Table 3. American National Standard Running and Sliding Fits ANSI B4.1-1967 (R1987)

Class RC 1 Class RC 2 Class RC 3 Class RC 4
Standard Standard Standard Standard
Nominal Tolerance Limits Tolerance Limits Tolerance Limits Tolerance Limits
Size Range, Clear- Hole Shaft Hole Shaft Hole Shaft Hole Shaft
Inches ance? HS5 g4 Clearance® H6 g5 Clearance?® H7 f6 Clearance? H8 £7

Over To Values shown below are in thousandths of an inch

0- 0.12 0.1 +0.2 -0.1 0.1 +0.25 -0.1 0.3 +0.4 -0.3 0.3 +0.6 -0.3

0.45 0 -0.25 0.55 0 -0.3 0.95 0 -0.55 1.3 0 -0.7

012 024 0.15 +0.2 -0.15 0.15 +0.3 -0.15 0.4 +0.5 -0.4 0.4 +0.7 -0.4

0.5 0 -0.3 0.65 0 -0.35 1.12 0 -0.7 1.6 0 -0.9

0.24— 0.40 0.2 +0.25 -0.2 0.2 +0.4 -0.2 0.5 +0.6 -0.5 0.5 +0.9 -0.5

0.6 0 -0.35 0.85 0 -0.45 1.5 0 -0.9 2.0 0 -1.1

0.40— 0.71 0.25 +0.3 -0.25 0.25 +0.4 -0.25 0.6 +0.7 -0.6 0.6 +1.0 -0.6

0.75 0 -0.45 0.95 0 -0.55 1.7 0 -1.0 2.3 0 -13

071 1.19 0.3 +0.4 -0.3 0.3 +0.5 -0.3 0.8 +0.8 -0.8 0.8 +1.2 -0.8

0.95 0 -0.55 1.2 0 -0.7 2.1 0 -13 2.8 0 -1.6

119— 1.97 0.4 +0.4 -0.4 0.4 +0.6 -0.4 1.0 +1.0 -1.0 1.0 +1.6 -1.0

1.1 0 -0.7 14 0 -0.8 2.6 0 -1.6 3.6 0 -2.0

1.97— 3.15 0.4 +0.5 -0.4 0.4 +0.7 -0.4 1.2 +1.2 -1.2 1.2 +1.8 -1.2

1.2 0 -0.7 1.6 0 -0.9 3.1 0 -1.9 42 0 2.4

315 473 0.5 +0.6 -0.5 0.5 +0.9 -0.5 1.4 +1.4 -14 1.4 +2.2 -1.4

1.5 0 -0.9 2.0 0 -1.1 3.7 0 -2.3 5.0 0 -2.8

473— 709 0.6 +0.7 -0.6 0.6 +1.0 -0.6 1.6 +1.6 -1.6 1.6 +2.5 -1.6

1.8 0 -1.1 23 0 -1.3 42 0 -2.6 5.7 0 -3.2

7.09— 9.85 0.6 +0.8 -0.6 0.6 +1.2 -0.6 2.0 +1.8 -2.0 2.0 +2.8 -2.0

2.0 0 -1.2 2.6 0 -1.4 5.0 0 -32 6.6 0 -3.8

9.85— 12.41 0.8 +0.9 -0.8 0.8 +1.2 -0.8 2.5 +2.0 =25 2.5 +3.0 -2.5

23 0 -1.4 29 0 -1.7 5.7 0 =3.7 7.5 0 -4.5

1241 — 15.75 1.0 +1.0 -1.0 1.0 +1.4 -1.0 3.0 +2.2 -3.0 3.0 +3.5 -3.0

2.7 0 -1.7 34 0 -2.0 6.6 0 -4.4 8.7 0 -5.2

1.2 +1.0 -1.2 1.2 +1.6 -1.2 4.0 +2.5 -4.0 4.0 +4.0 -4.0

1348 = 1052 3.0 0 -2.0 3.8 0 -2.2 8.1 0 -5.6 10.5 0 -6.5

2Pairs of values shown represent minimum and maximum amounts of clearance resulting from application of standard tolerance limits.
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ALLOWANCES AND TOLERANCES 642

Modified Standard Fits.—Fits having the same limits of clearance or interference as
those shown in Tables 3 to 7 may sometimes have to be produced by using holes or shafts
having limits of size other than those shown in these tables. These modifications may be
accomplished by using either a Bilateral Hole (System B) or a Basic Shaft System (Symbol
S). Both methods will result in nonstandard holes and shafts.

Bilateral Hole Fits: (Symbol B): The common situation is where holes are produced with
fixed tools such as drills or reamers; to provide a longer wear life for such tools, a bilateral
tolerance is desired.

The symbols used for these fits are identical with those used for standard fits except that
they are followed by the letter B. Thus, LC 4B is a clearance locational fit, Class 4, except
that it is produced with a bilateral hole.

The limits of clearance or interference are identical with those shown in Tables 3 to 7 for
the corresponding fits.

The hole tolerance, however, is changed so that the plus limit is that for one grade finer
than the value shown in the tables and the minus limit equals the amount by which the plus
limit was lowered. The shaft limits are both lowered by the same amount as the lower limit
of size of the hole. The finer grade of tolerance required to make these modifications may
be obtained from Table 1. For example, an LC 4B fit for a 6-inch diameter hole would have
tolerance limits of + 4.0, — 2.0 (+ 0.0040 inch, — 0.0020 inch); the shaft would have toler-
ance limits of —2.0, — 6.0 (—0.0020 inch, — 0.0060 inch).

Basic Shaft Fits: (Symbol S): For these fits, the maximum size of the shaft is basic. The
limits of clearance or interference are identical with those shown in Tables 3 to 7 for the
corresponding fits and the symbols used for these fits are identical with those used for stan-
dard fits except that they are followed by the letter S. Thus, LC 4S is a clearance locational
fit, Class 4, except that it is produced on a basic shaft basis.

The limits for hole and shaft as given in Tables 3 to 7 are increased for clearance fits
(decreased for transition or interference fits) by the value of the upper shaft limit; that is, by
the amount required to change the maximum shaft to the basic size.

American National Standard Preferred Metric Limits and Fits.—This standard
ANSI B4.2-1978 (R1994) describes the ISO system of metric limits and fits for mating
parts as approved for general engineering usage in the United States.

It establishes: 1) the designation symbols used to define dimensional limits on drawings,
material stock, related tools, gages, etc.; 2) the preferred basic sizes (first and second
choices); 3) the preferred tolerance zones (first, second, and third choices); 4) the pre-
ferred limits and fits for sizes (first choice only) up to and including 500 millimeters; and

5) the definitions of related terms.

The general terms “hole” and “shaft” can also be taken to refer to the space containing or
contained by two parallel faces of any part, such as the width of a slot, or the thickness of a
key.

Definitions.—The most important terms relating to limits and fits are shown in Fig. | and
are defined as follows:

Basic Size: The size to which limits of deviation are assigned. The basic size is the same
for both members of a fit. For example, it is designated by the numbers 40 in 40H7.

Deviation: The algebraic difference between a size and the corresponding basic size.

Upper Deviation: The algebraic difference between the maximum limit of size and the
corresponding basic size.

Lower Deviation: The algebraic difference between the minimum limit of size and the
corresponding basic size.

Fundamental Deviation: That one of the two deviations closest to the basic size. For
example, it is designated by the letter H in 40H7.

Tolerance: The difference between the maximum and minimum size limits on a part.
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Tolerance Zone: A zone representing the tolerance and its position in relation to the
basic size.
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LOWER DEVIATION MIN SIZE—
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Fig. 1. Illustration of Definitions

International Tolerance Grade: (IT): A group of tolerances that vary depending on the
basic size, but that provide the same relative level of accuracy within a given grade. For
example, it is designated by the number 7 in 40H7 or as IT7.

Hole Basis: The system of fits where the minimum hole size is basic. The fundamental
deviation for a hole basis system is H.

Shaft Basis: The system of fits where the maximum shaft size is basic. The fundamental
deviation for a shaft basis system is h.

Clearance Fit: The relationship between assembled parts when clearance occurs under
all tolerance conditions.

Interference Fit: The relationship between assembled parts when interference occurs
under all tolerance conditions.

Transition Fit: The relationship between assembled parts when either a clearance or an
interference fit can result, depending on the tolerance conditions of the mating parts.

Tolerances Designation.— An “International Tolerance grade” establishes the magni-
tude of the tolerance zone or the amount of part size variation allowed for external and
internal dimensions alike (see Fig. 1). Tolerances are expressed in grade numbers that are
consistent with International Tolerance grades identified by the prefix IT, such as IT6,
IT11, etc. A smaller grade number provides a smaller tolerance zone.

A fundamental deviation establishes the position of the tolerance zone with respect to the
basic size (see Fig. 1). Fundamental deviations are expressed by tolerance position letters.
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Capital letters are used for internal dimensions and lowercase or small letters for external
dimensions.

Symbols.—By combining the IT grade number and the tolerance position letter, the toler-
ance symbol is established that identifies the actual maximum and minimum limits of the
part. The toleranced size is thus defined by the basic size of the part followed by a symbol
composed of a letter and a number, such as 40H7, 40f7, etc.

A fit is indicated by the basic size common to both components, followed by a symbol
corresponding to each component, the internal part symbol preceding the external part
symbol, such as 40H8/{7.

Some methods of designating tolerances on drawings are:
A)40H8

40.039

B) 40HS8 ( )
40.000

) (40.039

40.000

The values in parentheses indicate reference only.

) 40H8

Table 10. American National Standard Preferred Metric Sizes
ANSIB4.2-1978 (R1994)

Basic Size, Basic Size, Basic Size, Basic Size,
mm mm mm mm
Ist 2nd Ist 2nd Ist 2nd Ist 2nd
Choice Choice Choice Choice Choice Choice Choice Choice

1 6 40 250

1.1 7 45 280
1.2 8 50 300

1.4 9 55 350
1.6 10 60 400

1.8 11 70 450
2 12 80 500

22 14 90 550
2.5 16 100 600

2.8 18 110 700
3 20 120 800

3.5 22 140 900
4 25 160 1000

4.5 28 180
5 30 200

5.5 35 220

Preferred Metric Sizes.— American National Standard ANSI B32.4M-1980 (R1994),
presents series of preferred metric sizes for round, square, rectangular, and hexagonal
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metal products. Table 10 gives preferred metric diameters from 1 to 320 millimeters for
round metal products. Wherever possible, sizes should be selected from the Preferred
Series shown in the table. A Second Preference series is also shown. A Third Preference
Series not shown in the table is: 1.3,2.1,2.4,2.6,3.2,3.8,4.2,4.8,7.5, 8.5, 9.5, 36, 85, and
95.

Most of the Preferred Series of sizes are derived from the American National Standard
“10 series” of preferred numbers (see American National Standard for Preferved Numbers
on page |19). Most of the Second Preference Series are derived from the “20 series” of pre-
ferred numbers. Third Preference sizes are generally from the “40 series” of preferred
numbers.

For preferred metric diameters less than 1 millimeter, preferred across flat metric sizes of
square and hexagon metal products, preferred across flat metric sizes of rectangular metal
products, and preferred metric lengths of metal products, reference should be made to the
Standard.

Preferred Fits.—First-choice tolerance zones are used to establish preferred fits in the
Standard for Preferred Metric Limits and Fits, ANSI B4.2, as shown in Figs. 2 and 3. A
complete listing of first-, second-, and third- choice tolerance zones is given in the Stan-
dard.

\
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Fig. 2. Preferred Hole Basis Fits

Hole basis fits have a fundamental deviation of H on the hole, and shaft basis fits have a
fundamental deviation of h on the shaft and are shown in Fig. 2 for hole basis and Fig. 3 for
shaft basis fits. A description of both types of fits, that have the same relative fit condition,
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is given in Table 1 1. Normally, the hole basis system is preferred; however, when a com-
mon shaft mates w1th several holes, the shaft basis system should be used.

The hole basis and shaft basis fits shown in Table 1| are combined with the first-choice
sizes shown in Table 10 to form Tables 12, 13, 14, and 15, where specific limits as well as
the resultant fits are tabulated.

If the required size is not tabulated in Tables 12 through |5 then the preferred fit can be
calculated from numerical values given in an appendix of ANSI B4.2-1978 (R1984). It is
anticipated that other fit conditions may be necessary to meet special requirements, and a
preferred fit can be loosened or tightened simply by selecting a standard tolerance zone as
given in the Standard. Information on how to calculate limit dimensions, clearances, and
interferences, for nonpreferred fits and sizes can also be found in an appendix of this Stan-
dard.
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Fig. 3. Preferred Shaft Basis Fits




Table 11. Description of Preferred Fits

ISO SYMBOL
Hole Shaft DESCRIPTION
Basis Basis
Hl1/cl1 Cl1/nl1 Loose running fit for wide commercial tolerances or allowances on external
members.
H9/d9 D9/h9 Free running fit not for use where accuracy is essential, but good for large tem-
% perature variations, high running speeds, or heavy journal pressures.
Q
§ 2 H8/f7 F8/h7 Close Running fit for running on accurate machines and for accurate moderate T
s speeds and journal pressures. More Clearance
“ H7/g6 G7/h6 Sliding fit not intended to run freely, but to move and turn freely and locate accu-
rately.
H7/h6 H7/h6 Locational clearance fit provides snug fit for locating stationary parts; but can be
freely assembled and disassembled.
o H7/k6 K7/h6 Locational transition fit for accurate location, a compromise between clearance
:g " and interferance.
é - H7/n6 N7/h6 Locational transition fit for more accurate location where greater interferance is
= permissible.
H7/p62 P7/h6 Locational interference fit for parts requiring rigidity and alignment with prime | More Interferance
9 accuracy of location but without special bore pressure requirements.
§ @ H7/s6 S7/h6 Medium drive fit for ordinary steel parts or shrink fits on light sections, the tight-
‘sg 63 est fit usable with cast iron.
= H7/u6 U7/h6 Force fit suitable for parts which can be highly stressed or for shrink fits where
the heavy pressing forces required are impractical.

4Transition fit for basic sizes in range from 0 through 3 mm.

SHONVIATOL ANV SHONVMAOTIV

LY9



Table 12. American National Standard Preferred Hole Basis Metric Clearance Fits ANSI B4.2-1978 (R1994)

Loose Running Free Running Close Running Sliding Locational Clearance
Basic Hole Shaft Hole Shaft Hole Shaft Hole Shaft Hole Shaft
Size? Hl11 Cl1 Fit® H9 d9 Fit® H8 f7 Fit® H7 26 Fit® H7 h6 Fit®

1 Max 1.060 0.940  0.180 1.025 0.980  0.070 1.014 0.994  0.030 1.010 0998  0.018 1.010 1.000  0.016
Min 1.000 0.880  0.060 1.000 0.995  0.020 1.000 0.984  0.006 1.000 0992  0.002 1.000 0.994  0.000

1.2 Max 1.260 1.140  0.180 1.225 1180  0.070 1.214 1.194  0.030 1.210 1.198  0.018 1.210 1.200  0.016
Min 1.200 1.080  0.060 1.200 1.155  0.020 1.200 1.184  0.006 1.200 1.192  0.002 1.200 1.194 0.000

1.6 Max 1.660 1.540  0.180 1.625 1.580  0.070 1.614 1.594  0.030 1.610 1.598  0.018 1.610 1.600  0.016
Min 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 Max 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
Min 2.000 1.880  0.060 2.000 1.955 0.020 2.000 1.984  0.006 2.000 1.992  0.002 2.000 1.994 0.000

2.5 Max 2.560 2440  0.180 2.525 2480  0.070 2514 2494 0.030 2.510 2498  0.018 2.510 2.500  0.016
Min 2.500 2.380  0.060 2.500 2.455 0.020 2.500 2484  0.006 2.500 2492 0.002 2.500 2.494 0.000

3 Max 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
Min 3.000 2.880  0.060 3.000 2.955 0.020 3.000 2,984  0.006 3.000 2992 0.002 3.000 2.994 0.000

4 Max 4.075 3.930  0.220 4.030 3970  0.090 4.018 3.990  0.040 4.012 3.996  0.024 4.012 4.000  0.020
Min 4.000 3.855  0.070 4.000 3.940  0.030 4.000 3.978 0.010 4.000 3.988 0.004 4.000 3.992  0.000

5 Max 5.075 4930  0.220 5.030 4970  0.090 5.018 4.990  0.040 5.012 499  0.024 5.012 5.000  0.020
Min 5.000 4855  0.070 5.000 4940  0.030 5.000 4.978 0.010 5.000 4988  0.004 5.000 4992 0.000

6 Max 6.075 5930  0.220 6.030 5970  0.090 6.018 5.990  0.040 6.012 5996  0.024 6.012 6.000  0.020
Min 6.000 5.855  0.070 6.000 5940  0.030 6.000 5.978 0.010 6.000 5.988  0.004 6.000 5992  0.000

8 Max 8.090 7920  0.260 8.036 7.960  0.112 8.022 7.987 0.050 8.015 7.995 0.029 8.015 8.000  0.024
Min 8.000 7.830  0.080 8.000 7.924  0.040 8.000 7972 0.013 8.000 7.986  0.005 8.000 7.991 0.000

10 Max 10.090 9.920  0.260 10.036 9.960  0.112 10.022 9.987 0.050 10.015 9.995 0.029 10.015 10.000  0.024
Min 10.000 9.830  0.080 10.000 9.924  0.040 10.000 9.972 0.013 10.000 9.986  0.005 10.000 9.991 0.000

12 Max 12.110 11.905 0.315 12.043 11.956  0.136 12.027 11.984  0.061 12.018 11.994  0.035 12.018 12.000  0.029
Min 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 Max 16.110 15.905 0.315 16.043 15950  0.136 16.027 15984  0.061 16.018 15.994  0.035 16.018 16.000  0.029
Min 16.000 15.795 0.095 16.000 15907  0.050 16.000 15966  0.016 16.000 15.983 0.006 16.000 15989  0.000

20 Max 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
Min 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 Max 25.130 24.890  0.370 25.052 24.935 0.169 25.033 24980  0.074 25.021 24993  0.041 25.021 25.000  0.034
Min 25.000 24760  0.110 25.000 24.883 0.065 25.000 24959  0.020 25.000 24980  0.007 25.000 24987 0.000

8¥9
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Table 12. (Continued) American National Standard Preferred Hole Basis Metric Clearance Fits ANSI B4.2-1978 (R1994)

Loose Running Free Running Close Running Sliding Locational Clearance
Basic Hole Shaft Hole Shaft Hole Shaft Hole Shaft Hole Shaft
Size? H11 Cl1 FitP H9 d9 Fit® H8 7 Fit® H7 26 Fitb H7 h6 FitP
30 Max 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
Min 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
40 Max 40.160 39.880 0.440 40.062 39.920 0.204 40.039 39.975 0.089 40.025 39.991 0.050 40.025 40.000 0.041
Min 40.000 39.720 0.120 40.000 39.858 0.080 40.000 39.950 0.025 40.000 39.975 0.009 40.000 39.984 0.000
50 Max 50.160 49.870 0.450 50.062 49.920 0.204 50.039 49.975 0.089 50.025 49.991 0.050 50.025 50.000 0.041
Min 50.000 49.710 0.130 50.000 49.858 0.080 50.000 49.950 0.025 50.000 49.975 0.009 50.000 49.984 0.000
60 Max 60.190 59.860 0.520 60.074 59.900 0.248 60.046 59.970 0.106 60.030 59.990 0.059 60.030 60.000 0.049
Min 60.000 59.670 0.140 60.000 59.826 0.100 60.000 59.940 0.030 60.000 59.971 0.010 60.000 59.981 0.000
80 Max 80.190 79.850 0.530 80.074 79.900 0.248 80.046 79.970 0.106 80.030 79.990 0.059 80.030 80.000 0.049
Min 80.000 79.660 0.150 80.000 79.826 0.100 80.000 79.940 0.030 80.000 79.971 0.010 80.000 79.981 0.000
100 Max 100.220 99.830 0.610 100.087 99.880 0.294 100.054 99.964 0.125 100.035 99.988 0.069 100.035 100.000 0.057
Min 100.000 99.610 0.170 100.000 99.793 0.120 100.000 99.929 0.036 100.000 99.966 0.012 100.000 99.978 0.000
120 Max 120.220 119.820 0.620 120.087 119.880 0.294 120.054 119.964 0.125 120.035 119.988 0.069 120.035 120.000 0.057
Min 120.000 119.600 0.180 120.000 119.793 0.120 120.000 119.929 0.036 120.000 119.966 0.012 120.000 119.978 0.000
160 Max 160.250 159.790 0.710 160.100 159.855 0.345 160.063 159.957 0.146 160.040 159.986 0.079 160.040 160.000 0.065
Min 160.000 159.540 0.210 160.000 159.755 0.145 160.000 159.917 0.043 160.000 159.961 0.014 160.000 159.975 0.000
200 Max 200.290 199.760 0.820 200.115 199.830 0.400 200.072 199.950 0.168 200.046 199.985 0.090 200.046 200.000 0.075
Min 200.000 199.470 0.240 200.000 199.715 0.170 200.000 199.904 0.050 200.000 199.956 0.015 200.000 199.971 0.000
250 Max 250.290 249.720 0.860 250.115 249.830 0.400 250.072 249.950 0.168 250.046 249.985 0.090 250.046 250.000 0.075
Min 250.000 249.430 0.280 250.000 249.715 0.170 250.000 249.904 0.050 250.000 249.956 0.015 250.000 249.971 0.000
300 Max 300.320 299.670 0.970 300.130 299.810 0.450 300.081 299.944 0.189 300.052 299.983 0.101 300.052 300.000 0.084
Min 300.000 299.350 0.330 300.000 299.680 0.190 300.000 299.892 0.056 300.000 299.951 0.017 300.000 299.968 0.000
400 Max 400.360 399.600 1.120 400.140 399.790 0.490 400.089 399.938 0.208 400.057 399.982 0.111 400.057 400.000 0.093
Min 400.000 399.240 0.400 400.000 399.650 0.210 400.000 399.881 0.062 400.000 399.946 0.018 400.000 399.964 0.000
500 Max 500.400 499.520 1.280 500.155 499.770 0.540 500.097 499.932 0.228 500.063 499.980 0.123 500.063 500.000 0.103
Min 500.000 499.120 0.480 500.000 499.615 0.230 500.000 499.869 0.068 500.000 499.940 0.020 500.000 499.960 0.000

2The sizes shown are first-choice basic sizes (see Table 10). Preferred fits for other sizes can be calculated from data given in ANSI B4.2-1978 (R1984).

b All fits shown in this table have clearance.
All dimensions are in millimeters.
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Table 13. American National Standard Preferred Hole Basis Metric Transition and Interference Fits ANSI B4.2-1978 (R1994)

Locational Transition Locational Transition Locational Interference Medium Drive Force
Basic Hole Shaft Hole Shaft Hole Shaft Hole Shaft Hole Shaft
Size* H7 k6 FitP H7 n6 Fitb H7 pb Fit® H7 s6 Fitb H7 u6 Fit®

1 Max 1.010 1.006  +0.010 1.010 1.010  +0.006 1.010 1.012  +0.004 1.010 1.020  -0.004 1.010 1.024  -0.008
Min 1.000 1.000  -0.006 1.000 1.004  -0.010 1.000 1.006  -0.012 1.000 1.014 -0.020 1.000 1.018 -0.024

1.2 Max 1.210 1.206 +0.010 1.210 1.210 +0.006 1.210 1.212 +0.004 1.210 1.220  -0.004 1.210 1.224  -0.008
Min 1.200 1.200  -0.006 1.200 1.204  -0.010 1.200 1.206 -0.012 1.200 1.214  -0.020 1.200 1.218  -0.024

1.6 Max 1.610 1.606  +0.010 1.610 1.610  +0.006 1.610 1.612  +0.004 1.610 1.620  —0.004 1.610 1.624  —0.008
Min 1.600 1.600  —0.006 1.600 1.604 -0.010 1.600 1.606  —0.012 1.600 1.614  -0.020 1.600 1.618 -0.024

2 Max 2.010 2.006 +0.010 2.010 2.010 +0.006 2.010 2.012 +0.004 2.010 2.020 -0.004 2.010 2.024 —0.008
Min 2.000 2.000 -0.006 2.000 2.004 -0.010 2.000 2.006 -0.012 2.000 2.014  -0.020 2.000 2,018 -0.024

2.5 Max 2.510 2.506  +0.010 2.510 2,510  +0.006 2.510 2512 +0.004 2.510 2.520 —-0.004 2.510 2.524  -0.008
Min 2.500 2.500  —0.006 2.500 2.504  -0.010 2.500 2,506 -0.012 2.500 2514 -0.020 2.500 2518 -0.024

3 Max 3.010 3.006  +0.010 3.010 3.010 +0.006 3.010 3.012 +0.004 3.010 3.020  —0.004 3.010 3.024  -0.008
Min 3.000 3.000  -0.006 3.000 3.004  -0.010 3.000 3.006 -0.012 3.000 3.014  -0.020 3.000 3.018 -0.024

4 Max 4.012 4.009  +0.011 4.012 4016  +0.004 4.012 4.020 0.000 4.012 4.027  -0.007 4.012 4031 -0.011
Min 4.000 4,001  -0.009 4.000 4,008 -0.016 4.000 4012 -0.020 4.000 4019 -0.027 4.000 4023  -0.031

5 Max 5.012 5.009  +0.011 5.012 5.016  +0.004 5.012 5.020 0.000 5.012 5.027  -0.007 5.012 5031 -0.011
Min 5.000 5.001 -0.009 5.000 5.008 -0.016 5.000 5.012 -0.020 5.000 5.019 -0.027 5.000 5.023 -0.031

6 Max 6.012 6.009  +0.011 6.012 6.016  +0.004 6.012 6.020 0.000 6.012 6.027  -0.007 6.012 6.031 -0.011
Min 6.000 6.001  —-0.009 6.000 6.008 -0.016 6.000 6.012 -0.020 6.000 6.019 -0.027 6.000 6.023  -0.031

8 Max 8.015 8.010 +0.014 8.015 8.019  +0.005 8.015 8.024 0.000 8.015 8.032  —-0.008 8.015 8.037 -0.013
Min 8.000 8.001 - —0.010 8.000 8.010 -0.019 8.000 8.015 -0.024 8.000 8.023  —-0.032 8.000 8.028 —0.037

10 Max 10.015 10.010  +0.014 10.015 10.019  +0.005 10.015 10.024 0.000 10.015 10.032  -0.008 10.015 10.034  —0.013
Min 10.000 10.001  -0.010 10.000 10.010 -0.019 10.000 10.015  -0.024 10.000 10.023  -0.032 10.000 10.028  -0.037

12 Max 12.018 12.012  +0.017 12.018 12.023  +0.006 12.018 12.029 0.000 12.018 12.039  -0.010 12.018 12.044  -0.015
Min 12.000 12.001  -0.012 12.000 12.012  -0.023 12.000 12.018  -0.029 12.000 12.028  -0.039 12.000 12.033  —-0.044

16 Max 16.018 16.012 +0.017 16.018 16.023 +0.006 16.018 16.029 0.000 16.018 16.039 -0.010 16.018 16.044  -0.015
Min 16.000 16.001  -0.012 16.000 16.012 -0.023 16.000 16.018  —-0.029 16.000 16.028  —-0.039 16.000 16.033  -0.044

20 Max 20.021 20.015  +0.019 20.021 20.028  +0.006 20.021 20.035 -0.001 20.021 20.048 -0.014 20.021 20.054  -0.020
Min 20.000 20.002 -0.015 20.000 20.015  -0.028 20.000 20.022 -0.035 20.000 20.035  -0.048 20.000 20.041 -0.054

25 Max 25.021 25.015  +0.019 25.021 25.028  +0.006 25.021 25.035  -0.001 25.021 25.048 -0.014 25.021 25.061  -0.027
Min 25.000 25.002  -0.015 25.000 25.015  -0.028 25.000 25.022  -0.035 25.000 25.035  -0.048 25.000 25.048  —0.061
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Table 13. (Continued) American National Standard Preferred Hole Basis Metric Transition and Interference Fits ANSI B4.2-1978 (R1994)

Locational Transition Locational Transition Locational Interference Medium Drive Force
Basic Hole Shaft Hole Shaft Hole Shaft Hole Shaft Hole Shaft
Size* H7 k6 Fitb H7 n6 Fit® H7 po Fit H7 s6 Fitb H7 u6b Fit®

30 Max 30.021 30.015  +0.019 30.021 30.028  +0.006 30.021 30.035 —0.001 30.021 30.048 —-0.014 30.021 30.061  —0.027
Min 30.000 30.002 -0.015 30.000 30.015 -0.028 30.000 30.022 -0.035 30.000 30.035 —0.048 30.000 30.048 -0.061

40 Max 40.025 40.018 +0.023 40.025 40.033 +0.008 40.025 40.042  -0.001 40.025 40.059 -0.018 40.025 40.076 —0.035
Min 40.000 40.002  -0.018 40.000 40.017  -0.033 40.000 40.026  -0.042 40.000 40.043  -0.059 40.000 40.060 -0.076

50 Max 50.025 50.018  +0.023 50.025 50.033  +0.008 50.025 50.042  -0.001 50.025 50.059 -0.018 50.025 50.086  —0.045
Min 50.000 50.002 -0.018 50.000 50.017  -0.033 50.000 50.026  —0.042 50.000 50.043  —0.059 50.000 50.070  —0.086

60 Max 60.030 60.021 +0.028 60.030 60.039 +0.010 60.030 60.051 -0.002 60.030 60.072 -0.023 60.030 60.106 -0.057
Min 60.000 60.002  —0.021 60.000 60.020  -0.039 60.000 60.032  —-0.051 60.000 60.053 -0.072 60.000 60.087 -0.106

80 Max 80.030 80.021  +0.028 80.030 80.039  +0.010 80.030 80.051  —-0.002 80.030 80.078  -0.029 80.030 80.121  -0.072
Min 80.000 80.002  -0.021 80.000 80.020  -0.039 80.000 80.032  -0.051 80.000 80.059  —-0.078 80.000 80.102  —0.121

100 Max 100.035 100.025 +0.032 100.035 100.045 +0.012 100.035 100.059 -0.002 100.035 100.093 -0.036 100.035 100.146  -0.089
Min 100.000 100.003 -0.025 100.000 100.023 —0.045 100.000 100.037 -0.059 100.000 100.071 —0.093 100.000 100.124  —0.146

120  Max 120.035 120.025  +0.032 120.035 120.045  +0.012 120.035 120.059  -0.002 120.035 120.101  —0.044 120.035 120.166  —0.109
Min 120.000 120.003  -0.025 120.000 120.023  -0.045 120.000 120.037  -0.059 120.000 120.079  -0.101 120.000 120.144  -0.166

160  Max 160.040 160.028  +0.037 160.040 160.052  +0.013 160.040 160.068  —0.003 160.040 160.125  —-0.060 160.040 160.215  -0.150
Min 160.000 160.003 -0.028 160.000 160.027 —0.052 160.000 160.043 -0.068 160.000 160.100 -0.125 160.000 160.190  -0.215

200  Max 200.046 200.033  +0.042 200.046 200.060  +0.015 200.046 200.079  -0.004 200.046 200.151  -=0.076 200.046 200.265  -0.190
Min 200.000 200.004 —0.033 200.000 200.031  —-0.060 200.000 200.050  —0.079 200.000 200.122  -0.151 200.000 200236  —0.265

250  Max 250.046 250.033  +0.042 250.046 250.060  +0.015 250.046 250.079  -0.004 250.046 250.169  —0.094 250.046 250.313 -0.238
Min 250.000 250.004  —0.033 250.000 250.031  =0.060 250.000 250.050  —-0.079 250.000 250.140  —=0.169 250.000 250.284  -0.313

300 Max 300.052 300.036 +0.048 300.052 300.066 +0.018 300.052 300.088 -0.004 300.052 300.202 -0.118 300.052 300.382 -0.298
Min 300.000 300.004 -0.036 300.000 300.034  -0.066 300.000 300.056  —0.088 300.000 300.170  -0.202 300.000 300.350 -0.382

400  Max 400.057 400.040  +0.053 400.057 400.073  +0.020 400.057 400.098  -0.005 400.057 400.244  -0.151 400.057 400471 -0.378
Min 400.000 400.004  —0.040 400.000 400.037  -0.073 400.000 400.062  -0.098 400.000 400.208  -0.244 400.000 400435 -0.471

500 Max 500.063 500.045 +0.058 500.063 500.080 +0.023 500.063 500.108 -0.005 500.063 500.292 —0.189 500.063 500.580  —0.477
Min 500.000 500.005  —0.045 500.000 500.040  —0.080 500.000 500.068  -0.108 500.000 500.252  -0.292 500.000 500.540  —0.580

2The sizes shown are first-choice basic sizes (see Table 10). Preferred fits for other sizes can be calculated from data given in ANSI B4.2-1978 (R1984).
b A plus sign indicates clearance; a minus sign indicates interference.

All dimensions are in millimeters.
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Table 14. American National Standard Preferred Shaft Basis Metric Clearance Fits ANSI B4.2-1978 (R1994)

Loose Running Free Running Close Running Sliding Locational Clearance
Basic Hole Shaft Hole Shaft Hole Shaft Hole Shaft Hole Shaft
Size* Cl1 hil Fit® D9 h9 Fitb F8 h7 Fit® G7 h6 Fitb H7 h6 FitP

1 Max 1.120 1.000 0.180 1.045 1.000 0.070 1.020 1.000 0.030 1.012 1.000 0.018 1.010 1.000 0.016
Min 1.060 0.940 0.060 1.020 0.975 0.020 1.006 0.990 0.006 1.002 0.994 0.002 1.000 0.994 0.000

1.2 Max 1.320 1.200 0.180 1.245 1.200 0.070 1.220 1.200 0.030 1.212 1.200 0.018 1.210 1.200 0.016
Min 1.260 1.140 0.060 1.220 1.175 0.020 1.206 1.190 0.006 1.202 1.194 0.002 1.200 1.194 0.000

1.6 Max 1.720 1.600 0.180 1.645 1.600 0.070 1.620 1.600 0.030 1.612 1.600 0.018 1.610 1.600 0.016
Min 1.660 1.540 0.060 1.620 1,575 0.020 1.606 1.590 0.006 1.602 1.594 0.002 1.600 1.594 0.000

2 Max 2.120 2.000  0.180 2.045 2.000 0.070 2.020 2.000 0.030 2.012 2.000 0.018 2.010 2.000 0.016
Min 2.060 1.940 0.060 2.020 1.975 0.020 2.006 1.990 0.006 2.002 1.994 0.002 2.000 1.994 0.000

2.5 Max 2.620 2.500 0.180 2.545 2.500 0.070 2.520 2.500 0.030 2.512 2.500 0.018 2.510 2.500 0.016
Min 2.560 2.440 0.060 2.520 2.475 0.020 2.506 2.490 0.006 2.502 2.494 0.002 2.500 2.494 0.000

3 Max 3.120 3.000 0.180 3.045 3.000 0.070 3.020 3.000 0.030 3.012 3.000 0.018 3.010 3.000 0.016
Min 3.060 2.940 0.060 3.020 2.975 0.020 3.006 2.990 0.006 3.002 2.994 0.002 3.000 2.994 0.000

4 Max 4.145 4.000 0.220 4.060 4.000 0.090 4.028 4.000 0.040 4.016 4.000 0.024 4.012 4.000 0.020
Min 4.070 3.925 0.070 4.030 3.970 0.030 4.010 3.988 0.010 4.004 3.992 0.004 4.000 3.992 0.000

5 Max 5.145 5.000 0.220 5.060 5.000 0.090 5.028 5.000 0.040 5.016 5.000 0.024 5.012 5.000 0.020
Min 5.070 4.925 0.070 5.030 4.970 0.030 5.010 4.988 0.010 5.004 4.992 0.004 5.000 4.992 0.000

6 Max 6.145 6.000  0.220 6.060 6.000 0.090 6.028 6.000 0.040 6.016 6.000 0.024 6.012 6.000 0.020
Min 6.070 5.925 0.070 6.030 5.970 0.030 6.010 5.988 0.010 6.004 5.992 0.004 6.000 5.992 0.000

8 Max 8.170 8.000 0.260 8.076 8.000 0.112 8.035 8.000 0.050 8.020 8.000 0.029 8.015 8.000 0.024
Min 8.080 7.910 0.080 8.040 7.964 0.040 8.013 7.985 0.013 8.005 7.991 0.005 8.000 7.991 0.000

10 Max 10.170 10.000 0.260 10.076 10.000 0.112 10.035 10.000 0.050 10.020 10.000 0.029 10.015 10.000 0.024
Min 10.080 9910  0.080 10.040 9.964 0.040 10.013 9.985 0.013 10.005 9.991 0.005 10.000 9.991 0.000

12 Max 12.205 12.000 0.315 12.093 12.000 0.136 12.043 12.000 0.061 12.024 12.000 0.035 12.018 12.000 0.029
Min 12.095 11.890  0.095 12.050 11.957 0.050 12.016 11.982 0.016 12.006 11.989 0.006 12.000 11.989 0.000

16 Max 16.205 16.000 0.315 16.093 16.000 0.136 16.043 16.000 0.061 16.024 16.000 0.035 16.018 16.000 0.029
Min 16.095 15.890 0.095 16.050 15.957 0.050 16.016 15.982 0.016 16.006 15.989 0.006 16.000 15.989 0.000

20 Max 20.240 20.000 0.370 20.117 20.000 0.169 20.053 20.000 0.074 20.028 20.000 0.041 20.021 20.000 0.034
Min 20.110 19.870 0.110 20.065 19.948 0.065 20.020 19.979 0.020 20.007 19.987 0.007 20.000 19.987 0.000

25 Max 25.240 25.000 0.370 25.117 25.000 0.169 25.053 25.000 0.074 25.028 25.000 0.041 25.021 25.000 0.034
Min 25.110 24.870 0.110 25.065 24.948 0.065 25.020 24.979 0.020 25.007 24.987 0.007 25.000 24.987 0.000
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Table 14. (Continued) American National Standard Preferred Shaft Basis Metric Clearance Fits ANSI B4.2-1978 (R1994)

Loose Running Free Running Close Running Sliding Locational Clearance
Basic Hole Shaft Hole Shaft Hole Shaft Hole Shaft Hole Shaft
Size® Cl1 h1l Fitb D9 h9 Fit® F8 h7 Fit® G7 h6 Fit? H7 h6 Fit?
30 Max 30.240 30.000 0.370 30.117 30.000 0.169 30.053 30.000 0.074 30.028 30.000 0.041 30.021 30.000 0.034
Min 30.110 29.870 0.110 30.065 29.948 0.065 30.020 29.979 0.020 30.007 29.987 0.007 30.000 29.987 0.000
40 Max 40.280 40.000 0.440 40.142 40.000 0.204 40.064 40.000 0.089 40.034 40.000 0.050 40.025 40.000 0.041
Min 40.120 39.840 0.120 40.080 39.938 0.080 40.025 39.975 0.025 40.009 39.984 0.009 40.000 39.984 0.000
50 Max 50.290 50.000 0.450 50.142 50.000 0.204 50.064 50.000 0.089 50.034 50.000 0.050 50.025 50.000 0.041
Min 50.130 49.840 0.130 50.080 49.938 0.080 50.025 49.975 0.025 50.009 49.984 0.009 50.000 49.984 0.000
60 Max 60.330 60.000 0.520 60.174 60.000 0.248 60.076 60.000 0.106 60.040 60.000 0.059 60.030 60.000 0.049
Min 60.140 59.810 0.140 60.100 59.926 0.100 60.030 59.970 0.030 60.010 59.981 0.010 60.000 59.981 0.000
80 Max 80.340 80.000 0.530 80.174 80.000 0.248 80.076 80.000 0.106 80.040 80.000 0.059 80.030 80.000 0.049
Min 80.150 79.810 0.150 80.100 79.926 0.100 80.030 79.970 0.030 80.010 79.981 0.010 80.000 79.981 0.000
100 Max 100.390 100.000 0.610 100.207 100.000 0.294 100.090 100.000 0.125 100.047 100.000 0.069 100.035 100.000 0.057
Min 100.170 99.780 0.170 100.120 99.913 0.120 100.036 99.965 0.036 100.012 99.978 0.012 100.000 99.978 0.000
120 Max 120.400 120.000 0.620 120.207 120.000 0.294 120.090 120.000 0.125 120.047 120.000 0.069 120.035 120.000 0.057
Min 120.180 119.780 0.180 120.120 119.913 0.120 120.036 119.965 0.036 120.012 119.978 0.012 120.000 119.978 0.000
160 Max 160.460 160.000 0.710 160.245 160.000 0.345 160.106 160.000 0.146 160.054 160.000 0.079 160.040 160.000 0.065
Min 160.210 159.750 0.210 160.145 159.900 0.145 160.043 159.960 0.043 160.014 159.975 0.014 160.000 159.975 0.000
200 Max 200.530 200.000 0.820 200.285 200.000 0.400 200.122 200.000 0.168 200.061 200.000 0.090 200.046 200.000 0.075
Min 200.240 199.710 0.240 200.170 199.885 0.170 200.050 199.954 0.050 200.015 199.971 0.015 200.000 199.971 0.000
250 Max 250.570 250.000 0.860 250.285 250.000 0.400 250.122 250.000 0.168 250.061 250.000 0.090 250.046 250.000 0.075
Min 250.280 249.710 0.280 250.170 249.885 0.170 250.050 249.954 0.050 250.015 249.971 0.015 250.000 249.971 0.000
300 Max 300.650 300.000 0.970 300.320 300.000 0.450 300.137 300.000 0.189 300.069 300.000 0.101 300.052 300.000 0.084
Min 300.330 299.680 0.330 300.190 299.870 0.190 300.056 299.948 0.056 300.017 299.968 0.017 300.000 299.968 0.000
400 Max 400.760 400.000 1.120 400.350 400.000 0.490 400.151 400.000 0.208 400.075 400.000 0.111 400.057 400.000 0.093
Min 400.400 399.640 0.400 400.210 399.860 0.210 400.062 399.943 0.062 400.018 399.964 0.018 400.000 399.964 0.000
500 Max 500.880 500.000 1.280 500.385 500.000 0.540 500.165 500.000 0.228 500.083 500.000 0.123 500.063 500.000 0.103
Min 500.480 499.600 0.480 500.230 499.845 0.230 500.068 499.937 0.068 500.020 499.960 0.020 500.000 499.960 0.000

2The sizes shown are first-choice basic sizes (see Tabie 10). Preferred fits for other sizes can be calculated from data given in ANSI B4.2-1978 (R1984).

b All fits shown in this table have clearance.
All dimensions are in millimeters.
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Table 15. American National Standard Preferred Shaft Basis Metric Transition and Interference Fits ANSI B4.2-1978 (R1994)

Locational Transition Locational Transition Locational Interference Medium Drive Force
Basic Hole Shaft Hole Shaft Hole Shaft Hole Shaft Hole Shaft
Size* K7 h6 Fitb N7 h6 Fit? P7 h6 Fitb S7 h6 Fitb U7 h6 Fit®

1 Max 1.000 1.000  +0.006 0.996 1.000  +0.002 0.994 1.000 0.000 0.986 1.000  -0.008 0.982 1.000 -0.012
Min 0.990 0994  —-0.010 0.986 0954 -0.014 0.984 0.994  -0.016 0.976 0994 -0.024 0.972 0994  -0.028

1.2 Max 1.200 1.200 +0.006 1.196 1.200 +0.002 1.194 1.200 0.000 1.186 1.200  -=0.008 1.182 1.200 -0.012
Min 1.190 1.194  -0.010 1.186 1.194 -0.014 1.184 1.194  -0.016 1.176 1.194  -0.024 1.172 1.194  -0.028

1.6 Max 1.600 1.600  +0.006 1.596 1.600  +0.002 1.594 1.600 0.000 1.586 1.600  -0.008 1.582 1.600  -0.012
Min 1.590 1.594 -0.010 1.586 1.594 -0.014 1.584 1.594 -0.016 1.576 1.594 -0.024 1.572 1.594 -0.028

2 Max 2.000 2.000  +0.006 1.996 2.000  +0.002 1.994 2.000 0.000 1.986 2.000  -0.008 1.982 2.000 -0.012
Min 1.990 1.994  -0.010 1.986 1.994 -0.014 1.984 1.994  -0.016 1.976 1.994 -0.024 1.972 1.994  -0.028

2.5 Max 2.500 2.500  +0.006 2.496 2.500  +0.002 2.494 2.500 0.000 2.486 2.500  —0.008 2.482 2,500 -0.012
Min 2.490 2494  -0.010 2.486 2494  -0.014 2.484 2494  -0.016 2.476 2494  -0.024 2.472 2494  -0.028

3 Max 3.000 3.000  +0.006 2.996 3.000 +0.002 2.994 3.000 0.000 2.986 3.000  —0.008 2.982 3.000 -0.012
Min 2.990 2.994 -0.010 2.986 2.994 -0.014 2.984 2994  -0.016 2.976 2.994  -0.024 2.972 2.994 —0.028

4 Max 4.003 4.000  +0.011 3.996 4.000  +0.004 3.992 4.000 0.000 3.985 4.000 -0.007 3.981 4000 -0.011
Min 3.991 3.992  —0.009 3.984 3992 -0.016 3.980 3992  -0.020 3.973 3992  -0.027 3.969 3992  -0.031

5 Max 5.003 5.000  +0.011 4.996 5.000  +0.004 4.992 5.000 0.000 4.985 5.000 -0.007 4.981 5.000 -0.011
Min 4.991 4.992 —0.009 4.984 4.992 -0.016 4.980 4992  -0.020 4973 4.992 -0.027 4.969 4.992 —0.031

6 Max 6.003 6.000 +0.011 5.996 6.000  +0.004 5.992 6.000 0.000 5.985 6.000 —0.007 5.981 6.000 -0.011
Min 5.991 5992  -0.009 5.984 5992 -0.016 5.980 5992 -0.020 5.973 5992  -0.027 5.969 5992 -0.031

8 Max 8.005 8.000 +0.014 7.996 8.000  +0.005 7.991 8.000 0.000 7.983 8.000 —0.008 7.978 8.000 -0.013
Min 7.990 7991  -0.010 7.981 7.991  -0.019 7.976 7.991  -0.024 7.968 7.991  -0.032 7.963 7991  -0.037

10 Max 10.005 10.000  +0.014 9.996 10.000  +0.005 9.991 10.000 0.000 9.983 10.000  —0.008 9.978 10.000  —=0.013
Min 9.990 9.991 -0.010 9.981 9.991 -0.019 9.976 9.991 -0.024 9.968 9.991 -0.032 9.963 9991 -0.037

12 Max 12.006 12.000 +0.017 11.995 12.000  +0.006 11.989 12.000 0.000 11.979 12.000 -0.010 11.974 12.000 -0.015
Min 11.988 11.989  -0.012 11.977 11.989  -0.023 11.971 11.989  -0.029 11.961 11.989  -0.039 11.956 11.989  —-0.044

16 Max 16.006 16.000 +0.017 15.995 16.000 +0.006 15.989 16.000 0.000 15.979 16.000  —=0.010 15.974 16.000  =0.015
Min 15.988 15989 -0.012 15.977 15989 -0.023 15.971 15989  -0.029 15.961 15989  -0.039 15.956 15989 —0.044

20 Max 20.006 20.000  +0.019 19.993 20.000  +0.006 19.986 20.000  -0.001 19.973 20.000 -0.014 19.967 20.000  -0.020
Min 19.985 19.987 -0.015 19.972 19.987 -0.028 19.965 19.987  -0.035 19.952 19.987 —-0.048 19.946 19.987 -0.054

25 Max 25.006 25.000  +0.019 24.993 25.000  +0.006 24.986 25.000 -0.001 24.973 25.000 -0.014 24.960 25.000 -0.027
Min 24.985 24987 -0.015 24.972 24987  -0.028 24.965 24987  -0.035 24952 24987  -0.048 24.939 24987  -0.061
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Table 15. (Continued) American National Standard Preferred Shaft Basis Metric Transition and Interference Fits ANSI B4.2-1978 (R1994)

Locational Transition Locational Transition Locational Interference Medium Drive Force
Basic Hole Shaft Hole Shaft Hole Shaft Hole Shaft Hole Shaft
Size? K7 hé Fit N7 h6 Fit® P7 h6 Fit® S7 hé Fitb u7 h6 Fitb
30 Max 30.006 30.000  +0.019 29.993 30.000  +0.006 29.986 30.000 -0.001 29.973 30.000 -0.014 29.960 30.000 -0.027
Min 29.985 29987 —-0.015 29.972 29.987 -0.028 29.965 29.987  -0.035 29.952 29.987 —0.048 29.939 29.987  -0.061
40 Max 40.007 40.000  +0.023 39.992 40.000  +0.008 39.983 40.000  =0.001 39.966 40.000  -0.018 39.949 40.000  -0.035
Min 39.982 39.984 -0.018 39.967 39.984  -0.033 39.958 39.984  -0.042 39.941 39.984  -0.059 39.924 39.984 -0.076
50 Max 50.007 50.000  +0.023 49.992 50.000  +0.008 49.983 50.000  -0.001 49.966 50.000 -0.018 49.939 50.000 -0.045
Min 49.982 49.984 -0.018 49.967 49984 -0.033 49.958 49.984  -0.042 49.941 49.984  -0.059 49914 49984  -0.086
60 Max 60.009 60.000  +0.028 59.991 60.000  +0.010 59.979 60.000  -0.002 59.958 60.000  —0.023 59.924 60.000  —0.087
Min 59.979 59.981 -0.021 59.961 59.981  -0.039 59.949 59.981  -0.051 59.928 59.981 -0.072 59.894 59.981 -0.106
80 Max 80.009 80.000  +0.028 79.991 80.000  +0.010 79.979 80.000  —-0.002 79.952 80.000  -0.029 79.909 80.000 -0.072
Min 79.979 79.981 -0.021 79.961 79.981  -0.039 79.949 79.981  -0.051 79.922 79.981 -0.078 79.879 79.981 -0.121
100 Max 100.010 100.000  +0.032 99.990 100.000  +0.012 99.976 100.000  -=0.002 99.942 100.000  -0.036 99.889 100.000  —0.089
Min 99.975 99.978  —0.025 99.955 99.978  —0.045 99.941 99.978  -0.059 99.907 99.978  -0.093 99.854 99.978  —0.146
120 Max 120.010 120.000  +0.032 119.990 120.000  +0.012 119.976 120.000 -0.002 119.934 120.000  -0.044 119.869 120.000  -0.109
Min 119.975 119.978 -0.025 119.955 119.978  -0.045 119.941 119.978  -0.059 119.899 119.978  -0.101 119.834 119978 -0.166
160 Max 160.012 160.000  +0.037 159.988 160.000  +0.013 159.972 160.000  -0.003 159.915 160.000  —=0.060 159.825 160.000  -0.150
Min 159.972 159.975 -0.028 159.948 159.975  -0.052 159.932 159.975  -0.068 159.875 159.975 -0.125 159.785 159975 -0.215
200 Max 200.013 200.00  +0.042 199.986 200.000  +0.015 199.967 200.000  -0.004 199.895 200.000  -0.076 199.781 200.000  -0.190
Min 199.967 199.971  -0.033 199.940 199971  -0.060 199.921 199.971  -0.079 199.849 199.971  -0.151 199.735 199971  -0.265
250 Max 250.013 250.000  +0.042 249.986 250.000  +0.015 249.967 250.000  -0.004 249.877 250.000  —0.094 249.733 250.000 -0.238
Min 249.967 249971  -0.033 249.940 249.971  -0.060 249.921 249971  -0.079 249.831 249971  -0.169 249.687 249971  -0.313
300 Max 300.016 300.000  +0.048 299.986 300.000  +0.018 299.964 300.000  —0.004 299.850 300.000  =0.118 299.670 300.000  —=0.298
Min 299.964 299.968  —0.036 299.934 299.968  -0.066 299.912 299.968  -0.088 299.798 299.968 -0.202 299.618 299.968 —0.382
400 Max 400.017 400.000  +0.053 399.984 400.000  +0.020 399.959 400.000  -0.005 399.813 400.000 -0.151 399.586 400.000 -0.378
Min 399.960 399.964  —0.040 399.927 399.964 -0.073 399.902 399.964  -0.098 399.756 399.964  -0.244 399.529 399.964 -0.471
500 Max 500.018 500.000  +0.058 499.983 500.000  +0.023 499.955 500.000  =0.005 499.771 500.000  —0.189 499.483 500.000  —-0.477
Min 499.955 499.960  -0.045 499.920 499.960  —0.080 499.892 499.960  -0.108 499.708 499.960  -0.292 499.420 499960  —0.580

4The sizes shown are first-choice basic sizes (see Table 10). Preferred fits for other sizes can be calculated from data given in ANSI B4.2-1978 (R1984).
b A plus sign indicates clearance; a minus sign indicates interference.

All dimensions are in millimeters.
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