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1IMPI1
Posicién Al B | c e[ o] e [er|] FJre] o [H] s
Calidad Todas las calidades
Diametro Diferencia inferior Di
d3 270 140 60 34 20 14 10 B 4 2 0
3d6 270 140 70 46 30 20 14 10 6 4 0
6d 10 280 150 80 56 40 25 18 13 8 5 0
10d18 290 150 95 50 32 16 6 0
18d30 300 160 110 65 40 20 7 0
30d40 310 170 120 80 50 25 9 0
40d 50 320 180 130
50d65 340 190 140 100 80 30 10 0
65d 80 360 200 150
80d 100 380 220 170 120 72 36 12 0
100d 120 410 240 180
120 d 140 480 260 200 T2
140 d 160 520 280 210 145 85 43 14 0
160 d 180 580 310 230
180 d 200 880 340 240
200d 225 740 380 260 170 | 100 50 15 0
225 d 250 820 420 280
250 d 280 920 480 300 190 | 110 56 17 0
280 d 315 1050 540 130
315d 335 1200 600 360 210 | 125 62 18 0
335d 400 1350 680 400
400 d 450 1500 760 440 230 | 135 88 20 0
450 d 500 1650 840 480
Posicion J ] K M \ N P
Calidad s [ 78 [s] 6|78 s]ef[7]s][o]s5]6][7][s]o]s]s]71]
Diametro Diferencia superior Ds
ds3 2 4 6 | 0] 0 0 0 2 2| 2| 2 2| 4| 4| 4| 4] 4] 6| 6 6| 6
3ds 5 6§ | 10| 0| 2 3| 5 3 110 2 4 7| 54201 ¢ 8 | 12
6d10 5 g | 12 1| 2 5| 6 4 300 1 6 g | 7| 430|143 12] 9] 15
10 d 18 6 | 10| 15 | 2| 2 6 | 8 4 4 |0 2 7 9| 9| 530|115 15] 11| 18
18 d 30 g [ 12| 2] 1] 2 6 | 10| 5 4 10| 4 8 | 12| 1| 7| 3|0 19|18 14| 22
30 d 40 10| 14| 24| 2| 3 7| 12| 5 4 10 5 9 | 13| 12| 8| 3|0 | 2|21 17| 26
40 d 50
50 d 65 13 | 18 | 28 4 9| 14| & 510 5| M| 15| 14| 9| 4|0 | 27| 26| 21| 32
65 d 80
80 d 100 16| 22| 34| 2| 4 | 10| 16| 8 6 |0 6 | 13| 18| 16| 10| 4| 0| 32| 30| 24| 37
100 d 120
120 d 140
140 d 160 18 26 | 41| 3| 4 | 12| 2] ¢ g8 |0 8 | 15| 21| 20| 12| 4|0 37| 36| 28] 43
160 d 180
180 d 200
200 d 225 22| 30 | 47 | 2| 5 | 13| 2| 11| 8]0 9 | 7| 25| 2| 14| 5| 0| 44| 41| 33| 50
225 d 250
250 d 280 25 | 36 | 55 | 3| 5 | 16| 25| 13| 9 |0 9 | 20| 27| 25| 14| 5| 0| 49| 47| 36 | 56
280 d 315
315 d 335 20| 39 | 60 | 3| 7 | 17| 28| 14| 10| 0| 11| 21| 30)| 26| 16|5|0]| 8 |5 | 41| 862
335 d 400
400 d 450 33| 43| 66 | 2| 8 | 18| 29| 16| 10| 0| 11| 23| 3| 27| 17| 6| 0| 61| 55| 45| 68
450 d 500

Tabla lil. Diferencias fundamentales para agujeros {en micras).
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ISO FITS ~ First Preference

1SO SYMBOL
Hole Basis |Shaft Basis

DESCRIPTION

Loose running fit for wide commercial tolerances or allowances on

H11/c11 C11/h11 external members.

Free running fit not for use where accuracy is essential, but good for

H9/d9 D9/'h9 large temperature variations, high running speeds, or heavy journal
pressure.
Ha/7 Fa/h7 Close running fit for running on accurate machines and accurate

location at moderate speeds and journal pressures.

Sliding fit not intended to run freely, but to move and turn freely and
H7/g6 G7/hé locate accurately.

Locational clearance fit provides snug fit for locating stationary parts;
H7/he H7/hé but can be freely assembled and disassembled.

Locational transition fit for accurate location, a compromise between
H7/ké K7/h& clearance and interference.

Locational transition fit for more accurate location where greater
H7/né N7/h6 interference is permissible.

Locational interference fit for parts requiring rigidity and alignment
H7/p6 P7/h6 with prime accuracy of location but without special bore pressure
requirements.

Medium drive fit for ordinary steel parts or shrink fits on light sections,

H7/s6 S7/he the tightest fit usable with cast iron.
Force fit for parts which can be highly stressed or for shrink fits where
H7/ué U7/he the heavy pressing force required are impractical.
ISO FITS ~ Second Preference
1SO SYMBOL
_ - DESCRIPTION
Hole Basis |Shaft Basis
H8/e8 E9/h9 Medium running fit (much clearance).
H8/h3 H8/h9 Sliding fit (parts slightly moveable).
H7/d9 D9/h6 Wide loose running fit (ample clearance).
H7/e8 E8/h6 Medium running fit (much clearance).
H7 /47 F7/h6 Running fit (parts easily moveable).
. Locational transition fit (parts movable by hand, a hammer may be
H7/j8 J7/hé Jnecessary).
Driving / Locational transition fit (parts have to be driven in by a
H7/m6 M7/h6 hammer or press).
Press / Snug fit (parts can only be assembled by heating the part with
H7/r6 R7/he the hole or chilling the shaft etc ).




n Departamento de Disefio Mecéanico
Elementos de Maquinas

1IIMPI

. "% % @7 :C))

Table A-1 LIMITS AND FITS FOR CYLINDRICAL PARTS'

The limits shown in the accompanying tabulations are in thousandths of an inch. The size ranges include all sizes
over the smallest size in the range, up to and including the largest size in the range. The letter symbols are defined
as follows:

RC Running and sliding fits are intended to provide a similar running performance, with suitable lubrication
allowance, throughout the range of sizes. The clearance for the first two classes, used chiefly as slide fits,
increases more slowly with diameter than the other classes, so that accurate location is maintained even at
the expense of free relative motion.

RC1  Close siiding fits are intended for the accurate location of parts which must assemble without perceptible
play.

RC2  Shding fits are intended for accurate location but with greater maximum clearance than class RC1. Parts
made to this fit move and turn easily, but are not intended to run freely, and in the larger sizes may seize
with small temperature changes.

RC3  Precision runnming fits are about the closest fits which can be expected to run freely and are intended for
precision work at slow speeds and light journal pressures, but are not suitable where appreciable
temperature differences are likely to be encountered.

RC4  Close running fits are intended chiefly for running fits on accurate machinery with moderate surface speeds
and journal pressures, where accurate location and minimurm play is desired.

RC5-RCE Medium running fits are intended for higher running speeds, heavy journal pressures, or both.

RCT  Free running fits are intended for use where accuracy is not essential or where large temperature variations
are likely to be encountered, or under both of these conditions.

RCB-RCY Loose running fits are intended for use where wide commercial tolerances may be necessary, together
with an allowance, on the external member.

L Locational fits are fits intended to determine only the location of the mating parts; they may provide rigid or
accurate location, as with interference fits, or provide some freedom of location, as with clearance fits.
Accordingly, they are divided into three groups: clearance fits, transition fits, and interference fits.

LC Locational clearance fits are intended for parts which are normally stationary but which can be freely
assembled or disassembled. They run from snug fits for parts requiring accuracy of location, through the
medium clearance fits for parts such as ball, race, and housing, to the loaser fastener fits where freedom of
assembly is of prime importance.

LT Locational transition fits are a compromise between clearance and interference fits, for application where
accuracy of location is important, but either a small amount of clearance or interference is permissible.
LN Locational interference fits are used where accuracy of location is of prime importance and for parts

requiring rigidity and alignment with no special requirements for bore pressure. Such fits are not intended for
parts designed to transmit frictional loads form one part to another by virtue of the tightness of fit, since
these conditions are covered by force fits.

FN Force and shrink fits constitute a special type of interference fit, normally characterized by maintenance of
constant bore pressure throughout the range of sizes. The interference therefore vanes almost directly with
diameter, and the difference between its minimum and maximum value is small so as to maintain the
resulting pressures within reasonable limits.

FNT Light drive fits are those requiring light assembly pressures and producing more or less permanent
assemblies. They are suitable for thin sections or long fits or in cast-iron external members.

FN2  Medium drive fits are suitable for ordinary steel parts or for shrink fits on light sections. They are about the
tightest fits that can be used with high-grade cast-iron external members.

FN3  Heavy dnve fits are suitable for heavier steel parts or for shrink fits in medium sections.

FN4-FN5  Force fits are suitable for parts which can be highly stressed or for shrink fits where the heavy pressing
forces required are impractical.

"Extracted from American Standard Limits for Cylindrical Parts ANSI B4.1-1978, with the permission of the
publishers, The American Saciety of Mechanical Engineers, United Engineering Center, 345 East 47" Strest, New
York 10017, Limit dimensions are tabulated in this standard for nominal sizes up to and including 200 in. An SI
version is also available.
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Tahle A-1-1 RUNNING AND SLIDING FITS

Diameter Size Range (in.)

Class 0.00- 0.12 0.12-0.24 0.24-0.40 0.40-0.71
RC1 Hole +0.20 -0.00 +0.20 -0.00 +0.25 -0.00 +0.30 -0.00
Shaft +0.10 -0.25 -0.15 -0.30 -0.20 -0.35 -0.25 -0.45
RC2  Hole =025 -0.00 +0.30 -0.00 +0.40 -0.00 +0.40 -0.00
Shaft -0.10 -0.30 -0.15 -0.35 -0.20 -0.45 -0.25 -0.55
RC3  Hole +0.40 -0.00 +0.50 -0.00 +0.60 -0.00 +0.70 -0.00
Shaft -0.30 -0.55 -0.40 -0.70 -0.50 -0.90 -0.60 -1.00
RC4 Hole +0.60 -0.00 +0.70 -0.00 +0.90 -0.00 +1.00 -0.00
Shaft -0.30 -0.70 -0.40 -0.90 -0.50 -1.10 -0.60 -1.30
RC5  Hole +0.60 -0.00 +0.70 -0.00 +0.90 -0.00 +1.00 -0.00
Shaft -0.60 -1.00 -0.80 -1.30 -1.00 -1.60 -1.20 -1.90
RC6  Hole +1.00 -0.00 +1.20 -0.00 +1.40 -0.00 +1.60 -0.00
Shaft -0.60 -1.20 -0.80 -1.50 -1.00 -1.90 -1.20 -2.20
RC7 Hole +1.00 -0.00 +1.20 -0.00 +1.40 -0.00 +1.60 -0.00
Shaft -1.00 -1.60 -1.20 -1.90 -1.60 -2.50 -2.00 -3.00
RCS Hole +1.60 -0.00 +1.80 -0.00 +2.20 -0.00 +2.80 -0.00
Shaft -2.50 -3.50 -2.80 -4.00 -3.00 -4.40 -3.50 -5.10
RC9 Hole +2.50 -0.00 +3.00 -0.00 +3.50 -0.00 +4.00 -0.00
Shaft -4.00 -5.60 -4.50 -6.00 -5.00 -7.20 -6.00 -8.80

Diameter Size Range (in.)

Class 0.71-1.19 1.19-1.97 1.97-3.15 3.15-4.73
RC1  Hole +0.40 -0.00 +0.40 -0.00 +0.30 -0.00 +0.60 -0.00
Shaft -0.30 -0.55 -0.40 -0.70 -0.40 -0.70 -0.50 -0.90
RC2 Hole +0.50 -0.00 +0.60 -0.00 +0.70 -0.00 +0.90 -0.00
Shaft -0.30 -0.70 -0.40 -0.80 -0.40 -0.90 -0.50 -1.10
RC3  Hole +0.80 -0.00 +1.00 -0.00 +1.20 -0.00 +1.40 -0.00
Shaft -0.80 -1.30 -1.00 -1.60 -1.20 -1.90 -1.40 -2.30
RC4 Hole +1.20 -0.00 +1.60 -0.00 +1.80 -0.00 +2.20 -0.00
Shaft -0.80 -1.60 -1.00 -2.00 -1.20 -2.40 -1.40 -2.80
RC5  Hole +1.20 -0.00 +1.60 -0.00 +1.80 -0.00 +2.20 -0.00
Shaft -1.60 -2.40 -2.00 -3.00 -2.50 -3.70 -3.00 -4.40
RC6  Hole +2.00 -0.00 +2.50 -0.00 +3.00 -0.00 +3.50 -0.00
Shaft -1.60 -2.80 -2.00 -3.60 -2.50 -4.30 -3.00 -5.20
RC7 THole +2.00 -0.00 +2.50 -0.00 +3.00 -0.00 +3.50 -0.00
Shaft -2.50 -3.70 -3.00 -4.60 -4.00 -5.80 -5.00 -7.20
RC8 Hole +3.50 -0.00 +4.00 -0.00 +4.50 -0.00 +5.00 -0.00
Shaft -4.50 -6.50 -5.00 -7.50 -6.00 -9.00 -7.00 -10.50
RC9 THole +5.00 -0.00 +6.00 -0.00 +7.00 -0.00 +9.00 -0.00

Shaft -7.00 -10.50 -8.00 -12.00 -9.00 -13.50 -10.00 -15.00
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Table A-1-2 FORCE AND SHRINK FITS

Departamento de Disefio Mecéanico
Elementos de Maquinas

Diameter Size Range (in.)

Class 0.00- 0.12 0.12-0.24 0.24 - 0.40 0.40 - 0.56
FIN1 Hole +0.25 -0.00 +030 -0.00 +0.40 -0.00 +0.40 -0.00
Shaft +0.50 +0.30 +0.60 +0.40 +0.75 +0.50 +0.80 +0.50
FN2  Hole +0.40 -0.00 +0.50 -0.00 +0.60 -0.00 +0.70 -0.00
Shaft +0.85 +0.60 +1.00 +0.70 +1.40 +1.00 +1.60 +1.20
FN3 Hole
Shaft
FIN4  Hole +0.40 -0.00 +0.50 -0.00 +0.60 -0.00 +0.70 -0.00
Shaft +0.95 +0.70 +1.20 +0.90 +1.60 +1.20 +1.80 +1.40
FIN3  Hole +0.60 -0.00 +0.70 -0.00 +0.90 -0.00 +1.00 -0.00
Shaft +1.30 +0.90 +1.70 +1.20 +2.00 +1.40 +2.30 +1.60
Diameter Size Range (in.)
Class 0.56- 0.71 0.71-0.95 0.95-1.19 1.19-1.58
FN1 Hole +0.40 -0.00 +0.50 -0.00 +0.30 -0.00 +0.60 -0.00
Shaft +0.90 +0.60 +1.10 +0.70 +1.20 +0.80 +1.30 +0.90
FIN2  Hole +0.70 -0.00 +0.80 -0.00 +0.80 -0.00 +1.00 -0.00
Shaft +1.60 +1.20 +1.90 +1.40 +1.90 +1.40 +2.40 +1.80
FIN3  Hole +0.80 -0.00 +1.00 -0.00
Shaft +2.10 +1.60 +2.60 +2.00
FN4  Hole +0.70 -0.00 +0.80 -0.00 +0.80 -0.00 +1.00 -0.00
Shaft +1.80 +1.40 +2.10 +1.60 +2.30 +1.80 +3.10 +2.50
FN3  Hole +1.00 -0.00 +1.20 -0.00 +1.20 -0.00 +1.60 -0.00
Shaft +2.50 +1.80 +3.00 +2.20 +3.30 +2.50 +4.00 +3.00
Diameter Size Range (in.)
Class 1.58 -1.97 1.97-2.56 2.56-3.15 3.15-3.94
FN1 Hole +0.60 -0.00 +0.70 -0.00 +0.70 -0.00 +0.90 -0.00
Shaft +1.40 +1.00 +1.80 +1.30 +1.90 +1.40 +2.40 +1.80
FIN2  Hole +1.00 -0.00 +1.20 -0.00 +1.20 -0.00 +1.40 -0.00
Shaft +2.40 +1.80 +2.70 +2.00 +2.90 +2.20 +3.70 +2.80
FIN3  Hole +1.00 -0.00 +1.20 -0.00 +1.20 -0.00 +1.40 -0.00
Shaft +2.80 +2.20 +3.20 +2.30 +3.70 +3.00 +4 40 +3.50
FN4  Hole +1.00 -0.00 +1.20 -0.00 +1.20 -0.00 +1.40 -0.00
Shaft +3.40 +2.80 +4.20 +3.30 +4.70 +4.00 +590 +5.00
FN3  Hole +1.60 -0.00 +1.80 -0.00 +1.80 -0.00 +2.20 -0.00
Shaft +5.00 +4.00 +6.20 +5.00 +7.20 +6.00 +8.40 +7.00
Table A-1-2 FORCE AND SHRINK FITS (CONTINUED)
Diameter Size Range (in.)
Class 3.94-4.73 4.73-5.52 5.52-6.30 6.30 - 7.09
FIN1 Hole +0.90 -0.00 +1.00 -0.00 +1.00 -0.00 +1.00 -0.00
Shaft +2.60 +2.00 +2.90 +2.20 +3.20 +2.50 +3.50 +2.80
FIN2 Hole +1.40 -0.00 +1.60 -0.00 +1.60 -0.00 +1.60 -0.00
Shaft +3.90 +3.00 +4.50 +3.50 +5.00 +4.00 +5.50 +4.50
FIN3 Hole +1.40 -0.00 +1.60 -0.00 +1.60 -0.00 +1.60 -0.00
Shaft +4.90 +4.00 +6.00 +5.00 +6.00 +5.00 +7.00 +6.00
FIN4 Hole +1.40 -0.00 +1.60 -0.00 +1.60 -0.00 +1.60 -0.00
Shaft +6.90 +6.00 +8.00 +7.00 +8.00 +7.00 +9.00 +8.00
FIN3 Hole +2.20 -0.00 +2.50 -0.00 +2.30 -0.00 +2.50 -0.00
Shaft +0.40 +800 +1160 +1000 +1360 +1200 +1360 +1200
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LOCATIONAL AND ASSEMBLY FITS

Combination of  Quality of :

Hole and Shaft fit Eicetiues

H$ h3 Precision )

*Hé he location

HT h& Clase

*HT h7 location

HE h7 Mormal

*HE hE location All these fits are widely used for oon running parts, for

L - :

HO b Lo ;:;:LJD;;;;:]: ;.:d spigot fits—In finer grades, used a8 a
*HY hY location :

*HIl he Slack

*HLL hil assembly

*HE bD Paositional

*HE a% fits

* Preferred combinations.

TRANSITION AND INTERFERENCE FITS (Cowmid)

Combination of

hale and shafr Quality of fit Typical uses
HE p5 Fine Light press fL far Bonferrow parts which con be dismaniled when
‘HT ph BMormal ] Press fit required-beoring bushes-press fit for stexl, cast iren or bmss 1o

: sietl assemblics-bush in & gear.
HE 13 Fine b Mediurmn drive fit for ferrous parts and light drive fit for non-
HT & Mormal | Dirive fit feerous parts thal can be dismaniled.
H5 55 Fine o Permaneni or Sermi permancal asserblies of stecl and cast iron
HT =& Mormal with considerabe gripping force-collars pressed on o shafis, valve
satings ete,  For light alloys this gves a poss i
L}

HE us Fin= Faree or High interference Gt. A thorough investipation inle the ree
H7 ué Mormal i ahrink fit of grip and ihe stresses in the pant must be made. e

Far Grades J wo 16, standard toderance unil 4, is i = 045 §'D + 000 D

iin microns ; I in me.

IT GRADE 5 & T g 1o 11 12 13 14 15 &
Valpes Ti 14 16§ 25 L] i 100§ 160 2501 4004 B 1000
L]
Grales
of MANUFACTURING PROCESS USED
Huoles
; 1
H3 FINE BORING, FINE GRINDING, HOMING
HE FINE BORING, HONING, HAND REAMING
HT INT. GRINDING, BROACHING, REAMIMG
HB X BORING, MACHINE REAMING
Hi BORIMNG & REAMING
MO Mot for dismeter fits; used for milled widths, drifled holes.
HlLE Mot used in fins; pusching, coarse drilling drawm recesses.
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