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Foreword

T HIS standard represents the latest result of vork which began with the organization of Sec-
tional Committee B4 in June 1920 under the name *‘Sectional Committee on the Standardiza-
tion of Plain Limit Gages for General Engineering Work.” This original committee produced
American Standard ASA B4a-1925, ""Tolerances, Allowances and Gages for Metal Fits,”’ which
was used in varying degree for many years.

In December 1930, Sectional Committee B4 was reorganized and the name changed to the
present form, ‘'Sectional Committee on the Standardization of Allowances and Tolerances for
Cylindrical Parts and Limit Gages.' The change in name indicated a significant shift to a more
definite and somewhat more restricted mission for the committee.

D
ect byt produced no completed results, and the activity was turned back to Sectional Committee

ocument it was stated that the ABC meetings resulted in agreement 6nfive basic principles,
ince the first four of these principles, with certain minor and obvious variations, apply to
this present standard, it is considered worth while to repeat them, here. First, there must be a
commpn language (definitions) through which analyses may be recorded and conveyed. Second,
a table of preferred basic sizes helps in reducing the number of'different diameters commonly
used |in a given size range. Third, preferred tolerances and allowances are a logical comple-
ment [to preferred sizes and should aid the designer in selécting standard tolerances. Fourth,
unifoqmity of method of applying tolerances is essential.

Additional ABC conferences were held in New Yorkrin' June 1952 and February 1953. Delega-
tions|from Sectional Committee B4 were active in thése conferences, which resulted in a draft
propofsal for an ABC system of Limits and Ficts,-published as ASA B4/30. The Sectional Com-
mitte¢ B4 delegates to these conferences voted'to recommend approval of the ABC proposals as
the basis for an American standard if and whensuch a standard were developed.

Sifice the publication of this standasd\there has been additional discussions at ABC con-
ferenfes held in Ottawa in June 1960 and-at Arden House, New York, in September 1962. There
has Heen an expansion of definitions_under ASA Bl.7, and they are reflected in the revision.

THe revised proposal was submicted to the sponsor organization and to the USA Standards
Instifute (formerly American Standards Association) for final approval as a USA Standard. This
apprdval was granted on August'¥, 1966.

THis revision, however,wds never published as it was noted that other changes, agreed to
at th¢ Arden House ABC-Conference, had not been incorporated in the standard.

A|new revision waslissued, and following approval by the USA Standards Committee B4, i¢
was gapproved by the sponsor and on September 18, 1967 by the USA Standards Institute.

USA STANDARD

This USA Standard is one of nearly 3000 standards approved as American
Starrdards by the American Standards Association. On August 24, 1966, the ASA
was reconstituted as the United States of America Standards Institute. Standards

approved as American Standards are now designated USA Standards. There is no
change in their index identification or technical content.

UDC 621.753.1.3
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USA Standard

Preferred Limits and Fits for Cylindrical Parts

1. Scope and Application.

1.1 This standard presents definitions of terms
applying to fits between plain (non-threaded)
cylindrikal parts and makes recommendations on
preferred sizes, allowances, tolerances, and fits
for use |[wherever they are applicable. The stand-
ard through 20 in. diameter is in accord with the
recomme¢ndations of American-British-Canadian
Conferepces. Experimental work is being carried
on and when results are available, agreement in
the range above 20 in. will be sought. It repre-
sents the combined thinking and experience of
groups who have been interested in standards in
this fielld, and it should have application for a
wide rdnge of products. The recommendations,
therefore, are presented for guidance and for use
where they might serve to improve and simplify
product$, practices, and facilities.

Many factors, such as length of engagement,
bearing| load, speed, lubrication, temperature,
humidity, surface texture, and materials, must
be takdn into consideration in the selection of
fits for p particular application, and modifications
in thesp recommendations might be required to
satisfy | extreme conditions. Subsequent adjust-
ments might also be desired as the result of ex-
periencf in a particular application-to suit cri-
tical fupctional requirements or-to permit optimum
manufadturing economy. Selection of departure
from tHese recommendations/will depend upon
considdration of the enpineering and economic
factors [that might be ifivelved.

2. Definitions

2.1 Teidms (relating to the size and fit of parts
which arergenerally applicable to mechanical

2.3 Size. Size is a designation of maggitide
When a value is assigned to a dimension it Is re{
ferred to hereinafter as the size of that dimension

NOTE: It is recognized that the words."*dimension’
and ‘‘size’’ are both used at times to convey the mean
ing of magnitude.

2.4 Nominal Size. The nominal size is the det
signation which is used forthe purpose of general
identification.

2.5 Basic Size. The basic size is that size
from which the limits of size are derived by the
application of.allowances and tolerances.

2.6 Referece Size. A reference size is a size
without tolerance used only for information pur-
poses.and does not govern machining or inspec
tion operations.

2.7/ Design Size. The design size is the basig
size with allowance applied, from which the
limits of size are derived by the application of
tolerances. If there is no allowance the design)
size is the same as the basic size.

2.8 Actual Size. An actual size is a measured|
size.

2.9 Limits of Size. The limits of size are thg
applicable maximum and minimum sizes. (See
2.14, Tolerance Limit)

2.10 Maximum Material Limit. A maximum ma-
terial limit is that limit of size that provides
the maximum amount of material for the part. Nor-
mally it is the maximum limit of size of an exter
nal dimension or the minimum limit of size of ar
internal dimension.

2.11 Minimum Material Limit. A minimum ma-
terial limit is that limit of size that provides the

parts, are defined as follows:

2.2 Dimension. A dimension is a geometrical
characteristic such as diameter, length, angle, or
center distance. The term ‘‘dimension’’ is also
used for convenience to indicate the size or
numerical value of a dimension as specified on
the drawing.

A Aaf—armotRt uf luu:\x;ul qu \.‘flL Parts }"Ulllla}
ly it is the minimum limit of size of an extemal
dimension or the maximum limit of size of an in-
ternal dimension.

NOTE: An example of exceptions: an exterior corner
radius where the maximum radiuys is the minimum ma-
terial limit and the minimum radius is the maximum
material limit.
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2.12 Allowance. An allowance is a prescribed
difference between the maximum-material-limits
of mating parts. It is the minimum clearance (pos-
itive allowance) or maximum interference (nega-
tive allowance) between such parts. (See 2.17 Fit.)

2.13 Tolerance. A tolerance is the total permis-
sible variation of a size. The tolerance is the
difference between the limits of size.

2.24 Basic Hole System. A basic hole system
is a system of fits in which the design size of
the hole is the basic size and the allowance, if
any, is applied to the shaft.

2.25 Basic Shaft System. A basic shaft system

is a system of fits in which the design size of
the shaft is the basic size and the allowance,

if any, is applied to the hole.

T Times
used to denote the permissible variations from the
tpecified or design size, when the tolerance is ex-
pressed bilaterally. In this sense the term is identi-
cal to ''Tolerance limit.””

2.14 Tolerance Limit. A tolerance limit is the
variation, positive or negative, by which a size
is permitted to depart from the design size. (See
2.9, Limits of Size)

2.15 Unilateral Tolerance. A unilateral toler-
hnce is a tolerance in which variation is per-
mitted only in one direction from the design size.
2.16 Bilateral Tolerance. A bilateral tolerance
is a tolerance in which variation is permitted in
both directions from the design size.

2.17 Fit. Fit is the general term used to signify
the range of tightness or looseness which may

3. Preferred Basic Sizes

In specifying fits, the(basic size of mating
parts shall be chosen ftom“the following tables
(one for fractional and.‘one for dedm{%‘% sizes)
whenever possible.CAN dimensions are [given in
inches.

TABLE 1

Preferred Basic Sizes

result from the application of a specific combina- Fractional
tion of allowances and tolerances in the design 1/64 0.015625 5 .0000
bf mating parts. ‘ 1/32 0.03125 51/4 p.2500
D.18 Actual Fit. The actual fit between two ;;;2 8'88535 2;;1 '5088
mating parts is the relation existing between 1/8 0.1250 6 )'(7)300
them with respect to the amount of clearance or 5/32 0.15625 61/2 15000
nterference that is present when they are as- 3/16 0.1875 7 -0000
sembled. 1/4 0.2500 71/2 .5000
NOTE: Fits are of three general types: clearance, 5/16 0.3125 8 .0000
transition, and interference. 3/8 0.3750 81/2 .5000
2.19 Clearance Fit. A ,clearance fit is one 35;6 823(7)3 31/2 (2888
having limits of size so prescribed that a clear- 9/16 0.5625 10 19.0000
nce always results_whén mating parts are as- 5/8 0.6250 10 1/2 10.5000
embled. 21/416 '8.?8(7)3 11 11.0000
.20 Interference \Fit. An interference fit is one 7/8 0:3;50 }; 12 } 3888
aving -limits{of-size so prescribed that an inter- 1 1.0000 12 1/2 12.5000
erence always results when mating parts are 11/4 1.2500 13 13.0000
ssembled: 11/2 1.5000 13 1/2 13.5000
.21 Transition Fit. A transition fit is one 53/4 ;(7)388 }2 1/2 }:gggg
aving' limits of size so prescribed that either 2 1/4 2.2500 15 14.0000
clearance or an interference may result when 21/2 2.5000 15 1/2 14.5000
mating parts are assembied. 2374 27500 G 16.0000
2.22 Unilateral Tolerance System. A design ;1/4 ggggg {g 1/2 i?gggg
plan which uses only unilateral tolerances is 31/2 3:5000 17 1/2 17,5000
known as a unilateral tolerance system. 33/4 3.7500 18 13:0000
2.23 Bilateral Tolerance System. A design plan 2 1/4 2"2)000 18 1/2 18.5000.
which uses only bilateral tolerances is known as -2500 19 19.0000
2 41/2 4.5000 19 1/2 19.5000
a bilateral tolerance system. 43/4 4.7500 20 200000
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- PREFERRED LIMITS AND FITS

Preferred Basic Sizes

S. Acceptance of Parts

5.1 Acceptability. A part shall be dimensionally

4. Prefe
All f

series §
are givg

0.010 D;.:)lomal 8.50 acceptable if its actual size does not exceed the
0.012 2.20 9.00 limits of size specified in numerical values on
0.016 2.40 9.50 tbe drawing or in writing. It does not meet dimen-
0.020 2.60 10.00 sional specification if its actual size exceeds
0.025 2.80 10.50 those limits.

0.032 3.00 11.00

O 040 220 Il LY rd =) b hd L -

o i TEoU J.Z2 RElerence  lemperature. LCImIts ol stz as
882 ;ég 11%2(()) derived from the tqleltances. shown herein are the
0.08 3.80 1300 extreme values, within which the actual siz¢-of
0.10 4.00 13.50 the dimension shall lie, at the standard tempera-
0.12 4.20 14.00 ture of 20C or G8F.

0.16 4.40 14.50

0.20 4.60 15.00 For Length deviations per inch (6r per centi-
8'24 4'(5;0 15.50 meter) for temperatures other thafi G8F, and for
Oig 228 1228 various coefficients of thermal expan'.sion, ref-
0.50 S.40 17:00 erence should be made torthe tables in Appen-
0.60 5.60 17.50 dix II.

0.80 5.80 18.00

1(2)8 2(5)8 1238 5.3 Limits and solerances are considered to be
1.40 7.00 19.50 absolute regardléess of the number of decimal
1.60 7.50 20.00 places. Limitshand tolerances are to be used as
1.80 8.00 if they were ‘continued with zeros beyond the last

rred Series for Tolerances and Allowances.

undamental tolerances and allowances of
all shdfts and holes have been taken from the
iven in the following table. All dimensions

n in thousandths of an inch.

significant’figure.

NOTE: This means that all inaccuracies of size, due
to errors, wear, or change in tools, gages, machines
processes or measurement, shall be included within
these limits.

5.4 Effect of Surface Texture. Parts of necessity
are measured over the crests of surface irregu-
larities, yet for moving parts such irregularities

TABLE 3 soon wear off and clearances are increased. Fof
this reason surface finish is quite critical, espe-
0.1 1 10 100 cially for the finer grades, and should be spe-
1.2 12 125 cified when considered necessary. For furthers
0.15 1.4 14 detail on this subject refer to USA Standar
ig ig 160 Surface Texture, USAS B46.1.
0.2 2 20 200 >
2.2 22
0-2% 2.5 25 250 6. Standard Tolerances
o 3'8 zg The series of standa_rd' tolerances shown in)
3.5 35 Table 4 are so arranged that for any one grade
0.4 i 40 they represent approximately similar production
. 4.5 45 considerations throughout the range of sizes.
0.5 5 50 The table provides a suitable range from which
0.6 6 60 appropriate tolerances for holes and shafts can
0.7 7 70 be selected. This enables the use of standard
0.8 8 80 gages. These tolerances have been used in ar-
0.9 9 ranging the fits given in Tables 5 to 9.
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TABLE 4
Tolerance values are in thousandths of an inch. Data in bold face are in accordance with ABC agreements.
Nominal
Sllz:cll}ea:ge Grade | Grade Grade Grade Grade | Grade Grade | Grade Grade Grade
Over To 4 5. 6 7 8 9 10 11 12 13
0 ~ 0.12 0.12 0.15 0.25 0.4 0.6 1.0 1.6 2.5 4 6
612 024 0-15 020 0-3 0-5 07 -8 3-0 5 ki
024 — 0.40 ] 0.15 025 | 0.4 0.6 0.9 1.4 2.2 3.5 6 9
0.40 — 0.71 0.2 0.3 0.4 0.7 1.0 1.6 2.8 4.0 i 10
0.71 - 1.19 0.25 0.4 0.5 0.8 1.2 2.0 3.5 5.0 8 12
.19 — 1.97 0.3 0.4 0.6 1.0 1.6 2.5 4.0 6 10 16
.97 — 3.15 0.3 0.5 0.7 1.2 1.8 3.0 4.5 Ki 12 18
15 — 473 ] 0.4 0.6 0.9 1.4 2.2 3.5 5 9 14 22
.73 — 7.09| 0.5 0.7 1.0 1.6 2.5 4.0 6 10 16 25
F.09 — 9.85| 0.6 0.8 1.2 1.8 2.8 4.5 7 12 18 28
0.85 — 12.41 0.6 0.9 1.2 2.0 3.0 5.0 8 12 20 30
12.41 — 15.75 0.7 1.0 1.4 2.2 3.5 6 9 14 22 35
15.75 — 19.69 0.8 1.0 1.6 2.5 4 6 10 16 25 40
1p.69 — 30.09 0.9 1.2 2.0 3 5 8 12 20 30 50
300.09 ~ 41.49 1.0 1.6 2.5 4 6 10 16 25 40 60
41.49 — 56.19 1.2 2.0 3 5 8 12 20 30 50 80
5(6.19 — 76.39 1.6 2.5 4 6 10 16 25 40 60 100
716.39 —-100.9 2.0 3 5 8 12 20 30 50 80 125
190.9 —131.9 2.5 4 6 10 16 25 40 60 100 160
131.9 ~171.9 3 5 8 12 20 30 S0 80 125 200
171.9 -200 4 6 10 16 25 40 60 100 160 250
7. Selection of Fits been extended to include a wider range of| sizes.
In selecting limits of size for any application, SFtiandaersdl ftltss are represented graphically by
he type of fit is determined first, based on the gur o0
ise or service required from the equipment being 8.2 Designation of Standard Fits. Standard fits
lesigned; then the limits of size of ‘the mating are designated by means of the symbols given
arts are established, to assure that“the desired below to facilitate reference to classes of fit for
it will be produced. educational purposes. These symbols gre not
Theoretically an infinite pumber of fits could intended to be shown on manufacturing drawings;
be chosen, but the small number of standard fits instead, sizes should be specified on drawings.
jhown herein should c¢oever most applications. The letter symbols used are as follows:
RC Running or Sliding Clearance Fit
8. Standard Fits LC Locational Clearance Fit
LT Transition Clearance or Interferenge Fit
§.1 Tables 5 ro 9 have been developed to give LN Locational Interference Fit
4 series of standard types and classes of fit on FN Force or Shrink Fit
unilateral hole basis, such that the fit produced These letter symbols are used in conjunction
y mating parts in any one class will produce  giih numbers representing the class of fjt; thus
pproximately similar conditions throughout the “FN 4"’ represents a class 4, force fit.
ange of sizes. These tables prescribe the fit for Each of these symbols (two letters and a num-
ny given size, or type of fit; they also prescribe ber) represents a complete fit, for which the mini-

the standard Timits for the mating parts which
will produce the fit.

In developing Tables 5 to 9 it has been recog-
nized that any fit-will usually be required to per-
form one of three functions, as indicated by the
three general types of fits: running fits, locational
fits, and force fits.

The fits listed in Tables 5 to 9 contain all
those in the approved ABC proposal but have

mum and maximum clearance or interference, and
the limits of size for the mating parts, are given
directly in the tables.

8.3 Description of Fits.

8.3.1 Rumning and Sliding Fits. Running and
sliding fits, for which limits of clearance are
given in Table 5, are intended to provide a sim-
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ilar running performance, with suitable lubrica-
tion allowance, throughout the range of sizes.
The clearances for the first two classes, used
chiefly as slide fits, increase more slowly with
diameter than the other classes, so that accurate
location is maintained even at the expense of
free relative motion.

These frts—maybe—described-briefiy as fotlows:
RC1 Clgse sliding fits are intended for the ac-
cujate location of parts which must assem-

bld without perceptible play.

»

BASIC 5I2E
» I':) o N &

-sf Arores —f swarts —

-8 SCALE: THOUSANOTHS OF AN INCH
20 FOR A DIAMETER OF ONE INCH

FIG. 1 GRAPHICAL REPRESENTATION OF STANDARD
N TABLE 5)

RC 2 Sligling fits are intended for accurate loca-
tiof but with greater maximum clearance
th class RC1. Parts made to this fit
mope and turn easily but are not intended
to frun freely, and in the larger sizes may
seize with small temperature changes,

RC3 Prgcision running fits are about the closest
fit$ which can be expected to run freely,
and are intended for precision work at.slow
spe¢eds and light journal pressures; but are
nof suitable where appreciable\temperature
differences are likely to.be“encountered

RC4 Clpse running fits are intended chiefly for

runping fits on acc@rate machinery with

moglerate surface speeds and journal pres-
sures, where accarate location and minimum
play is desired|

RC5f{Mellium rupring fits are intended for higher

runping-speeds, or heavy journal pressures,
RC6\or both.

RUNNING OR SLIDING CLEARANCE FITS (SHOWN

BASIC SiZH

-12
- 73 voLes il snaFTs
16|~ SCALE: THOUSANDTHS OF AN INCH _
" FOR A DIAMETER OF ONE INCH

-20 — -

FIG. 2 GRAPHICAL REPRESENTATION OF STANDARD
_Ir.ggcglgNAL CLEARANCE FITS (SHOWN IN

8.3.2 Locational Fits. Locational fits are fits
intended to detérmine 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:
clédrance fits, transition fits, and interference
fits.

These are more fully described as follows:

LC Locational clearance fits are intended for
parts which are normally stationary, but
which can be freely assembled or disassem-
bled. They run from snug fits for parts re-
quiring accuracy of location, through the
medium clearance fits for parts such as
ball, race and housing, to the looser fas-
tener 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.

RC7 Free running fits are intended for use where
accuracy is not essential, or where large
temperature variations are likely to be en-

countered, or under both of these conditions.

RC8}Loose running fits are intended for use
where wide commercial tolerances may be
necessary, together with an allowance, on

RCY the extemal member.

T2 L74 TToaTe T a7

LT % LT3 a !

!snnr; -

___PRAvoces

SCALE: THOUSANDTHS OF AN INCH
FOR A DIAMETER OF ONE INCH

BASIC SIZE
-0 - m

FIG. 3 GRAPHICAL REPRESENTATION OF STANDARD
LOCATIONAL TRANSITION FITS (SHOWN IN
TABLE 7)

Continued on page 12
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TABLE 5 RUNNING AND SLIDING FITS

Limits are in thousandths of an inch.

Limits for hole and shaft are applied algebraically to the basic size to obtain the limits of size for the parts.

Data in bold € . : (b ABC e

Symbols HS, g5, etc., are Hole and Shaft designations used in ABC System (Appendix 1).
Class RC 1 Class RC 2 Class RC 3 Class RIC 4
S?z(;mlil:an]ge s Y Standard Y Standard r Standard | N Stapdard
w C Limits w € Limits w € Limits we Limits
Inches < & s g g =t
]

£% VHole | Shatt | ES | Hole | shaft | E 2| Hole E3 | Hole|| Shaft

Over To C | Hs g4 =T | H6 g5 = 0| H7 =0 H8 f7
0.1 /+02] —-0.1 |01 |+ 025 —0.1 |03 |+ 0.4 0.3 03 +0.6| — 03
0 -0.12 0.45 0 - 0.25} 0.55 0 - 03 0.95 0 0.35 1.3 0 0.7
012 —0.24 | 0a3/+02] —015/015{+ 03 | — 0.15 0.4 |+ 0.5 0.4 04 + 0.7 - 0.4
0.5 0 - 03 0.65 0 - 0.35]1.2 0 - 0.7 1.6 0 - 0.9

- 0.5 0.5 -
0.26 —o0.40 | 0.2 {+0.25 — 0.2 02|+ 04 0.2 406 0.5 5] +0.9 0.5
0.6 0 | —035[085] 0 — 0.45].1% 0 0.9 2.0 0o ||-1.1
040 —0.71 | 0.25]+ 03] — 025025+ 04 | —0.25 0.6 0.7 0.6 06| 4+ 1.0|] - 06
0.75 0 - 0.45] 0.95 0 — 0.55. V1.7 0 1.0 2.3 0 -~ 1.3
0.71 -~ 1.19 03 |+ 0.4 - 03 0.3 0.5 - 03 08 |+ 0.8 0.8 0.8 + 1,2{| — 0.8
0.95 0 - 0.55}1.2 0 =07 2.1 0 1.3 2.8 0 - 1.6
1.19 = 1.97 04 (+04] —04 [04 06 . —04 [ 107,10 1.0 1.6/ + 1.6{[ - 1.0
1.1 0 - 0.7 1.4 0 - 0.8 2.6 0 1.6 3.6 0 - 2.0
1.97 ~3.15 04 +05]| ~04 |04 o] —04 [ 1.2 41,2 1.2 1.20 4 1.8][ ~ 1.2
1.2 6 | —07 /16 0 - 0.9 }31 0 1.9 4.2 0 ] —24

315 —473 | 05+ 06| —05 [05 Fe09 | —05 [14]i1.4 1.4 1.4f+ 2.2 - 1.4
1.5 0 —~ 0.9 2.0 0 -1.1 3.7 0 2.3 5.0 0 - 2.8
4.73 - 7.09 06 [+ 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 2.3 0 - 13 4.2 0 2.6 5.9 0 - 3.2
7.09 —9.85 | 0.6 [+ 0.8 ~ 0.6 {0.6 12| - 06 | 20+1.8 2.0 2.0] + 2.8(| = 2.0
2.0 0 ~.2 2.6 0 - 14 5.0 0 3.2 6.6 0 - 3.8
9.85 —12.41 | 0.8 [+ 0.9 ] =08 [o0° 1.2 | —0.7 | 25|+ 2.0 2.5 221 + 3.0(| - 2.2
2.3 0 - 1.4 2.8 0 1.6 5.7 0 3.7 2.2 0 - 4.2
12.41 —15.75 | 1.0 [+ 1.0/ ~ 1.0 | 0.7 14| —0.7 | 3.0+ 2.2 3.0 75| + 3.3 = 2.5
2.7 0] ~ 1.7 | 3.1 0 -17 {066 0 4.4 8.2 8 || - 4.7
15.75 —19.69 | 1.2.{4)1.0! ~ 1.2 | 0.8 16| —0.8 |40, 25 4.0 2814 4.0f[ - 2.8
3.0 0 - 2.0 3.4 0 - 1.8 8.! 0 5.6 9.3 0 -~ 5.3
19.69 —30.0 L6+ 1.2 -~ 1.6 [1.6[+20] —1.6 | 5.0/]+3.C 5.0 | 5.0[ +5.0]{~ 5.0
? ? (3.7 0 - 2.5 4.8 0 — 2.8 110.0 0 7.0 13.0 0 — 8.0
X —41.4 20+ 1.6 ~ 2.0 | 2.0 2.5 - 2.0 6.0 |+ 4.0 6.0 6.0 + 6.01] - 6.0
30'09 3 461 0 - 3.0 6.1 0 3.6 12.5 0 8.5 16.0 0 —~10.0
A\ 2,5 {+ 2.0 2.5 2.5 3.0 2.5 8.0 [+ 5.0 8.0 8.0| +8.0|| - 8.0
i4OQY!? 5.7 0 3.7 | 7.5 0 4.5 |16.0 0 -11.0 1.0 0 || ~13.0
6197 —76. 3.0{+ 25} ~301{3.0 4.0 3.0 |10.0 [+ 6.0 0.01 +10.0 {| ~10.0
PR 39 7.1 0 - 4.6 9.5 0 5.5 |20.0 0 . 0 ~16.0
76.39 —100. 4.0 [+ 3.0 ~ 4.0 | 4.0 5.0 | — 4.0 |12.0 |+ 8.0 +2.0] ~12.0
-39 ? | 90| o 60 f1220 | o | —70 [25.0] o 0 | -20.0
- 5.0 |+ 4.0 - 5.0 5.0 6.0 - 5.0 160 | +10.0 +16.0| =16.0
100.9 =BLY 351" %6 | 225 [is0] 6 | 90 [32.0] o 0| —26.0
131.9 =171.9 6.0 |+ 5.0 6.0 | 6.0 | + 8.0 - 6.0 |18.0 [ +12.0 +20.0| ~18.0
’ : 14.0 0 - 9.0 |19.0 0 -11.0 }38.0 0 0 ~30.0
171.9 =200 8.0 {+ 6.0 ~ 8.0 } 8.0 |+10.0 — 8.0 ]22.0 ] +16.0 +25.0) ~22.0
18.0 0 —-12.0 {22.0 0 —-12.0 (48.0 0 0 ~3.0
ontinued on page 7
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PREFERRED LIMITS AND FITS

TABLE 5 RUNNING AND SLIDING FITS (continued from page 6)

Limits are in thousandths of an inch.

Limits for hole and shaft are applied algebraically to the basic size to obtain the limits of size for the parts

n L 11 £ o A sl AL
Datain-boldfreeareinaceordancewith-ABC apgreements
Symbols H8, e7, etc., are Hole and Shaft designations used in ABC System (Appendix I).
Class RC 5 Class RC 6 Class RC 7 Class RC 8 Class RC 9

) Stahdard w ¢ | Standard | _ Standard - U Standard - Standard Nomigal
°y Limits ou Limits o v Limits o v Limits o ¢ Limits Size Range
2 X a2 & & w5 Inchks
€9 Ee E g Es ‘E §
s Hol Shaft] .5 9 | Hole [Shaft | .Z ¥ | Hole | Shaft [.5 @ | Hole | Shaft | .5 ¢ | Hole {Shaft

> H8 e7 [0 Ho | e8 [=T | Ho d8 |=0 [H10 | <9 =3 [ H11 Over | To
06 |+ 06|~ 06| 0.6{+ 1.0 06| 1.0l+ 1.0}~ 1.06] 25)+ 1.6]— 25] 4.0+ 23— 4.0

1.6 |— of |- 1.0| 2.2/— 0 |- 1.2] 26| o |- 16| 51| o 35| 8.1 0 |- 5.6 0 -] o.12
08 [+ 07— 0.8] 0.8+ 1.2 0.8] 1.2]+ 1.2 1.2] 2.8[+ 1.8 2.8 405)[+ 3.0{— 4.5 0.12—| 0.24
20 [— 0 1.3 2700 |-15]| 3.1 0 1.9 5.8/ o0 |- 4.0ld9.0 0 |- 6.0 . .
1.0 [+ 09|~ 1.0{ 1.0+ 1.4— 1.0{ 1.6|+ 1.4 1.6 3.0[+ 2.2|- 3.9]) s.oj+ 3.5/— 5.0 0.24—| 0.40
25 {— 0 1.6( 3.3|— 0 |- 1.9| 3.9] o 25| 6.6/ 0 [— 4/4( 10.7 0 |- 7.2 . .
1.2 [+ 1.0l— 1.2 1.2]+ 1.6/~ 1.2] 2.0[+ 1.6 2.0 35{+ 2.8[=3.5] 6.0l+ 4.0/— 6.0 0.40~| 0.71
29 |—0 1.9) 38|- 0 |- 2.2| 4.6 0 30| 79 o 5.1{ 12.8(— 0|- 8.8

1.6 [+ 1.21—16] 1.6 |+ 2.0/~ 1.6] 25|+ 2.0/— 25| 4.5/« 3&|—- a5] 7.0+ 3.0]— 7.0 0.71—| 1.19
36 |—of — 24| 48[— 0 ]-28] 57 o |- 3.7] 10.0x{0 |- 6.5 15.5 0 |- 10.5

2.0 {+ 1.b|— 2.0] 2.0|+ 25— 2.0] 3.0]+ 25|— 3.0] 5.0+ 4.0/ — 5.0 8.0+ 6.0/— 8.0 L.19-| 197
46 |- o[ |-30] 611-0 |-3.6] 717 o |- 46| 155" o |- 75| 18.0 0 |- 12.0 . :
25 |+ 1.8 - 2.5) 25+ 3.0/~ 25| 4.0/+ 3.0/~ 40|60+ 4.5/~ 6.0[ 9.0}+ 7.0~ 9.0 1.07-| 3.15
55 |— O [—3.7] 7.3|{—0 [— 4.3 8.8 0 - 5.8113.5 0 — 9.0| 20.5 0 {— 13.5 - °
3.0 |+ 2.8|=3.0] 3.0/ 35— 3.0] 5.0+ 35|~ 50)] 7.0/+ 5.0/ — 7.0] 10.0 9.0[— 10.0

6.6 |— o] |—44]| 87/—0 |-52]107] 0 |=.,72] 155 0 |—105] 240 0 |- 15.0] 3.15-] 4.73
3.5 |+ 2.5|—3.5] 3.5(+ 4.0—- 3.5] 6.0/+ 4.0/<,6.0]| 8.0/+ 6.0|/— 8.0f 12.0]|4+ 10.0/— 12.0 4 73— 7.09
7.6 |— 0| |- 5.1}10.0/~ 0 |- 6.0} 12.5 -4 851 18.6{ 0 (— 12,0} 28.0 0 |— 18.0 . :
30 [T 2= 40| 4.0+ 4.5 4.0] 7.0{7v 45— 7.0 10.0/+ 7.0]= 10.0[ 15.0]+ 12.0]— 15.0 7.00—| 9.85
8.6 |- 0| |- 5.8[11.3 0|—68|143| ‘0 |— 98| 21,5/ 0 |— 14.5] 34.0 0 |— 22.0 : :
50 1+381—-5.0] s.ol+5.0/~ 50| solxs50/— 80| 12.0/+ 8.0]- 12.0] 18.0{+ 12.0/— 18.0 _
w0 | 7ol =70l 0l o |- 80] 160k © |- 11.0] 25.0f o |- 17.0| 3800| 0 |- 260f 2-85—|12.41
6.0 |+ 3% |- 6.0[ ool+60]- 6.0[(100]+ 6.0~ 10.0[ 14.0[+ 9.0/— 14.0] 22.0[+ 14.0/— 22.0[ 15 41_[;5.75
11.7 o| l— 82|1s.5{ 0 |- 9,5{ 19.5 0 13.5| 29.0f 0 [— 20.0[ 45.0 0 |- 31.0 . g
8.0 | +4.0]— 8.0 so0l+e6.0/~30] 12.0]+ 6.0]— 12.0] 16.0]+10.0{— 16.0] 25.0]+ 16.0— 25.0 _
s | o] [-105] 1570| 0 4=22/0] 22.0] 0 16.0| 32,0/ 0 |- 22.0| s1.0 0 |- 350 1575-|19.69
10.0 | + s.p |—10.0] 10.0] + 8.04<10.0| 16.0|+ 8.0 16.0[ 20.0(+12.0 |~ 20.0] 30.0|+ 20.0| — 30.0 19.69—130.09
18.0 ol 1=13.0] 23.0l00v|-15.0f 29.0] o0 |- 21.0{ 40.0{ 0 |- 28.0] G2.0 0! —42.0 . :
12.0 |+ 6.0[=12.01 12.00%10.0]-12.0| 20.0]+10.0 |- 20.0] 25.0{+16.0 [— 25.0{ 40.0|+ 25.0|— 40.0
22.0 o| |-16.0{ 289" o0 |~18.0] 36.0] o0 |- 26.0] s1.0] © |- 35.0f 81.0 0 |— 56.0] 30.09—|41.49
16.0 1+ 8.9 1-16.0416.01 +12.0]_16.0 25.0[+12.0 | — 25.0} 30.0/420.0 [~ 30.0} 50.0(+ 30.0|= 50.0 49— |56.19
29.0 0| {—2;mo\36.00 0 |—24.0) 45.0] o |- 33.0] 62.0] o0 [~ 42.0f{100 0]= 70.0 2700
20.0 1 +10.p |_50)0 [ 20.07+16.01_20.0} 30.0]|+16.0 |~ 30.0| 40.6]+25.0 |~ 40.0| 60.0|+ 40.0]— 60.0
3.0 | 0] [P96.0] 46.0] 0 |-30%0| 560 o0 |- 400l sl0l 0 |- 56.0{125 0 |- gs.of 56.19-[76.39
25.0 [+12.0 [=25.0 25.0[ +20.0(=25.0] 40.0[+20.0 [ — 40.0 50.0[+30.0 [~ 50.0] 80.0[+ 50.0[— 80.0 56 39_100.9
45.0 0 |-33.0]57.0] o |-37.0{ 72.0{ o |- 52.0]100 0 [~ 70.0{160 0 |—110 . .
0. 01-30.0{ 30.0] +25.0/-30.0] 50.0]+25.0 | = 50.0] 60.0|+40.0 |~ 60.0]100 [+ 60.0]~100 100.9 —131.9
26.8 +1600 —40.0 31.0 50 —46.0] 91.0] 0 }|— 66.0}125 0 |~ 85.0]200 0 | —140
35.0 | +20.0 [ —35.0] 35.0] +30.0[—35.0] 60.0]+30.0 |- 60.0] 80.0[+50.0 |~ 80.0[130 |+ 80.0[-130 131.9 —171.9
67.0 0 |—47.0] 85.0] 0 |-=55.0f110.0] "0 |- 80.0]160 0 |~110 260 0 | —180
45.0 | +25.0 | —45.0 | 45.0} +40.0/-45.0] 80.0|+40.0 | — 80.0}100 |+60.0|~100 }150 |+100 }—150 171.9 —200
86.0 0 (—61.0|110.0 0 |_70.0{145.0{ o0 [|-105.0{200 0 {—140 |310 0|-210 .

End of Table §
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TABLE 6 LOCATIONAL CLEARANCE FITS
Limits are in thousandths of an inch.

USA STANDARD

Limits for hole and shaft are applied algebraically to the basic size to obtain the limits of size for the parts.

Symbols H6, hS, etc., are Hole and Shaft designations used in ABC System (Appendix I).

Data in bold face are in accordance with ABC agreements.

Class LC 1 Class LC 2 Class LC 3 Class LC 4 lass LC S
SinJ:mRi::le ‘S § S[a.nd‘ard < ¥ Sta‘nqard <Y Sta.nc!ard 58 Sta_nc.iard 5y Sta'nd_ard
Inch 8 " & Limics w S Limits w& Limits w & Limits w © Limits
nches g e su R es
£ S| Hole | Shafc | 'E §| Hole| Shafe| ES [ Hole| Shafc | £ &[ Hole | Shafe| & |[ Hole | Shafc
Ofer To | =2 ©| He hs | 20| H7 h6 | =0 | HS8 h7 |=O|H10 ho |Ag || B 26
+ 025 + 0 + 041+ 0 0 (+06|+ 0 0 [+\d.6 0.1 ||+ 0.4,— 0.1
-~ 012 | 0.45]— 0 | —0.2] 0.65— 0 |-0.25]1 0 |- 042640 | —1.0[0.75||- 0 |~ 0.35
12— 0.24 +03 1,9 0 |+ 05)+ 0 0 | +07/ + 0 0h+1.8 | + 0.15||+ 0.5{ — 0.15
. . 05 |— 0 |_g2[08]—0 [—03]|12[-0 [-05]{30]— 0 |-1 0.95/[- 0 |- 0.45
24 0.40 + 04 |+ 0 0 (+06 |+ O 0 |[+09]|+ O 0 [+22(+ 0 0.2 [+ 0.6 [— 0.2
24— 0.4 065/— 0 |—025/10|-0 [—04]15/—0 |<06|36(— 0 |—1.4]|12|-0 |- 06
+04 |+ 0 0 (+07 |+ O 0 |+ 1,004 0 0 (+ 28I+ 0 (0.25{+0.7|— 0.25
40— 071 1 g5 1_ 9 |-03 |11]—0 |- 0.4 —9Z07|44/— 0 |—1.6[135)]— 0 |~ 0.65
21 11 + 0.5 [+ 0 0 |[+08 |+ O +\.21+ 0 0 (+35|+ O 0.3 ||+ 0.8 )— 0.3
Ji= L1999 |— 0 |-04 | 13]|— 0 |- 05 <0 |-08]55/— 0 |-—20]16]|-0 |- o038
19— 1.97 + 0.6 [+ 0 0 [+10|+ O + 1.6|+ 0 0 [+40 |+ 0 0.4 {[+1.0 - 0.4
. . 1.0 [— 0 -0.4 )16 /— 0 |- 0.6 -0 -1 65— 0 |- 2. 20— 0 1.0
97— 3.15 +07 |+ 0 0 i+ 1.2+ 0 + 18|+ 0 0 |+45 [+ 0 0.4 |fr 1.2 0.4
. o 1.2 |— 0 —-0.5 19— 0 |<0.7 -0 |-12}]75|— 0 |(—3 23— 0 1.1
1.15— 4.73 +09 |+ 0 0 |[+141]+ O +22|+ 0 0 +5.0 i+ O 0.5 [+ 1.4 0.5
1 ‘ 1.5 {— 0 -0.6 23 |—00]— 0.9 -0 J-14 Si— 0 |— 3. 2.8 0 14
473 7.09 + 1.0 |+ O 0 [%x1.6(+ 0 + 25+ 0 +60(+ 0 0.6+ 1.6 0.6
T y - 0 —-0.7 2640 |— 1.0 -0 |- 1.6 - 0 |— 4 3.2{]|- 0 |~ 1.6
0 0 + 1.2 |+ 0 0 + 18|+ 0 + 2.8{+ 0 + 701+ O 0.6||+ 1.8|— 0.6
09— 985 | 20 |- 0 |08 {30]|— 0 |- 1.2 -0 |- 1.8 -0 |-45]|36]|-0 |- 1.8
1 + 1.2 |+ %9 0 |+20(+ O +3.0{+ O + 8.0+ 0 0.7+ 2.0} — 0.7
85— 12.4 21 |— 0 |Ca9 |32]|-0 |-1.2 -0 |- 2.0 —0|-5 |39]-0|-19
12.41— 15.75 + 14N+ 0 0 ([+22|+ O + 35|+ 0 +90(+ 0 |07+ 2.2 — 0.7
- ‘ : 24 |- (0 —-1.0 36— 0 [—1.4 -0 (-~ 22 - 0 |—6 4.3 0 2.1
1$.75— 19.69 + 16 |+ 0 0 [+25 i+ 0 +4 |+ 0 +100i+ O 0.8 |+ 2.5 0.8
- : 2.6(|+ 0 -1.0 41— 0 |[— 1.6 -0 |-25 -0 |— 6 49— 0 2.4
+ 2.0 |+ 0 0 |+3 + 0 +5 |+ O +12.0 |+ O 0.9+ 3.0 0.9
19.69= 30.09 {35 12 %G |l1.2 {s0]-0 |- 2 ~ 0 |-3 -0 |-8 |soll-0 2.9
+ 25 [+ 0 0 |+ 4 + 0 +6 |+ O +16.0 |+ 0 1.0 [+ 4.0 1.0
3¢.09— 41.49 -0 |=16[65{=0 |=2.5 -0 |-4 —0 |-10 |75]-0 |=3.s
4].49— 456119 + 3.0 {+0 ) 0 {+5 + 0 +8 |+ 0 +20,0 |+ 0 1.2 1|+ 5.0{= 1.2
5.0 |— O —-2.0 8.01— 0 -3 - 0 |-=5 - 0 —-12 9.2 (|- 0 |~ 4.2
+ 4.0 [+ O +6 |+ 0 +10 [+70 +25.0 |+ O 1.2 ||+ 6.0 |~ 1.2
5¢.19= 7639 65 1— 0 =2.5 =0 |4 =0 |6 — 0 {14 12— 0 |[= 5.2
+ 5.0 |+ O 0 |+ 8 + 0 +12 1+ 0 +30.0 |+ O 14+ 80— 1.4
7639~ 1009 | g =0 |-3.0 -0 |-5 -0 |-8 ~ 0 |-20 h44|_ o | 64
+ 6.0 {[+ O 10 + 0 +16 [+ O +40.0 |+ 0 1.6 { +10.0 | - 1.6
100.9 = 1319 1190 |~ 0 |—4.0 -0 |-6 -0 |-10 -0 [=25 {17.6 |- 0 |— 7.6
+ 8.0 |+ O +12 + 0 +20 + 0 +50.0(+ O 1.8 | +12.0|— 1.8
1319 = 171.9 1130 |- 0 |=5.0 -0 [-8 -0 |-12 -0 [=30 [21.8]- 0 (- 9.8
171.9 — 200 +10.0 [+ O 0 {+16 |+ © +25 |+ 0 +60.0 |+ O 1.8 {+16.0 |~ 1.8
. 16.0 {—- 0 -6.0 - 0 {-10 -0 |=16 — 0 |-—40 27.81— 0 |—11.8

Continued on page 9
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PREFERRED LIMITS AND FITS

TABLE 6 LOCATIONAL CLEARANCE FITS (continued from page 8)
Limits are in thousandths of an inch.
Limits for hole and shafc are applied algebraically to the basic size to obtain the limits of size for the parts.

Data in bold face are in accordance with ABC agreements.
Symbols H9, {8, etc., are Hole and Shaft designations used in ABC System (Appendix I).

Class LC 6 Class 1C 7 Class 1 C 8 Class1C 9 Class 1.C 10 Class 1.C 11
- J Standard || _ oT Standard - uT Standard | _ Standard | _ | Standard w ¢ | Standard Nominal
o Limits ° ¢ Limits o U Limits ° ¢ Limits oy Limits © %) Limits Sizé Hange
2§ e§ 'R ¢§ ¢ g ¢ IncHes
‘€ §£| Hole| Shaft £ ¢| Hole | Shaft ‘g | Hole| Shaff 'E ¢ Hole | Shaft ‘Bd Hole—l Shaft §§ Hole | Shaft
=T| Ho| 8 J|4T| HI0| €9 | 2T{ HIO| d9| —=T] HIl | cl0 |=T| HI2 & =0 H13 Over To

1

03 {+1.0~03106|+16|-06 | 1.0|+16/—1.0] 25+ 25— 25 4+ 4|- 4 sp 85 | b 12
1.9 0 —09 3.2 0|-16| 36/—0]|—20] 66/— 0/— 41| 12|- 0, 8 17|=304- 11 I
03 |+12|-0a [[o8[+1.8—08 | 12]+18{—12] 28{+ 30— 28T asls 51— as| e\x'1l- 6 (15 |54
2.3 0]—11 (38 0 -20 | 42|/—-0!-24]| 76/— 0]- 4.6|145|~ 0|~ 95| 200~ 0|13 | :
05|+1.34-05(10f+22-10] 16[+22]-16]3.0/+ 35— 3.0 5]+ 6 |- 5 1+ 9 11 0246 — bao
2.8 0-14 (46| o |-2a| 52/ -0|-30[87\- 00— 52] 17— 0}{—11 |- 016 | :
06|+ 1.6—06|[1.2]+28[-121] 20{+28]—20] 3.5+ 4.0~ 3.5] 6/+ 7|~6 8+10 8 [ (.0 |4
3.2 0-16 (56| 0 |—28] 64— 0 |[~36({103|— 0 |- 63} 20/~ 0~13 | 28— 0j—18 | ™ :
08 |+20-08[16]+35(-16 [ 25[+35|—25] 45[+ 50— 4.5 7|+.8Y- 7 wl+12-101] 5 [
4.0 0 —2071] 0 |-36] 80 —0 |—45|13.0|— 0 — 8.0| 23]-28 |- 15 (- 022 | ™ ‘
1.0(+259-10[[20]+40—20] 3.0/ +40]-30]5 i+ 6 |~ 5 8% 10 [— 8 120+16 12 [ 9 | o
5.1 0 [-26 | 85 0 |-45 | 95/ —0|-55]|15 |- 0 |- 9}~28 - 0|-18 44— o0l-28 | ™ :
1.2 [+3.0-12 f25]+45(-25 | 40{+45—40} 6 + 7 -6 18i+ 12 | — 10 141+ 18 - 14§ ) o0 o
6.0 0 ~3.0fwo] o |-55]115|—0 |~70[|17.5(— 0 |—1053 34— 0 |_ 22 50— 0-32 | & :
14 |+35—-14 [[30+50-3.0]|50|+50{—50] 7 |+ 9 2V7 ] 11|+ 14 —11 16 |+ 22 |- 16 .
1400 36 le 0 |-65 135/~ 0 |—85|21 |- 0= 12 ] 39— 0 —25 60/— 038 [ 315~ [473
16 {+4.0|— 16 |35 |+ 6.0 — 3.5 6 +6 |~ 6 8 |+ 10— 8 12 |+ 16 |- 12 18 [+ 25 — 18 473 — [7.00
8.1 0 |—41 135 0 75 |16 |~ 0]-10 |28 <40 |- 14| 44— 0 |_ 28 68— 0]—43 | * .
20 {+45(—20 040 |+70-40 ]| 7 |+7 |=7 |A0+12 |- 10 | 16/+ 18 |~ 16 22(+ 28 - 22 | 0 oo
9.3 o a8 155 0 /-85 |185|~0 |-11.5|\29 1= 0 |- 17| 52— 0]—-3%4 | 8|— 01-50 | " ‘
2.2 +5.0t2.2 45|+ 80—45 | 7 [+8 |[=n [ 12 [+12 |~ 12 =20+ 20 |- 20 28+30-28 [ o0 |
10.2 0 52 175 0—95 |20 |—0 }<12"[ 32 |— 0 |- 20| 60— 0 |~ 40 88|~ 0|58 | ~ :
25 1+6.0-25]50l+ 90/- 5 B |+9 |=8 | M |r1a |~ 14 ) 22+ 22 (-2 | 30]+351-30 | 5 koo
120 | o0 60 oo of-11 |23 |=¢04-14 [37|—0 |- 23| 66— o|—44 | 100|— 0O }-65 |~ ‘
28 [+ 6.0~28 |5.0 [+ 100~ 5 9-f+10 (-9 [ 16 .16 — 16 | 25[+ 25 |~ 25 | 35{+40 =35 | . || o
128 0 -68 |21.0 0-11 {258V-0 |-15 |42 (-0 |- 26| 75— 0[-50 | 115/— 0} 75 |72~}
0+ 8.0 30 ol+12.0 -6 o [4127 [-10 | 181+20 |- 18 [ 28]+ 30 [~ 28 | 40 |+ SO - 40 4
o BT g [ 80 EY Dia 0 10 [Zi8 | so |- 0 = 30| s8|— 0 |-58 | 10| 0} 9 |1969— 009
. 10.0 3.5 . o H£7 12 {416 |-12 20 1+ 25 |- 20 30|+ 40 | — 30 45 |+ 60 |- 45 _
LiSL+ %0 = 9.5 3;8 i16oO 57 |38 -0 |=22 |61 |- 0 = 36 | 110]— 0l=70 |165 |= 0l105 |30-09~ 4149
) - 4.0 -8 14 420 |=14 | 25 [+30 |~ 25 | 40l+s50 [—40 | 0|+ 80 |- 60 _

40 14120 750 | 80400/ To0 {0 1T |56 | 95120 = 4s [ 140(— 0 |~ 90 |220 |- 0 [0 [4149 6D
24.0 1 0 40.0[=\0

4.5 {416.0 = 4.5 ‘al2s.0 -9 16 1425 |-16 30 |+ 40 j— 30 501+ 60 | — 50 70 {4100 1 70 ]
35.2 6o 14.5 58,8 _250 25 57 |—=0 [-32 | 95 |- 0 |- 55 | 170|— 0 | 110 ] 270 = 0 170 56.19 - 1639
5.0 {+20.0 — 5 10.0]+30.0 [-10 18 [+30 [-I8 S5+ 50 = 3 50|+ 80 [— 50 BU[F125 F 80 —
SO ms T EAP% 550 e [Zo 138 [115 =0 | 65 | 210f— 0 |—130 |330 |- 0 fa0s {7630 =109
6.0 [+25.0 = 6 | 12.0[+40.0 =12 |20 [+40 |-20 | 40 [+ 60 |- 40 | 60[+100 |~ 60 | 90 14160 |~ 90 |00 6 3] 9
470 0 22 670~ 0 |27 I8 |-0 1=45 140 |— O |~ 80 { 260 —0 |—160 |410 |— 0 4250 : :
7.0 [+30.0 = 7 | 14.0[+50.0 [=14 | 25 |+50 |-25 50 1+ 80 |- 50 [ 8014125 [— 80 [100 [4200 100 .1 o o)
570 | 0 L27 1 940- 0 {44 |05 |~0 |-55 |180|— 0 =100 | 330{— 0 [-=205 |500 ;- ©O 1300 . .
7.0 1+40.0_ 14.0/+00.0°"_14 25 1460 |-25 50 [+100 |— SO 90 +160 | = 90 [125 [+250 125 5
72.0 0 L3z [14.00= 0 |s4 |15 |—0 |65 [210 |- O j—110 | 410 =0 |-250 [E25 |—= 0375 171.9h—~oo _

End of Table 6
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TABLE 7 LOCATIONAL TRANSITION FITS
Limits are in thousandths of an inch. .
Lim|ts for hole and shaft are applied algebraically to the basic size to obtain the limits of size for the*matink parts.
Data in bold face are in accordance with ABC agreements.
“*Fit ’’ represents the maximum interference (minus values) and the maximum clearance\{plus values).
Symbols H7, js6, etc., are Hole and Shaft designations used in ABC System‘(Appendix I).
Class LT 1 Class LT 2 Class LT 3 Class LT 4 Class LT 5 (lass LT 6
Nomina Standard Standard Standard Standard Standard Standard
Size Range Limits Limits Limits Limits Limits Limits
Inches Fit Fit Fit Fit Fit Fit

Hole | Shaft Hole | Shaft Hole | Shaft Hole | Shaft Hole | Shaft Hole |Shaft

Over o H7 is6 H8 | js7 H7 k6 H8 k7 H7 | n6 H7 | a7
0 - 0.]2]-010|+04} +0.10|-0.2 ,+0.6 | +0.2 —0.5+0.4 |+0.5 -0.63|+0.4 [~0.65
+0.50 —0 | -0.10(+0.8—0 5.2 +0.1%—0 [+0.25 [+0.13| —0 |+0.25

012 — o0.14 |7015|+05 | +0.15]-0.25,+0.7 | +0.25 —0.6{+0.5 {+0.6 [—0.8) +0.5/+0.8
: : +0.65| —0 —0.15,0.95{—0 [-0.25 +0.2| -0 |+0.3 |+0.2|| —0 |+0.3
0.24 — 0.40 —0.2 |{+06 | +0.2 |—031+09 | +03 | 0.51+0.6<] +05 [0.7(+09 |+0.7 —0.8/+0.6[+0.8 |-1.0/| +0.6 [+1.0
: . +0.8 | —0 0.2 |[+1.2|—-0 |03 |[+0.5|—0 +0.1 |+08/—0 [+01 | +0.2|—0 |+0.4 |+0.2[| —0 |+0.4
0.40 o |92 +0.7 | +0.2 0.35{+1.0 | +0.35( —0:54+0.7 |41+05 |—08(+1.0 {+08 —0.9/+0.7(+0.9 {—-1.2/| +0.7)+1.2
T +0.9|—0 —0.2 +1.35| -0 | 90.35]+0.61—-0 +0.1 {+0.9]— +0.1 }+0.2(—-0 i+0.5 |+0.2]| -0 [+0.5
0.71 Lo —0.25/+0.8 | +0.25]—04|+1.2 | +0.4:{=0.6|+08 | +06 |-09|+1.2 [+09 | —-1.1{+0.8\+1.1 |—-1.4{| +0.8/+1.4
T +1.05| -0 —~0.25|+1.6|—-0 | 04 }+0.7!-0 +0.1 [+1.1]|~ +0.1 +0.2/—0 {+0.6 [+0.2[| —0 |+0.6
1.19 1.97 0.3 {+1.0] +03 |[05[+1.6,+0.5 |-0.7{+1.0 | +0.7 | -1.1]+1.6 [+1.1 —1.3{+1.0(+1.3 [(—L7{ +1.0{+1.7
ST +13 {~0 —03 |+21 -0 05 |+09|—0 +0.1 {+1.5| — +0.1 +0.3|—0 }+0.7 }+0.3]] —0 | +0.7
-0.3 |+1.2) +03|-06|+18|+0.6 | —08|+1.2 | +08|-1.3]+1.8 |+1.3 —1.5]+1.2]+1.5 | =2.0/| +1.2|+2.0

197~ 345 1+1.5 | -0 | 0.3 |+24(—0 | 0.6 |+1.1|-0 | +01|+1.7{—-0 [+01 | +04|—0 |+0.8 |+0.4| —0 |+0.8
y —0.4 |+1.4 +0.4 1-90.7{+2.2 { +0.7 | -1.0|+1.4 | +1.0 [-1.5|+2.2 [+1.D ~-1.9{+1.4{+1.9 |24 +1.4/+2.4

35— 4B 118l -0 | —0air9|-0 |07 |+13|-0 |+01[+21{-0 |+01 |+04]—0[+1.0 |+04| —0 |+1.0
473 — 7.09 0.5 | +1.6 | «0:5)—08{+25 | +0.8 | -1.1{+1.6 | +1.1{_1.7|+25 |+1.7 —2.2|+1.6{+2.2 | -2.8]| +1.6] +2.8
: : +2.1 | -0 05 |+3.3|—-0 0.8 | +1.5(—-0 +0.1 [+2.4|—-0 !+01 | +0.4|—-0 (+1.2 [+0.4| —0 | +1.2
7.00 — 9.85 0.6 | +1,84 0.6 |—09|+28 [+0.9 | -1.4}+1.8 | +1.4 [—2.0/+2.8 [+2.0 | —2.6{+1.8{+2.6 |-3.4[ +1.8/+3.2
: : +2.4 =0 —064+3.7(—0 | 09 |[+16|—-0 +0.2 [ +26]| -0 | +0.2 +04]—0 (+1.4 [+04] —0 |+1.4
9.85 — 12.k1 | 0.6+2.0 | +0.6 |-1.0/+3.0 | +1.0 [ —1.4[+2.0 | +1.4 1-2.2(+3.0 } +2.2 | —2.6/+2.0{+2.6 [-3.4| +2.0| +3.4
+2.6\v— 0 —061+40;—-0 | -1.0 |+1.8{—-0 +0.2 | +2.8/ -0 |(+0.2 | +0.6/—-0 |+1.4 |+0.6] —0 | +1.4

12.41 — 15.75 |&0.7 | +2.2 | +0.7|-1.0{+35 | +1.0 | ~1.6|+2.2 | +1.6 [—-2.4|+3.5 | +2.4 —3.0) +2.2|+3.0 |-3.4| +2.2[ +3.8
2910 —0.7 |+4.5] — ~1.0 } +2.0(—0 +0.2 {+3.3|~0 {+0.2 | +0.6| —0|+1.6 [+04| —0 | +1.6

15.75—19.69 | 0.8 | +2.5 | +0.8|—~1.2|+4.0 | +1.2 | —1.8[+2.5 | +1.8 [-2.7_+4.0 | +2.7 | —3,4[+2.5/+3.4 | 43| +2.53| +4.3
+33 -0 —081}+52|—-0 | -1.2 | +2.3;—0 +0.2 1+3.8] -0 +0.2 +0.7, -0 |{+1.8 |+0.7{ —0 | +1.8

End of Table 7
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TABLE 8 LOCATIONAL INTERFERENCE FITS

Limits are in thousandths of an inch.

Limits for hole and shaft are applied algebraically to the
basic size to obtain the limits of size for the parts.
Data in bold face are in accordance with ABC agreements,
Symbols H7, p0, etc., are Hole and Shaft designations

used in ABC System (Appendix I).

Class LN 1 Class LN 2 Class LN 3
Nominal -5 Standard oY Standard - Standard
Size Range °¢g Limits ° 5 Limits oc Limits
Inches ,8 E) .ﬂ E) g‘;‘;)
E’g Hole | Shafe{ € § | Hole | Shaft| .E | Hole | Shaft
Over To | = & HG nS | =) H7 | p6 | =E| H7 16
0 - 0.12 0 + 0.25 1 +0.45 0 |+ 0.4{+ 065! 0.1 )+ 04|+ 0.75
045 | ~ 0 |+0.25] 0.65/ — 0 {+ 0.4) 073~ 0 |+ 05
0.12 0.24 |0 1+ 03 [+05 0 |+ 05|+ 0.8] 0.1+ 0.5[+09
e = 0 05 |- 0 [+03 { 08 |— 0+ 05| 09 0 [\ 0.6
0 + 0.4 |+0.65 0 + 0.6(+ 1.0} 0.2 |+ 076"+ 1.2
0.24— 0.40 |g65 |- 0 |+04 | 1.0 |~ 0 |+ 06| 1.2/ 0 |+ 08
0.40— 071 | O + 0.4 |+0.8 0 |+ 0.7+ 1.1] 03 )+ 0.7+ 1.4
) 0.8 |— 0 +0.4 1.1 {— 0i+ 0.7 44— 0 |+ 1.0
- 0 + 0.5 [+1.0 0 |+ 0.8/+ 1.34°\0.4 |+ 0.8{+ 1.7
071 = 119 440 | -0 1405 | 1.3 |— 0 |+ 68 1.7|~ 0 |+ 1.2
119 197 |.0 + 0.6 |+1.1 0 [+ 1014161 0.4+ 1.0+ 2.0
- L 11 |- 0 |+0.6 | 1.6 |— 0f+1.0] 20{— 0 |+ 1.4
1.0 315 (01 [+ 07 413 102 Jr izl 210 0414 1.2[+ 2.3
- 13 |- 0 |+08 ]| 21./&0 |+ 14| 23({— 0 |+ 1.6
315 4.73 0.1 + 0.9 [+1.6 0.2+ 1.4{+ 25| 0.6 |+ 1.4+ 2.9
- 4 1.6 |~ 0 |+1.0 | 25 |— 0 |+ 1.6 29|~ 0 |+ 2.0
473 500 (02 |+ 1.0 1419102 |4 1.6/+ 2.8] 0.9 1+ 1.6+ 3.5
R 19 [— 0 {+1.2°1 28 |— 0 {+1.8]| 35|— 0 |+ 25
0.2 |+1.2 Im22 [ 0.2 ]+ 1.8+ 3.2 1.2+ 1.8+ 4.2
7.09 = 985 15 '~ 0 (wl4 | 32(-0 |+20] 4a2|- 0 |+30
0.85 — 12.41 10.2 | +d2 [+23 | 0.2 [+ 2.0/+ 3.4| 1.5+ 2.0+ 4.7
23 |©\0 [+1.4 | 3.4 |~ 0 |+22)] 47— 0 I+ 35
1241 — 1575 |02 4 1.4 426 | 03 Ty 22(¢ 39 231+ 22+ 5.9
’ : 2611 -0 |+1.6 | 39 |- 01+ 25| 59|~ 0 [+ 45
02 1+ 1.6 |+2.8 | 0.3 |+ 2.5|+ 4.4 2.5+ 2.5+ 6.6
15.75 — 19.69 Vo'g" | 29 |+1.8 | 4.4 |— 0 [+ 2.8| 66|— 0 [+ 5.0
+ 2.0 0.5 |+ 3 [+ 595.5] 4 +3 [+9
19.69 — 3009 — 0 5.5 |—o0 [+ 359 - 0 |+ 7
0.09"41.49 + 2.5 0.5 |+4 [+ 7.0] 5 + 4 +11.5
30 -0 7.0 |~ 0|+ 45)1L5]~ 0 |+ 9
1N49 — 56.1 + 3.0 1of+s +9 V7 [+5 j+1s
49~ 56.19 -0 9 ~ 0|+ 6 (15 |="0|+12
<619 - 7619 + 4.0 1 + 6 {411 10 + 6 +20
-— A\vJ I v n [ rav v T LU
+ 5.0 1 + 8 |+14 12 + 8 +25
76.39 —100.9 ~ 0 14 |- o|+9 |25 |= 0 (+20
+ 6.0 2 +10 {+18 15 +10 431
100.9 -=131.9 -0 18 - 0 [+12 31 ~ 0 1+25
+ 8.0 4 +12  {+24 18 {+12 [+38
1319 -171.9 -0 24 |— o|+16 [38 |~ o0 [+30
1.9 — +10.0 4 +16  |+30 24 +16  [+50
171.9 =200 20 30 |- o0l+20 |50 |— 0 |+do

End of Table 8
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Continued from page 5
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2 LSCALE: THOUSANDTHS OF AN INCH -

FOR A DIAMETER OF ONE INCH

FiG. 4 GRAPHICAL REPRESENTATION OF STANDARD

9. Modified Standard Fits

9.1 Bilateral hole or basic shaft system fits
having the same amounts of clearance or inter-
ference remain the same as those shown in Tables
5 to 9, but the limits of size are calculated for
holes or shafts and differ from those shown in the
tables. This may be accomplished by one of the
following:

COCATIONALC INTERFERENCE FITS (SHOWR TN
TABLE 8)

LN Locational Interference fits are used where
accuracy of location is of prime importance
and for parts requiring rigidity and align-
ment with no special requirements for bore
pressure. Such fits are not intended for
parts designed to transmit frictional loads
from one part to another by virtue of the
tightness of fit, as these conditions are

covered by force fits.

8.3.3 Force Fits. Force or shrink fits con-
stitute a special type of interference fit, normal-
ly characterized by maintenance of constant bore
pressures throughout the range of sizes. The
interference therefore varies almost directly with
diameter, and the difference between its minimum
and maximum value is small to maintain the re-
sulting pressures within reasonable ‘limits.

These fits may be described briefly as follows:

FN1 Light drive fits are those requiring light
assembly pressures and produce more or
less permanent assemblies. They are suit-
able for thin sections or leng*fits, or in
cast-iron external members,

Medium drive fits are sditable for ordinary
steel parts or for shrink fits on light sec-
tions. They are abgut-the tightest fits that
can be used with high-grade cast-iron ex-
ternal members:

Heavy drive its are suitable for heavier
steel pagts\6r for shrink fits in medium

. section)

FN 4} Forcé_ fits are suitable for parts which can

be “tiighly stressed or for shrink fits where
the/ heavy pressing forces required are

FN2

FN3

(a) Bilateral holes (Symbol B)—Thi{
sult in nonstandard holes and shafts.

(b) A basic shaft system (Symbol S)—[This will
result in nonstandard holes and shafts.

will re-

9.2 Bilateral Hole Fits” (Symbol B). The com-
mon case is whereCholes are produced with fixed
tools, such as @rills or reamers; to provide a
longer wear lifé for such tools a bilatefal toler-
ance is desired.

The Symbols used for these fits are [identical
with standard fits except that they are| followed
by, the letter “*B.”” Thus “LC4B”’is a locational
glearance fit, class 4, except that is is|produced
with a bilateral hole.

are i1den-

9 for the

The limits of clearance or interference
tical with those shown in Tables 5 to
corresponding fits.

The hole tolerance is changed so thag the plus
limit is that for one grade finer than the value
shown in the tables, the minus limit e
amount by which the plus limit was lowgred, and
the shaft limits are both lowered by the same
amount as the lower limit of size of the hole.
The finer grade of tolerance can be [found in
Table 4.

uals the

ese fits
and the
limitg of
ch"tfgse
ponding

9.3 Basic Shaft Fits (Symbol S). For t
the maximum size of the shaft is basig
allowance is applied to the hole. The
clearance or interference are identical w
shown in Tables 5to 9 for the corre
fits. The symbols used for these fits age identi-

FN-5 ) impractical.

cal with those used for standard fits exfept that
() they are followed by the letter *'S.”” Thus *'LC
3 prees W3 Fne ——{i- 4S’" is a locational clearance fit, class 4, ex-
g T T cept that it is produced on a basic shaft basis.

s _m m _m o A . .
a_, ] The limits for hole and shaft as given in Tables
_2 EAroLes MR snaFTs 5 to 9 are increased for clearance fits, or de-

SCALE : THOUSANDTHS OF AN INCH
FOR A DIAMETER OF ONE INCH

RESENTATION OF STANDARD

FIG. 5 GRAPHICAL REP
SHRINK FITS (SHOWN IN TABLE 9)

FORCE OR

12

creased 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.


https://asmenormdoc.com/api2/?name=ASME B4.1 1967.pdf

PREFERRED LIMITS AND FITS

9.4 If standard stock sizes or special conditions
require the use of other hole sizes and shaft
sizes, reference should be made for the required
fit to tables in Appendix I which are taken froin
the ABC proposal.

GRADES

R

7 8

9

LAFPING B HONING
CYLINDRICAL GRINDING
SURFACE GRINDING
DIAMOND TURNING
DIAMOND BORING

BROACHING
10— Machiniap Processes REAM
TUT 15 =
J . . . TURNING
To ipdicate the machining processes which BORING
- . IN'
may nofmally be expected to produce work within MILLING

the tolerances indicated by the grades given in
this Stdndard, Fig. 6 has been provided. This in-
formatipn is intended merely as a guide in select-
ing sujtable processes for a particular grade.

PLANING 8 SHAPING
ORILLING

FIG. 6 MACHINING PROCESSES

13
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9 FORCE AND SHRINK FITS

TABLE

Limits are in thousandths of an inch.

Limicts for hole and shaft are applied algebraically to the basic size to obtain the limits of size for the parts.

Data in bold face are in accordance with ABC agreements.

Symbols H7, s6, etc., are Hole and Shaft designations used in ABC System (Appendix I).
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PREFERRED LIMITS AND FITS

TABLE 9 FORCE AND SHRINK FITS (Continued from page 14)

Limits are in thousandths of an inch.
Uimits for hole and shaft are applied algebraically to the basic size to obtain the limits of size for(the pafts.
Data in bold face are in accordance with ABC agreements.
Symbols H7, s6, etc., are Hole and Shaft designations used in ABC System (Appendix, I).
Class FN 1 Class FN 2 Class FN 3 Class FN 4 Class FN S
Nomigal ) v W
. “ g Standard “ Y Standard w Standard ‘s u!{ Standard R Standprd
Size Rpnge | © €| G S| Limies [0 | Limits | g 5| Wimies | 88 Limies
Inchgs 28 £k £t R 55
E%| Hole | Shaft EG | Hole | Shaft E% | Hole Shaft -5, §( Hole Shaft] 5§ Hole Shaft
Over To —~g| H6 ~&| H7 s6 |-E | H7 t6 & H7 u6 £ H8 x7
19.69 —-24.34 6.0 |+ 2.0 |+ 9.2 9.0 |+ 3.0+ 14.0] 15.0{+ 3.0+ 2040)] "22.0 1 3.0{+ 27.0{ 30.0[+ 5.0 |k 38.0
9.2 1 -0 + 8.0.114.0 | — + 12.0|20.0]— 0 |+ 18.0 27.0|— + 25.0{ 38.0|— O t+ 35.0
24.34 - 3¢.09 7.0 |+ 2.0 |+10.2 J11.0 | + 3.0 |+ 16.0| 17.0+ 3.0{¢.22.0] 27.0} 3.0|+ 32.0] 35.0l+ 5.0 [} 43.0
10,2 | - 0 + 9.0 1160 |- 0 |+ 14.0|22.0{— 0_|+20.0] 32.0~ 0 |+ 30.0] 43.0{— O i+ 40.0
30.09 —34.47 7.5 |+ 2.5 [+11.6 | 14.0 | + 4.0 |+ 20.5§ 21.0{+M.0]+ 27.5| 31.0 4.0{+ 37.5} 44.0[+ 6.0 |} 54.0
. I 11.6 | - 0 +10.0 120.5 | — 0 |+ 18.0|27.5}—="0 |+ 25.0| 37.5|~ 0O |+ 35.0 54.0(—~ O t+ 50.0
35.47 —41.49 9.5 1+ 2.5 |+13.6 [16.0 { + 4.0 |+ 22.5] 24:0P+ 4.0+ 30.5| 36.00 4.0+ 43.5| s4.0[+ 6.0 |} 64.0
13,6 | - 0 +12.0 122.5 | — 0 |+ 20.0{3075|— 0 |+ 28.0] 43.5|— O |+ 40.0| 64.0|— o© F 60.0
41.49 — 4d.28 11.0 | + 3.0 [+16.0 | 17.0 | + 5.0 |+ 25¢0| 30.0/+ S.0{+ 38.0] 45.0f 5.0[+ 53.0| 62.0[+ 8.0 [k 75.0
' ! 16,0 | — 0 +14.0 125.0 f — 0 |+ 22.0] 38.0]— 0 ]+ 35.0( S3.04— O |+ 50.0] 75.0{— © F 70.0
48.28 — 56.19 13.0 | + 3.0 }+18.0 | 20.0 { + 5.0, |+28.0] 35.0)+ S.0{+ 43.0] 55.0} 5.0{+ 63.0 72.0/+ 8.0 [k 85.0
. . 18,0 | — © +16.0 | 28.0 |.— ONJ¥ 25.0) 43.0}— 0 |+ 40.0| 63.0|— O |+ 60.0{ 85.0|— © I 80.0
56.19 — 64.54 14.0 | + 4.0 [+20.5 | 24.0 | + 6:0'| + 34.0( 39.0|+ 6.0+ 49.0] 64.0}+ 6.0|+ 74.0| 90.0]+10.0 [}106
. e 205 { - 0 +18.0 |34.0 —+0 |+ 30.0} 49.0{— O |+ 45.0| 74.0|— 0 |+ 70.0{106 {— O 100
65.54 — 76.39 18.0 | + 4.0 |+24.5 | 29:0\[*+ 6.0 |+ 39.0| 44.0|+ 6.0l+ 54.0] 74.01+ 6.0]+ 84.0{110 [+10.0 [}126
) : 245 1 - 0 +22.0 }39.0 | — 0 +/35.0 54.0|— 0 |+ 50.0| 84.0|]— O |+ 80.0]126 (- 0 120
76.3 g1 7 20.0 | + 5.0 {+28.0 {'32.0 | + 8.0 |+ 45.0] 52.0/+ 8.0l+ 65.0| 82.0+ 8.0+ 95.0{128 [+12.0 148
298179 1280 | - 0 [425:0]45.0 | = 0 |+ 40.0|65.0|— 0 |+ 60.0] 95.0|- 0 |+ 90.0/148 |- O [|{140
87.79 —10.9 23.0 | + 5.0 4310 | 37.0 | + 8.0 |+ 50.0| 62.0|+ 8.0{+ 75.0] 92.0+ 8.0{+105 148 [+12.0 [}168
: : 31.0 | — 0 #28.0 [50.0 | — 0 |+ 45.0]75.0{— O |+ 70.0{105 |- 0O |+100 168 |— O 160
100.9 —115.3  |24-9 | #6.071+34.0 [ 40.0 | +10.0 | + 56.0] 70.0{+10.0[+ 86.0[110 F10.0{+125 [164 [+16.0 {}190
) ) 34.0 ~ 0 +30.0 | 56.0 | — 0 |+ 50.0f 86.0|— 0 |+ 80.0{126 |— +120 190 [— O 180
115.3 —13[1.9 29.0M% 6.0 [+39.0 {50.0 | +10.0 [+ 66.0] 80.0[+10.0]+ 96.0|130 I10.0[+146 [184 [+16.0 [}210
39.00] — O +35.0 66.0 | — 0 [+ 60.0]96.0|]— 0 |+ 90.0 146 |- 0O [+140 [210 |- © 200
131.9 —15p.2 37.0 | + 8.0 [+50.0 |58.0 | +12.0 |+ 78.0] 88.0{+12.0|+108 148 W12.0{+168 {200 |+20.0 {}232
' ' 50.0 [ - 0 +45.0 [ 78.0 | ~ 0 |+ 70.0{108 |— 0O [+100 168 |~ 0 {+160 [232 [~ O 220
152.2 —1709C  [42.0 | + 8.0 |+55.0 168.0 | +12.0 |+ 88.0}108 |+12,0/+128 [168 l+12.0|+188 [230 [+20.0 |+262
: 55.0 | — 0 |+50.0 |88.0 [— 0 |+ 80.0[128 |— 0 [+120 188 |- 0 |+180 |262 |- O [|+250
171 50.0 | +10.0 [+66.0 §74.0 | +16.0 | +100 [124 [+16.0{+150 184 [16.0|+210 j275 [+25.0 [+316
71.9 — 200 66.0 | — 0 [+60.0 100 |- 0 |+ 90 |I150 |- 0 |+140 J210 |~ o0 [+200 {316 |- 0 [+300

15

End of Table 9
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L~Lower Limit

Tolerance Unit 0.001 in.

APPENDIX
Limits for Holes C to X

U—-Upper Limit

69°61—CL L]
TLLT=SLST

2.4
3.3
0.8
1.0
L6

7.5
2.5

9.0
5.0
4.4
5.3
6.8
2.8
4.0
6.0
0.0
1.3
0.3
1.6
0.9
2,7
1,3
3.0
3.0
5.0
5.0
8.0

8.0
1.2

0.7
1.8
1.3
2.7

20.0
22.0
32.0
16.0
13.0
15.0
19.0
25.0
_2.0
11.0
10.0
16.0
25.0
40.0
0.4

GLS1—86"¢

19
28.4
11.]
17.4
P
22.(
7.0
7.0
0.2
1.2
0.6
1.6
1.1
2.4

86°¢1-1¥" [l

20.
14,
14.
22.
11.
14,
35.

0.

1y -21-€0°Ift
EO'11—58°(

7.0

6.5
7.5

9.5
3.4

4.2
2.2
1.9
2.7
0.7
0.9
1.2
2.0
3.0
5.0
8.0
12.0
1.3
0.7
2.0
1.0
2.5
2.5
4.0
4.0
1.0
0.6
1.4
0.8
2.2

17.0
24.0
12.0
10.0
12.0
15.0
19.0
4.5
5.2
20.0
30.0
0.0
0.9
0.3
6.0
6.0
0.2

15.0
Continued on page 17

$8'6—98°8

98°8—88"/

7.0
5.8

1
0.7

6.8
4.0

3.2
3.8
4.8
2.0
1.8
2.4
0.6
0.8
1.2
1.8
2.8

4.5
7.0

12.0
1.8
1.0
2.2

2.3
3.5

6.0
1.0

12.8
14.5
10.0
9.8
11,5
140
19.0
8.5
18.0
0.0
0.9
0.3
l.
3.5
6.0
0.2
0.5
1.3
0.8
2.0

88°L—60"4

22.0
28.0

60°L —¢'9

0

£°9—26°G
Z$S—EL Y

3.5
2.6

8.0
8.5
5.1
60
7.5
3.2
4.1
1.6
2.2
0.6
0.7
1.0
1.6
2.5
4.0
1.0
0.6
1.6
0.9
2.0
2.0
3.0
30
5.0
5.0
0.2
1.1
0.8
1.7

10.
1.6

0.8

10.5
12.0
18.0
12.0
16.0
6.0
6.0
10.0
16.0
25.0
0.0
0.7
0.3
0.5

€LY=¥6"4

7.0

7.2
5.0

9.2
10.5
16.0
8.5
10.0
14.0
4.4
5.2
6.5
3.0
2.3
2.8
3.6
1.4
1.4
1.9
0.5
0.6
0.9
1.4
2.2
3.5
5.0
9.0
14.0
0.0
0.7
0.2
0.9
0.5
1.4
0.8
1.7
1.8
2.5
2.5
4.5
4.5
0.2
0.7
0.4
1.0
0.7
1.5

Y6 E—ST1°¢

22.0

S1°€=96°7
96°7-L6"1

7.8

9.0

13.0
5.8

7.0

8.5

11.0
4.0

3.7
4.3
5.5
2.5
1.9
2.4
3¢0
1.6
0.4
0.5
L.5
1.5
2.2
2.3

1.2
3.5

1.1
1.2
1.8
7.0
12.0
0.0
0.5
0.4

1.1

6.0
0.7
4.5
18.0
0.2
0.8
0.7
3.2
0.1
. 0.6
0.4
0.8
0.5
1.3

L6 186"
86 T—61"1

Diameters Over: To (Inches)

6.6
7.5
11.0
5.0
4.6
5.5
7.0
9.0
3.0
3.0
3.6
4.5
2.0
1.6
2.0
2.6
1.0
1.0
1.4
0.4
0.6
1.0
1.6
1.0
0.6
1.2
1.3
2.0
2.0
3.0
3.0
0.1
1.1
16

2.5
4.0

6.0
0.6
0.4

0.4
10.0
16.0

0.0

0.4

0.2

0.5

0.3

0.7

0.5

6T T1-56"(
$6°0—1L°¢

5.7
6.5
1.6
1.3
1.6
2,0
2.8
0.8
0.8
0.8
1.2
2.0
3.5
5.0
8.0
12.0
0.0
0.3
0.7
1.0
1.0
1.7
2.5
2.5
0.0
0.5
0.2
0.6
0.3
O.

9.5
4.5
3.7
4.5
6.0
7.5
2.5
2.4
2.8
3.6
1.1
0.3
04
)
0.2
0.5
0.3
0.5

1£°0—95"°(

95°0—0¥"(

3.0
3.6
4.8
6.0
2.0
1.9
2.2
2.8
1.2
1.0
1.3
1.6
2.2
0.6
0.65
0.95
Q.25
0.3
1.0
1.6
2.8
4.0
7.0
10.0
0.0
0.25
0.15
0.4
0.8
1.4
1.4
2.0
2.0
0.0
0.4
0.2
0.5
0.2
0.8

4.5
5.1
7.5
3.5
0.4
0.7
0.3
0.5
0.5
0.8

0¥°0—¥Z°(

3.9
4.4
6.5
3.0
2.5
3.0
3.8
5.1
1.6
1.6
1.9
2.4
1.0
0.9
1.1
1.4
1.9
0.5
0.25
0.4
0.6
0.9
1.
2.2
3.5
60
9.0
0.0
0.25
0.15
0.3
0.3
0.5
0.4
0.7
0.7
1.1
1.1
1.7
1.8
0.0
0.4
0.1
0.5
0.2
0.7

YT 0~-¢I°(

3.5
4.0
5.8
2.8
1.9
2.4
3.0
4.2
1.2
1.3
1.5
2.0
0.8
0.7
0.9
1.1
1.6
0.4
0.45} 0.6
0.65] 0.8
0.151 0.2
0.2
0.3
0.5
0.7
1.
1.8
3.0
5.0
7.0
0.0
0.2
0.1
0.3
0.2
0.3
0.4
0.6
0.6
0.9
0.9
1.5
1.5
0.0
0.1
0.1

Z1°0—(

1wy

apeiq]

S1°H

5.0
2.5
1.6
2.0
2.6
3.5
1.0
1.0
1.2
1.6
0.6
0.5
0.9
1.3

0.3
0.35

0.5
0.25
0.4
0.6
1.6
2.5
4.0

6.0
0.15

3.1
3.5
0.7
0.1
0.2
0.0
0.1
0%23)
015
0.3
0.3
0.5
0.5
0,8
0.8
1.2
1.3
0.0
0.0
0.0

U+
U+
U+
U+

§U+

U+
U+
U+
U+
U+
U+
U+
L+
U+
U+
U+
L+
U+
U+
U+
U+
L+
U+
U+
L+
U+
U+
U+
U+
U+
U+
U+
U+
L+
U+
Lo
Uy
U+
U+

11
10
11
12
13
5-13
10
11
7

8,9, 111 L+

10
11

8-11
7-9
6-9
6,7
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APPENDIX 1

Limits for Holes C to X (Continued from page 16)

Tolerance Unit 0.001 in.

U-Upper Limit

'L-Lower Limit

Diameters Over: To (Inches)

7

D

w

=

0

2

S TE= - g (o= S 18 19 fo 1819 1o i Il g
SiSIS B[S S |2 Sjaldlad (G| i |8 |6 | |5 ]d |8 & ||
o . ! piroq ottt el rie e by 1 I ! ] ! ! i TolEMT T
2T | SREIRRIEEBIRIGRILEIEIR(A (18818 8|2 (zd® (2|
2 & ]| Bl (S (s|=|~|~|d]S A R[S ¢ IR |8 |& |3 AN [ |
G u4 fo.1 fo.1{0.1{ 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.4 0.4 0.4
L4 10.35/0.4]0.5| 0.6 0.7 0.8 1.0 1.2 1.3 1.5 1.6 1.8 2.0
7 U~ [0.0 [0.0{0.0| 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
M L4 10.4 10.5/0.6] 0.7 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.5
8 U4 J0.0 [0.0]0.0] 0.0 0.1 0.2 0.2 0.3 0.3 0.4 0.4 0.5 0.6
L4]0.610.70.9] 1.0 1.1 1.4 1.6 1.9 2.2 2.4 2.6 3.0 3.4
6 U4 0.2 |0.2]0.29 0.4 0.5 0.5 0.6 0.7 0.9 1.9 1.1 1.2 1.2
L [0.45]0.5/0.65 0.8 1.0 1.1 13 1.6 1.9 22 2.3 2.6 2.8
7 U4 0.1 ]0.1}0.2] 0.2 0.3 0.3 0.3 0.5 0.6 0.8 0.8 0.8 0.9
L4 ]0.5]0.6]0.8] 0.9 1.1 1.3 1.5 1.9 2.2 2.6 2.8 3.0 3.4
Nl 8 U4 lo.1 Jo.1j0.1] 0.2 0.2 0.2 0.2 0.2 0.3 0.4 0.4 0.5 0.5
L4 ]0.7 10.8[1.0] 1.2 1.4 1.8 2.0 2.4 2.8 3.2 3.4 4.0 4.5
9-11 |u4]o.00.0j0.0] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
9 L4{1.0{1.21.41 1.6 2.0 2.5 3.0 3.5 420 4.5 5.0 6.0 6.0
10 L4 [1.6]1.82.2! 2.8 3.5 4.0 4.5 5.0 6.0 7.0 8.0 9.0 10.0
11 Tedles {30351 4.0 5.0 6.0 7.0 9.0 10. 12.0 12.0 14.0 16.0
6 U4 [0.35]0.4]0.5| 0.6 0.7 0.8 1.2 1.3 1.5 1.6 1.9 2.1 2.2
P L-110.6]0.7j0.9{ 1.0 1.2 1.4 1.9 2.2 2.5 2.8 3.1 3.5 3.8
7 U~ |0.2510.3]0.4] 0.4 0.5 0.6 0.9 .1 1.2 1.4 1.4 1.7 1.9
L410.6510.81.01 1.1 1.3 1.6 2.1 2.5 2.8 3.2 3.4 3.9 4.4
6 U~ [0.45/0.5(0.7 ] 0.9 1.1 1.2 104 1.7 2.2 2.6 3.2 4.1 4.4
R L4 0.7 |o.8[1.1] 1.3 1.6 1.8 2.1 2.6 3.2 3.8 4.4 5.5 6.0
; U4 0.4 {o0.4]0.6] 0.7 0.9 191 1.1 1.5 1.9 2.4 2.7 3.7 4.1
L4 0.7 |0.9]1.2] 1.4 1.7 220 2.3 2.9 3.5 4.2 4.7 5.9 6.6
ud [o.ss{o.6l0.8 | 1.1 1.3 1.6 {1.8[2.0(2.5[2.7| 3.2{ 3.7| 4.21 4.6 [ 4.6 [5.6 5.7 [ 6.5 6.6 | 7.6 B.4J 9.4
6 L4]o.8]0.901.2] 1.5 1.8 2.2 12.5(2.7]3.43.6] 4.2 4.7] 5.2] 5.8] 5.8] 6.8] 6.9] 7.7] 8.0/ 9.0 10.0, 11.0
S ; U- 0.5 {0.5(0.8| 0.9 1.1 1.4 {1.51.7{2.312.5] 2.9 3.4| 3.9| 4.4| 4.4 5.2! 5.2] 6.2 6.2 7.2 {[8.1} 9.1
L4 l0.8[1.0{1.4] 1.6 1.9 2.4 [2.712.9]3.73.9] 4.5] 5.0l 5.5 6.2{ 6.2] 7.0 7.2{ 8.2] 8.4/ 9.4[lo.6] 11.6
6 U J1.5]1.8{2,0{2.312.8(3.2[3.7{ 4.7 4.7 5.7] 6.6 6.6] 7.6} 8.7 8.7{ 9.6{11.0 11.4] 13.4
L] 2.0/2.4]2.6[3.053.5(4.1 4.6] 5.7 5.7| 6.7| 7.8] 7.8] 8.8] 9.9] 9.9[11.0]12.4 {[3.0; 15.0
T 5 U~ 1.311.61,8[2.0[2.5(3.0[3.5! 4.4{ 4.4] 5.4] 6.4] 6.4] 7.4] 8.2] 8.2l 9.2li1.2 151131
L4 |... |.# 2.1|2.6[2.83.23.7(4.4[4.9] 6.0 6.0] 7.0 8.2 8.2] 9.2]10.2]10.2[11.413.4 [l4.0[15.6
6 U4 10.6500:8711.0 1 1.3 [1.5]1.72.30.6[3.33.8(4.7(5.7] 6.7} 6.7{ 7.7| 8.6} 9.611.6|11.7]13.7[15.6)17.6 9.4 | 21.4
L4 oo i 1(1.4] 17 12.012-2[2.93.2/4.0[4.5/5.6]6.6] 7.7] 7.7| 8.7] v.8[10.8112.8{12.9[14.9117.0 19.0 [F1.0] 23.0
u . U~ 10.6 10.741.01 1.1 11.311.512.112.413.0[3.514.515.5} 6.4] 6.4] 7.4} 8.4] 9.4111.4[11.4113.2115.2017.2 ll9.1]21.1
L— 1.0 [1.2{1.6 ] 1.8 [2.1{2.313.1B3.414.2]4.7(5.9(6.9| 8.0| 8.0] 9.0]10.2[11.2{13.2{13.4(15.217.4119.4 (21.6] 23.6
6 U— 1.511.7,2.1]2.6 2.8 3.814.815.716.71 7.7] 8.7] 9.7]11.6]11.6]13.6115.7{15.7}17.6]19.6 121.4]24. 4
L— 1.912.2,2.6|3.23.44.5(5.5{6.6{7.6 | 8.7 9.7[10.7]12.8(12.8114.8{16.9[16.9]19.0 21.0 [23.0]26.0
v . U— 1.311.511.912.412.613.514.5{5.516.5| 7.4 8.4 9.4|11.4|11.4113.4/15.2{15.2117.2(19.2 |21.1] 24.1
L—t.o.ofo [ ] 12.002.3[2.713.43.6|4.7|5.7(6.9(7.9] 9.0{10.0[{11.0{13.2(13.2115.2{17.2|17.2]19.4[21.4 [23.6] 26.6
U—10.851.1}1.311.5]1.7]2.1,2.4:2.83.84.8]5.8]6.7 (7.7} 9.7[11.7]11.7]13.6]15.6]15.6]17.7]19,7[21.6[24.6 |27.4[29.4
x| ¢ L—[1.1 [1.411,7]1.9[2.1]2.6]2.9]3.4]4.4]5.5/6.5]7.6[8.6]10.7 [12.7]12.7]14.8|16.8 [16.8]18.9]20.9[23.0[26.0 [29.0] 31.0
; U—10.8 11.011.2 {1.3 {1.5{1.92.212.63.614.515.5]16.5{7.5| 9.4 11.4|11.4|13.4115.4{15.4|17.2{19.2]21.2124.2 |27.1} 29.1
L— 1.2 [1.5{1.8 2.0 {2.2 [2.7]3.03.6 |4.6]5.7]6.7[7.9[8.9f11.0]13.0[13.0]15.2117.217.2119.2]21.2123.4 26.4 129.6]31.6

—
~

End of Table
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APPENDIX I

LIMITS FOR SHAFTS c to x

Tolerance Unit 0,001 in.

L~Lower Limit

U-~Upper Limit
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