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. ' .. l:lJ.1, ,, . 

1·:10 :;'.i.~~a~r •. :L.:.ll poi·l'ur:.l iJ!' ::Ll:; ;.; ,J! ~::.··· ~ .. ,~L.l.~L. 
:; tJt< :nna~ 

:·;·:or:'l:• . ..i ;,,.,,,11.tn.:.; Llio o•tui.r• .. ,•.1;.', .r· ... (:11 1,~ing: 

n ! ·H!l 

:, '" :c .·•·. uo i..:U.v.)I 
- :: •• ~'.i.i:;,,. ·:,L:1 ,[j('foron~ ahoob frnu/01· pro~·au:J 

.,.,.;_: i. ~.lt•J :.;.;i;ie moa.JLll''}iJ 1Jrul c:ltuul.,11'!.~ :,hem 
- ; •••• c:t.i.cr.:;:; o.r ~l:t:WJ c11~t1.r1 t,; ~:.1r,oo 
- 1.;10 j>t'ufoo;;Ol FJ11rlll o .. q1~u:1. u.i:,Jr::ULtl.ng OX'll'Cit;o;;, 

1:" 1 !11a !:.l.r1.:.; ox;,·i.;onc p::o: .• :1d;": r.1r.<:'H' 11 ~it: L•J ~he 
"~.0.1.·.i..ul a:"il tJ,u co.:.'L'.:ict n:;(, c,:: tol:O~l' e preo~iuro 

i)-.J\'it'lr 
ft<•ctlcou on cu.ttlnc; volr;cl.:.:; :;:.ri1 .. L ho per!o1•med, 
.i.n ti.ene i).1.·uc t loud Ll1c 1.;.' . •. _: , 1• .·lo 1: l 1.vlko an 
ln.'.lv.quul Tug¥.. 
1 t c1J1u\i.tll l.>o la'.'.ell ln to cvr1:;i :!i:· ro ~ \.•.:1 !.i10 nne o.4 
pl'•,'.t1cti01. l:\Ollll:J uy :;ho .J;.u,~'JL.Ln, •"':•j,•.:l.L'Ou ty tl,e 
\";-:.1':1. uad !Jouuri ty t:J landtu·tln ch.;uld \Jc "i,uci•ved. 

~;t .. 1; \at'<LJ :u.L' .. ,::yc,1t·tli.r: iron ;;r:' 11i? :; .• ,.·, l 1)0 --­
oxrlt.~l•<i1.l \>l• ~llQ • :·r.c~.Lco. C::ilc"Ju ~o "L•./ "t"aolc ot 
~lie o::e", l;ho ?aeu:.:u1'ef.l f.0.1.• c.::.l ',~ 1•1~ ·;;J.!..:!1 1.1ho.ll be 
vorlt'yed. '.'Jlth the 111otei·. i'Jl)n:1 :rn;. ',o : ·.:.o wlth 
:111cs or ~lose,l reoip1.ont,:1 :,u:.,ro r.;•.tl'.;,_; them ohell 
bo :11-.on or. tlio ~,i:11e;tio<l. 

i ;:O :. ,Ul'D ctbfl '.l : fl uadica tar\ tu o,:.JCU t l i.t'i._; pl'llCtiCl:S 1 

nl.a ~ l. bo Jor.o ri '. . .l.'nll-tL'llo &n<l in :.lif l'uront matei·liila 
1·r1.:· 1 ::,; 11t 1.0io~i.or: to VCl'JC.i.tJ rHl•l •ittaJ.Ji:;. 

~ t. ;' u11 i.i~o: o ~ l.l be a .ClH,-1.l. Lo.s ~. 
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:his pro~::.-;;.::. ~ives a series o! basical eleLe~~s, that ~oget~e= 

vith !he ;;rac";ices ia o:: great u~iii-::7 to ir:st::-..Lct the sc:s.; -

classi.f !.ers. 

:he p::.-, .. grar :. - a ~'"::; .. :i.:>.:: c:; 2~~ h0a.rs, J:: of t;ie::i are tneor;;· 

anl t;~e :-es: co:!'c_p::~::.:.!l.b t= t:u: i:ractical activity, ~he cor.­

te.n~s o! it s:.a:. :: e 6~ .._-~?:. d;.tr::.:-.c; six -.-.eeks iJl ';'.-:.e followi:..,; -

waf: 

Cne dai::.y : . .Ju.r o= t~evry ani se·:en p!.'actica:, the t;.e-::::.r ;ar; 

pr:.£ctices nll be car::..·iei ci.t in the 381:18 la::c.:c..l ce:.t:::e. 
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iv.- Plan of !he ~Hghlpg Pros11s 

Ore;anis:i ' 
Specialt,y : 

Oc·.a?:icna I.evel : 

Duration : 

I: i_.;:~:.:..;a.: ?:i;~ 

..,.· ..... ,.:t..~ 

:..-.:...:.:;;~~ 

:o:..e_ .:..:. :o~s: 

State C~Ue tor '?eoNdcaJ aAd -

liaterUl Sup~ 

iiecovery or aav :!a reriala 

Scrap classifier 

6 fttiS 

)0 

6: 

120 

1SO 

210 

- '"' ,,,,,,, .;, 

,, 
I._ 

. ~/(, 

2'::/G 

}J/6 

:, :,/ '6 

----------------------- ,,,.,'._,,_, ---------------



Specialty 

?or:n~~icr. ~ethod 

L_ectw·e r.ec~s 

vr.- Cb2ec:~ 

I 

. . 

. • 

6 weeks 

6 aek.s 

: 22€ :-.ours 

.ave to ·t=ie pers<Jn.'-el the necessary trai~ ;- .::.:·~:::- -:c, ..: .... 

able tc perforz a better scrap c~lle~t~. 

The stu~e.cts are ab.l.e ;.; cs.::r-J out a::. ~c.e;uate p::-e:;;:.r:;:;._:.1:. 

t~e scrap a.nd Clltalic j~s. 
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___ .:.'.'.:.!:... ; _ _... __ !_:. ____ _ 

I .. / ~ • f 

1 • 1 .1 :· • . .. - . : ::. • 

L::.q>ll'.lH th11 cc,1.···.•1.t ton cir 1.11, · • ", :•.i.J ,·, · : ..... , ..... 
t;.i .. ·1,l;1

0 
Tt;, :;1 .. ·in.1-ocunou;;c •1:;r.r .1.. ·i · 1.'.' .!1,.i• 

C!'l
1 

:.~ .. ~l Ot tl1J .·1::.,J"fOJ.'Y At'.'/' "l<l 11;•,.;I. '.'11u 

.1'.1·uclt1~·0 Jl lu1:1 ~n Cuba tl1e 11 .• ir-t, ·d t\.i:, 11,~,1 .• p 
L1 lh•) D,,1 .. 0:1Ll.c I11Cltwtry 'IYI'\ nn 111:i1n·~11LI~ :ttu::· .• 
f.:a;·.o l:110\'/ to 1.hu c; t.1111ontD l,}1. v.,c•1~ •. :1. 11 y •,f l'<.C'i• 
vo1~· nr·t;vi '·J of :;ecv1 .. l.11l'.Y 111·:: ::·~.···l.••1.;. 

:.1 •l l ~·(I•~ ,._t ~ I 

. ti~.:i. t : . 

.. ...: 

·c ... :·"..i- :-. .... ~:.l jui.l:u. i.:n:.c n 1..Ll1J:· ,h,.;<..ll'~;;,i; (,f C'•~!. •.1i1 ·.1:: '.: •. ,::.t..l.ou. 

: ~ ~ (· ~. 

.., ., .... .; ,: I~ • ...... 

O!·._:., .. ~.:. :. : ·.)i".I :vi tL\• l'c.;;0v,;;. ;.; o.: . ~:·.\; . ..11.J fo~·i·oui.; 
!~C ~~~! ~ .\ .. ::_.. 
J.1 !'~'".,.~,... ~.:· :-:'.C"'-P i·u"~,· '.'O! ;,' 

.) • ..: ~.:•di·.:. -:,t ti.o ;.:-..:.:c.~·.:1.c: 

. ' .... 
?-.t,,.. : .• ~ 

v .' :1 

!'y:.·- \,_..: ... 

. : ._. J: 11:;J 

... or ~~~·~v 
.... ~d ! ..; I..·..:~ ·.1.~ • 

Tllo P'".1.:'•J .. ..; ... ~ will clr;1ol1\p ~i.o ' ... :. · ..... 1' tho 
ori.;u1.lz1.1tlo1• 1.1.1 .. \ i·oc<Jve1·:r acco; ,,;~.1; ... .,, ···"' ~~·H···• .1.c::... 

':'111.: pI.Jfu:..:..c~· will glvo t.Jd.a c.i.:.1&W ".1.1.~:.,; 1.1 ... ~.,:.s &nd 
ill u:.~'.l"'• i..:..Ju.:). !noiotln;: or. : ;.11 l1:1a;,•.u".t1:.l.lo of CU\ • 
t1<.lcc~1..ito cl:.....:-.1.l'.~cnt.:.o:. r,r;<\ .i-d.,:.' :,.;, 

J .. ;.:pln:i.n "':li>A~ ~hu py1·.;·.oci.:ic:1.1l c;..1:'.1·r.1 i:J .• i.11 tt·.11 
J.,:11 ... ')l' lnnc e of 1 t in tl1e ec l'llP l'fJC <)Vil'~' 
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lX 

x 

°"'ani&a Uon tor Uae prepua Uoa ot. •1'91' aD4 
tvrou.a 111G tal J•llllr•• ObJeotiY••• 

l'repraUoa ot cr•J> u.r.d metal. ~wak9. 
0.1· Cutti113 b¥ flaaao ot 8GJ:aP 
0.2 Cutt!Q(; b7 ebe•r• 
0.3 l'reeaed ot aorap 
e.4 Cru.DJnnc an4 'briquetecl ot •tallo 8ba'r.l.Jll• 
e.5 Pr~otw.·e ot eorap 

Scrap ancl non-ferrous .. i.1 ~\IDb 
9e1 Alwuinluia ud it• all.'9 
9.2 Cop,l)\lr ~Ad it.• allo1 
9el Tin 
9e4 Load, othora 

lJetalic ~la 
10.1 l&4poJ.·tlWce ot the •tal.:lo tan48 lD Uae eco­

.llO&q. 

• • 

Conpidg.1: •pp• 

Bir.pl.ala U. l.raUJIO,r' U.I. la ...C ... a.be ....,_,. 
Ol"PDl•Uoa tor._,.._. •&or.lag Ml llel.1-...J.is af ..... , 
BxplalD the MH"auJ' orpDl•t.lon la U.. IU'I. etatlor. 
&a.I 90W"G• ot aarap noo••Z7• a.au~ -. -.id.'9-
mout to be ~ :la 'Ule aotlYlV• 

A b.1.•.let explAMUOD ot eaoll .. uJ.pe.i tmt S. ..... to 
propcare the aoa.p• lt• t'alat.io.ai~ aa4 111portlllloe. • 
.\dvanta.l•• allOllG \be 4Ufveot ecauiJ'Hllt• 
~e~tlo.a.J.Qs ezewpl••• 
leJ.•tom , ... puaHal OODVOl to tlle ., .... , .. 

A detail expluaUoa Uae olaaaUloatioae Hleotloae -
ator~. preparoUoA aa4 ileli-nq ot ..,.., ea4 ....,. 
torroua -~1 ~W-. llOl'e oow. 

A briet deaOl'ipU011 \be detel.'111.aiag w.r• ot the M\al.1o 
tun4a. Kxpa 11n Ua impo.ranoe to~ ta. eoonoa..r.fd tbl 
OOW\t.17, •• ftll. •• eaasplH ot 1:1119 WDl'IE :la Cuba • 
At the •Pd ot the la at unit, the U•J t11t w111 1te 
done 
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VII 

',·! 

j11:J.:.; 

,~.;,r~·~Jll~-~:~1-,1 .. or ~~.'!,; "'~· .. ·,j~l~· \.). ~.::: .. u.,· :in ... !'t.il~.~ ... 1:1 

!,l~lo.:; J'..uL~L· 

·,:11::0 ~h-:i ;;l·-~llo:d.1; t" thu l,] 11:i~:J wl1c1:c \.i111 n1.loy J·m:;u 
')L .j1.';;i; JI.''-' ,,.1,_;1.11'1l1i.\9 tl'.I'~}, :;Ill _;i.!'1 <1:•;:!0·11 )I' -

l·'u.:· lo!•.l.uu 

f'<,. '.\>rlil the ~x·1.:;i1:.i z·,t bn oz ~L•. :,;;.uI• ;,•ui·:\ nn n prac• 
~.lc.:a, 11.11:t1·llmt.l.nc t\,o IHH':.n) r.r.J J•.i1.bJ nl'lc ll:rllnr; to 
tl11~ ii r.:1 r.oo a1,1l ~lie all'>j'IJ Ou• .1JH•-'- ~-· .1~. 

Cl .. _ .• 1:.:.,.:, ~: .. n !ln.:J ncluctlo1• o,;: :;~:·a~ and .uoc1..n• ---l~:..:.;1 the yA.rJ o! J:r,Lo• 1"1.'J.::io a:~'·l.l o~q>lh Ir. U1•J c1(~nuit1-
,1ur.:1 uu .~.:. j\t:.::<; c:~t.!'7t l!\tt~1:1ctlc1h au a p1•1a(;tl•1• 1.n;J'.t·uot ~i10 1t1.1• 

<\1>1. ts to 1'1011 t l!'y tt.o a:r!C.iYD'-

()-_.· .. ,1.;.,i,;:.;... ~ ivl~ fO.t' t.h\l p.r~p:u•u tion Of :;crap and 

rci·ro\.1"1 1;,,; tnl junk::: 

ro1 ro1·1n tho p1•1,c ~1.ce in a !Uli t,i..ry 1.'n l t w:I. th tho oo• 
rroupond.i.l'-.;; 1.1v'10l-'• 

Viait the u.l!'l"Cil'(J11t au.ppl1'11L'0 tiJ p..r:. [oJ:m, n:J a p.:aot1ce, 
th~ boat t.L"Bllll~)ortution 11n•1 pl.;.c1ri..; tho i.,,nc1. 

In th.11 l')l.'lt,;.i.n place oi' 1101'ii&l) a1.,1 j·.ir~r.s, lwvti work in tho 
01·aunizution dlJ:ucto to tho c~L'\U\U.ith'IU 
ournp cuaLCJll\"mwle oi..• 1£41·-:;o i'ol.' ox1outt1nc: 
oorop up to 9 1nn1 .1.'111· the l•· co:.;-:.1l1or.r 

P:i.•nct1cee with thu oeloctod ullate.t•lal in th<i proa.-ahonr 
anJ oxic~tti.DgJ obaorv• th.I& adequate toohn1oa to ir­
orenH tlio oxploltntlon or the oq11tpinont an~ koep tlw 
t1L1fety rules. 



.. . ~ 
~ 

1·~·:1..:!: . ..,;:. ::.i: th~ <')! :.i. ~.l'.i.cation, sel•:c­
!.i.01! nJ ... ! !'.!cp:!ru.tlvn or scrap. 

C·inr;lcl91 '' t.i.l·~· ..... i._· __ _ 

1''1.l'f',..l·~.; ~.r. iHu i.': L l·.:••l . ·1,·t.:.Eil Co11t.rol. 
TJ,o p;.''.•t.:1..i.t:aJ. .. r .... 1.,,,w: ~· i...;.1t.Lon 1..111<! n01'JtJ t. l.·.;,n oi f:';l'ap urd 
non-ro:i.·1·,m:; nll··,y jH:.\;w ·:rlll be ln th11 y·ir·~l ot' Lb~ Entttz·­
pd.oe. 
Tl:,, :iLu<1011~:1 ril1nl l :.111ko a oollec tlun of ::•\Ir.plea vrl.f.h the 
:.1nro rorrcr.on~'' ~.i..vo alloyo. 

The ganeral p1°1Lct1oes o! olasaificEition, selectlon and lH'I)• 
puration or s1;1•up wUl bo mado. 
:, t tile encl tho indlv.Launl evalu~tlona vllU be cfirried out 
which w:ill bo ~_a;a 



XVII.-

I Partial Control 50 po:.J!-:;s 

PiDal Test 

~he evalu:ations will be entirely p=ac~ica:, ei:her ~r.e 2a:;i~l 

:o~trol or the Final Test. 

II ?jp1 Tes~ 
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2 deys o~ iz:.t.£i'!"U..,?~ion !or brea4,;e o! M>=-?.:.z-she.a-

2 C.qs o! ~te=rJ.~!io!l !or ~~ec:.i:.3.(;e ~! :,..:-::-:i.l. c.i·..._;.d 

~:;:ce.s.sa!';; :;:::::.: lir:,; in th~ tc~:U-...:.c c: !>C:·-.:- c,;.:. ·_.;; ~~-_;, ; :e;_;;...r:.i.­

t.i..o.::. an~ '.;=:.~p:>:tati:m ir.c:.u.dir..;: t;::e.:; ....i::~ .;;.:·..:_ .:;c.;;;, :-...-.;;;~::.;;_­

tier. -.;-.;.i p:-e;a.ration of ti!.!!e.z.·en-; r...:.·~et::.ec o~ :c.;::·:·_3 ~::: ; .. c .• -

~e:.:-ous ::crai>• 

In !he "!JOBk area, the sc:ap vra::; P=Op.1.:::e.: !.J: <l ";:1.3.;;: ·:.:.::;::..-:1~ 0.::.~. 

:>t the t.ranspo.rt ~ a batter ;:-.ssi::i::.. ~~ ::. ".>.; ;:1~ ?.I:css-:.:::ee.!" 

Stx=.aU!CR ,r:.!':i. The .sc:-ap -mis !l.!.'e~ed t; .:e::d ii:ec:~- ·- .: ~;.t 

ie=uL-gical, avoi~•n..; !je ~oble ::.:i:-..i~ul~~.:.::::.. 

!:i !h:!..l ~.rac'.;-:.cal. t:;i~ also pa!'ticipaa:: ::.J::.:.:...;; ---·-·-• 

truc!or of C.xicattil'lc; wi tA f"-&:&e. 

!n the t:::a.i.:l.iJ:l6 was e:r;lair.~i t;;.e ::e..;· -::aj· !".; :;; . .;.~.; .:: ~::~ 

;ez:. aAi .b.ce!;ylez:.e ~o!les, ac~ ~:ile be::e: =~;:.:;.e:- ;c :. ... t :::e .. ~.:. 

:i.ll order to s~e?!C. the leas !~~! z~= a~ ;03~ic:~. 

?e.r~o:;:i t~e ope:aticn.:. 'l'lit!:ol.i.t ~a:· :~-· :~ ;::i-=·.i';';1;;: :..J.;: :;_: 

he:;ier. 
::n bene:al1 'ile ande.rs :and t1:.:=. '; t::.e ;;,:_ .. _...;: _ .. ::. 

pec~ed results, iL '.;.;:::e::. r;~ .:.; ::.:: _._ ..• 

::sa=ch w1.er.. the pr~=.~c ~iot. ' . .-.~~ at 1:: t·: 
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COURSES 3 TO 5 

PROGRAMS 

THEORETICAL - PRAC'rICAL 

POR BASICAL BIBCTRICITY, EIETRIC llAillTENA?iCE AND 

llBCHAN IC AL llAllfTEllAICE 



• 
COURSES OF BASICAL BIBCTRICITY , !:!3C'!'RIC A.'ID :BCHA.'\I:.~ 
11AINT:::raNCE • 

These Courses •e-re preJ:<:..red. and giv<.::-- ·o~.>eC. or.. -;:i~ c·:~2:·,.:..-.-,:s 

stated by SUC;J\.:·R of:-

- To qualify workmen i.'l electr:.;;al c.:-.=. ::e·::!':'.?.r'.:.ca.!. :na.:.::tenaz:ce 6.!".:i 

to give a ltnowlddge on bas~ca1 e:~~:=:.cit7. 

- To improve and up tc date the k..~owled~e~~~t of tne Medium Leve: 

Technicians and University grs.d~a~ed pers~:inel on basical elec• 

tricitJ and electric and mecha:-"ical m~:1:,;:-.v..:e of ::iodern eq'..li?-

aent for scrap processing. 

Organi.Zed in three courses, that is to say:-

Basical electricity (course 3) 

!:lectric Kaintenance (col.Lrse 4) 

Mechanical Maintenance (course 51 

Each Course was given in two goupe: -

Group A: 
lledium &."ld Higher :.evel 'rec.hni:: iar.s 

Group B: Quali!~cation of Woritlllen. 

The total participants bJ courses -.rP.re: -

course• Group l Group B Total -
) ) 7 10 

4 ) 7 10 

5 ) 6 9 

The quantitie• corresponding with tne student• that !~r.ished 

the traininP• 



• 
The teaching activit7 was carried out in confoniity with the 

elaborated program which appear right after iD this Annex. 

Also was performed the following:-

Individual Competitions 

Competitions by stud7 groups 

Practical Competitions 

The outstanding students o! the course were men~ioned and -

congratulated. 

A Certificate s~ed b1 -the Enterprise ~aPa.;ece:i'; and f;he UNIDO 

was handed over to the students have passed the courses. 

Hereinafter rill find the ch&racterists of the courses, -;:i.e -

atuddnts and results. 

l 



COURSE ) 

• 
HlOGRAll 

BASIC AI· BIECTRICITI 



C9URS1 or BA§!CAL IJICTIUCrrI 

OBJECTIVES Ol W CO!JRSI 

Inatruct the at'cldent• with el••ntal knowledge :b tasi..:.J.2.. -

elec tr1c it y. 

EXPLA!f ATORY Na!'E 

Thi• Prog• hu a duration of 200 hours, 00 tor theor:r and -

the rest tor pr11etic••· 

It will be pertoraae4 in the installation of SUCk'lOR Zn•srp::"-~.­

UEB wan4a Republic Popular of Angola. 



Plan of the Teaching P-~ 

Organi.• 

Specialt7 : 

Entrance Level 

Oc~upational : 

Duration : 

Weeka b7 seaesters 

Ho, Course of the ~tudJ 

I Theoretical Part 

Theoretic Information 

about the cou.rse of -

irtud7 

Sub-Total 

II Practical Part 

OnlJ' one part 

Sub-Total 

Total 

State C()!Dlllitte tor ~ec:.-.n:.:.ca~ a..."i 

•aterial Suppl.J' 

Recowr;r of Raw Materials 

Stimated b7 the Enterprise 

8 'leeks 

ieei.cly 
'fot al :!.J:l!"S 

80 1v/S 

80 10/e 

120 

120 15/8 

200 25/S 



Generalities 

SpeciaU7 I RecoYerJ' f4 Raw •aterials 

. Specialization . Pormatian .. thocl 

Course of Stud7 I Basical Electri:it7 

Periocl tha'. Co.uprises 

Lecture •e•kll 

Weekl7 Precuenc7 

Total Hou.re 

Total hoU1'8 for the 

Collr8e of S tudy 

Thematical Plan 

UpUx Thematic 

I Introcluction 

II ~lectrostatic 

. a 'feeu . 
. 8 •eeks . 

Dail.7 

: 22', Hours 

: 200 Hours 

Theoretical 

6 

24 

III Conduction in •ta& 

meuur and in semiccm-

clue tors 16 

IY llqnetiam 24 

' 'franeient encl -

oecilation 10 

Total 80 

!'-act:..cal 

6 

30 

24 

42 

18 

120 

!otal 
~ 

12 

54 

40 

66 

28 

200 



Analitloal Pro1wn:a 

Unit:t 

I 

n 

The111~tio 

Int roduotlon 
1.1 ~lectrical Charge 
1.2 &lectrostatic field 
1.) Potential and Capacity 
1.4 Lawe 

Bleotrostatio 
2.1 Electrlcal field and eloctrioal charges 
2.1.1 Historic background of electromagnetism 
2.1.2 Electrical Charges. 

Propierties 
2.1.) Dintributlon• of continuos cha~gee. Charge 

2.1.4 
2.1.5 
2.1.6 
2.1.7 

2.2 
2.2.1 
2.2.2 
2.2.) 
2.2.4 
2.2.5 
2.2.6 

doniil.ty. 
Electrostatic Field and Coulomb Law 
Blvctric field intensity. Intensity Vector 
Bloctrostatic field due to an accurate charge 
Elec t.r le <lipole .. Field of a dipole. Di polar 
mome•\ta 

The .'.at\SS Law 
Electrostatic field flow 
The Gauss law 
Charge distribution ln a conductor 
Applications of the Gauss Law 
Electrostatic Potent!al 
Electrostatic potential ~nergy and conservatory 
character or such field. 

Oons14eration! 
rn thl1 unlty- the fundamental conception• of elec• 
~riclty are included for a better underetan41ng of 
the 111ateria. 
tn each unity th• practice will be in oorrespon41ng 
with the theOl'J'• 
Bxplain th• oonception of Bltotr;Loal Charge, !!!2.­
troetatio Fiel4, Potential and CapaoitJ, Alao explain 
th• principle• properti•• ot th• 4ieleotrio an4 th• 
Gay•• an4 CoulOllb La!• 
The prof•••or will explain the conduction of elec-
trical ourrent in 4efferent ••an• and introduce the 
tundamer&ta of the electrical circuit theory. Study 
the metal conductions, in vaoumm and semiconductor•, 
and making special enphuis in OllMN and Kirohhott -
Laws and theil' application•. 



III 

-.-- • • 
Themntlo 

2.:>.e 
2.2.9 
2.2.10 
2.2.11 

2.) 

2. ~.1 

2.~.) 

2.~.4 
2.~.5 

ktential ot a dipole and itn behavlour in mi 

internal field. 
Potential gradient 
Capaoit y ot ar1 isolate conduotor 
Condenser. Condenser capacit7 
Connection of a conden~er in series and parallel 

Die lee trice 
Behaviour of a dielectric in an electroatatio • 
field 
Electrical suBCeptibility. Absolute and relative 
permUivity. 
Dielectric effect over the capRCity of a condenser. 
Dielectric electrontatic energy 
Nature ot the electrontatic field. 

Electricity conduction in metalic means and semiconduc­
tor• 
)e 1 
).1., 

). 1.4 
).1.5 
).1.6 
).1. 7 

ConductLon in metAlic meN'l.S• 
Naiure or the metal charge bearer~, Clnnaieal 
electronic theory 
Cause or the electricRl resii::t.ance. Density 
and intensity of the current 
om.tN Law. Conductivity, resistivity and resis-
tance. 
Joule-Ler.z L.aw 
Electromotive force 
Circuit equation 
Kirchhoff Law. Conduction in vacumm. V11eu111m 
diode 

).2 Conduction. Energy band in conductors and iao• 
latora. 

• 
Gonsldernt.J.onl'I 

Study the conduction in metalics meane, th• nature 
ot the charge bearer• and buio electronio theory. 
S11phuis on the OHMN, Joul1•Lenz an4 Kirohhdt -
Law• 
Bxpla.ln the conductors, ••micon4uctors with diffe-
rent t ypea 



UnUY 

IV 

).:?.5 
).2.6 
).2. 7 

Tlu.•r.:nt~Lc~-------

Conduction of semicondu~tor11 
Introdu~tion. Energy banfl in cond:..ic torn, 11E1m.i.­
«H'nductora and ieolatorl'I 
Ch'lrge Rearers 
Imput try ln aemicond11ctorR 
Typ<l P and Type 1' 
Temllerature intluenoe over the charge bearer 
Connr.ction ~ 
F.ffecta over the conduction 

Magnetism 

4.1 
4.1.1 
4.1.2 
4.1.) 
4.1.4 

4.2 
4.2.1 
4.2.2 

4.J.J 
4.3.4 

4.4 

llagPetic field 
Introduction. Magnetic induction vector 
Induction lin••• lap,netio tlowe. 
Selenoldal nature of m"-Rn•tio induction vector 
Macnctic force over a conductor with current 

Sources of magnetic tiel4 
Biot LRw 
Field created by a 1&.rge and etra:l.gh conduct. 
Biot and Se:at Laws 

Moment or a 
tic *'i.eld 
Ampere law 
Field or an 
axil!J 

dipole and its behaviour in a magne• 

ideal selenoide ~t any point of it• 

~lectr0111agnetlc induction 
Introduction of 1'aradaJ-X."l'5 law 
Determination of the Fem. Inducted in r·ar-:Oioular 
cases 
llutual autoinductancy and lnduc .ancy 
Energy stored in a mae;netlc f leld 

Magnetic properties of the m.'hstancea 

..-92nalcluratlons 

It shall be from th• conception of magnetlo fiel4 
and analJ11e their objectives properties an4 oha­
l'liilO te ri • t:t. o a • 
a) lxplain the effect• of a magnetic field and la­

ter on anclize the field of some bftBical atruo• 
ture such .. curr~nt element, ring and selenoi­
dal. 
Aleo analize from •ome examples the llt!. and • 
Ampere Lawe, ae w.i=. aa thftd.r application 

b) Explain the main exper~~ncos ln which are relate4 
the effeote the electromagn~tic induction and -
name the Faraday law 
Al•o it shall atudy the magnetic pro~lerti•• of 
the ·aubatanoH an4 their olulllification int 
Magnetics, 4iamagnetica an4 ferromagnetic•· 



UnUl 

v 

Thematic 

4.4.1 Beh&Tiour of the substftllee in premmoe ot a 
magnetic t\eld 

4.4.? •agnetisation current 
4.4.3 Rle-ctronic explNIAtion ot the parN11agnetiam and 

diamagnettam 
4.4.4 InteneitJ TeOtor of the magnetio tle14. Ampere 

Circuital !Aw 
4.4.5 •agnetical eusceptibilit1 and permeabilitJ 
4.4.6 Perromagnetism. •~etic dominlous 
4.4.7 Hysteresis 

Transients and oscilatione 

5.1 Analtsis of RC circuits 
5.2 Energetic behaviour 
5.) RL circuit, Energetic analysis and W oil'ouit 

energetic analysis 
5e4 Analysis ot RU: circuits. Energetic behaviour 
5.5 Forced oscilations. Resonancy of charge 
5.6 OHMM Law for alternal curren-.; circuit 

Current reaonanc7 

Conaldoratlona 

It will emphasized in the behaviour of the cir• 
cuite, re•letances, condenser• and in•uctor• 
connected to different tiplcal circuit•• Stu47 
of RC, RL, to and RW forced circuit• (rHiatanoe, 
induotmcy and con4enser oap110it7)intro4uoing the 
conception of current charge 11n4 re•oneno7. 
Introducing some b .. ical conception to wol!'k with 
current• ot altemal cirouit• nob u R1110tanc7 
and Illpedano7. 



Bw.wJAfIOJ( SJSTB 

I Partial Control 

n 50 points 

I Par~i"l Control 

Perlom perio4icall7 partial control works 

II Final 'fest 

It trill be clone at the end of the course aa Theor7-Pl'actical 

lhaluauon. 

Bibliographl Rerlewecl 

Electricit7 and lagneti1111 ISP JAE CUEi.. 

Experiaents in e\ectricit1 and 

•agnetisa ISPJAE CUBA 

Coarse of buical electricit7 L. LAllD.AIJ USSR 

General PhJric BOLL.!DAY OSA 

!eclmoloa of electricit7 J. r.i1.:.'.:?..:.z POR'l'OGAL 



Mil!::=S OF '!'H":! S'l'UD3N'l'S .AND STANDING OBTAI.~"'SD :SY ::=A.CH CN3 

APffiOV~D OR :;x.c~ ~ln' 

GROOP A TEBORT 

3ng. ~clos Gatita 50 

!:acbn. 'lie ';0~ li!ontei..ro 50 

·!'echn. ·'- - i. .;. Joao 35 

(ZH<JL'P E 

, 
::>illlon n. ~atias 50 

~'el.:..·:: :.ano Elavoco 48 

Santos ?rancisco 45 

Alfonso Joao 45 

Agost.iiio Prdro 47 

Francisco II. S&.'ltana 48 

Domin60 F~ac.c~sco 35 

10 .students 

From GROUP A 2 EXCE~tiTS 

Prom GROUP B 6 BXC3LZHTS 

PR.~:c:: 

50 

50 

5J 

50 

50 

50 

50 

47 

J5 

)5 

. ·, 

"' 
10C 

10.: 

e: 

100 

98 

'i5 

95 

94 

- -



COURS3 4 

PROORAJf 



OBJECTIV::S OP TH3 COURSE 

To atta:ln the cplaliticati.a ~ ~ ID t--... ti» ~ of 

the Jlrogrem !beM• • u .. u u to iaproft Cl4 up to 4ate the -

knowledge or tecbniciana in a&intenanc• 1ietiri.t7 ~ electr.cal 

equipment. 

~';ATORY NOTE 

This Program has a d.u.ration ot 200 bolU'a, BO tor thaor:r and -

120 for practices. 

It will be performed iL the inatallationa of SUCBOR EnterprisE 

UY Iaanda Popular RePlblic of Angola. 

\ 
' 



PLAN OE' ~.:; • .\CF.ING PROC3SS 

Organ.a.sm 

Specia~ty 

Jccupational 

D..u-c.tion 

leeks b1 Semesters 

l!.2.!_. Course of Stu.d7 

- Theo re: ic al Part 

1 State COllllitte tor Technical am4 

ht.rial Suppl7 

1 Reeover7 o! Raw Materials 

. . 
: 3etimated b7 the 3nterprise 

: 8 Weeks 

8 leeks 

.'ieei!:l: 
Total Hot:.r,!_ ?r-;;c ~tt:.i: ·: 

'7'h~eiretie i.ntormation ot 

the course of study 80 10/S 

Si.: h..~ota.l 80 ~U/ c 

' P!." e.c tic al Pa.:-t 

Only one part 120 15/8 

Sub-Total 120 15/d 

Total 200 25/S 



Y3NERALIT I::S 

SpecialtJ I Recover1 o! Ras KaterialE 

Ket hod of !ormation . Specialization . 
Course of Stud7 : Electrical Maintenance 

Period that comprises I 8 weeks 

·Lecture weeks I 8 weeks 

Weekly frec~enc7 I Dai.17 

':'otal Hours I 220·hours 

i'o~al ho11rs ot the course 

of study . 200 hours . 

'\' 



'thetic plan 

':otal 
UpUl !h!ptio !h•on Pzctice !!2!!a 

I Intro4uctioa 6 6 12 

II Current oil'cuits in 

their ehaents 16 16 J2 

Ill Transformers, b&Bic~ 
conception abotlt elec-

trical ucbiu• ot ro-

tator7 thr .... pbaae an4 

elec~rical motors 24 )0 54 

IV Protection Ul4 !natal.la-
tion of electrical motors 24 64 

y Measuring 1D8trument• 10 28 38 

Total 80 12J 200 



I 

II 

III 

__ 't.1.!..~!n.~ l_l.:::c __ _ 

Introd11 .. t; Ion 

C11rrPnt c-lrrnlt"1 an1l their tolements 

2. 1. 1 Fundan11.mtal detinit ions 
2.1.2 
2. 1.) 
2.1.4 
2.1.5 
2. 1.6 
2.1.1 

ResistfUlce. OHMN law 
Kirchhoff Laws 
!Jonnf'<' t Lon of resistance ln series 
Conn·'ction of resistance in parallel 
Method of network current and branch 
Sirni·lification of the netw1>rk. 
-ConvC'rsion of Star-Deltt\ and Delta-Star 
'!'h!'vc-nlu ·t'heorem 

• ,·Lt n~e W-h! alternate current 
111::. : ... 
Alt•.·:·:. ,,e :: .. :·:'<'Lt circuit 
;:,,~,·~p:. 1.'.; ._· ... "c'uit of alternate :::u~·.-ont • 

• 1,,.', .. ·~r. -j ~~· ,y 
-pha::t> :', ·:~uit balnnced 
: i.C C i r;: ,: l ~ '1 

Transformers. Baslcal conceits about the rotato. 
electri;:al machines, three-phases and el<JCtrical 
motors 

..£2.r:1nldorut L?_l!'1 ________ ----

ln th ~s unity al'e rttlat Lur~ tlil"J ru11r.\1\nHintal N.ectrtc 
q1111r1t. i.t!.f'ls, whlnh "lth tl1f)J.r ~orrenpo11dl.ng d4'flni­
t ions are the eicpresi.on of the aynteme and electri­
cal tlevloee beh~vlour. 

Gt11dy the baalcal conceits Ile "ell as th" element• 
that comp•.•:l.tte the electr:l.cal equipments, bani• and 
tuntioning, al.110 the electrical circuit theory. 

'rhls unity st11dies the sl..m]Jle l!lnnlysis of the prin-
c Lplos in "hich is based the operation or electrical 
equipir.ente and m.'\Chines of the major application -
and ~!10 Rf.l·::uerrc:f of tho oircul.ts of eloctri.oal motors 



Unity Them~~ io 
---=;.;;.;;..;..~-----------·- ---

).1 
J.l.l 

J.1.2 
J.l.) 

J.1.4 
3.1.5 
J.1.6 
).l.7 

).2 

).2.1 

).2.2 
).2.3 
J.2.4 

J.3 
) • ) • "!. 

J.3. ~ 
).3.3 
)~4 
) .. ·~ . : 
). A• • 

J.4.3 

3.4.4 

3.5 

Tran11f'o?'mer !1 
Kagn., t 1 c tl I r o 11 l t 9 w 1 !. 11 A i t " ~· n , l e c u !' ~ 1 n t. , 
indu•1tanc., p:·1cn•'''1'!ll'":1 
Idea1 trF1n~fo?1:t'"!l 
Punt.'Lonln•: of th1'! r•''·~ trctr1•fc·~"··lr ·,.,\•n ~h~ 
seoandnry in '>pu:1 olro11lt 
J'l1nt.tonin:t, 0f' th•' trnn"lfol':nrir wlt~1 oli~r,~" 
~it' c tt t t t <!I !1 t 1 ri t r r, n -:!. or •n.., !' g 

lficienoy 
1'0lta1<~-' .. •.;·1l'lti".'n 

BH<Jl::Rl c0ncl!it:1 aho•1t th,. rot<1tory electrl;::11l 
"1.i.Chfnt'19 
_,, ndll!:l'!!1tal pht11n,:nenon ln flleotl'8rn.,oho.n1.Jal -
~ ·:1·1'1r!1'..on pr1JCl1'l'1 of en~ror.,y 
Clg~1ific11tion of rotntllt'Y elAt:trloal 1111aoliinl3!I 
Intt'ltactl.011 of a mn811etic field. 
Bfioienoy 

::'hr .J "-ph,,..se m'lCt• l n(' s 
Ope~n':; i .... n p:- ~:1r I ple o !" '.}::· .. 1-phnne ~!1ync!1ronous 

:") •" .-. r 

'ilc .... , . 
::c 

. .. 
•• 1 • 

. il .... oporn,t.~1.:. 

"' t·NeMi r.rn:.opl:.'1!Hl nnrl t. 

.~epti,)~: of ,-;nchl'''no11!1 lmpedrrnc" "-L' .~xoiti;ition 
v,·_ +o.f;e, eq•1iv•• ·_,,n<; ci.rcult. 
The effect of !'!J!\Oh1'onrius wotor over tJi,. notential 

f:lctor 
Ma.-:ilines of direct 011~ rerit 

vO 01:1 I l 1,_1'_"...;t;..;i'--1-":.;.'l..;'1 _______ • ___ _ 



n, ·., :.:_'.__:: _________ _ 

4.1 Pl',>'".!r:tinn 11rd \n~~·dlnt ··r. ,:· dlo:i-:!.···:·:i.il 

4.1.) 
4.1.4 
4.1.5 
4.1.6 
4.1.7 
4.l.8 

4.1.9 
4.1.10 
4.1.ll 
4.1.12 

4.1.11 

4.2 
4 •. • .l 
4.2.2 
4.2 • .3 
4.:'.4 

tor~ 
ProtP'Jtion n~qi11"1t !'lhort ~l!'<::1lt, f•11<'l:r tirl'I •H:i­
Juntor:i "Bre11kiJr'1" • 
.A-;oegorie!'I n'!c~~"1'll'Y for tr"1 i11·1 r •1 ! I 'it l."n!J ot' -

6le?trln"l ~ot0r~ 
Strirti.n.o_; r:iot.l1r .. l 0f Alnc 1 ,.~~ril r1nt<>~'1 

Co(l"" Ur>Olli'1"n ~ ·1 
Setvi~e fnctvr (S~) 
Maxi!ll'll1 dernr1nc.1. 
i'"lotor ot de1.1nnd ( uF) 
uator1tin> t.lon of ~••)'',\ ~11.J.l c11rrant for different 
electrical qnd rot~t~l'Y mqchlno!'I 
Calc1l'ltiN1 of ov;ir\c.· •l ti'.•Hmlcq) prot.eotio:1 
Cc.l;:oc1l•it~on of pro'· ~t ~011 '1.P,l\in~'- !Jhurtcirouit 
S1.1l-. ct lo11 for th~ l .'Jol11t1 ,.n ccr1cl11c t 
:Ju~;~ ::iulectiori of :it\ a];!ctricnl .Ju1i.i11Jt, atten-
:H ! :i: t IL o: ti L"' t i ng c r, 1 ui i t i c r. 
~ ..:i. .:: t ~ '' 1. o f t h .J f' ,. d · i> i". ' r d ~ · '.'>• l' .i 1 . t b r •l ll o ll o i 1' -

c ; : ~ 

; .. '• ":>' ~. : .. n't"n1 n:"" fl_:_flrt:.1~i .lJtC:..' .1 

:;~.,.,._;!•&r.:9 of e .. l":t"'icnl ~.Lrc·1i.t!J 
"'.-:-.:· . .:- ~trouit:i J.~~;\'·.:'.•d. ;.·,r t.h~' c0 pcr•1tlon, :' p}nc-

:!'i.:::Rl motors 

.·.:'.u:;~.~ial' sy8~Cm~1 o!' o~.·ri.-,s J~!1t::.<1.luticn 
:>~:,~:·"of .::L•,r..-:o 

• 

!itUc\,Y iabout tho protuC:tiOll RYl'I 1m1tr1llntlon Of Ol<·C­
tri.C'-1 motora, including thn n"loot,lon method ot tt.IJ 
hra~kQrn more uaed in th~ 1n~t~1J~tlon ~nd operation. 



4.~.~ 

4.J.J 
4. J •. 1 
4. 1.5 
~. '·6 

5.1.1 
5.1.2 
5.l.) 
5.1.4 
5.1.5 
5.1.6 
5.1.7 
5. l. ~ 
s.:.s 

l't~er.~:1 t. I.£_ __ ------

1J11l t<H :I 1u, m.h-atations 
:t•1dt onl A !!ystern 
Nqdlc~l B syst~m 
~n1!c~i C ~y~tem 
~9•,lc<:l ,,.;~t-<Jr1 wlth ;if',-:und•1ry eelect1vo!l 

T,yp(\~1 o!- 1~1':1~ E·!'" :: 

i.:.::r'' '1ettin~s 
In~rru~ents of direct -.~-

Ai.:~:·~ rem'" t 1~ !· s 
Voltrno.Jtera 
Wal ti::H .. •.er s 
v!i~.:::me t er £1 
~~e·rnurin~ instrtL".lf' .. t!I by c: .; '•l'i~,,_,n 
--:: ::-1!~nfo!":::LJr9 uf' ir:~ ~r~.1.~:iui:.·-~ s 

A !ltrict P1tutly r;;f the pr:lno.lple furitl•ining ot elco­
tric~l 1noasuring inatrumin.t.n thnt it ie oonsidel''Hl 
more import~nt from tho teoh~icnl objootivea. 



RV.ALU.r\'I:.: ~; SYST!I 

I !arUal Control 50 points 

II ?inal Test 50 points 

I lar~ial Control 

lerform periodically pal'tisl control wcr£s 

II .?inal Test 

It will be done at the end of the course as theory-practical 

evaluation. 

UIBLIOGjMlHY ;::oNSULTEJ) 

lhy:;:!.-::a.l General 

,·~.;;sical Ger:.ual 

Physical Gen~ral 

Electrical Cirouits 

Zlec~ricity and Kagne~i~ 

Sxperi.JJ;ents of electricity 

~anual of Electrotechr.ics 

Laboratory pieatice of el~ctricit1 

T!:.:CJ?V,\ 

L. 1..\$.;t: 

P. G: and 

P. A:~:·~.:.·) 

IS?O: J.2 

IS?.:;.E 

IS!'.i AZ 

ISPJ..o\B 

USS! 

~SSP. 

USA 

~UOu 



... - .... __ .., ...... 
.;:;. - ., ··-'· •• .J 

G!OUJI .& l'HlC.?iY ?~' ,,":'T"'':' _..,...._ __ .... _ ~ 

• £!".ob. Ca?:. cs ~:.tita 50 5C i.oi; 

'! ~ (' :::r.. V" . ·.-? ~cr.:e~o 50 50 lC~ 

Tecr..r... N€,v:i..a T .;oao 35 35 7C ... 

GRCU1 I 

Si.:non D. Katias 50 50 100 

Santos Pr&ncisco 50 ~7 Q" JI 

hancisco Santana 50 4+ 94 

.&l!onso Joao 42 50 92 

?elieiano clavoco 47 47 94 

Domingo Prcu:.cis~o 41 46 87 

Agostino l~..Jo 43 +o s:; 

~ 10 Students 

hOl!I GitCU? A 1 .APDOVED 

Prom GKC:.:? a 2 :.???.C'ri.iJ 



• 
c o u ~ s a 5 

?lOG.U::! 



• 

O!J~CTIV2S OP 'l"riZ CO~SB 

To attain the quali~ic~tion of •orlcll.en t!lrcugh the stud,;!.ng of 

the ]rograc '!hei:ies, as well as to !=lpro73 and ap to cate the -

~no•leci.ge=ent of the technic~ans in th= activity of ~echanic~ 

:iiaillterw:.~·'. 

To know the fil:-.iamental defilli tions and baai~al conceit a:iout -

mechanic, :r.eas:uing instrw:e.:its, and al.30 the dooumentanc.a 3:TS­

tes of machar..ical maintenance. 

~o intsrpret tt.e propierties and characti%istics of the metals, 

metal alloys and soce metalurgical. process • 

• To deteri:iine through the studying of ele.c:ntal ·~tics :!:n; ··~ ·­

together equip~ent and appar5t~s which as ~ sci~ncd :9ceive :~c 

nai:ie of lach!nes Ele~en!s. 

To achieve ~~e basical knowledge~ent about the by~auliu cf c~~, 

to~ its application in :nac.hi~es and other hyciza11lic s;rstem. 

:o apply the itno•ledge aequi%ed !roa the prav!ous obJ•~tives ~ 

the ::iaintena~ce of meehanical equipments, !8 a protection system, 

in order to extend the usetul 1.ive of tho equipments. 



!i:lis ?rcg?ru: r~~s a d':.l!'a:~on of JCO hoU!'s, 

thec?y and 130 for p!actica:. 

_ .... _ .... 

P.~ise UEE :·.;.-i: "!'l Pcp·.ilar Repablic of J:igol3. 

.... ')­...... ,.,;_ 



Organism 

_, ·,; I -

Occt0;::; t ior.::.l 

12 wee:.:.3 

Wee~s by Se~este!'s 

~·::u!' se or Stud,;T ::o~.r 3 

7:-.~ )!etical in!o:r:nat!.on cf 

the cc:= 3e o! study :!..2C 

::;;;: .. 

Suo-'?ohl 

~otal 



Specialty 

aet~od o! !o:~etior. 

Co~s .- Study 

!eriod thgt co~prises 

Total hours 

T~:31 hoU%s o! t!:Le colllse 

of study 

. . 

; 12 weeics 

i J20 b..oU!' 3 



'F-?!U !'! :.:. : ?:..i.:: 

·::o;al 

Unitz 'fhez:i~tic 1'heorz ?~!"ic-::..:-;; Ho·.!.:'s 

• I In ';;::od:i1:tion 9 1: :s 

II t::: ·l'<ledge of '.lletal teen-

no leg:; JO 4C ~., . -
III B le;;ients of' machines 20 JC 5: 

IY K::.owle~~ of Oleo-

h.1 dx !!Ul:!. c 40 50 C' 
- .J 

v hotection of .::ll!Cha::i-

C9l equipments 8 :!·~ ., ' 

VI Lu'brization 14 JC '. ,. ... 

Total i~· 



· :.!TIC.\L n ~' ::J_._ .. _ 

~l!'l!. ty 

II 

l.l 
l.?. 
l.J 
J. ·-~ 
1.5 

1.6 
1.7 

1.9 

1.9 
1.10 

T~1e 111eclv1nlu::il r."'1l1~t·~1v:1·c" 

7.v pu •1 of rw·.1 r. t. en'\r:oe 
Inc;unorit"tinn rt)'!' i; ..... t:ltf'nnm~t' 
}'.•1_in r\•\lll'ClllG 0•111'10A to 1:1•'<~h1ari:l.~•1l "'·I'• i pr1u11t 
TLe frlotiou r.i~ d··m'l;t,tnr. c111rno t:o lll·?Ch'l11lr•.l 

e Tt i pr:•out 
Fti:d•u:.\•!'ltP.l oonoeit of n1och111do 
Suuur.-..ry ot the geometl'io l\nd ::.·:ch11r1itMl nnc,.ii t,u• 

den 
Unit10!1 of tho geometric <4nrl. t:·:ch•micnl rr.rar,rdtu-

deo 
Loonlization of bl'e"kdown 
lrRotloal demostrntion of tho oh•:ptfJr 

Co1-:ipre1, 01w:lon of th1t metal technoh)r..Y 

2.1 .i. ~1· rc·duotton. Th·~ M·~ t nl nnd i :, , propitir U en 
2.2 l;'•:·t. !1'on 
2.J Ptir. l•:.: .. ·•n•,i,l eenceit of atoel prc,lnotl•>n 
2.4 P"tc•r<!u.:i1:.:· wi'h SUCATA 
2.~· s' _ . t~;,. ·':1 
2.6 M~· Jc ~.l0y~ 
2 0 7 P ·· .. 'i 'IS n.l.l(\Y~ 

':.'hvr~ ~" tl'e<•tncut of ntecl f'Jnd four:dry 
Mdt~i tre~trodn~ ~!th pres~uro 

Lni;;innted 

2.a 
2.9 
2.10 
2.11 
~.12 
2.13 
2.14 

~ori;ed 
'!iel:Hr-B by .elootr1.onl aro 
Weldin~ by co~tnct 
.A"1t•)i<;800US weld Ln?, 

_l!•.>ll:. I ·lc. l'll t. i ~lll..'J.:,. ____ _ 

·1·1i~ n 11nt ty wlll include th'3 ft>l towl n;:: 
- T.11po1•~.~ll08 of th., MllOh'lr•ir:r1l rn11in1.t•n•11101_,, I.ho 11:•1l1:-

ton'HIC·1 methoti, nnd r10011mont&tli.>11. 
- Mll•1:111r t ng in11trument11, longi tutlo 1J1•ir1:rnror•11Jn t nn•l ,.. 

fllwJ'H.1Emt."l oonoeit nnd 1l11finl ti 11w1 of tho mocll'111l.o 

't'lit1 pr•tC'lf;:lo"l rrnrl tochn'\.ol\l &V"IJ.ll'iLl.on nhrdl be"': 
t!tu and of t.hn oh!'lptor 

At tht: end of tho ohBptor th1' pr.nr:tl.o.i 'Jh 11ll be por­
forn.1nt 

To study tho propir•t:J.o:J .<:1nrl nhr.rnot . .:t' i :1tio11· ot m•Jtl\l1J, 
me t11l f1lloyn nnd somo mu t.nlur~1c1,l proc11ss ~uoh An -
w ... ld i. n1:: •rnrl t.l1orm.1l tr 011t 1a1111 L 

Vlslt to thq oentre~ in orr\Ar to obtol~ uxper1enoieo 
r:rcm th11rc 'ls l'l docu1111;ntnl eltiro.or.t l 11 tha nativity 

At the ond of the ohnpter, thetheory nnd prricotionl -
dVnl11rition !'!hrill be per1·ormod 

• 



Jnity 

IV 

?hc::n tl o 

~ .. nerr~l 0011')"ll t 011 the eleborutior. nf ;J•.· 1 cl 11:·1-

tr:.ls 
Pr~cticnl nl'l,.!tq" 

MS\ohlne el crn~ r. t !'I 

).l Cl'iteri'l on th~ work onpnoity •mel onlcul11tion of 

J.2 
).) 
J.4 
).5 
).6 
J.7 
J.8 
J.9 
).10 
J.ll 
).12 

.-.1 
~.2 
4.) 

4 • .J 
.\. 'l 
., .6 
.~ . ., 
4.8 
... 9 
.a.10 
.;. n 
.i.12 
4.1) 

1r11chtne e lfJroont., 
C~>UJ>lir~!'I ')f !!'"Ir.ht nA elor~Antll 
'l',Ype or 00•1pl111~!'1 f\n!\ thei.r ohnrnot.el'1 !JtiC!I 
f'l"H• T1.t .,., I <•tl'1 

Trn11m·.::1"1au r.~d t:'l •11'f\Ot~~ tyr0n 
Trnn~m\n~lon by friction 
Tr -.r:,·1i:• I T1 l •u1 hy h·' l t 
Tr'lt•:NI ,.d •\11 ~·.v ;~f''lr·1 
~!'·111 1r.il • I '•Ill onnl. .. •al, heleoc,id•al "114<1 oth..i'::J 
.\'ll.•' ,,,,.1 ri.-.rt, o••••plt 'If<.!! nnd bonrlri.~n 
M .. oh·"·'""I. '1p'tl 11.1,s, plac,-,s nnri frnmow•:ik 
lrnottr.nl cl'l9~88 

:nt 1•nt1•1 ... tl <)n 
S1:,1pla h .. Vdl''llllio 8yatem 
Mttch'lr,\ o·.l p11mps 
.?rot tic t l nn nttl\inst overload 
Com ~1.ci d~vieA!'J 
¥ilt~rn nn~ f1ltret1on 
H.vdr'lullo flows 
Ho11e 1111rt tlezlble pipes 
'.\1•woine ter u m,, 1.ntflnanoa 
H· .i.11 l rig nnd pipe in~tnllation 
r'loki r;g joint11 l\nll gr 1kote 
h.vdr '\t1 l i c '1.: posl v1 
.•. ,,.. i nteMnoe or hydl'aulio systems 

Co11gi J.:>r ,__• . .._i .. ·,.-11.,.:1,__ ___ . __ _ 

'rho !!turly of pl»c· '1 "~ ei- ... ..,,t, uni.ts whl.,h form 
the eq11ipments 1rnd "J'paratus, 1lf1 well '"' somo 
meAn!l in order to 'lnl.iave auoh objeotivoa. 

Tho thnory and p1'11ottcnl nvnl•111tion nhnll bo pol'• 
rormod rit the end ~r thfl nh~vt~t 

An 1nt~rmed1Btt te~t nh~ll be done in o~dor to -
avnlur1te the knowlt.ldgemont "oq11ired by th·~ otu­
dent!'J in the progrn~ g1ven 

'rhe nnlllyeis of el~monts will be innluded in the 
prnotical ol11a9os, "a per the unities 9tudied. 

Tht~ oh11ptor will Riv~ hnolonl aap~otn ~bout the 
f lo'll oirculntion in ohMliyctrnulio oircui ts to oo­
m•and the preea ond hoi.sting systems. 

Thu thenl'y•pl'110tio11l unity will bt evelunted at 
thll ur:d or the ohnptrir 



v 
'.i.l ..... - .. 

rr •l :/ e flt i \' 1 !,·1 .. l ~ n' d 11 - I 1 l,... •"J 

Hap<i 11' ! lll: 1:1 ~\ n ~·~ L'\J1".le 
C·-ri~·.l l't11'a1~·:;.,~ 
Loc·1li~~t1-·.·1 -,:· h!'·'·ikde>wn 

Lubricnnts 

6.1 In':.r.iduction 
6.2 Lllhrl~,..t~on and fri~tion 
6.3 C t.·n•'lcteri!ltis of lu~1r'icnnt.11 

of l:i 11 .!~tory te:J~!'.l 
6.4 B1uu·i1~~3 und thdil' luh!4lC•ltLnn 
6.5 Ge•\tlr~~!J !l!d thei.~ ln'ur icl'\tlon 
6.6 AppHcat.lon of luh~icnnts 

Md the m•rnning 

_.L~--'-· -·--.-~:......:-· . __ .... -

An·1lyn1.:1 tlid lP11: -:-.l 1J:lj·· : 1 .. 1 1JI' m•t'lh'lnicril rnr1l.1.-· 

l;1tr1«r1rJ1lt lh<l :i.·1'.t1lo1,•1ncn .'l~':Jlorn nwl l!OIOO ,,'h·:t -
T\t;• .. (Jt~ that U.:.ll t· !:!1°: •1.'1 •ful t1.·11 of 1.he "'lulp-
11·,n l, 

It will emphnsl 7.8 in t.ho mn tnt1m'lnoe 11,ystem 'lllCl 
the snbnynto·Q w~ t.h l'<'~ I rrior. nCi:itrol. 

Tha theo1-;1-prric1. Lrnl lrnr.wled~·1 wl ll ho evr\lll'\t,tJd on 

unity K\ van 

Study thu .lubri.c<int. employs ~~ 11 11101\nD of prot1iotion 
to 111tJohnnic•1l .Jcl'lipment :.ll ~ ~} i.o, '19 wofll f\!'f t ts -
butter uso il'i tho 1nuc»nJ •~t?n n·!stem'J BS /1 noul'oe of 
en.i-rgy dtlOt'<n!lO which lo'lu by frict.ion offoct 



:P~tial Control 

~ech:-.::logy of :ia:al 

SARL 

ISJ.AB 

SA.~L 

50 poin-;.~ 

B. A. G.A~CU 

·~· - _,. 
•• : : "I 

-:•"' -.·· .._ .. .. ...... _ .. -.. ·-
.. ~- . ·; 



!"-::; .... - •-: ..... ~·.· 
..,_ -· --·-.J 

- .... -- ....... :-

A:PP!lOVED CF. Z'I:Z.i..ENl' 

GllOUP J THZ:~Y ??..A~!CB c:; -
~~.g. C5r ... cs :le.ti ta 50 50 

.., ..... ,... 

..:...1.,, .... 

'!e c :ir .• (, ;! ?'jon:.ei:ro 50 ::.0 -.·r 
,;...;v 

tec!-.L.. ~ J8e imD?osio 47 "'' ..··J 

GROU1 :8 

red?O Utscaiain 50 5C ·- -
Docingo J. Sola 44 50 94 

Prrincisco Sa!l-;ana n ·50 9'3 

Rduardo !'ind.i 45 
.~ 90 .., : 

Docir.go 
,. 

Li~a JS 1"< 7--:. ... 
Pe.i.ro !lab:-.• 'f; )5 J~ 

..,., ,_ 

9 S~~.de:l.tS 

ho::: ·:&aOU ~ ! 
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R E C 0 ~ M ! N U A T I 0 ~ S 

.ACTIVITY 



':" .. -::-~-!:- ~., --·---·--· ·--

:Beeides, to pte•·~i:.t the oor.";act of U.e cyJ..~!~_.;: ..;, · - ~;.:~:.:._ 

the oxyge~, w~tr. oil, ~e~~~e a!'ld pai~ts. 

!lso ~e :ecc.c:=i~~! ';o ~ha wcr~ers, th~ ~e~ing of :~c ~·...::.~ pr~­

tection. near.s since that w:..en •e s.rri ved ';!:.~ had ::.ot :icy!::..i.:-o..;, 

nor glcv~~, boots, b~east-plate, l~c:z~::,;:;3, :~~. :4:~~~~~~ 

suita!:l..; co::trol in o~d.er to avoid loss•;s -:J:· :::~ ;::-.-:-c1.:-;:.~-

:c:;.-.·.;: .... 



.... 
<.. 

we a:s~ r?opoae \o ?«sol•£ a ~~c~ •ii~ ~ cr'l:.~ !;~ :~s ~c:~­

Tiq; ' crane truck o! 10 w l2 £ or capecit.T T..~i:. ~ ~ip c! 

scrap • 

._!' - - ~ - • ·--··-C.--

---···- - ... - --~ . - -

scrap ar..ci r.c; mix ui= ~h;;:n, i::.cl·.iding ~n .. ;-_~ .:,; · . .: d .. · S-::C ~;CR 

bte?pri-:c. 

~· .,. - --- ·--. - .. · •. : ~-

• 



l. Contiol th• ~&DapGrt ezploitatiOD to the ~~x<-x:~, !~? 3vo~~­

ing to t::usport e~t::r or half-e:;>ty. 

2. C.,nt::ol t~e :rJJL:.Sp~r: route in orde.: to p=~~ent. ·1~-~:~s~!l!'Y -

fuel c.;:_ ·~.:a:;tion. 

). Gu~ar.tee tne tech."lieal =a!.:itenance p:.:i.c.ned to tr.2 ~~·ii;=.~::.:~ 

to kee? t~: =~';er tre...:s,o:~at~on in o~ti=un cc::i:.tio.:is. 

4. Sp~ ·~i~:aze th• •orkne?l an~ tee drinrs in t::ic ~c: :;.p :.c:.st~~ -

an4 load1:16 wo.:lcs t·) obtain 3 !J'9tte: pr.J:·:.-: '.!--:i =-:..::.:.:::·.;.::. :i::::c:.::;:-

Si•s. 

1. '! orrect lo.:at:ion of ";he ox!.c11t:ers to loc:C !':>r e :;:e;-;..:: pr~ -

d~~ti-n:7 in the outti~ b~ !~31lC. 

.. Have t:.a scra;i prepa:ted to SUJ.iP11 t:C.e pre:J;;--=~=.:.: ~.:.::-:.::·.-.::...;..... 

the dail.7 ~roduetion. 

3. \iu=i.:antea that the t::c:isportati~n ·~~1p::-?~':~ to J.L::; -:he: ::;c:- ' .. ~· 

in a place •here the pro.iuctive pro'!ess •i.J.l. ·Je , •. J-; :.n;•.:r1.1;;.-

ted. 

4. Chd~k th• material ~3113 to e:ia~• the pro4uutiLn1 for «X!U:;-~; 

oAYisn, acetylene, }:J~au~ic liquids, s;i~re t:cwtorc~, ~o•••• 

etc. 



Aptll§UQ f!ft 

c:cord!-

!Sii MC'f IO!i 

Localize in each ~!l.is~r1, th• !~ctcl'idS a~d sor~sncs :~at ~?c~~;­

scrap f%oc theil! tec::U:OlogicaJ. pr::cess. De~a~=i:w the s:rap iyp~~= 

116ilt
1 

heeTy, ::".?:;~ !.rC:t, etc. '!Le! t~E 'lp:r_x:..:a:;;~- t~:-_;.:-,~,: -:hat ;:?e­

duce 1r.. th• .::onti:, S:.:!<:- the non-t•~rcus set iip 3ila!l ~-: :.:i~.: ·..:.:;.:, -­
opei: n oon-;rcl o: ;:·.?;.ex b7 each sup;:l!•r !.!'. ;,:i:: -;~ !".:.·:~ n s:..:;-; ~!.~: 
Ctll9WI ::ul.i ~=--~ tc:.is aYEt~e, fc? rl'tp~in,;; !.:::t. ::1 ~,;.<:.: ~·..:~:.::=~ ":!:c •:::·:·-:­

cial cccir~c~J for t~ r•cover7 !!r.d ~e:ivery. 

Esta'b:;.isi:. •i~l'.l eac~ suppl1u thE .:onservnt!.ci:. '~ :.cr~-~er.::::'....;.1 :;.-::. -

!e:rous sc::ap, ~o let ic:Otr the Jl.~er, t:=...a ce.::.::4 ;: ... .:..;. :•:"ll 1)!6 .. 

zat!.ons, ttw ?ut1
1 

:.a~or t!::ior., etc. ~c'.1~ :;.a :::;.~:·.~:.co: c:· .;~: .. 

wn!ch !.s a !1JlOIJY1IOi.-e of ricimesa. 



I 

Coor~na~d •ith t~e t:c.r.~p=rt ch!et a ple!:.!l:d coil~;~~!:.€•- ~=~~:~­

ance with the iEta ari~inr; f':c: t~e i:lvEstigat~;i.s. 

lhen the coll£ctiag will be in a d•~er~in•d pl&ce, ~o: ex~~lei 

caat...-..y scr&p, !t ia :ecessery to ~srcse o! ~ ~r~c~ (~r~::.a:), 1.:.. 

oxicutter, o~e ~~:p~r, e~c., az:.d ~so det~r::ine, ~==czd~~; ·~:~ :~e 

exp~:ience ~~;~ired !~ ~~c~ place, the ti.=e ~;e~ed ~~ ~~£ =c~:_c;-

1.ng. 

To la! tbe intu::.edia~or b&tween SUCA5Cll a:tcl ~!:..,; ~:;,;::p:.i:r:1 -.i;.:i :.:e;'ll'c 

to the ecc.aod.c'll s.ituat! - -~ encl the pa,r-.ent ~- ';;..: 3c~~;: :...! ~itcp~ 
with th£ quElit7. •e pz-..,.)sed tso w0%iters: o~ :·:>r e.tte:uil:l,6 tl!.c -­

nozth p~t and the o~u ;b.e aoath of Luanda. 

·1e unc!ereten4 that th• work shall be car:ied Ot:.t b,t th.Ei!e coc.rdi:.:.­

toia, ne~4 a 1110tor ~an.port, motorcycle, a~tc~~b~le, etc. if it ~e 

posaible, to act• _... tlH ot tbe time. 'f!l.17 ~o:tld. h.we a cle%k tt. 

guazantH all tbe bmeaunatla woru, the cor. :~ol ~~ il:!!r ioiJX1 suppl:..:r ~', 

eta., aD4 shall be a alert apealaliae• in ata~is~ice. 

~· eeetion •hall •• un41r the clirection of t~e !UCA!IG! Jxsduc~io~ -

Jss: ~~ ~t. 

!hes.a coordinators should have a such school~ lc'11Jl ~~::= ":.°t-4:1 • --­

in c~ge of serious works to do. 

!hese coordi:l:.s.tor• together •itn tb.e horiuc::. :.:. 3411.;:: :-:: .;[_9,::_ c .. -i. :.::;.­

te the docu.i:ie.z;.t• 0% •tan<!ards tut shal! r:ile ::-.-: .. N.::...>.-::::..!:6, ;!e;-­

r3tio~, sior~%J6 and oo:aeroinliz..ation of 9cr~p in Ar-6~:~. 



2. --; ""'~,. - ,.... . -__ ..... _ ... _..._:.-

A !echDioian. of Work lrotecli.o~ and :i;ygie~e s!le.11 ·~::~ 

suc.&Xaa !~terprise. 
·-

. .... --.... -... ·· .. - -';....; - ·-..: 

!'.n.icia;e i~- t:'lch •or<:iz:g ;ost, '! d.o.lsie: _.; --... --: ··- ·-

:::.~o -

::-._;:_:,.;tic~ Act S.~!i:.!. be sig::.ed oy th.: .-:::o,{el:S :is :i d·;~!.l.::<?~~~=-:·· 

;r?oof ':~>: !!:.ey we?:: .i'"' i:ie:::~:!ed ~~ :-=~~:.ved :;-_,; .:i..; :::~:;:::..:: 

.: - ~ .... .! .... - - - -----.-----·· 
r)~ t::e:.!' ;;::!'!OZ-..!lel !O? !l~ir.,:; SU!'e t!l:.~ ':!:.~:; ~~ ll~:.;:_;:._,; :::. -

:-!'····':~:.'lr: =":lnS• •!!i.C!l. :ue ~t.E C?-.!.e! c! !':igade !'..:.:::;·:::~:.·:-:._:-: 



---------- -

!h1a tech?lician sbould inspect the WU~• :c~!! ::.<>LS :~~ ::S.:' 

•zist in t4• Centre. l'or inatance, ~e •~te~ ~~::j i~ ~:::~ -

cable Che!'.nel of th• .i)Ortal crane. 

Deterll!ine tr.e sz::okinc; areas, the !~ted access, e:cct:i:S: -

cea, i:·.1..:r!i6~. etc., eztiDguislaez areas .ti-:n~: :to: e:ec-:::.cs.i 

IU1i non elec:ricnl fires. 

Create a tue b?ig::ida with pnsonnel of S' ... :'\!ilCR, cc=;io~:a. of a 

chief and the ~e:bers, in coo~di?ltltion witn t~a ~a:..:.:ip~~:7 -

Depal't~ant of lire ?r~vent!~n wit~ t~e idea :c~t :=.:.s 3::.;~d< 

recein t?le course 86ainst flle 9:14 bein.g :.::...?-:::·.;.::: ~i. 

To check 1~ ge~erel t~! :otal !lj~ene o! tr.e cen::e 

f~Qs deseases :c the •or,~?s ~ the ~e:;~~~tUi~. 

Coordi::ete :~a a:m~ medi;a: c~ec• 

that t!:e~-· ::::ne foe ~a: to !!s:e ?:a-i: :!l 

Req~ire t!::.~ t~tu.ic :~xoide vacc!.netion !c? 3:.!.. •or.:..~: s ':· -

S"JCASca beca:.ise of t~ey •~rk with metals. 
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