


AUTARQUIA ASSOCIADA A UNIVERSIDADE DE SAO PAULQ

DESENVOLVIMENTO E CARACTERIZACAO DA LIGA Cu-Ni-Be

PARA F INS ELETRO-ELETRONICOS

Sérgio Luis de Jesus

Dlssertagao apresentada como parte dos I‘eqlllSItOS
para obtencﬁo do grau de mestre em C1enc1as na
Area de Reatores Nucleares de Potenma e

Tecnologla do Combustivel Nuclear.

Orientador: Dr. Waldemar Alfredo Monteiro

SAO PAULO
2000

Lt TR0 St e P § i

{@TiTUTO CE P00 o ETICAS E NUCLEARES







L]






— ——— ———e
Fmmmnan 4 e e w2 - - '
=

1\1”5-:'-’_.-'.- B < et MO FREER


















L S =i

§
e -
b oA _Srhese pmlianeh
I - o - S = b,
= 1E3 oS TR = U ST e ST O T T B
—— E N . e = _— " LT T—
- A l'I"'u— i Thet Wl -T‘;':-...l_'.'»i.—_ = e
LT T .1..‘4 -y __b."._
emirm P —
I:’.—--ll-f: - ll'ldII-rlr -l—ll-' - H B L
_I‘ - L T ._1 W W [ l._l
S, gt e ey - 8 Loyt = [T ¥ -
Nt B e M. T = it et

= wiatrmrennerl| N ST e 1 ) O S

= D RO St g—nr It e _‘i-i i

P il i | 10
Chm ey o on . e - __ﬂ.*—."_; .—tZ-_‘l_'.: » "1:1-._:‘

i i—d"-:.l l‘—l--—.'.e. B ) — _‘l"l— k d . P
LI Tt et I === 2= el eata
==& o = L
— - '_..-_-.—.-— I e e Lo —
- _ i — iy _ — - ey
T el — L i i |
= T A B T P A . - e p—
B E IEER AT |0 En e |15 TR e, | R S
[ et £ L -L-l-+'-."'_. - T b e, B Fa f——— "
— ql-q- .'p_,-—— — I _ 'ﬂ_ﬁ— m—. -1.1—\__.

. S e—— LY = P "".: . . N -
pTTeeh MR g e o e m:?ﬂ::“‘.‘« Ry

S, | R = — e S S A ) i

B Toer. et R TR ] B w——w— r o o—r wug - . - :
LIl [l = S W R o el e E e ,"....a-._._: SrTEE iR
.
I -
[
-I'l—- e |a-‘:-. ill;-' I [ |.1: .|.I
ey — —_—
ia .
ﬁ"' - A ™ .,_1'.. e " B \-' N _—
1 5.4 4 T -y 17 e —— ——
T o - -
e T seR gEn TG Teres=ag b oma 4 o o
- — " e — g y—
P ——— £ ZhriiE L - N e R T el b - | .
e W T A |t m—e— =8 = e — LN i
— o ——— N -, i e T R AT e e el "



§m aim———pm—E L

[ LR I

b e i = e T pre o

P

g T
























et | N =p—te———mew i Sl R S
b -jl“ I-" ‘I:h‘ -i»..r Ll I'1 h—_l __._J.‘.,.'..-. — gl — o
= ¥ y & F) —..|_-|..,_,__ - e ¥ "
LERNG I A vl rock VWA P el iy | T BRI RTINS TN
e T : r-—-— e —— l" e — N — -1 ="
|-.t_ = . _';_._'I s = i¥ i i e R A
P PR S—— | 8 Akl = =
— ] |l -—-'—'-—'-—l— e L] A a e —— 'l:_,-.':-i-i—- 1".'- .—- -
f —d - N o= Ty
I - —_— " i
4 ACET s =l g .IJ.-'-;—-.-.-.—-I‘

[ '--
¥ — o s

s  —— ey | e

o iz A N e e

La  m
L - S
-4 LI W S —— ey e i o
W — iy gy || | em— —— - ——
p‘ : e .._..a_-:l.,|..-_. - _-.‘-l_ [y - _I-"I—" )
- |-+h.—.'—|. e T i—— " —H‘i‘u -—l.l..ll-l --l-T-!. I'I §-1--|- e
. r= iy . - m— r
"'..I_ L " -lr s il 'jj_'- ” b b s . " & '
- L S—, - —
el P—" - il _' -5 . e i e f— 0 i
v - T i & AR
- B el — . u o —_
i L EEny ey o~ ==l
E =1 o iy T
. ¥ e =
e i o N Wy e —— e =ea
e e— '{ & I""I.l-' r. h_. -.. :-"-'. "I.-.H-\I e | V2 i

AT Beme B ity € BendmmmaciesTein

T

P ST AT
















—i ‘.5 .'."'. :_ . ¥ e i T - r:_q::l_- - [ A
gy, -.l,d\.._ ..i-'--__ i
i -1-T k 7.-#' =k -:'-_-- i°
-
e A 1—_—-+Hi—-l-:.' - T— — = = i =
e 11..} e T AV Y " A
LR - -
i =W TS . -
-‘.:_a_ ._:...r — W e w—y g F
"
e ki @ =
- I o
e - o B —
ol . i 8= i 0 g
"
L]
" s - o i - i ' owd
i™ "= '-_l: - - .} _."', wear e L
1 i - g "T__i .
! . . o
- e I: i d—.'-l-l"" § Ay - el -.'.-'.':.,-.._-hn. .
& 1-"-1-1' Tl dd—-!..l—-—-_-t-—ﬂ--rﬂ- o Sy _|:—l-|-‘\.' i '4;- - L QS — el .
- i
o - - o= N P i
s B ol f Bl
. - ----—..-f-l-\,....—q 5 -—-—‘l_-— e — - H L ik =
ik a "
wirl HEE ) =
M
- - b v = 5
fn - ey Nk 6 | " e L " " “u, L, al § ) N B
"5_!'- B T TR T e e - aa e R
i Ty =
i
..."._.‘_.. o - :'
- B S b e ... ot drtatii t= - - - - -
L FLbE T L | |—-|--| Pram . |_\-i-1 —_— - —
- = bl S | - L - o - -’ a ww
- w vF § =, & Ll o i~ Lo Ll LS ™ — w  mm
i« - . s 1 y

[ O T N S P

TR ri;:-.—uan: 2 e e o B — W= s A - [N e
T s ] b L T i e S *—r;.:r. —_— VFr La y
i B e BT T

Wi b ¥ Y
N N i S T = IR TR RN AN

el ] g — o g -_|"1'——' = ——-—q‘ia-.. St e W

-
l-r-'l—T-I- ---l- T .

A e g Sonn
N

B R Y

# £
- L A T - o il
4. - 3 . i s aly o dadl
e g, i
LI - *1"“ _,._.__‘,.__lﬂ_la._,., .—--Eﬁ —-“ I'-i-.—!-'u -—': —_ -
o | L, _?'L' =

"
e Taah = I Ll L



ERY

aathl

-
» .‘.F;i'j
o, === -
I S

b TER AL Sl VUL

T S Sl s T T S r S T
s gt il e T om_a
ER B ) = | i

. -
4 . - -
PpadEs = T R T

' o S - o - - o ) . . -
- R =T e T s B S | <ol K IR A, Py T W el Al ¥ LB i Pl et FO
— g — - Eag— ny " - L L e et R e I e el =
T, - P . = - N
¥ - o= ¥ il .
e % = e e T =i pr= P " - - - ®
N L T W w T - =l '
w --
*EI 1'_ o brissaTe on -I-"_-' g _-!-;'.' - rl;
B rE— - —er—— g™ .-—F—'\--r- » == :-.-:"'-—'-1--—-— BLL
- s - W
- . . -
‘F—-'T--— e = -----n-p--l:i_' 3 T e =

e

e |
b TERNECL R I et . - e 4T — il P
- M | " ;@".. L i - g . : n¥E E - -
S
.-J.I

wlil !

-y
"‘lll =~ 1|_

P
i P = KR "= .
N awnls oats  woaNes V0 =heb men =TT mum T U =R §
TR OF TUERE ATNSITR AT '»""% TR AN SN AL SRR D
— e | ¥ i = S hbll-

-I—F‘—-I‘::-"-f-—-'ﬁ | — ‘-I—.I--l-!!-.-






i e o

T PR T oy T

L]
e Ak B P



- I-.-h__= .-.'.I _:- o W e A _“. -::_—:= :.—'f._;f-_.l_q-_rq.:"rli— 1‘51'
— i f—— ff Ty et
. . B -
Bl T — e o, BodEe e e == =TT [ § | "
-I._-L e ] u:—'l -i-r!ulI-- e I-‘l--rl-"l:rdl — . r.- PR - =

o
—— = — T E e e ) e g T
—_— = i~ _L R - E‘.__':l_'__ :I"..'_'_ I Y T il N I .._?F'
o -_*-.; e e A I |

P - i '

= -
At =l

N _ . B
- T R R e e R R

o el B f2,

il - =
-
o I ) -l_—'—'."l I":-.."'—- o o il a - - L
1} JiI=S=E 0N s SR o 4 - A 3

B [ -
%] & Nxs 'HALED F
-F';—I—-.\“ b e -.I'__l. T Al
i il S n;i" = - '-r'-'—}p_:".:- ¥ L = opas :-JLF‘:;,'E-.{.

1. Lo - . - ] e R s
e - w P T T Bl s il

- - o H - ¥ i —
= St ATt BNy e ol BV ISRE T=35S

¢ Nu Abmy =gemrarmerew 1 g are Taiffiia =9 QUGD s
=R e -, Vo Wl oy



W
' +
T
2 L3
.. '
’
% £
& ¢t
] r
E ]
L r
+
- r
o
k ’
h.
f T
f b
]
F L3
——
a1,










FIRREIEY




e . g A e e R R
ﬁ‘i:e_r_.u_..:r..ﬂ“i‘ D I e R [ - - L St SRR v

== o=
- _—1:-'.._" e T 'r." | — I._-Il LT L | o i — Dy .-:'-.-? o
- - [ ————
& - Tl e e 'h-_._i' L il sees r;.rl.'h..l l'. - Ll =g __:'.":' -
i s iy e = ) N e Sl

o L
.,'_-_ _"‘ e L ‘_.__-——1:'_——:——"_. ..l:-| iy —" — ] m———
e e e e e e L 1 —— e
S S e W ST T S U — T
BRI £ A L= S e A LECIEL T T TR e ST 1
. I TR 4
T — Yy L3 =
o -
e e b - [P —
—-l-:-r.:__-].__l'\i L -I l-..'\--'--'--‘l—‘n—--l—
3 » L i " 1 — B iy (R m— T
: — - LR - L]
e .1.}' e T - =T = T -"lq i
i [e— ] . R -
il Y =" - — — i e e T
'ﬂ“_-EE -lu-i—-l-—-'l+ _I—'--'-rl-!-_-lﬁ.*-' iy =4 o —'-J:I:.':—nd-.'_-:_

e e ;_.._J|

. M=
- S .
- S L PN S AT N
B A e e b - e——— - - Tl [t iy
Pl — == —wifind E N : —] s 1 - Mk EE
—_— —_ - — 1 i = — — —




. i —













i

:

:

>

I NiLa

o - ”
sl
|

37

T T T e T G
4,00 5,00 1200 16,00 20,00 2400







0,1% - 2a

0, 1% - Ia

S |
e -
' —
f 7
i
T L S—

]
’. o |'
L e







(L& g = B — - - ‘_-:—'—i---'l\.-l—- ——— -
%;---"F --_‘l_-. . E— - e

R —id} 3 e -

R NG o7 P8 o b+ A M S S S e e ..:,.'“.‘. Shh=F == LS

e = s - LYY, = .-.':-“ P = = = L R L s | -
s —— — T . L = 1 o i

Spa v T ST ISR o S

. I e ¥ ST ) L S e —
'h-—!'.—- f'-E L - L L [t L I:I—hl-—-l -Ha‘lru.-.', -I'-':-b- qn:‘ —
Ll - - = R -y e
B kT T st T —————— s L A ek
=N TE Ll S T R _._.1:|'..'.'__":: el 1% 8 =T T .
=
"'.;.- B T3 e Ul E==== = gmiee—rs = e Y S 0

t"‘-'-'"'.‘-"-""'-‘—--l' —— — —— e — =H 5 —!-—II——'--

i > T a E
¥ - . N i &
"l - - , B W L] - = : [ — s |.1 _-1=-_
Ly B e e e g S e T 5L Kl I-l_llf"
i ”‘—‘-—-—'!—-'l—..: e = el o -t -
B f:--::'..-_']'h_,' -
. m k L
ad _'l.' "“, ¥ f — R e
i - S — e e prr—— — . = —= —_—
H TiE=—= 200 BRI EE T T I = == Pt
. - » 7 - - o T W = = - = e g o
I e 4 =t [ | =_0 = — - .
I_--_‘1 il T e, e g il ' =il B | B =2 _“' —_— - -
= e = B
- i - o™ = By f & - L
- iy - =g e _ - + .
- l-':'l. LR} l||'l - [ T - e L T s, || i g c—
w - - e Bl L re= -
e T Y TSR L R T A e | - | ot
]
o — A 1
—— - = =
i mK
—— - — A _ . —
e e AEpemEa = 1}...|..1. S HC i
e e—— L b | r L} 1. L B -
Al e A . T - - I R 7
- .
— e L - ™ N SR A e e mlina o PR —— -
ol S T II=l & . :l. '.‘J: LR | . == - ot S
iy T m | — T — W PR,
. . P T e e e -
-a  wp e g o . - [ ——
— i I ] B w - ™ - ]
o s b S e —— i -t e | — ‘.d-: [m——T
- a - ool b ' F_‘ g SETEIETAD WS — s = |If [ |
e R - . i T - B
= - e e R R Epe e ——— ) i 1‘",_-?
- . L e = - i x - - | —r—
" = -— I-L — N E ¥ = -y = — o e o Q‘-
-
























¥ = e . CEE — .y Pl ——— et Y »
.-J|mj—-I|T--J-.-—-—-_-- = o ST --!E:i - - -q!-i:h—l- Rl
e M -
— f— | - [ L _ - -
s gl = . ——r——_ = i e JR =
L _f--—:_g—-‘l: e — C— — e

P L o N | i) _ & = —— =l —r !
e ELTOATY = = == BRIl = A FH P S

L — :1- [ [ Q= | a e S S —

S L R i T et R

i

L

e =

B — (3 . - - L, ] - - - L o i 5 b - _-h
el e BE R SoSE ET Al ZEESS | DA ESRERNSD -
-
- | =t = i jg =—— - — o = =

-y ;-‘__E_ T —— -— = F L F L] e e ] - -‘_!
S et e pnpeigrs B g T . I e =N T
"_.—-_r“' ok thdﬂjlﬁl. l'l" o S—— | L —_— t . I- PR R
Ep
—mees

.:. - ——— TR I S — s B —

VG — ] Nl TR - ST ST

- e -a -
e | TSR TR, Sy D) wWTE e Al

= N - - o " e el =
R R "-;_:h E,: ! ‘_E.E}: I".Tbr'E = = —'l "."_'-'_'P- N -.. e = !:

b, == .-.rr'_: | — _.l._:.-_.."_ i'l:l .-I == P -\-l-.-:-l l'l_T o
- b — [T —— - o= - Rt
T g— B ™ = = — L ey ® i § * ::'*-—-.l. =5 -

. —..-t'.‘ PR L el i e Mipe TS - L

e [y e 3 - A — ==y B .
- - N [ - e e [ S
- A bl At e e ' el = b ® ==



e e






















oy o= e

e mpe = o el

i e e TSR . '
TRy . e L TesT 7P

s, e ¢ P 1




_hI.|II I . v - — e e s

S 8 8 2 8 °©

sopendizzad 2p crvmaw

sopendizzad 2p csrmnn



anw
rei
R T - - [T I‘.... % ——my e = !
- e T u Lo o, e b
i i l';—u- e ] - W by g —-; |;.'--d | :-J |ir'_ e a] -
— Ll £ - n_l - :l=.=‘--l_t-71|"-l'— = 1 BT I =
B..'_l'_‘l.'
£ W SR e R e I 8
LA -l == = e ot T --. +I:'"£ —
ey P S N . e SR T
r Wil EEE=RiEt=nl | X ' LMoo e Ee=s-0  Asudeni i
— By AT PR e s — = L T (P ST
o T e e — i B e T L 5 "H': :i_\_'-l-j‘-'\_
— ] h } e e e A b = . Elaadaes
Py =2 "y F b A — < - -_1'- AR ) & "J:-:—‘-”FJ‘-'-': i -
. — e - . = 1 - -

— s ) A et S =t LEET TN " . - -
e L e a T == | A0 « A -
T =aE 24 e ST = -  E—i - [l
b e st - L i i e . - e o
il - — il 1 i i e - ool . - -
F R ——— o " _"Il' -] "l-'-:-;:;-'--—'-\.. e ) 'J.-.J: L—i—rﬁ

= TWul jo| A m—— W T W a . - i T Th
&l I3 J e 45 e PSS A el R Mty ty o L
—_—w e ® - SN | Y — L o W -l W
f i Tl b b= T4 1 i LY "N LT — L
LR J— R o . B - —_— o ,'jllllpi o =
R - ) N 44 e | ' M ¥ = A L
2 -T '-'. il i |"'"|._- 'I'- s, — ﬁ“‘l‘-l = = pmail :‘-.
[ Ta— - i L"u,_-_ — ———
Lk ‘.‘ll.\h_ﬁ S-S — s = - T - | |.|_:|-.—-.EH;
. B DRE T e el L T z
- L. el o e T N o g
= |_r|-l-_- . =
L L5 O -
[ ] T I 1'_' - T P — . = Pl F
. Wi H i ik T Tligr " 7= -
el a.-.___-i:-.-.—— AL - J_.-+-L'---. 'rr'-"J"h. .—'-"'.-‘r'“ - T = *
—1-- el = e - ) T . S =3 -_-..'..::— L —
i TS "' = | :.-:-n::.ﬁ _*-!!::\" . =4 ___'_._'.,...,:"-'...'I' ’.-;’.5'
":.".' o y = |..1f' Y P L s = Ii — g aad
" ~rill i L% sy P01 pea e S
fe o N .-.....u.._ i uﬂrﬁ.'-w .;_;‘,.f St el .:..-_
..-d-'ll —;I—r-ll""-___l_' y —‘.—i.i'.-;l__ _:--f-'-';-‘__— o s i — -
_._'._—-.l.-.'. =] »d ?' :P_F.';'\—!-.;.-—'jF—_-;_'_—_- 1‘-_--—'_' i L di-r-—:—ll—-:-.—-i-ﬁ
. . = i . - o i K
LY = = q ) 2= e i 'Hr.i- LY -5 =Y
E=,
= | s i R
- O P 4 B i —
LJ i_-l:_ == - =t " E Ll i



A
o« 4[]

(1 264

ujapal pona e d




L
+ | &
e |=

§ £ ¢ % ¢ §
9, eamesadwe)




(b)




- = —|-—--Il'--|.- e - F i ¥ 1 E S s 1
— —..... 'F_ _lil-_.-..-- [ ....1_5"'_;. . L II.
| P l'-u_n.—nlj =, o ; i i b m— _;'-\._-i— — = 4 — = -?-I L] E
i & O — el a - T e B - &
Vg et e T o = :,"'-' ] = | BT T | i S F — -, e
rg—lp ..q__it- q: F""‘-"" i . B B '.}ﬂ A B ¥
1 B o "l.:';._...'.. . N T - _,—\_..-‘I..' -
Gl : Dirsmie = = uliss= . § . e HLL
% :_” BT :'-_'_-.J"t .—!‘f-i-‘—d o —— Fee— | L R gy, Mg ——
FEEE— - L - —— — - T v .
."."_'- A T '—.J\- [ i . ":l-?-l—‘ 1;—15—-.-.-_;:_—.: ||--l..-—:_.|-__-_.| -
- l#'lq-tEEl.'_i_—i _'-_| AR, B -_‘. "II'.r. N == wr el el ——
L] . = = . - -
g Sl e el AN a = (Do SERE ARy = A =T e S0
S B L Bk 1 - el
o R 8 - m— i L e T I Lt B e T |
j = EHH Conic 5 = Sy i b
o b=z
Pl e
g ——— S —— ¥ i ¥ |5 .-—l - ol [ " —
I e — ___'_'t_l- R E . 3 :
_ i I D d—l — - e - _.'-H — - '-—-'—-_ _-—-
PEEE :-:-_-'Ee P | N ol el & S——— - | [l i g [ r—
] - W r
AE® W g 1 e g — T - -
e NESSARSEcI =0 &L= 1] 2o s &
| - —— : == £
- - - & _§ e I L B - T r
e L R B T = T moahmth  Ta
re AT i 3 bodeet [y W e g == —
W .:I - e I ol - il E Ll LN _' -:-.-1.--—' _'I—"""_-
i A W - B ¥ =1 =
G 2 daen L e B
- B — . E . —_—Fh-.- S ——— = =r
_._-.:] E _]..-__..-_......j e o L I =& 00 = --.! r . .-.!__-_._... o
gr— - I N f— P pr— b g - e o — * T
e . e - N - b . 'y "'ﬂ ﬁ'—— i
-
B
A== == | = =
i "—lnl—i"l--l-l - | *ﬁ-\.— .1 —l-'llll!-l—ul.-l.-i-—_'ﬁ r— lr'—l_--—---ll'—— — .
e —-|-|- F-——-—FI...."-I! e i o = dll----l.—i-_.i:ﬂ: T-!'_"—_u_l:_i-i-li - iq:q:-
L =E =
=i P = e i i — Y,
——— e e e 14
- e e R - - - —l-.=_ J—
l! l—'-E-—;— . A L . E I—I-I—."-\.-—fcu—-— _..-,ﬁ‘:f -y I-:J'lel.—in-—
R da A FEreTw e



Fu by
)
Vit g B3 || W GOTemTen St e
F L]
= — . I"._E l-_||-|' .l-;!.' - - i e --' - .;.:
— Chem s =3 ==t W7 e A et "h - at

i A= - e == B L
A Tt Wit & e - T B ra o

&= = = -

il i . S |----| :b— S Vi

1 1 - . T =
mo S - o o .I-_-_-_‘l--l—l--..d-l AR | o —
— ] d v : d i ud

A . ] :\.' W s =~

= odl e 144 o= : - g
X kw = —— g g A .IE-H'- 'H-l-.:-. -—*-'1—HI.M-‘ -.-.-.-... ll . -'-'__—-‘.-.

LY .-"' | —— 'g‘_

- "!'_nl.—:-' e r.l-i-l-l-l._l-ll-l! ¥ —l-'lu-'-'.. %ﬂl -—- -l—h- .

‘e iy = b L
= "ﬂr.-rf-""'rﬂ"lt . e '-"Ft—""L'r
=_ S . b ln-l—-l:I .- '-.ll'l' '“- -f.-—El_ aea .- S -L-l- N - —L'q: .
.'!--_r!:r-!-l i = b w4 — -|--|.-f" el ] 'l_.l--_=-_ :__‘-b!ﬁ-l—-l—:_l-: -!'-u‘-'-l." L
L- F u“ ' .l il e '-.' Sl - - "‘ﬁ- &+ l—'*.r '\1 l' = Tl S
"—..'_- t""'. _- i -!':I_..; --.' - Tr:-'—r‘:r\----r i-l— --- b’ et B ] T I!' '—l'--—- -i----q.--.' ?
- w0 e e Sl ..,n._' — 5
R T ,_.-} = -4 4
e N et > FLERN N T IERTE R - L =" = ¥
N i ]
':—I_-'_—'-l-’-'.-l e —
= - T L T e R R
i ".';" . '-.E -r!,—-—!!;——i-'I.—-.-} "-J'_.."u 1B e e 1: —--'--_-l.:—l_-l-l--i--'.
N i _m =, N N wal
PN S - SEANIIE. L Xt W e . DTS

NESH NS S N e R W ey e T A S A

RTINS S FTRE | F HI =S Sy S R - -.i-—-rn-" = e R
.|, Fl-‘--l--l I-r:;"‘" - "l'::I:. — -l.--:I - ._+ 'l“-. ;‘::' : B i= =t .HF' -:.l ._—‘L-:l.‘-ql-_i.l!t_

LA T TS RN ST L S TR 1 -



'Fll

-
[ - '

_ l.'_"-_..;ii-]l

el N h :-'. :' - "‘ -'d in? il_ et —.h".'-ﬁ il ey i '1-

. s
i - o ik [ -

S L - P —— - ek, .

H - L ,_.' B s o EELMCT b e n D 4 r‘I s a=i = et

i e frshme st e A Ty W T -
A -

- & - -
I: N :' - Ta — ——
— —" —_— -k I = e _;—- —— - Il ni j——
e ms =8 =T [+ i | o “IRIY i o g T
- ) ¥ " el = —— = H i - R oL et -
'-"-J‘_'\---------I.I LA J ' S S e . Il".i' & ll ..I ¥ -.-I_ F-T' =i_i-_|
= - = - - - -l A I i _ - "

l"-_—'l.'_{'_'——ﬂ- ;-:.— B ._:I_‘..p-..._l__'_ LT L3 '-';.-._;'_l'.II 'l_1._|‘_L - I"-";'_ } I“-

oS5} e 1 e Sl M b S S el petoin e

- = T s

L | T Y = - — - Y fopey e -
. . - = PR R | - =1 l:- [ 1 |.1 '1:-_‘-'_1‘ t_ 3

—
N o ) - .
LT L T tE S T Tty e T

L]

L 4. - L |
R T e, =W omy Om S o e =

Py - i A — e e e ™ TR
. = ) ‘_:‘__. o o el -2 5 =~ M 1| -l
=, — s v WE E W o mmosm g e ekl -
i foel = = e A T - A= A B s el S












¥
"0, Sum



[T




il = ‘-l'i-‘l l

- i
ol b AN R SIS e - B e = SR
B el e o e e e
|l |-

. ey = —— i i
) ?_; f '-'ﬁ:. T

o Y,
-t — = = e
—_— — il e ———

g B
_ e [ e~

[
s d
-

e S, I R
o et et

-

- -1-— .‘l-:-ii_...

_'l:'-—- - -'r ll--l.-.l {I:T-’:—-—
i R el LA = TR S W N "
B e T e i i T B SEOE__ 2

H

. LT " b o R Tty [ty ,_,1...:.:'.' coas
S .,L:.‘.:..s:-" o e i ST

‘....

THES ai e e '.':‘;?'1'::.....'_"_-':;;1:_
T R R T S A B
S T L e R 5B T T
R T e < B SIS D U sl




syl sirap, ghiuoraas

o i
—— — .







— | :
Wy, Suiml ) _ 'IRSum




atapas oe




- Es B ¥ . e o
o o St - = % - ="
e g r' — (] Ll boige § = = o — e A " = s A s
A J—h—_..l—u'—f"!..':-"— ....._r"l'i" =

D Wl S
_-T---——-.-L"-:'.i.- i

Ee == r="1., -
N - :,-__' N '_[I-_-—ﬁ-l.l . =
= bl = - mll= e iy
T i — &










0.2 mm




—— ] = _||.j|,-.',_. i —— g . -—-Hli

— -
L = S

prrtp il . L, R . . .
PR e B S _m'_&”f e e T B ,..',._._.- el e st Y 1a

r i, e, — b S —_-_.-.—-l-l--l-i —i 2 = -- F
= -‘*—.— - — ——= i—J'jl- - — e N =

E_J = | SUoedeisimee Sl TR T U ber s b

.
e rl|l—||l||l '--"q-.!.:"

i N : N o
e =3 1% = .-l'-".'."L- e s : A e — e PR e = b =
REE = | Tl L S h*' i = 1 ===
e B ——— ;--\. _" B i -I——‘-_"I‘:':' Hll-"r- — i Elr ".‘; u [ '_'_ el L
e — i i P e s e — g q — -|—|-:

i
FEE ey = — - - - el ¥ - e
vl . — B i - S ‘II" —-'—--.l-.-,‘.-'\- AL

m"! e = — e e m—— L ) el P S—

L. s S P ] ] [ e ] -
kI — 5 in ] - e al] & amml | ] -

. . - _ ==

P e | e | i’ —rd I i T = =
——— - - e -

- . Fa oo =we ag, 23— Ll o LHEL . iy ~ .
== laie = et AN B LA s T U ] | i k pamuad Kl
—_ - _:l'- = e Al - -—-:j—_ul g - — gy il '. i LI
— Tl = R BT i - T e T

- N a2 - *- - - o
I g T ETY T-p}l'-—l-—- :-_-:-.— - ‘I'--_;-_ - R R o T :bﬁ jrE =i
= i -l e B
= i Tl ia - - 5 M
] Ea_ e : - e —— [—— LA ey Py — - &
S ey TS e S N = P el L e = CHOE
. -
- ot o =] ey i b jawy It mmpssteepee
B — - == e o ] — U WL pea
B . - — + o B | ]
o — — L —— -~ - - o - _ il B —
—y ;"_ . ' i - ] B I-":' -' 'u . '-! -_\.Il; lI:=
in_A ——.1"' - - BF, » #% A =—= = LT
o " i Vs e e e — e - i Y ‘-'\- F

ErE - Y s L 2T =N :-.'.Ti'-'__fﬁ'."lt::!' o B . PT DT My EEa—

= e - . i - M |
e =t S IR e o oud =
e fe—— ". —— — : T _!_—"__.:f '
I'-r-rﬂ;_lﬂ.‘,pﬂ-l --L ;e I_;_ '__'_. J__ T — -

SRP R pes: = B ag o T St ey G L N M 02 e i O
-



P o

. = = . - -
'_ " ;.Ill' . ."'|"'=' 'T‘;"_'_. -—:‘-_ i Mgle L& o = e
—— - .4 F B - i

¥

- I'-" . LS i . " 3 — o — y —
'ﬂl ll." W= llI..] i.;"I- -:'i =¥ = .:r; i 'rﬂ . ;:'l_' = hmbt .'-i-"_'_.‘:::" Ta e

B AA W - T
s . — —_— —_— - w b - L
— = p I . . "o :l__:::"?' ™ _l-il .-i - = —="r d
e A TR G e - _
ESADY] Tty o R b e Iy A =1
e Fau i IR el = = 0 et s
- PP b R T ———
e AiEe—— W = e~ T -
ml':'\-‘—\."-"'&il ._:":_:!_:._.__"__._1- oL I-I-—‘-q;]h—btl-l. ll-:.‘lr— a a1 ks = =TI L L

SR TIRC R ARy 5 A T

— - Hrmf -
S el oy N - b ’

- eep—
Pl E——

h.'i:.-_- . -

I = Kol o g e RN T e AT [rr¥ios "n"?

Eatee i B e S — e A T i =P Rlie wTh el Mepeashiphy Cl)Edd
im 1..— = -._,‘_...—.-
- o b a—— & e i L T - a
. M e — y R —
- b w1 =1 - - . .=
e s s PR B = el o e s =
ol , B K .

__"1.‘__1_; = }1 P -

i S R g et
o - i :l-.__.__p.. - N B R B -
= - - - X = W oy
S ey | = = = = ST R B
lﬂ,f"— El I‘ B o = ¥ - I'--l_l. —— D g A i H I e &= el
- T s P o T Sam e - s——— " "} 3
_'__—T;""-_-'_'- '_-_-_‘ _‘;._ —d [Rp—
- e P — —
ps | Bl -—'H-I:i-. AT TmEE e e Lid -
hl---_..-_-_.-.;. i ---.-:.__ o —-_-I.Im—-:'"_ n -—u_q—-,r-—.-r—-. r.\‘:-.--.,.l_r Lt _.,_
a— i T -
o o :
e e A - AT T —
| . - . I e el e GETRIS S
L N Teca] bl [== Fo= [ | - —pn | b
—_— I:-'Tl - = -._" y |.|-| —Ln} F..--H.iq._:._f-_ -_;_F;q’::';-... _.,...."'.l1'

T T ST R h D [ e SRS S R PR



.

L

L |.J"'1"."

N
L= | 4

R —

e
e




s e a0 T e e i R
































