Three General Types of Fit

- INTERFERENCE FIT
T--ﬁL.FSHH""J*‘E} MOUNTED

IN STEEL PLATE)
N,

;'j/
v
/o
CLEARANCE FIT
‘I RANSITION F (SHAFT ROTATING
(GEAR HELD IN EHAFT} IN BUSHING)

Fig. 10-3 Application of types of fits



Clearance Fit
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Transition Fit
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MAXIMUM CLEARANCE =0.11
(B) TRANSITION FIT MAXIMUM INTERFERENCE =0.056



Interference Fit
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(C) INTERFERENCE FIT MINIMUM INTERFERENCE = 0.02

MAXIMUM INTERFERENCE = 0.08



Tolerance and Fit for Holes and Shafts
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Selecting Tolerance and Fit
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Tolerance Grade Chart

Basic sizes Tolerance grades”
Up to
Over and ITo1 ITo IT1 1T2 113 T4 ITs | IT6 IT7 | IT8 | 119 | IT10 | IT11 | IT12 | IT13 | IT14 | IT1S | IT16
Including

() 2 0.0003 | 0.0005 | 00008 | 0.0012 | 0.002 0.003 | 0.004 | 0.006 | 0.010 | 0.014 [ 0.025 | 0.040 [ 0.060 | 0.100 | 0.140 (.250 | 0.400 | 0.600
3 6 0.0004 | 0.0006 | 0.001 0.0015 | 00025 0004 | 0005 | 0.008 | 0.012 | 0.018 | 0.030 | 0.048 | 0,075 | 0.120 | 0.180 0.300 | 0.480 | 0.750
0O 10 (0.0004 | 0.0006 | 0.001 0.0015 | 0.0025 | 0.004 | 0006 | 0.009 | 0.015 | 0.022 | 0.036 | 0.058 | 0.090 [ 0.150 | 0.220 0.360 | 0.580 | 0.900
Y] 18 0.0005 | 0.0008 | 0.0012 ] 0.002 0003 | 0,005 0008 | 0.011 | 0.018 | 0.027 | 0.043 | 0.070 | 0.110 | 0.180 | 0.270 | 0.430 | 0.700 | 1100
18 30 0.0006 | 0.001 0.0015 | 00025 0.004 | 0.006 | 0000 | 0.013 | 0.021 | 0.033 | 0.052 | 0.084 | (.130 0210 | 0.330 | 0.520 | 0.840 | 1.300
30 50 0.0006 | L.O01 0.0015 | 0.0025 | 0.004 | 0.007 | 0011 | 0016 | 0.025 | 0.039 | 0.062 | 0.100 | 0.160 0.250 | 0390 | 0.620.] 1.000 Lo
il 80 0.0008 | 0.0012 | 0.002 0.003 0.005 | 0008 | 0,013 | 0.019 | 0.030 | 0.046 | 0.074 | 0.120 | 0.190 | 0.300 | 0.460 | 0.740 | 1.200 | 1.900
80 120 (.001 0.0015 | 0.0025 | 0.004 0006 | 0010 0.015 | 0.022 | 0.035 | 0.054 | 0,087 | 0.140 | 0.220 | 0.350 | 0.540 | 0.870 | 1.400 | 2.200
120 180 0.0012 | 0.002 0.0035 | 0,005 0.008 G012 | 0.018 | 0.025 | 0.040 | 0.063 | 0.100 | 0.160 | 0.250 | 0.400 | 0.630 | 1.000 | 1.600 | 2.500
1=0) 250 0.002 0.003 00045 | 0.007 0.010 | 0.014 | 0.020 | 0029 | 0.046 | 0.072 | 0.115 | 0.185 | 0.290 | 0.460 | 0.720 | 1.150 | 1.850 | 2.900
250 315 0.0025 | 0.004 (.006 0.008 0012 | oote! 0023 0.032 | 0.052 | 0.081 | 0130 | 0210 | 0320 | 0,520 | 0.810 [ 1304 | 2,100 | 3.200
313 400 0.003 0.005 0.007 (.009 0013 | 0.018 | 0.025 | 0.036 | 0.057 | 0.089 | 0.140 | 0.230 | 0.360 | 0.570 | 0.890 | 1.400 | 2.300 | 3.60
400 S0 0.004 0.006 (LU0 0.010 0.015 0.020 | 0.027 | 0.040 | 0.063 | 0,097 | 0.155 | 0.250 | 0.400 | 0630 | 0.970 | 1.550 | 2.500 | 4.00(
500 630 0.0045 | 0.006 (.009 0.011 0.016 | 00221 0.030 | 0.044 | 0.070 | 0.110 | 0.175 | 0.280 | 0.440 | 0.700 | 1.100 | 1.750 | 2.800 4 A0
630 S00 0.005 0.007 0.010 (.013 0.018 | 0.025 | 0.035 | 0.050 | 0.080 | 0.125 | 0.200 | 0320 | 0.500 | 0.800 | 1.250 | 2.000 | 3.200 500
800 1000 0.0055 | 0.008 0.011 0.015 0.021 0.029 | 0,040 | 0.056 | 0.090 | 0.140 | 0.230 | 0360 | 0.560 | 0,900 | 1.400 | 2.300 | 3.600 | 5.60(
1000 1250 0.0065 | 0.009 0.013 0.018 0.024 0.034 | 0.046 | 0066 | 0,105 | 0.165 | 0.260 | 0.420 | 0.660 | 1050 1.650 [ 2.600  4.200 f.60(
1250 1600 0.008 0.011 0.015 0.021 0.029 0.040 1 0,054 | 0.078 | 0,125 | 0,195 | 0.310 | 05300 | 0.780 | 1.250 | 1.950 | 3.100 | 5.000 7.80(
1600 2000 (.009 0.013 0.018 0.025 (.035 0.048 | 0.065 | 0,092 | 0,150 | 0230 | 0370 | 0.600 | 0.920 | 1.500 | 2.300 [ 3.700 6.000 | 9.20(
2000 2500 0.011 0.015 (.022 0.030 (.041 0.057 | 00771 0110 | 0175 | 0280 | 0.440 | 0.700 | 1.100 | 1.750 | 2.800 | 4.400 | 7.000 | 11.00(
2500 3150 0,013 0018 (1026 0.036 0050 | 0.069 | 0.093 | 0.135 | 0210 | 0330 | 0.540 | 0.860 | 1.350 | 2:100 | 3.300 | 5.400 5.600 | 13.50(

“From ANSI B4.2-1978 (R1994).
PIT Values for tolerance grades larger than 1T16 can be calculated by using the formulas: IT17 = IT > 10,
[T13 X [0, etc.
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Preferred Fit and Range of Fit

ISO Symbol
Hole Shaft®
Basis Basis
_ HI1/cll | Cl1/h1]
5 HY/d9 DY/h9
=
5 HS/{7 F8/h7
@)

H7/g6 G7/h6
£ H/h6 H7/h6
=
£ H7/k6 K7/h6
E
£ H7/n6 N7/h6
£ H/pb6 P7/h6
ey
3
5
5 His6 S7/h6
5
£  H7/ub 17/h6

Description

Loose-running fit for wide commercial tolerances or allowances on
external members.

Free-running fit not for use where accuracy is essential, but good for large
temperature variations, high running speeds. or heavy journal pressures,

Close-running fit for running on accurate machines and for accurate
location at moderate speeds and journal pressures.

Sliding fit not intended to run freely, but to move and turn freely and
locate accurately.

More clearance —

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

Locational transition fit for accurate location, a compromise between
clearance and interference.

Locational transition fit for more accurate location where greater
interference is permissible.

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

Medium drive fit for ordinary steel parts or shrink fits on light sections, the
tightest fit usable with cast iron.

Force fit suitable for parts which can be highly stressed or for shrink fits
where the heavv pressine forces reauired are imoractical.

More interference
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Basic

Size

1.2

1.6

6
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30

Max
Min
Max
Min
Max
Min
Max
Min
Max
Min
Max
Min
Max
Min
Max
Min
Max
Min
Max
Min
Max
Min
Max
Min
Max
Min
Max
Min
Max
Min
Max
Min

Preferred Clearance Fit Tolerances

Loose Running Free Running Close Running Sliding Locational Clearance
Hole | Shaft Hole | Shaft Hole Hole | Shaft Hole | Shaft
Hi1l cll it H9 d9 Fit H8 7 Fit H7 g6 Fit H7 h6 Fit
1.060 | 0.940 | 0.180 1.025| 0980 | 0.070 | 1.014| 0.994 | 0.030 1.010 | 0.998] 0.018 1.010 | 1.000 | 0,016
1.060 | 0.880 | 0.060 1.000 [ 0955 0.020 | 1.000| 0.984| 0.006 [ 1.000| 0.992 0.002 1.000 | 0.994 | 0.000
1.260 1.140 | 0.180 1225 1.180 | 0.070 1214 | 1.194| 0.030 1.210 1.198 | 0.018 1.210 | 1.200 | 0.016
1.200 | 1.080 [ 0.060 1.200( 1.155| 0.020 | 1.200| 1.184 | 0.036 1.200 | 1.192| 0.002 1,200 | 1.194 | 0.000
1.660 [ 1.540 | 0.180 1.625 1.580 | 0.070 1.614 | 1.594| 0.030 1.610 1.598 1 0.018 1.610 | 1.600 | 0.016
1.600 | 1.480 | 0.060 1.600 | 1.555| 0.020 | 1.600| 1.584| 0.006 1.600 | 1.592| 0.002 1.600 | 1.594 | 0.000
2.060 | 1.940 | 0.180 2.025 1.980 | 0.070 2.014 | 1.994| 0.030 2.010 1.998 | 0.018 2.010 | 2.000| 0.016
2.000 | 1.880 | 0.060 2.000f 1.955| 0.020 | 2.000| 1.984| 0.006 [ 2.000| 1.992| 0.002 2.000 | 1.994 | 0.000
2.560 | 2.440 [ 0.180 2.5251 2.480| 0.070 2514 2494 | 0.030 2.510 2.498 | 0.018 2510 23500 (.0le
2.500 | 2.380 | 0.060 2500 24551 0.020 | 2.500| 2484 0.006 | 2.500| 2492| 0.002 2.500 | 2494 | 0.000
3.060 | 2.940 | 0.180 3.025| 2980 | 0.070 3.014 | 2994 | 0.030 3.010 2.998 | 0.018 3.010 | 3.000 | 0.016
3.000 | 2.880 | 0.060 3.000| 2.955| 0.020 | 3.000| 2984 | 0.006 | 3.000| 2.992]| 0.002 3.000 | 2994 | 0.000
4075 | 3.930 | 0.220 4,030 | 3.970| 0.090 | 4.018| 3.990| 0.040 | 4.012| 399 | 0.024 | 4012 | 4.000| 0.020
4.000 | 3.855 | 0.070 4000 3.940| 0.030 | 4.000| 3.978| 0.010 | 4.000| 3.988| 0.004 | 4.000| 3.992| 0.000
5.075 | 4.930 | 0.220 5030 4970 0.090 | 50I8| 4.990| 0.040 | 5.012| 4.9% | 0.024 5.012 | 5.000 | 0.020
5.000 | 4.855 | 0.070 5.000| 4940 0.030 | 5.000| 4.978| 0010 | 5.000| 4985| 0004 [ 5.000| 4992 0.000
6.075 | 5930 [ 0220 6.030 | 5.970| 0.090 | 6.018| 35990 | 0040 [ 6.012 | 5.996| 0.024 6.012 | 6.000 [ 0.020
6.000 | 5855 [ 0.070 6.000 | 5.940| 0.030 | 6.000| 3978 | 0.010 | 6.000| 5.988| 0.004 6.000 | 5.992 | 0.000
8.090 | 7.920 | 0.260 8.036| 7.960| 0.112 | 8.022| 7.987| 0050 | 8015| 7.995| 0.029 8.015 | 8.000| 0.024
8.000 | 7.830 | 0.080 8.000 | 7.924 | 0.040 8000 7.972 | 0.013 8.000 | 7.986| 0.005 8.000 | 7.991 | 0.000
10.090 | 9.920 | 0.260 | 10.036| 9960 | 0.112 | 10.022| 9,987 | 0.050 | 10.015 [ 9.995| 0.029 | 10.015 | 10.000 | 0.024
10.000 | 9.830 | 0.080 | 10.000| 9.924| 0.040 | 10.000| 9.972 | 0.013 | 10.000 | 9986 0.005 | 10.000 | 9.991 | 0.000
12.110 | 11.905 | 0.315 | 12.043 | 11.950 | 0.136 | 12.027| 11.984 | 0.061 | 12.018 | 11.994| 0.035 | 12.018 | 12.000 | 0.029
12.000 | 11.795 | 0.095 | 12.000| 11.907 | 0.050 | 12.000| 11.966 | 0.016 | 12.000 [ 11.983 | 0.006 | 12.000 | 11.989 | 0.000
16.110 | 15905 | 0315 | 16.043| 15950 | 0.136 | 16.027 | 15.984 | 0.061 | 16.018 [ 15.994 | 0.035 | 16.018 | 16.000 | 0.029
16.000 | 15.795 | 0.095 | 16.000| 15907 | 0.050 | 16.000 | 15.966 | 0.016 | 16.000 [ 15.983 | 0.006 | 16.000 | 15.989 | 0.000
20.130 | 19.890 | 0.370 | 20.052| 19.935| 0.169 | 20.033 | 19.980 | 0.074 | 20.021 | 19.993 | 0.041 | 20.021 | 20.000 | 0.034
20.000 | 19.760 | 0.110 | 20,000 | 19.883 | 0.065 | 20.000| 19.959 | 0.020 | 20.000 | 19.980| 0.007 | 20.000 | 19.987 | 0.000
25.130 | 24.890 | 0.370 | 25.052| 24.935| 0.169 | 25.033 | 24980 | 0.074 | 25.021 | 24.993 | 0.041 | 25,021 | 25.000 | 0.034
25.000 | 24.760 | 0.110 | 25.000 | 24.883 | 0.065 | 25.000 | 24.959 | 0.020 | 25.000 | 24.980 | 0.007 | 25.000 | 24.987 | 0.000
30.130 | 29.890 | 0.370 | 30.052| 29.935| 0.169 | 30.033 | 29.980 | 0.074 | 30.021 | 29.993 | 0.041 | 30.021 | 30.000 | 0.034
30.000 | 29.760 | 0.110 | 30.000 | 29.883 | 0.065 | 30.000| 29.959 | 0.020 | 30.000 | 29.980 | 0.007 | 30.000 | 29.987 | 0.000




