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FOREWORD

The American National Standards Committee B4 was organized in June 1920, and it developed the
AmericanStandard-ASA-B4a=1925; Foterances; Allowancesand-Gagesfor- Metal-Fits-

As a fesult of committee work during World War II by ASA and ABC (American, British, Canadian),
American| Standard, Limits and Fits for Engineering and Manufacturing (Part I), ASA B4.1-1947, was
produced| The preface to that document made significant reference to the contribution of the ABC meet-
ings in developing agreement on five basic principles, four of which apply to the present standard. These
related td the desirability of establishing common definitions, a table of preferred basic sizes, a system of
preferred |tolerances and allowances, and a uniform method of applying tolerances.

In 1973, the General Motors Corporation recognized a need for a metric standard similar-to the ISO
published an interim standard which was later adopted as an ANSI Special Métric Publication,

Sizes for [Round, Square and Hexagonal Metal Products, B32.4-1974, and the first choice sizes are all con-
sistently founded off from the Renard 10 (R10) series of preferred numbers. A logical reduction or expan-
sion of the first choice sizes can simply be achieved by utilizing the R5 or R20 series of preferred numbers
as explairjed in this standard.

The election of standard tolerance zones and preferred metric fits in this standard were based on inter-
national 4nd national standards shown in the following list:
1ISO SYSTEM PREFERRED
OF LIMITS AND FITS TOLERANCE ZONES
WORLD ISO/R286 1SO 1829
USA ANSI SR 11 ANS! B4.1 (INCH STD)
JAPAN JiS B.0401 JIS B 0401
GERMANY DIN j7160/61 DIN 7157/54/55
FRANCE NF E 02-100-118 NF E 02-131-135
UK. 8S| 4500 BS1 4500
ITALY UN! 6388/89 UNI 7218
CANADA NONE CSA B897.3 (INCH STD)
AUSTRALIA AS 1654 : AS 1654

bbove standards)have affected the availability of material stock, tooling and gages to the preferred

Final approvs
on 8 March 1978.
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ANSI| B4.2-1978

AMERICAN NATIONAL STANDARD

PREFERRED METRIC LIMITS AND FITS

1. SCOPE

This|standard describes the ISO system of limits
and fity for mating parts as it is approved for general
engineefing usage in the United States of America. It
establishes: (1) the designation symbols used to define
specific| dimensional limits on drawings, material
stock, related tools, gages, etc., (2) the preferred basic
sizes (first and second choices), (3) the preferred
toleran¢e zones (first, second and third choices),
(4) the|preferred limits and fits for sizes (first choice
only) yp to and including 500 millimeters, and
(5) defjnitions of related terms. Tolerance zones for
basic sizes in the range from 500 to 3150 mm are
specified in Appendix B.

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

2. DEFINITIONS

The| most important terms relating to limits.'and

fits are as shown in Figure 1. The terms are defined,ir
words below:

tions are assigned. The basic sizes is the same for bot
members of a fit. It is designated by the)number 40 i
40H7.

(2) Deviation. The algebraic difference between 3
size and the corresponding basic size.

(1) Basic Size. The size to which limits or devi?[

(3) Upper Deviation (The algebraical difference be
tween the maximum limit of size and the correspond}
ing basic size.

(4) Lower Deviation. The algebraic difference bef
tween the minimum limit of size and the correspond}
ing basic size.

(5) Fundamental Deviation. That one of the tw

deviations closest to the basic size. It is designated by
the ietter H in 40H7.

(6) Tolerance. The difference between the max|-
mum and minimum size limits on a part.

UPPER DEVIATION ——»
LOWER DEVIATION —»1
.

INTERNATIONAL

TOLERANCE GRADE
(T NUMBER)

7
%

f«——MAX SIZE —

p——

}~ DEVIATION

MIN SIZE

FUNDAMENTAL

{LeTrER)

LOWER DEVIATION

«+——BASIC SIZE —f

UPPER DEVIATION

JNNNN

N
SONNNNY

INTERNATIONAL

H—

FUNDAMENTAL
DEVIATION
[LeTTER)

TOLERANCE GRADE
(1T NUMBER)

F—MIN SIZE —

R

MAX SIZE _‘.l

FIG.1

ILLUSTRATION OF DEFINITIONS
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(7) Tolerance Zone. A zone representing the tol-
erance and its position in relation to the basic size.

(8) International Tolerance Grade (IT). A group
of tolerances which vary depending on the basic size,
but which provide the same relative level of accuracy
within a given grade. It is designated by the number

ANSI B4.2-1978

limits of the part. The toleranced sizes is thus defined
by the basic size of the part followed by a symbol
composed of a letter and a number.

m 40H7 (1T 7).

(9) Hole Basis. The system of fits where the mini-
mum hole size is basic. The fundamental deviation for
3 hole basis system is “H”.

(10) Shaft Basis. The system of fits where the maxi-
mum shaft size is basic. The fundamental deviation
or a shaft basis system is “h"".

(11) Clearance Fit. The relationship between as-
fembled parts when clearance occurs under all toler-
gnce conditions.

(12) [Interference Fit. The relationship between as-
fembled parts when interference occurs under all tol-
¢rance conditions.

(13) Transition Fit. The relationship between as-
mbled parts when either a clearance or interference
it can result depending on the tolerance conditions
f the mating parts.

3. DESCRIPTION OF TOLERANCE
DESIGNATION '

An “International Tolerance grade’” establishes the
agnitude of the tolerance zone ‘or the amount of
art size variation allowed for(internal and external
imensions alike (see Figuré 1). Tolerances are ex-
ressed in “grade numbers”, which are consistant
ith International Tolerance grades identified by the
refix IT, i.e., “IT6X, “IT11", etc. A smaller grade

umber provides) a smaller tolerance zone (see Ap-

endix B, Table\B1).

A fundamental deviation establishes the position of
he toleranCe zonc with respect to the basic size (sce
igurey1). Fundamental deviations are expressed by
‘tolerance position letters”, Capital letters are used

Examples:
Tolerance Zone
symbol
Inrerngl Dimensions (Holeg) 40 8
Basic size S——

Fundamental deviation (position letter)

L::

International tolerance grade (IT number)

Tolerance Zon
symbo l

External Dimensions (Shafts) 40
Basic size

-~

I

Fundamental deviation (position letter)
International tolerance grade (IT number)

A fit is indi€ated by the basic size common|to both
components, followed by a symbol corresporlding to
each component, the internal part symbol preceding
the external part symbol.

Example: 40 Hs / b
Basic Size ———.l
Fit

Some methods of designating tolerances op draw-
ings gages, etc. are shown in the following three
examples.

40.039 40.039
a. 40H8 b. 40H8 (40.00()) € 40.000 (40H8)

Note: Values in parentheses indicate reference only.

5. PREFERRED BASIC SIZES

The basic size of mating parts should, where pos-
sible, be chosen from the first choice sizes listed in
Table 1, which were selected from the preferr¢d diam-
eters of round metal products in the American Na-
tional Standard for Preferred Metric Sizes for|Round,
Square and Hexagonal Metal Products, B32 #-1974.

for internal dimensions (see Appendix B, Table B2),
and lower case or small letters are used for external
dimensions (sce Appendix B, Table B3).

4. SYMBOLS

By combining the IT grade number and the toler-
ance position letter, the tolerance symbol is established
which identifies the actual maximum and minimum

The prpfprpm-p n the
RENARD’S series of preferred numbers (see American
National Standards on Preferred Numbers, Z17.1-
1973) and the first choice sizes shown in Table 1 fol-
low approximately the preferred number series R10,
where succeeding numbers in the series increase by
25%. The second choice series shown are rounded off
from the R20 series of preferred numbers (12% incre-
ments).

rating has been ba
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The first choice sizes can be rationalized by select-
ing every second number in the series such as 1, 1.6,
2.5, 4, 6. 10, 16, etc., and this number series is
rounded off from the RS series of preferred numbers
(60% increments).

Preferred sizes outside the range of 1 through 1000

are found by multiplying or dividing the sizes shown
LOOO M

ANSI B4.2-1978

Deviations from basic size for all tolerance zones
in Figures 2 and 3 are tabulated in sizes over O to
500 mm in Appendix A.

Deviations from basic size for all tolerance zones
not shown in Figure 2 and Figure 3 may be calculated
from table values given in Appendix B for sizes up to
3150 mm.

in Table -by1000-ormultiples-thereof-

Table 1 Preferred Sizes

Basic|Size, Basic Size, Basic Size,
mm mm mm
First |[Second First | Second First Second
Choice ||Choice Choice| Choice Choice| Choice

1 10 100
11 1 110

1.2 12 120
14 14 140

16 16 160
1.8 18 180

2 20 200
22 22 220

25 25 250
28 28 280

3 30 300
35 35 350

4 40 400
45 45 450

5 50 500
55 55 550

6 60 600
7 70 700

8 80 800
9 90 900

1000

6. PREFERRED TOLERANCE ZONES

The preferred tolerance zones are shown in Figure

2 for infernal dimensions and\in Figure 3 for external

dimensigns. The encircled tolerance zones (13 each)
are first choice, the framed tolerance zones are second
choice, and the opén-tolerance zones are third choice.
The endircled tolefance zones are specified for all
preferred fitsiinvthis standard.

7. PREFERRED FITS

First choice tolerance zones are used to establish
preferred fits in this standard, as shown to relative
scale in Figure 4 for hole basis and in Figure 5 for
shaft basis fits. Hole basis fits have @){fandamental
deviation of ‘“H” on the hole, and shaft basis fits have
a fundamental deviation of ‘h’on the shaft. A de-
scription of both types of fitsWhich have the same
relative fit condition is given'in Figure 6. Normally,
the hole basis system s preferred, however, when a
common shaft mates‘with several holes, the shaft
basis system should’be”used. Thus, clearance fit H7/h6
is included in both hole basis and shaft basis fits.

The hole basis and shaft basis fits of Figure 6 are
combined with the first choice sizes of Table | to form
Tables\2,”3, 4 and S where the specific limits as well
as the resultant fits are tabulated.

If the required size is not tabulated in Tables 2,3,4
and S, the preferred fit can be calculated from nu-
merical values shown in Tables Al through A24 in
Appendix A.

It is anticipated that other fit conditions may be
necessary to suit special requirements, and a preferred
fit can be loosened or tightened simply by selecting a
standard tolerance zone in Figure 2 or 3. Other fit
conditions may be calculated from the numerical
values for standard tolerance zones shown in Tables
Al through A24 in Appendix A.

Information on how to calculate the limit dimen-
sions, clearances, and interferences, for non-preferred
fits and sizes can be found in Appendix A and Appen-
dix B.
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H1 JS1
H2 Js2
H3 JS3
H4 Jsa
G5 HS5 JS5 K5 M5 N5 P5 R5 85 T5 US V5 X5 Y5 25

F6 |G6 H6 [J6 | JS6 K6 M6 N6 P6 R6 S6 T6| U6 V6 X6 Y6 Z6

p7 €7 [F7 G @D 7 [us7 &) M7 @) FD) R7 5D 7|0 vi x7 Y7 27

c8 D8 |E8 G8 @ J8 | JS8 K8 M8 N8 P8 RS'TSS T8 U8 V8 X8 (v8| 28
€9

A9 B9 C9 E9 F9 |G9 JS9 K9 MI N9 P9 R9 S3 T9 U9 v9 x9 \vo| z9
A10 B10 C10}010 E10[F10 G10[H10|  JS10 K10 M10 N10 P10 R10 S10 T10 U10 V10 X10 Y1p 210

A11B11(C11)D11]E1T F11 JS11
A12 B12 C12 D12 E12 H12  J§12
A13 B13 C13 H13  JS13
A14 B14 H14  JS14
H15  JS15
H16  JS16

For numeric values of tolerance zones shown see Appendix A.

FIG.2 TOLERANCE ZONES FOR INTERNAL DIMENSIONS (HOLES)

Legend: First choice tolerance zones encircled (ANS) B4.2 preferred)
Second choice tolerance zones framed (1SO 1829)selected)
Third choice tolerance zones open

h1 is1
h2 is2
h3 . is3
g4 h4 js4 k4 m4 nd p4 r4 s4 t4 ud v4 x4 y4| 24

g5 h5 (i51js5 k6 m56 n5 p5 (5 s5 15| uS v x5 y5( 25

e6. {16 () (1) |i6 i56m6r6t6v6 X6 v6| 26

@7 [&7 @) i7 {is7 k7 m7 a7 p7 7 7 17 Vi x7 y1| 27

8(fog” e8 18 |98 |n8 8 k8 m8 nB p8 8 B8 18 ud V8 xB y8| 8

29 b9 1ca) [09) e [19 99 |(9) 9 k3 m9 n9 p9 1@ 9 19 ud vA x9 y9| 29
a10 510 ¢10 |d10fe10 110 h10.  js10
a1 b11@d11 el @ js11
312 bi12 c12 d12 h12 is12
313 b13 ¢13 ' h13 is13
al4 b14 h14 is14
h1% 0]
h6 sl

For numeric values of tolerance zones shown see Appendix A.

FIG.3 TOLERANCE ZONES FOR EXTERNAL DIMENSIONS {SHAFTS)

Legend: First choice tolerance zones encircled (ANS| B4.2 preferred)
Second choice tolerance zones framed (1SO 1829 selected)
Third choice tolerance zones open
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ANSI| B4.2-1978

Maxir
Cilear.

Hole
H 1
Tolerance n | E e
| .
1 |
! I ! Minimum
i p6 ! Interference
"o H8 n6 i ] Maximum
Hole £
H7 H7? |HAK6]|H7 H7l H H 7 Tolerance Interference
h6 | I [
g6 | I i
| | 1
7
Minimum
Clearance
num
nce
d9
Shaft c11
Tolerance
Clearance Transition Interference
ole—ro

FIG.4 PREFERRED HOLE BASIS FITS

Basic Size
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Hole c11
Tolerance
¥
Maximum D9
Clearance
Minimum
Cilearance
F8
1
1 | |
G7 H7 ] i 1
B ! ' Shatt — Basi¢ Size
w7 | 6 | ne [nek7lnsf—Ine] |ne] |nej30a00. .
N7 H
h9 I — H 1 I Maximum
| 1 S Interference
|
1
Shaft ] ! 1 E
Tolerance ’ !
h13 .
1 L Minimum
Hole . iarference
Toler-
ance
Clearance Transition interference

F1G.5 PREFERRED SHAFT BASIS FITS
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1SO SYMBOL
Hole Shaft’ DESCRIPTION
Basis Basis
H11/c11 C11/h11 Loose running fit for wide commercial tolerances or allowances on external mem™
bers.
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,

H8/f7 F8/h7 Close running fit for running on accurate machines and for accurate location at
moderate speeds and journal pressures.

Clearance
Fits

More Clearance ———p

H7/g6 G7/h6 Sliding fit not intended to run freely, but to move and tusn freely and locate ac-
curately.

H7/h6 H7/h6 Locational clearance fit provides snug fit for locating stationary parts; but can be
freely assembled and disassembled.

.5 H7/k6 K7/h6 Locational transition fit for accurate location, a compromise between clearance
Z 2 and interference. )
g
- H7/n6 N7/h6 Locational transition fit for more accurate location where greater interference is
permissible.
H7/p6 P7/h6 Locational interference fit_for parts requiring rigidity and alignment with prime

accuracy of location but'without special bore pressure requirements.

0

o

c

2w H7/s6 S7/h6 Medium drive fit .for ordinary steel parts or shrink fits on light sections, the
g i tightest fit usabje"with cast iron.

2

£ H7/u6 U7/h6 Force fit suitabje for parts which can be highly stressed or for shrink fits where

} the heavy pressing forces required are impractical.

j¢—————— More Interference

! The transition and interference shaft basis fits shown do not convert to exactly the same hole basis fit conditions
f@r basic sizes in range from O/through 3 mm. Interference fit P7/h6 converts to a transition fit H7/p6 in the above
siize range.

FIG.6 DESCRIPTION OF PREFERRED FITS
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TABLE 2 PREFERRED HOLE BASIS CLEARANCE FITS Dimensions in mm.
LOOSE RUNNING FREE RUNNING CLOSE RUNNING SLIDING LOQATIONAL CLEARANCE
BASIC Hole Yhatt Fit Hole Shaft Fit Hole Shaft Fit Hote Shaft Eit Hple Shat Fit
SIZE H11 11 H9 d9 H8 17 H7 g6 7 h6
1 ¥aX 1060 Op940 0180 1.02% 09RO Co(T70 1+C16 0994 0030 1.010 Ne998B )~ 'CeC1K 1010 1.600 0,016
Min 1000 OpBBO 0060 1.0CO 0¢9%5 (CeC2C 1.00¢C 0+984% 0.0C6 1.00C 2+992V CeCO2 1.p00 0+994 0.000
142 PFAX 1260 1p140 0180 1.225 1e1P0 CeCcC 1214 1.194¢ 0.030 1210 10198 Oe.C1NM 1.p10 1.200 C€.016
S ¢ 1200 1PCRO 04060 1.2C0 1.15% (eC2C 1200 1184 0eNCH 1,200 14192 CeCO02 1.Poc 1.194¢ 0.000
16 Max 1660 1pS54C 0«180 1+625 1e58C 0He07C 1e614 1594 04030 1.640 1598 0+C18 1+p10 1:600 0.016
MIN 1600 1peRC 0060 1600 1¢S5% (Qe(?PC 1+600 1584 0«NC6 14600 1592 o0.002 1.k00 1e594 0000
2 Max | 24060  1pY40 0e1BO | 24025 164980 0C70 | 2+018 10994 0030 [\'2.010 1.998 0.01% | 2.p10 2.00C 0.016
M N 2000 1p88B0 0060 2+000 14955 (020 2+000 1+9R4 0.CCH 2.000 1992 £C02 2000 1.994 0.000
245 Max 2560 2p4s40 0180 20525 2¢4RC 0e07C 2e514 2+49% 04,030 24510 2:498 (Qe01R 2.p10 2+500 0,016
I~ | 24500 2k380 0+060 | 2¢500 24455 0s02C 2+5C0 2+.4Ba XDe0CE | Pe500  2.492 04CO2 | 24500 2+.494 0.000
3 rax 3060 209406 Celm0 30025 2¢9RC 0+07¢C 3e014 2199« -0.030 3.010 2¢998 ".018 3.p10 3.000 0.016
FIN 3.000 2880 0.060 Jen00 2¢95% Ce02¢C 3000 2+984 0.0C6 3.C00 2+992 J.CcU2 3.poo 2:994 0.000
. MAX 4eC75 36930 0+220 | 4430 3970 €090 “e01H 3:99C (+040 | %4012  3.996 CeC24 412  3.00C 0.020
rIn 4¢GOO 3855 0.070 40000 Je9uL (o030 4000 3+978 0.010 4.000 J«98BR  C.CD4 LYY Vi J0) 3:992 0,000
5 Max 54075 930 0.220C 5030 4497C 0409¢ 50018 4+99C  J4040 5.012 42996 eC24 512 5.0N00 0.020
r I 5.00C 4855  (.07¢C £4700 44940 0.03C 5.000 4978 04010 5.000 4s9RR  CeCOW 5+.p00 4.992 0.000
6 MAX 64075 5930 0.220 64030 54976 0090 6.018 5¢99C 04040 6+012 $¢996 C.024 6.p12 6+000 0,020
FIN 6000 S+855 0.079 6+300 5940 0003¢€ 64000 5978 0.010 64000 EER-1.3 AR e L) 6400 54992 0,000
3 tax 8+090 71920 0260 8036 7096050112 8+022 74987 0.0%0 R.015 74995 0.+029 8015 R.000 O0.024
FIN 8.000 7*#30 0.080 8.0CO 7s924) "0e0b: 8+00C 7972 0¢013 3.000 7986 0005 8.p0O 7¢991 0.000
lu rax 10+C90 9+920 0«26 [10+036 9496C Cell2 12222 9.987 (0.0%0 | 10215 9¢99% (3eC29 10.p18 10000 0.02%
vIN 110000 9+R30 0.080 10009 9¢924% O0e0u | 100000 94972 0+013 | 13000 9986 CsCUS | 10pOO 9,991 0.000
12 rax 12+110 11[+905 0315 [12043 11.95C 0136 12+027 11+9Rs 0061 12+01& 11¢994 J.C35 i2.L18 12.000 0.029
MIN 12.000 11) 795 0.095 12«00 114307 Ce0b0 12000 11966 0016 12000 11.943 CeU% 12000 11.989 0.000
le max 16+11C 15905 0.31% 16:043 15.950 0136 16+.027 159K« 0+N€1 16,018 15.99« 0+C3% l6pD1B 16.000 0.0629
FINM 116000 15[+795% 04095 [/16.000 1%:907 005C {16+00C 15+966 0+016 [1600C 15983 (eCO6 | 16.L00C 154989 (.000
49 max 1204132 194890 Ow370 [204052° 194935 Celed J20eN33 12.9RC 04074 | 20.021 194993 0C41 | 20.021 204000 2+034
FIN ]20400C 19(¢ 760 «.0%110 | 200CNH 19883 0065 | 20C0C 19¢4959 0020 | 2C+0C0 19.:989 0007 | 2G.poO0 19.9R87 0.000
25 rax 125¢130 24[+890 0370 | 254052 28935 00169 | 25033 24s98C 04074 125021 29¢993 CeCol | 2%.021 2%5.07°0 €034
MIN 25+Cc0o0C 24| 760 D110 125000 P&RRI 00065 25000 24959 0020 | 2%.00C 24980 veCO? 25.900 28 +.9R7 0.000
3¢ Fax 300130 29+R90 Ne375 | 3000%2 29¢93% 0169 [ 3Ceu3I3 29¢9RC QU4 | 3094021 294993 CeCel | 30,021 30.000 0034
MIN 1300000 29¢760 04110 [ 30000 29¢R83I  0NeCobbH | JUs0OULC 294959 0D0Z0 | 30,000 294987 C+CO7 3C.000 29¢987 0.000
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TABLE 2 PREFERRED HOLE BASIS CLEARANCE FITS (Continued)

Dimaensions in mm.

LOOSE RUNNING FREE RUNNING CLOSE RUNNING SLIDING LOCATIONAL CLEARANCE
BASIC Hole Shaft Fit Hole Shaft Flt Hole Sheft Fit Hole Sheft Fit Hole Shat Fit
SIZE H11 c11 H9 d9 H8 £7 H? @6 H7 h6é
LX) MAX | 404160 2394880 0440 | 400062 2390920 0204 | 404039 39.975 00089 | 40.025 3I9.991 o-osorw.uas 40+000 0Qs041
FIN] 402000 394720 04120 [ 40000 39¢858 0¢080] 40000 3I9+950 0¢025] 40000 39,975 0+009 [ '«0+<p00 39.984 0.000
50 Max ] 50+160 49dB7D0 04850 ) 500062 49¢920 Ce20« | 50039 49:975 04089 | 50.025 49¢991 0+050 | 50.025 50000 00041
MIN| S0+000 494710 04130 | S0«0CO0 49+858 0+080) 50+000 #9.95C 0025 ] 50000 #9.97% 0#009| S0.p00 49.984 0.000
60 Max ]| 600190 594860 0¢520 | 60:078 594900 O0¢24RB| 60+086 59¢970 0¢1C6 | 600030 59¢9907) \0+059| 60:p30 60+000 06049
MIN] 604000 594670 O0+140 | 60000 59¢826 0+1C0| 64000 5S9+94C 00030 )] 604000 59¢971/0+01C| 60.p00 $9.981 0+,000
89 MAX | 800190 794850 NeS30 | ROe07& 79¢900 00268 | 80+046 79¢97C 0e¢1C6 ] B0¢030 792990 0+059] 30.P30 B0:000 0¢069
HIN| B0Oe00O 794660 0.150 | 804000 79¢826 0+10C| 804000 79:94C 00030 | 80.000 ((79¢971 0+010] 80.p00 7%.981 00000
100 rHax 11004220 994830 0,610 /100087 99«8RC 04294 [100:054 99.964 0¢125 1000357 99.988 (+069]11006+p35 100+000 0.057
FIN 1004000 994610 00170 100000 99¢793 0+12, ]100+000 99¢929 0036 |1004GU2 994966 (+C12[100+p00 99978 00000
129 MAaX |1200220 1194820 0.620 |120¢087 119¢HB0 0+29« |120+05% 119¢964 01251204035 119.988 04069120035 120.C00 0.057
MIv 11204000 1194600 0¢180 (1204000 119+793 Ce12¢ |120L+00C 119¢929 04036, ]120,000 119:966 0+C12 |120+p00 1194978 04000
16y MaxX 1160¢250 1594790 0¢710 |1600100 159:R9% (¢35 1602063 159¢957 05146 160040 159986 0¢C79[16C+p40 160000 04065
MIN 1609000 1594560 00210 j160e0CO0 159+75% (Qe145[160+000 1594917 %0043 |]1604000 159961 0+014|160:p00 159+975 0+000
200 MAX 12000290 1994760 04820 |200+115 199830 0+400 200072 199:95C 0168 |[200:086 199.985 (C+09C [200.ps6 2D0+000 0075
HIN 200000 1994470 0.240 [200°0C0 199715 0+17¢ 2004600 199904 04050 200060 199+956 C+C151200<p00 19%.971 0.000
250 MaXx 12504290 2494720 G+860 [250+115 289:830 C+400 |[250+072. 289+95C 00168 [250.046 249,985 0+4C90|250.pa6 250.000 0+075
FIN]250+4000 2494¢30 0,28 |250.000 2494715 00172 |250+000\2%89:904 0050 [25G.000 249,956 (015250000 249971 0.000
307 Max 13000320 2994670 Ne970 [300.130 299¢81C (+450 |30¢%6R1 299944 00189 |300.052 299.983 (0+101]300.p52 300.000 0,084
MIN{300+G0C 2994350 00330 300000 299s6K( 019 |300+00C 299+892 000%6 |30C.00N 299.951 C«C17 J300D00 299968 0.000
“Qy MAX [400¢360 3994600 14125 |400.140 399790 (+490eU0+0RY 399.938 0.2C8 [€004U57 399.982 C111|40Cp57 «D0+00C 0.093
M1 J400e00UN 3994240 N.4GO [40N.0C0 399+650 (e210/|«00+C00 399:881 0¢062 [400«000 I99.94h (C+C18|60C.0OC 399964 0.000
500 Fax 5004400 4994520 14280 |[500-155 49947704 09540 |9500+097 499.932 0+228 [500:063 499,980 (C-123]500+p63 500000 0.103
MINIS500¢000 994120 06883 [S500.0C0 #9296 1T\ V023, [RQCCOC %99:869 0268 15SC0+,000 499,340 0+02C1500.p00 #9%9.96C 0,000
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TABLE 3 PREFERRED HOLE BASIS TRANSITION AND INTERFERENCE FITS (Continued)

Dimensions in mm.

LOCATIONAL TRANSN. LOCATIONAL TRANSN LOCATIONAL INTERF MEDIUM DRIVE FORCE )
BASIC Hole Shpft Fit Hole Shaft Fit Hole Shaft Fit Hole Shaft Fit Hold Shaft Fit
SI1ZE H? kB H7 n6 H7 p6 H? s6 H7 u6
40 MAX | 404025 404018 0.023 [ #0025 #0033 04008 40+025 404042 «0.0C1 40,025 #0.059 =0:018[720.025 #0.076 =0.035%
FINT 40400C 404002 =0+018| 40+000 404017 =0+033 | 40000 40+026 =0¢042 | 404000 #0+043 =0059] 400000 D0+060 =0+076
50 Max | 50+025 504018 00023 S0+,025 504033 0+008]| 504025 S0+042 «0+0C1 | 504025 50¢059 ~00018] 50.025 50.086 ~0.045
FINT 500000 504002 =0¢018| 50.000 506017 =0¢033| 50¢000 50¢026 «0s042 | 504000 50043 &0¢059| 50+000 50«070 «0.,086
60 MAX 60030 604021 N+028] 60030 60¢039 0:010| 60+030 60+C51 =0+0C2 | 60+030 604072 =0¢023| 600130 60106 «0+057
MIN] 60+000 604002 «04021] 600000 60+020 =003 | 60000 604032 «0+.051 ] 60,000 60%053 =0+072| 60+0000 60.087 =0+106
84 ~#AX | 80.030 804C21 Ne028| RN+ 030 B80«039 0.01° 804+030 B(L+051 =0.0C02] 804030\ /80,078 =0.029]| 80.0030 80,121 =0.072
FIN| 8B0.000 BOJU0O2 =20«021 ) BOeNON BOs020 =0+039| BC+O00 H0+032 «0+.053 | B0.000 ' BO+059 =0+078f BO+0J00 B80+102 «0.121
100 MAX {100+C35 1004025 0032 (100035 100+045 0¢012|1CC+035 1004059 =0+0C2 J]100%035 100¢093 =0¢036 1004035 100+146 =0.089
FIN1100+.00C 1004003 0025 (100000 1004023 =0¢045|10C+00UC 100¢037 «0+0594100%000 100¢071 =0¢093|100+0/00 100+124 =0s146
124 MAX 1120403% 1204025 000321200035 120045 00121200035 120+059 «0.,0€24]120+4035 120¢101 =C¢044{120.0[35 1204166 =0¢109
MINJ1120+000 1204003 0025 |120+4000 1204023 =0+045]120¢000 1204037 «0+059 120,000 120¢079 «0¢101]120.000 120144 =04s166
160 Hax {160+040 1604028 04037160040 1604052 0¢013|160+C80 160¢068(20+0CI J1605+040 160¢12% =0¢060|160.0[40 160215 =0¢150
*IN1160:007 1604003 =0+028 160000 160027 =0+052]160+00C 16C+Q¥3\=0.068 |160.000 160+.100 =0+125|160+000 166.190 =0,215
200 MAax |200+046 2004C33 0.042|200+046 200060 0+015]200+046 2005079 «0+0C» [20N.046 200151 =0+076[200.0/46 200+265 =0.190
MIN]2004C00 2004004 =0.033}200+4000 200+031 =0+060 200000 200+05C «0+¢079 |200.000 2004122 =Cs151]200.0000 200236 =0+265
250 MAX [2500046 2504033 064042|250+086 2500060 0+015]250+:046 250+079 =0+0C» [250+¢046 250+169 «0+094}250.046 250+313 «0,238
MIN12504000 2504004 =0e033]|2504000 2504031 =0¢C40[25C+0DC 250+05C =«04079 250000 2504140 =0:169{250,0/00 250+:284 «0,313
3o¢ MAX 13004052 3004036 0+4048]300+052 3004066 0+018]3CC+052 300.088 «0+0C#[300:052 300202 =0+118|300+0/52 300.382 =0.298
~#IN[300¢000 3004004 =0.036|300+000 300034 =0+066|3IVC+N00 300+056 =0+088 [300+000 3004170 =0+202 300.0/00 IVY 350 =0. 382
400 MAX J400¢357 4004040 0.053|400057 #400¢073 Q+020|400+057 50Ce098 =0¢0CS |4C0¢057 40024% ~0+151|400.057 #00.471 «0.378
MIN1400.00C «00{004 =0:040]400¢0)00 400037 @(eG73|40C+00C 400062 «0¢CSBR[A00+000 40N, 208 =0s244 400000 400835 =0ea71
500 MAX |500+063 5004045 0«05R15006063 500408 04023|500+063 S0O0+1NB «0+0C5|500¢063 5006292 ~C+189|500.063 S00+580 -o.~77'
MIN|S500000 5004005 =0.045[500+N00 500040 =Ce0¥N 500000 SUUIN6R =0¢1C8 |500:00U 5064252 =C+292[500+0000 SD0+540 =0.580
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TABLE 4 PREFERREDSHAJTBANSCLEARANCEFWS Dimensions in mm.
LOOSd RUNNING FREE RUNNING CLOSE RUNNING SLIDING LOCATIONAL CLEARANCE
BASIC Hole Bhaft Fit Hole Shaft Fit Hole Shaft Fit Hole Shaft Fiit Hole Shaft Fit
SIZE Ci1 ht1 D9. h9 F8 h7 G7 hé H7 hé
1 MAX 1.120 1000 0180 1+045 1000 04070 1.020 1.00C 04030 1.012 1.000./0+C18 1.p10 1000 04016
MIN 1+.C60 0+940 0.060 1¢020 0+97% 0+02C 1:606 0+99C 0.0C6 1.002 0+#994 0.002 1.000 0.994 0+000
1+2 MaX 14320 +200 0180 10245 1.200 09070 1.220 1200 04030 1.212 1200 0.018 110 1200 00016
MIn 1260 Y140 0.060 1220 1175 0020 10206 119C 0.0C6 1.202 14194 (Ce002 1200 1194 0.000
1¢6 NMaXx 1+720 4600 04180 10645 1.600 0+¢070 | 1.+620 1.60C 04030 1¢612 14600 04018 14610 14600 04016
MIN 1+660 Ys54C 04060 10620 1¢575 0+02C 1.606 1590 0.0C6 1.602 14594 04002 1.600 $594 0,000
2 MaAX 2+120 4+C00 O0¢180 20045 2:000 04070 2+C20 2+00C 0030 2012 2¢000 0018 2:P10 ~ 2.000 0s+016
MIN 2060 +94C 04060 24020 1975 0+02C 24006 14990 0.0C6 2:002 1994 04002 2000 1+994 0.000
2¢5 Max 24620 d+%00 0.180 20545 2+500 0¢07C 2+520 2+50C %0030 2512 2+500 C.Ci8 2610 2¢500 04016
MIN 2560 de4a0 0060 2520 2e47% 0+02C 2506 2+49C, 0.0C6 2502 2494 0.002 26500 2+494 0.000
3 TMAX 3.120 3.C00 0-180 3.045 3.000 Cs070 3.020 3400C 04030 3.012 3000 0018 3.010 3.000 .0.016
mIN 3060 qd+940 0D«060 3020 2¢97% Ue0QC 3.006 2999C 0¢0C6 3.002 2¢994 0.002 3.000 2+994 0,000
“ rax 4s145 4000 0220 42060 4000 00090 4028 4+00C 00040 4.016 4000 CoC24 4012 3.000 0.020
MIN 4:070 3+925 0.070 4.030 3¢97C 0030 4+010 3.988 04010 40004 3.992 0.:004 44000 3.992 0.000
5 MAX S5e.145 9+.C00 0,220 S5¢060 5.000 C09¢C 5+028 5+000 00040 5.016 5:000 0.024 5012 $.000 0.020
»IN 5.070 44925 0.070 5.030 4:97C 0030 5.010 4+.988 0.010 54004 40992 C.004 54000 4.992 0.000
[ »hx 60145 4000 04220 62060 600G 0080 6028 6+00C 00060 6:016 6000 0.024 64012 6.000 0.020
rIN 64079 %+925 0.070 6+030 54970 ,0:03C 6+010 5+988 04010 6004 S¢992 0.CO4 64000 $.992 0,000
8 MaX 8.170 8+C00 04260 8:.076 B.000\ 0112 8+03% 8.00C 0.0%0 8.020 8.000 0+029 84015 8.000 0.024¢
MIN B«080 7+91C 0.080 B8.040 74964 0040 8.013 7+985 0.013 B.00% 74994 04005 B8./000 74991 04000
10 MaX 10170 10+000 04260 J 10076 (10¢0CCG: Os112 10035 1000C 06050 | 1G«02C 10400C 0eC29 | 1CH+[G15 10.000 0.02%
MIN 10+080 9+910 0.080 J10.040 9:964 OO0 1Ce013 9.98¢ 0.013 | 10.005 9.991 C+005 | 10000 9.991 0.000
12 MAX 112205 12000 0315 | 129093 12.000 G136 12043 12.C0C 00061 12.024 12.00C 0+035 12+018 12.000 0.029
MIN | 12095 11+890 04095 |A2+0%0 11:+957 0©05C 12.016 11982 0016 | 12006 11+989 £.+006 1200 114989 0.000
le max 16¢205 16:000 04315 [16093 164000 04136 16+043 16¢C0OC 04061 16024 16,000 00035 16018 16.000 0.029
MIN 16095 1%¢890 0095 | 16050 15957 0+05C 16016 15¢982 0+016 | 16006 154989 C+CO6 16000 1%.989 0.000
20 ~ax | 20424C 20GH0, 09370 | 200117 204000 Ceib? J2CeC53 2Ce00C 0e074 | 2C«028 20+00C C(oC4} 20.021 20000 00034
FIN 1200110 19820 N\ 0¢110 | 20065 19948 0:C65 [ 2CeC20 19979 0.+020 | 20007 19.987 0©.C0O7 | 20,000 19.987 0.0C60
2% rax 25240 2%.000 06370 | 25117 254000 04169 | 25+053 25%.C0C 0e078& | 290028 25000 Ns0s1 25,021 2%+.00C 0,034
MIv | 254110 243B70 O+110 | 25065 249K 0+065 | 25+020 24+979 U000 | €5:007 ¢E24+9%87 U+007 | €5-000 2%.987 0.000
EN] hax 30240 30000 Ve370 | 300137 30+00C OelbY IC 053 30.00C Ne074 3C-028 30000 Ce041 30.02% 30.000 04034
#1iv | 30411C 29:870 04110 | 30065 29¢948 0065 | 30020 294979 0020 | 30007 29+9R87 (C.+C)7 30.000 29.987 0.000
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TABLE S PREFERRED SHAFT BASIS TRANSITION AND INTERFERENCE FITS Dimensions in mm.
LOCATIONAL TRANSN. LOCATIONAL TRANSN. LOCATIONAL INTERF. MEDIUM DRIVE FORCE
BASIC Hole $hattr Fit Hole Shaft Fit Hole Shaft Fit Hole Shaft Fit Hole Shaft Fit
SIZE K7 h6 N7 h6 Py h6 S7 hé D7 hé

i MAX 14000 1000 0.006 0996 t.0c0 0+002 0e3994 1.00C 0.0C0 0+986 1.000)=0+.008 op9se 1.000 =0.012
MIN 0990 0+994 *0.010 0+986 0¢994 =001« Qe984 0+99% =0.,016 24976 04996 =Ne024 op97e 0:994 =0.,028
1.2 Mmax 1200 i+200 0.006 1196 1.200 cCs0C2 1019« 1.20¢C G+0CO 1,186 1200 =0+008 14182 14200 =0.,012
MIn 1+190 1J+194 =0.010 1186 14194 =001« 1«18« 1194 «0.016 1.176 1194 =0e024 1p172 1¢194 =0.028
1¢6 Max 1:600 1600 0.006 1,596 1.600 0+0C2 1¢59« 1.60C 0.0CO 1.586 1600 =04008 14582 1600 =0.012
MIN 14590 1+594 =C.010 1586 14594 =0+014 1SR4 1+594 =0.016 1576 1598 =0.02% 1p572 1:594 «0,028
2 Fax 2+.000 d.000 04006 1996 2.00C 0Os0Cn2 1+994« 2000 0.0C0 1.98¢ 2000 =0e.008 1p982 2000 =0.012
FIN 14990 1/+99« =0.010 1.986 14994 =0+014 1984 1994 =0.0)6 1976 1994 =0+024 1p972 1:998 =0.028
2¢5 ~AaX 2500 d+500 0«0Co 24496 2+5C0 0002 Cee94 2+50C 0e'0CO 2.486 24500 =C.CO8 2he82 2500 =0.012
MIN 2490 2s«94 =0.010 2e486 2e494 =0s01 4 2oe4Be 22494 =04016 2476 2494 =0«024 cha?2 2494 «0.028
3 Fax 3.000 3000 0.006 24996 3000 0002 2+994 IS00C 0.0CO 2+986 3.000 «C+Q0B 2p98e 3.000 =0.,012
mIN 2990 de+994 =0.010 2+986 2¢994 =0+014 2+984 2994 =0.G16 2976 20998 =002 2p972 2+994 =0,028
“ MAX 4,003 4.000 0.011 3.996 4000 0004 3992 #«C0C 0+0CO 3,985 «+000 =0.007 34981 4.000 =0+011
“In 3991 3992 =0.009 3.984 3992 =0:01e 3+98C 34992 «0.020 3.973 3.992 =0+027 3p969 9:.992 «0.031
5 Max 5+003 9.000 0.011 4.996 S¢000 00N« 4v99¢2 5+00C 0.0CO 4,985 54000 =0+007 “L981 %000 «0+011
MINn 40991 4.992 =0.003 4e9Bd 42992 =0s016 4+980 49992 «0+020 4.973 4992 =G+027 4p969 8:992 «0+031
I ~AaX 640013 4+sCNC  NWC11 54996 6.000 O0Ov0CH 5+992 6+00C 040CO 5.985 . 6+000 =0+:007 Sh9B1 &+000 =0¢011
viN 5¢994 9+992 =0.0C9 Se9846 54992 =0+01s 54980 54992 =0.020 5973 5¢992 =0+C27 Sp969 54992 «0.031
] MAX 8+005 8.000 001« 7+996 8.000\ 0+005 74991 &§+00C 040CO 7.983 8.000 =0+008 7p978 8+000 =0.013
MIN 74990 1+991 «0.010 7+981% 74991 «0:019 7976 7+991 «0.024 74968 7991 =0.032 7p963 7991 =0.037
10 Max 110005 1Q.000 O0+014 9:996 (104000 0+005 9¢991 1C«00C 0.0CO 9.983 10.000 =C+008 94978 10.000 =0+013
MIN 94990 9:.991 =0.010 9981 9.991 «0+019 9976 94991 «0+024 9+968 9+991 =0.C32 9p963 94991 «0.037
12 Max | 12+006 13000 04017 | 11099% 124000 0+006 | 11+989 12+.00C 0¢0OCO | 11979 12.000 ~0+010 ) 11p974 12000 =C+015
MIn 1114988 14+989 =0.012 | 114977 11989 «0:023 | 11971 11+983 04029 | 11961 11¢989 =0¢039 ] 114956 11+989 «0.044
le aX {16+006 14C00 OJ¢017 1154995 164000 0+026 | 15¢989 16+¢00C 0¢0CO0 | 15¢979 144000 «0e010 | 15k974 T6+000 =0¢015
FIN | 15¢988 190989 «0.0127] 154977 15:989 =0+023 | 153971 15¢989 =0¢029 | 15961 15¢989 =0:039 | 15p956 15:989 «0+044
20 MaX | 204006 20+000 Qw019 | 194993 20.000 0e0Ch | 194986 20+C0C =0+0C1 | 194973 20.00C =0+C14 [ 19p967 204000 =0.020
MIN | 19:985 19+987 *0.015 | 19¢972 19987 «0:025 | 19¢965 19+987 «0+035 | 19952 19.9R7 «CeCuR | 194986 19987 =0.054
25 FaxX | 254006 29000 00019 | 24¢993 25¢000 0+0Co | 24+986 25400C =0+¢0C1 | 244973 25:000 =C+C1l4é | 24£ 960 25:000 =0,027
MIN | 240985 243387 «0+015 | 208+372 C%+9B7 =0+0CR | €F+965 CW+987 =003 | 25+95C C% I8/ =UT0FE [ 2%+1939 24+9R7 «0+061
3v #ax [ 30006 304000 0+019 | 29¢993 30000 Ce0C6 [ 294986 30+00C =0¢0C1 | 29973 30,000 =0+C14 } 29.960 I0.000 =0.027
MIN | 29¢985 294987 =0.015 | 29+972 29.987 «0e028 | 29¢965 29+987 «0+035 | 29.952 29.987 =0.048 | 29.939 29+987 =0.061
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TABLE S PREFERRED SHAFT BASIS TRANSITION AND INTERFERENCE FITS (Continued)

Dimensions in mm.

LOCATIONAL TRANSN, | LOCATIONAL TRANSN LOCATIONAL INTERF MEDIUM DRIVE FORCE
BASIC Hole Shgft Fit Hole Shaft Fit Hote Shaft Fit Hole Shaft Fit Hols Sheft Fit
SIZE K7 h§ N7 hé P7 hé Ss7 hé U7 hé
40 MAX| 40,007 &04000 0,023] 39,992 40,000 0,008 | 39,983 40,000 «0,001) 39,966 40,000 -0,0281 39,949 40,000 -0,035
MIN| 39.982 39,4984 «0.018| 39,967 39,984 =0,033] 39,958 39,984 =0,042] 39,941 39,984 -0+059'| 39,924 39.98% -0.07¢
S0 MAX| 50,007 504000 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 494984 «0,018| 49,967 49.984 =0.033] 49,958 49,984 -0,042] 49,941 49,984 50,039} 49.914 49.98% -0,086
60 MAX| 60,009 604000 0,028| 59,991 60.000 0,010]| 59,979 60,000 =0,002] 59,958 60,000 -0,023| 59,924 60,000 0,057
MIN| 59.979 594981 -0,.,021} 59,961 59.981 =-0,039] 59,949 59,981 -0,051] 59,928 59,981 -0,072| 59.89% 59.981 -0.106
80 MAX| 80,009 80,4000 o0,028( 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 794981 -0.021] 79,961 79.981 -0,039] 79.949 79,981 -0,051| 79.922 79,981 -0.078| 79.B79 79.981 -0.l21
100 MAX 1100.010 100,000 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]| 99,54 99,978 -0.l46
120 MAX |220.010 1204000 0,032[119,990 120,000 0,012 119,976 120,000 -0,002]119,934% 120,000 -0,04% |319,869 120,000 -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,B34 119.978 -0.l66
160 MAX (160,012 160,000 0,037}159,988 160,000 0,013159,972 160,000.-0,003}159,915 160,000 -0,060 [159,B25 160.000 -0,150
MIN 159,972 1594975 =0.,028 |159.948 159,975 =0.052 |159.932 159,975 -0,0681159,875 159,975 =0.125 [159,[7185 159.975 -0.21%
200 MAX }1200.013 200,000 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 1199.,967 199,971 -0.033]199,940 199,971 -0,060§199,921,199,971 -0,079[199,.849 199,971 -0.151 [199.735 199.971 -0.265
250 MAX 1250.013 250,000 0,042 }249,986 250,000 0,015 249,967 250,000 -0,00% |249,877 250,000 -0,09% [249,733 250.000 -0,238
MIN |249.967 249,971 =0.033 |249,.940 249.971 -0,060 |249.921 249,971 -0,079]249,831 249,971 -0,169 |249.H87 249.971 -0.313
300 MAX 1300.016 300,000 .0,048|299,986 300,000 0,018|299,964 300,000 -0,00%|299,850 300,000 -0,118 §299.p70 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 }1399.529 399.964% -0.4%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 |499.1+83 500,000 ~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 J499.l#20 499,960 -0,580

SLi4 ANV SLIWNIT JIHLIW Q3HHI 43 Hd
GHVYONVY.LS TYNOILVN NVYIIHINY

8L61-Z ¥8 ISNV


https://asmenormdoc.com/api2/?name=ASME B4.2 1978.pdf

APPENDIX A

Tables of Deviation From Basic Sizes up to 500 mm of
Preferred Tolerance Zones>

INDEX
Tolerance Zone Ranges
Holes Table Number
Al4 through A9 and Bl4 throughB9 .. .. .............. Al
C13 through C8 and D12 throughD7 . . . . .. ............ A2
E12 through E7 and F11 through F6 .. ................ A3
G10 through G5 and J8 through J6. . . .. ... .......... . A4
Hl6through H1 . . ... .. ... .. . ... . .. . . ... AS
JS16through JS1 . .. .. ... ... ... .. il RS A6
K10 through KS and M10 through MS. . .. ... ... . M. ... A7
N10 through N5 and P10 throughPS . ... ... ..Zv. ... .. A8
R10 through RS and S10 through S5 .. .. ... &/ .. ... ... A9
T10 through TSand UlO through US . .. .. S5 ... ... .. .. Al0
V10 through V5and X10 through XS. . ..\ ... ... ... All
Y10 through YS and Z10 throughZ5 ..~/ . .. .. ........ Al2
Shafts
al4 through a9 and b14 through®9 .. ... ............. Al3
c13 through c8 and d12 throughd7 ... ................ Al4
ell throughe6and f10throughfS.................... AlS
g9 through g4 and j7through 5. ... .. ................ Alé6
hl6throughhl. .. . 0. .. ... .. ... .. .. ... ... .. ..., Al7
jsléthroughijsb . ..o o Al8
k9 throughk4 and m9 throughm4 . . .. ................ Al9
n9 through-n4 and p9 throughp4. . ... ................ A20
9 throughrdand 9 throughsd4 ... ... ................ A2l
t9threugh t4 and u9 throughud ... .. ... ............. A22
vothrough v4 and x9 through x4 . . . .................. A23
y9 throughy4and z9 throughz4 . . ... .. ... ... ... .... A24

? For first, second and third choice tolerance zones see Figure 2 and Figure 3.
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Table A1 Tolerance Zones for Internal (Hole) Dimensions (A14 through A9 and B14 through 89}

Dimensions in mm

BASIC
SIZE A4 A13 A12 A1 A10 A9 B14 B13 B12 811 810 B9
OVER 0| 404520 +0s410 +0+370 40¢330 ¢0:310 ¢0¢295}40+390 +0¢280 +0+240 ¢0+200 ¢0+180 +0¢165
10 3] *0e270 400270 ¢0+270 40270 404270 +0:270|¢0¢140 +0¢140 ¢00140 40140 +00140 +00140
OVER 3| *0+570 +0s450 +0+390 +0¢34%5 +0¢318 +0¢300|¢0+440 +04320 +0+260 +0¢215 +0:188 +0.170
TO 6| +0:4270 04270 40270 +0:270 +0:270 +0+270}40+140 +0+140 +0:140 +0¢140 +0:140 +0:140
BVER 6] +0.640 404500 404430 +04370 ¢0+338 +0316]+0+510 +0¢370 +0+300 +0+240 ¢0.208 +0.186
TO 10| 404280 +04280 +0.280 +0+.280 +0.280 +0¢280|+0+150 +0¢150 +0+150 +0+150 +0.150 +0.150
OVER 1 404720 40560 +0+470 404400 +04360 +04333|+0+580 +0¢420 +0:330 +0.260 +0.220 +0.193
TO 1 +04290 +0+290 404290 ¢0+290 404290 +0:290|+0+150 +0¢150 #0150 +0¢150 +0+150 +0.150
OVER 16 | 04720 +B+560 ¢0:470 +0¢400 +0+360 +04333{+0¢580 +0+420 404330 +0260 +0+220 #0193
10 18 | 404290 400290 +0:290 +0¢290 +0:290 +0:290(+0+150 +0+150 +0+150 +0¢150 +0:+150, +0+150
OVER 8| 40.820 400630 +0¢510 +0:430 +0+384 +0¢352|+0+680 40,490 +0+370 +0.290 +0.244 +0.212
10 de | 404300 ¢0+300 +0¢300 +0+300 +0+300 ¢0+300|+0¢160 +0¢160 ¢0+160 +0+¢160 +09160 +0:160
OVER A4 | +0+820 +0+630 +0+510 +0¢430 +0.384 40352} 40:680 +0¢490 40370 +0:290%0+244 +0.212
T0 40 ] +04300 +0¢300 +0.300 +0+300 +0+300 +0:300[{+0+160 +0¢160 +0+160 +0+160 ¢0+160 +0¢160
GVER 30| +0.930 404700 40:560 +0e870 +0e810 +0¢372[+0:790 +0.560 +0+420 $¥0:330 +0.270 +0.232
T0 do| 404310 +0+310 +0¢310 +04310 +0+310 +0+310[+0¢170 +0.170 +0+170 +40¢170 ¢0170 +0.170
BVER 40| +0+940 40+710 +0+570 +00480 +0+420 +0¢382|+0+800 +0+570 #0430 +0+340 +0.280 +0e242
TO 80| 404320 +0¢320 +0¢320 +0+320 +0.320 +0¢320(+0¢180 +0.180 +0+180 +0+180 +0:180 +0+180
OVER 0| +1¢080 404800 +0¢640 404530 +0¢460 +0+414[+G+930 +0+650 +0+490 +0+320 +0+310 +0¢260
Te 5| 406340 +01340 +0+340 +0¢340 +0+340 +0¢340]|+0+190 409190 +0:190 +0+190 ¢0.190 +0.190
OVER 5| 414100 +0:¢820 +0+660 +0¢550 +0+480 +0:434[+0:9407,+0+660 404500 +0.390 +0+320 +0.274
10 0l +0:¢360 +0:360 +0+.360 ¢0+360 +0¢360 +0+360|+02200 +0+200 +0+200 +0+2C0 +0+200 +0.200
OVER 0] ¢1.250 +0¢920 +0:730 +0¢600 +0:520 +0+467| 52090 +0+760 +0:570 +0+440 +0+360 40307
T0 100 | 40+380 +0+380 40,380 +0.380 40,380 +0¢380[#0+220 +0+220 +0.220 +06220 40220 +0+220
BVER 100 | +1¢280 +00950 ¢0¢760 404630 +0:550 +0+497!+1+310 +0:780 +0:590 +0+4¢0 +04380 +0.327
10 1PO| 40410 400410 +0+410 400410 +0+410 $00810]+0+240 +0¢240 +0:240 +0+240 +0+240 +0:240
OVER 1PO| +1:460 41¢090 +0+860 +0+710 +0+620" +0¢560| +1:¢260 +0+890 +0+660 +0¢510 +0¢420 +0+360
TO Lo | 40660 400860 +0:460 +0e460 40860 +00s460| 400260 +0¢260 400260 ¢0¢260 +0+260 +0+260
BVER 1h0| +1+520 +1¢150 +0+920 +0¢720° +0+,680 +0:620|+1+280 +0¢910 +0+680 +0+530 +0¢440 +0.380
16 1b0| +0¢520 +0+520 +0+520 +0¢520 +0+520 +0+520| ¢0+280 +0.280 +0+280 +0+280 +0:280 +0.280
OVER 1b0| 414580 +1¢210 +0+980,400830 +0:740 +0¢680|¢1¢310 +04940 +0:¢710 +0¢560 +0+470 +0:410
10 1BO| +0+580 +0+580 +0.580.+0+580 +0+580 +0¢580(+0¢310 +0+310 +0.310 +0¢310 +0s+310 +0.310
OVER 1BO| +1¢810 +1¢380 +1+{20 +0+950 +0+845 +0¢7765|+1:490 +1+060 +0:800 +0e630 +0¢525 +00455
10 2P0 | ¢0e660 +0+660 40,660 +01660 +0:660 +0¢660] +0¢340 +0¢340 +0+¢340 +0¢340 +0c340 +0+340
OVER 2P0 | +1+890 +1+460 %1200 +1:030 +0.925 +00855| 419530 +1¢100 +0+840 +04670 +0:565 +0.495
10 225 #0780 4045740 *0+740 +0¢740 +0+740 +0¢740] +0+380 +0.380 +0+¢380 +0+380 +0¢380 +0+380
BVER 2[25 | +1¢970° 414540 +1¢280 +1¢110 +14005 +0¢935| +1:570 +1+140 +0+880 +0¢710 +0+605 +04535
16 250 +0.820 %0+,820 +0+820 +0¢820 +0+820 +0+820] ¢+0+420 +0.420 +0+420 +0+420 +0+420 ¢0.420
BVER 250 | #26220 +10730 +1+440 +1¢240 +1¢330 +14050(+1¢780 +1+290 +1.,000 +0+8C0 +0:690 #0610
10 80 |(#09920 +0¢920 +0:920 +0¢920 +0+920 +0+920[ +0+480 +0+480 +0¢48B0 +0.480 +0.480 +0.489
OVER 280 +2:350 +1+860 ¢1:570 +16370 +1+260 +10180| +1+840 +1¢350 +1+060 +0+860 +0¢750 +0+670
76 315 +1+050 +14050 +1+050 414050 +1+050 +1+050[ 402540 «0¢540 +0¢540 +0.540 U240 *U.3%0
OVER 315 02-500 420090 ¢14770 +14560 +1:430 +1:340| +2+000 +1+490 +1+170 +0+960 +0¢830 +0¢740
T8 355| ¢14200 +1+200 414200 +1+200 +1+200 +1¢200| +0¢600 +0¢600 +0+600 +0¢6CO +0+600 +0:600
BVER 355| ¢2¢750 42+240 ¢1:920 41710 +1+580 +1+490| +2+080 +1¢570 +1+250 +1+040 +0.310 +0.820
78 «00) +1¢350 +1+350 +1+350 +1+350 ¢1+350 +1+350| +0+680 +0¢680 +0+680 +0+680 +0:680 +0.680
BYER 400 | +3¢050 ¢2+470 +2+130 +1+900 +1+750 +1+655| +2¢310 +1.730 +1+390 +10160 +14010 +0:915
T8 450] +14500 +1+4500 +1+500 +1¢500 +1+500 +1+¢500| +0¢760 +0¢760 +0+760 +0¢760 +0+760 +0¢760
BYER #50) +3+200 #2620 +2+280 ¢2¢050 +1+900 +1+¢B05| +2+390 +1¢B10 +1+470 414240 +1+090 +0.995
TO0 ©00| +1+650 +1¢650 +1:¢650 +1¢650 +1:650 +1+650| +0+840 +0+840 +0+840 +0e¢840 +0¢840 +0+840
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Table A2 Tolerance Zones for .Internal (Hole) Dimensions (C13 through C8 and D12 through D7)

Dimensions in mm

BASIC
SIZE c13 C12 c11 c10 c9 c8 D12 D11 010 D9 [o}:] 07
OVER 6 [+0e200 404160 +04¢120 +0¢100 +0+085 +04074 [+0+120 +0+08B0 +0+060 +0¢045 +0+034 +0.030
Te 3 | *0+060 +0¢060 +0+060 +0¢060 +0s060 +04060 |+0+020 +0+020 +0+020 +0+020 +0+020 +0.020
OVER 3 [ +Ue250 +0+190 +0¢145 +0¢118 +0+100 +0+088 |+0+150 +0+105 +0+078 +0¢060 +0+048 +0.042
T0 [ +CsQ70 400070 +0+4070 404070 +0+070 +0¢070 402030 +0+030 +0¢030 +0¢030 +0:030 +0+030
OVER 6 404300 404230 404170 400138 40¢116 400102 [+0+190 +0¢130 40098 40076 40062 +0¢055
T8 10 | +C+080 +0¢080 +0+0B0 +00080 *+0+080 +0¢0B0 [+*0¢040 404040 +0s040 +0¢040 +0:040 +0.040
OVER 10 [ *%Ue365 +0¢275 +04205 400165 ¢0¢138 +0¢122 [¢00230 40¢160 401120 +0¢093 +0+077 +0+068
T0 14 *+0e095 400095 +0¢095 ¢0¢095 ¢0+095 ¢00095 (40050 +0+050 +0+050 40050 +0+050| +0.050
OVER 14 | +0:365 40275 404205 400165 +0¢138 +00122 |400230 400160 +0:¢120 +0¢093' %0077 +04068
10 18 [+0+095 404095 +0¢095 404095 404098 404095404050 404050 ¢0+050 +Ge0%0 +0+050| +0.050
BOVER 18 | +0.440 404320 +0+240 +0¢194 400162 +00¢143{40¢275 +0¢195 40149 +0w117 404098 +0.086
14! @4 [*0e110 +40¢110 +0¢110 404110 *40¢110 +0¢11C [+02065 +0+065 40065 404065 +0+065 +0+065
OVER 2« | +0¢440 400320 +0+240 +0+194 404152 +0¢143[40+275 404195 402189 +0e¢117 +0.098| +0+086
\4-] 30 | #0110 400110 404110 400110 404110 +0¢110[|%0+065 +0¢065 #0+065 40065 +0+06%5 +0+065
OVER 30 [ +C+510 +04370 +0+280 404220 +0+182 +0¢159[+0+330 404240\ +0180 +0e142 +0s119| +0+105
Te 40 [ *Ce120 404120 +Ge120 +0+120 04120 ¢0+120 (40080 +Ge0BO +0+080 +0+080 +0+080| +0,080
OVER 4C | #Ce520 404380 404290 404230 400192 +0¢169 (40033040240 40180 +0+142 +0e119| ¢0+105
79 C | *Cc¢130 400130 +0¢130 +0+130 +0+¢130 +0¢130(+0+°080 +0+080 +0+080 +0«080 +0+080 +0.080
OVER 50 | *J+600 400440 406330 +0+260 +0+s214% +06¢186 400400 +0+290 404220 +0¢174 40146 40130
Te 65 *0e140 406140 +Ce140 40140 +0+140 404140 ]/+00C 04100 +04100 +0+1CO *0+100| +0+100
OVER 65 | +Ce610 400450 +0+34C. 404270 404228 +0¢196|40+¢4G0 +0+290 40220 400174 +0s+146( +0+130
e 80 | *+C+150 +40¢150 +Ge150 406150 40+150 +0450;+0+100 +0+100 +0¢100 40+1CO +0100 +0+100
BVER B0 | 404710 404520 +0¢390 400310 404257 200224404470 +0¢340 +0+260 +0+2C7 +0¢174| +04155
TO 100 [+Ce170 400170 +0¢170 40170 404170/ 404170 |+02120C +0¢120 +0+120 +0¢120 ¢0+¢120| +0+120
OVER 100 [+Ce720 +0¢530 404400 400320 +00267 40234 |+0+470 +0+340 +0+260 +0¢2C7 +0e¢174| +00155
TA 120 | +Cs180 400180 +Ce1BC 404180 +07180 +0+180|+Cr+12C +0Gs120 +0612C +0+120 +0+120[ +0+120
BVER 120 [+0¢830 04600 +0+45C 05360 +0+300 +0+263|+0¢545 +0+395 +0+305 +0.245 +0+208| +0.+185
Te 14C +0¢200 +042C0 +Cs200 0200 404200 +02200|/+400145 4Ge145 206145 40145 +0+145 +0145
OVER 140 | *0«B40 +0+610 404460 400370 404310 40273 (40545 +0¢395 +0¢305 +0¢245 +0+208| +0+185
TO 160 | +Ce210 40210 +0+@10 406210 +0:¢210 +06210|+0+145 40145 40185 +0+145 +0e145 +0.145
OVER 160 [ +0e860 +0+630,/+0.480 +0+390 404330 ¢0¢293|+0¢545 +0¢395 ¢0+¢305 +0+245 +0+208| +0+185
TG 180 [ +0¢230 +04230%20+230 +0¢230 +0+230 406230 |¢0¢145 40145 +0e145 +0e¢145 +0c145 +0s145
OVER 1R0 | 40¢960 407700 +0¢530 401425 +0+355 +0¢312|¢00630 40460 +0:355 +0+285 +0+242| +0s216
T® 200 | #Ce240 #0e240 +0+240 400240 +0¢240 +00240| 409170 +0+170 +0¢170 +0+¢170 0170 404170
OVER 200 | +0+980,%0:720 +0+550 +0c445 404375 +0¢332|40+630 +0+460 +0¢355 +0.285 +0e242 +0.216
TO 225 | +04260 404260 +0+260 404260 00260 +0+260|40¢17C +0¢170 +0¢170 +40+170 +0¢170 +0¢170
BVER 225 ["N4000 +0¢740 404570 +0+465 404395 +00¢352[+00630 +0e46GC +0¢355 +0+285 40242 +0e216
TO 250 [ *5e28B0 404280 +U+280 ¢De280 +0:.280 +0¢28B0|+09170 0170 +0s17C 404170 40170 +04170
BVERC2HU 410110 400820 +04620 404510 +0+430 +0+381)40¢710 +0¢510 +0+40C 40+320 +0+271 400242
TO.~280 | +0¢300 +0+4300 +04300 404300 404300 ¢0¢300[+0¢19C +0+19C +0+190 40190 +0s190 +0.190
AVER 280 12180 204850 20,680 02580 20860 20au111$0:710 2028510 02400 02370 0,271 40242
T0 ils +Ce¢330 04330 +0+330 +0¢330 +0+330 +0¢330[+0¢190 +0¢190 +0+190 40190 +0+¢190 +0+190
OVER 315 | +1¢250 400930 +Ce720 +0¢590 40500 40¢44S|+06¢780 +0¢570 +0e440 +04350 +0+299 +0+267
TO 355 | ¢+Ue360 +0+360 +CeI6C +0¢360 +0+360 +0¢360|+0¢210 +0:210 404210 +0¢210 +0+210 +0.210
AVER 355 | +1 4290 +0¢S7C +0+¢760 +0¢63D +0:5840 +Ne489|+0¢780 +0¢570 +C+440 +0¢350 +0+299 +0+267
TH  «D0 | 4+0s400 +0+400 404400 404400 +0:400 +0¢40C|+0+210 +Ces210 40210 +04210 +0+210 +0.210
BVER 7C | 146410 14070 +CoeR4C 40¢650 +04595 +0¢537|+0sRH6C 40630 ¢0«4R0O #043IES +0327 +0.293
TR w50 [ *Cea80 +0+640 *Go440 400460 401440 +0e440]|+01023C 462230 +Cr230 +0¢230 +04230 +0.230
BVER «50C | +14450 14110 +0¢8BBO 406730 +0+£35 +00577[ 40860 +0¢630 +0+4B0O +0+385 +0.327 +0+293
T8 %00 +004B0 401480 +0+480 +0e48B0 +0+480 +0¢480]| 00230 404230 4C+230 +0:230 +0230 +0.230
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Table A3 Tolerance Zones for Internal (Hole) Dimensions (E12 through E7 and F11 through F6) Dimensions in mm

BASIC
SiZE E12 E11 E10 E9 EB E7 F11 F10 . F9 F8 F7 F6
OVER [ *0e114 400074 404054 400039 +0+028 404024 [+0+066 +0+086 +0¢031 +04020 +0+016 +04012
10 3 +Ce014% 400014 404014 ¢0e014 +0¢014 400014 |+0¢006 +Uv006 +0+006 +00C6 +0+006 +0.006
BVER 3 [ #0140 404095 40«06 +0:¢050 +0+038 406032 [+C+085 +G+058 +Ce040 +0+02Z8 +Ce022 +0.01%
70 6 | *Ce020 404020 +GeC20 +0+020 +Ge020 +0+4020[+0¢010 +0+010 40010 +0+010 +GC+010 +0.010C
OVER *00175 400115 +Ce083 404061 +0e047 404000400103 +0s671 +Ce049 40035 +Ce028 +N.022
T0 +00025 +00025 406025 40028 402,268 +0.0268103013 404213 404013 a0 013 a0, 013 oo 543
OVER +00212 404142 404102 404075 +0:059 +0e05C |[+0+126 +0¢086 +C+0%9 +0¢063 +0+034 +00027
10 *0+032 404(32 404032 +0:032 +0+032 +0+032|40+016 +04216 +0+¢C16 +0:016 +0+016 +0G9026
OVER +0e212 404142 +0+102 404075 404059 +0:¢050[+00126 +0¢IB6 +0+C59 +0¢043 +0e03% +0.027
T8 +0e032 +0+032 +0+032 +0+032 +0+032 +0.032|+0+016 +0e316 +0¢016 +0¢016 *0+016/+0.016
OVER +0e250 40170 +Ce124 400092 +04C73 +0+061|+001%0 +0e104 406072 +040%3 +Qe041 +0.033
10 +00040 400040 404040 +0¢040 40040 +0+040|+0+020C +0eI20 +0020 +0+020 404020 +0.020
OVER +Ce250 400170 40:124 400092 ¢0+073 +0:061)40150G 404104 404072 +0+053 +0¢041 +0,033
Toe *Ue040 +0+040 +0+040 +0:040 +0+040 +0:040)404020 +0:020 +0+02C +0%0z0 +0+020 +0+020
OVER *0e300 404210 404150 +00112 +0.089 +0¢075[+0¢185 404125 +0+087 +0+0€64 +0:050 +0s041
10 +0¢050 +0+050 +0¢050 +0+050 +0«050 +0¢050[+0¢025 +0+025 +0+0@5 +0:025 +0+025 +0.025
OVER *0+300 +00210 406150 +00112 +0¢089 +0¢075]+0¢185 +0+125 +05087 +0.0€4 +0+050 +0041
T0 +C+050 +0+050 40050 +0+050 +0+050 +0+050]+0:02%5 +0+025 W0e025 ¢0:0E5 +0+025 +0.025
OVER +0+360 +0¢250 +0+180 +0¢134 +0:106 +04090[+0¢220 +0Ue1S0 +0+104 +0:076 +C+060 +0s069
Te *+Gs060 +0¢060 +0+060 00060 +0+060 +0¢060|+0203C %0030 +0+030 +0.030 +C+030 +0.030
OVER *+Ue360 +0e250 +04180 +0e¢134 404106 +0¢090|+0e22C +0+150 00010‘& +0e¢076 +0+4060 +04049
T0 +Ce060 +0+C60 +Ge060 +0+060 404060 +0.060[+0-030 +0+030 +0s03C +0+0320 +0+030 +0.030
OVER +Cou22 400292 +04212 +0+159 +0+126 +0¢107/%0¢256 +0+176 +0¢123 +0:050 +0+071 +0+,058
T0 *0eC72 400072 +04072 404072 +0+072 +0.072]%0+036 +0¢036 +0¢036 +0+4036 *+04036 +0.036
OVER *+0s422 404292 40212 404159 404126 4006107 [40+256 +0+176 +0s123 404050 +0.071 +0.058
T0 *0e072 404072 404072 +0+072 404072 (+09072[+0+G36 40036 +0+036 +0+036 +0¢036 +N.036
OVER *0e4BS 404335 400245 400185 +04148  +0:¢125[¢0+293 +0.203 40143 +041Chb +0.083 +0.068
10 *0+4085 +0+CRS +04085 +0¢085 +0+085 +0:085|+0¢043 404043 +0a0&3 +0+043 +0¢043 +0.043
BVER *0e485 +0¢335 00245 400185 4041848 +0+125[+0¢293 +0¢203 400143 +0+1C6 +0+083 +0.068
T +Ce0BS +04085 +0+085 +0e¢085 +0+085 +0¢085[+0+043 +0+GC43 +0¢043 +0¢043 +Ce043 +D.063
OVER +0+485 400335 +0.245 204785 +04148 +00125/+0¢293 +0.203 +Gel43 +041C6 +0+0R3 +04068
T0 +Cs085 +0¢085 +0:085 04085 +0+085 +0¢085|+0¢043 +0.043 +0+043 +0+043 +0+043 +0.043
OVER *04560 404390 406285 +0¢215 +0¢172 +0e146[+003640 40235 +0+165 +00122 +0:096 +0+C79
T8 *Ue100 +0:100 #09100 404100 +0+¢100 +0+100]/+0+050 +0.050 +0+050 +0+050 +0050 +0.050
OVER +0¢560 +01390:%0:285 +0¢215 400172 00}166 400340 +04235 +00165 +04122 +0+096 +04079
70 +Ce100 +0+400 +04100 +0¢100 +0+3100 +04100|+0+05C +0+050 +0¢050 +0+050 +0+¢050 +C+052
OVER *0¢560,407390 +0+285 404215 404172 +0e146|+0¢34C +Us235 +0¢165 «0e122 +0+096 +0.079
19 400100 40¢1C0 +0¢10GC +0+4100 +0+100 +0¢100(+0+05C +0e050 +0+050 +0+0%0 +0+050 +0.,050
aver 405530 400430 404320 400240 404191 +0¢162]¢0+376 +0:266 +0+186 +0+137 +0+108 +0.0RR
10 *C9110 +0¢110 +0+110 404110 +0¢110 +0+11C|{+0+056 40+056 +0+056 404056 +0:056 +0+056
BVER 2 S+ 63— 4 I+ IR O Be OO ST FOTIE 0TI E U255 FOCTERG +UT3/7 F0TUB +0.08R
10 +C+110 400110 406110 +0¢3110 404110 +0¢110[40¢056 +0¢US6 +0+C56 +0¢0S6 +0+056 +0.056
BVER 315 09-695 +0+485 404355 400265 +0.214 +0+182( 40422 +0+¢292 +C+207 +0¢151 +Ce119 +0.098
To 155 00125 404125 +4C+125 +0+12S +D4125 +00125{+0+1062 +Ce062 404062 +0:062 +0e062 +0+062
BVER 355 ¢Ce695 +0s485 400355 40265 +Ce214 +0e1B2|+Co422 400292 +0¢202 +0+1%1 +0+119 +9,098
10 “ 00 +Ce125 400125 400125 404125 404125 +0+125|+0+062 +0su62 +00062 +0+062 +0+062 +0+062
OVER 090 *Ue765 400535 +0¢385 +Ce290 406232 +0419K[+0s%68 +0:318 40223 40165 +0+131 +0.,10R8
T0 «5SC *Ce139 +0¢135 4Ce135 +00135 404135 +0¢135|+0+068 +0+C68 +0s06R 20068 +0+068 +0.,068
BVER «5C *le765 404535 +00385 +0:290 404232 +04198] 40468 +Co318 +0e¢223 +0+165 +0+131 +0.10R
TB 507 | +Ce135 +0+135 404135 +00135 404135 +0¢2135/+0+068 +0+1368 +0+s06R +0¢068 +0+068 +0+06K
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Table A4 Tolerance Zones for Internal (Hole) Dimensions {(G10 through G5 and J8 through J6)

Dimensions in mm

BASIC
SIZE G10 G9 G8 G7 G6 G5 J8 37 J6
OVER o 404042 404027 406016 404012 +0+¢008 +0+006 [+0+006 +0+004 +0.002
T0 3 | +00002 404002 404002 +0¢002 +0+002 +0¢002 |*0+008 «0+006 =0+004
OVER 3 1 +04052 +00034 +04022 +0¢016 +0¢012 +0¢009 [+0¢010 +0¢006 +0:005
10 [ 404004 +04004 *0¢004 +0+004 +0+004 +0¢004 #0008 =0+006 =0+0023
OVER 6 | 404063 404041 404027 +0¢020 +0:014 +0+011 [+0+012 +0+008 +0:005
10 10 | +0+005 404005 +0:005 +0¢005 +0¢00% +0s00% [»0010 «0:¢007 =0e004
PVER 10 | 400076 +0:049 +0¢033 +0¢024 +0+017 +0¢014 [+0¢015 +0+010 +0+006
T0 14 | 40006 400006 +0s006 +0¢006 +0¢006 +0¢006 (=0¢012 «0¢008 =0+005
PVER 14 | +0¢076 +0+049 +0+033 +0¢024% +0:017 +0¢014 [+0+015 40010 +0+006
70 18 | 404006 +0¢006 +0+006 +0¢006 +0¢006 +0¢006 [*00012 «0+008 =0¢005
PVER 18 | 40+091 +0:059 +0+040 404028 +0:020 +0¢016 |[+0¢020 +0¢012 +0s+008
10 24 | 402007 404007 +0+007 -40¢007 +0¢007 +0¢007 |=0+013 =0+009 =0+005
PVER 24 | +04031 404059 +0+040 404028 +0:020 +04016 [+0¢020 +0:012 +0.+008
T0 30 | +0+007 +0¢007 404007 +0¢007 404007 +0¢007 [*0+013 «0¢009 =0srQ05
BVER 30 | 40+¢109 4004071 +0+048 400038 40.02%5 +0+020 [¢0:024 +0+01% +0+010
T8 40 | +C+009 +40+009 +0¢009 404009 +0.009 +0¢009 |=0+015 =001 20006
DVER 40 | +06109 404071 40048 +0+034 40025 +0¢020 [+0¢024,30:014 +0:010
10 S0 | +0¢009 +0:009 +0:009 405009 40009 +0¢009 [=0+015, 0011 =0¢006
DYER 50 | +0e130 40:084 +0:056 404040 40029 +0¢023[+0%028 +0¢018 +0,013
10 65 +0¢010 404010 +0+010 +Ce010 404010 +0¢010 |=20+018 «0012 =0:006
BVER 65 | +0¢130 +0+084 +0:056 +0¢040 +0+029 +0+023]+0+028 +0+018 +0.013
10 80 | *U+010 +0+¢010 +0+010 +0¢010 +0:010 +0010[=0¢018 «0+012 =0+006
BVER 80 | +0+152 401099 404066 +0¢047 +0+034 206027 |+0+034 +0:022 +0+016
TO 100 | #Ce012 +04012 +0¢012 +0¢012 4001290012 |=0+020 «0+013 =0s006
PVER 100 | +C+e152 +0¢099 404066 +0¢047 +06034 +0¢027 |[+0003¢ +0+022 +0+016
TG 120 ] +0¢012 +0e¢G12 +0¢012 +0¢012 405012 400012 ]|=0:020 =0+013 =0+006
BVER 120 | #0174 00-11~.00.077 +00054)40+039 +00032 (40041 +0¢026 +0+018
TO 180 | 40014 +0¢014 +0e014 +0¢01d +0¢014 406014 [=0+2022 «0:014 =0.007
BVER 140 | #0e¢17% 40c11ls 40077 +40¢058 40+039 +0¢032|+0¢041 +04026 +0+018
TO 160 ] *0+s018 +0¢014 404014400018 +0¢01% 400014 |=0:022 =0+s014 =0¢007
PVER 160 40174 +0:114 #0%077 +0¢054 +0¢039 +0:032}+0+041 40,026 +00018
TO 180 | +0¢014% 40018 05014 400014 40014 +0¢014|=0+022 «0+014 =0+007
BVER 180 | *U+200 +04T30 +0.087 +0+061 +0+044 +0+035[+0+087 +0+030 +0+022
70 200 40015 #0045 404015 +0+015 +0:015 +0¢015|=0+025 «0+,016 =0:007
PVER 200 | +0:4200.#0¢130 +0+087 +0¢061 404044 +0¢03%5|+0s047 +0+030 +0.022
T0 225 | 4C«0A5" +0¢015 +0+015 404015 +0+4015 +0:015|=0+025 =(e016 =0¢007
PVER 225 | 904200 +0¢130 +0+¢087 +0+061 +0+044 +0¢035(+40¢047 +0+03C +0:022
TO 250 \*0+¢015 +0:015 +0+015 +0¢015 +0+015 +0:015{=0¢025 =«0¢016 =C:007
PVER 280" | *0+227 400147 +0+098 +0¢069 +0+049 +0¢040|+0+055 40036 +0:025
7100 280 | +0¢017 +0+017 +0+017 404017 +0¢017 +0¢017]#02026 =0+016 =0:007
BvER 280 202227 20a1i? 0,098 202069 $0.049 20,0801 +005% +0.036 +0:029
TO 315 0017 +0¢017 40017 -40+017 404017 +0¢017|=0¢026 =0e¢016 =0+007
OVER 315 | 40+248 +0¢158 40¢107 400075 +0.054 +0¢043]+0+060 +0:¢G39 +0+029
70 355 +0s018 +0¢018 +0:018 +0¢018 +0+018 +0¢01R|=0+029 «0+018 =0¢007
BVER 355 | 404248 404158 406107 +0+075 +0.054 +0¢043| +0+060 40039 +0.029
T0 400 | +0+018 +0:018 +0.018 +0+018 +0+018 +0+018|=0+029 =0+018 =0:007
OVER «00 404270 +0¢175 40¢117 +0+.083 +0.060 +00047|+0:066 +0+043 +0+033
10 450 | +0¢020 +0:020 40020 400020 +0+020 +0+020] =0¢031 «0.020 «0+007
BVER 450 | +Ce270 +04175 +0+¢117 +0¢083 +0+060 +0:¢047{+0+066 +0¢043 +0¢033
T0 S00 | +0¢020 +0¢020 +0¢020 404020 +0+020 +0¢020]{ =0+031 =0+020 =0:007
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Table A5 Tolerance Zones for Internal (Hole) Dimensions (H16 through H1)

Dimensions in mm

BASIC

SIZE

H16

H15

H14

H13

H12

H11

H10

HY

H8

H7

H6

HS

H4

H3

H2

Ht

ovER
T

OVER
70

OVER
18-

OVER
10

OVER
10

OvER
1o

OVER
10

BVER
10

OVER
70

OVER
1o

OVER
170

OVER
10

OVER
10

OVER
10

OVER
10

OVER
190

OVER
70

OVER
1o

OVER
10

OVER
10

OVER
10

OvER
1o

OVER
o/

OVER
10

OVER
10

10
1e

le
18

18
24

24
30

30
.0

L 1]
%50

50
(1}

6%
80

80
100

100
120

120
140

140
160

160
180

180
200
200
22s

22%
2%0

2%0
28¢
280
315

KR
%5
395
400

400
«50

«50
500

+0+600
0000

+0.7%0
C+000

+0+900
0.000

+1.100
U.000

+1+100
0.000

+1.300
0.000

+1+300
0.000

+1:600
0+000

41600
0.000

*1+900
0+000

+1+900
0.000

+2.200
V.000

«24200
0,000

+2.500
0.000

+2+.500
0.000

+2.300
U000

+2+900
G000

424900
0:000

+2+900
04000

+3.200]
00000

+3.200

20400
0.000

+0+%580
0.000

+0+700
0.000

+0+7C0
0.000

+0s860
0.000

+0+840
04000

+1.000
0.000

+1+000
0.000

+1+200
0.000

+1200
0.000

+1+400
0+000

+1+400
0+.000

+14600
0.000

+1.600
0.000

*1:600
0+000

+1.850
0.0C0

+1.85%0
0000

+1.85%0
0+000

+20100
0+00Q

100

0+000

+3.600
0+000

+3.600
U000

+4.000
C.000

+4.000
0.000

s2n

+2.300
0+000

+2+300
0+000

+2¢%500
0.000

+2.%500
0.000

+0+.2%0
0.000

+0+360
0,000

+04430
0,000

+0+430
0.000

+0.%520
0.000

+0.820
0.000

+0.620
0.000

+0.620
0,000

+0+740
0.000

+0+740
0.000

+0+870
0.000

+0.870
04000

+1.000
0.000

+1.000
0.000

+1.000
0.000

+1+150
0.000

+1.1%0
0.000

*1.450
02000

+1.300
0.000

+1.300
+1:400
6.000

41+000
0.000

+1.55%0
0.000

+1.55%0
0.000

+0e¢100
0+000

+0+180

+0.220
0.000

+0:270
0000

+0.270
0000

+0¢330
0.000

+0+330
0000

+00390
0.000

+0¢390
04000

+0.460
0.000

*0ea60
0000

+0:540
0.000

+0e¢S5e0
0.000

+0:630
0000

+0+630
0.000

+0¢630
0+.000

+0+720
0+000

20220
0+000

+0+720
0+000

+0+810
0000

+0+810

+0+890
04000

+0.890
0.000

+0+¢970
0+000

+04970
0.000

+0+100
0.000

+0.120
+0.19%0
0.000

+0.180
0.000

+0.180
0.000

+0.210
0.000

+0.210
0.000

+0.2%0
0.000

+0.2%0
0.000

+0.300
0.000

+0.300
0.000

+0.39%0
0:000

+0.3%0
0.000

+0+400
0.000

+0.400
0.000

+0.400
0+000

*0+460
0.000

*0+060
0.000

+0+¢460
0.000

+0.520
0+000

+0.570
04000

+0+570
0.000

0630
0.000

+0.630
0.000

+0+060
0+000

+0+:078
+0.090
0.000

*0¢110
0.000

+0.110
0.000

+00130
0.000

+0+130
0.000

+0.160
04000

*04160
04000

*0:190
04000

+0+190
0+000

+0.220
0.000

+0e220
0+000

+0.2%0
0000

+0.+2%0
Qs0n0

+0.25¢C
04000

+0.290
0.000

+0.290
0+000

+0+290
0+000

+0¢320
04000

+0¢320

+00360
0.000

*0:¢360
0.000

+0s400
0.000

+0+400
0.000

*0+040
0+000

+Qe048
+0+058
04000

+0+070
0+000

+0+070
0:000

*Q0: 084
0000

*0+08s
0+000

+0¢100
0+000

+0+100
0+000

+0¢120
0+000

*0e120.

0¢000

*Qe100
0000

+0e¢180
0+000Q

+0e16C
0+000

+Ce160
0+000

+0+160
0+000

40183
0+0CO

*0e18%
0000

401895
0+00C

+0%210
0+000

+0.210

+0+230
0+000

+0+230
0+000

40250
0+000

+0.02%
0.000

+0+030
+0.036
0.000

+0.043
0.000

40003
0+000

+0.082
04000

40082
0.000

+0.062
0000

+0+062
0.000

40+070
0.000

+0¢07a
0+000

+0.087
0+000

+0.087
04000

+0+100
0.000

+0+100
0.000

+0¢100
0.000

+0e115
0+000

+0s115
04000

¢0.118
04000

«0+130
0+«000

+0+130

+0+¢160
0.000

«0s1080
0.000

+0+188%
0.000

400250 +0.158
0+000°® 0.000

+0+01s
0+000

+0+018
+0.022
0.000

+0.+027
0.000

+0.027
04000

+0.033
0:000

+04+033
0+000

+0:039
0000

+0+039
0.000

*0s0a6
0+000

*0+008
04000

4005
0+000

40050
0+000

¢0406)
04000

+0+063
0.000

+0+06)
0+00¢C

+0s072
0.000

+0(72
0000

+0e072
0+000

+0.081
0:000

+0+089
0+000

+0+089
0+000

+0.097
0000

+0.097
0+000

+0.010
0.000

+0.012
*0.01%
0.000

+0.018
0.0C0

+0.018
0.0C0

+0.021
0.0C0

*0.021
0.0C0O

+0.025
0.0C0

+0.025%
0.0C0

+0s030
0.0CO0

+0+030
0.0C0

€0+03%
0+0CO

+0+03%
0+.0C0O

+0.000
04000

+0+040
0.0C0

+0¢060
0¢0CO

+0e006
0.0C0

*0s 0008
0.0C0O

+0:006
0.0CO

+0.0%2
040C0O
+0.082

+0+0%7
040C0O

+0.057
0.0C0

+0.063
0.0C0

+0063
0.0CO0

+0+006
0000

*0+.008
+0.009
0+000

+0.011
0+000

+0.011
0.000

+0.013
0.000

+0+013
0.000

+04016
0%000

40016
0:000

+0+019

04000 °

+0.019
04000

+0+022
0+000

+0.022
0.000

+0.028
04000

+0.02%
0+000

+0.02%
0+000

+0+.029
0.000

+0.029
04000

+0+029
0000

+0+032
0:000

«0.C32

+0+0306
0.000

+0+036
0+000

+0:040
04000

+0s+040
0.000

+0+0008
0.000

+0.008%
+0.006
0.000

*0.008
0000

+0.008
0.000

+0.008
0.000

+0009
0.000

+0.011
0000

+0.,011
0000

+0+013
0.000

+0.01)
04000

+0.018%
0.000

404018
0,000

*0.018
0.000

+0.018
0.00C

+0.018
0000

+0.020
0000

+0.020
6.000

+0.020
0000

+0.023
0+000

+0+023
*0+02%
0.000

+0.029%
0.000

+0.027
0.000

+0.027
0+000

+0+003
0.COC

*0+004
404000
0,000

+0.00%
0+C0C

+0+00%
0.C00

#0.00¢
0+COC

+0+00¢
04000

+0+007
0+000

+0:007
0.00C

+0.008
0e.00C

+0.008
0:000

+0+C10
0+000

+0.01C
0+000

*0.012
0.+C00

*0.012
0000

+0+012
0.00C

+0+014
0.000

40010
0.C00

+0+014
0:000

*0+016
0+000

+0+016
+0.018
0,000

+0.018
0s+000

+0.020
04000

+0.02C
0+000

40,002 +0,0012+0,0008
0,000 0.0000 00,0000

¢0,0025¢3.,0015+0.0C01
N0 G.J00

+0,0025+0,0p15+0.001
0.0003 0.0p00 0,0CO

+0,003
0,000

*V,003
. 0.000

+0,00%
0,000

+0.00%
U.000

+0,004
G.000

+0,00%
0,000

«0.005
0,000

+0,005
V,000

+0.006
0.000

+0.006
0.000

+0,008
0,000

+0,008
v.C00

+0,008
0.000

+0,010
0,000

+0,010
0,000

+0.010
G.000

+0,.012
v,000

+0.012
+C.013
0,000

+0.,043
0,000

+0,01%
0.000

+0,015
0.000

e0,0p2 +0.,0012
o.0p0 0.0000

+0,0p2 +0.001¢
o.,0po 0,0000

+0,0p25+0.0015
3.0p00 0.29000

+0,0p25+0.0015
0,0(00 0.u000

+0.0p25¢0,0019
0.,0pv0 0,00Gu

+0.0025¢C. 0015
0,0p00 0,0000

+3.009
0.000

+0.003
0.000

+0.,010
0.000

+0,010
0.000

+0,3C2%
0.0000

+0.0035
0,0000

+0.003%
0.v000

+6.0035
0.,0000

+0.0045
0,0000

«C. 0045
0.,0000

«0.00u5
¢.0co0

+0.006
0,000

+0.006
0.000

+«0.007
c.U00

+0.,007
0.000

+0.008
0.000

+0.,008
G.000

2]
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Table A6 Tolerance Zonaes for Internal {Hole) Dimensions (JS16 through JS1) Dimensions in mr—

BASIC
SIZE JS16 JS15 Js14 JS13 JS12 JS1 JS10 JS9 Js8 JS? JS6 JSS Js4 JS3 Js2 Js1
OVER 0 [+U4300 ¢0:200 ¢0¢12%5 ¢0+070 0+0%0 ¢0:030 +40+020 04012 ¢0+007 ¢0+0C5 ¢0,003 «0,002 +0,001540,001 +0,0006 +0,0004%
\1-] 3 |[=0+300 «0+200 =0+12%5 «0:070 =0+0%0 =0¢030 *0+020 «0+012 =0+007 =0+0CS -0,003 -0.002 -0.001%5-0.091 <-0,0006 «0.0004%
BvEk I[[*0+375 ¢0¢240 ¢0+150 ¢0¢N90 404060 +0¢037 ¢0s024 ¢0¢015 04009 40+0C6 40,004 +0,0025+40,002 +0.001[25+0,00075+40,000%
\1-] 6||0¢375 =0¢240 *Ce150 *0¢090 ©0:060 ~0+037 =0+02% 0015 «0¢009 «0+0C6 ~0,004 =0,0025-0,002 -04,001R5=0,00075-0,000%
OVER 6[1*+90430 400290 404180 +0+110 ¢0¢079 +0+088 404029 ¢0¢018 +0+011 +0+0C7 ¢0,004540,003 +0.002 “«0),001[25+40.,00075+40.000%
T8 10|1+0:450 204290 =0¢180 «0¢110 =0¢07% =0¢08% =0+029 =0+018 =0:011 =0+0C? -0,0045-0,003 -0,002°~0,001/25-0,00075~0.000%
OVER  10|[*0¢550 ¢0+¢350 ¢04215 40135 0090 ¢0¢055 ¢0003%5 ¢0+021 400013 ¢0.0C9 +0,0055+40.004 +0.0025+0,001p +0.001 +0.0006
To 14[*0+550 «0¢350 =0+213 «0+135 =0:090 =0¢05% =0:035 «0+021 «0+013 «0+0C9 -0,0055-0.004. +0460025-0,001p5 -0.,001 =-0,0006
OVER 14|/ +0:850 40+350 404215 ¢0¢1395 40,090 +0¢053 +0¢03%5 +0+021 +40+013 +0.0C9 +0,005540,004+0,0025+40,001p5 +0,001 +0,0006
Te 18|{ =CeS550 =0¢3%0 *0+215 «0:13% =0.090 «0:05% «0«038 =0+021 =0+¢013 =0.0C9 -0,005%-0:0084 ~-0,0025-0.001p5 -C.001 <-0,n006
BVER 18| *U+650 ¢0+1420 06260 +0:36% ¢0¢10% +00065 +0e042 ¢0+026 +C+016 ¢0+010 +0,0065+40.0045+40,003 +0.,002| +0,00125+0,00075
Te 28 || "C1650 ©01420 =04260 =20¢165 =0.10% ©0+06%5 =0¢042 ©0+s026 *0+016 »0+¢010 =0,0065-0,0045-G.v03 -0,002| -0,00125-0,0007%
OVER 28|l 4Ce650 04420 0:260 +0¢16% 90+10% +0:065 ¢0¢042 +0:G26 +0+016 +0.010 +0,0065+0,004540,003 +0,002| +0,0012540,0007%
Te IC || =U+550 201820 *0:260 =0416% 0,105 =0¢065 =0s042 «0:026 *0+016 #0010 (=0,0069-0,0045+0,003 -0,002| «~0.,00125-0.00075
BVER  3C|[ *CeBOO +0+%00 ¢C+310 404195 +0:12% +0+:080C *0+050 +Ge03] 404019 407012 +0.008 +0,0055+0.,0035+0,002( .+0.00125+0,0007%5
T8 40 || =C+800 =0+%00 =0¢310 =0s195 =0.12% *0+CB0 =0+05C «0+031 =0¢019 o0v012 ~0.008 «0,0055-0,0035-0,002| -0,00125-0,0007%
OVER 4C || *0+800 ¢0+5S0C 404310 «0¢19% *0:¢12% «0:080 ¢0¢0%0 ¢0+031 ¢0+019 ¢0:012 +0,008 +0.009540.003940.002| «0.00125+0.00075
\4-) 50 || *0+.800 =0+¢%500 *0s310 =0+195 ©0.12% =0+080 =0+0%50 =0+03] «QesC19 =0.012 -0.008 -0.005%-0.0035-0.002 -0.00125-0,90007%
OVER 50 || +0+950 ¢0+600 404370 +0:230 +0+1%0 +0:09% ¢0¢08C +0+037 #0.023 ¢0.013 +0,0095+0,0065+0,004% +0,0025 +0,0015 +0.,001
\1-] 69 || *C+950 =0¢600 ©0¢370 «0:230 *0+150 =0+098 =0:+060 «0¢037 =0.023 ~0+,015 -0,0095-0.0065-0,004 -0,002p ~0.0015 -0.001
OVER 49 || *u+3%0 ¢04600 +0:370 +0¢230 +0.150 404095 +0:060 +0+037 +0+023 +0¢015 +(,0099+40,0065+0.00% +0,002H5 +0,001% +0,001
\4-] B0 || ®0¢950 =0+¢4600 *0+¢370 @0¢230 ~0+1%50 =0¢095 =0+060 =03s037 «0+023 =0+0!S «0,0095-0,006%5=0,004 -0,002p =-0,001%5 ~0.001
OVER 8O || *14100 «0+700 *0:43%5 +0+270 +0+17% ¢00110 ¢0+070 “+0+043 #0027 +0+017 +0.011 +0.0075+0.0C5 +0.003| +0.002 +0.0012%
e 100 || 14100 @0470C »0+435 @04¢270 =0+37% «0¢110 =02070 =0s343 #0027 =0.017 -0,011 -0.,0075-0,005 -0,C03| -0.,002 +0,00125
OVER 120 || 14100 ¢0+700 +0:43% +0¢270C ¢0+17% +0+s110(+0%070 +0+043 ¢0+027 ¢0+017 +0,011 +0.0075+0.00%5 +0.003| +0.002 +0,0012%
180 120 *1+4100 @0+700 =C+835 «04270 «0:17% ©0¢110. 50070 =«0+043 =0.027 «0:0}7 -0,011 -0,007%5-0,005 -0,003| -0,002 -0,00125
OvER 120 1250 +0+4800 *0+500 ¢0e315 +0.200 $0+125 +0«080 +Cs050 +0+031 +0+020 +0,0125+40.009 +0.006 +0,004| +0.002% +0,0017%5
TO0 1% || =1+2%0 ©CeB0O0 ~0.5C0 «0e¢31%5 ©0.200 =0412%5 =0+080 =0+050 =0¢G3] =0¢020 -0,0125-0,009 =0.006 -0.00%| -0.002% =-0.00175
BVER 140 || 14250 ¢0¢B00 +0:500 +0+315 404200 40125 40+080 +0+,050 ¢0+C31 +0+020 +0,0125+40,009 40,006 +0,004| +0,002% +0,0017S
10 160 | =1¢250 ®0¢800 =0+500 =0+31% =0.,200 =0s12% =0+080 «0+050 =0+03) #0020 -0,0125-0,009 -0.,006 -0,004| -0,002% -0.00175
BVER (460 || +142%0 ¢0¢B00 ¢0:500 +0+3)3 #0+200 +0:12%5 +0:080 «0+050 ¢0+031 +0+020 +0,0125+0.009 +0.006 +0.C04| +0.002% +0.0017%
180 ;80| =1.2%0 =0+800 *0+500 «0+315720:200 =0:12%5 *0¢0BC «0+050 =0¢031 *0+020 =-0,0125-0,009 ~-0.006 ~0.004| -0,002% -0.0017%
OVER 180 | 14450 ¢0¢92% ¢0¢575 40360 ¢0:230 40¢185 +0:092 ¢0¢057 ¢0+036 ¢0+:023 «0,0145+40,010 +0.007 «0.,005| +0,003%5 +0,0022%
T80 200 || =1:450 20:92% *0:575,'20+360 <0230 =0+145 =0.092 ©0+¢057 =04G36 ©0+023 «0,014%5-0,010 -0,007 -0.00% -0.0035 -0.00225
AVER 200 || *i 1450 404925 ¢048572% ¢Ne360 +0:230 +0+145 ¢0+092 +0+0%7 40:036 +0+023 +0,0145+40.010 +0.007 +0.005 +0.0035 +0.0022%
1 225 | =1+450 ©0:92% 40878 «0¢360 =0:230 =0¢145 =0:092 =0+057 =0:036 ©0+023 -0.0145-0,010 -0.007 ~0,005 -0.0033% -0.00225
OVER 225 |l 14450 +0:92% )40:%575 405360 +0+230 ¢0e14%5 40¢092 +0:057 ¢0¢036 404023 ¢0,0145+0.010 +0,007 «0.,005| +0.0033 +0,00225
T8 250 | ®1.4%0 ©02925 20:57% «0s360 *0:230 *0:¢148 =00092 =0+0%57 *0¢036 =0¢023 «0,0145-0,010 =0.067 -0.C05 -0,003%5 -0,00225
OVER 25C || +1.:600. 414080 ¢0+650 400405 ¢0:260 +0¢160 +0:10% #0¢065 +0:040 +0+026 +0,016 +0,0115+0,008 +0,006| +0.004 +0,003
T0 2R0 [ *14600\®1:0%0 *0+650 =0¢40% ®0:.260 «0:160 =0+¢105 «0+0b65 04040 =0+026 =-0,016 -0.0115-0.008 -0,006| =-0,00% ~0,003
OVER 280 || 1,600 +1:0%0 ¢0.6%0 +0+40% +0:260 +0¢160 ¢0+¢10% +0+065 +0+040 +0+026 40,016 +0,011540.,0086 +0,006| +0,00% +0,003
T80 315 *1+600 ©1:0%0 *0:650 «0¢40% =0:260 =0¢16C =0¢105 =0+065 =0+080 «0+026 -0,016 -0,0115-0,008 -0,006| -0.00% =0,003
BVER 315 | ¢1¢800 41¢150 ¢0+700 +0ea4aS 40+28%5 +0s180 *00115 «Ge070 ¢0+004 +0s028 40,018 +0,0125¢0.009 +0,006%5 +0,004%5 +0,0035
T8 355 | *1+800 *1¢1%0 «0«700 =Ds4aS =0.28% =0+180 =0¢}15 =0¢070 =0+sQ%s =0+028 -0,018 ~-0,0125-0.009 -0,0065 ~-0.,0045 ~-0.0035
BVER 355 | *1¢800 ¢1+150 40+700 +40+s485 40.28% ¢0¢180 ¢0+115 40+070 +0¢044 ¢0¢028 +0,028 +0.0125+40,009 +0.0065 +0.0045 +0,003%
10 400 | =1+800 ©1¢1%50 *0+700 =0+445 ©0.28% «0+18C =0¢11% =0:+070 «0+044 «0+02¥8 -0,016 -0,0125-0.009 -0,0065 -0,004%5 =-0.,0035
OVER «0C | 424000 41+250 4Cs77% +0e¢a4RS 40:315 +0+¢200 ¢0¢125 +0e077 +0+048 +0+031 40,020 +0,0135¢0,010 +0.007% +0,00%5 +0,00%
T8 «50 | *2+000 1250 «Ce77% «0+088 =0:31%5 ©0¢200 .=C¢125 =0¢07?7 «0+048 «0.031 ~0,020 -0.0135-0.020 «0,0075 «0.,005 ~0.00%
BVER 450 | 424000 +142%0 40775 o0ea8S 404319 404200 +0+12% +0¢077 404048 404031 +0,020 40,013540.010 +0.0075 +0.003 +0.00%
T8 500 | =24000 =1¢250 *0.775 =0¢a8% 0315 =0:200 =Ce¢125 =0e0?7 =0:.04M =0:031 ~0,020 -0,0135-0,010 -0,007%5 -0,00% ~-0.00%
% (1T - 0.001) when the 1T value is odd.

Note: Some JS deviations in the grades 7 to 11 have been rounded off to
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Table A7 Tolerance Zones for Internal {Hole) Dimensions (K10 through K5 and M10 through M5)

Dimensions in mm

BASIC
SIZE K10 K9 K8 K7 K6 K5 M10 Mg M8 M7 M6 M5
over ° 0+000 04000 04000 04000 0+000 0¢000{=Ce0G2 =0+002 =0+002 +0+0C2 =0.002 =0.002
T0 3 [ =0s0%0 «0+s02% #CeQl® =0:¢010 =0¢006 =0+¢004 |=0¢042 «0+027 =0+016 =0:012 =0+008 =0.006
OVER 3 404005 40003 40¢002 0¢000 [=0+00s =20+004 +0+002 0+0C0O =0+001 =0.003
Te 6 #0+013 =0+009 *0+006 *0+00%5 |=0+052 =0+03I& =0:+016 «0+¢012 =0:009 =0.008
OVER 6 +0+00h +0¢0C5 «0+¢002 ¢0+001 [=0+006 «0¢C06 +0+0G1 0+0CO =0+003 =0.004
18 10 204016 =0¢010 #0¢007 =0+005 |=0+064 «0s042 =0+4021 «0+015 =0:012 =0.010
GVER |10 +0+008 +0+006 +0:002 +0:002 [#0¢007 =0e0N07 404002 0+0C0 =0+004 =0.004
T0 14 «0+019 =0e012 #0+009 =0+006 |=0¢077 =0+050 =0:025 =0+018 =0.015 =0w012
OVER |1 +0¢008 404006 ¢0¢002 +0¢002 [=0¢007 «0+007 +0+002 0¢0CO =0¢004"=0.004
Te 18 ®0¢019 =0e012 =0:009 =0:006(=0+077 «0:+050 =0+025 =0:018 =03015 =0.012
OVER |18 404010 +0+006 404002 +0¢001 [=0s008 «0s008 +0¢004 0+0C0/=0:004 0,005
10 24 “0+¢023 =0+015 =0+011 =0¢D08 («0+092 «0+060 =0¢029 =0+Q21,=0:017 =D+014
OVER |24 404010 404006 +0¢002 ¢0+001 |=0+008 =0+008 +0+004 0+0CO =0:004 =0.005
To 30 ®0:023 »04¢015 =0+011 =0¢008 |=0¢092 =0+060 =0+029 %0021 =0:017 =0+014
OVER |30 404012 404007 404003 404002 |=0¢009 «0+G09 40005 0+¢0C0 =0.COs =0.00%
To 40 #0027 =0+018 =0:013 =0:009}20¢109 =20:371 04034 =0+0&5 =0+020 =04+016
OVER |40 404012 404007 +0:003 400002 |=0¢099 «0:009 ¥Ce005 0¢QCO =0+004 =0.005
To 50 m ®0+027 =0¢018 =0+013 =0+¢009|=0+10Y «04Q71 =0+034 =0+0&5 =0+020 =0.016
OVER |50 % 404014 400009 +0+004 +0¢003|®0+011 $0¥011 402005 0¢0CO =0.005 =0.006
1o 65 N 204032 =0+021 *0+015 0010 |=0+134> «0.085 =0¢041 =0+030 =0+024 =0.019
w
OVER | 65 O n 404014 404009 +0.0084 +0+003|=0s011 «0+011 +0+005 0+0€0 =0+005 =0.006
Te 80 E w 204032 «0:021 =0+G15 «0+010[409¢131 «Gs+085 =0+C41 =0+030 =0.024 =0.019
2
OVER | 80 EJ w 40016 400010 +0+004 +0+¢002|=0¢013 «0e013 +Ce006 0.0C0 =0.006 =0.008
T8 00 ] g 20+038 =0+025 =0¢018 =0¢013|=0+153 «0+100 *0+048 «0+035 =0+.028 =0.,023
(@]
OVER )00 il +40+016 +0¢010 +0.004 +0.002|=0+013 =0+sG13 +0:006 Q+0CO =0.006 =0+008
10 20 g g 20+038 «0¢025 *0+CAR. ®0+013[20+s153 «Ce100 =0+048 «0+035 =Ce028 =0,023
OVER |20 ; 5 404020 +0¢012 $09004 +0¢003|*0+015 «0+015 ¢0+s008 0¢0CO0 =0¢008 =0+009
10 «0 w «0s0%3 =0:¢028, 02021 «0¢015|{=0¢175 «0e¢{15 «0¢055 =0+040 =0.033 =0,027
2 <
OVER L «0 ) +0+020 +05042 +0.004 +0¢003|{=0¢015 «0¢015 +0<008 0+0CO =0.008 =0.009
Te 60 <>( T «0¢043 0028 *0:021 =0¢015|=0+175 «0¢115 =0¢055 =0«040 =0¢033 =0.027
|_
OVER |60 -i z +0+020°40+012 +0.004 +0¢003|«0¢015 =«0+015 +0:008 0¢0CO =0+Q0R =0:+009
T0 p80 o - “04043° «0¢028 =0«021 =0+015[=0¢175 «0¢115 =0:055 «0+040 =0.033 =0.027
OVER [BO ﬁ «0v022 +0+013 404005 +0¢002{=0¢017 «0¢017 +0¢009 0+0CO =0+008 =0.011
Te Ppoo s 204050 =0¢033 =0:02% =04018|=0¢202 «0+132 =0+063 0046 =0:¢037 =0403}
2
OVER POO z 404022 404013 404005 +04002(=0¢017 =0e¢J17 +0+009 0¢0CO =0.008 ~0.01%
Te p2s *0¢050 =0¢033 *0¢02% =0¢018|=0+202 =0e132 =0¢063 =0¢046 *0:037 =0.03}
OVER P25 40¢022 +0¢013 +0.005 40+002|=0¢017 «0¢017 +0¢009 0+0C0 =0.008 =0+011}
T0 P50 «0¢050 =04033 =0:024 =0¢018]|=0¢202 =0:¢132 =0:063 =0:046 =0:037 =0.031¢
OVER P50 404025 +0¢016 404005 ¢0¢003|=0¢020 «0«020 ¢0¢009 0¢0CO =0+009 =0.013
10 RO ©0¢056 «0:¢036 =0:027 =0.020|=0¢230 «0+150 =0¢072 «0:0%2 =0.041 =0:036
OVER 280 404025 +0¢016 40+005 40¢003|=0+02C =0+020 ¢0+009 0¢0CO =0+009 =0.013
19 315 ©0:1056 =0¢036 =0+027 ®0¢020|=0+230 «0:150 *0+072 =0e¢0%52 =0¢041 =0:036
OVER 315 +0:028 +0¢017 404007 +0+003|~0+021 «0+02% ¢0¢0Q11 0+0CO =0:010 «0+014
T8 355 ©01061 =0s040 =Cs029 =0¢022{=0v251 @0el16]1 =0+s078 =0+0E7 0046 =0:¢039
OVER 355 +0+028 +0:1017 404007 +0¢003|=0¢021 «GsG21 +Ce011 0+0CO =0¢010 «0eDl4
70 <00 “0+106] =0+040 =0¢029 =0¢022|=0¢251 =Ce161 =0+078 «0e¢0%57 =0+046 =0+039
OVER 400 +0+029 404018 40008 +0¢002|=0¢023 =0¢02I +0+011 0¢0CO0 =0+G10 =0016
18«50 “0¢068 =0+045 =0¢032 =00025| 00273 20178 =0+086 =0¢063 =0+050 =0:043
BVER «50 *0+s029 404018 +0.008 +0+¢002} =0+023 «0:¢023 +0+011 0+0CO =0¢010 =G016
T8 500 ©0:068 «0¢045 =0¢032 =0¢025}=0:273 «0+178 =0:086 =0¢063 =0¢050 =0¢043
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Table A8 Tolerance Zones for internal (Hole) Dimensions (N10 through NS and P10 through P5)

Dimensions in mm

BASIC
SIZE N10 N9 N8 N7 N6 NS P10 P9 P8 P7 P6 PS
OVER 0 | «C4004 «0:004 *0+00% «0e¢0C% =0+004 =000k |=0+006 «0¢006 =0:006 =0+s0C6 =0¢006 =0+006
10 3 | *Ce04% =0+029 =0+018 «0s014 =0+010 =0¢008 |=0+046 «0+031 =0+020 =0+016 =0+012 =0.010
OVER 3 UeQ00 00000 =0.002 =0:¢00% =0¢005 =0¢007 [=0+012 «0+012 =C+012 =0:.0C8 =0+009 =0+011
10 6 [®Ce0%8 #0¢030 204020 =00¢016 =0+013 =0¢012 |=0+060 =0+042 =0+030 =0:020,.=0+017 =0+016
BVER 6 Us000 0+G00 =0+003 =0¢004 =0+007 «0:+008 [*0¢015 «0+015 «0+015 =0.0C9 =0:012 =n.013
L] TO [~0+058 =0+036 =0+025 +0+019 =0+016 =0+01% |[*0+0/3 =0+051] =0+037 *0+0c® -0+0c1 p0+019
OVER 10 Ls000 0¢000 =0+003 =0+005 =0+009 =0+009 |[=C+018 «0+01B =Cs018 *0¢011 =0/0U5 p0+015
0 14 {*0¢070 «0+s043 *04030 =0¢023 «0+¢020 «0+017 [=0+088 =0+061 =C+045 =0+,0Z9 =0.026 P0.023
OVER 14 0+000 0¢000 =0+003 =0+005 =0+009 «0:¢009 |=0¢01H =0¢I18 =0+018 =0+0¥1) =0+015 F0+01S
10 18 { *0¢070 »0:043 «0s+030 «0¢023 =0+020 =0+017 [*0+08B =0e¢J61 «0:045 =009/ =0eC26 PC023
OVER 18 Je000 0¢000 =Cs003 «0¢D07 =0+011 =0+s012 |=0022 «0<022 =0+022 =04014% =0+018 £0+I1Y
10 24 | =0+084 204052 =0+036 =0s02B =0+024 =06¢021 |=0e¢1(6 =0es074 =0:¢055/20+035 =0+031 FO.028H
OVER 24 Ve000 0¢0CO =0+003 =0+¢007 =0¢0i1 =0¢012|=0¢022 «0+022 =0+022 «0¢014 =0+018 P0O+019
T8 30 [ =0e0B& *0+052 =0+036 =0+028 =0+024 =0¢021|=0+1C6 =»0+074 _~00%5 «0+4035 =0«031 F0.028
OVER 30 UeCO0 04000 =0¢003 =0¢008 =0+012 =0¢013|=0+026 =0+¢02¢ =0+026 =0+017 =0+021 PO+022
Te 40 {=C+100 =00062 =0¢042 =0¢033 =0:¢028 =0e024|=02126 =0+088 =GC+065 =0+042 =0:037 p0+033
BVER &0 0¢000 0¢000 =0+003 =0+s008 =04012 =0¢013[=0+026¢ =0%026 =0+026 =0+017 =0+021 [POs022
Te 50 | =0¢100 ®0¢062 #0042 «0+033 =0¢028 =0¢024 [=0e¢126 ¢C+088 =0+065 =0¢042 =0:037 pP0+033
OVER S0 Ce000 0e000 *=0+006 =0e009 =0+s014 =0e015|*02032 «0+032 =0+032 «0e¢0Z1 =0:026 [F0e227
Te 65 | ®*0¢120 =0¢074 =0+050 «0¢039 =0+033 =0¢028 |*0+r152 «0+¢106 *0¢C78 «0+051 =0+045 Oe0O4N
OVER &5 00000 0¢000 =0¢004 «0+009 =0:014 ©00015{=0:¢032 «0+032 =0:032 =0¢0Z1 =0+026 [0e027
Te B0 [ =Ce120 »0¢074 =0+050 «0¢039 =0¢033 «04028(=0¢152 «0¢106 =C+078 =0+051 =0+045 [F0.0%40
BVER 80 00000 0¢CCD =0+CC4 @0s010 =0¢0165*0¢018|=0+037 «0+037 =0+037 «0+024 =0+030 P0O+032
TO 100 | *Ce140 ©0:1087 =0+058 «0s045 =0+038 204033 |*0¢177 «(s124 =0s091 =0+059 =0+052 0047
OvVER 100 0¢000 0¢000 =0¢00& =0:¢010 =03016 =0¢Q18|®C+037 «0e037 «0¢037 ©0¢0Z4 =0+030 0032
T8 120 | =0¢140 =0+s087 =0+058 204045 =0+038 =0:033|=00177 =«0e124 =0+091 =0+089 =0+052 [0.047
OVER 120 0¢000 0¢000 =0+004 =0eQ42 =0+020 =0:021|=0+043 =0¢043 =0+043 =0:0Z8 =0+036 [F0+037
TO 140 {*0160 =04100 =0+067 20¢052 =0+045 =04038|=0+203 «0+143 =0+106 =0«068 =0:+061 [0+055
BVER 140 04000 04000 =0+00% 06012 =0+020 204021 |=0¢043 «0e043 =0+s043 =0+028 =0+036 [F0+037
T® 160 [=0¢160 ®0+4100 =04067 «0¢052 =0+045 «00039|=0¢203 =0e¢143 =20+106 =0+0€8 =0+061 [0+055
OVER 160 0¢000 0+¢0007=04004 =0¢012 =0:020 =0+021|=00043 =0+043 =0De043 «0+0Z8 =0:036 [#0.037
TO 180 | =04160 =0+100.20:067 =0+052 =0:045 =0¢039(«02203 «0¢143 =0+106 «0+0€68 =0+061 [0.055
OVER 180 Cs000 OW000 =0.005 =0+01 4 =0+022 =0+¢025{=0+050 =0¢050 =0+¢050 =0+:033 =0¢04] [=0:044
10 200 | =0¢185-20+115 =0¢077 20s060 *0+051 =0e045[=0¢235 =0+165 =0+122 «0¢079 =0+070 [=0e064
BVER 200 CeQQ0Y 0+COO0 =0¢005 «0e014 =0+022 =0+025|=C¢0%0 =0s050 =0+050 =0¢033 =0+041 [=0e0b4
10 ¢2% | =0 4185 ©0e¢115 ®0¢077 «0¢060 =0+0%5] =0¢045]|=0+235 «0+165 =0+122 «0+079 =0+070 [=0+064
OVER 225 Fe000 0e¢D00 =0+005 20s014 201022 =0¢025[*0+05C =0+¢050 =0e¢0%0 «0¢033 =0+04] |[=0«044
T8 250.1C+185 20e¢115 =0s077 @0+060 =0+05] *0s045|=00235 «0e165 =Ce122 =0:079 =0:070 [=0+064
OVER. 250 Ue000 0sGC0 =Ce005 «0+¢C14 «0¢025 =0¢027[=020%6 «0+056 =0+056 =0¢C36 =0¢C47 |=0«049
f8-2280 | *G+210 #0+130 =0s086 =20:066 *0:057 =0:05C|=01266 =L+186 ©0+137 =0s0F8 =0+079 |=0.072
OVER 280 C+000 0e000 =0+005 «0e014 =0¢025 =04027]|«0+0%6 «0+056 =0+056 =0+036 =0e¢C47 |=0+049
T0 315 | 20¢210 =0+120 =0+086 =0+¢066 =0:057 =0¢050(=0:266 =0¢186 «0¢137 =0.0FR =0:+079 =0.072
OVER 315 Us000 0+000 =0+005 =0+s016 =0+026 =0+030|=0+062 =0+062 =0+062 =0+.041 =0+051 =0.+055
T8 3%5 | 04230 =0+140 =0+09% =0+073 =0¢062 =0-05%|=0¢292 =0+202 =0¢151 =0.058 =0:087 =0.080
OvER 13595 o000 0eC00 =0+005 «0¢016 =0+026 =00030|=0+062 =0+062 =0+062 =0+041 =0¢051 =0.055
T8 200 | "0:230 =0+140 =0+094% =0¢073 =0:062 =0¢055|=0+292 =0+202 =0s151 =0.058 =0+087 =0.080
OVER «00 0000 0es0CO =0+006 =0¢017 =0:027 =0¢033| *0+068 20¢068 =0+068 =0+045 =0+055 =0.06]
T0 450 | *Ce250 =0e¢155 «*0:103 =0«080 =0:067 =0s060{=0e¢318 «0+223 =0+165 =0+1C8 =0.095 ~0.088
OVER 450 U+000 0s000 04006 =0s017 =0:027 =0+033|=0+068 «0+068 =0:068 =0.045 =0+055 =0+061
T® S00 { *Ue250 =0¢155 =0.103 =0+.N080 =0:067 =0+060[=0+318 =0.223 =0+165 =C+1CB =0:095 =0.083
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Table A9 Tolerance Zones for Internal (Hole) Dimensions (R10 through R5 and $10 through S5) ]

Dimensions in mm

BASIC .
SIZE R10 R9 R8 R?7 R6 R5 S10 S9 S8 S7 S6 S5
OVER 0 |*0e010 ©0+4010 =0:¢010 «0e¢010 =0¢010 =0+01C |=0°014 «0¢014 =Ce01% =0s01% =0¢014 =0.014
70 3 |~0+050 =0¢035 =0+024 =0¢020 =0+016 =0¢014 |=0¢0S4 =0¢039 =0+028 «0.024 =0-020 =0.018
OVER 3 |*0e¢01S =0¢015 «0+015 «0s¢011 =0+012 =0s014 [*0¢019 =0¢019 =0¢019 =0+015 =0+016 =0.018
T8 6 | =04063 =0+C45 04033 «0+023 204020 =0+019 202067 =0<049 =0+037 =0¢027 =0+024 =0.,023
OVER [} v+ 000t 33— 0t OO0~ 02—~ 02—~ O T~ 020002}
10 10 || 06077 @04055 =0¢041 =0¢028 =0¢025 =0:023 |=0¢08] «0s059 =0¢045 =0+032 =0.029 =0.027
OVER 10 |{=0+023 =0¢023 =0¢023 =0¢016 =0:020 «0¢020 |=0+028 =»0+028 =0¢028 =0+021 =0:025 =0.,025
TO 14 || =C+093 =0+066 *0+050 «0+034 =0+031 =0¢028 |[*0+098 «0¢071 =0+055 =0+039 =0+036 =0+033
OVER 14 ||=0¢023 04023 =0+023 =0¢016 *0:020 =0¢020 [=0°028 «0+028 =0¢028 =0+021 =0.025 ~0.025
T8 18 || =0¢093 ®0¢066 =0¢050 =0+034 =0+031 «0:s028B|=0+098 @0¢371 =0+055 «0+¢039 =0.036"=0:.033
OVER 18 || =0+028 =0+028 =0+028 «0¢020 =0.024 =0¢025(*0+035 «0¢035 =0¢035 =0+027 ©0+031 =0+032
TO 26 || =0¢112 «0+080 =0+061 «0+041 =04037 =0:034(=0+419 «0s087 20¢068 =0+048 204044 =0+041
OVER 24 || 04028 =0+028 201028 =0+020 =0+024 =0¢025|=0¢035 «0+4035 =0+035 =0.027 =0¢031 =0.032
T0 30 || 0112 «0¢08B0 *0¢061 «0¢041 =0+037 =0:¢034|=0¢119 @0e087 «0+068 =0VO%8B =0e044 =0,041
OVER 30 || =0+034 «0+034 =0:034 =04¢025 =0¢029 «0+030|=0+043 «0+043 =0+043.20.034 =0+038 =0,039
T0 40 =0e¢134 206096 *0¢073 =0¢050 *=0¢04% =0e¢041|(=00143 =0:105 =0+,082 =0¢059 =0¢054 «0.050
OVER 40 |} *0+034 =0:¢034 =0+034 «0+025 =0¢029 =0¢030|~0+043 «0+043(207V043 =0¢034 =0.038 =0.039
70 SO || =0s134 00096 =Ge1073 «0+050 =0+s045 «0e041|[=0¢143 «0+s105 ©0¢082 »0:059 =0+054 =0.050
OVER 50 || "0«04%1 =0¢04] =0.041 =0¢030 =0+035 «0+s036|=0+053 =0%083 =0¢053 =0¢042 =0¢047 =0.048
T0 65 |] "0+161 ®0:¢315 ®0+087 =0¢060 =0:0%4 =0+049|=0:173 #0127 =0+099 =0+072 =0:066 =0.061
OVER 65 || *Ce0#3 «0¢043 =0¢043 «0¢032 =0+037 «0¢038B|=00059.'20+059 =0¢059 =0:048 =C+053 ~0+054
T0 80 |{ *0¢163 =00117 =0:089 =0¢062 =0¢056 =0+051|=0179 «0+133 =0+105 «0«078 =0+072 =0+067
BVER 80 || *0+4051 «0+051 #0+051 »04038 «0es084 =0¢046|\®0¢071 ®0¢071 «0¢071 =0¢058 =0+064 =0+066
T0 100 || "0+191 =0¢138 =0:¢105 20¢073 *=0¢066 =0¢061|=0¢211 =0¢158 =0e¢125 =0+053 ~0e0B6 =0.081
OVER 100 20058 2040584 =04+054% «0e04] =0¢C87 =0s049|®0¢079 ©3+079 =0¢079 =0s0¢66 =0:072 =0:+074
TO 120|{ "0+194 =0e14]1 =0:108 =0:076 =0¢069(=0+064|=0+219 =0¢166 =0¢133 =0+1C1 =0+09% =0.089
BVER 120 || *0+063 =0¢063 =0¢063 «0+048 =0.056 =0¢057|=0¢092 #0¢092 *0+092 =0+077 =0+0RS =0.086
10 140 || =0¢223 =0¢163 =0:¢126 =0¢088 =0:08] *0+075{=20¢252 «0¢192 =0+155 =0¢137 «0¢310 =0+10%
OVER 140 |] 04065 *0¢065 ~0+065 «0¢050\=0+058 =0+¢059|«0+100 =0+100 «0+100 =0¢085 =0+093 =0¢094
T8 160|] =0+225 =0¢165 =0+128 =0.090 =0+083 =0+077)|=0+260 «0¢200 =0+¢163 =0¢1Z5 =0+118 =0,112
OVER 160 || *0¢068B 0068 =0+068/=0+s053 =0¢061 =0¢062|=0¢108 «0+108 «0¢108 =0.053 «0s101 =0.,102
TO 180 |[~022B =0+168 =0+131\=0:093 =0.086 =0+0R0|=0+268 =0.208 =0+171 «0+133 =0+126 =0.120
OVER (80 || =0e077 =0+077 =G+077 =0+060 =0+068 =0s071]=0+122 =0+122 =0+122 «0+1(5 =0¢133 =0.1lle
T 200 || *0s262 *00192 =20w149 «00106 =0+097 20091 |=0¢3C7 «0:237 «0+19% 0151 =0:+142 =0.136
OVER 200 |{ =0«0B0 «0+080 ~0+0B0 «0s063 *0¢071 ©0e¢074[=0¢130 «0¢130 «0¢130 =0¢113 =0s121 =0e124
TO 225 | =0e¢265 =0e195 =0:152 =0¢109 =0:100 =06094|=0r315 «0+245 =0+202 =0+1€9 «0:+150 =0s144
OVER 225 || =0+084 #0084 =0 ¢0B4 =0+067 =0+075 «0¢078]@0s140 «0¢140 =0¢140 @0¢1Z3 =0¢131 =0e13%
TO 250 || 0269, %0199 *0+156 «@0e¢113 =0+104 «0e098 0325 =0e295 ®0¢212 =00¢1¢9 =0¢160 =0+154
OVER 250 |} #0094 «0e¢(9% =0:¢098 «0¢074 =0:s085 =0s087|*=0¢158 «(0+158 =0s¢158 =0¢138 =0¢149 =0.15]
TO 280 || =C+1308 =0:224 =0175 =0¢126 =0+117 @0s110[{=0+368 =0+288 «0+239 «0+150 «0+1B1 =0.174
OVER 280 | *0G¢098 «0+4098 =Ce098 «0¢078 =0:¢089 =0¢091|=0+170 «0¢170 «0¢170 =0+150 =0+s161 =0+163
TO 315 [ *0¢308 204228 =04¢179 «0¢130 ~0+121 =0e¢114|=0+380 «0¢300 =0¢251 20+2C2 =0+193 «0.186
OVER 315 | 04108 «0+¢108 =0:4108 «0¢0B7 «0+097 «0¢101|=0¢19C =0+¢190 ~0¢190 =0¢169 =0:179 =0.18B3
T8 355 | =0+¢338 «0:¢248 =0:197 =0elb4 «0+133 «0¢126[=0+420 «03+330 «0+279 =0e226 =0:+215 =04+20R
BVER 355 [ =0s114 =20e¢l14 =0:114 =0+s093 =0+103 «0:107|~0+2C8 =0+208 =0¢208 =0¢187 =0.197 =0.201
T8 400 [ =Ue344 =0¢254 =0:203 =0+150 =0+139 «0+132|=~0+438 =0+348 =0+297 =0+24% =0:,233 =0.226
OVER 400 | 04126 04126 =0+126 =04103 =0+113 =0+119|=0+232 «0+232 =0:232 «0+2(9 =0+219 =0+225
TO® 450 | "Ue¢376 =0+281 <*0+223 =0¢166 =0¢153 =0+146|=0r4R2 «w0e¢38B7 =0+329 «0e¢272 =0+259 =0.252
BVER «50 | ®(0e132 =0+132 =0+132 «0¢109 *04+4119 =0¢125[*0+¢252 =0¢252 =0:252 *0:229 =0+239 =0.245
TO SO0 | =U+382 «0:+287 04229 =04172 =0:¢159 =0:152|=0¢502 =0e407 =0+349 =0+252 =0+279 =0.272
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Table A10 Tolerance Zones for Internal (Hole) Dimensions (T 10 through TS and U10 through U5) Dimaensions in mm

BASIC
SIZE T10 T9 T8 T? T6 TS u10 us us u? us us
OVER 0 =0s018 «0:018 «0+018 «0+018 =0¢018 =0.018
Te 3 =0+058 «0¢043 =0:032 =0.028 =0s+024 =0.022
BVER 3 ®0+023 «0¢023 =0¢023 =0+019 =0+020 =0,022
To 6 ®0+071 =0+053 ~0+041 =0¢031 =0+028 =0.027
OvVER 6 NUMERICAL VALUES FOR =0s028 ®#0+028 =0+028 =0+022 =0:025 =0.026
Ty 4V SOsUBO =UsUDS® "UHSQOU SyU»US/ b * ) Ja. -00032
TOLERANCE ZONES IN
OVER 10 =0+033 =0+033 =0:033 =00026"20%030 =0.030
T8 14 TH'S AREA NOT DEFlNED =0e103 #0076 =00060 =0¢044 \=0+ps] «0.038
OVER 14 ®0¢033 ©0¢033 =0¢033 =05026 =0¢030 =0+030
T0 18 #0103 «0:076 =0+0601=0¢04% =0¢pDA] =0.038
BVER 1R =0s04] =0¢08] =0s08) =0¢033 =0¢P37 =0+038
10 24 =0e125 =0:093 204/07% =0+054 =0+D50 =0.047

OVER 24 | "0¢041 ©0¢0u41 =0+0%] =0¢033 =0¢037 =0¢038|=0+048 =0+048.20s048 =0¢040 =0cD44 =0.045
T8 30 | *Us125 =0+C93 =0+¢074 =0:054 =0+050 ~0+047=0¢132 =~0+300/=0+:08]1 =0+0€61 =0:pS7 =0.054

OVER 30 | =0+048 «04048 =0e048 =0¢039 =0+043 «0e¢044[=0060 209060 =0:060 =0+0%1 =0:+055 ~0.056
Te 0 | 204148 #0+110 =0+087 «0¢064 =0+sC59 =0:055{=0¢160 «0+122 =0+099 «0:076 =0+D71 =0.067

BVER 40 | *0+054 *0+054 =0.05% =0¢045 =0+049 =0¢050|=00070 =0+070 =0+070 =0¢061 =0+065 =0:066
Te 50 | ~0+154 «0+116 =0+093 =0+070 =0+065 =0+061|%0%170 «0+132 =0:109 =0:086 =0+pB1 =0.077

OVER S50 | =0¢066 =0+066 *0:066 =0+055 =0:060 =0+061\|=0+087 =0+087 =0:087 =0+076 =0pB1 =0.082
Te 65 | "0+186 20140 =0+112 =0¢085 =0+079 =0+07&|=0¢207 20161 =0¢133 =041C6 =0+100 =0.095

BVER 6% | 04075 «0¢075 *0+075 =0+064% =0¢069,204070{=00¢102 =0¢102 =0¢102 =0¢051 =0+p9% «0.097
Te 80 [ 00195 =0¢149 =0.121 «0:094 =0:088 =0¢0B3 |{=0+222 =0¢176 =0+148 =0+121 =0¢]15 =0.110

BVER 80 | *0+091 =0¢091 =0+091 =0¢078 =Qi08s =0+s086[=0°124 «0¢12% =0¢124 =0¢111 =0s)17 =0s119
YO 100 | =0¢231 =0¢178 ©0:145 =0¢113 209106 «0¢101 [=0¢264 =0s211 =0+178 =0s146 =039 =0s134

OVER 100 | =0+104 =0+104 «0+104 ©0+091 /=0:¢097 =0+090 [®0s144 =0c¢144 =0e14s =0s131 =0e¢}37 =0,139
T8O 120 | =0+244 =0+191 =0+158 =0+126 =0+119 =0¢114[=0+284 «0:23] =0:198 =0:+166 =0+159 =0.154

OVER 120 [=0.122 =0+122 =0+122"=07107 *0¢115 ©0e¢116[=0¢170 =0+170 =0¢170 «0+1%5 =0+163 =~0.164
TO 140 | =0+28B2 ~0:222 =0:185 =0e¢147 =0e¢140 =0:¢134 (=0:330 =0+270 =0e¢233 «0:155 =0+ 88 «0.182

BVER 140 [*0¢134 =0+134 =0s134 «0:119 =0:127 =0¢128|=00190 «0+190 =0:190 =0+175 =0+)83 =0.184
TG 160 | =0¢294 «0+234.2043197 =06¢159 =0+152 «0e¢186 (20350 200290 =0+253 «0+215 =0.P08 =0.202

BVER 160 | ®0e146 «0e¢146 =0+¢146 =0¢131 =0¢139 =0+140|=0+210 =0+210 =0e¢210 =0+195 =0¢P0I =0+204
T8 180 | *0:306 =0¢246 =0+209 «0¢171 =0e164 =0¢158|=0+370 =w0¢310 ~0+273 «0+235 =0+pP28 ®0.222

BVER 180 | =0¢166 =0s166 =0+166 =0¢149 =0¢157 #0¢160[=0+236 =0+236 =0+236 =0¢219 =0+pP27 =0+230
T8 200 | *0:351 =0e281 =0¢238 =0¢195 =0+1B6 =0¢180|*0¢421 «0¢3I5]1 =0+308 «0+265 =0+p56 =0+250

BVER 200 |,=Ue180 =0¢180 =0¢180 «0¢163 =0¢171 =0¢174 (=0e258 «0¢258 =0+258 =0+241 =0+P49 =0+252
TO 225.|\*U+365 =0:295 =0+252 «0+209 =0¢200 =0¢194 20443 «0¢373 =0+¢330 =0+287 ~0.pP78 «0.272

BVER 225 | 0196 *0¢196 =0¢196 =0¢179 =0¢187 =0:190/20¢284 =0.284 =0«2RB4 =04267 =0+pP75 =0.278
TOL 250 | =0¢381 =0e¢311 =0¢268 =0¢225 =0¢216 =0¢210|=0+465 =0¢399 =0+356 «0¢313 =0.BO4 =0.298

BVER 250 | =0:218 =0¢218 =0:218 =0+198 =0¢209 =0¢211[=0¢315 «0+¢315 =0+315 #0¢255 =0¢P06 =~0+308
TO 280 | =C.428 ~0¢348 =Ce299 20+250 =0e¢28]1 =0+234 20525 «0¢445 =0:396 «0¢347 =0+P3I8 =0+331

OVER 280 [ U7 2¥0 *072%0 *U %0 07220 *0+¢2JT #0723 3 [*U+3I5U U+ ISV U350 =0+ 330 "Uv341 =0s343
TO 315 | *0+450 =0¢370 =0+321 =0+272 =0:263 #0256 [=0¢560 =0+480 =0+431 =0+382 =0+373 =0.366

BVER 315 | =0+268 =0:268B =0:268 «0:247 =0+257 =0+261 {02390 =0¢390 =0¢390 =0¢369 =0.379 =0.383
TG 355 | ®0e498 =0:¢408 =0+357 «0:304 =0:293 =0¢286 00620 =0¢530 =0+479 =0+426 =0+41%5 =0.4C8

BVER 355 | ®0429% «0¢298 »0:294 =0:273 =0:283 =0:1287 [=0+435 m0e¢a35 =0¢435 =0sh14 =0sa2h =00 42R
T8 400 [=0¢524 =0s434 =0+383 =0¢330 =0:319 «04312 [=0+665 «0¢575 «0+524 ©0s471 =0+460 =0s453

BVER 400 [ ~0+330 «0¢330 =0.330 =0¢307 =0:+317 =0¢323 |=0¢490 «0+490 =0+43C =0+467 =0+477 =0.483
TO 450 | =0+580 =0:¢485 =0+427 «0¢370 *0:¢357 =0¢350 {=0¢740 =0e645 =0+¢587 «0+530 =0¢517 =0.510

OVER 450 [ =0+360 04360 =0:360 =0¢337 =0:347 =0+353 [~0¢540 «0+4540C =0+%540 «0e517 =0:¢527 =0.533
T8 500 | =L+610 #0¢815 =Q0+457 «0s400 =0+387 =0¢380 |=0¢790 =0:695 =0:637 «0e58C =0:¢567 =0:560
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Table A11 Tolerance Zones for Internal (Hole) Dimensions (V10 through V5 and X 10 through X5) Dimensions in mm

BASIC
SIZE V10 v9 vs v7 vé Vs x10 X9 X8 X7 X6 X5

OVER © *0:020 =0+020 =0+020 =0+020 =0+020 =0.020
T0 3 =0s060 =0+045 =0+034 =0+.030 =0+026 =0.024
OVER 3 =0+028 «0¢028 =0+028 ~0s0E4 =0:025 ~=0.027
T0 [ NUMERICAL VALUES FOR 20076 =0s058 =006 =0¢036 =0:+033 ~0,032
TOLERANCE ZONES IN . o . .
OVER f VUSSR WUTLIJW AL Aad VIEULeo VT UIT vy UIT
10 1 THIS AREA NOT DEFINED. ®01092 «0+¢070 =20+s056 =0«043 =0¢040 =0.038
OVER 1 ®0+040 =0+040 =0+040 «0:033 =0.037 =0L037
10 1 =0+110 =0+083 =0:¢067 =0s051 =0¢0«8 =0.045
OVER 1 =0+039 =0:¢039 =0:039 «0+032 =0+C36 =0e036 [=0+045 «0¢045 «0:045 =0+038 «0+042 /@0s042
T8 1 =0+109 =00082 =0:066 =0+050 =0+047 =0e044 (=0e¢115 a0sU88 «0¢072 =0-0%56 =0+053 =0.C50
OVER 1 *0¢047 ©0¢047 =0¢047 =0¢039 =0¢043 =0+044 |*02054 ©0e054 ©0+054 =0s046& =20+050 =0+051
te 2 *0¢131 ©00099 *0+080 =0¢060 =0¢056 =0¢053 {=0+138 =w0e106 =0+087 «0s067 %0+063 =0¢060
OVER 2 04055 *0+055 =0+055 =0e¢047 =0+051 =0e¢052 |=0+1064 ©0:064 20064 =07056 =0s060 =0:061
T8 3D |=0¢139 202107 =0+088 «0¢068 =0+064 =00061 [=0¢148 204116 =0:097 205077 =0+073 =0.070
OVER 3 ®Ce068 «0¢068 =0+068 =0¢059 =0+063 =0:064 |=0¢0B0 =«0+080 =0+080 =0+071 =0.075 =0.076
10 “ ©00168 «0¢130 =0+107 =0+084 =0+s079 =0+075|=0+180 «Je142 =0+r119 =0:056 «0:091 =2.087
OVER & “0+081 «0+081 =0+081 =0¢072 =0¢076 =0¢077 [=0+097 «0+097) =0¢097 «0+088 =0.092 =0+093
T0 5 ®0¢181 «0¢143 =0¢120 202097 *0:092 =0¢08R [*0¢197 «0+4459. «0+¢136 =0+¢113 =0+108 =0+104
OVER SP [=0¢102 00102 =0+102 =0+091 =0:096 =0+097 [=00¢127 U122 =0+¢122 «0+111 *=0s116 =0,117
T0 6 “0e222 @0¢176 =048 =0+121 *0+115 =0+110[=002427=00196 =0+168 =0es141 =0+135 «0¢130
OVER 6 “0¢120 =04120 =0+120 =0+109 =0+114 =0s115 [=0+146 =0e146 =0s146 =0¢135 =0+140 =0s14]
10 8 U240 04194 =0e¢166 =0¢139 =0:133 «0+128 [=046266 =0¢220 =0+192 =0:165 =0+159 =015«

OVER 8 "0¢146 =0s146 ~0+186 =0¢133 =0¢139 =00141|*0e¢178 «0e178 =0+178 w0¢165 =0e171 «24173
16 10 =0+286 =0¢233 =0+200 =0+168 =0s161 =0156 =0¢318 =0:265 =0+¢232 =0¢2C0 =0+193 =0.188

OVER 10 *0+172 ©0+172 ®0+172 =0¢159 =0+165 (05167 [=0¢210 «0+210 =0:210 =0+157 =0+203 =0.+205
10 12 =0¢312 =0¢259 =04226 =0¢194 =0¢187 *0¢182|=00¢350 =0+297 =0+264 «0¢222 «0+225 =0.220

OVER 12 04202 =0¢202 =0:202 «0+187 =0e1/95 =00196|=0s248 =0¢248 =0+248 «0¢233 =0s24] «0e242
T0 14 ®0¢362 «00302 =0¢265 ©0¢227 =0¢220 «0:214|=0:408 «0:s348 =0e¢31]1 ©0e¢273 =0+266 =0:260

OVER 14 =0+228 «0¢228 =0¢228 =04213 =0:22] =0+222 [=0+280 «0¢2B0 «0¢280 =0¢265 =0+273 «0:274
TO 16 “Ue388 200328 =0+29] 208253 =04246 =00240|=0s440 =0¢38) =0¢343 =0¢3CS5 =0:+298 =0+292

OVER 16 “0+¢252 =00252 *0:252 «0+237 04245 =0+246[=00310 =0+310 «0¢310 =0:255 =0+303 =0+304
TO 18 “Ce412 204352 =0¢315 )=202277 «0:270 =0¢264 [=0+470 =Qe¢410 =0+373 «0+335 =0+328 «0.322

BvER 18 *Ce2B4 =0e284 £04284 =00267 =0+275 »0¢278|=0+350 «04350 «0¢350 0¢333 =0¢34]1 @0s344
10 20 =0+469 200399 204356 «0+¢313 =0+304 =0:298(=0+535 «0e465 =0+422 =0¢379 «0¢370 =0.364

OVER 20 =0¢310 =0+3940 =0¢310 =«0+293 =030} -0;30~ »0+385 «0¢385 =0+3IB5 «0e¢3€EB =0¢376 *0+379
T8 g2 “0¢495 20+425 =0+382 «0+339 =0:330 =0¢324{=0¢570 «0¢500 =0+457 =0eo14 =0s405 =04399

OVER 22 ®0+340 =0¢340 =0¢340 =0+323 =0+331 ~0¢334|=0+425 «0e425 =0+425 =0¢4C8 ~0s416 =0s419
To 25 “Ce525/ 200455 04412 =0:369 =0¢360 =0+354|=0¢610 «0+540 =0s1497 =0s454 =0:445 =0.439

OVER 25 “04385 =0¢385 *04385 =0¢365 =0:376 «0¢3I7R|=00475 20+475 20e475 =0s455 =0s466 *00468
TO 28 “Ce¢595 =0¢515 =0:466 «0e417 =0:408 =0+401[=0+685 «0¢605 =0+556 =0¢5C7 =0s498 =0.491

OVER 2B0 | ~0+¢425 =0+425 =0¢425 =00405 *0+416 =0+418| 202525 =0:525 =0+525 *0+5C5 =0¢516 =0:518
TO 315 [=04635 =0¢555 204506 «0+457 =0:448 =0¢441[=0¢735 201655 =0+606 20557 =0+548 =0+541

OVER 315 | =Ge475 ©0+475 «0.475 “0e454 =0e464 =0+468(=0¢590 =Ce590 =041590 =0:5€69 =Ce579 «0.583
TO 355 | =04705 =0+615 ®0+564 «0¢511 =0:500 =0+¢493|=0+B820 =0¢730 =0+679 «0.626 =0+615 =0.0608

OVER 355 | *04530 =0+530 =0¢530 =0+509 00519 =0:523{=0+660 =0+660 =0+660 =0:639 =0+1649 =0+653
TO 400 | *0e7260 206670 =0+619 =0+566 =0¢555 «0+s54R|=0+1890 «0¢B00 =0:749 «0+1656 =0+685 =0.678

BVER 400 | =C¢595 20+595 «04595 =0e¢572 =04582 =0¢5RE[=0+740 «0s740 =0e740 =Ne717 =0+727 «0.733
TO «50 [=0e845 =0+750 =0:692 =0+635 *0+622 =0¢615{=0+99C =«0+H895 =0¢837 =0+780 =0+767 =0.760

OVER 450 [=Ce660 =00660 =0+660 =0:¢637 204647 =0+653|=0+82C =0.820 =0+820 =0+737 =0+807 =0.813
T8 50C [=Ce910 =04815 =0¢757 =04700 =0:687 =0+6RC[=1¢070 «0+975 =0.917 =0+A60 =0¢B847 =0+840
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Table A12 Tolerance Zones for Internal (Hole) Dimensions (Y 10 through Y5 and 210 through Z5)

Dimensions in mm

BASIC
SIZE Y10 Y9 \4:] Y7 Y6 Ys zZ10 z9 z8 z7 Z6 z5
OVER 0 201026 =0+s026 =0+026 =0:026 =0+026 =0.+026
70 3 01066 =G+0S1 =0+040 =0,036 =0,032 =0.030
OVER 3 =0+035 «0+035 =0+035 =0+031 =0:032 =0.034
1o 6 =0+0B3 =0¢065 =0¢053 =0+043 =0+040 =0+039
i NUMERICAL VALUES FOR .
OVER 6 L - A AL AL AL ~0s042 =0¢042 =0e042 =0+036 =0:039 =0:040
T8 10 TOLTTVARINCT ZUINE S |‘n ®0e100 ®0¢078 =0s064 =0:051 =0¢048 [=0.046
THIS AREA NOT DEFINED. i
OVER 10 =0+1050 =0+050 =0+050 =0:043 =02047 [=0.047
10 14 «0+120 =0¢093 «0+077 =0+0€1 202058 [»0.055
BVER 14 =C+060 «0+060 =C¢060 =0+0%83 ,=0+057 [=0.057
T0 18 =0¢130 «0¢103 =0+1087 =04+071 «0+068 [=0«065
OVER 18 | =0+063 «0¢063 =0+063 =0:055 =0+059 =0+060 [=0+073 «0+073 =0:¢073 «04065 =0+069 [~0072
0 24 [ =0¢147 00115 =01096 =0:076 =0:072 =0+069 |*0+157 «0¢125 «0s106¢ #20+086 =0+082 [=0+079
OVER 24 [=04075 «0¢075 =0+07% «0+067 =0+1071 =0+072 [=0+088 =GCe0B8 =0+08B «0+0B0 =0+084 |*0+085
TO 30 [ =C+159 =0e¢127 =0+108 «0+088 =0:084 =0+s081 [=0+172 =0+140(=0¥121 «0+1C1 =0¢097 |=0.094
OVER 30 | =1¢094% =0¢C94 =Cs09% =0¢0B5 =0+,089 =0+09C [=0+112 =G+ ¥12 =0+112 =01C3 =0+107 |*0+108
T8 40 | =0+194 «0+156 =04¢133 «0+110 =0¢105 =0+101 [*0+4212 «0s17% «0e¢15] =0.128 =0+123 [=0,119
OVER 40 | =Us114 @0s114 =0s11% @0e105 =0+109 =0¢110 |=0+136 =0¢136 «0+136 =0e¢127 =0e131 |=0+132
Te 50 | *Ue214 =0s176 *0+153 =06130 =0¢125 «0e121 |*C+236 =Cs19B =0e¢175 20s152 =Cr147 [=0e143
OVER SO | =0s14% =Celus =Cel44 =00133 =0+138 =0¢139 |20%172 =0+172 =0+172 =0s1€1l =0+166 |[*0c¢167
Te 65 | 04264 =0+21B =0:190 =0e163 =0+157 =0:152 [*0292 «0:246 =0+218 =0¢151 =0.185 |[=0.18n
OVER 65 | =04174 «0¢174 =0s174 204163 =0¢168 =00169 [=0¢210 =0¢210 =0+¢210 =0+159 =0+204 |=0+205
L] BO [ =0+294 ©0¢248 ©0:220 =0¢193 =0:¢1B7 =Q+182 |=0+330 «0+284 =0+256 =0¢229 =0+223 [*»0.218
OVER 80 | »0:214% =0:214 =0¢214 =0¢201 =0+207(*0¢209 [=00258 =0+25B =0:¢258 =0+245 =0+25] [=0.253
T@ 100 | *0+354% «0:301 «0+268 «04236 =0¢229 =0:224 (=0+398 «0+345 «(0+312 =0+280 =0+273 [-0s26R
BVER 100 | 041254 #04254 =(+254 =0+24] =Q3247 =0¢248 |=0¢310 =0+¢310 =0+310 =0+297 =0+303 |~0+305
10 120 | *0+39% 206341 =0:308 =0:¢276 20269 =0s264 |»0+450 ~0:397 =0+364% =0s332 «0+325|=0.320
BVER 12C | *Ge300 =0+3C0 =0+300 =0«285 =0¢293 =0¢294 [=0+365 =(e365 #0365 =0+,350 =0+358 |=0.359
TO 140 | *Ce460 =0¢400 =0¢363 ~04325 =0¢31R =0¢312 [=0+525 «0+465 =0+428 =0¢350 =0¢383 [=0.37/7
OVER 140 | *Ce340 =0+340 =0+340° «0+325 =0+333 =0+334 |=0+415 =0+415 =0+415 =0.4C0 =0+408 |-0+409
T8 160 ©LeS500 20s 440 =00403 «0+365 =0:358 =0+352 [=0+575 «0¢515 =0e¢478 =0s440 =0¢433 «Qe427
OVER 160 | *Ce380 @0¢380 \=0+¢3B0 «0+365 204373 =0¢374 |=00465 01465 «0s465 =0+s450 =0:458 [=0+459
TG 180 | 204540 0480, 0443 =0¢405 =0+398 ©0¢392|=0¢625 =0¢565 «Ns528 =0¢4S0 =0+483 |=0.477
OVER 180 | 204425 ,20e425 =0.425 01408 =0s416 =0¢419|=0¢52C «0+520 *0¢520 =0+5C3 =0:511|=0+514
TO 200 | =0+610.20+540 =0:497 =0s454 =0+445 =0¢433(=0¢705 »0¢635 =0+592 ~0+549 =0+540(=0¢534
BVER 200 | *0¢4720 00470 =0+s470 «0s453 =0a4b6] ~00464[=01575 «0s575 =0¢575 =0¢558 =0+566|=0569
160 225 | ¥03655 =0+585 =0.542 «0¢499 «0¢490 =0¢484 |=0:760 =0+690 =0s647 =0e¢6C4 =0+595|=0.589
BVER 225 L *0+520 =0¢520 *0¢520 =0s503 =0:¢511 =0¢514 {=0+640 «0es640 =0+640 *0¢6Z3 =0:631 (=063
180 2564 *Ce705 204635 ®0:592 «0¢549 =0:540 #0534 [*0e¢BEH =0+755 =0e712 «0+6€9 =0+660 0654
OVERZ50 | =se580 =0¢580 =0¢580 =0:¢560 =0s¢571 =0¢573|=0¢710 =0+710 =0+710 =0:650 =0+701(=0+703
T8 280 | *0+790 =0¢710 =0+661 =0+612 =0:¢603 =0¢596|=0¢920 =0e¢8B40 =0+791 =0e742 =0+733|=0:+726
OVER 280 | =0 1650 ®04650 *0+650 =0¢630 =0eb641 =0e643{=00790 =0+790 *0+¢790 =0¢770 =0:781 =0.783
10 315 | *Ue860 =0s780 =0¢731 =0s682 =C+673 =006£6(=100C0 «0+920 =0¢871 =0¢8Z2 =0+813 =0.806
OVER 315 | 04730 =0+4730 «0¢730 =0¢7C9 «0s¢719 =0:¢723[=0+900 20900 =Ne90C =0+879 =0¢889 =0.893
TH 355 | *0e960 =0¢B70 =0:B19 =0e766 =0+755 =0s748|=1¢13C =1+040 =0+9R9 =0:936 =0+325 ~0.918
BVER 355 | =0+820 *0+820 =0+820 =04¢799 =0.809 «0s813|=1+000 =1¢000 =14(00 =0+979 =0+989 =0.393
T 400 | =1+050 =0+960 *0.909 =0sB56 =0+845 ©0:BAX[*1¢230C =1+140 =1+089 =1.036 ~1:025 =1+013
OVER «00 | =0+920 04920 =0+492C =0+897 =0+907 =0+913|=1+10C =1.100 =1+10C =1¢077 =1.087 ~1:4093
16 %0 ©:4170 ®14075 =1¢017 =0¢960 =0+947 =0¢940 ®10390 ®1+255 *14197 =1:140 =14127 ©*1¢120
BVER «b90 ®]1 000 ®1+000 =1000 ®0e977 =0+987 =0¢993 210250 1250 =1:250 =1¢227 =1+237 “1eP43
1T 500 | =1e250 *1+155. 14097 1040 =1¢C27 *14020} =1¢5CC =1¢405 =1e347 «1+2S0 =1+277 =127
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Table A13 Tolerance Zones for External {Shaft) Dimensions {a14 through a9 and b14 through b9)

Dimensions in mm

BASIC
SIZE a14 a13 al2 all a10 a9 b14 b13 b12 b11 b10 b9
OVER 0 | =54270 =0¢270 =0+270 20270 =0¢270 =0¢270}*0+140 ~0s140 =0¢140 =0e¢140 =0e¢140 =0s140
T8 3 | "G+520 *0+410 =0¢370 =0¢330 =04310 =0¢295|=0+390 «0s+280 =0+240 =0¢2C0 =0+180 =0+165
BVER 3 | =0¢270 20e¢270 =(0e270 =00270 =0¢270 =0+270{*0+140 «0e140 =0e140 =0e140 =0s140 =0es140
T6 & | *Ue570 <0+45C =0+390 =0e¢345 «0+318 =0+300|=0e440 «0+320 =0+26C =0.215 =0+188 =0.+170
OVER *0¢280 =0s280 =0+280 ~0¢280 *0+z80 *0e280|=0¢150 @0¢150 =0s150 =0+150 =0+150 =0s+150
T8 "Ue640 *0¢500 =04430 =0+¢370 =0e338 *0¢316|=0¢510 =20:370 =030 =0:240 =C+208 =0.18B6
BVER “0+290 =0+290 =0¢290 «0¢290 =0:290 =0+290|=0+150 =0+150 =0+150 =0+150 =0s150 =0,150
18 =04720 =0¢560 =0¢470 =0+400 =0¢360 =0¢333|=0+580 «0+420 =0¢3I0 =0¢260 =0.220 =Q+193
BVER *)+290 204290 =04290 204290 =0¢290 =0:29C |=0+150 =0¢150 =0+150 =0+¢150 =0+150 [=0.150
™ *04720 =0¢560 =0:470 =0+400 =0+360 =0+333 (=0¢580 «0+420 =04330 =0¢260 =0+220.=0,193
OVER 04300 =0¢3C0 =C+300 «0+¢300 =04300 =0¢300|=0160 =0:160 «=0+160 =0+160,2060 =0¢160
T =Je820 =0e630 =0¢510 =0e430 =0+3B4 =00352 20680 «Ne490 ~0e370 =0+2900e244 =0.212
QVER =C+¢300 =0¢300 «0+300 =0+¢300 =0¢300 =0¢300|=0¢160 20160 *0¢160 «06160 =0¢160 =0:160
T0 =0eB20 *00630 =0+510 «0+430 20384 =0¢352 (=0+680 «0¢4990 =0+370 40250 =0+244 =Ds212
BVER *C+310 #0+310 *0+¢310 =0¢310 =0+4310 =06¢310|=00170 =0¢170 =0e170,'=0e¢170 =0+170 =0+170
T8 *Je930 =0¢700 =0¢560 =0e¢470 =0¢410 =00372 |®0+79C @0:+560 =0+s420 04330 =02/0 »0.232
OVER ~Ue320 =0¢320 =0+320 =0+320 =0+¢320 =0¢320|=0¢180 «0+180.=20"180 =0¢180 =0.180 =0.180
T =Ce940 »0e710 =0570 =0e4HO «0:+420 ®0e¢3IR2 «Q0e8N0 @«0e570Q w0430 «0¢340 =0¢280 =0s242
OVER 34340 =0+340 *0+340 «0+340 =0¢340 =0¢340|=0+190 «0.190 =0+190 =0+190 *0:190 =0.190
19 =1+080 =0+800 =0¢640 =0+530 =0¢460 =0+418 [«0:¢930 =0eb650 =0¢430 =0+¢380 =0:310 =0e264
OVER “Ue360 =0¢360 *04¢360 =0+360 ~0¢360 =0¢360|=0+200% «0¢200 =0¢2N00 =042C0 =0¢2N0 =0+200
9 *14100 =0¢8B20 =0+660 20+550 *0+480 =0¢434|=0s9%( «0e¢660 =0+500 =0s350 =0+320 =0.274
OVER =Ue380 «0+380 =043B0C =0+380 =0+380 =0+380|20+22C =0¢220 =0+1220 =0¢2Z0 *0+220 =0.220
T8 14250 200920 =0+730 =04600 =0¢520 =0¢467 [=1+090 =0+760 *0+570 =0:440 =0¢360 =0307
OVER =Je410 =0¢410 *0+410 =0s410 =0¢410 «0410[=0+240 @0e240 =0¢240 =0e240 =0¢240 =0¢240
T8 “1¢280 ~0¢Y50 «0+760 »0+630 =0¢550,[=0¢497|=1+110 «0:780 =0+590 =0+460 =0«380 =0+327
BVER *Ce460 =00460 =U+460 =0+460 =0vw60 =0+460|=0¢260 =U:260 =0:¢260 =0:2€0 =0+260 =0+260
18 ®le460 ®1¢090 =0+860 =0+710 =00620 =0+560[=1+260 =0+890 =0+660 =0¢510 =0+420 =0+360
BVER “C+520 =0¢520 =0+520 =0+¢520\=0+520 =0+s520|=0¢280 =0+280 =0+280 =0+280 =0:280 =0.280
T8 14520 =14150 =0¢320 =020 =0:680 =0+620|=1+28C «0¢910 =0+680 =0+530 «0e440 =0.¢380
BVER =(+580 =0¢580 =0+58B0 w0s580 =0+580 «0¢580|=0¢310 =0+4310 =0¢310 =0+310 =C+310 =0+310
To =1+580 14210 =0+980 «0s830 ~0:740 =0:¢680|=1¢310 =0:1940 =0¢710 =0:5€0 =0+470 =0+410
BVER =Ce660 =00660 =Cs660 «0+660 =0+660 =00660|=Ce340 «0+340 =0+340 =Ne340 =0:340 =034
TH "1e810 *1¢380,913120 =0e950 =0+H45 =0+775|=1+49C =1+060 =0+s800 «0:630 =0:525 =N.455
OVER *i0740 00740 =0+s74C 20e¢740 =0e7%0 *0e740|=0+350 «0¢380 =0+3IR0 =0+38B0 =0¢3R0 «0«380
T8 14890 =1%460 =1+200 *1¢030 =0:925 =0e855|=1¢53C =1+100 «0s840 =0+670 =0+565 =0.495
BVER *leB20US0 820 ~0s82C =CeH820 =0sB20 =0e820|=Csu2Q =Le420 =(o420 =04Z0 =0:420 =0e427)
T =1+970,21e54C =14280 «1¢110 =1+005 =0e935|=1+57¢C =1+140 =NeRB0 =0¢710 =0s+605 =0+53%
OVER L9920 =0+920 ~0+4920 =0e320 =0+920 =0+92C|~0+480 =0+480 =C+4B0 =0+480 =0+4R0 =0.480
T8 24220 *1¢730 =1.4%0 21240 =1¢130 =1+CSC|=147580 ~1+296 =1+C00 =0+8CO =0+690 =0¢610
BVER 14050 =1¢050 *1+05C =1¢050 =14050 =1+050|~0¢540 «0¢540 =0+540 =0:540 =0e¢540 =~0.540
To 224350 *1¢860 =1+¢570 =1+370 =1:1260 =1+s180|=1+840 211350 =1+060 =NeBEO =0¢750 =0+670
OVER 315 ] =14¢200 =1¢200 =1+200 =1+200 =1:200 =1+200|=0+600 =0+¢600 =0¢600 =0+6C0 =0+600 =0¢600
TO 355 | 224600 =2+G90 =1+770 =»1+560 =1¢430 =1¢340]=2:000 «1+490 =1+170 =0+¢960 =0+830 =0+740
BVER 355 | 14350 =14350 =14350 =1+350 =1:350 =14350[=C+6H80 20680 =C+680 =0:680 =0+680 =0.680
7O <00 | =2¢7950 *2:¢240 *14920 =1¢710 =1:58N «1e490|=2¢0K0 «1¢570 «1¢25C =1+040Q =0+910 =0N.820
BVER 40U | 14500 =1+500 =1:500 =1+5C0 =1:500 *1+50C[=0+76C =0:760 =0e760 =0:7€0 =0¢760 =0+760
TO 450 | =3¢050 =2+470 =24130 214900 =1¢750 =1¢655|=2¢31¢ =1:730 =1+4390 =1:¢160 =110 =0+915
BVER «5C ®1 650 *1¢690 1690 214650 =1:¢6650 =1+650[20e86 «0eB40 «0sB4( =0+840 =0+s840 =0sB4D
T8 900 | 30200 22:620 =2.280 «24050 =1+900 =1¢805[=2+39C =1¢510 =]¢470 =14240 =1+090 =0s+995
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Table A14 Tolerance Zones for

External {Shaft) Dimensions (c13 through ¢8 and d12 through d7)

Dimensions in mm

BASIC
SIZE c13 c12 cl c10 c9 c8 d12 di1 d10 d9 [o1:] d7
OVER 0 |*01060 =0¢060 “0+060 =0+060 =0¢060 =0¢060 [*0+020 200020 «0+020 «0e¢0E0 =0+020 =0.020
T0 3 | *Ce200 =0¢160 =0¢120 «0+100 =0.08%5 =0¢074 [=0+120 ©0¢0BO =0¢060 =0¢045 =0+:034 =0.030
OVER 3 {=Ce070 «0+070 *0.070 =0:970 =0+070 =0+070 |*0+030 «0+¢030 «0+030 =0¢0350 =0:+030 =0.030
T8 6 | =Ce250 =0¢190 *0+145 =0:118 «0+100 =0+088 |*0+150 =0e105 =0+078 04060 =~0.048 =0,042
Sv-EH & 0300080008000 8 0—=0v0 800080 =004 0—OvE40—=b+O40—=0+040—20+040 =0.040
Te 10 {*Ue300 ®0s230 =04+170 =0¢138 =0e¢116 =0¢102|20+190 ©0+130 =0+098 =0¢076 =0:062 =0.055
OVER 10 | =U+s095 @«0s095 =0+095 «0¢095 =0,095 =0¢095 [=0+050 =0+050 =0+s050 =0¢050)20:050 =0+050
TO 14 | *0:365 «0¢275 =0¢205 =0+165 =0+138 =0:122 {=0+230 =0+1160 =0+120 *0¢093-%0+077 =0.068
BVER 14 | 204095 =0s095 «0.095 *0+095 =0+095 «0¢095 [*0+:050 «0¢050 =0+050 »0¢050 =0.Q50 =0.050
T0 18 | =04365 =0+275 =0+20% =00¢165 =0+138 ©0e122{=0+230 =0:¢160 =0+120 #0093 =0.077 =0+068
OVER 18 | =0+110 =0¢110 =0:s110 =0¢110 =0¢110 =0¢110|=0+065 =0¢065 =06065 =0:065 =0+065 =0.065
™ 24 | =0 4480 20¢320 =0:240 =04194% =0:162 =0¢143 {=0+275 «0e195 «0s189 =0s117 =098 =0.086
OVER 24 *0¢110 =00110 =G+110 204110 =04110 *0+110[=0+065 ®0¢06%5_=0+065 =0:065 =0¢065 =0065
10 30 [ *0+440 «01320 =0.240 «0¢194 =0+162 =0+1043{=0¢275 =0:195 =0:149 =0s117 =0.(98 =0.086
OVER 30 | ®*Le120 @0¢120 044120 «0+120 =04120 =0+120 [~0¢0B0 «0s0B0 =0¢080 «0+080 =0.QRO =0.,080
T0 40 =5e510 =0+370 ©0+280 =0+220 =0:182 =0+159 |*0¢330” «0+240 =0¢180 =0e142 =0+319 =0.10%
BVER 40 | *Ce130 @0¢130 «Ce¢130 «0¢130 =04¢130 =0¢130|=0+s08B0 =0¢080 «0¢0B0 «0+080 «0+QRO =0.+080
16 50 | *Le520 «0¢3BO0 =0:290 =0+230 =0¢192 0016920330 20240 =0+180 =0+142 =0.119 =0.105
UVER 50 | =0e140 @0De140 =0,140 =0s140 =0,140 «0e1%0 /*0e¢100 =0+4100 =0¢100 =0+1CO0 =0« Y0O =0.100
" T0 65 | *0eb600 200440 =0s330 =0+260 =<0+1214 =05186 |=0¢400 «0¢290 =0¢220 =0e174% =0+446 =0+130
OVER 65 | =0+15C «Gs150 206150 =0¢150 =0¢150 =0¢150[=Ce1CC =0+100 =0¢100 =0¢1C0 =0+100 =0.100
0 80 [ *0e610 =0¢450 «Ce34C =0e270 *0:¢228) 206196 (*0¢400 #0290 =0+220 =0+174 =0+346 =0¢13C
BVER BO | =Ue170 20¢170 «0¢170 =0¢170 =00{70 =0e¢170|=0¢120 «0¢120 =0+120 =010 =0s+320 04120
TO 100 [ =Le710 20e%20 =0+390 =00310.=0:257 =0e224 |[=0s470 =0e¢340 «0+260 «0+¢2C7 =0s Y74 =0e155
OVER 100 | *0¢180 «0:180 =N¢180 «0:180 =0+180 =0+180|~*0+120 =0e120 =0+120 =0¢120 =0+120 *0+120
TA 120 | =0e720 =0¢530 «0e400 =0%320 =0:267 200234 |=0¢470 =0e340 =0e¢260 @0:2C7 =0s+s474 =04155
BVER 120 =0¢200 =0+s200 =0¢200 =0+¢200 =0:200 =0¢200|=0v145 «0¢145 =0:145 =0el145 =0.145 =0,145
T8 140 | ®3+830 «0s600 =044507=0¢360 =0¢300 =0¢263|=0+545 »0+395 =0+305 =0¢245 =0.g08 =0.+185
BVER 14C | *0+210 =0e¢210 _=04521C «0+210 *0+21C «0¢210}{=0¢145 @«0¢145 =0e145 «0¢145 =0e¢Yfs5 =0.145
T0 160 “CsB40 =0e610 =T0¢460 =0+370 =0¢310 =04273|=0¢545 206395 =0:¢305 «0+245 =0+.308 =0.185
BVER 16C | =0+¢230 «0e¢230 =0+230 =0¢230 =0¢230 =0¢230(|=0¢145 =0+145 =0e¢145 =0c145 =0:145 =0.145
TO 18U =CeB60 _=0e630 =Ne4BC ~0+¢390 =0¢330 =0e293(*0¢545 «0:395 =«0+305 «0+245 «0+308 =0,185
BYER [BC [ =0«280"=0¢240 =0:24C =0:240 =0+240 =0¢240{=0170 =0¢170 =0+170 =0+170 =0+470 =G.170
TO 200 | »Us960 =0+1700 =0e530 =0+425 =0+355 «00312(=0¢630 =0¢460 =0¢355 «0«285 =0eu2 =0+216
BVER 200 _[\fU"260 «0¢260 =0s260 =C+260 =0:+:260 «0+¢260|=0+170 =0+170 =0¢170 =0¢170 =0+470 =0s170
TGO 2295 {)="0+9B0 *0¢720 =0+550 «0e¢445 =04375 =0¢332|*0+630 «0+460 =0+355 =«0+285 =042 =04216
oveR 225 "Ue280 «0e280 =U+28B0 «0e2B0 =0e¢280 =0¢2RB0|{=00170 «0e¢170 =0+170 =0¢170 «0¢)70 =0e¢170
TONNES0 | =1+000 00740 =Ce570 «0¢465 =04395 *0¢352|=0¢630 «Je460 =0+355 =0¢285 =0egdu2 =0.216
AVvER 250 *0+s300 «0¢300 =0+300 =0+3C0 =0,+300 *0+300(=0¢190 ®#0¢190 =0+190 «0¢150 «0:+390 =0.190
TO 28D [ =1+110 @0¢820 =0¢620 =0¢510 =0¢430 =0¢381|=0¢710 @0¢510 =0¢400 04320 «0¢g71 =0:242
BVER 780 | »Ce33C @«0¢330 =0¢330 «00330 04330 =0¢330]=0¢19C «0+190 =0+190 «0s1%0 «0¢190 =0.+190
T8 415 [ =1.140 «0s850 -0-§50 “0s540 =0+460 =00411)1=02710 ©0e¢510 =0s400 *0¢320 =0¢271 =0e242
AvER 31% =Ue36C =0+360 =0¢360 =0+360 =0+360 =0¢360[=0¢210 =0:¢210 =Ds210 =0+¢210 =0+210 =0,21C
10 355 ®1+250 «0¢930 =0+720 =0¢590 =0+500 ~0s449|=0¢78U «0e¢570 *0es40 =0+350 04299 =0.267
BVER 395 | =0 e40C «Neu(D «0.400 «0ss4C0 =0s400 *0e¢40C|{=Ce21C «0e¢210 =0+210 =0e210 =0+210 =0.210
T s Uy *13290 =04970 =Ue760 =0¢630 =0:540 =0¢48B9|=0+7B0 «UsBT0 =0:440 =0¢3IE0 =0+299 =0+267
BVER ~UU o440 @0eu4D =0s440 *0ebuD =0es440 =0e440|=0v23C =0e¢230 =0¢230 =0e¢230 =0+230 =0.230
e «950 “1e4l10 ®1+4070) «Ce840 =0¢690 =0¢595 @0¢537|=0+86C «0+¢630 =~N+480 =0+385 «0+327 =0.293
BvEk 420 *Ue4B0 *0s420 «C o480 =0e480 =0+480 =0es4BO|=0e¢230 =3¢230 =0+230 =0:¢235 =C0s+23C =0:+230
T8 50. “1+s450 214110 =DsREBC «Ge730 *0+£35 =Ns577[«0¢BL0 a(e630 =0 14R0D «0¢385 20327 =0.293
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Table A15 Tolerance Zones for External {Shaft) Dimensions (e11 through 6 and f10 through 5) Dimensions in mm

BASIC
SI1ZE ell e10 e9 e8 e7 e6 f10 {9 f8 7 6 5

OVER 0 | =0¢014 =0¢014 =0+014 «0s014 =0:014 =0+014 [=0¢006 =0+¢006 =0+006 *0¢0C6 =0:¢006 =0:.006
16 3 | =0¢07% ©0+054 =04039 =0:028 =0.024% =0+020 [=0+046 =0+031 =0+020 =0:016 =0.012 =0.010

OVER 3 | ©0+4020 204020 =0+020 =0¢020 =0+020 =0¢020 [*0¢010 «0¢C10 =0+010 =0+010 =0+01C =0.010
10 6 (20,095 #0:¢068 «0+050 *0:038 =0+032 =0+028 [*C+058 =0+040 =0+028 =0+022 =0s+C18 =0.015

OVER 6 [=0:025 *0¢025 *0+025 =0+025 =0+025 *0:¢02%5 [=0+013 «0+G13 «0¢013 =0+013 =0+013 =0.013

T0 10[{ ®0¢115 »0s0B3 =0+06! «0:¢047 =0sC40 =0¢03% [=0+1071 =0+0493 «0+¢035 «0,028 =002 =0.019

BVER 10|] =C+032 =0¢032 =C+032 «0+032 =0¢032 ©0+032 |=C+016 «0¢016 =~0+016 =0+016 =0+016 =2.01%
T8 14| "0¢142 =0¢102 =0+075 =0¢059 =0:+050 =0+043 [=0¢086 =0+059 =0+043 =0¢034 =0+027 =0.02%

OVER 14 ©0:032 =00032 =0:¢032 #0032 =0:032 =0+:032 |=0¢016 =0+016 =0s016 =0:016 =0:016 =0.,016
10 181 201142 »04102 =0+075 «0v059 =0+050 «0+1043 |=0+086 «0¢059 =0¢043 =0:034% =0.027 =0:024

OVER 18] *U0+04%0 *0¢040 =0+040 =0e¢N40 =0+040 =0+040 |=0+020 «0+020 =0+020 =0+020 =0+020 =0.020
T0 241 =0¢170 =0+¢124 =0+092 «0+073 =0¢061 =0+053 [=0+104 «0¢072 =0¢053 =0e¢041 204033 =0.029

BVER 24 |{ =0¢040 =0¢040 =0+0%0 =0:040 =0¢040 =0+s040 |=0+020 =0+020 =0¢020 =0+020.=0+020 =0.:020
TO 30(] *0+170 =0e¢124 =0¢092 «0+073 =0+061 =0+053 [=0¢104 =0¢072 =0:053 =0e041 ~0+033 =0.029

BVER 30|} =G+050 «0+050 =0+050 =0¢050 =0+050 =0:050 [=0+025 «0+025 =0:025,-20+025 =0+025 «0.025%
T0 40| #0¢210 =04150 =04112 =0+089 «0+s07%5 =0¢066 |=0+125 =0+087 *0+064-80:050 =0+041 «0.036

OVER 40| =0+050 =0+050 =0¢050 =0+050 *0«050 =0:+050 {=0+025 «0+02% =0:025 =0.025 =0.025 =0.025
78 50|} »0+210 =0¢150 =04112 =0¢089 =0+075 =0+066 [=01125 =0+08720+064 =0.,050 =0+041 =0.036

OVER 50|| =C+060 *0s(060 =0¢060 =0:060 =0+060 =0¢060 [~0+030 =0¢030 =0¢030 =0+030 =0+C30 =0+030
T0 65| »0+250 «0¢180 ~0¢134 =0:106 =0+090 =0¢079 [*0¢150 =0+104 =0+076 =0s060 =CeC49 =0+043

OVER 65|f =Us060 =0s060 =04060 =0+060 =0¢C60 =0¢060 [=0+030, =0+030 =0+030 =0+030 =0+030 =0.030
10 BO|| *0¢250 =0+180 =0¢134 «0e¢106 =0+090 =0¢079 =0+ 150" «0e¢104 «0+076 =0¢060 «0+049 ~0.043

OVER B80|| 04072 ®0¢C72 =04¢072 =0+072 =0:072 «0¢072 205036 =0+036 =0¢036 «0:036 =0:C36 =0.036
T8 100|| =0e292 *0¢212 =0+159 =0¢126 =0+107 =0¢094)=0:176 «0+123 =0.090 =0.071 =0+058 =0.051

OVER 100|| =U+072 «C+072 =04072 =0+072 =0:072 =0+#Q72|{=0+036 =5+036 =0¢036 =0:0636 =0:036 =0:936
T8 120|| =0+292 =04212 *0¢159 ©0:126 =0:¢107 =0:094%|=0¢176 «0+123 =0¢090 =0+071 =C+058 =0.05:

OVER 120|! *0+085 =04085 =0+08% =0+085 =0.085"=0.085|*0+083 =0+043 =0:043 «0:043 =0.043 =0.043
TO 160[] *Ce335 ©0+245 *0+185 =0es148 =04125 =0¢110[~0+203 =0¢143 =0+106 =0.083 =0:068 =0.061

BVER 140|| =0«085 =0+085 =0s085 «Cs0RS \@0+085 «0+085|=0+043 =0:04I =0+043 =0+043 =0.043 =0+043
TO 160|| 0¢335 ®0+1245 *0¢185 w0« %8 . =0+125 =0¢110{~0+203 «0+143 =0e¢106 =0+083 =0:068 =0.061

OVER 160|| *0:085 =0+085 20,085 =Q:¢(385 =0.0R5 =0«085|=0e¢043 =0+043 =0+043 =0¢043 =0:+043 =0.C43
T8 180|! 04335 «0¢245 =0¢185 =0s148 =0+s125 =0¢110|=0+2C3 =0s143 «Ce106 =0+083 =0¢C68 =(e061

OVER 1B0|[ =C+100 =0¢100 =04200 «0+100 =0¢100 =0¢100|=0+050 =0.050 =0+050 «0+050 =C+050 =0+050
10 06|} *0:390 20:285 20+215 204172 =0+146 =00129[=0+235 =0¢165 =0+122 «0+056 =0.079 =0.070

OVER 200|| =Ce100 =0+1100_*04100 =0¢100 =0¢100 =04100|=0+050 »0L¢I50 =0+050 =0+050 =0.CS0 =0.050
16 225|| 0390 =026 «0.215 =04172 =0+146 =0:129|=0+235 «0+165 =0+122 =0+056 =0:079 =0.070

BVER 225/ | =C¢100,S0%100 *C«100 =0:100 =0+100 =2+10C|=0+C5C «0+050 =0+050 =0:0%0 =0.,050 =0.0%0
10 250 [ =0.390/20¢285 «04215 «0¢172 =0+146 =D0+129]|=0+235 =0+165 =0:122 =0+056 =0:079 =0+070

BVER 250 | =CodM0 «0¢110 =04¢110 =0¢110 =0¢110 =0+11C|=Ce056 «J+056 =0+0%6 =0:056 =0+056 «0:056
10 280 |¢=0«430 =0¢320 =0+240C =0+¢191 =0¢162 =0+142|=0+266 =0¢186 ~0¢137 =0.1C8 ~0.088 =0.079

OVER 280 «0e110 =0+110 =0+110 =0e¢110 =0:¢110 =0¢110[=0+0%6 =Qs0D6 =0¢0H6 =0+026 =UsUDE =JeUSE
T8 315 «Us430 m0+320 =0+s240 =»0e191 =0+162 =De 182 =01266 =0+186 =0N+137 «0:1C8 =0+088 =0.079

OVER 315 | “C+125 «0:125 =0+125 =0e125 =0¢125 =0+125[=0+062 «0+0,62 =0+062 =0+062 =0:062 =C+062
TO 355 | «0s4BS ©Ne3I55 =0.265 =0e¢214 =~0¢132 ~0¢161|=0:¢292 <0202 =0+¢151 =0+119 =0.098 ~0«08B7

OVER 355 | =(+125 *0¢125 =0+125 =0+125 =0+125 =0¢125[=0+062 =C+062 =0:062 =0+0£2 =0+062 =0.0062
TO 400 | *0+485 =0¢355 =0:265 =0¢214 =0+182 =0¢161|=C+292 =0.202 =0¢151 =0+119 =0.:093 =0.087

OVER 400 | *0+135 =Ce135 =0+135 =0+135 =0+135 *0+135[(=0+068 «5.068 ~0+068 =0.068 =0:068 =0+068
TO 50| *0¢535 #0¢385 ©0¢290 =0+232 =0+198 =0¢175| 0318 =(+223 =0+165 =0+171 ~0.108 =0.09%

BVER 450 | «0+135 *0¢135 =0+135 =0+135 =0:135 =0+135|=0+068 =0:068 =0+068 =0.068 =0:068 0068
T8 500 | =Ce535 20¢385 =Ce290 =0+232 =0+198 =0¢175[{=0+318 =0+223 =0+165 =0+131 =0+108 =0.095
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Table A16 Tolerance Zones for External (Shaft) Dimensions (g9 through g4 and j7 through j5)

Dimensions in mm

BASIC
SIZE g9 g8 a7 g6 g5 g4 i7 i6 i5
OVER 0 |2Cs002 «0¢002 =0+¢002 «0+002 =0+002 =0¢002 |+0°0:u,6 +0+C04 +0+002
Te 3 |*0+027 =0+016 =0+012 =0+NUB =0:Q06 =Ne0CS |=0¢0004 =0+002 =0.002
OVER 3 | =01004 @0+00% =0¢004 =0-004 =0s004 =0+004 [+0+0(8 +0Le0J06 +0+0C3
T0 6 | 20e034% 20022 =0¢016 =0e¢012 =04009 =0+008 |[=0+0N4 =0.002 =0.002
OvER & Sv0o5 v 05 ovo o5 \CARvAvES] A" peavac) OO+~ 0~067 AR AAS
T0 10 |*0+sC41 *0¢027 =0+020 =0+01% =0+011 =0+009 |=0+005 =0+002 =0+002
OVER 10 | =C«006 =0+006 =0:006 =0¢0C6 =Ce006 =0s0C6 |+00012 +U+008 +0:005
Te 14 | *0e049 =0+(G33 =0+02% =0+017 04014 =06011|=0+076 «0¢003 =0+003
OVER 14 | =0¢006 =0e¢006 =0+¢006 =0e006 =~0+006 =0:006 |+0+012 +0U0B +0+005
10 18 | =0¢089 *20+033 =0+024% «0¢017 =0¢014 =0¢D11 |*0¢006 =0+0C3 =0+003
BVER 1B | ®=0+007 «0¢C07 =0¢007 «0¢0U7 =0e007 «0¢007 |+0+013 +0.009 +0+C05
e 28 | =Ce059 =0s040 =0+028 =0+020 =0+016 =0¢013|=0¢0CR ~0¢004 =0 004
OVER 24 *0s007 =0e¢007 ®Cs007 =0¢007 =0+007 =0+007 |+0:013 +0+s003 #0095
10 30 | =0¢059 ©0:¢040 =Ce028 =0¢020 *0¢C16 =0¢013|=Ce008 «Ge( 0% =0+004
OVER 30 | =04009 «0+4009 *Ce009 =0+4009 «0:¢009 =0s009{+0+015 +uUsU1L +0+006
T8 4C | ®0:4071 ®20¢048 =0+034 »0+025 =0:020 =0:016[=0:010°£0+005 =0+005
OVER 40 | *0+009 =0¢009 «G+009 «0¢009 *0.009 =0009 [+04015 +0¢011 +0.006
TO S50 | 0071 @0e(48 =0s034% =0e025 =0+020 =0+016|20+010 =~LeVOS =0¢005
BVER 50 | =0e010 @0s010 =0+010 =JeD10 =0+010 =0+s01GA[+0¢018 +00ei1l2 40006
Te 65 | "Ue08% =Ue0596 =0¢N40 =0:029 =0+023 «NeQPR|=0+012 =0+007 =0+0C7
OVER 65 | *0+010 =0e¢010 =0¢010 =0¢010 =0+¢010 06010 |[+0+018 +0+01Z +0+006
\(-] B0O | =Cs08% ®0+056 =0+040 =0¢029 =0+023\*0+s018|=0+012 =0+207 =0+007
OVER 80 | =04¢012 =0¢012 =0¢012 =20+012 «05012 *0e¢012]|+0s020 +0eD13 +0.006
TO 100} *Ue099 @0¢066 =0+047 =0s034 =0:027 =0+022|=0+015 =0s509 =0+009
OVER 100 | =0¢012 04012 =04012 =0¢012 =0:012 =0+012[+0+020 +0e013 +0+006
T8 120 | =0:099 *0¢066 =0:047 =060F% =0¢027 =0¢022|~0+015 =(+009 =0+009
BVER 120 | =0.01% «04014 ~Ce014.=20+014 =0¢01s =0e¢014}+0s022 +0:014 +0.007
TO 140 [ *Celld 200077 =0e05% =0e039 «0+032 «0¢0P6(|~0+018 «0¢011 =0+011
OVER 140 | =CeClé 00014 =0W0l4 =0¢014 =0e014 =0¢014[+0¢022 +Ce01& +0.007
TO 160 ] *Celld «0607720:05% =0¢039 =0+032 =0¢026|=0+018 =0¢011 =0+011
BVER 160 | =0¢0Q14 =0s0i% =0s01% «0s014% =0+014 «0¢014{+0+022 «0eUl& +0+007
TO LRC| =Us1l4 =Qe077 =0+05% =0+039 =0e032 *0:026|=0¢018 =0e¢Cll =001l
OVER [BU | 2Ce0QLS ®»0¢015 =0¢015 =0¢015 =0+015 =0+015 40025 [+0eC16 #0007
TO 20C | =0s130"=0¢087 =0+061 «0s044 =0.035 =0:¢029|=0202]1 «0.013 =0s+013
BYER 200 |-=0¢015 =0¢()15 =0+015 =0:015 =0:C15 =0¢015}+0¢0285 +0¢016 +0.007
189 2250 =0e130 =04087 =Ge061 =0s04% ©0+035 =0+029(=0¢021 «0¢013 =0+013
BVER (225 | =U«015 =0e¢01l5 =0+015 =0¢015 =0+015 =0¢015(+0¢025 +0:016 +0+007
T8 \N5U | =uel30 ®0+087 =0+¢061 =0+044 =0.035 =0s029(~0¢021 =0+013 =0+013
BVER 250 | =Ge017 =0¢017 204017 «0e0QLl7 =0e017 =0¢0171+40+026 +0+0316 +0.+007
IO Z2BU| =Ce147 =0+s09R =0eD6F =0e043 =U+s040 =0+033{=0+026 =016 =0:016
BVER 2B0 [ =Ce017 =0¢017 «0+017 =Qs017 =0e017 =0e¢017]+0+026 +0+J16 +0.007
TH 315 *Us147 =0s09B =069 =0+049 <0040 =Ne033| =Ne026 =0DeN16 «Ge016
BOVER 315 | =Ce01B =0+s(18 #0eN1E =0s018B =0+038 =0es018} +0:029 +)eD1E8 +0+007
T8 355| =Ue158 ©0e0107 ®0s075 «0¢054 =0,043 =0+036|=Ce02R «J+018 ~(+C1R
OVER 355| =3:018 =0+018 =0.018 =0+018 =0+018 =0¢018| +0+029 +0+5L18 +0.007
T 00| 2Ce1DB =0e107 =0:N75 =0s054 =0+s043 =0e036| ~0+028 «0+318 =CsO1R
BVER 400| =ue020 ®0¢C20 =0s020 «UsN20 =0+C20 =0¢020{ *+0+031 «0+020 +04007
TO 450 *Ue175 «0s117 =0.083 «0+060 =0:047 =0+s040| =0¢C32 «0+020 =D+020
OVEK <50| =.e020 «04020 =0«0D20 =0+020 =0+C20 =0:¢020] +0031 +C«020 +0.007
T8 S500| =Ce175 «0e117 =CeN83 =0:060 =0+047 =0¢040) =0+032 =0+020 =0.020
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abl A17 Tolerance Zones for Externa! {Shaft) Dimensions (h16 through h1)

Dimensions in mm

BASIC

SI1ZE h16 h15 h14 h13 h12 h11 h10 h9 h8 h7 h6 h5 h4 h3 h2 h1
wER O 0+0CO 0+000 0000 0s000 0000 0000 0s000 0s000 0+000 0+000 04000 0,000 0000 0,000 0,0000 0,0000
10 3 {=0+600 =0+400 =0¢250 #0¢140 =0:100 =0:060 =0+040 =0¢02% =0s014 =0+010 =0+006 =0+00s =0+003 -0,002 =-0,0012.0,0008
VER 3 Ue000 04000 0+00C 0+000 04000 0s000 0:000 0+000 0:000 0¢0CO  0+000 04000 0+000 0,0000 0,0000 0,000
10 6 | 04750 =0+:480 =0.300 «0+180 =0¢120 ~0+073 =0+048 =0+030 =0+018 =0+012 ~0+008 =0:005 =0¢004 «0,0025-0.0015-0,001
VER s C+000 00—V O0T—OvOC0 o0tV OE0 60 6v0-00—06-0-00—08-06066 0,000
1] 10 | 204900 =0+580 =0¢360 =0+220 =0+1%0 =0+090 *0¢058 «0+036 =0¢022 =04015 =0+009 «0:¢006 =0+004 -0,0025-0,001%0-0.001
VER 10 Ue000 [0+000 0.000 00000 0¢000 0¢000 04000 0+s000 04000 0+0€0 0¢000 0.000 00000 0,000 (0,000 | 0,0000
10 16 [®14100 «0¢700 =0+430 =0¢270 =0+180 =0¢110 =0+070 w0043 »0+027 =0.018 =0s014 *0+008 «0+008 -0,003)-0,002 |-0,0012
VER 1a 04000 (04000 0.000 0:000 0.000 0¢000 0s000 0+000 0:000 0:0C0 0+000 04000 0+000 0,000, 0,000 | 0,0000
10 18 | =14100 40¢700 *0¢430 «0+270 =0¢180 *0¢110 =0¢070 «0+043 =0¢027 «0+018 =0:013 =0¢008 «0+008 ~0,003 -0,002 .0,0012
vER 18 Ue000 [0+000 Us000 0¢000 0:000 0¢000 0s000 0.000 0:000 0s0CO ©0+000 04000 0+000 0,000 10,0000/ 0,0000
To 26 [ *1¢300 40¢840 =0+¢8520 «0¢330 *0:210 =0+130 =0:084 =0:052 =0+033 =0+021 «0¢013 =0.009 =0+006 -0,004 =0,0025.0.0015
VER 2a Us000 |0s000 0.000 0+000 04000 0+000 O0¢000 0:000 0+000 0+0C0O 04000 0,000 _"0-000 0,000 0,0000 0,0000
1] 30 [=1¢300 40¢B40 =0:520 =0¢330 =0+210 «0130 =0+084 =0+0%2 =0+033 =0+021 =0¢013 =0+009.<0%006 0,004 ~0.00U25-0,0015
VER 30 G+000 [0+000 04000 04000 04000 04000 0¢000 0+000 0+00C 0.0C0O 0+000 06000 0.000 0,000 0,0000 0,0000
1o 40 | =14600 41¢000 =0¢620 =0¢390 =0+250 =0:16Q =0+100 =0+062 =0+039 =0+025 =0¢016 =02011 =0+007 -0,004 -0,002%.0,001%
VER «0 0.000 0.000 0e.000 0.000 0000 0+000 0+000 0«000 0000 0000 0000 0000 0000 0,000 0,0000 9,0000(
\{] 50 | =1+600 41+000 =0+620 ~0:390 =0+2%0 =00360 =0+100 =0+062 =0+039 =0+02% =04016" =0+011 ~0¢007 .0, 004 ~0,002%.0,0015
VER 50 0+000 |0+000 04000 0e¢000 0+000 04000 0¢000 0+000 V000 0+0CO 0,000 0¢000 040500 0,000 0,000 0,000
TO 65 | =1+900 91+200 =0+740 =0+460 *0¢300 *0¢190 =0¢120 =0¢074 =0+046 =0+030,'*0+019 =0.013 =0:008 .0,00%5 -0,003 |-0,002
VER 65 04000 [0+.000 0.000 0s000 0.000 0+000 0s000 0:000 0¢000 0¢ICO 0+000 0000 0000 0,000 0,000| 0,000
T0 80 | =1+900 914200 =0+¢740 «0¢460 =0+300 =0¢190 =0+120 =0+074 =04046 ~0i030 =0+019 =0+013 =0+008 .0,00y -0.003 [-0.002
VER 80 0:000 |0+000 0+000 0+000 0+000 ©0¢000 0¢000 0000 00000~ 0.000 0s000 04000 0.000 0,000 0,000]| 0,0000
TO 100 | =24200 $1+400 =0+870 «0:540 =0¢350 =0¢220 =0s140 =0:087 =0s054 =0+035 =0:022 =0¢015 =0:010 0,006 -0.00% [.0,002%
vER 100 04000 [0+4000 04000 0¢000 0:000 00000 05000 00000\\0%000 0.0C0 0¢000 0.000 0:.00C 0,000 0,000 ]| 0,0000
10 120 | ®2:200 $1¢400 =0+870 =0+540 =0+350 =0:220 =0+14C «0+087'=0+084 «0+035 =0.022 =0+015 «0+010 -0,006 -0,004 |-0,002%
sVER {20 0+Q00 [0+000 0+000 04000 04000 0+00GC 0¢000 ,0#000 0+000 0¢0CO 0+s000 04000 04000 0,000 0,000 0,0000
10 140 | *2¢500 $1¢600 =1+000 =0¢630 «0+400 =0:250 =0+160°\50:100 =0+063 =0+040 =0+02% =0+01A =0+012 ~0,008 0,009 |~0,0039
VER 140 04000 (04000 0.000 04000 0+000 0,000 O0%OQ0 0+300 0+000 0¢0C0O 0s+000 04000 0+000 0,000 0,000 0,0000
TO 360 | 248500 $1¢600 =14000 #0¢630 =0+400 =0:250 *02160 «0+100 =0:063 ©0:040 =0+02% =0+.018 «0¢012 0,008 ~0.00% |«0,003%
vER 160Q 04000 [0+000 0+:000 0+000 0+000 00008, 04000 2+000 0s000 0¢0CO 0¢000 00000 0¢000 0,000 0,000 06,0000
10 180 | *2+500 $1+600 ©1:000 =0s630 =0¢400 02250 =0¢160 «0:100 =0:¢063 =0+040 =0+025 =0+018 =0:012 .0,000 =0,00%[-0,0035
VER 180 C+000 |0e000 0.000 06000 0:000 07000 0+000 0+000 04000 0+0CO 0+000 04000 0.000 0,000 0,000| 0,0000
TO 200 | ®2¢900 £1:850 214150 «0e¢720 «0+8460" 20290 =0+185 =0+115 =0s072 «0:046 00029 *0+020 00014 0,010 ~0,007|-0,0045
VER 200 | 0+000 [0¢000 0+s000 04000 (0W000 0+¢000 0000 0s000 0¢000 0¢0CO 0:000 ©0.000 0¢000 0,000 0,000 0,G000
T0 225 | "24¢900 F1¢850 *1:150 «0¢720~%0./460 =0:290 *0+185 ©0e¢115 =0:072 =0+046 =0¢029 =0+020 =0¢014 20,010 ~0,007[<0,0045
VER 22% 04000 | 0+000 0,000 0«Q00 04000 04000 00000 00000 0000 0+0C0 0¢000 0+000 0.000 0,000 0,000)| 0,0000
180 250 | »2.900 p14850 #1150 08720 =0+460 =0¢290 =0¢185 =0¢115 =0¢072 =0.066 =0+029 =0+020 *0+014 0,010 ~0.007|-0,0045
VER 250 | 0+000 | 00000 04000 ,0+000 0+000 0¢000 0¢000 0000 0+006 O0.0CGO0 0+000 04000 0000 0,000 0,000| 0,000
TG0 280 | *3.200 241100 =1¢300 #0+810 =0:520 =0+320 =0¢210 =0¢130 =C+081 =0+0%2 =0:032 ~0¢023 =0+016 .0,012 -0,008|-0,006
vVER 280 04000 | 00000 1N0WG00 0+000 0+000 0+000 0¢000 0:000 00000 0:0C0 0:000 0.000 0¢000 0,000 0,000 0,000
TO 3185 | 3200 P2+100=1¢300 =0¢810 =0+520 =0¢320 «0+2310 =0¢130 =0:08] «0:052 =0+032 «0+,023 «0¢0}6 0,012 -0.208|-0.006
VER 3195 0.000 | Owg00 0,000 0+000 0:000 0+000 0+¢03C 04000 0.000 0+0C0 0¢000 0,000 0¢€00 9,000 0,000| 0,000
TO 455 | 3,600 225300 =1+400 =0+890 =0+570 =0:360 =0+230 =0+140 =~0+089 =0+0%7 =0¢036 =0¢025 =0+018 0,013 -0,009|-0,007
VER 35% Us000 0¢000 04000 0+000 O0+000 O0¢000 0:000 0+000 0.000 0¢0CO 0:.000 04000 0,000 03,000 0,000 0,000
TO 400| =3¢600 #2+300 =1:400 =0+890 =0¢8570 «0+360 =0¢23C «0+140 ~0s0R9 =0+0%7 =0+036 «0+025 =0.018 .0,013 -0,009 -0,007
VER 00 Ue000 0¢000 0+000 0s000 0+000 0¢000 04000 0¢000 0+000 0+3C0 04000 04000 0.000 0,000 0,000 0,000
160 «50| =94000 =2+500 *1+850 «0:970 =0+630 =0+40C *0¢250 «0+¢155 «0+097 «D+063 =0+040 #0.027 =0+020 0,015 -0.020 ~0,0u8
VER +50 0e000 0+000 0.:000 00000 0+000 O0¢000 0¢000 0+0U0 0+000 0.0C0 04000 0.000 0+¢00 0,000 0,000 0,000
T6 S00| *%4000 «2¢500 «1+8550 «0+970 =0¢630 *0+400 =0¢250 =0+¢155 =0:097 «0+¢063 =0¢040 =0+327 =0¢020 -0,015 0,010 .0,008
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Table A18 Tolerance Zones for External {Shaft) Dimensions (js16 through js1)

Dimensions in mm

BASIC
SIZE js16 js15 js14 js13 js12 is11 js10 js9 jsB is? js6 js5 js4 js3 js2 is1
over 0 | *Us3I00 ¢0e200 404125 00070 +0:0%50 +#0+030 ¢0¢020 +0¢012 ¢0+007 ¢0¢0CS +0,003 ¢0,002 ¢0,001540,001 +0,0006 ¢0.0004
10 3 |*04¢300 «0¢200 =0¢12% =0¢070 =0¢050 «0¢030 =~0+020 =0¢012 =0+007 «0.0(% -0.003 -0.002 -0.,0015-0,001 <-0,0006 -0,0004
BVER 3 | *0+375 +De240 *0+150 ¢0:090 404060 ¢0+037 +0:024 +0¢015 ¢0+009 ¢0¢0C6 ¢0,004 ¢C.0025¢0.002 +0.00125+0,00075+0,00085
10 & 200378 20,240 20,150 04090 20,060 202037 =0:024 202018 0,009 20008 0.-.-0-0.44. 0.0025=0.,002 0.00125=-0,00075-0,0008
OVER 6 |f 0¢850 ¢0+1290 ¢0¢180 ¢0e110 ¢0:075 ¢0045 +0+029 ¢0:018 ¢0+01] ¢0+007 ¢0,0045+0.003 0,002 +0400125¢0.00075¢0,0005
10 10 || 0¢850 =04290 *0+180 =20+110 =0:079 =0+04% =0:¢029 «0+018 *0+011 «0+0C7 -0,0045-0.003 -0,002 »0.00125-0,00075-0.000%
OYER 10 || ¢0:550 ¢0+350 ¢0¢215 ¢0¢13% ¢0.090 ¢0+¢05% ¢0+035 +0:021 ¢0¢013 +0+0C9 +0.0055¢0,004 +0.,0025¢0.001% ¢0,001 +0.000s
10 18 || =0¢850 04350 =0+21%5 «0e¢13% «0:090 «0+055 =0¢035 »0«021 =0+013 =0+0C9 «0,0055-0,00y =-0,0025-0.001% ~0,001 =0.0006
BVER 14 |/ *0«550 +0¢350 +0:215 ¢0:135 ¢0¢09%90 40055 ¢0+035 ¢00021 ¢0+013 +0¢0C9 ¢0,005%5¢0,004_¢0,0025+40,001p ¢0,001 +0.0006
10 18 || ®0«550 =0+3%0 =0¢215 «0¢135 «0.090 =0¢0855 =0+¢035 «0¢021 =0+013 «0+0C?% -0,0055-0.004,=0,0025-0,001% ~0.001 =0,0006
BYER 18| *0+650 +0+s420 ¢0¢260 405165 404105 ¢0+06%5 +0¢042 ¢0+026 ¢0¢016 ¢0¢010 ¢0,0065+0,0045¢0,003 +0,002| +0,00125¢0,0007%
10 24 || =0:+650 200420 =0¢260 200165 *0¢105 =0:065 *0¢062 «0¢026 =0+016 =04010 «0,006%5~0,004%5-0,003 -0,002| -0,00125-0,00079%
OVER 24| 40+650 +0+420 ¢0:260.¢0¢165 ¢0:10% +0¢065 +0+042 +0:026 ¢0¢016 ¢0¢010 +0,006540,0045+0,003 +0,002| +0,00125+0,0007%
T 30| U650 «0e420 0260 =04165 =0:¢105 =0¢065 =0+¢042 «0+026 =0¢016 *0+010 -0,0065-0,0045-0,003 -0,002| -0,00125-0,0007S
OVER 30 |{ U+s800 ¢0+500 *UeI10 ¢0:195 +0+125 +0+080 *0¢05U ¢0+031 +0+019 +0+012 0,008 +0,0055+40,0035+40.002| +0.00125+0,0007%
10 40 || *0:.800 «0¢500 04310 «0¢195 =0.125 «0+0R0 =0+050 «0+s031 =0+019 =0+012 ~0.008 -0.0055-0.0035-0.002| ~-0,00125-0.00075
OVER 40 |[ *U+s800 ¢0¢500 404310 +0+195 +0.12%5 +0¢080 +0+050 +0+031 +0:019 +0v012 +0,008 ¢0,0055+0,0035+0,002| +0.00125+40,0007%
10 S0|| *0.800 «0¢500 =0+310 «0¢19%5 =04125 «0+080 =0¢050 «0:031 =0+019"«0+012 -0,008 -0,0055~0.0G35-0,002| -0,00125-0,0007%
OVER SO|| 04950 ¢0¢600 ¢0¢370 400230 ¢0:150 404093 +0+060 +0+s037 +0:023 40015 +0,009540,0065+0.004 ¢0,002p ¢0.0015 +0,001
10 65 || =0¢9%50 «0:600 =0¢370 =0:230 =0:¢180 =0+095 =0+060 «0+037 =0%023 =0+015 -0,0095-0,0065-0,004 -0,002p -0.0015 ~-0.001
OVER 65| ¢0+950 ¢0«600 ¢0¢370 ¢0:230 ¢0:¢150 +0¢095 ¢0s060 ¢0:03790:023 ¢0015 ¢0,0095+40,0065¢0,0C4% +0,002p 40,0015 ¢0,001
10 80| »0¢950 ©0+600 #0:370 «0:230 =0+150 =0¢09%5 «0+060 =0¢037 «0+023 «0¢015 «0,0095-0,0065~0,004 ~0,002F ~0,0015 ~0,001
OVER R0|l 14100 +0¢700 *0+435 40¢270 +0+178 ¢0¢110 ¢0:070 402083 ¢0+027 +0+017 ¢0,011 +0,0075+40,005 +0,003| +0.002 +0.,0012%
T8 100|| =1¢100 204700 =0e435 =00270 =0+17% =0¢110 =0¢070'@DeVUs3 =0¢027 =«0+017 -0,011 -0,0075-0,005 -0,003| -0,002 -0.0012%
BVER 100|} 14100 ¢0+¢700 ¢0¢435 +0¢270 ¢0¢17% ¢04110 +0+070 ¢0s0%3 ¢0¢027 +0+017 ¢0,011 ¢0,0075+40.005 +0,003| +0,002 +0,00125
T8 120|| =1¢100 ®0¢700 =0+s43% «04270 =0¢175 «0¢110 20e07C «0+s083 =Cs+s027 «0+017 -0,011 -0.0075-0,005 -0,003] -0.002 ~-0.00125
OVER 120|| +1+250 ¢0+B00 ¢0+500 +0¢315 ¢0.200 +0+125.%0+08C +UeUS0O ¢0e03] ¢0¢020 +0,0125+40.003 +0.006 ¢0,004| +0,0025 ¢0.00175
T80 140|| 14250 «0«800 *0+500 «0¢315 =0+200 =0s42% =0¢080 «0+050 =0+031 «0+020 -0,0125-0,009 -0.006 -0.004 =-0,002% -0,00175
OVER 140|| 14250 40+800 +0+500 ¢0+315 +04200 ¢0s325 ¢0+080 +0+050 #0+031 ¢0+020 «0,0125¢0.009 +0.006 +0.004| +0.002% ¢0,00175
70 160|| =1+250 04800 =0.500 =0¢315 =0.200 =0+12% =0+080 =0:050 =0+¢031 «0.020 «0,0125-0,009 ~-0.006 -0.004| -0.002% -0,00173
OVER 16C|| *1¢250 404800 404500 404315 +0e200 +0¢12% ¢0+080 +0+050 +0+031 +0¢020 +0,0125¢0,009 +0,006 +0.004 +0.002%5 +0.00173
10 180|| 14250 =0e800 =0+800 «0+s315 (=05200 =0¢125 =0+080 =0:050 «0+031 =0+¢020 -0,0125-0.009 =0.006 -0,004 -0,0025 -0,00175
OVER 180|| +14450 04925 404575 +0360/40+230 +0+185 ¢0:092 +0+057 ¢0+036 ¢0¢023 +0,0145¢0,010 +0.,007 ¢0,005 +0.0035 +0,00225
18 200|| =1.450 «0+925 20578 «0+360 =0:230 =0+185 =0+092 =0+057 =0+036 =0:023 -0.0145=-0.01C =0,907 -0,005 <~0.0035 -0,0022%
OVER 200|| *1+450 +0¢92%5 ¢0+575.00+360 #0¢230 +0:14%5 40+092 +0+057 +0¢036 +0:023 +0,0145+0,010 +0.,007 +0.00 +0,003% +0,0022%
70 225|| *1+450 ©0:92%5 ©0s575) *00360 ©0:230 =0+185 =0¢092 0057 =0:¢036 ~»0¢0Z3I -0,0145-0,016 =0,007 -0,005 -0.0035 ~0,0022%
OVER 225|| +1.450 +0:925,40:575 404360 +0+230 +0+145 +0:092 +0+057 ¢0+036 0,023 +0,0145+0,010 +0,007 +0,005 +0,0035 +0,0022%
70 250|| 14450 ©0:92%5. 508575 «01360 *0:230 =0:185 ©0:092 «0¢057 =0¢036 =0+023 ~0,0145-0,010 -0.,007 -0,005 ~=0,003% -0,0022%
OVER 250|| 14600 «1¢050 +0:650 +0¢405 ¢0¢260 +0¢160 +0+1C5 +0+065 +0.040 ¢0¢026 40,016 ¢0,0115+40.006 +0,006 +0,00% +0,003
70 280|| 141600 #14050 =0¢650 =0+405 =0,260 =0+160 =0+1C5 =0:065 =0+040 =0+026 -0,016 -0,0115-0,008 -0,00¢4 =~0,004 =-0,003
OVER 2BO|| +1+600°+1:050 *0+650 +0:40% 40,260 404160 +0:10U5 +0+265 +04040 +0¢026 40,016 +0,011540.008 +0.006 +0.00% 40,003
10 15| =14600 *1+050 ~0¢650 =0« %05 =0+260 =0+160 =0+105 =0+065 *0+040 «0+026 -0,016 -0.0115-0,008 -0.006 <-0.004 =0.003
OVER 315/} $1VB00 +14150 40.700 40¢445 ¢0.285 +0:.180 ¢0-115 +0+070 +0+04% ¢0:028 40,018 +0.,0125+0.009 +0,0065 +0.0045 +0.0035
189 35% 300 & o€ . 0070 B0 0 =8 B8~-018 05012 5+-0-05 0-+6065 ~0,004%5 -0,0035
OVER 355 | 414800 ¢14150 404700 40+445 +0.2K% +0+180 ¢0s11% ¢0+s070 +0+088 +0+028 40,018 ¢0,012540,009 40,0065 +0,0045 +0,0035
10 00| 14800 =14150 =0+700 «0¢085 «0+285 «0¢180 =0+115 «0s070 «0+s044 «0+028 -0,018 =0,0125-0.009 =0,0065 ~0.0045 =0,0038
BYER 00| *2+000 #1250 *0+775 +0.485 ¢0¢31%5 +0+200 #Ce125 «0+077 +0+088 +0+031 40,020 ¢0.013540.,010 +0.0075 ¢0.005 +0.004%
TO #50| =2¢000 =1:250 =0¢77%5 =0+48% 04315 «0+¢200 «0s125 «0:077 =0¢048 =04031 -0,020 =-0,0135=0,010 -0,0075 ~0,005 ~0.00%
OVER 450 | ¢2¢000 ¢1¢250 40¢775 «0¢a85 ¢0¢315 +0:200 ¢0+125 ¢0.077 +0:048 404031 +0,020 +0,0135+40.010 +0,0075 +0,005 +0.004
10 S00| ©2000 =1+2%0 ©0¢775 =Je4B8%5 ©0:¢315 =0:200 ~0¢125 =0+077 =008 =0¢031 «0,020 «0.0135-0,010 -0,007% -0,005 =~0.00%

Note: Some js deviations in the grades 7 to 11 have been rounded off to % (T - 0.001) when the IT value is odd.
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Table A19 Tolerance Zones for External (Shaft) Dimensions (k9 through k4 and m9 through m4) Dimensions in mm

BASIC
SIZE k9 k8 k7 k6 kS k4 m9 m8 m7. mé m5 m4

OVER 0 | #4025 401014 +0¢010 +040C6 +0+0N4 +0+003]|+0e027 +JeD16 +0s012 +040C8 +0:.006 +0.005
T0 3 2e000 24700 24COO0 0000 02000 000047072 +2¢702 04022 +0.0C2 +0.002 +0.002

8VER 3| +5+030 40¢G1IB 40+013 40+309 04006 +0¢00S|+Ce(Ie +2¢u28 +0+016 +0¢012 +0+C0° +0.008
10 [ e0O0  0eGLO +C4n01 406001 404001 +0eCCYII¢0sC 0w e, 0CH +0aCNB +0¢0C4 40004 +0.004

BVER 6 | FPLe036 406022 +04016 +0¢010 +0e007 +0¢0C5|+0+0u42 G+ 0,28 +0eC21 +0¢015 40012 +0+01C
10 10 Ce000 0¢000 +0+Q01 +0+0C1 +0+001 +0e0C1[+0+076 +0s006 ¢0+006 +0+0C6 +0¢006 +0.006

OVER 10 {[*U+083 40¢027 +0:+019 +0s012 404009 +0+¢CLE|+0+050 +0+034 +0+025 +0+018 +0+015 +0s0C12
To la Ce000 0e0G0 +0+C01 +0+sG01 +0¢001 +0s001[+0+0GC7 +0+007 +0¢007 +0+0C7 +0+007 +0.007

OVER 14 +eC%3 404027 ¢0:¢019 +9¢012 +0:009 +0+006(+0°050 +0¢03% +0+025 +0+018 +0015,40+012
T8 18 Q¢000 04000 +0+001 +0+001 +0s001 40001408007 40+s007 +0:¢007 +0+0C7 +0+007s0+007

OVER 18 | [#0¢052 404033 404023 +0¢015 +0+011 +0+008|+00060 +0¢081 +0+029 40«01 +000Ql7 +0+014
10 24 2+000 0+¢000 404002 +0+002 +0+002 +0+002]+0+008 +0euC8B +0+008 +0+0CB 405008 +0.008

EVER 2% [|#U+052 +0¢033 +0:¢023 +0+015 40011 +0+008[+0¢060 +0¢041 +0¢029 +0+020 " +0+017 +0+01s
19 3C Je000 0+000 +0+002 +0+002 404002 +0+002|+0¢CCR +0sI0B +0+008 +0+0C8 +0+008 +0.,008

OVER 30 [[#0¢062 +0¢039 +Ce027 +0¢nN1B +0+013 +0.009|+0+071 +0¢048 +0+038 #0085 +0:020 +0.016
10 0 0:000 04000 +C+002 +0¢002 +0+002 +0+002[+0¢059 +0¢U09 +0+009,+0.0C3 +0:009 +0.009

GVER 40 | |*0+¢062 ¢0¢039 ¢0e027 +UsD18 +0+013 +0.009|+0+071 +0:0¢8 20+034 +0+05 +0+020 +0.016
Ty S50 Ce000 0Q¢e000 +0+1002 +04002 40002 +0:¢002(*0¢00T 40009 #0009 +0.0C9 +0+.0C9 +0.009
-

OVER 50 [[+0+078 +0s0a6 ¢+Cs032 +0+021 +0+015 +0+010[+0+0H5 «+0+057" 40+C4]1 ¢0.030 +0¢024 +0.019
T0 65 Us000 0¢U00 40002 +0¢002 +0s002 +04002{+0+011 404011 +0+011 +0.011 +0+011 +G,011

OVER 65 [[*U«07% +0+046 +0:¢032 +0e021 +0¢015 +0+010|*0+085\+0¢057 +0+081 +0+03Z0 ¢0+02s +0.019
T8 80 CeQO00 04000 +0¢002 +0¢002 40002 +0¢002|+0+0L1 +04011 +0+011 +0.011 +0+C11 +0.011

OVER 80 {[+UsCB7 +0¢054 +C+038 #0025 +0+018 +0e013[+081CC +0s067 +0¢C48 +0¢035 +0+028 +0.023
T0 100 Us000 04000 404003 +0¢003 +0+003 +0+003(%0+013 +0:013 +0¢013 +0+013 +0+013 +0.013

OVER 100 [[*U+0B7 +0¢054 +0+038 +0+025 ¢0+018 40013 [¢0¢100 +0+s067 +0+048 +0+035 +0+028 +0.023
T0 120 0+000 00000 +0¢003 +0+003 +0:003 #0003 (+40+013 +0+013 +0+013 +0.013 +0+013 +0.013

OVER 120 +Ge100 40+063 *Ue0%3 +0+028 +0+021.40+015{+0¢115 +0e07B +0+055 +0.C40 ¢0+033 +0.027
TO 140 2e000 0¢C00 +0+003 404003 +04003 +0¢003|+0e¢C15 +0¢015 *+0+015 +04015 +0¢015 +0.015

OVER 140 [[4Ue100 +Ge063 +Ce0%3 +0+028-40v021 +0¢013|+0+115 +0+078 +0+055 +04040 +0+033 +0.027
TO0 160 04000 02000 +0+003 +0¢003_#0¢G03 +0¢003[+0¢015 +0+015 +0+015 +0+015 +0+015 +0+015

OVER 160 [|*0¢100 +0+063 +0+0%3 +0+028 +0+021 +0¢015[+0s115 +0.078 +0¢055 +04040 404033 +0.027
T0 180 00000 00000 404003402003 +0:003 +0+003|+0+015 404015 404015 +0¢01%5 +0:+015 +0.015

OVER 180 [[+0¢115 +0+072 40050 +0+033 +0:024 +0¢018+40+132 +0+089 +0:063 +0.046 +0¢037 +0.031
10 260 0+000 0¢000 +L+00% +0:004 +5:008 +0¢004 |+0¢017 «0+017 +0+017 404017 404017 +0017

BVER 200 [[+0+115 40410722 +0+050 +0¢033 +0:¢024% 400018 [40+1232 +0+089 +0¢063 +0¢046 404037 +0.031
T0 225 Ce00C 00000)+0+008 +0+004 +0+008 +0¢004 |+Cs0C17 404017 +0+017 +0¢017 +0+017 +0.017

BVER_225 [|+04115 404072 404050 +0¢033 +0¢024 +0+¢018{+4Cs132 +0¢0B9 +0+063 +04086 +0+037 +0.031
18 2S0 04000\ 05000 +0+004 +0+004 +0¢004 +0¢008{+0+017 +C+s017 +0+s017 +0¢017 0017 +0.017

OVER 250 !|*0+130 +0:0B1 +0+056 +0+036 +0¢027 40020 (+0e150 +0+101 +0+072 +040%2 +0:043 +0.036
T8 ¢8O G000 0+N00 +0+008 400004 +0+004 +0¢0CH|+0s020 +0+020 #0¢020 +04020 +0+020 +0.020

OVER 280 | +0413C +0¢081 +0:056 +0+036 40,027 +0+020|40+15C +0+4101 +0+072 +0+0%2 +0+043 +0.036
T0 315 | 0.000 0¢000 +0+004% +0:008 +0:004 +0+004 |{+0:02C 404020 +0:020 +0.020 +0+020 +0.020

OVER 315 | 40«1840 +0¢C89 +0+¢061 +0s080 +0¢029 +0+:022(+00161 +04110 404078 +0+.057 +0:046 +04039
10 355 0s000 O0+¢CO0 +04CO% +0+0CH 404004 +04008 |+00C21 404021 404021 +0+¢0Z1 +0+021 +0.021%

BVER 355 | +0+¢140 +0+0B9 +0+061 +0+080 +0:029 404022 +0¢163 +0+110 +0¢C78 +0+0%7 +0+0846 +00039
T0 #00 0+000 0+000 +0+004 +0+004 +0:008 +0+004 (404021 +0+021 +0¢021 +0¢021 +0+021 +0.021%

OVER 400 | 40155 404097 +0+068 +0:04%5 40+032 +0¢025}+40°178 +0:120 40086 +0+063 +0:05C +0:043
T0 SO0 0+000 00000 +0+005 +0.005 +0.,005 +0:005]|¢0+023 +0.023 +0+023 +0+023 +0+023 +0.023

BVER 450 | #0155 404097 404068 404085 40.032 +04025[+0:178 +0+120 +0+086 +0¢063 +0+050 +0+043
T8 500 04000 0+000 *0¢00% +0¢00% ¢0+00%5 +0¢005{¢00023 +0+023 +0¢023 +0.023 +0¢023 +0.023
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Table A20 Tolerance Zones for External {Shaft) Dimensions (n9 through n4 snd p9 through p4)

Dimensions in mm

BASIC
SIZE n9 n8 n7 n6 n5 nd p9 p8 p7 p6 pS p4
OVER 0 |+0+029 ¢0¢018 +0401% +0¢010 +0+008 +0¢007]¢0¢031 +0+020 +0+016 +0+012 +0+010 +0+009
10 3 404004 ¢0:004 +0+004 +0+004 +0+004 +0¢004 |+0+0006 +0¢006 +0+006 +0.0C6 *0¢006 +0.006
OVER 3 | 402038 +0+026 +0¢020 40016 +0¢013 +0+012|+0+042 +04030 +0s024 +0+0E0 +0+017 +0.016
LY. o % 0-0-0-0-8—0-0-0-0-0-8—20-4-0-0-8—t0s-0-0-8—20-4-008—4000081202012 40s0l-2t0s0t2—ale0l2 202012 +0.012
BVER 6 [+*0e046 +0s032 +0¢025 406019 +0¢016 ¢0s014[+0¢051 404037 +0+030 +0+0247 402021 +0.019
10 10 | 40010 +0+s010 +0+s010 ¢0¢010 +0+010 ¢0+010|+0+015 404015 +0+015 +0¢01S *0¢015 +0.015
OVER 10 |+0¢055 ¢04039 +0+030 +0:¢023 ¢0+020 ¢0+017 |[+0+061 +0+045 +0+036 #0+.029 +0+026 +0.023
T0 14 | 04012 40042 404012 00012 +0+012 ¢0¢012|+0+018 +0+018 #0018 +0,018 +0+018 +0.018
BVER 14 | 404055 ¢0¢039 +0+030 +0¢023 +0+020 +0¢017 [+0+061 +0+045 +0:Q3% +0.029 +0+026 +0.023
T0 18 [404012 40¢012 404012 +0:¢012 +0e¢012 404012 |+0¢01% +0+018 ¢0+0VB +0+018 +J+018 +0+018
OVER 18 | +0¢067 04048 404036 +0+028 +0+s024 404021 [+0¢074 +0¢055-40043 +0.035 +0+031 +0.028
10 24 [*0+015 404015 +0¢015 +04015 +0:015 400015 |[¢0+022 +0:¢022"°+40+022 +0+022 +0+022 +0.022
OVER 24 [+0+067 +0¢048 +0+036 +0:028 +0+024 +0+021 |+0¢074 00055 +Ce043 +0:035 +0+031 +0.028
70 36 | *CeD15 40015 404015 406015 +0+015 +06015{+0s022( 404022 +0+C22 +0+022 +04022 +0.022
OVER 30 | +Ce079 404096 +0+042 +0+933 +0+028 +0+024 [+00088 +0:265 +0e¢051 +0¢042 404037 40033
10 40 | +Ce017 0017 +04017 +0¢017 ¢0¢017 404017 f400026 +0.026 +0+026 ¢0.026 +04026 ¢0.026
OVER 40 [ +0¢079 404056 +0¢042 +0+933 +0+028 +0+02% |+0e088 +0+065 +Ge051 +0+042 +04037 +0.033
10 S0 | +0e017 400017 40¢017 404017 404017 40017 {40026 +0¢126 +0+026 +0¢026 +04026 +0.026
OVER S0 *Ce098 00066 +0e¢050 +0+039 404033 401028 |+0¢106 +(LeO78 +0+s062 +0«0%1 +04045 +0.040
T0 65 404020 +0¢020 +Ce020 +0¢N20 +0+020 *0:022|+0:032 +0¢032 +0¢032 ¢0.032 +04032 +0.032
OVER 65 | 404094 404066 +0¢050 400039 ¢04033 +0¢02RB|+0e¢106 +0s078B +0+062 +0+051 +04045 +0+040
TY BU [+Ce020 404020 +0+020 +0¢020°#0MC20 +0+¢C20|+0+032 +0+032 +0+032 +0.032 +04032 +0.032
OVER 80 +00110 402077 +0¢058 +0+0%5 404038 +0s03II[+0s124 +0¢091 40:072 +0¢059 +C 4052 +0.047
T0 100 +Ce023 400023 +Ce023 +UWIZI 404023 404023400037 +D+037 +0s037 +0+4037 +0{C37 +0,037
OVER 100 |+0e110 40+sC27 +C+058( 40+045 +0+038 +0¢033 (40124 +04091 +0¢072 +0+0%9 +04052 +0.047
TO 120 | +0:023 +0¢023 +0v023° 404023 +04¢C23 +0¢023(¢0e037 +024037 +0+037 +0¢037 +04037 +0.037
OVER 120 |+Ue127 ¢00C90, +02067 +0:252 +0:C45 +0+¢039|+0e143 +Ne106 +0+0B3 +0+068 +04061 +04055
TO 14C |+0e027 +0eC27\%CeN27 +0+027 +0¢027 +0¢027 |+0+043 40743 40043 +0+043 +04043 +0¢043
OVER 140 [+06¢127 404090 ¢Cs067 +0:052 +0¢045 +00039 40143 +0e¢106 +0¢0B3 +0+0€8 +0(061 +0+355
TO 160 [+0¢027 #0+027 +Ge027 +0+027 +0¢027 404027 |400U%3 +0+043 +0+043 +0:043 +0{043 +0+043
OVER 16C |+UetR27 400090 +0+067 40052 +0+045 +0+039 |+00143 40106 +0¢083 +0.0€8 +C{0n1 +N4055
T0 1R0 +Ce027 404027 404027 +0+227 +0¢027 40027 {+0+043 +0+I243 404043 +0«043 401043 +04+043
OVER 180 |#Ce146 400103 404077 +0¢060 +0+051 +0+¢089|+0¢165 +0e122 +0:¢096 +0+079 +0t070 +0+064
10 200 ¥0e031 ¢0¢031 +Ce031 +0+031 +0¢031 ¢0:031[¢00050 +0¢150 +0+05%0 +N+0%0 +04050 +0.050
OVER (200 +0e146 ¢00103 404077 +0¢060 +0¢CS1 +0+045j¢0e169 +00122 +0e096 +0+079 +C}C70 40064
102225 40031 404031 404031 404031 40+031 +0¢031{+0+05C +0.050 +0:+050 +N.050 +0}C50 +0.+0%50
BVER 225 [+0e186 404103 +Ce077 400760 +0e05]1 400085 |+0016% 400122 +0¢096 400079 +0p070 +0:064
T 250 404031 400031 +0Ge031 +0¢9031 +04C31 404031 ]+0+05C +0¢I50 +0+050 +0.0%0 70 050 «0.050
BVER 250 | +Le16% 4Cel15 +0aGBE +0:066 +0+CS7 +0+057 {+Ns1R6 +0+137 +0+10R +0«088 +0}079 +04072
T rd-35] T U U LI AU U IR YU U S0 0N [V LS IO OTE Y OT0SE 00T E vt 056 +0.056
BVER 72RO +0016% 400115 +Ce0B6 40066 +0+057 +0+057(+001Re +0e137 406108 +0«0ER ¢0+079 +Ce072
TH 315 | +Ce03% +0s034% +0.03% 20034 +0+C3% +0+034{40+056 404256 +0¢056 +0eCE6 +04056 ¢0.056
BVER 315 ¢Us177 400126 $Ce0Y% +T¢)73 40sC62 40005540252 +0e151 400119 +0¢UER +0sCn7 +0a080
T8 355 | «0eC37 00037 L0337 +0e¢.:37 40037 40037 |20+062 %0062 +0s062 40062 +Ce062 +0.062
BVER 355 ¢0e177 400126 *0e09% ¢0e 73 $0:062 +06055]40e2y2 +0e151 +Cel19 +0s0S58 +0+0K7 +0+0BND
TO =00 +0e037 +0s037 +Le(37 404037 +CeCI? 00033740062 +Ce762 +0e062 +0¢0€2 +(r062 +N.062
BVER %00 | 404195 400137 +0e103 4040480 +0:0C67 +0+060|¢0¢223 +054165 +Le131 +0+1CB +0:C95 +NL 0N
TH +50 4040 +CeuT +0G 1040 406740 +CoCA0 +0s045|+0+06% 03068 +7¢06H +0e06R +Cs06 +C.C6K
OVER «50 +Ce195 406137 +0Le103 ¢QeD80 +Ce067 +0¢06.[+Ce223 ¢Ne165 404131 +0+41CB +0+095 +N.L 88
TO 500 | +Ce0%0 +0+s040 +CeCHC 406740 +0+CH4C +0+N4"[4Ce06% +LvW6B +Cs0hB +0+06R +Ce0FF +0s06R
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Table A21 Tolerance Zones for External {(Shaft) Dimensions (r9 through r4 and s9 through s4) Dimensions in mm

BASIC
SIZE r9 r8 r? 6 r5 r4 s9 s8 s7 - 56 s5 s4

OVER 0 }+0:035 404024 +(+020 +0¢016 ¢0+014 +0¢013 {+0¢C39 +0+028 +0+02% +0+020 +0+018 +0.017
Te 3 |+Ce010 40e010 4Cs01C 400210 +04010 ¢0¢010 #0014 +GsI14 404014 +0¢014& 404014 +0e014

OVER 3 | +0+0%5 +04033 +Ce027 406023 404020 +0+019 [¢0+049 +0+037 +0+031 +0:027 40024 +0.023
10 6 | +C2015 404015 +3Gs015 +0¢015 +0+¢015 404015 |+0+019 +0s019 404019 +0¢019 +0+019 +0.019

OVER 6 [+CeCS5 +0¢041 +0e034 +0e028 +04025 +0+023 |+0+059 +0+045 +0+CIB +04032 +0+029 +0.027

10 10[[*C:C19 +0e¢C19 +Ce019 +0¢019 +0:C19 +0:¢019 [+0¢023 +0+023 +0+023 +0:023 +0+023 +0.023

OVER 10| | *Ce066 +0:C50 +0+04) +0sD34% 404031 +0+0248 [+0¢071 +UeCS5 +0e046 +0+039 +0+036 +0.033
18 14]]4C+023 +0¢023 +Ce023 +0:+023 +0+023 40+023 |+0+028 +G+028 404028 +0+028 +0.,028 +0.,028

OVER 14| ] +0+066 40050 +0+s041 +0+034 404031 +04028 |[+0+071 +0+US5 +0s046 +0+039 +0.036 (40,033
Ta 181406023 400023 404023 +0s23 ¢0.023 +0+023 {+0:028 +0+028 +0.028 +0¢0Z8 +0.028 +0.028

OVER  18|| +C+080 +0¢0h1 +0s089 +0¢741 40:037 +0¢034 |+0+CB7 404068 +0¢056 +0+048 40,048 +0.081
10 24| [ +Ce028 +0s028 404028 404228 +C«028 404028 [+0+035 404035 +0+035 +0035 40035 +0.035

OVER 24| | *Ce080 +0¢061 +0+049 +0¢041 404037 +0+¢034i+40¢087 +0¢068B +0¢056 +0+0%8, +0+044 +0+081
T0 3C| | +0+028 404028 +0+028 400028 +0.028 +0+,028 [+0+4035 +0+035 +0¢035 +04+035 +0+035 +0+035

OVER 30| | +0+096 40:073 404059 +0:350 +0¢0A5 +0+041 |40+105 404082 +0:068~+0+059 +0,054 +0+350
T0 40| | +Ce03% 400034 4Ce034 +0¢034 +0.038 +0¢034 (400043 +0+U43 +0:043-40e¢043 40¢043 +0+043

OVER 40| | +G+096 404073 +0¢059 +0¢050 +0+04%5 +0:041|40+105 +0+082 _+$Q+068 +0+059 +0+054 +0+050
T0 50| | *0¢034 +0¢034 404034 40034 +0:034 400034 [+00043 +Ce08I 409043 +00:043 +0+043 +0+043

OVER 50| | 40115 40+087 +40¢071 +0+060 +0:0%54 +0¢049[+0¢127 +0099 +0+083 404072 +0+066 +0+061
10 65| | 4+0+041 +40¢0%1 40041 +0¢041 +0¢081 +0¢081 |[+0¢053 400053 +0¢053 +0+053 +0+053 +0.053

OVER 65| +0¢117 40+089 404073 +0:¢062 +0:056 +0¢051 (40133 +0+105 404089 +0+078 +0:072 +0.067
18 80[ ] *0+08%3 404043 +0:¢043 404043 404043 +0+043|+00089 +0:059 +0:059 +0¢0%9 +0+059 +0.059

OVER 80| | +0+«138 404105 40086 +0¢073 +0.066 4006140158 +0+125 +0¢106 +0¢093 +0.086 +0.081
TO 100|{ +0«051 +0+051 +0+:051 +0¢051 +0+051 +0+051|+#0+071 +0+071 #0071 +0s071 +0:+071 +0.071

OVER 100[ | *0+141 404108 +Ce089 +0+076 +0+069 +0%064 [¢0¢166 +0+133 +0¢114 +0+1C1 +0+094 +0.089
TO 120/ | +0+054 +0+054 +0¢054 +0¢054 +0:0%54 #/0e054|+0¢079 +0¢079 +0+079 +0:079 +0¢079 +0+079

BVER 120/ | +0+163 40+126 404103 +0+088 +0,081 +0.075|+0¢192 +0+155 +0+132 +0e117 +0¢110 404104
TG 140/ +0+063 404063 40:063 +0+063 +0e06I +0+063|+0+4092 «0+¢092 +0+092 +04092 +0¢C92 +0.092

OVER 140| ]| 04165 404128 4Ce¢105 40¢090 \¢0+083 +0+077|+0¢200 +0¢163 +0e¢140 +0¢1Z5 +0+118 +0.112
TO 160/ | +Ue065 +0:065 +0:065 +0¢065, +0+065 +0¢065]|+0¢1C0 +0+100 40¢100 +0¢1CO0 +0+¢100 +0¢1GC0

OVER 160 | +0¢168 +0¢131 +0+108 400093 +0+,086 +0s0R0|+0+208 +0+171 +0+148 +0¢133 404126 +C+120
TG 1BO| | +0+068 +0:¢068 +0+s06B7+0:¢068 +0:068 +0+068|+0+108 +0+108 404108 +0+1C8 +0+108 +0.108

OVER 1801 | +0+4192 +0¢143 +0+123 +0:106 +0:097 40+091]+0+237 +0¢194 404168 +0+¢151 +0+142 404136
TO 200 | +0¢Q77 404077 #0077 +0+077 404077 +04077[+0122 +00122 +04122 +0:122 0122 400122

OVER 200 | *0e¢195 +0¢152 40+¢126 +0¢109 +0¢100 +0Q0¢098|+0+245 +0+202 +0¢176 +0¢1%9 +0¢150 +0¢14a
T 22% | +0.080 +0+080 +0+080 +0+080 +0.080 +0«0BC{+0+¢130 +0¢130 40130 +0-130 +0.130 +0.130

OVER 22% | ¢0¢199 #091%6 +0+¢130 +0¢113 +0+104 +0¢098| 404255 +0¢212 +0¢186 +0¢169 +0¢160 +0+154
T8 257 | *0¢084740¢084 +0:084 +0¢084 +0+084 +0:084[+0:14C 40¢180 +0¢140 ¢0+140 +Q0e140 +0+140

OVER 250 | #0224 ¢0¢17%5 40146 +00126 +0¢117 +0+130|+0+288 +0¢239 +0+:210 +0+190 +0+¢181 +0+174
T0 23y }204094 404094 +0.09% +0¢094 +0.094 +0:094;+0¢158 +0+158 +0+158 +0+158 +0+158 +0.158

OVER 280 [ ¥U+228 #0179 +0+150 +0+130 +0-121 +0+11#|*0+300 +0+251 #0+222 #0+2C2 ¥0U+193 #0186
TO 315 40098 40+098 +0+098 +0:098 +0+s098 +0¢09R|+0+170 +0+170 40+170 40170 +0:¢170 +0.170

QVER 315 | 404248 404197 404165 +0+144 404133 40:126(+0¢330 +0:279 +0+247 400226 404215 +0+2038
TO 355 | +0+108 +0¢108 +0¢108B 404108 +0+108 +0+10B|+0+190 +0+190 +0¢190 +0¢150 +0+190 +0¢190

BVER 355 | 04254 404203 404171 +0¢150 +0+¢139 +0¢132]|¢0:348 +0:297 +0:265 +04244% +0+233 +0+226
TO <00 | +0+114 400114 40114 +0+116% 406114 404114 +0+208 +0+208 +0+208 +0+2C8 404208 +0.208

OVER 400 | 404281 404223 404189 400166 +0¢1%53 +00146| 400387 +0¢329 40¢295 +0:272 +0:25%59 +0.252
TO 450 | *0¢126 +0+126 +40.126 400126 +0¢126 +00126[+400232 +0+232 +0¢232 40232 +0:232 40232

BVER 450 | 404287 400229 404195 +0¢172 +0¢1%59 +0¢152| +0¢8407 +0¢349 404315 404292 +0+279 +0.272
TO 500 | +0¢132 406132 406132 400132 4041132 +0+132] 402252 ¢0+252 +0+252 404252 +0+252 +0+252
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Table A22 Tolerance Zones for External {Shaft) Dimensions {t9 through t4 and

u9 through ué)

Dimensions in mm

BASIC
SIZE 9 t8 t7 t6 t5 t4 ug u8 u? ué us ud
OVER [ +Cs(Cb3 +0eC32 +0+028 404024 +0.022 +0.021
TY 3 +0001K «UeD18 400018 +0+018 ¢0«018 *0+01R
OVER 3 40eC53 +0s0U4] 404035 404031 +0+0C2R +0.027
L] 6 400023 400023 404023 +0+0Z3 +0.023 +0.023
OVER 6 NUMERICAL VAL UES EOR +00Cbs ¢Ue050 +0e¢043 +0¢037 +0403% +0.032
1B T FOSUCK +LesUCY +0+s0CB F0+0c8 +0+02 +0.028
TOLERANCE ZONES IN
OVER 10 +0¢076 40¢060 +0+051 +0s04% +0s0%] +2.038
10 14 THIS AREA NOT DEFINED. 402033 +0+033 404033 +0¢033 ©0:033 +0.0323
BVER 14 +0¢076 +0+060 +0+051 +0¢0k4 +0:04] +0.038
16 18 +0+033 400033 40s033 +0+033 404033 +0.033
OVER 1H +Cv093 +0e(7% 40062 4004 +0¢05Q +04047
16 [-L] 40041 +0+08%1 +0+041, 40041 +0e048] +0¢04}
BVER 24 | 40093 40e074 404062 +0+054 +0.050 +0+047 [¢+0¢10C +0e0B1 #Ce069 +0+061 40057 +0.054
Ty 30 | #0081 4Cs041 40041 +0s041 +0+081 400041 |¢0048 +0e048 TOC4B 40048 +0:048 +0+04R
OVER 30 | #Ce110 +0+087 404073 +0+064 +0:059 +0+055 [¢0e122 +0+099 +0+085 +0¢076 +0+07] +0+067
To 40 [ U048 +De04B 404048 40¢04B +0.048 +0¢048B |+40+060 406060 +N0e060 +0+060 +0:06q +0+060
OVER 40 | #Ce116 40¢093 +Cs079 404070 404065 +0¢061 [¢0+132 )40e109 4Ce095 +0+086 +0+08] +0.077
T8 SO | #U+05% 40¢054% +C+05% 400054 +0.0584 400054 |+0607C" «Ce D70 404070 40070 +0+:07Q +0+079
OVER 50 | +Ce140 404112 404096 +0+085 40+079 4007440161 +0¢133 +0+¢117 +0+1C6 +0+4104 +0.095
T0 65 | +Ce066 +0eCbh +Cs066 +0+066 +0:066 +0¢066 401087 40087 +0+087 40087 +0+08% +0.087
BVER 65 | *0¢149 400121 +0¢105 40:094 +0.0B8 +040R3I[+40¢176 +0¢148 ¢0¢132 400121 400119 +0.110
T8 BO | *0+075 4CeC75 404075 40¢075 404075 +0w075 /40102 40102 +0e¢6102 +0+¢1C2 +0+10d +0+102
OVER 80 | +Us178 +0+3145 +0¢126 400113 ¢0+106) +0¢101|40¢211 ¢0¢17B 404159 +0s146 40139 +0.134
TO i00 | 4U+091 +Ce091 404091 +0:091 404091 +0+091 |+0¢124 +0124 +0+124 +0¢1Z4 +Cs124 +0.124
BVER )00 | +0e191 400158 +0¢139 400126 #0119 406114 [+0+231 +Us198 406179 +0¢166 +0¢159 +0:+154
TO 120 | +Ce104 400108 +0¢104 +0¢1Q4_+0¢]08 ¢0e104 |¢0o144 00144 40e144 +0s144 +00144d 40slbs
BYER 120 | 40e222 +0¢185 +04162 #Cu147 +0+140 406134 |+0¢270 404233 +0:210 +0+155 +0¢184 +0.182
70. 140 +0¢122 409122 +0122 404122 +0¢122 +0+¢122 [¢0s170 ¢0+170 +0+170 40170 +0+¢17d +0.170
OVER 140 | +0+23% 400197 +0e17% +0+¢159 406152 +00146 400290 +0¢253 +0+230 +0+215 +0.208 +0.202
TO 160 | 40+134% +0e134 #05{34 +0¢134 +0s134 +0:134[+0+19C +0¢190 +0¢190 +0+1590 +0+19d +0.190
BVER 160 | ¢Le246 +0¢209 #0¢186 +00171 40¢164 +0s158|40+310 +01273 40250 +0¢235 +0+224 +0.222
TO 1BO | 40146 +0¢T46 +0e146 400146 +0.146 00146400210 +0¢210 40210 +0¢210 +0+21Q +0.210
OVER 180 [ +0+281_ 40¢238 404212 40¢195 +0¢186 +0+180{+0+351 +0e308 +0:¢28B2 404265 +0.254 +0.250
TO 200 | 40166 404166 +0:166 404166 404166 +06166[+0¢236 400236 +0+236 +0+236 +0.234 +0s+236
OVER 200 | +09295 400252 404226 +0:209 404200 +0¢194 404373 404330 +0+30% +0¢287 404278 +0e272
TO 225 [ 406180 +0+1B0 +0¢180 +0+180 ¢0+180 +0:¢180|+0:258 +0+258 +0+258 406258 +0+25§ +0.258
OVER 225-¢0e311 400268 40242 +0:225 404216 +00210(+40+399 +0¢356 +0+330 +0¢313 +0+304 +0.,298
TO 250" ¢+0+196 +0+196 +0¢196 +0+196 +0+¢196 +0¢196 (401284 +0:284 +0+284 40284 +0+284 +0.284
BYER.250 | +0+348 404299 404270 +04250 +0+241 +00234[40+445 +0+396 +0+367 +0¢347 +0+334 +0+331
TBD/ 280 | #0+218 40¢218 404218 404218 404218 +0¢218[40:¢315 +0.315 40315 +0+315 +0¢319 +0.315
OVER 280 ['#0e370 404321 +04232 +0+272 404263 40256 [+0¢480 +0¢431 +0+402 40382 +0¢373 +0s366
TO 315 | +C+240 40+240 404280 404240 +0+240 400240404350 +0+350 ¢0+350 +0+350 +0+350 40350
OVER 315 | +0+408 404357 404325 400304 40+293 40286 |+0¢530 +0¢479 +0+487 40s4E6 +0e415 +0¢408
TO 355 | 4041268 +40+268 +0:268 404268 +0.268 +0+268(+0+390 +0+390 +0+390 +0¢390 +0¢390 +0+390
OVER 355 | +Ce434 +0¢383 404351 +0+330 40¢319 +0:¢312[+0:575 +0+¢524 +0+492 +0.471 +0+460 +0,453
TO 400 | +0+296 400294 +0.294% +0¢294 404298 +0¢294[+0+435 40+835 40435 +0.435 +0.435 +0+435
OVER 400 [ +0+485 +04427 404393 404370 +0+357 +0:¢350|40+645 +0:587 404553 40:530 404517 +0¢510
T 450 ( +C+330 +0¢330 +0+330 +0¢330 +0+330 +0¢330[+0+490 +0+490 +0+¢490 40450 +0+490 +0+490
OVER 450 | +0¢515 40+457 ¢0:423 +0+400 +0+387 +0¢3B0|+0:655 ¢0+¢637 +0:603 +0+580 401567 +0+560
TO 500 [ 404360 ¢0+360 +C+360 +0¢360 404360 +0:360[+0+540 +0+540 40540 +0¢540 +0:540 +0+540
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Table A23 Tolerance Zones for External (Shaft) Dimensions (v9 through v4 and x9 through x4) Dimensions in mm

BASIC

SI1ZE v9 v8 v? v6 v5 v4 x9 x8 x7 x6 x5 x4
OVER [ +0sC45 +0¢C3% 40030 +0:.0c6 +0+024 +0.023
T0 3 +Ce02Q 4Ce020 +0Qe02GC +00zZ0 +CeC20 +0.020
e . NUMERICAL VALUES FOR *C1USR 402046 £0.0S0 40:036 01033 +0.032
[ +CeCF R 400228 +«Ca02R 404028 +0:C2R +0.C2R

TOLERANCE ZONES IN

OVER [ THIS AREA NOT DEFINED +0s070 +0+s056 +0¢049 +0¢043 +0:0640 +0.038
T8 10 a OV T v O v I OO T OO OO IO O3
OVER 10 +0esCBI 02067 +0+05R +0+051 +0+¢048 +0.045
Te 14 +Co0aC +Us D40 40040 +00040 +Ce04( +0.040

OVER 14 [+£+082 +Ceubb +Ce0S57 +06050 +0eCh7 4000464 [+CrUBR 40172 402063 +0:056 +0:053 +0+06HC
TO 1R | +€+039 404039 404039 40039 +0eC39 +0+032 [#C 2785 +0eu45 +Cs0%5 +04045 +0¢045 +0.045

OVER 18 [+04099 40+0K0 +Ce068 +0¢060 +0+C56 +0¢053 [#0¢106 +Ge(GB7 +Cs075 +0¢0€7 +0+063(+0.060
Te 24 | +4e047 *0s047 +0 o047 401067 +0eCh7 40067 [+0¢054 +Ce5% +0s056 +0+054 +0+C54 +0.054

OVER 24 [+4+107 +0eC8B +CesC7¢6 404068 +0+064 +0¢061 {#+0¢116 +0¢097 +0+085 404077 +0#073 +0.070
TO 30 j+$+055 +0¢055 404055 +0¢055 +0¢055 +00055 [+04064 +0e¢C6S 404064 +0¢064 40¢0h4 +0+064

OVER 30 [+0+130 04107 404093 +0+084 +0+079 +04075 |+02142 40119 404105 +0.056 +0+091 +0.087
Te 40 [+P+06B 401068 +0+068 +0+068 +0+068 +0+068 [¢+0+080 +Ce¢08B0 +0+080 +0L0B0 +0+080 +0.080

OVER 40 [+$+¢143 404120 4Cs106 ¢0s097 +0:092 +0+088 [+0¢159 40136 +0+¢122\%0+113 +0+108 +0.104
T8 SO | +P+«08]1 +0+081 +0+081 +0¢081 +0+081 +0¢081 [+0+097 +0+0U97 +CsTIV +0.0S7 +0+097 +0.097
OVER 50 [+0¢176 404148 +C+132 +0+121 +0+115 +0+110{+0v196 +0«168 +$0%152 +0+141 +0«135 +0+130
Te 69 [ +0+102 +041C2 +Ce102 +0¢102 +0¢102 404102 (#0122 +0¢122°20+122 +0+122 +0e¢122 +0.122
OVER 65 [+0e194 400166 +0¢150 404139 +0+133 +0+12B [+0+220 +0%J92 +0e¢176 +0:¢1£5 +0+159 +0.154
T8 BO |*9+120 +D+120 +Ce120 +De120 +0:120 +0+120 [+0e¢146 +Qulub +Cs146 +0s146 +0+146 +0.146
OVER 80 |*Pe233 404200 +0418B1 +0¢168 +0s161 404156 [+0+265%40+232 40213 +042C0 +00193 +0.188
TO 100 |+Pe146 +0e146 +00146 +0el4p +0s1846 +0eluh [+0e17H +Q0e¢178 404178 +0+178 +0:178 +0+178
BVER 100 | +[«259 40226 +C+207 +0:194 +0e¢137 +0+1R2(+00297 «Ue264 +0+245 +0.232 +0+225 +0.220
TO 120 [*Pe172 +0¢172 406172 400172 400172 40172 1#0¢210 +Ce210 404210 404210 +0:210 +0.210
BVER 120 | +P¢302 +0+265 404242 400227 404220 +#00214 [+0¢348 +0¢311 +0+288 +0+273 +0+266 +0+260
TO 140 | *P+202 +0:2C2 +0:202 +0+202 +0+202 +0202 [+0+¢24B +0+248 +0:24B +0e248 +0:248 +04248
OVER 140 | *0¢32B +0+291 +G+268 40253 +04246 +0:240 [+0+380 +U¢3I4I 404320 +0+3C5 +0+298 +0+292
YO 160 | +40+228 +0+228 404228 400228 +0228 +0+228 |+0¢280 +0:280 +0+280 +0+280 +02R0 +0+280
BVER 160 00352 400315 +0e292 +0¢277, %0270 +00264 |+00410 +0¢373 +0e350 +0+335 +04328 +0s+322
TO 180 | #0252 +0¢252 +04252 401252 404252 +N0e¢252|+0¢31C 40310 +0¢310 +0¢310 *0:310 +0.+310
BVER 180 | 402399 40¢396 +0¢330(+0¢313 +0+304 +0e298|+0s465 +0e422 40396 +0¢379 +0+370 +0.364
TA 200 | +0e284 +0¢284 +0.28% %0284 +0+2R4 +0¢2R4[+0+350 +0¢350 +0¢350 +0¢350 +0¢350 +0.+350

OVER 200 | +0+s425 404382 400356 +0¢339 +0+4330 +0¢324[+0¢500 +0¢457 +0+431 +0s414 +04405 +0.399
Te 225 00310 +0¢310 “0%310 +0¢310 +0¢310 +0+310[+0¢385 +0¢385 +0+¢3R5 +0¢385 +0+3IB5 +0e¢3I85

+

OVER 225 | +0¢455 +0eu12+0¢386 +0+369 +0+360 +0+354|+0¢540 +0+497 #0471 +0s454 +0e445 +0+439
TO 250 | HUe340 405340 +0+3840 400340 +0+340 +00340|+0¢425 400425 404425 40425 +0:425 +0+425

BVER 250 | 404515 40¢466 +0¢437 +0De417 +0¢408 +0¢401]+0:605 +0e556 +0¢527 +0s5C7 +0+498 +0+49]
TO 280 | 40+385)+0¢385 +0+385 +0¢385 +0+385 +0¢3IB5|+0e475 +0e475 40475 +0e475 +0e475 404475

AVER 280 D558 +0.506 20,477 202457 0 20euull +0.6356 202606 +0.6577 +0.5%7 +0.,548 +0.541

TO 315 | *0e025 404425 +0+425 400425 +0¢425 40425 +0¢525 +0¢525 +0+525 +0+525 +0+525 +0.525

BVER 315 | +0¢615 +40¢564 +0:532 +0e¢511 +0+500 +0e493] +0+730 «0+679 40647 +0+626 +0¢615 +0.608
TO 355 | +Cea75 40+s475 +0+475 400475 +0+475 +0+475] 01590 +0¢590 +0¢590 +0+550 +0+590 +0+590

OVER 1355 | +Us670 +0¢619 +0¢587 +0:¢566 +0:555 +0¢548| +0s800 +¢0es749 40717 +0+696 +0:685 +0.678
TO 400 | *Ce530 +0¢530 +0+¢530 400530 +0¢530 +0¢530| +0¢66C +0e660 +0+660 +0:6€60 *0+¢660 +04660

OVER 400 | +0¢750 +0+692 +0¢658 +0¢635 +0+622 +0¢615( 40895 +0+837 +0+.803 +0.780 404767 +0.760
TO 450 | *Ue595 404595 +0+4595 +0¢595 404595 400595 +0s740 +0e740 +0¢740 +0+740 +Ce740 +0¢740

BVER 450 | 40¢815 +0¢757 40723 404700 +0+:687 +0¢680| 4021975 +0e917 +0+883 +0+860 *+0+847 +0+Bag0
T8 500| *Ce660 +0¢660 +0+¢660 400660 +0+:660 +0:660[ +0¢820 +0¢820 +0+820 +0+820 +0+820 +0.,820
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Table A24 Tolerance Zones for External (Shaft) Dimensions (y9 through y4 and z9 through z4)

Dimensions in mm

BASIC
StiZE 2] y8 y? y6 v5 va4 29 z8 2?7 26 25 24
OVER o +0+051 +Qs040 +0+036 +0+032 +0+030 +0.+029
T0 3 +0e026 +0+026 +0:0286 +0¢026 +0+026 +0+026
OVER 3 406065 +0¢053 +0+087 +0¢043 +0:040 +0+039
16 6 +0¢035 40¢C35 +0+035 +00035 +0.035 +0.035
NUMERICAL VALUES FOR
BVER & TOLERANCE ZONES IN +0¢078 40064 404057 +0+081 +0+088 +0.086
10 10 i o PP +0¢082 400042 406042 +0+042 +0¢042 +0+042
TS A TNED”
OYER 10 404093 +0¢077 +0+068 +0+061,%09/058 +0.055
10 1s +0+405C +0¢050 +0+¢050 +0+050 #0050 +04050
OVER 14 40103 404087 404078 40071 +0s/068 +0+065
TO 18 +0+06C +0:060 4Ce060 00060 +0:060 +0:060
OVER 18 | 404115 +0¢096 +0+084 +0s076 404072 +0¢069|+0+125 404106 +0¢094" +0+086 +0.082 +0+079
To 26 | +Ce063 400063 404063 +0+063 404063 +0¢063 {40073 +0+073 +0+073 +0+073 +0+073 +0.073
OVER 24 | #Ce127 +0+108 +04096 +0:088 +0+084 +0¢0B1|+0:140 +0e121:.40+109 40+1C1 +04097 +0+09s
T0 30 | +0¢C75 40075 +Ce075 +0¢075 404075 ¢00075{+0¢C88 +0+088,"+0.088 +0088 +04088 +0.088
OVER 30 [ +Ce156 400133 +Ce119 40¢110 +40:105 +0¢101|+0e¢174 £0e¢151 +0¢137 40128 +0¢123 +0+119
10 4C | +0.09¢ +0+:C9% +0.09% +0¢094 +0¢C94 +0+094[+0+112 #0w112 +0+112 404112 409112 +0.112
OVER 40 [ +0e176 +0¢1%3 40139 +0¢130 +0+¢125 +00121{+0+198 +0¢175 40e161 40152 404147 +0¢143
10 50 | +0e114 +00114 +Co114 «0e114 +0e114 +0¢114|+0%136 +0+136 +0¢136 40136 +04136 +0¢13¢
BVER 50 | +0¢218 400190 +0+174 +0¢163 404157 +06152+0s246 +0¢218 +0¢202 +0¢1S1 +041R5 +0.180
T0 65 | +Cel44 +0s1e4 +0s144 400144 +0clbt +0ulsu[+00172 +0+172 +04172 404172 404172 +0.172
OVER 65 | +04248 46220 +0+20¢ 400193 406187 +09182|+0:284% +(0e256 +0:240 +0:229 +04223 +0.218
TO B0 | +Ce174 4Ce174 +0s17% 400174 +0¢17440¢174|+0+210 40210 +0+210 +0+210 +04210 +0.210
OVER 80 | +0.301 +0:268 +0.249 404236 +0r229 ¢0:224|+0+345 +0+312 +0+293 +0.280 +04273 +0.268
TO 100 | +Cs214 +0v214% +0421% 40216 046214 401214 [+0¢258 +0+258 +0:258 +0.258 404258 +0.258
BVER 100 +U0e34l +0s308B +0e289 404276, +0+269 +0¢264|+0e397 +0¢364 +0¢345 +0.332 +04325 +0.+320
TO 120 | +Ue254 404254 404254 +0¢25% 404258 +0+1254}40¢310 +Us310 +0+310 +0+310 +04310 +0.310
BVER 120 | #+5¢400 +0¢363 +C+34C. 20325 +04318 +0¢312] 400865 40428 +0+s805 +0¢350 +04383 +0.377
TO 140 | +C+300 +04300 +0+300+0¢300 +0+¢300 +0¢300|+0+365 40+365 +0¢365 +0¢365 +04365 +0s+305
BVER 140 | +2e440 ¢0e¢us3 4CeIBO 400365 401358 404352400515 Q0478 +0e455 400840 +0a33 +0.427
TA  LAC [ +0+340 +0s38002L%34C 400340 404340 +04340[+0+415 +0e415 40815 404415 40415 +0.415
OVER 160 [ +Ce4B0 +0¢h4I " +Geu20 +0¢405 40+398 +0¢392 (409565 +0+528 404505 40:4S0 +0d483 +0.477
TA 130 [ #2380 0¢3RO *U+3BO 03BN +0:380 +0¢3IRC|+0e465 +0:465 +0+465 +0+4€5 +08465 404465
BVER 18C § 20¢540 W0o497 +Cos71 +0e¢4S4 +0+445 40¢439|+0:64G +0e592 40566 +0:¢549 +04540 +0¢534
10 200N | +CohR57404425 +0e425 400425 40425 +0+4250+0:520 +0¢520 +0+52C +04520 +04520 +0+520
AOVER 20C U585 40542 +0e516 +00499 +0e490 +0cuB4 [+C1690 +0eb647 40621 +0+6C4% +04595 +0.589
TB 2254/« e 470 +Ceu70 +Cet70 400470 +Cob70 +0047C[+0¢579 40¢575 40575 +0:¢575 +04575 +0¢575
BVER 225 +00639 01592 40566 409549 +0e54(0 +00534[+( 2755 40¢712 +0+686 +0:6£69 404660 +0¢654
10/ 650 +Ue520 404520 +Ce52C +0¢520 +0:520 +0e5ZN|+0064C +Geb640 +0e64C +0¢640 404640 +00640
BVER 250 [ +Ce710 400661 406632 40¢612 +0¢603 40596 +0s840 402791 +0¢762 +0e¢742 +04733 +0+726
T® 280 +Ce580 #0580 +0¢58B0 +0¢580 +0+580 +0¢580! 40710 406710 +0¢710 +04710 +047210 +0:710
AvER 2xG 20280 200234 4n.202 O-sto-B-2—t s -2 F—4O0-b-b-b1 452326 GaB2l aCafid 40822 204dRB13 +0+806
T8 318 +Ce650 +0+s690 +Ce650 404650 +0+650 +0¢650{+0¢790 «0¢790 +0+790 +0+4750 +0+790 +0.790
BVER 315 [ +2eB70 +02K819 404787 +0¢766 +0¢755 +0¢748[¢1+104C +0¢9IBI 404957 +0¢936 +0¢925 +0+913
T4 35% 406730 409730 40+73C 06730 40730 +0e730[+0e97C +0¢3C0O0 +0e9NC +0¢9C0 +0¢900 +0.900
BvER 3155 +0e960 +0¢909 +C 1877 +0¢856 +0¢845 +0eBIB|+1e14( +10UBI +1¢057 414036 +14+025 +1.018
1A «00 *C+820 +0+820 +0482C +0+820 +0:820 +0+820}+2+400C +14000 +1+000 +1.0C0 +1.000 +1.000
BVER «D? *1+C75 +1¢0,17 #0e9B3 «0¢360 +0+947 +0¢940[+1+255 +1¢197 +1+163 +1¢140 +14127 +1.120
B «h 4050920 «0e920 +04920 402920 +0¢920 +0692C[+1+170 +10100 +1100 +1+1C0 +1¢100 +1.100
BVER «nr $101595 +1e097 414063 +1e790 +1e027 +14020| +1 0405 414347 +1¢313 +1¢2S0 +1277 +1.270
™R +14000 +14000 +1e000 410007 +1400C +1+00C| +1¢250 416250 +1+4250 +1¢280 +1+250 ¢1.250
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APPENDIX B

B1. INTRODUCTION

This appendix provides the data necded to calculate limit dimensions for nonpreferred tolerange
designations (that is those not shown in Figures 2 and 3 of this standard) and for basic'sizes large
than 500 millimeters. This appendix contains:

a.

. Fundamental deviations for basic sizes up to 3150 millimeters:

. Interpretation of ISO symbols using the table valués for basic sizes up to 3150 millimetefs

. Formulas for the derivation of table valués» These formulas are for reference only. Rounding

. Guidelines for converting fits (paragraph B4).

-

o

International tolerance grades from ITOI thru IT16 for basic sizes up_toand including 313
millimeters (Table B1). Tolerance zones with IT grades larger than €T'6 are sometimes usel.
A footnote in Table B1 gives a simple formula for calculating ITI 7]IT18, etc.

Holes Table.B2
Shafts Table B3

(paragraph B2).

variations introduced in calculations\mdy result in values which are inconsistent with the
published national and international standards (paragraph B3).
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TABLE B1 INTERNATIONAL TOLERANCE GRADES ) Dimensions are in mm.

Basic sizes Tolerance grades®
Up to T
Over and 1T01 ITO Tt 1T2 IT3 1T4 ITS iT6 IT?7 IT8 1T9 IT10 IT1 1T12 1T13 IT14 IT18 iT16
including ‘

0 3 0.0003 | 0.0005 | 0.0008 | 0.0012 | 0.002 0.003 0.004 0.006 0.010 0.014 0.025 0.040 0.060 0.1 Ot 0.140 0.250 0.400 0.600
3 6 0.0004 | 0.0006 | 0.001 0.0015 | 0.0025 { 0.004 0.005 0.008 0.012 0.018 0.030 0.048 0.075 0.12+ 0.180 0.300 0.480 0.750
6 10 0.0004 | 0.0006 | 0.001 0.0015 | 0.0025 | 0.004 0.006 0.009 0.015 0.022 0.036 0.058 0.090 0.1 5+ 0.220 0.360 0.580 0.900
10 18 0.0005 | 0.0008 | 0.0012 | 0.002 0.003 0.005 0.008 0.011 0.018 0.027 0.043 0.070 0.110 0.18# 0.270 0.430 0.700 1.100
18 30 0.0006 | 0.001 0.0015 | 0.0025 | 0.004 0.006 0.009 0.013 0.021 0.033 0.052 0.084 0.130 0.21]’ 0.330 0520 0.840 1.300
30 50 0.0006 | 0.001 0.0015 | 0.0025 | 0.004 0.007 0.011 0.016 0.025 0.039 0.062 0.100 0.160 0.25 0.390 0.620 1.000 1.600
50 80 0.0008 { 0.0012 | 0.002 0.003 0.005 0.008 0.013 0.019 0.030 0.046 0.074 0.120 0.190 0.300 0.460 0.740 1.200 1.900
80 120 0.001 0.0015 | 0.0025 | 0.004 0.006 0.010 0.015 0.022 0.035 0.054 0.087 0.140 0.220 0.35 0.540 0.870 1.400 2.200
120 180 0.0012 | 0.002 0.0035 | 0.005 | 0.008 0.012 0.018 0.025 0.040 0.063 0.100 0.160 0.250 0.400 0.630 1.000 1.600 2.500
180 250 0.002 0.003 0.0045 | 0.007 0.010 0.014 0.020 0.029 0.046 0.072 0.115 0.185 0.290 0.46? 0.720 1.150 1.850 2.900
250 315 0.0025 | 0.004 0.006 0.008 0.012 0.016 0.023 0.032 0.052 0.081 0.130 0.210 0.320 0.52& 0810 1.300 2.100 3.200
315 400 0.003 0.005 0.007 0.008 0.013 0.018 0.025 0036 0.057 0.089 0.140 0.230 0.360 0.57 0.890 1.400 2.300 3.600
400 500 0.004 0.006 0.008 0.010 0015 0.020 0.027 0.040 0.063 0.097 0.1565 0.250 0.400 0 .63? 0970 1.550 2.500 4.000
500 630 0.0045 | 0.006 0.009 0.011 0.016 0.022 0.030 0.044 0.070 0.110 0.175 0.280 0.440 0.70+ 1.100 1.750 2.800 4.400

630 800 | 0.005 0.007 0.010 0.013 0.018 0.025 0.035 0.050 0.080 0.126 0.200 0.320 0.500 0.804 1.250 2.000 3.200 5.000

800 1000 | 0.0055 | 0.008 0011 0.0156 0.021 0.029 0.040 0.056 0.090 0.140 0.230 0.360 0.560 0 .90& 1.400 2.300 3.600 5.600
1000 1250 | 0.0065 | 0.009 0.013 0.018 0.024 0:034 0.046 0.066 0.105 0.165 0.260 0.420 0.660 1.05 1.650 2.600 4.200 6.600
1250 1600 | 0.008 0.011 0.015 0.021 0.029 0.040 0.054 0.078 0.125 0.195 0.310 0.500 0.780 1.250 1.950 3.100 5.000 7.800
1600 2000 | 0.009 0.013 0.018 0.025 0.035 0.048 0.065 0.092 0.150 0.230 0.370 0.600 0.920 1.50 2.300 3.700 6.000 9.200
2000 2500 | 0.0mMm 0.015 0.022 0.030 0.041 0.057 0.077 0.110 0.175 0.280 0.440 0.700 1.100 1.750 2.800 4.400 7.000 | 11.000

2500 3150 | 0.013 0.018 0.026 0:036 0.050 0.069 0.063 0.135 0.210 0.330 0.540 0.860 1.350 2.10( 3.300 5.400 8.600 | 13.500

31T Values for tolarance grades larger than I 716 can be calculated by using the tollowing formulas:
IT17=1T12x 10;IT18 = IT13 x 10:; efc:
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TABLE B2 FUNDAMENTAL DEVIATIONS FOR HOLES Dimensions are in mm,

F"'"."'!“""ul Lower Devistion
Deviation .
Letter A | B | ¢c [ co | o | E [ e | ¢ [ 6 [ e | n | s
IT Grade 01to 16
Basic Sizes
Up to and
Over Including
0 3 |+0.270 |+0.140 | +0.060 |+0.034 (+0.020 | + 0.014 | +0.010 | + 0.006 | + 0.004 |+ 0.002 0
3 6 |+0270 |+0.140 [ +0.070 {+0.046 |+0.030 | +0,020 | +0.014 | +0.010 |+ 0.006 | +0.004 0
6 10 |+0.280 |+0.150 | +0.080 | +0.056 | +0.040 | + 0.025 | +0.018 | +0.013 | + 0.008 |+ 0.005 0
4
:2 :8 +0.290 |+ 0.150 | + 0.095 - +0,050 { +0.032 - +0.016 - +0.006 0
18 24
74 30 +0.300 {+0.160 j +0.110 - +0.065 | + 0.040 - +0.020 — 40.007 0 -1T/2
+0.310 [+0.170 | +0.120
30 40 3 ! - +0.080 | + 0.050 - +0.025 = +0.009 a
40 50 |+0320 |+0.180 {+0.130
50 65 {+ 0340 |+0.190 | +0.140
- +0.100 | +0.060 - + 0030 - +0.010 g
65 80 |+0.360 | +0.200 | + 0.150
8 +0.380 | +0.220 |+ 0.170 ’
0 100 0.38 - +0.120 | + 0.072 - +0.036 - +0.012 d
100 120 | +0.410 |+ 0.240 | +0.180
120 140 {+0.460 | +0.260 | + 0.200
140 160 |[+0520 (+0.280 | +0210 - +0.145 | + 0.085 - +0.043 - +0.014 g
160 180 |+0580 | +0.310 | +0.230
180 200 |+0.660 {+0.340 | + 0.240 )
200 225 |[+0.740 | + 0.380 | + 0.260 - +0.170 [+ 0.100 - +0.050 - +0.015 g

225 250 |+0.820 | +0.420 | + 0.280
250 280 |+0.920 | +0.480 | + 0.300

= T Toco Trose0 [rogs0| — X010 [+oar0 — jsoose | - |+0017|

35| 395 |+1200 | +0000 203} ~Ovo0210|+0a28| - |+0062| - |+o0o18|

355 200 |+ 1350 | +0.680 | + 0.400

400 a0 [+1500 [+o0760[+0aa0 [~ | o T |, el — lioom| o

450 500 |+ 1.650 | +0.840 | + 0.480

IT Grade 6to 16

500 630 - - - — J+o0260]+0145| — [+0076] — J+0022] d

630 800 Z _ _ — |+0290]+0160| - [+0080| - [|+002a]

800 || 1000 _ \ - — |+o0320[+0170] - [+0086] - [+0026| 4
1000 [| 1250 - - - - |+o03s0[+0195s| — [+0008| - [+0028] @ -T2
1250 [{ 1600 4 - - — |+0390]+0220| - |+o0110]| — |+0030]| ¢4 |
1600 || 2000 - - _ — |+0430|+0240] — |+0120] - [+0032]| ¢
2000 || 2500 _ _ _ — |+0480|+0260| - |+0130| - |+003a| (

2500 || 3150 - - . — |+o0s520{+0200| — |+0.145] - |+0038| ¢

* The JS|déviations in the grades 7 to 11 should be rounded off to % {1T-0.001) when the IT value is odd.
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TABLE B2 FUNDAMENTAL DEVIATIONS FOR HOLES (Continued) Dimentions are in mm.

Fundaments! Devistion Upper Deviation
Latter 3 X M N P02 [3 l R l s [ T
T Grade 6 7 8 <8 >8 <8 >8 <8 >8 <7 Above 7
Basic Sizes
Up to and
Over including
0 3 L+ 0.002 +0004 | +0.006 0 0 ©-0002 | —0002 | —0004 | — 0004 -0006 | -0010 | -0014 -
3 6 + 0005 | +0.0086 +0010 |-0001+a - -0004+a| -0004 |-0008+a 0 —0012 | -0015 | -0013 -
6 10 +0.005 +0008 | +0012 |—0001+4 - -0006+4| —0006 [—0010+a 0 —0015 | -0019 | <0023 -
10 14
+0006 | +0010 | +0015 |-0001+a - -0007+4| -0007 |~00612+4 [ - 0018 -023 -0028 -
14 18
18 24 -
+ 0.008 +0012 +0020 |-0002+4 - -0008+4a| —o0po8 |-0015+ a4 0 0022/} -0028 | -0.035
2 30 - 0.061
30 40 |- 0.048
+0010 | +0014 | +0024 |-0002+a - —0009+4| -0009 |-0017+4 [ %9026 | -0034 | -0043
40 50 - 0.054
50 65 -0041 | -0083 | [-0066
+0013 | +0.018 +0.028 |+0002+ & - —00t1+a| —0011 {-0020+a 0 - 0032
65 80 - -0043 | —0059 | [~0.075
80 100 -0051 | -0o0m | [-o.0em
+0016 | +0022 | +0038 [-0003+a - -0013+4|{ -0013 |-0023+4 0 - 0037
100 120 -0054 | -0079 | [-0.10¢
120 140 -0063 | —0092 | [-0122
140 160 +0018 | +0026 | +0041 |-0003+a - -0015+ 4| —0015 |-0027+.4 0 ~0043 | -0065 | -0.100 | |-0.134
160 180 -0068 | -0.108 | |-0.146
<
180 200 2 - 0077 -0.922 |- 0.166
200 225 +0.022 | +0030 | +0047 |-0004+a - —0017+a} —0017/}-0031+ 2 [ l ~0050 | -0080 | -0130 | |-0.180
225 250 £ 0084 | -0140 | [-0.196
~
250 280 -0094 | —0158 | |-0.218
+0.025 +0036 | +0055 |—0004+a - —00204A} ~0020 | 0034+4 0 —0.056
280 315 § -0098 | -0170 | |-0.240
318 355 s -0108 | —0190 | |-0.268
+0020 | +0.039 +0060 |-0004+a - - 0021+ 4| -0021 |-0037+a [ F] - 0,082
385 400 s —0114 | -0208 | |-0.294
400 450 H -0126 | -0232 | [-0330
+0.033 +0043 | +0066 [-0005+4 R -0023+a| -0023 |-0040+a [ s - 0068
450 500 3 -04132 | -0252 | [-0380
T Grade 61016 s
500 580 -0.450 | -0280 | [-0400
[ - 0026 - 0.084 —0.078
560 630 —0156 | —o0310 | [-0450
830 70 -0175 | —0.340 | [-0500
[ - 0.030 - 0.050 - 0,068
710 800 -0185 | -0380 | [-o580
800 900 ~0210 | -0430 | |-0620
[ - 0034 ~ 0,056 -0.100
900 1000 ~0220 | -0470 | |-0680
1000 1120 -0250 | -0520 | [-0.780
0 - 0.040 - 0.066 -0.120
1120 1250 -0260 | -0580 | |-o8e0
1250 1400 -0300 | -0640 [ |-o0980
1400 1600 N i ' ’ —0330 | -0720 [--1050
1800 1800 -0370 | -o0820 | -1.200
[ - 0058 - 0,092 ~0.170
1800 2000 -0400 | -0920 | —13s0
2000 2240 —0440 | -1000 | -1500
[ - 0.068 -0.110 - 0195
2240 2500 —0460 | -1.100 | -1650
2500 2800 -0550 | —1250 | - 1900
[ - 0,076 - 0135 - 0.240
2800 3150 ~0580 | -1400 | -2.100
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TABLE B2 FUNDAMENTAL DEVIATIONS FOR HOLES {Continued)

Upper Deviation

Dimansions are In mm

Fundamental Deviatic—

v | 2 I 2ZA ] zB 2c Letts
Values for A° IT Grac
T A I‘ T T T T
| : 1 H 1T Grades: Besic Siz—
| 3 4 5 6 7 8 Over l,Jp to ,“d
) l including
T T t
-0.018 = 020———= 0-026——=0632 =0 O ——"0"000 © © © © © 0 3
—0.023 - -0.028 - . —0035 — 0.042 [ 0.050 - 0.080 0.001 0.0015 0.001 0.003 0.004 0004 3 6
+ —— ———— — e -
—0.028 - . —0034 - . —0.042 — 0.052 E —0.067 — 0.097 0.001 0.0015 0.002 0.003 0.006 0.00 6 10
+ T
- i ~0040 - | -0050 : -0064 i -0090 | -0.130 10 14
- 0.033 l : : 0.001 0.002 0.003 0.003 0.007 0.004
- 0.039 { ~0.045 - . —0.060 -0077 ; -0.108 —0.150 14 18
—0.041 —0.047 f ~ 0.054 - 0.063 -0.073 - 0.098 \ - 0.136 -0.188 18 24
. ; - ! 0.0015 0.002 0.003 0.004 0.008 0.01
—0.048 - 0055 ' -0064 -0075 i —-0088 -0118 . -0.160 - 0218 24 30
—0.060 -0068 | -0080 ; —0094 —0.112 —0.148 ;, -0.200 — 0274 30 40
’ t ! 0.0015 0.003 0.004 0.005 0.009 0.01
—0.070 —0.081 -0097 ' —-0114 —0.136 -0.180 : -0.242 —~0.325 40 50
. it
t
— 0.087 —0.102 —-0.122 I —0.144 ~0.172 —-0226 ' -0.300 —0.405 S0 65
0.002 0.003 0,005 0.006 0.01 0.01
- 0.102 -0.120 - 0.146 -0.174 —-0.210 —-0.274 - 0.360 - 0.480 65 80
T -0124 —0.146 —-0178 - 0.214 - 0.2658 —-0335 —0.445 - 0.585 80 100
0.002 0.004 0.005 0.007 0.013 0.01
—0.144 —-0.172 -0.210 —0.254 —-0.310 - 0.400 - 0525 — 0.690 100 120
—-0.170 —0.202 —0.248 — 0.300 - 0.365 —-0.470 —0.620 - 0.800 120 140
—-0.190 —0.228 - 0.280 — 0340 —0415 - 0535 —0.700 — 0900 0.003 0.004 0.006 0.007 0.015 0.02: 140 160
-0.210 —0.252 - 0.310 — 0.380 —0.465 - 0.600 —0.780 — 1.000 160 180
—0.236 - 0.284 - 0.350 - 0.425 -~ 0.520 - 0670 — 0880 - 1.150 180 200
- 0.258 - 0310 - 0.385 —0.470 - 0575 —0.740 — 0.960 =250 0.003 0.004 0.006 0.009 0.017 0.02 200 226
- 0.284 - 0.340 - 0.425 —0.520 - 0.640 —0.820 - 1.050 —'1.350 225 250
- 0315 — 0385 -~ 0475 —0.580 —-0.710 - 0920 —1.200 — 1.550 250 280
0.004 0.004 0.007 0.009 0.020 0.02
- 0.350 - 0425 - 0525 - 0.650 -0.790 —1.000 £1.300 - 1.700 280 318
— 0.390 — 0475 — 0.590 —0.730 — 0900 —1.150 — 1.500 — 1900 315 355
0.004 0.005 0.007 o.omn 0.021 0.03
— 0.435 - 0530 — 0.660 —0.820 - 1.000 - 1.300 - 1.650 —2.100 355 400
— 0.490 — 0595 — 0.740 - 0920 —-1.100 ~1.450 - 1.850 - 2.400 400 450
0.005 0.005 0.007 0.013 0.023 0.034
—0.540 — 0.660 —0.820 - 1.000 — 1.280 — 1600 —2.100 - 2.600 450 500
61016 IT Grac
— 0.600 500 560
— 0.660 560 630
—0.740 630 710
— 0.840 7o 800
- 0840 800 900
- 1.080 900 1000
— 1.150 1000 1120
—_— SSpecisl cme: for M6, upper deviation = — 0.009 from 250 to 315 (instead of — 0.011}.
- 1.300 1120 1250
1450 ‘ M P he A v indicated, for example 1250 1400
for P7 from 18 to 30, 4 = 0.008 .. upper devistion = -0.014.
— 1.600 1400 1600
—1.850 1600 1800
— 2.000 1800 2000
- 2.300 2000 2240
— 2.500 2240 2500
—2.800 2500 2800
- 3.200 2800 3150
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TABLE B3 FUNDAMENTAL DEVIATIONS FOR SHAFTS Dimensions are in mm.

Fundamental ( L.
Deviation i Uppe.r Deviation
Letter I 7a [ B [ e [ ed [ d T e [ e | ¥ [ t§ | @ ] h T i
IT Grade ! ) 01 to 16
Basic Sizes .r ’ ‘r [ ’
Up to and ! ' ! :
Over ,
inclugding i ; : i
1 1 H -
0 3 |-02701-0.140 | - 0.060 ' — 0034 —0020 — 0014 — 0010 — 0006 —0.004|-0002 0\
3 6 !-02701-0.140 | - 0.070 | — 0.046 | — 0.030 | — 0.020; — 0.014 | — 0.010 — 0.006 | — 0.004 'g
6 0 [-0.280 | —0.150 | — 0.080 i — 0.056 | — 0.040 | —0.025| - 0.018| —~ 0.013| —0.008 | —0.005.() 0
T
10 4 ! ;
” 5 ]-0290[-0180|-0095{ - | -0050|-0032| - |-0016| - [-0008" O
18 24 P \ X r
” Jo |~ 0300/-0160]-0110) -  -0065 -0040] -  -0020] - «[~0.007 0 Jirr2
30 40 |-0310|-0.170|—0.120 I :
-~ 1-0080]|-0050;, - |-0025!¢ ¥ |-0009; O
40 40 |—0.320|-0.180 | — 0.130 j
50 85 |- 0340 |—0.190 | — 0.140 0.100 | — 0.060 o & oo10ﬁ o
65 40 |-0.360 |- 0.200 | —0.150 ) s B : - '
80 190 | - 0.380 | - 0.220 | — 0.170
: - |-0120]|-0072] - h-0036| - |-0012, O
100 130 0410 | - 0240 - 0.180
120 140 |- 0.460 | — 0.260 | — 0.200
140 140 0520 |- 0280|-0210] - |-0.145{-0.085/"\"Z |-0043] - |-0014| 0
160 130 |_ 0580 [-0.310(-0.230
180 200 [—-0.660 [ — 0.340 | — 0.240
200 225 — 0.740 | — 0.380 | — 0.260 — —0.170 | =0.100 — — 0.050 — — 0.01% o]
225 2%0 |—0820|_ 0.420] - 0.280
250 280 |- 0920 |- 0.480]| — 0.300
-~ |~06190]|-0110; - |-00s6] - |-0017| o
280 3js |- 10s0|-o0540} - 0330
318 3%5 | 1.200 | — 0.600 | - 0.360 '
—* |~0210l-0125| - |-o0062] - |-o0018{ o0
365 4p0 |- 1.350 | — 0.680 | — 0.400
400 450 |~ 1500 — 0.760 | —0.440
- |-0230f-0135| - |-o00e8] - |-0020{ o
450 500 |— 1.650 | — 0.840 | — 0.480
IT Grade 6 to 16
500 630 — _ _ - |-o0260|~0145 - |[-o0076] - [|-0022| o
630 800 - 3 - - |-0290{-0.160{ -~ |-008| - |—0024] o0
800 | 10p0 - ~ — - l-0320|-0170] - |-o008| - |-o0026] o©
1000 | 1260 - - - — |-03s0|-0195] - |—-o0098] - [—0028] o IT/2
1250 | 16p0 S - - - t—039%0|-02201 - |-o0110} - {-o0030] o0
1600 | 20po ) - — - {-0430{-0240] - |-0120] - |-o0032] o0
2000 | 25po - - - — |-o0480}-0260] - |-0130] - |-o0034] o
2500 3150 - -— - — — U520 — 0U.Z290 - - 0.145 - — 0.038 U

" The js deviations in the grades 7 to 11 should be rounded off to % (IT-0.001) when the 1T value is odd.
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TABLE B3 FUNDAMENTAL DEVIATIONS FOR SHAFTS

{Continued) Dimensions are in mm.
Funda.m?ntal Lower Deviation
Deviation
Letter i k m l n ] [ 1 r I s
1T Grade 5-6 7 8 4-7 i :; 01to 16
Basic Size
Over [P 1 and
including
0 3 |—-0.002 |- 0.004 |~ 0.006 0 0 +0.002 | +0.004 | + 0.006 | + 0.010 | + 0.004
3 6 |—-0.002!-0.004 - +0.001 0 +0.004 | +0.008 | + 0012} +:0.015 | + 0.0)19
6 10 |- 0.002 | — 0.005 - +0.001 0 +0.006 { + 0.010 | + 0.015 },#+ 0.019 | + 0.0pR3
10 14
13 e b 0.003 | — 0.006 - +0.001 0 +0.007 | + 0.012 | ®0.018 | + 0.023 | + 0.0p8
18 24
72 30 1~ 0.004 | — 0.008 - +0.002 0 +0.008 | + 0.015| +0.022| +0.028 | +0.0B35
30 40
20 s 1~ 0.005 | — 0.010 - +0.002 0 +0.009-% 0.017 | +0.026 | +0.034 | + 0.043
50 65 +0.041 | +0.053
- 0.007 | -0.012 - + 0.002 0 #0011 | +0.020 | + 0.032
65 80 +0.043 | + 0.059
80 100 +0.051 | + 0.071
— 0.009 | — 0.015 - +0.003 0 +0.013 | +0.023 | + 0.037
100 120 +0.054 | +0.479
120 140 . +0.063 | + 0.092
140 160 {-0.011|—-0.018 - +0.003 0 +0.015 | +0.027 | +0.043| +0.065 | + 0.100
160 180 +0.068 | +0.108
180 200 +0.077 | +0.122
200 225 |—-0013|—0.021 - + 0.004 0 +0.017 | +0.031 | +0.050} +0.080 | + 0.430
225 250 +0.084 | +0.140
250 280 +0.094 | +0.158
- 0.016 | — 0.026 - +0.004 0 +0.020 | + 0.034 | + 0.056
280 315 +0.098 | +0.170
315 355 +0.108 | +0.190
- 0.018 | #0:028 - +0.004 0 +0.021 | +0.037 | + 0.062
355 400 +0.114 | + 0.208
400 450 +0.126 | +0.232
-- 00207 — 0.032 - +0.005 0 +0.023 | +0.040 | + 0.068
450 500 +0.132 | +0.252
IT Grade 6to 16
500 560 o +0026 | +004aa | +0078 +0.150 | + 0.280
560 630 ’ ’ ’ +0.155 | +0.310
630 710 o +0.030 050 | + 0.088 +0.175 | + 0.340
+
710 800 : 0. : + 0.185 | + 0.380
800 909 +0.210 | + 0.430
0 +0034 I +0056 | +0100 -
900 1000 +0.220 | +0470
1000 1120 +0.250 | + 0.520
0 +0.040 | +0.066 | + 0.120
1120 1250 ) +0.260 | + 0.580
1250 1400 0 +0.048 | +0.078 | +0.140 +0.300 | + 0.640
1400 1600 ’ ) 7| +0.330 | +0.720
1600 1800 +0.370 | +0.820
: 0 +0.058 | +0.092 | +0.170
1800 2000 +0.400 | + 0920
2000 2240 ) +0.440 | + 1.000
0 +0.068 | +0.110 | +0.195
2240 2500 +0.460 | +1.100
2500 2800 +0.550-| + 1.250
0 +0.076 | +0.135 | + 0.240
2800 3150 +0.580 | + 1.400
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TABLE B3 FUNDAMENTAL DEVIATIONS FOR SHAFTS

(Continued) Dimensions are in mm.
L.ower Deviation Funda.m?ntal
Deviation

t l u [ v l x | Y [ 2 l 2a l zb l zc Letter

011016 IT Grade

BxsiTSIze

Over |\ e
- | +o0018 - ] +0.020 — | +0.026| +0.032| +0.040| +0.060 0 3
- | +0.023 — | +0.028 — | +0.035| +0.042| +0.050! +0.080 3 6
— ] +0.028 —~ | +0034 — | +0042] +0.052] +0.067} +0.097 6 10
~ oo - | +0.040 — | +0.050] +0.064| +0.090] +0.130 10 14
+0.039 | +0.045 — | +0.060( +0.077| +0.108] +0.150 14 18
— | +0041| +0047| +0.054 | +0.063 | +0.073| +0.098 | +0.136| +0.188 18 24
+Q.041| +0.048 | +0.055| +0.064 | +0.075 | +0.088 | +0.118 | +0.160| +0.218 24 30
+0.048 | +0.060 | +0.068 | +0.080 | +0.094 | +0.112| +0.148 | +0.200] + 0274 30 40
+(0.054 | +0.070 | +0.081 | +0.097 | +0.114 | +0.136 | +0.180 | + 0.242| 0325 40 50
+(.066| +0.087| +0.102| +0.122| +0.144 | +0.172 | + 0.226 | + 0.300 "4 0.405 50 65
+Q.075| +0.102| +0.120 | +0.146 | +0.174 | +0.210 | +0.274 | + 0.360.] + 0.480 65 80
+0.091| +0.124| +0.146| +0.178| +0.214 | +0.258 | + 0.335 | + 0.445| + 0.585 80 100
+(.104| +0.144 | +0.172| +0.210| +0.254 | +0.310{ +0.400\[+0.525| +0.690| 100 120
+Q.122] +0.170| +0.202| +0.248 | +0.300| +0.365 | +0.470 '+ 0.620| +0.800] 120 140
+0.134| +0.190 | +0228 | +0.280| +0.340 | +0415| +0:535 | + 0.700| +0.900{ 140 160
+0.146 | +0.210| +0.252 +0.310| +0.380 | +0.465 |-+ 0.600| + 0.780| +1.000| 160 180
+(.166| +0.236| +0.284 | +0.350 | +0.425 | +0520) +0.670| +0.880| +1.150| 180 200
+Q.180] +0.268 | +0.310| +0.385| +0.470 | +'0l675| +0.740| + 0.960] +1.250| 200 225
+Q.196 | +0.284 | +0.340| +0.425| +0520.+0.640| +0820| +1.050] +1.350| 225 250
+Q.218| +0.315] +0.385] +0.475| +0.580.) + 0,710 +0.920| +1.200] +1550| 250 280
+Q.240[ +0350( +0425| +0.525| +0.650| +0.790| +1.000| +1.300] +1.700] 280 315
+q.268| +0.390| +0.475| +05901+0.730| +0900| +1.150] + 1500] +1900! 315 355
+Q.294| +0435| +0530| +0.660)| +0820| +1.000] +1.300( +1650( +2.100] 355 400
+0.330| +0.490| +0595| +0.740( +0920| +1.100] + 1.450] + 1.850] +2.400] 400 450
+0.360| +0540( +0.660| +0.820| +1.000| +1.250] +1.600| +2.100{ +2600{ 450 500

6to 16 IT Grade
+9.400| +0.600 500 560
+0.450| +0,660 560 | 630
+$.500| +0740 630 710
+ 0.560{ +0.840 710 800
+$.620]"+ 0.940 800 900
+ 6.050 + T.U0U JUuu TUUU
+0.780| +1.150 1000 | 1120
+0.840| +1.300 1120 | 1250
+0960[ +1.450 1250 1400
+1.050] +1.600 1400 | 1600
+1.200] +1.850 1600 | 1800
+1.350| +2.000 1800 | 2000
+1.500] +2.300 2000 | 2240
+1.650{ +2.500 2240 | 2500
+1.900| +2.900 2500 | 2800
+2.100] +3.200 2800 | 3150
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B2. INTERPRETATION OF ISO SYMBOLS USING TABLE VALUES

B2.1 HOLE LETTER CODES A THRU JS

The fundamental deviation equals the lower deviation, and the following equation is valid.

Upper Deviation = Lower Deviation + Tolerance Grade

EXAMPLE 1. INTERNAL (HOLE) DIMENSION 5CD8

V,
/// Tolerance Grade IT8 {Table B1} = 0.018

Upper
Deviation
Lower : Fundaméental Deviation CD (Table B2) =/0.046
Deviation
+
LowerDeviation = 0.046
Basic
Size Upper Deviation = 0.046 + 0.018 = 0.064

= _ 10064 _ 5.064 maximum size
5CD8 = 5 +0.046  5.046 minimum size
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