
!"
! " # !

#$%&'()*+,-.&$/01'+*,
2&-$'+&)1,34$

!!"#$%&%"&'(!)&%*(%+()!,!-&)%&%,#)"&%*(%&.(/
'&$%0"%(1("('2#3%-#"#%.1&'(4&3%-!)-01&)!*&*(3%)(2!1!'(!*&*(5%6%.)#71("&%*($2&
&01&%8%+()!,!-&)%&%.#$!9:#%*(%*#!$%#0%"&!$%(1("('2#$%'&%"($"&%.(9&5

#$%&'()*+,-2&-5$6+34$

;%2#1()<'-!&%*(%.#$!9:#%($20*&%&%)(1&9:#%('2)(%*#!$%#0%"&!$%(1("('2#$5
=$$&%2#1()<'-!&%($2&7(1(-(%#%+&1#)%.()"!$$>+(1%*(%+&)!&9:#%*(%0"%(1("('2#%*&
.(9&%("%)(1&9:#%?%$0&%.#$!9:#%2(@)!-&3%($2&7(1(-!*&%'#%*($('A#%*#%.)#*02#5

B#%($20*#%*&$%*!,()('9&$%*(%.#$!9:#%$()C%$0.#$2#%D0(%&$%*!,()('9&$%*(%,#)"&
*#$% (1("('2#$% &$$#-!&*#$% $:#% *($.)(4>+(!$% ("% )(1&9:#% ?% $0&$% *!,()('9&$% *(
.#$!9:#5%E(%!$$#%':#%&-#'2(-()3%$()C%'(-($$C)!&%0"&%$(.&)&9:#%('2)(%#%2!.#%*(
"(*!9:#3%.&)&%D0(%$(%,&9&%&%*(2(-9:#%*(%0"%#0%#02)#%*($+!#5%;$%*!,()('9&$%*(
.#$!9:#3%*(%&-#)*#%-#"%&%'#)"&%FE6%G/HHIH3%$:#%-1&$$!,!-&*&$%("%#)!('2&9:#%.&)&
*#!$%(1("('2#$%&$$#-!&*#$%(%.#$!9:#%*#$%(1("('2#$%&$$#-!&*#$5

;$%2#1()<'-!&$%*(%.#$!9:#%.#)%#)!('2&9:#%($2:#%)($0"!*&$%'&%2&7(1&%&7&!J#K

7/-5'$8%&/,

!"
!$ $ "$ $ #$ $ !

Acesse: Õ http://fuvestibular.com.br/

P/ as outras apostilas de Metrologia, Acesse: http://fuvestibular.com.br/telecurso-2000/apostilas/metal-mecanica/metrologia/



!"
! " # ! 9'+&)1,34$-5,',-2$+6-&%&/&)1$6-,66$*+,2$6

:,',%&%+6/$

!"#$%&%K

L&)&1(1!$"#%8%&%-#'*!9:#%*(%0"&%1!'A&%#0%$0.(),>-!(%$()%(D0!*!$2&'2(%("
2#*#$%#$%$(0$%.#'2#$%*(%0"%(!J#%#0%.1&'#%*(%)(,()M'-!&5

'()*+,-,+./0%12%12*(*34%536*7)7*6./0%

6%(!J#%$0.()!#)%*(+(%($2&)%-#".)(('*!/
*#%("%0"&%4#'&%-!1>'*)!-&%*(%I3IN%""
*(%*!<"(2)#3%.&)&1(1#%&#%(!J#%!',()!#)
O;P3%$(%#%+&1#)%*&%2#1()<'-!&%,#)%.)(-(/
*!*#%.(1#%$>"7#1#%Æ 5

;%$0.(),>-!(%$0.()!#)%*(+(%($2&)%-#"/
.)(('*!*&%('2)(%*#!$%.1&'#$%*!$2&'2($
I3H%""%(%.&)&1(1#$%&#%(!J#%*#%,0)#%*(
)(,()M'-!&%OQP5

6%(!J#%*#%,0)#%*(+(%($2&)%-#".)(('*!/
*#%('2)(%*#!$%.1&'#$%*!$2&'2($%I3R%""
(%.&)&1(1#$%&#%.1&'#%*(%)(,()M'-!&%OSP5

6%.&)&1(1!$"#%8%$(".)(%)(1&-!#'&*#%&%0"%-#".)!"('2#%*(%)(,()M'-!&5%B&
,!T0)&%&7&!J#3%($2C%($D0("&2!4&*&%&%,#)"&%-#))(2&%.&)&%$(%"(*!)%#%.&)&1(1!$"#
*&$% ,&-($5% E0.U(/$(3% .&)&% )!T#)% *&% "(*!9:#3% D0(% &% $0.(),>-!(% 2#"&*&% -#"#
)(,()M'-!&%$(V&%$0,!-!('2("('2(%.1&'&5

Acesse: Õ http://fuvestibular.com.br/

P/ as outras apostilas de Metrologia, Acesse: http://fuvestibular.com.br/telecurso-2000/apostilas/metal-mecanica/metrologia/



!"
! " # !:&'5&)2+*;%,'+2,2&

!"#$%&%K

W%&%-#'*!9:#%.(1&%D0&1%#%(1("('2#%*(+(%($2&)%*('2)#%*#%*($+!#%&'T01&)3
2#"&*#%-#"#%)(,()M'-!&%#%<'T01#%)(2#%('2)(%0"&%$0.(),>-!(3%#0%0"&%)(2&3%(%2('*#
-#"#% (1("('2#% *(% )(,()M'-!&% 0"&% $0.(),>-!(% #0% 0"&% )(2&3% )($.(-2!+&"('2(5
;$$!"3%.#*("/$(%-#'$!*()&)%#$%$(T0!'2($%-&$#$%*(%.().('*!-01&)!*&*(K

8%&*793+,.12*1)*7)*32,+:&.7,2.2*1*367*12:.(17*6.( %-%6%-&".#%*(%2#1()<'-!&
8% 1!"!2&*#% .#)% *#!$% .1&'#$% .&)&1(1#$3% *!$2&'2($% '#% +&1#)% ($.(-!,!-&*#% O2P3% (
.().('*!-01&)($%?%)(2&%*(%)(,()M'-!&5

'()*+,-,+./0%12%12*(*34%536*7)7*6./0%

6%(!J#%*#%-!1!'*)#%*(+(%($2&)%-#".)(/
('*!*#% ("% 0"% -&".#% -!1>'*)!-#% *(
I3H%""%*(%*!<"(2)#3%.().('*!-01&)%?
$0.(),>-!(%*(%)(,()M'-!&%O;P5

6%(!J#%*#%-!1!'*)#%*(+(%($2&)%-#".)(/
('*!*#%('2)(%*0&$%)(2&$%.&)&1(1&$3%*!$/
2&'2($%I3R%""%(%.().('*!-01&)($%?%$0/
.(),>-!(% *(% )(,()M'-!&% OQP5% ;% *!)(9:#
*#%.1&'#%*&$%)(2&$%.&)&1(1&$%8%&%!'*!-&*&
&7&!J#5

Acesse: Õ http://fuvestibular.com.br/

P/ as outras apostilas de Metrologia, Acesse: http://fuvestibular.com.br/telecurso-2000/apostilas/metal-mecanica/metrologia/



!"
! " # ! 8%&*793+,.12*1)*7)*32,+:&.7,2.2*1*367*1:#1)&.3%1*1:#.17*6. %-%6%-&".#%*(

2#1()<'-!&%8%1!"!2&*#%.#)%*#!$%.1&'#$%.&)&1(1#$3%*!$2&'2($%'#%+&1#)%($.(-!,!-&*#
(%.().('*!-01&)($%?%)(2&%*(%)(,()M'-!&5

X#1()<'-!&%*(%.().('*!-01&)!*&*(%('2)(%0"&%$0.(),>-!(%(%0"&%)(2&5

'()*+,-,+./0%12%12*(*34%536*7)7*6./0%

;% ,&-(% ?% *!)(!2&% *&% .(9&% *(+(% ($2&)
-#".)(('*!*&%('2)(%*#!$%.1&'#$%.&)&/
1(1#$%*!$2&'2($%I3IY%""%(%.().('*!-0/
1&)($%&#%(!J#%OZP5

8%&*793+,.1 2*1 )*7)*32,+:&.7,2.2*1 *367*1 2%,(1 )&.3%( %-% ;% 2#1()<'-!&% *(
.().('*!-01&)!*&*(%('2)(%0"&%$0.(),>-!(%(%0"%.1&'#%2#"&*#%-#"#%)(,()M'-!&%8
*(2()"!'&*&%.#)%*#!$%.1&'#$%.&)&1(1#$3%*!$2&'-!&*#$%*&%2#1()<'-!&%($.(-!,!-&*&
(%)($.(-2!+&"('2(%.().('*!-01&)($%&#%.1&'#%)(,()('-!&15

Acesse: Õ http://fuvestibular.com.br/

P/ as outras apostilas de Metrologia, Acesse: http://fuvestibular.com.br/telecurso-2000/apostilas/metal-mecanica/metrologia/



!"
! " # !'()*+,-,+./0%12%12*(*34% 536*7)7*6./0%

;% ,&-(% ?% *!)(!2&% *&% .(9&% *(+(% ($2&)
-#".)(('*!*&%('2)(%*#!$%.1&'#$%.&)&/
1(1#$%(%*!$2&'2($%I3H%""3%.().('*!-01&/
)($%?%$0.(),>-!(%*(%)(,()M'-!&%O=P5

<)*%+),34$

!"#$%&%K

=J!$2("%*#!$%"82#*#$%.&)&%($.(-!,!-&)%2#1()<'-!&%&'T01&)K

;< L(1&%+&)!&9:#%&'T01&)3%($.(-!,!-&'*#%#%<'T01#%"CJ!"#%(%#%<'T01#%">'!"#5

;%!'*!-&9:#%%[\]%±%H]%%$!T'!,!-&%D0(%('2)(
&$%*0&$%$0.(),>-!($3%("%'('A0"&%"(/
*!9:#%&'T01&)3%*(+(/$(%&-A&)%0"%<'T0/
1#%"('#)%D0(%[^]%#0%"&!#)%D0(%[_]5

=< L(1&%!'*!-&9:#%*(%2#1()<'-!&%*(%#)!('2&9:#3%($.(-!,!-&'*#%#%(1("('2#%D0(
$()C%"(*!*#%(%$0&%)(,()M'-!&5

8%&*793+,.12*1,3+&,3./0%12*1:#.1&,34.1*#17*&./0%1.1:#.17*6.12*17*-*7>3+,.
-%6%-&".#%*(%2#1()<'-!&%8%1!"!2&*#%.#)%*0&$%)(2&$%.&)&1(1&$3%-0V&%*!$2<'-!&%8%&
2#1()<'-!&3%(%!'-1!'&*&$%("%)(1&9:#%?%)(2&%*(%)(,()M'-!&%*#%<'T01#%($.(-!,!-&*#5

'()*+,-,+./0%12%12*(*34% 536*7)7*6./0%

6%(!J#%*#%,0)#%*(+(%($2&)%-#".)(('*!/
*#%('2)(%*0&$%)(2&$%.&)&1(1&$%-#"%*!$/
2<'-!&%*(%I3I`%""%(%!'-1!'&9:#%*(%_I]
("%)(1&9:#%&#%(!J#%*(%)(,()M'-!&%O;P5

Acesse: Õ http://fuvestibular.com.br/

P/ as outras apostilas de Metrologia, Acesse: http://fuvestibular.com.br/telecurso-2000/apostilas/metal-mecanica/metrologia/



!"
! " # ! 8%&*793+,.12*1,3+&,3./0%12*1:#.1(:)*7-"+,*1*#17*&./0%1.1:#.17*6.12*1$.(*

-%6%-&".#%*(%2#1()<'-!&%8%1!"!2&*#%.#)%*#!$%.1&'#$%.&)&1(1#$3%*(%*!$2<'-!&%!T0&1
&#%+&1#)%*&%2#1()<'-!&3%(%!'-1!'&*#$%*#%<'T01#%($.(-!,!-&*#%("%)(1&9:#%?%)(2&%*(
)(,()M'-!&5

'()*+,-,+./0%12%12*(*34%536*7)7*6./0%

6%.1&'#%!'-1!'&*#%*(+(%($2&)%-#".)(/
('*!*#% ('2)(% *#!$% .1&'#$% *!$2&'2($
I3H%""%(%!'-1!'&*#$%[\]%("%)(1&9:#%&#
(!J#%*(%)(,()M'-!&%OZP5

8%&*793+,.1 2*1 ,3+&,3./0%1 2*1 :#.1 (:)*7-"+,*1 *#1 7*&./0%1 .1 :#1 )&.3%1 2*
7*-*7>3+,.%-%6%-&".#%*(%2#1()<'-!&%8%1!"!2&*#%.#)%*#!$%.1&'#$%.&)&1(1#$3%-0V&
*!$2<'-!&% 8% #% +&1#)% *&% 2#1()<'-!&3% (% !'-1!'&*#$% ("% )(1&9:#% ?% $0.(),>-!(% *(
)(,()M'-!&%*#%<'T01#%($.(-!,!-&*#5

'()*+,-,+./0%12%12*(*34%536*7)7*6./0%

6%.1&'#%!'-1!'&*#%*(+(%($2&)%('2)(%*#!$
.1&'#$% .&)&1(1#$3% -#"% *!$2<'-!&% *(
I3IY%""%(%!'-1!'&*#$%^I]%("%)(1&9:#%?
$0.(),>-!(%*(%)(,()M'-!&%O=P5

X($2(%$0&%&.)('*!4&T("5%a&9&%#$%(J()->-!#$%&%$(T0!)%(%-#',!)&%$0&$%)($.#$2&$
-#"%&$%*#%T&7&)!2#5

Acesse: Õ http://fuvestibular.com.br/

P/ as outras apostilas de Metrologia, Acesse: http://fuvestibular.com.br/telecurso-2000/apostilas/metal-mecanica/metrologia/



!"
! " # !b&)D0(%-#"%c%&%)($.#$2&%-#))(2&5

'?*7+"+,%1;
6% ($20*#% *&% )(1&9:#% ('2)(% *#!$% #0% "&!$% (1("('2#$% 8% ,(!2#% .#)% "(!#% *&
2#1()<'-!&%*(K
.@ d e 2&"&'A#f
$@ d e ,#)"&f
+@ d e .#$!9:#f
2@ d e *!)(9:#5

'?*7+"+,%1=
L&)&1(1!$"#3%.().('*!-01&)!*&*(%(%!'-1!'&9:#%)(1&-!#'&"/$(%-#"%2#1()<'-!&
*(%.#$!9:#%.#)K
.@ d e ,#)"&f
$@ d e 2&"&'A#f
+@ d e #)!('2&9:#f
2@ d e *!)(9:#5

'?*7+"+,%1A
6%$>"7#1#%*(%!'-1!'&9:#%8K

.@ d e

$@ d e

+@ d e

2@ d e

'?*7+"+,%1B
6%$>"7#1#%*(%.&)&1(1!$"#%8K

.@ d e

$@ d e

+@ d e

2@ d e

=>&'*?*+$6

Acesse: Õ http://fuvestibular.com.br/

P/ as outras apostilas de Metrologia, Acesse: http://fuvestibular.com.br/telecurso-2000/apostilas/metal-mecanica/metrologia/


