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MIKH-PJL0-EK?=-5-03I0JYQ?E-LJ3HI0DZMFJOEJOOQN-05I0L-HJN?-K

D..F
\k ! \\p3k

p3k ! \[T3q
[T3q ! \T_3U
T_3U ! \_\3r
_\3r ! [\[3p

[\[3p ! T\k3T
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k
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! " # !

A"'/:'//#(!"6*"2!&'()!$"!"/'("'%/!)!6*"9",*%.',)6!"P[\"22Q;"<*",!/*3"+!2*/
!6),)*%!(" T3_" 22" !" '//!" '/:'//#(!3" 6'+)6*" !*" ('D*(7*" 6*" ,*(65*" 6'" /*$6!;
f"1(>D),*"2*/&(!"4#'":!(!"'/&!"'/:'//#(!"6'+'"/'("&*2!6!",*2*"?!/'"!",#(+!"X
P:!(!"[\\"Z=Q;"d)1!%6*"!*"')I*"6*"&'2:*"*":*%&*"'2"4#'"!"$)%.!"6!"'/:'//#(!
P[T3_"22Q",(#@!",*2"!",#(+!"X3",*%/&!&!2*/"4#'"*"&'2:*"6'"'I:*/)75*"6'+'"/'(
6'"[\"2)%#&*/;"f#&(!/")%D*(2!78'/"*?&)6!/"/5*M

! D)$2'"6'"!$&!"+'$*,)6!6'"'"296)*",*%&(!/&'c

! )%&'%/)6!6'"6'",*(('%&'"%*"&#?*"6'"[_"2Ac

! 6)/&N%,)!"D)$2'YD*,*"P!CCQ"6'"q\\"22c

! 6'%/)6!6'"(!6)*1(>D),!"!"/'("*?&)6!"'%&('"T3\"'"T3Tc

! '/:'//#(!"6*"9,(!%"6'"\3\T"22"!"D('%&'"'"+'(/*;

! &'2:*"6'"('+'$!75*"G"_"2)%#&*/",*2"?!%.*"F"T\]X;

^'//!" D*(2!3" :!(!" %*//!" ,.!:!" 6'" !7*" ,*2" [T3_" 22" 6'" '/:'//#(!" &*&!$3
*?&'2*/3" !$92" 6*/" :!(N2'&(*/" !%&'()*('/M" +*$&!1'2" 6'" [\\" Z=" '" &'2:*
6'"'I:*/)75*"6'"[\"2)%#&*/;

G&-30&0*+'1('1-$40/'

A%&'/" 6'" /#?2'&'(" !" :'7!" /*$6!6!" F" (!6)!75*3" 9" %','//>()*" :(':!(!(
*" '4#):!2'%&*" 4#'" /'(>" #&)$)@!6*;" ='C!3" !" /'1#)(3" !/" :()%,):!)/" '&!:!/" 6'/&!
:(':!(!75*;

>< n*%&!("*0'^(##"X#9)*6$2"&):*"'%+'$*:'":!(!"?$)%6!("F"$#@"*",*%C#%&*"D*(2!G
6*" :'$!" '&)4#'&!" 6'" )6'%&)D),!75*" 6!" (!6)*1(!D)!3" *" D)$2'" '" *" 9,(!%;" E//!
2*%&!1'2"9"('!$)@!6!"'2",N2!(!"'/,#(!;

{

tempo (minutos)

exemplo de curvas de tempo de exposição

Material: aço
Filme tipo: 3
Corrente no tubo: 15 mA
Dif.: 700 mm (distância filme/foco)
Densidade resultante:2,0 ____

2,2 _ _ _
Tela intensificadora: 0,02 mm frente e verso
Revelação: 5 min, a 20]C

espessura (mm)
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!"
! " # ! @< n*%&!("*"/)/&'2!"%*0;9&Z263"4#'"9"*"$*,!$"*%6'"D),!"!$*C!6*"*"&#?*"6'"(!)*

0"'"*%6'"/'",*$*,!"*",*%C#%&*"D*(2!6*":'$!":'7!"'"*",.!//)"2*%&!6*3"4#'
/'(5*"/#?2'&)6*/"!"(!6)!75*;"f"?#%Z'(":*6'"/'("D')&*"6'"'/&(#&#(!"2'&>$),!
('+'/&)6!",*2",!2!6!"6'",.#2?*3",*2*"%*"%*//*"'I'2:$*3"*#":*(":!('6'/
6'",*%,('&*3"4#'"1'(!$2'%&'"/5*",*%/&(#78'/":!(!":'7!/"2!)*('/;

<'//!"2*%&!1'2",*$*,!2*/"!)%6!"*"SOS"/*?('"!":'7!"/*$6!6!":!(!"+'()D),!(
!"4#!$)6!6'"6!"(!6)*1(!D)!;

_< g',.!(" !" :*(&!" 6*" ?#%Z'(3" :*)/" /*2'%&'" !//)2" *" '4#):!2'%&*" :*6'" /'(
!,)*%!6*3"6'+)6*"!*"/)/&'2!"6'"/'1#(!%7!3"'+)&!%6*"!"'I:*/)75*"6*/"*:'(!G
6*('/"'"2')*G!2?)'%&'"F"(!6)!75*;

W< `'1#$!(" *" '4#):!2'%&*" %*" :!)%'$" 6'" ,*%&(*$'3" !C#/&!%6*" *" &'2:*
P[\"2)%#&*/Q3"!"+*$&!1'2"P[\\"Z=Q"'"!"!2:'(!1'2"P[_"2AQ;

H1-$40/'

A1*(!" 4#'" *" '4#):!2'%&*" '/&>" :(*%&*" :!(!" /'(" !,)*%!6*3" */" :(HI)2*/
:!//*/"/5*M

>< A,)*%!(" *" /)/&'2!" 6'" /'1#(!%7!3" P+)/#!$" 'Y*#" /*%*(*Q" :!(!" 1!(!%&)(" 4#'
6#(!%&'" *" '%/!)*3" */" %B+')/" 6'" (!6)!75*" '/&'C!2" 6'%&(*" 6*/" :!6(8'/" 6'
/'1#(!%7!"'I)1)6*/":'$!/"%*(2!/"+)1'%&'/;

@< d)1!(" !" ('D()1'(!75*" 6*" &#?*3" 6!(" *" #$(6$3" )/&*" 93" $)1!(" *" '4#):!2'%&*
'"!1#!(6!("*"&'2:*"'/&):#$!6*;

_< ^',*(()6*"*"&'2:*"6'&'(2)%!6*3"6'/$)1!("!"2>4#)%!"'"('&)(!("*",.!//)"6*
?#%Z'(;

W< L(*,'//!(" *" D)$2'" P('+'$!75*Q;" A" ('+'$!75*3" ('!$)@!6!" '2" ,N2!(!" '/,#(!3
,*%/)/&'"'2"/#?2'&'("*"D)$2'"!"#2":(*,'//!2'%&*"4#B2),*3"!"D)2"6'"('+'$!(
'"D)I!("!")2!1'2"*?&)6!"%!",.!:!"(!6)*1(>D),!;

[< ='()D),!75*"6!"4#!$)6!6'"6!"(!6)*1(!D)!;"A"!%>$)/'"6!"(!6)*1(!D)!"9"('!$)@!6!
%#20&21($*#'`)"*0:!(!"2'$.*("+)/#!$)@!75*;

Negatoscópio:
dispositivo

constituído por uma
caixa com vidro
fosco, tendo no

interior  lâmpadas
fluorescentes.
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!"
! " # !<'/&!"'&!:!3"6'+'G/'"!%!$)/!("!/"/'1#)%&'/",!(!,&'(B/&),!/M

% ^'%/)6!6'"(!6)*1(>D),!M"/'"!&'%6'"!*/"('4#)/)&*/"'/:',)D),!6*/"'2"%*(2!
&9,%),!;"A"6'%/)6!6'"9"2'6)6!":*("6'%/)&V2'&(*/;

% <)&)6'@"6!")2!1'2"6*"SOSM"!")2!1'2"6*":'%'&(V2'&(*"%!"(!6)*1(!D)!"6'+'
'/&!("+)/B+'$3"*?'6','%6*"!*/"('4#)/)&*/"'/:',)D),!6*/"'2"%*(2!"&9,%),!;

% EI)/&-%,)!"6'"!((!%.8'/3"2!%,.!/"'&,;3"4#'")%+!$)6!2"*"('/#$&!6*"6*"'I!2'
(!6)*1(>D),*;

R'" */" )&'%/" !%&'()*('/" D*('2" !&'%6)6*/3" :*6'('2*/" :!//!(" F" !%>$)/'" 6!
(!6)*1(!D)!3",*2"*"*?C'&)+*"6'")6'%&)D),!(":*//B+')/"6'/,*%&)%#)6!6'/;

L!(!")//*3"6'+'G/'",*2:!(>G$!",*2":!6(8'/"(!6)*1(>D),*/"'/&!?'$',)6*/"'2
%*(2!"&9,%),!;

A"h$&)2!"'&!:!"9"'2)&)("*"/(9!*"6*"'%/!)*3")/&*"93"*"6*,#2'%&*"4#'",*%&92
*":!(','("&9,%),*"/*?('"!/",*%6)78'/"6!"/*$6!;"A"(!6)*1(!D)!"9"'%&5*"!(4#)+!6!3
:!(!":*//B+')/",*%/#$&!/"D#&#(!/;

L'7!" '%/!)!6!3" ('/#$&!6*" :(*%&*;" W2!" ?*!" 2'6)6!" !1*(!" 9" ('/*$+'(" */
'I'(,B,)*/"!"/'1#)(3":!(!"+'()D),!("/'"*/"!//#%&*/"!:('/'%&!6*/"D*(!2"!//)2)$!6*/;

n!(4#'",*2"#2"0"!"('/:*/&!",*(('&!M

JG26'a'"*0>
L!(!"('6#@)("*":(*?$'2!"6'"!2:$)!75*"6!")2!1'2"6!":'7!"(!6)*1(!D!6!"%*/
D)$2'/"(!6)*1(>D),*/3"6'+'2*/M
(F PQ#/!("D*%&'/"6'"(!6)!75*"6'"&!2!%.*":'4#'%*c
;F PQ,*$*,!("*"D)$2'"!D!/&!6*"6!":'7!"!"/'("(!6)*1(!D!6!c
'F PQ,*$*,!("!":'7!"!"/'("(!6)*1(!6!"'%,*/&!6!"%*"D)$2'c
!F PQ,*$*,!("!"D*%&'"6'"(!6)!75*"'%,*/&!6!"%!":'7!;

JG26'a'"*0@
L!(!"'+)&!("!"6)/&*(75*"6!")2!1'2"6!":'7!"(!6)*1(!D!6!"%*"D)$2'"(!6)*1(>D),*3
!"D*%&'"6'"(!6)!75*M
(F PQ6'+'"/'("6'"&!2!%.*":'4#'%*c
;F PQ6'+'"'/&!(":'(:'%6),#$!("F"?!/'"6!":'7!"'"!*"D)$2'c
'F PQ6'+'"'2)&)(":*#,!")%&'%/)6!6'"6'"(!6)!75*c
!F PQ6'+'"'/&!(")%,$)%!6!"'2"('$!75*"F":'7!"'"!*"D)$2';

JG26'a'"*0_
W2!"D*%&'"6'"(!6)!75*3"6)/&!%&'"_\",2"6'"#2!":'7!3"'2)&'"#2"D')I'"6'"(!)*/
0"4#'"!&)%1'"!":'7!",*2" )%&'%/)6!6'"6'"k\" "XYZ1;"A:$),!%6*"!0 /2"0 !*
"&726#*0!*089(!6(!*0!(0!"#$%&'"( 3")%6)4#'"4#'")%&'%/)6!6'"6'"(!6)!75*
!&)%1)(>"!":'7!"/'"!"D*%&'"D*(",*$*,!6!"!"q\",2"6'"6)/&N%,)!;
(F P Q [_3k[""XYZ1c
;F P Q [3Uk""XYZ1c
'F P Q _3rr""XYZ1c
!F P Q To3U""XYZ1;

52-&=I=/'4
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! " # ! JG26'a'"*0W

E/,('+!"M"/'"!"D(!/'"D*("+'(6!6')(!"*#":0/'"D*("D!$/!M
(F PQ!/"&'$!/")%&'%/)D),!6*(!/"!#2'%&!2"*"&'2:*"6'"'I:*/)75*c
;F PQ!/"('1)8'/"2!)/",$!(!/"6!"(!6)*1(!D)!":*//#'2"2!)*("6'%/)6!6'c
'F PQ,*%&(!/&'"(!6)*1(>D),*"9"!"6)D'('%7!"6'"6'%/)6!6'"'%&('"('1)8'/"6'

#2!"(!6)*1(!D)!c
!F PQ!" 4#!%&)6!6'" 6'" (!)*/" 0" '2)&)6!" :*(" #2!" D*%&'" 9" !D'&!6!" :'$!

2)$)!2:'(!1'2"/'$',)*%!6!"%*"'4#):!2'%&*c
2F PQ*",*2:()2'%&*"6'"*%6!"6*/"(!)*/"0"9")%D$#'%,)!6*":'$!"^^L"'%&('

N%*6*"'",>&*6*"%*"&#?*"6'"X**$)61';

JG26'a'"*0[
A%!$)/'"%*+!2'%&'"!"'967(0!20$2.)*0!202G)*#"+,*"!:('/'%&!6!"%*"&'I&*"'
'/,('+!"*/":!(N2'&(*/":!(!"!%>$)/'"6'"#2!"/*$6!"'2",.!:!"6'"!7*",*2"_"22
6'"'/:'//#(!"&*&!$3"%*"'4#):!2'%&*",*2",!:!,)6!6'":!(!"[\\"Z="'"[_"2A;
(F &):*"6'"D)$2'M;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
;F ,*(('%&'"%*"&#?*M;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
'F +*$&!1'2 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
!F 6DD"b;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
2F &'2:*"6'"'I:*/)75*M;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
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