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Table 1 — Values of standard tolerance grades for nominal sizes up to 3 150 mm L o
Nominal size Standard tolerance grades *
- nmlmlmIm|m]m|rrslm[m|m|m|rr1o|m1Imz|rm|rr14|rr15|ms|n11|rr13 €=
Upto Standard tolerance values €<
Above I:::J- - — o e
ding ;U,UDE"W‘ q
- 3| o3| os| o8| 12| 2| 3| 4| ‘6| 10| 14 25| 40| 60] 01 014| 025 04| 06| 1| 14
04| os| 1| 15| 25| 4| s| 8 12| 18] 30| 48] 75]012 018| 03| 048| 075| 12| 1.8 Q
ol o4 o8| 1| 15| 25| 4| e o 15| 22| 3| s8] <0]015|022 036| 08| o8| 15| 22 ‘
10 18] os| os| 12| 2| 3| s| s 11| 18] 27| 43| 70| 110} 018 027| 0.43| 07| 11| 18| 27 B
18 20| os| 1| 15| 25| 4| e o 13| 21| 33| 62| 84| 130) 0. 033| 052| 084] 13| 21| 33 «
30 so| os| 1| 15| 28] 4| 7| 11] 16| 25| 39| e2| 100] 160] 0.25] 039 os2| 1] 18| 25| 39 B
sol so| o8| 12| 2| 3| 5| 8] 13| 19| 30| 46| 74| 120 190| 03| 0o46| 0,74] 12| 19| 3| 46 ‘ ('
sol 120] 1] 15| 25| 4| | 10| 15| 22| 35| 54] 7] 140 220| 035| 0,54| 087 14| 22| 35| 54 , ''a
120 10| 12| 2| 3s| s| 8 12| 18] 25| 40f €3 100| 160| 250| o4]|o063] 1| 16| 25| 4| 63 s ~
180] 250] 2| 3| 45| 7| 10| 14| 20| 29| 48] 72 115| 18s| 290| 046| 072| 1,15| 1,85 29| 46| 7.2 2
20| 315| 25| 4| 6 8| 12| 16| 23] 32| 52| &1] 130) 210 a20| o52| 081| 13| 21| 32| 52| 8.1 -
a15| a400| 3| s| 7| o 13 18] 25| 36| 7| €9] 140 230| 30| o57| 0.89| 14| 23| 36| 57| 89 @
w00| so0| 4| 6| 8| 1] 15| 20| 27| 40| e3] 67| 155| 250 400) 063} 097) 1,85 25| 4| 63| 97 ‘
500 630 ol 11] 18| 22| 32| 44| 70| 110 175] 280| 440| 07| 1.4]175| 28| 44] 7] !
630| 800 10|l 13| 18| 25| ‘38| so| so| 125| 200| 320 500| 08| 125| 2| 32| 5| 8125 !
800| 1000 11| 15| 21| 28| 40| s6| 90| 140| 230| 30| se0| 09| 14| 23| 36| 56| 9| 14 Q
1000| 1250 13| 18| 24| 33| 47| e8| 105| 185| 260| 420| e60| 1,05| 165| 26| 42| 66)105| 165
1250| 1600 sl 21| 20| 39| ss| 78| 125 105| 310] soo| 780| 1,25| 1.95| 34| 5| 7.8]|125| 195
1600| 2000 18| 25| 35| 48| es| 92| 150| 230| 370| e00| 920| 15| 23] 37| 6| 92| 15| 23 '
2000| 2500 22| 30| 41| ss| 78| 110| 175| 280| 440| 700| 1100| 1,75| 28| 44| 7| 11]175] 28|
2500 3150 26| 38| s0| es| o8| 135| 210| 330| 540| 860| 1350| 21| 33| 54| 86] 13.5] 21 33] ‘
w0 % of gy W1
. {
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Classe de Ty
Qualidade Ltilizacao
ITO1 a IT4 Instrumentos de~veriﬁcagao (calibres,
padroes, etc.)
IT5 e IT6 Construgdo mecanica de grande precisdo
l IT7 e IT8 Construgdo mecanica cuidada
IT9 e IT10 Construgdo mecanica corrente
Construgao mecanica grosseira
T IT12 aIT18 (laminagem, estampagem, fundigao,
' forjamento
' mh&u} Qelq'hua weut 4o Zo(esja 414 H.Ln'(o
9 gad
L U . : a .
Polimento
Esmerilamento
Torneamento para acabamento
r Rectificagdo
Brochagem
Mandrilagem
Torneamento
Boreamento
Fresagem
Furagdo
Endigéo Injectada e N -
'.
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Table 2 — Values of the fundamental deviations for holes A to M g
Fundamenta! deviation values in micrometres

Nominal alre Fundamentsi deviation values
i Lower limit devistion, ./ Upper Rmit deviation £3
Up to Up to
. and  |Above| end |Above
Above | N9 All standard tolerance grades e | mr | ms inchud- | 18 |inciod- | 118
includ- ng IT8 Ing T8
i
e A® B® C |cD| D E EF | F |[FG| G | H | JS J Ked Mecd
— 3 4270 |4140 | 480 | 434] 420 | +14 | +10| +6| +4| +2| 0 *2 o4 | +8 0 0 -2 -2
3 8 +270 |4140 | +70 | +48| 430 | +20| +14 | +10| +8| +4| O 45| +8|+10| -1+ 4 -4 s 4 -4
6 10 4280 [#150 | +80 | +56| +40 | +25| +18 | +13 | +8| +5] 0 +5 “8 |+12]| -1+ 4 B4 ol
3
: :; +200 (#1650 | +95 | +70] +50 | +32 | +23 | +18 [+10| +6 | © 46| +10 [+15 | -1+ 4 ~7+4 -7
1 4
: ;0 4300 [+160 |+110 | +B5| +65 | +40 | +28 | +20 [+12| +7| O 48| +12 |+20| -2+ 4 -8+ 4 -8
30 40
i B hid B0 +100| +B0 | +50 | +35 [ +25 |+15| +9 | O +10 | +14 |+24 | -2+ 4 S+4 -5
40 50 +320 |+180 | +130
= x s 0 fate0 +100 | +80 +30 +10)| 0 +13 | +18 |+28 | -2+ 4 “f1+4] -1
65 80 +360 [+200 |+150
= o mheo.qs320 12100 +120 | +72 +36 +12| 0 E +16 | +22 [+34 | -3+ 4 -13+ 4| -13
100 120 +410 |+240 [+180 E
120 140 | +460 [+260 [+200 -~
140 160 +520 | +280 [+210 +145 | +85 +43 +14 | 0 g +18 | +28 |+41 | -3+ 4 -15+ 4| -15
160 180 +580 | +310 |+230 g
180 200 +660 | +340 |+240 g
200 225 +740 |+380 |+260 +170 | +100 +50 +15| 0 ﬁ +22 | +30 [+47 | 4+ 4 17+ 4| =17
225 | 250 | +820 |+420 |+280 g
250 280 +920 | +480 |+300 8
+190 | +110 +56 +#17]| 0 w |+25 | +36 [+55 | 4+ 4 20+
280 315 | +1050 |+540 | +330 H 20+4| -20
315 355 | +1200 |+600 |+360 °
+210 | +125 +62 +18| 0 +29 | +39 |+60 | 4+ 4
355 | 400 [+1350 [+680 [+400 o -eay o
400 450 | +1500 |+760 |+440 g
+230 | +135 +68 +20| 0 +33 | +43 [+66 | -5+ -
450 500 |+1650 [+840 [+480 o 4 3+a| -
E
e aad +260 | +145 +76 +221 0 Y] 0 25
560 630 :
e I +290 | +160 +80 +24| 0 g 0 -30
710 800 g
800 900
+320 | +170 +86 +26) 0
900 | 1000 0 -4
1000 1120
+350 | +195 +98 +28| 0
1120 | 1250 0 40
1250 | 1400
+390 | +220 +110 +30| 0
1400 | 1600 0 43
1600 1800
+430 | +240 +120 +32| 0
1800 | 2000 o -58
2 000 2240 >
+480 | +260 +130 +34 L
2240 | 2500 ’ 0 88
2 500 2 800
+520 | +200 +145 +38| 0 0 -78
2 800 3150
®  Fundamental deviations A and B shall not be used for nominal sizes € 1 mm.
b Spodaluse:forbbrancedauMHInmemrnenbovezsommuptonndlndudinaai.':mmES--—aum(lnsteadof-numlwordlnglome
calculation).
€ For determining the values K and M, see 4.3.2.5.
9 For Avalues, see Table 3.
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Table 4 — Values of the fundamental deviations for shafts a toj

Fundamental deviation values in micrometres

Nominal size Fundamental devlation values
mm
Upper limit deviation, es Lower deviation, ¢/
Upto IS
Above | and All standard tolerance grades and mr I8
includ- IT6
in
9 a8 ba ¢ cd d e ef f fg g h s ]
~ 3 | 270 | -140 60 34| 20 | 14 | -10 -8 -4 2] 0 i B B S
6 | -270 | 140 70 46| 30 | -20 [ 14 | -10 -8 4| o -2 -4
6 10 | -280 | -150 -80 56| 40 | 25 | -18 | -13 -8 -5 0 -2 =5
10 14
0 vy -200 | -150 -95 -70| 50 | 32 | -23| -18 | -10 -8 0 -3 -8
18 24 56
~ -160 | - ol o & E
4 " 110 -85 -85 | -40 25 20 12 7 0 -4 -8 f
30 40 | 310 | -170 | -120 e
= -80 | -50 -35 | - -15 - -5 | -10
40 50 | 320 | -180 | -130 = °1°
50 65 | -340 | -190 | —140 iy 5 ; i 7 o
= -3 = < =
65 80 | -360 | —200 | -150 4
80 100 | -380 | -220 | -170 53 ™ u v "
= o o = 0 -8 | 1
100 120 | 410 | -240 | —180 N
120 140 | -4s0 | —2s0 | —200 é
140 160 | -520 | -280 | -210 145 | -85 43 14| o § -1 | -18
160 180 | -580 | -310 | -230 B
(=]
180 200 | 680 | -340 | -240 8
200 225 | -740 | -380 | -260 -170 | -100 -50 -5 | o § -13 | 21
225 250 | -820 | —420 | -280 g
250 280 | -920 | -480 | -300 5
-1%0 | -110 -56 47 | o 2| 16| -28
280 315 |-1050 | -540 | -330 s
()
1200 | -600 | -360 £
18] . 356 —210 | 125 -62 -8 | o o | 18| -28
355 400 |-1350 | -e80 | —400 =
)
450 |-1500 | -760 | —440
408 i 230 | -135 -88 20| o | §|-2| =
450 500 |-1650 | -840 | —480 g ‘
boo | o0 -260 | -145 -78 2|0 | &
560 830 ]
[~}
[ —4
630 710 —200 | -160 -80 24 | o 8
710 800 §
800 | %00 -320 | -170 86 26| o
900 | 1000
1120
1999 -350 | -105 08 28| o
1120 | 1250
1250 | 1400
-390 | -220 -110 30| o
1400 | 1600
1600 | 1800
-430 | -240 -120 22| o
1800 | 2000
2000 | 2240
—480 | -260 -130 34| o
2240 | 2500
2500 | 2800
-520 | -290 -145 38| o
2800 | 3150
a Fundamental deviations a and b shall not be used for nominal sizes < 1 mm. q
" N /
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(coulimungia)

Table 5 — Values of the fundamental deviations for shafts k to z¢ J
Fundamental deviation values in micrometre
Nominal size Fundamental deviation values
mm Lower limit deviation, e/
Up to
and
Upto | IT4 | includ-
Above and | o |ingIT3 All standard tolerance grades
inclu- | IT7 and
ding above
7
K m n P r ] t u v X y z za b zc
s 3 0 0 +2 +4 +8 +10 +14 +18 +20 +28 +32 +40 +80
3 +1 +4 +8| +12| +15 +19 +23 +28 +35 +42 +50| +B0
10 +1 +6 +10 +15 +19 +23 +28 +34 +42 +52 +87 +a7
10 14 +980) +130
+1 0 +7 +12 +18 +23 +28 +33 o = .
14 18 +39| +45 +60 +77 +108| +150
18 24
+2 0 .8 +15| 22 +28 +35 +41 +47 +54 +83 +73 +98 +138| +188
24 30 +41 +48| +55 +64 +75 +88 +118 +160| +218
30 40 - ol «] si2] 28] ox il +48 +60| +68| +80| +64| +112| +148| +200| +274
40 50 +54 +70 +81 +97| +114| +136 +180 +242| +325
o5 of +11] 20| sapft41l +83] see| +87] +102] +122] +1aa| +172] +228] +300| <a0s
65 80 +43 +59 +75 +102| +120| +148| +174| +210 +274 +360| +480
] ..} . o| s13] s23| sarltS1L__*71] +01] +124]| +146] +178] +214| +258] +335] +4aas| +ses
100 120 +54 A79| +104] +144| +172| +210| +254| +310]| +400| +525| +e90
120 140 +63 +02 +122 +170] +202| +248) +300| +385 +470 +620| +800
140| 160| +3 0| +15) «+27| +43| +85 +100| +134| +100| +228| +280| +340 +415| +535] +700| +900
1680 180 +88 +108 +148 +210| +252| +310| +380| +465 +600 +780 [+1 000
180 200 +77] +122| +168| +236| +284| +350| +425| +s520 +670| +880 [+1 150
200 225 +4 0| +17 +31 +50 +B0 +130 +180 +258| +310| +385| +470| +575 +740 +9860 |+1 250
225| 250 $84] +140] +108| +284| +340| +425| +520| +640| +820| +1050|+1 350
T +04 +158 +218 +3
250| 280 o ol s20] s34] oo 15| +385| +475| +580| +710 +920| +1 200 |+1 550
280| 315 +08) +170| +240| +350| +425| +525| +e50| <790 +1000| +1300[+1 700
+108 +180 +268 +
ats| 3ss) ol il oml <2 390) +475| +500| +730| +000| +1150] +1500(+1 900
355 400 +114 +208 +204 +435| +530| +680| +820 +1000| +1300| +1650|+2100
+
400| 450 5 ol 28] +e0l +e8 126 +232 +330 +480) +585| +740| +920|+1100| +1450 +1850 [+2 400
450 500 +132 +252 +360 +540| +660| +820|+1 000/ +1 250| +1600| #2100 |+2600
+150 +280 0 +8
ot I 0 0] +28] +44) +78 o e
560 630 +165 +310 +450 +660
+176| +340 +500| +74
-l A R o +30| +50| +e8 .
710| 800 +185| +380 +560| +840
+210 +430 +820 +840
e s 0 o] +34 +58| +100
900| 1000 +220| +470 +680| +1050
1 +250 +520 +780| +1150
19001 1 129 (1] 0| +40 +68| +120
1120| 1250 +260 +580 +840| +1300
‘ +300| + +860| +1450
1209) 1400 0 0| +48 +78| +140 84
1400| 1600 +330| +720| +1050| +16800
70 +820| + 8
1600| 1800 0 &l e w2| «170 +3 1200| +1850
1800| 2000 +400 +920| +1350| +2000
2240 +440| +1000| +1500| +2300
ead 0 0| +68| +110| +195
| 2240| 2500 +460| +1100| +1650| +2500
+550| +1250| +1900| +2900
doed B 0 0| +76| +135| +240 .
2800 3150 +580| +1400| +2100| +3 200

o
~4
F

LI
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Dlusses de T lucdmia - TS01829

: C}u,wa,uuw"ij mm..qlitafug ds clusses 4 ﬁ[zfa‘gqh de ./u(oj ¢ eioS

¢
' R‘J‘” SubslumdiulmenTe m’mlfo-_;[ﬂ. _a/ww ‘[: Tolocéniia possiveis.

A

4.4 Selection of tolerance classes

Whenever possible, the tolerance classes should be chosen from those corresponding to the classes for holes
and shafis given in Figures 10 and 11, respectively. The first choice should preferably be made from the
tolerance classes, shown in the frames.

NOTE 1  The tolerance system of imits and fits gives the possibility of a very wide choice among the various tolerance
dasses (see Tables 2 to 5), even i this choice is limited only to those shown in ISO 286-2. By restricting the selection of
tolerance classes, an unnecessary multiplicity of tools and gauges can be avoided.

NOTE2 The tolerance classes of Figures 10 and 11 apply only to general purposes which do not require a more
spec:fic selecton of tolerance classes. Keyways, for example, require a more specific selection.

NOTE3 Dewvations js and JS may be replaced by the comesponding deviations | and J if necessary in a specific

applcation
G H8 JS6 K6 M6 N6 P8 R6 S6 T8
F7 |G? W7 JsT KT |M7|N? PT R?T ST|T7 Ut X7
E8 | F8 H8 |JS8 K8 M8 N8 P8 RS
Do | E9 | FB Hg
cio| D10 | E10 H10
A11 B11 C11|D11 H11 :
Figure 10 — Holes !
g5 h5 js5 k5 m5 nS5 p5 5 s5 15 n
S |g8 N6 8 k8 |mE|n8 p8 B 6| B B B *‘
e7T | 7 h? | jsT KT m7T n7 p7 (7 87T (T w7 _
ds |e8 | B8 h8 ;
e o || eo ho ‘
d10 h10 ‘
alt D1t i1 h11

Figure 11 — Shafts
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Tipo de Ajustamento Montagem Aplicagbes
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e — A m3o ilhos, &m|
. - - gy Casquilhos, émbolos
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Apertado a Frio H7-p6 | e montadas rigidamente. N3o permite Prensa a frio PinhGes em veios
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omprimento | Distancia entre
b3

k= ; medicoes (mm) @
0,006 - 0,02 0,08 0.4 | A ¢
0,02-0,1 0,25 1,25 |
0,1-2 0,8 4 - H?(L'Jn}_
' il
2 -10 2,5 12,5
10 = 80 8 40

BUgQSt(ﬂuJi Ta (Q(UM Clug p;pvab_s;om.z S

Valores de Rugosidade Média (R,) maxima compativeis com as Toleréncias ISO (um)

Grupos de dimensoes (mm)

Tolelrggcias = >3- <18 >18 - <80 < Aol

9’
-
or
w
 /n
3
| o
| o
o
(=
| o
@
o™
[ on
o
Lo
e
o
o

Tol. R, Tol. R, Tol. R, g : Tol. R,

[um] [pm] [pm] [um] [um] [pm] (um] [um]
IT6 6 0,2 8-11 03 | 13-19 | 05 22-29 | 08 | 32-40 12 |
IT7 10 03 [ 12-18 | 05 | 21-30 | 0.8 35-46 | 12 | 52-63 2
IT8 14 05 [ 18-27 | 08 | 33-46 | 1,2 | 54-72 2 81 - 97 3
IT9 25 08 | 30-43 | 1,2 | 52-74 2 87-115 3 |130-155]| 5
IT10 90 |12 |4w-70] 2 |sa-120] 3 [1e0-185( 5 [210-250] 8
IT11 60 2 [75-110 ( 3 [130-190| 5 [220-290| 8 |320-400| 12 |
IT12 100 3 |[120-180| 5 |210-300| 8 |[350-460( 12 |520-630| 20

_ MG..hml,.StmG_Mummvm |
- Lugqgidudg e FUmi@D do processo de Jubrice e R
N E -1 0 0 D 0 V.8 0.4 0 D 0.0 0,0 0,0
Corte por chama
Corte com serra
Limar, Aplainar
Furagdo (broca helicoidal)
Mandrilar

Escarear
Fresar
Tomear

Corte por LASER
k Rectificar

Digitalizada com CamScanner



' _E(‘u_i Pawm’f;s 14 }-lee(fg;.‘b
- Eguube i 1y osi'dua(l Manwhwlr,

C ‘ @mpum;do per tw X .. @_(LOWJ"IEZJ |
" U wmnis —,v(iMf[U 4 ﬂ/hzjf;u‘b l[ﬂ.\/l (of
- RU{\IPF i’lf!aal- UFIC]&IHMJO al “%’I;I““-('Iu ﬂuﬂf , Jlflﬁ.(/f
-&;u.’m(rro Mumval ; ﬂ'” fol et 01 vulors
s precs s’ douvles

-Mch;u‘o Jirzﬁ alﬂ (v Ujib{va[l 1 4 w(ibmif?o dos u[v,}zumm#,
onosr . J U pommntizad,
_ijn/wtg E‘ff,(:omfno 10 6424
() wn J(ma‘so
. @OMTNIA v fol (’ﬂw’uf- j(l’
: F,J‘(n'du j wtl‘;ab fro;fmml
'(.(u?ta 6 T(}Moamlga C{M {Vlga} /] M'PJI'I'

st

' §I.Mq‘)d (oa,l' u A; \/ Simbolo Basico
E}t)ﬂl (ll ! UFU F(.il v/ Obriga remoc¢do de material

(por maquinacdo)

( ; NOI‘Mu’f'Ith Mu o/

Tdo t01- 200

Proibe a remocao de material

Lol .

n. Qulidds do goperfiie o
'Ru?oﬁdwh (midin tv oifra medids) e \/d b

7 7
'Vu 0rLS tms Mieomeelto {},lm-)

'E&rtdF(“S;lS Ja M.d:;,«'o (L. r?_n'Jc.J:
b _ . Ra 176
( -l:sTuJos cb )u'pﬂl’}lw !t(vmdq’,ia; ;%—

: ngdl o Jurmule J,z Q.

0 Sl'M-‘?OIU JIV' ur ‘(Jﬂ"f“UO {2 pn,,,‘;'
Yyl Um e5Tude Jl- Juwd Hde seumddne ¢ MELLLIn PO
Digitalizada com CamScanner




= ® a o

- e

¢. Pousso i '
fosso do fabr Q\_AT __

-llmdicut J /(Z?Cl!,(a ﬂf! uén’w [Mawﬂ)‘ ///////////

pam a matgr 0 QJEJo ,q,pzr{fcie

& L -y Bu 1
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brsloy [ (50 145 - 2009) G,
U;;;;;aﬁn;:]%wner Transmission Evaluation Limit value”

limitUorL? band ¢ length
Surface texture " f
Fiter type i spocifcation lmit
Profile ! (:::;‘gg; 16 % or max.®

U "X" 0,08-0,8 / Rz8max 3,3

ground .
U "X" 0,08+0,8 / Rz8max 3,3

Type of
manufacturing : Surface , Manufacturing
process! exture lay processk

Indication of upper (U) or lower (L) specification limit — see 6.6 for details,

Filter "X". The standardized filter is the Gaussian filter (I ormer i

the ﬁm other filter types may be standardized. In the (trsagsjt:osr?z gen.roh: :l may gngg:nelgnr:ngrw;:::e 2Rc'm§°" In
!nd,rzt_e the filter type on drawings. Filter 'type may be indicated as “Gaussian” or “2RC". This is not s!andar?m e
indication of filter name as proposed here is unambiguous. ized, but an
The transmission band is indicated as short-wave or long-wave filter — see 6.5 for details.

Profile (R, W or P) — see 6.2 for details.

Characteristic/parameter — see 6.2 for details.

Evaluation length as the number of sampling lengths — see 6.3 for details. When usi i
length is indicated between two oblique strokes in front of the surface texture paramelefnsgymm::lfs ’::;2":’3;2’;.3"; evaluation

Interpretation of the specification limit (*16 %-rule” or “max-rule”) — see 6.4 for details,
Limit value in micrometres.

Type of manufacturing process — see 4.3 and 4.4 for details,

Surface texture lay — see clause 8 for details.
Manufacturing process — see clause 7 for details.
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d. Dregio du- GET'ri-\u-;\ .

Table 2 — Indication of surface lay

Graphical
( symbol Interpretation and example
e gy
Parallel to plane of projection of view in which symbol is used
\/.L
]
Perpendicular to plane of projection of view in which symbol is used ]
e (Il i
‘ of lay
.—;&_—:
o ‘ Crossed in two oblique directions relative to plane of projection of view
| in which symbol is used XEIIIIIKAA
; R Direction
¢ of lay
i:
M Multi-directional
0000000004
20 QOC)
pleisieisisisisig
| L
C Approx. circular relative to centre of surface to which symbol applies
§§ R
. R Approx. radial relative to centre of surface to which symbol applies
é:.
P Lay is particulate, non-directional, or protuberant
If it is necessary to specify a surface pattem which is not clearly defined by these symbols, this shall be achieved by the

addition of a suitable note to the drawing. ; ; T 3 ] Id
L, Jobre Gspessum  odidosy v Sieplegod o} 4 g
Mttt wluds pogus hudfihs w Wi 777777777227
P VimMlygir ¢
TN i o e e BRI ot WossnsieT T
-]Mchd U c[d«u'hnluc[,t a(l Mufim.f,u,z[tim {Wﬁ Nueatia
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