
!
! " # !

!!" !#$%&'$(" )*#$'+,-," !#.'*" /!," )#0,
$(!"!'$*1!#2*("!,+"&3("+,4',"5,6#*","7#'2/*,8"9(!(":,-',"+'.(",.!'2'.(":;
)(/$(" 2#!)(<" &3(" =/'+" =/#" (+" $(7#>,+" -" #" !/'2(" !#&(+" (" +/)#*-'+(*" -
+(/4#++#!".("+#/".#+$(&:#$'!#&2(8"?(*"'++(<".#$'.'/"#+2/.,*"+(6'&:("),*,
)(.#*"5,6#*"("+#/"2*,4,7:(8

?(*"+(*2#<"("!#$%&'$("#&$(&2*(/"/!"7'-*("=/#"$(&2'&:,"'&5(*!,0@#+"+(4*#"(
,++/&2(8"A,!(+",$(!),&:,*"+#/"#+2/.(B

"#$%&'()%*+$*'+%(,*-./0*+1(+2324+''

A#C,!(+"$(!("+#"5,6"("$;7$/7(".#"7#'2/*,"#!"/!"!'$*1!#2*(8"D"$,.,"-(72,".(
2,!4(*<"("5/+("!'$*(!E2*'$(",-,&0,"/!,".'+2%&$',"$:,!,.,"!"##$8

D"*#+(7/03(".#"/!,"!#.'.,"2(!,.,"#!"/!"!'$*1!#2*("$(**#+)(&.#",(
!#&(*".#+7($,!#&2(".("+#/"5/+(8"?,*,"(42#*","!#.'.,<".'-'.#F+#"("),++(")#7(
&G!#*(".#".'-'+@#+".("2,!4(*8

H#+(7/03("I

J#"("),++(".,"*(+$,"E".#"K<L"!!"#"("2,!4(*"2#!"LK".'-'+@#+<","*#+(7/03("+#*;M
K<L

LK
K<KN

!!
!!=

D++'!<" >'*,&.(" (" 2,!4(*<" $,.," .'-'+3(" )*(-($,*;" /!" .#+7($,!#&2(" .#
K<KN"!!"&("5/+(8

"#$%&'()%*5
,#,)('6+'7)%#$*

0 5

15

20

10

0,01 mm

1 divisão

8'+9%*:-('6

!
!$ $ "$ $ #$ $ !

),++(".,"*(+$,".("5/+("!'$*(!E2*'$(
&G!#*(".#".'-'+@#+".("2,!4(*

Acesse: Õ http://fuvestibular.com.br/

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



!
! " # ! O#'2/*,"&("!'$*1!#2*("$(!"*#+(7/03(".#"K<KN"!!8

Nº"),++("-"7#'2/*,".(+"!'7P!#2*(+"'&2#'*(+"&,"#+$,7,".,"4,'&:,8

Qº"),++("-"7#'2/*,".(+"!#'(+"!'7P!#2*(+<"2,!4E!"&,"#+$,7,".,"4,'&:,8

Rº"),++("-"7#'2/*,".(+"$#&2E+'!(+".#"!'7P!#2*("&,"#+$,7,".("2,!4(*8

%&'(!)$#*

"+

,+

0,09mm (escala centesimal do tambor)

0 5 15
10
5
0

23,00mm (escala dos mm da bainha)
0,00mm (escala dos meios mm da bainha)

23,09mm  Leitura total

1510 20

23mm

0,00mm

0,09mm

0,32mm (escala centesimal do tambor)

0 5 10

17,00mm (escala dos mm da bainha)
0,50mm (escala dos meios mm da bainha)

17,82mm  Leitura total

15

17mm

0,5mm

0,32mm

40
35
30
25

Acesse: Õ http://fuvestibular.com.br/

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



!
! " # !;(%#<#$6=1*+*+(=)(=1#'(=)*

S,0,","7#'2/*,"#"#+$*#-,","!#.'.,"&,"7'&:,8

"+

O#'2/*,M 888888888888888888888888888888888888888

,+

O#'2/*,M 888888888888888888888888888888888888888

A#C,"+#",$#*2(/8"D+"*#+)(+2,+"$(**#2,+"+3(M
"+ Q<TU"!!
,+ NK<RV"!!

"#$%&'()%*+$*'+%(,*-./0*+1(+23224+''

W/,&.("&("!'$*1!#2*(":(/-#*"&1&'(<"#7#"'&.'$,"("-,7(*","+#*",$*#+$#&2,.(
X"7#'2/*,"(42'.,"&,"4,'&:,"#"&("2,!4(*8"D"!#.'.,"'&.'$,.,")#7("&1&'("E"'>/,7"X
7#'2/*,".("2,!4(*<".'-'.'.,")#7("&G!#*(".#".'-'+@#+".("&1&'(8

J#"("&1&'("2'-#*".#6".'-'+@#+"!,*$,.,+"&,"4,'&:,<"+/,"*#+(7/03("+#*;M

H !!= =K<KN
NK

K<KKN

O#'2/*,"&("!'$*1!#2*("$(!"*#+(7/03(".#"K<KKN"!!8

Nº"),++("- 7#'2/*,".(+"!'7P!#2*(+"'&2#'*(+"&,"#+$,7,".,"4,'&:,8

Qº"),++("- 7#'2/*,".(+"!#'(+"!'7P!#2*(+"&,"!#+!,"#+$,7,8

Rº"),++("- 7#'2/*,".(+"$#&2E+'!(+"&,"#+$,7,".("2,!4(*8

Uº"),++("- 7#'2/*,".(+"!'7E+'!(+"$(!"(",/YP7'(".("&1&'(".,"4,'&:,<"-#*'5'F
$,&.("=/,7".(+"2*,0(+".("&1&'("$('&$'.#"$(!"("2*,0(".("2,!4(*8

D"7#'2/*,"5'&,7"+#*;","+(!,".#++,+"=/,2*("7#'2/*,+"),*$','+8

0

20
15
10
5

0 5 10
45
40
35
30

Acesse: Õ http://fuvestibular.com.br/

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



!
! " # !

0

5

10

15

20

25

30

45

B

Es
ca

la
ce

nt
es

im
al

0 5 10 15

0
2
4
6
8
0

C

A

Nônio

Escala
milimétrica

A = 18,000 mm
B = 00,090 mm
C = 00,006 mm

Leitura

%&'(!)$#*

"+

-

,+

-

;(%#<#$6=1*+*+(=)(=1#'(=)*

S,0,","7#'2/*,"#"#+$*#-,","!#.'.,"&,"7'&:,8

"+

O#'2/*,M 888888888888888888888888888888888888888

0 5 10 15 20

0

5

10

15

20

25

30

45

0
2
4
6
8
0

D

B

A C

Nônio

Escala
milimétrica

Es
ca

la
ce

nt
es

im
al

A = 20,000 mm
B = 00,500 mm
C = 00,110 mm
D = 00,008 mm

Leitura

0 5 10 15 20
0
2
4
6
8
0

5
10

0

15

Leitura

A= 20,000mm
B = 0,500 mm
C = 0,110 mm
D = 0,008 mm

Total= 20,618mm

Leitura

A= 18,000mm
B = 0,090 mm
C = 0,006 mm

Total= 18,096mm

Acesse: Õ http://fuvestibular.com.br/

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



!
! " # !,+

O#'2/*,M 888888888888888888888888888888888888888

A#C,"+#",$#*2(/8"D+"*#+)(+2,+"$(**#2,+"+3(M
"+ T<KUR"!!
,+ RL<TNT"!!

Z"'!)(*2,&2#"=/#"-($[",)*#&.,","!#.'*"$(!"("!'$*1!#2*(8"?,*,"'++(<"7#',",+
!#.'.,+" '&.'$,.,+" &,+" 5'>/*,+8" D+" *#+)(+2,+" $(**#2,+" +3(" ,)*#+#&2,.,+" &(
>,4,*'2(8

"+

O#'2/*,M 888888888888888888888888888888888888888

,+

O#'2/*,M 888888888888888888888888888888888888888

.+

O#'2/*,M 888888888888888888888888888888888888888

/+

O#'2/*,M 888888888888888888888888888888888888888

25 30 35 15 20
0
2
4
6
8
0

5
10
15
20
25

25 30 35 40 20 40
45
0
5
10

0 5 10 15 20
0
2
4
6
8
0

40
45

35

0
5

0 5 10 15
0
2
4
6
8
0

5
10

0

15
20

>?(%$@$#*,

\$(&28]

0 5 10 15 20

45
0
5
10

Acesse: Õ http://fuvestibular.com.br/

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



!
! " # ! '+

O#'2/*,M 888888888888888888888888888888888888888

0+

O#'2/*,M 888888888888888888888888888888888888888

1+

O#'2/*,M 888888888888888888888888888888888888888

2+

O#'2/*,M 888888888888888888888888888888888888888

3+

O#'2/*,M 888888888888888888888888888888888888888

4+

O#'2/*,M 888888888888888888888888888888888888888

50 5 10 15 205
10

0

15
20

0 5 10 15
0
2
4
6
8
0

30
35
40
45

0 5 10 15 20

5
10
15
20

0 5 10 15 20
0
2
4
6
8
0

25
30
35
40

0 5 10 15 20
0
2
4
6
8
0

35
40

30

45
0

0 5 10 15
0
2
4
6
8
0

5
10

0

15
20

Acesse: Õ http://fuvestibular.com.br/

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



!
! " # !5+

O#'2/*,M 888888888888888888888888888888888888888

)+

O#'2/*,M 888888888888888888888888888888888888888

(+

O#'2/*,M 888888888888888888888888888888888888888

6+

O#'2/*,M 888888888888888888888888888888888888888

$+

O#'2/*,M 888888888888888888888888888888888888888

!+

O#'2/*,M 888888888888888888888888888888888888888

0 5 10 15
40
45

35

0

0 5 10 15

45
0
5
10

50 55 60 15 20
20
25

15

30

0 5 10 15 20
0
2
4
6
8
0

20
25

15

30

0 5 10 15 20
0
5

45

10

25 5 10 15
0
2
4
6
8
0

15
20

10

25

Acesse: Õ http://fuvestibular.com.br/

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


