJ.,~·~~t,.;~.~.iI

foJ~~~,d.t.-fc--.~J~~~
J-P_ \1_"~' •
~: ~~».

!ft~ k rr:~~~~CL~~(&~

~:~(~~)~-~. 0-~-~ ..lr...i.

~~~a.~'d ,c;{;.'~~~1'é/o~ .

". A' J- ." .. JI :'AA~~ :•. f;'-. ...~,. .. IJ'
VJ'I,. ,.t:AAo~ /"F~oI'V'.,.",..,..,.,...... <;<~~~) ,- -c: ~~.

Re.~ .e/~~~~A~~ .z.GOhtM

~.2PrJ mW"/X 4MW1'./~~ ~ t..::IE J'fC4 J ~

~.rm.~~~,4&~~

~~~,-dt 2.5"waJ!4~';1?n ~s;6.
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A2. (suite)

~It.~-/L-J"Â~~~~
roLo-vt3~~ ..~.~~~ A
~~I.t~~olo.J3~.F~

À}-a.1k(~~)d-~~~

~ iL~-fi-- d -&~~te. tht-~_

~~ ~~~~Ap-~~

~A ,uÂ,c.-cM.f~~~~~r~~~

~. ~me-ce4&'~~~e.~

~~-f1--~~~_d~~-d+

r: 6-~ CjM'CT"I~dW~. ~ ~~

«c..Ué'~)')...4-e'~. ~1A-~~~

~,â ~~Irf~~ .f/~~L.SWJt;,

~~.. .4fJ;4(~).

~/dJ5;~,~/~~~~_
)UMf: ~ '.ut la.~.
5 ~~ ,d~ ~.&~41'tu..4 dAt''p

~~.&?1~4~~d~.·c~~~

~ ~~~M.~p

.dL&~1-~~)Ao.,iii~~ .te
~~~~_u.~~~~~~_

rr>: &~'<:.t.~.

:t.~~4 r !if~~~ e; tk~e,td-

~~nA.~~~~ /'~)wL-



A2 (suite)

L.~~/ trn- r-c-daIL /cZ~~ ~

~ ~~-&...,~~-

~. oto..~et,~~~~~/d<.<

~t.ur~~·f..·Ate.~.e'~~ V.V

~~1'~~Â~/Û f/a-t_

~l~_~» : .1lt~~(~~~

~-tfar'~ ;ek. 1,60 IC /lDO)l ea "'"':\ ...w....LP-~ r":
~~-{CA>1.i~~~~t1-aloD
h-~'~,AM--~(~~~k

~~A.k~)J~~~~
4t ~~)tYY\..R.ùe~F <.(~/~»~..-eJ~

d io.~~a c1.L 2éo IC ~O It. e -mM. •

:J~ e/~Bft,4~~J-.f~~ ~

~~~~1-J4M../~~.t. ~

~.~~~~ktfa1~·tL
1 A.,,· A
~,a~wlL -l.ll. r-r-r-~ r--: ~ ~<:L

~/Xt.~~.

J~~~~~5()~~~ a-é

~~A5~.?~L..~

~1a.~~~J'~.J
k~~~».

~~/~tL.1wh~~~
~Â~fi.crn.~. rio.,~~~
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/~r,L~A.~/~~~~~;

4~~~~~~~rr~&r-

~~~~~~L~CL ~~ V.v ~W

F~. ~~~..dM~J~~~~_

~Q.M.~~Â~(~r~~
~ .f'oUi -rJ~oIA.t~.')

te~,À~~~ F"aJ;teo1A~~fbt--

~Atr·
~~~~~rd',e...c.i-t~ ~~~

~di. cl ~vu. ~,.-,;-~~ fu~~
~t. ~,.-4f~~~~.~

,A.e~,A'k.lt~&4~~~

A~A~. de~,4/~~
(~)~;Wp~~&"~~.

F~ .,cAN\.~ -fIi6'('Afl.f: ~d",A.t.o ~~/~

Fk~.

F~ iL jd-~~~ cie f.-- :

~~~~R.IA.t~F';P~



Matériels utilisés dans la Fabrication des c.r
•

1 Machine ci jraver

1 ~r~ a Y~~ons U.V

1 Q mpou.ltt dA la.boya,toire «jC10flll- ve\'~'»

-1 aW\~o\Ale oydinCllre de. 25 W'~tt's

~ tnicra r~y ceu.se

1 fer à sou.c::ley of" ~ou.d.ure :'~o.il'\.

~ Ch~ de Aola.risa.l~ot\.

tra Y1sfert Méca Vlorma

pla~ ue époxy
plan-film <<i'fortl ;'fol;ff" >'7

re'vilateu.r « i/frd fdl »

fi x. a beu»: « "!J" rd h.Yra"" »

Ao/utiDYI Je soude causl:iyue

rer-chlorure de fer
acétone

COWffosanf.5 électron/'7ues:

YiJ.'s"s tallCeJ

eonJenfotéPry

d/od~

fronJ/sbrf

Circuits int:frés
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E1ec.l:-roni9u~ Prc;lti~ue N ~ 3

( P\03~ f> \09 )

Les équ i p-e me n~ 5 de PN DQka.r_"Thtu_l1vclOlolne

paN" F. ~upré LQTour nov.1<582.
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