Tablas Tolerancias.

CALIDADES [im

(1000 pmi = 1 mmi)

precision

Grado Tolerancia| MO | MO | ITL | M2 [ IT3 | IT4 | ITS [ MTe [ IT7 | IT& | ITS [M10 [ M11 | IT12 (IT13 | M14 | IT15 | IT1e | IT17 | IT18
Diametro (mm.)
d=3 03 0,5 0% 1,2 2 3 4 & 10 14 25 40 60 100 | 140 | 250 | 400 | =00 1000 | 1400
3<dz6 04 0,6 1 1,5 25 4 g 2 12 13 30 48 75 120 | 180 | 300 | 480 | 750 | 1200 | 1E0O
6<d=10 04 0,6 1 1,5 25 4 & g 15 22 36 LE a0 150 | 220 | 360 | 580 | 500 | 1500 | 2200
10=d<18 05 03 12 2 3 L g 11 18 27 43 70 110 | 180 | 270 | 430 | 700 | 1100 | 1300 | 2700
18=d =30 06 1 15 | 25 4 6 g 13 21 13 52 g4 130 | 210 | 330 | 520 | 540 | 1300 | 2100 | 3300
30=d =50 06 1 15 | 25 4 7 11 16 25 Ex 62 100 | 160 | 250 | 390 | 620 | 1000 | 1600 | 2500 | 3300
S0<d=80 08 1,2 2 3 5 ] 13 15 30 46 74 120 | 150 | 300 | 480 | 740 | 1200 | 1500 | 32000 | 4500
B0=d=120 1 1,5 25 4 6 10 15 22 E 1 54 a7 140 | 220 | 350 | 540 | 870 | 1400 | 2200 | 3500 | 5400
120<d 2180 12 2 35 E 8 12 12 25 40 &3 100 | 160 | 250 | 400 | &30 | 1000 | 1600 | 2500 | 4000 | 6300
180<d £ 3250 2 3 45 7 10 14 20 29 45 72 115 | 185 | 250 | 4&0 | 720 | 1150 | 1850 | 2300 | 4800 | 7200
250<d <315 25 4 & 2 12 16 23 32 52 81 130 | 210 | 320 | 520 | 810 | 1300 | 2100 ( 3200 | 5200 | 8100
315<d =400 3 5 7 9 13 12 25 36 57 &3 140 | 230 | 360 | 570 | 250 | 1400 | 2300 | 3s00 | 5700 | 8500
400 <d =500 4 6 8 10 15 20 27 40 63 97 155 | 250 | 400 | &30 | 970 | 1550 | 2500 | 4000 | 6300 | 9700
S500<d =630 g 11 16 22 32 44 70 110 | 175 | 280 | 440 | 700 | 1100 | 1750 | 2800 | 4400 | 7000 | 11000
630 <d = 800 10 13 18 25 36 1] g0 125 | 200 | 320 | 500 | 8OO | 1250 | 2000 [ 3200 | 5000 | 8000 | 12500
800 =d = 1000 11 15 21 28 40 1] 80 140 | 230 | 360 | 560 | 900 | 1400 | 2300 [ 3300 | 5000 | %000 | 12000
1000 <d £1250 13 18 24 EE 47 13 105 | 165 | 260 | 420 | 660 | 1050 | 1650 | 2600 | 4200 | 6600 | 10500 | 16500
1250 < d £ 1600 15 21 29 39 55 78 125 | 15%5 | 310 | 500 | 780 | 1250 | 1950 | 3100 | 5000 | 7800 | 12500 | 19500
1600 <d = 2000 13 25 35 46 65 92 150 | 230 | 370 | e00 | 920 | 1500 | 2300 | 3700 | 6000 | 9200 | 15000 | 23000
2000= d = 2500 22 30 41 55 78 | 110 | 175 | 28D | 440 | 700 | 1100 | 1750 | 2200 | 4400 | 7000 | 11000 | 17500 | 28000
2500=d = 3150 26 1 1] 63 9 | 135 | 210 | 330 | 540 | 260 | 1350 | 2100 | 3300 | 5400 | 8600 | 13500 | 21000 | 33000
Muy alta Equipna metrologia . . F o
i y piezas de gran Piezas o elementos que han de ajustar Superficies libres

TABLA |. Amplitud de la zona de tolerancia segun el diametro y el grado de calidad.




Driferamncia . ]
fundamental Cresviachdn SUp-STrior ds
Posicion a b C cd d = ef f fg E
Calida.d Todas las calidades
d=3 — 7k — A1 30k —i540 —34 —Z0F —14 -1 —5 —i —2 4]
S=d=6 —ZF 7k —A Sk —D —d 5 -3 —Z0F —-14 -1 | —& —
6 < d= 1 — Sk —A150F — 81 —5 6 —F —25 —18 —-13 | —E —5
A0 = d= 14
— ok —A150F —=5 14 —32 —1& —5
14 = d = 1B
18 <« d = Za
— Sk — A 5F —131ck —65 — Lk — 2 -
24 = d = F0O
Sk < d = a0 -1k -1 —A1F -
—S — 5k —-25 — =
i = d = S0 —=Z0F — 180k —1=0 ]
50 < d = 65 —3ap | —190 | —140 b=
— 1 10= — 5 — S e el
65 < d = B8O —S650k — ZFHF —A15k —
BO < d = 104 -850 —ZEFF -7 .
— 120 -7 —3& -1 =
A = d =< 10 —2 1k —Z Sk — 150 )
120 < d = 1440 —E 50k — ZFi5F — 0Ok "E
140 < d = 160 —SF0k —ZF BiF — 1k —-145 —85 -43 -14 %
160 < d = 181k —S80 —Z1 —Z50 g
=1
180 = d =< ZOu —E550 — =40k —Z 0 b
el
2O = d = 2S5 — Tk — S8 —Z50F -1 | —10 ~540 -15 =
225 <« d = 251 —EZ0k — B2k — X5
250 < d = ZBik —SF — S — S0
=19 | =130 -5ilE -17
ZED < d = F1S — 105 — S0k —Z30
1S <« d = IS5 —1 2= — G —I650
—Z21 | —125 —52 —13
IS5 < d = a0k —A135 — G810k — Ok
Aol < O = A5k 1 S0k — TS5 — TP
—ZF50 | —135 — G5B -Z0F
450 = d= SO 1550 — S0 —aE

TABLA . Diferencias fundamentales para ejes (en micras)




Diferencia

fundameantal Desviacion inferior di
Posicion i k m n P r ] t u W x ¥ z za zh ZC
. ITS T<4 .
calidad ITF | ITE | 45IT=7 Todas las calidades
ITE T=7
d=3 -2 -4 | -6 L] o +2Z | +E +10 +14 +1E +20 +2& +32 +4u0 +60
Icd=a -2 -4 +1 o +4 +2 | +1Z +15 +19 +23 +2B +35 +42 + 50 +E0
6<d= 10 -2 =5 +1 o +5 | =10 | +15 +19 +23 +ZB +343 +42 +52 +67 +07
10«<d = 14 +40 + 50 +54 +5a0 +130
-3 -5 +1 0o +7 | =12 | +18 +23 +28 +33
14 <« d = 1E +39 +45 +ig0 +77 +1038 +150
1B «<d = 24 +41 +47 +54 +63 +73 +03 +136 +1EE8
-4 - +2 o +8 | +15 | +2Z +28 +35
24 <« d = 30 +41 +48 +55 +iGd +75 +BE +118 + 160 +Z218
I0<d < 4D +4E +60 +58 +ED +04 +112 +148 + 200 +274
-5 | =10 +2 o +9 | +17 | +26 +34 +d43
a0 «<d = 50 +54 +70 +81 +47 +114 +136 +1ED +242 +325
S50 < d = &5 +41 +53 +66 +E87 | +10Z | +122 +144 +172 +226 + 300 +A05
-7 | -1z +2 o +11 | #2000 | +32
65 < d = B +43 +59 +75 | #1002 | +120 | +145 +174 +Z210 +2 T +3650 +3E0
B0 < d= 100 +51 +71 +91 | #1224 | +146 | +1738 +214 +258 +335 +445 +5ES
-4 | =15 +3 0o +13 | +23 | +37
100 < d = 120 +54 +79 | #1048 | +1448 | #1772 | +210 +254 +310 +400 +5 25 +550
120 <d = 140 +E3 +02 | #1222 | #1170 | +20Z | +2438 +300 +365 +470 +GZ0 +B00
140 <d = 160 | -11 | —18 +3 o +15 | 27 | +43 +65 | #1000 | #1348 | +190 | +228 | +280 +340 +415 +535 + 70 +900
160 «d = 1ED +68 | +10E | +146 | +210 | +252 | +310 +3ED +4565 +500 +780 | +1000
180 < d = 200 +77 | #1222 | #1166 | +236 | +2EB4 | +350 +425 +520 +6570 +EBB0 | +1150
200 <d =225 | -13 | -21 +4 o +17 | #31 | +50 +E0 | +130 | #1580 | +25E | +310 | +3E5 +470 +575 +740 +950 | +1Z250
225 < d = 250 +Ed | =140 | +196 | +284 | +340 | +425 +520 + G40 +820 | #1050 | +1350
250 < d = ZED +4d | #15E | +218 | +315 | +3E5 | +475 +5E0 +710 +920 | #1200 | +1550
=16 | —-26 +4 0o +20 | 34 | +56
2B0 = d = 315 +08 |+170 | #2420 | £350 | 4425 | +52Z5 +650 +790 | +1000 | +1300 | +1700
315 < d = 355 +108 | #1590 | +268 | +390 | +475 | +590 +730 +900 | +1150 | +1500 | +1900
-18 | —-28 +4 o +21 | #37 | +62
355 < d = 00 +114 | +Z20E | +284 | #4355 | 4530 | +660 +H20 | #1030 | +1300 | £1650 | +22100
400 = d = 450 +126 | +232 | +330 | +490 | 4585 | +740 +920 | #1100 | +1450 | +1850 | +2400
-20 | =32 +5 o +23 | #4440 | +68
450 < d= 500 +132 | #2252 | +360 | +540 | +660 | +EZ0 | +1000 | +1250 | 41600 | 2100 | +2600

TABLA Il. Diferencias fundamentales para ejes (en micras)




Ciferencia i - ) . Ei
e — Dreswias ham inTeEriaor I
Posicion . B iC e e 1] E EF = F= = H 1=
Calid=ad To-das las calidades
d =3 270 A0 S =4 Zik 2.4 i [ & A4 = (]
Fod=& 270 s - T i A5 =k 20 A | Adm S .l »
& < d < 10 ZEDO o e ] Hin 55 A 25 1= | 13 B = (1]
10 =d = 18
20 1S a5 Sk B 16 = (]
18 = d = 18\
18 «— d = 48
Fae A5 | L0 = S0 2 ra [ ]
2 = d = A
=
FO = o = 4@ s
F 0 A7 | 130 =0 =0 o= o - =
40 = d = S 3zo 1aso | 130 =
S0 = d = &5 J0 1o | Lan =
5 I &0 S 1k | o e
ES = d = Si 450 oo | LSO =
i
B = dl = e IED FFE 170 =
1 e =T 1= | o =
A0 < o = 13 A1L0 zam | 120 =
=4
120 <d =< 140 | aso | zso | 200 ._E-_
140 = d = 1640 so0 sz | 220 145 | BS a3 19 |lo| =T/
1
A1ED = d = 1:8ih SEO =400k =2 =0 '“'-'z‘-'
180 < d = 200 60 | a0 | za0 =
o
200 < d = 225 FA0 =z | 260 170 | A= Sl 15 ¥ il
i
225 = o = 540 B0 AT 2 =D
250 < o = ZEih E s AET =S ]
1D | A1m S 17 | ™
2B0 < d = 315 | 3050 | s | 330
F1S = d = 355 oo | so S0
1= o 13 Zam | A=S 52 15 | o
55 = d = i 1350 | s | oo
S0 -l = A5 A= | FEO | 4an
23 | 4SS 5B 2o | o
A 500 < o= SO A5 S A0 | A=ED

TABLA IN. Diferencras fundamentales para Agujeros (en micras)



Diferencia . . E
fundamental DesvIacion superior s vALORES DE A
Pasicion 1 K M N pazc | P | f | 5 | T | u | v | X | v | z | za | B | 2C Grados de tolerancia
calidad T6 [IT7 [1T8 | IT<8 | m=8 | =B [ m=8 | IT=8 | TeB | m=8 GRADOS DE TOLERANCIA SUPERIORES A IT7 73 lra s e e Lirs
d<3 a6 ] o 0 -2 2 | -a+a | 2 -5 | -10 | -14 -13 -20 26 | -32 | -0 | 80 |0 |o|o |00 |0
3zd=6 5 | 6 [10] -1+ A+h | 4 | B+ | 0 12 | -15 | -18 -23 -28 35 | 42 [ -0 | B0 |1 f15| 1|3 |28
Gds 10 5 |8 [12]-1:8 b | 5 |-10+n | 0 ‘E A5 | 19 | -23 .28 -34 Az | -52 | 67 | @7 |1 |15z |3 |6 |7
Gl
Wwed=14 -40 50 | -84 | o0 [-130 |1 |23 3|7 |@®
6 |10 |15 [ -1:8 S U [ T I - PN _':‘13 AR | -23 | -28 -33
Mcdcis " 33 | -45 60 | -77 |08 | -1s0 |2 |z2|z3|3|7]s
C
1B<d=24 2 -41 | -47 | -54 | -63 | -73 8F | -136 | -188 (15| 2|3 | a | & |22
B |12 |20 -2+ B+h | 8 |-as+a | 0 E 22 | -28 | -35
2 <d<30 = -41 | -a8 | 55 | -84 | -75 | -8® | -118 | -160 [ -228 [15] 2|3 |4 [& |12
c
W<d=zag .y -a8 | -60 | 68 | -B0 | -94 | -112 | -148 | -200 | -274 |15 3 | a |5 |9 |14
(o v
odesn 10 | 14 [ 24 | -2+ a+8 | 9 |-a7+A | O E 26 | -34 | 43 -
5 - 54 | 70| -81 | -87 | -124 | 136 | -180 | 242 | 325 |15| 3 | 4[5 |9 |14
50 < d = 65 03 |13 | 28 | 2en vaen | 11 |0 | o ﬂ - -41 | -53 | -66 | -87 |-102 |-122 | 144 | <272 | -226 | -300 | -205 | 2 [ 3 | S5 |6 [11]18
-J <11+ - =204 ] -
65 <d <80 5 43 | -58 | -75 |-102 | -120 | -146 | <174 | 220 | -274 | 360 | -am0 | 2 | 3| 5 | 6 |11 |16
jm
B0 <d = 100 6 |23 | 32 | 3en vaen | a3 |z | o 5 - -51 | -71 | -91 |-124 | -146 |-178 | -224 | -258 | -335 | 445 | -585 | 2 [ a4 | 5 | 7 |13 |19
+ 13+ - -F34 m -
100 < d < 120 g 54 | 70 |-104 | -148 | -172 [-210 | -254 | -310 | -400 | 525 | 500 | 2 | 4 |5 |7 |13 |19
0
120 < d < 140 o 63 | @2 |-122 |-170 | -202 |-248 | -300 | -365 | -470 | -620 | -BDO | 3 |4 | 6 | 7 |15 |23
=]
lap<d <160 | 1B | 26 | 41 | -3+4 -15+4 ) <15 |24 D - 43 | g5 |-100 | -134 | -190 | -228 (-280 | -340 | -415 | -535 | -7o0 | -%00 | 3 | 4 |6 | F |15 |23
=
L&D <d < 180 a -6E |-106 | -146 | -220 | -252 | -310 | -380 | -465 | -500 | -760 |-1000 | 3 [ 4 | 6 | 7 |15 |23
=
LB0 < d < 200 f -77 | -122 | -166 | -236 | -284 | -340 | 425 | 520 | -670 | goo |-1150| 3 [ 4|6 | 8 |27 |28
&0 _
P00 <d<225 (22 | 30|47 (-4:2 -1FsA | -17 (-31+4 ) O 2 50 | .gp |-130 | 180 | -258 | -310 |-385 | 470 | 575 | -740 | 960 |-1250 | 3 |4 | 6 | 9 |17 |26
P25 < d < 250 s -B4 | -140 | -196 | -284 | 340 | -425 | -520 | 640 | -B20 |-1050|-1350 | 3 [ 4 |6 | 8 |17 |28
m
p50 < d < 280 25 |38 | 55 | gen N T . £ -5 -84 |-158 | -248 | -315 | -385 | -475 | -580 | -710 | -020 (-1200(-1550 | 4 |4 | 7 | 9 |20 |29
-4+ - - -3d+ 5
£
PE0 <d <315 j -38 | -170 | -240 | -350 | 425 | -525 | 650 | -790 | -1000 |-2300 (1700 | 4 [ 4| 7 | 5 |20 29
B15 < d < 355 = -
-108 | -190 | -268 | -390 | -475 | -590 | -730 | -900 | -1150 |-1500 |-1900 | 4 | 5 | 7 |11 |21 |3z
29 |39 60| -2:2 21:4 | 21 3742 @ = | 82 =
B55 < d < 400 > -114 | -208 | -284 | -435 | -530 | -660 | -E20 | -1000 | -1300 | -1650 | -2100 | 4 | 5 | 7 | 11|21 |32
=d =450 <126 | -232 | -330 | -400 | -505 | -740 | 820 |-1100 | -1450 |-1850 |-2400 | 5 | 5 | 7 |13 |23 [ 34
33 | 43 | 66 | -5+ 234 <23 |-a04n | O -8
50 < d< 500 -132 | -252 | -360 | -540 | -660 | -820 |-1000 | -1250 | -1600 | -2100 | -2600 | 5 | 5 | 7 | 13|23 [ 34

TABLA Ill. Diferencias fundamentales para Agujeros (en micras)




