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Foreword

ISO (the Intemational Organization for Standardization) is a worldwide
federation of national standards bodies (ISO member bodies). The work of
preparing International Standards is normally camied out through ISO
technical committees. Each member body interested in a subject for which a
technical committee has been established has the right to be represented on
that committee. International organizations, governmental and non-
governrnental, in liaison with I1SO, also take part in the work. |ISO
collaborates closely with the International Electrotechnical Commission (IEC)
on all matters of electrotechnical standardization.

Draft International Standards adopted by the technical committees are
circulated to the member bodies for voting. Publication as an Intemational

Standard requires approval by at least 75 % of the member bodies casting a
vote.

International Standard 1SO 1328-2 was prepared by Technical Committee
ISO/TC 60, Gears.

1SO 1328 consists of the following parts, under the general title Cylindrical
gears - ISO system of accuracy:

— Part 1: Definitions and allowable values of deviations relevant lo
corresponding flanks of gear teeth

—  Part 2: Definitions and allowable values of deviations relevant to radial
composite deviations and runout information

Annexes A, B and C of this part of ISO 1328 are for information only.
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Introduction

Together with definitions and allowable values of gear element deviations,
ISO 1328:1975 also provided advice on appropriate inspection methods.

In the course of revising 1SO 1328:1975 and taking into account several
important aspects, it was agreed that the description and advice on gear
inspection methods would be published separately, and that, together with
parts 1 and 2 of ISO 1328, a system of standards and technical reports
(listed in clause 2 and annex C) should be established.

W w - -
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Cylindrical gears — ISO system of accuracy —

Part 2:

Definitions and allowable values of deviations relevant to radial composite
deviations and runout information

1 Scope

This part of ISO 1328 establishes a system of accuracy relevant to radial compaosite deviations of individual cylindrical

involute gears. It specifies the appropriate definitions of gear tooth accuracy terms, the structure of the gear accuracy *

system and the aliowable values of the above mentioned deviations.

The radial measurement accuracy system has different grade ranges than elemental ranges in ISO 1328-1. The
diameter and module ranges for radial composite deviations and runout are also different.

The radial composite accuracy system comprises 8 accuracy grades for F" or £ of which grade 4 is the highest and
grade 12 is the lowest. The module range extends from 0,2 mm to 10 mm and the diameter range from 5,0 mm to
1 000 mm, see clauses 6 and 7. Annex A gives tables based on the formulae in clause 7.

Runout is defined in annex B and values are not given in the standard for determining accuracy grade 5. Annex B
provides information on runout for use if agreed upon between purchaser and manufacturer.

2 Normative reterences

The following standards contain provisions which, through reference in this text, constitute provisions, of this
International Standard. At the time of publication, the editions indicated were valid. All standards are subject to
revision, and parties to agreements based on this International Standard are encouraged to investigate the possibility

of applying the most recent editions of the standards indicated below. Members of IEC and ISO maintain registers of
currently valid Intemational Standards.

ISO 701:1976, International gear notation — Symbols for geometrical data.
ISO 1122-1:1983, Glossary of gear terms — Part 1: Geometrical definitions.

ISO 1328-1:1995, Cylindrical gears — ISO System of accuracy — Part 1: Definitions and allowable values of
deviations relevant to corresponding flanks of gear teeth.

1SO/TR 10064-2:1996, Cylindrical gears — Code of inspection practice — Part 2: Inspection related to radial composite
deviations, runout, tooth thickness and backlash.

3 Definitions

For the purposes of this part of ISO 1328, the definitions given in ISO 1122-1 apply.
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4 Symbols, quantities and units

Symbols are based on those given in ISO 701. Only symbols for quantities used in this part of ISO 1328 are given in
table 1.

Table 1 - Symbols used within ISO 1328-2

Symbol Quantity Unit
d reference diameter mm
m, normal module mm

& overlap ratio -
iA tooth-to-tooth radial composite deviation pum
F' total radial composite deviation um
L, active length mm

Q accuracy grade number -

z number of teeth -
F, runout pm

5 Gear tooth accuracy terms relevant to radial composite deviations
5.1 Product gear

The “product gear” is the gear which is being measured or evaluated.

5.2 Radial composite deviations

Measured values of radial composite deviations are affected by the accuracy of the master gear and the total contact
ratio of the product gear with the master gear (refer to ISO/TR 10064-2).

5.3 Total radial composite deviation, F"

Total radial composite deviation is the difference between the maximum and minimum values of centre distance which
occur during a radial (double-flank) composite test, when the product gear with its right and left flank simultaneously in
contact with those of the master gear, is tumed through one complete revolution. Figure 1 shows an example of a
relevant diagram.
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Figure 1 - Radial composite deviation diagram
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5.4 Tooth-to-tooth radial composite deviation, f"

Tooth-to-tooth radial composite deviation is the value of the radial composite deviation corresponding to one pitch,
360°/z, during the complete cycle of engagement of all the product gear teeth. The maximum value /" of all the product
gear teeth should not exceed the specified allowable value (see figure 1).

5.5 Master gear

The master gear for a radial composite test should engage the product gear over the “active length”, L,., as defined in
ISO 1328-1.

The tolerances have been established for spur gears and can be used to determine an accuracy grade. Since the
overlap ratio, g5, may influence the results of radial composite measurements of helical gears, the master gear used
shall be subject to agreement between purchaser and manufacturer. When used for helical gears, the master gear
facewidth should be such that g is less than or equal to 0,5 with the product gear.

6 Structure of the gear accuracy system

Determination of the accuracy grade by measurement of radial composite deviations in accordance with this part of
ISO 1328 does not imply that the elemental deviations (e.g. pitch, profile, lead, etc. from I1SO 1328-1) will conform to
the same grade. Statements in documents conceming required accuracy shall include reference to the relevant
standard, 1SO 1328-1 or ISO 1328-2, as appropriate.

The tolerances for radial composite deviation apply only to the inspection of a gear running with a master gear. They do
not apply to the measurement of two product gears running together.

6.1 Gear accuracy

Gear accuracy is evaluated by comparing measured deviations against the numerical values determined according to
clause 7. The values calculated using the formulae apply to accuracy grade 5. The step factor between two
consecutive grades is equal to ¥/2 ; i.e., values of each next higher (lower) grade are determined by multiplying
(dividing) by 2. The required value for any accuracy grade can be determined by multiplying the un-rounded

calculated value for accuracy grade 5 by 2 to exponent [0,5 (Q - 5)], where Q is the accuracy grade of the required
value.

When gear geometry is not within the specified ranges of clause 1, use of the formulae shall be agreed upon between
purchaser and manufacturer.

6.2 Validity of radlal composite deviation

When tolerance values are small, particularly when less than 5 um, the measuring apparatus including the master gear

shall be of sufficiently high precision as to ensure that values can be measured and repeated with the required
accuracy.

The tolerances have been established for spur gears and can be used to determine an accuracy grade. However,
subject to agreement between purchaser and manufacturer they can similarly be used for helical gears. See also 5.5.
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7 Formulae for grade 5 accuracy tolerances for radial composite deviations
Use the actual values of module and diameter in the following formulae.

a) Total radial composite deviation, F"

E =32m, +101/d +64

b) Tooth-to-tooth radial composite deviation, £

£ =296m,+00Wd +038

The formulae with the system of accuracy presented in clause 6 are used if no other agreement is specified. The
values for the tables in annex A were determined using the relevant mean values as stated in A.2. The tables of
tolerances should only be used with agreement between purchaser and manufacturer.
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Annex A
(informative)
Tables of allowable values of radial composite deviations

A.1 Purpose
This annex gives a method for applying the formulae of clause 7 and subclause 6.1 to develop tables of tolerances:
E =(F+ £ )(2°%@ %)) = (32m, +101/d +6,4)(2052-)
A.2 Ranges of parameters
The recommended lower and upper range limits for applying the formulae to tables are:
a) for the reference diameter, 4
composite: 5/20/50/125/280/560/1 000 mm
b) for the normal module, m,
composite: 0,2/0,5/0,8/1,0/15/25/4/6/10mm

When applying the formulae of clause 7 for tables of tolerances, the parameters m, and d can be introduced as the
geometrical mean values of the relevant range limits. If the actual module is 7, for example, the range limits are
normally m_= 6 and m, = 10 and the table value calculated with m, = /{6 x 10) =7,746.

A.3 Rounding rules

The tolerance values are rounded versions of values calculated using the formulae in clause 7 and subclause 6.1. If

values are greater than 10 um, they are rounded to the nearest integer. If less than 10 um, they are rounded to the
nearest 0,5 pm value or integer.

A.4 Validity

When procurement documents state the required gear accuracy grade with reference to 1ISO 1328-2, but without other
indication, that accuracy grade applies only to deviations of all elements according to clauses 6 and 7. However, by
agreement, different tolerance limits may be specified using tables for any quantity.

A.5 Tables of radial deviation tolerances

The tabulated values in this annex are based on values calculated using the formulae in clause 7 with the criteria of A.2

and A.3. Total radial composite tolerance values are shown in table A.1 and tooth-to-tooth radial composite tolerance
values in table A.2.
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Table A.1 - Total radial composite tolerance, F,"
F:'T:::::: Normal module Accuracy grade
d m, a | s | el 7] 8] 9| 0] 1]
mm mm FI"
pum
02<m <05 | 75 11 15 21 30 42 60 85 | 120
05<m <08 | 80 12 16 23 33 46 66 93 | 131
5<d<20 08<m, <10 | 90 12 18 25 35 50 70 | 100 | 141
10<m <15 | 10 14 19 27 38 54 76 | 108 | 153
15<m <25 [ 11 16 22 32 45 63 89 | 126 | 179
25<m <40 { 14 20 28 39 56 79 | 112 | 158 | 223
02<m <05 | 90 | 13 19 26 37 52 74 | 105 | 148
05<m, <08 | 10 14 20 28 40 56 80 | 113 | 160
08<m<1,0 [ 11 15 21 30 42 60 85 | 120 | 169
20<d<s50 | 1,0<ms15 | 1 16 23 32 45 64 91 128 | 181
1.5<m <25 13 18 26 37 52 73 103 146 207
25<m <40 | 16 22 31 44 63 89 | 126 | 178 | 251
40<m <60 [ 20 28 39 79 [ 111 | 157 | 222 | 314
60<m <10 | 26 37 52 74 | 104 | 147 | 209 | 295 | 417
02<m <05 12 16 23 46 66 93 131 185
05<m <08 [ 12 17 25 35 49 70 98 | 139 | 197
08<m <10 [ 13 18 26 36 52 73 | 103 | 146 | 206
10<m,s1,5 | 14 19 27 39 55 77 | 109 | 154 | 218
50<d<125 | 15<m <25 | 15 22 31 43 61 86 | 122 | 173 | 244
25<m <40 | 18 25 36 51 72 | 102 | 144 | 204 | 288
40<m <60 | 22 31 4 62 88 | 124 | 176 | 248 | 351
60<m <10 | 28 40 57 80 | 114 [ 161 | 227 | 321 | 454
02<m <05 [ 15 21 30 | 42 60 85 | 120 | 170 | 240
05<m <08 | 16 22 31 44 63 89 | 126 | 178 | 252
08<m <10 [ 16 23 33 46 65 92 | 131 | 185 | 261
125<d<280 | 1,0<m <15 | 17 24 34 48 68 97 | 137 | 193 | 273
15<m<25 | 19 26 a7 53 75 | 106 | 149 | 211 | 299
25<m <40 | 21 30 43 61 86 | 121 | 172 | 243 | 343
40<m <60 [ 25 36 51 72 | 102 | 144 | 203 | 287 | 406
60<m <10 | 32 45 64 90 | 127 | 180 | 255 | 360 | 509
02<m,<05 [ 19 28 39 55 78 [ 110 | 156 | 220 | 31
05<m <08 | 20 29 | 40 57 81 114 | 161 | 228 | 323
08<m <10 | 21 29 42 59 83 | 117 | 166 | 235 | 332
280<d<560 | 1,0<m <15 [ 22 30 43 61 86 | 122 [ 172 | 243 [ 344
15<m <25 | 23 33 46 65 92 | 131 | 185 | 262 | 370
25<m <40 | 26 37 52 79 | 104 | 146 | 207 | 293 | 414
40<m <60 [ 30 42 60 84 | 119 | 169 | 239 | 337 | 477
60<m <10 [ 36 51 73 | 103 | 145 | 205 | 290 | 410 [ s80
02<m <05 | 25 35 50 [ 70 99 | 140 | 198 | 280 | 396
05<m <08 | 25 36 51 72 | 102 | 144 | 204 | 288 | 408
08<m <10 | 26 37 52 74 | 104 | 148 | 209 | 295 | 417
560<d<1000| 1,0<m <15 | 27 38 54 76 | 107 | 152 | 215 | 304 | 429
1,5<m <25 [ 28 40 57 80 | 114 | 161 | 228 | 3822 | 455
25<m <40 | 31 44 62 88 | 125 | 177 | 250 | 353 | 499
40<m <60 | 35 50 70 99 | 141 | 199 | 281 | 398 | s62
60<m <10 | 42 59 83 | 118 | 166 | 235 | 333 | 471 | 665
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Table A.2 - Tooth-to-tooth radial composite tolerance, f*
ZO'::‘:?: Normal module Accuracy grade
d m, a | s | s | 7] 8} 9 | 0] 1| 2
mm mm FI"
pm
02<m<05 | 1,0 | 20 | 25 [ 35 | 50 | 70 10 14 20
05<m <08 2,0 2,5 4,0 55 7.5 11 15 22 31
5<d<20 | 08<m<10 | 25 | 35 [ 50 | 70 | 10 14 20 28 39
10<m=<15| 30 | 45 | 65 [ 90 | 13 18 25 36 50
15<m=s25 | 45 | 65 | 95 | 13 19 26 37 53 | 74
25<m <40 | 70 10 14 20 29 41 58 82 | 115
02<m<05 | 15 | 20 | 25 [ 35 | 50 | 70 10 14 | 20
05<m<08 | 20 | 25 | 40 | 55 | 75 11 15 22 31
08<m <10 2,5 3,5 5,0 7,0 10 14 20 28 40
20<ds<50 | 1,0<m<15 | 30 | 45 | 65 | 90 [ 13 18 25 36 51
1,5<m=<25 | 45 | 65 | 95 | 13 19 26 37 53 75
25<m<40 | 70 | 10 14 20 29 4 58 82 | 116
40<m <60 [ 11 15 22 31 43 61 87 | 123 | 174
60<m<10 [ 17 24 34 | 48 67 o5 | 135 | 190 | 269
02<m<05| 15 | 20 | 25 | 35 | 50 | 75 10 15 21
05<m,s08 | 20 | 30 | 40 | 55 | 80 11 16 22 31
08<m<10{ 25 | 35 [ 50 | 70 | 10 14 20 | 28 40
1,0<m<15 | 30 | 45 | 65 | 90 | 13 18 26 | 36 51
50<d<125 | 15<m<25 [ 45 | 65 | 95 | 13 19 26 37 53 75
25<m<40 [ 70 | 10 14 20 29 4 58 82 | 116
40<m <60 | 11 15 22 31 44 62 87 | 123 | 174
60<m<10 [ 17 24 34 | 48 67 95 | 135 [ 191 | 269
02<m=<05 | 15 | 20 [ 25 | 35 | 55 | 75 | 1 15 | 21
05<m<08 | 20 | 30 | 40 | 55 | 80 11 16 22 32
08<m<10 [ 25 | 35 [ 50 [ 70 | 10 14 20 | 28 4
125<ds280 | 1,0<m<15 | 30 | 45 | 65 [ 90 | 13 18 26 36 52
15<mx<25| 45 | 65 | 95 | 13 19 27 38 53 75
25<m <40 | 75 | 10 15 21 29 41 58 82 | 116
40<m <60 [ 11 15 22 31 44 62 87 | 124 | 175
60<m <10 [ 17 24 34 48 67 95 | 135 | 191 [ 270
02<sm=<05 | 15 | 20 | 25 | 40 | 55 | 75 11 15 | 22
05<m<08 { 20 | 30 | 40 | 55 | 80 11 16 | 23 32
08<m<10 [ 25 | 35 | s0 [ 75 10 15 21 29 41
280<d<560 | 1,0<m<15 [ 35 [ 45 | 65 | 90 13 18 26 | a7 52
16<m<25 | 50 | 65 | 95 | 13 19 27 38 54 | 76
25<m<40 | 75 | 10 15 21 29 4 59 83 | 117
40<m <60 | 11 15 22 31 44 62 88 | 124 | 175
60<m <10 { 17 24 34 48 68 96 | 135 | 191 [ 27
02<m=<05| 15 | 20 | 30 | 40 | 55 | 80 11 16 23
05<m=<08 ! 20 | 30 | 40 | 60 | 85 12 17 | 24 | 33
08<m=s10 [ 25 [ 35 | 55 [ 75 [ 11 15 21 0 | 4
560<d<1000| 1,0<m <15 | 35 [ 45 | 65 | 95 | 13 19 27 38 53
15<m<25 | 50 | 70 | 95 | 14 19 27 38 54 | 77
25<m <40 [ 75 10 15 21 30 42 59 83 | 118
40<m,<60 [ 11 16 22 31 44 62 88 | 125 | 176
60<m <10 | 17 24 34 48 68 96 | 136 | 192 | 272
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Annex B
(informative)
Allowable values of runout with tolerance tables

B.1 Purpose

This annex gives informative values and a method for applying the runout formula to develop tables of recommended
limits.

B.2 Runout, F,

The value of the runout, F,, of the gear is the difference between the maximum and the minimum radial distance from

the gear axis, of a probe (ball, cylinder, anvil) which is placed successively in each tooth space. During each check, the ‘
probe contacts both the right and left flanks at approximately mid tooth-depth. Figure B.1 shows an example of a .
runout diagram, in which the eccentricity is a portion of the runout (see ISO/TR 10064-2). :

— 4]
12 4 6 8 10 12 % % 1
Tooth space number i
Figure B.1 - Runout dlagram of a gear with 16 teeth
B.3 Recommended formula for runout tolerances, F,, for accuracy grade 5 ;,
Use the actual values of module and diameter in the following formula.
Fe= 0,8Fp=0,24my+1,0Jd +5,6
The system of accuracy is the same as that for radial composite deviations. See 6.1. ,
B.4 Ranges of parameters i
The recommended lower and upper range limits for applying the formula are:
a) For the reference diameter, 4
5/20/50/125/280/560 /1000 / 1600 / 2500 / 4000 / 6000 / 8000 / 10 000 mm
b) For the normal module, m, ‘
0,5/2,0/3,5/6/10/16/25/40/70 mm 4
When applying the formula of B.3 for a table of tolerances, the parameters m, and 4 can be introduced as the
geometrical mean values of the relevant range limits. If the actual module is 7, for example, the range limits are

nomally m, = 6 and m_ = 10 and the table value calculated with m,, = ,/ 6 x10) =7,746. ,
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If gear accuracy is to be evaluated using tables of tolerances, there must be an agreement between the
purchaser and the supplier.

B.5 Rounding rules

The tolerance values are rounded versions of values calculated using the formula. if values are greater than 10 um,
they are rounded to the nearest integer. If less than 10 um, they are rounded to the nearest 0,5 pm value or integer.

B.6 Validity

When procurement documents state the required gear accuracy grade with reference to ISO 1328-2, but without other
indication, that accuracy grade applies only to deviations of all elements according to clause 6. However, by
agreement, runout tolerance limits may be specified between purchaser and manufacturer.

When tolerance values are small, particularly when less than 5 um, the measuring apparatus must be of sufficiently
high precision to ensure that values can be measured and repeated with the required accuracy.

B.7 Table of runout tolerances

The tabulated values in this annex are based on values calculated using the formula, with the criteria of B.3, B.4 and
B.5. Runout tolerance values are shown in table B.1.

Table B.1 - Runout tolerance, F,

G| modus Accuracy grade

d m, o | 1] 2]3]a|s|e6]7]|8s]|so]|10]n]|nr
mm mm F,
um

5<d<20 |05sm<20] 15[ 25 [ 30|45 (65|90 13 ] 18] 25| 36 | 51| 721102
20<m<35| 1,5 | 25 [ 35 ] 45 | 65| 95| 13 | 19 | 27 | 38 | 53 [ 75 | 106
05<m<20] 20 | 30 | 40| 55|80 ]| 11 | 16 ] 28 {3214 [ 65 [ 92 | 130
20<d<50 |20<m <35} 20| 30 [ 40 |60 [ 85 ] 12 | 17 | 24 [ 34 | 47 | 67 | 95 | 134
35<m<60] 20 [ 30| 45|60 |85 | 12 | 17 ]| 25 | 35 | 49 | 70 | 99 | 139
60<m<10] 25 | 35 | 45 | 65 | 95 | 13 | 19 | 26 [ 37 | 52 | 74 | 105 | 148
05<m=<20| 2535|5075 10| 15| 21 | 29 [ 42 | 59 18 | 167
20<m<35/ 25 [ 40| 55] 75| 11 ] 15 [ 21 ] 30 | 43 | 61 | 86 | 121 | 171
50<d<125 |35<m<60] 30 ] 40 [ 55 ] 80| 11 | 16 | 22 | 31 [ 44 | 62 125 | 176
60<m<10] 30 | 40 [ 60 | 80| 12 | 16 | 23 46 | 65 | 92 | 131 ] 185
10<m <16 30 | 45 [ 60 | 90 [ 12 | 18 | 25 | 35 [ 50 | 70 | 99 | 140 | 1e8
16<m<25| 35| 50| 70| 95| 14 | 19 | 27 { 39 | 55 [ 77 | 109 | 154 | 218
05¢m<20| 35 | 50| 70| 10 ] 14 ] 20 | 28 | 39 | 55 | 78 | 110 | 186 | 221
20<m <35 35 [ 50 | 70 { 10 | 14 | 20 | 28 | 40 | 56 { 80 | 113 | 150 | 225
35<m<60] 35 [ 50 [ 70 | 10 | 14 | 20 | 290 | 41 [ s8 [ @2 | 115 | 163 | 231
125<d<280 |60<m<10| 35 [ 55 ] 75 | 11 | 15 | 21 | 30 | 42 | 60 | & | 120 [ 160 | 239
10<m <16} 40 | 55 | 80 | 1 16 22 32 45 63 89 | 126 | 179 | 252
16<m <25 45 | 60 [ 85 | 12 | 17 | 24 | 34 | 48 | 68 | 96 | 136 | 193 | 272
25<m <40| 45 | 65| 95| 13 [ 19 | 27 | 38 | 54 | 76 [ 107 | 152 | 215 | 304
05<m<s20| 45| 65| 90 | 13 | 18 | 26 | 36 | 51 | 73 | 103 | 146 | 206 | 201
20<m <35/ 45 | 65 ] 90 | 13 | 18 | 28 | 37 | 52 | 74 | 105 | 148 | 200 | 206
280 <d<560 |35<m <60| 45 | 65 | 95 | 13 | 19 | 27 | 38 | 53 | 75 | 106 | 150 [ 213 | 301
60<m=<10] 50 | 70 | 95 | 14 | 19 | 27 | 39 | 55 | 77 | 109 | 155 | 219 | 310

{continued)
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Table B.1 - (concluded)
Reference diameter m Accuracy grade
. mo|olt1l2|s]e]s|e]r]afo|w|n]|mn
mm mm F,
um

10<m <16} 50 | 7.0 10 14 20 29 40 57 81 114 | 161 | 228 | 323
280 <d< 560 16<m <25} 55 | 75 1 15 21 30 43 61 86 | 121 | 171 | 242 | 343
25<m <40 60 | 85 12 17 23 33 47 66 94 | 132 | 187 | 265 | 374
40<m <70| 70 | 95 14 19 27 a8 54 76 | 108 | 153 | 216 | 306 | 432
05<m <20| 60 | 85 12 17 23 33 47 66 94 | 133 | 188 | 266 | 376
20<m <35| 60 | 85 12 17 24 34 48 67 95 | 134 | 190 | 269 | 380
36<m,£6,0]| 60 | 85 12 17 24 34 48 68 96 | 136 | 193 | 272 | 385
560<d<1000 }|60<m <10} 60 | 85 12 17 25 35 49 70 98 | 139 | 197 | 279 { 394
10<m <16| 65 | 9,0 13 18 2E 36 51 72 | 102 | 144 | 204 | 288 | 407
16<m <25| 65 | 95 13 19 27 38 53 76 | 107 | 151 | 214 | 302 | 427
25<m <40} 70 10 14 20 29 41 57 81 116 | 162 | 229 | 324 | 459
40<m s70| 80 11 16 23 32 46 65 91 129 | 183 | 258 | 365 | 517
20<m <35 7,5 10 15 21 30 42 59 84 | 118 | 167 | 236 | 334 | 473

35<m <60 75 11 15 21 30 42 60 85 | 120 | 169 | 239 | 338 | 478 |.
60<m <10} 7.5 11 15 22 30 43 61 86 | 122 | 172 | 243 | 344 | 487
1000<d<1600 | 10<m <16} 8,0 11 16 22 31 44 63 88 | 125 | 177 | 250 | 354 | 500
16<m <25] 8,0 h] 16 23 33 46 65 92 | 130 | 184 | 260 | 368 | 520
25<m, <40 | 85 12 17 24 34 49 69 98 138 | 195 | 276 | 390 | 552
40<m _<70| 95 13 19 27 38 54 76 | 108 | 152 | 215 | 305 | 431 | 609
35<m,<6,0| 90 13 18 26 36 51 73 | 103 | 145 | 206 | 291 | 411 | 582
60<m <10| 9.0 13 18 26 37 52 74 | 104 | 148 | 209 | 295 | 417 | 590
1600<d<2500 | 10<m <16| 95 13 19 27 38 53 75 | 107 | 151 | 213 | 302 | 427 | 604
16<m <25] 95 14 19 28 39 55 78 | 110 | 156 | 220 | 312 | 441 | 624
25<m <40| 10 14 20 29 41 58 82 | 116 | 164 | 232 | 328 | 463 | 655
40<m <70| N 16 22 32 45 63 89 | 126 | 178 | 252 | 357 | 504 | 713
60<m <10] N 16 23 32 45 64 90 | 127 | 180 | 255 | 360 | 510 | 721
10<m <16 | 11 16 23 32 46 65 92 | 130 | 183 | 2569 | 367 | 519 | 734
2500<d<4000 | 16<m <25] 12 17 24 33 a7 67 04 | 133 | 188 | 267 | 377 | 533 | 754
25<m,<40| 12 17 25 35 49 69 98 | 139 | 196 | 278 | 393 | 555 | 785
40<m <70 | 13 19 26 37 53 75 | 105 | 149 | 211 | 298 | 422 | 596 | 843
60<m <10| 14 19 27 39 55 77 | 110 § 155 | 219 | 310 | 438 | 620 | 876
10<m <16 ] 14 20 28 39 56 79 | 111 | 157 | 222 | 315 | 445 | 629 | 890
4000<d<6000 | 16<m <25| 14 20 28 40 57 80 | 114 | 161 | 227 | 322 | 455 | 643 | 910
25<m s40| 15 21 29 42 59 83 | 118 | 166 | 235 | 333 | 471 | 665 | 941
40<m <S70| 16 22 31 44 62 88 | 125 | 177 | 250 | 353 | 499 | 706 | 999
60sm <10} 16 23 32 45 64 91 128 | 181 | 257 | 383 | 513 | 726 | 1026
10<m <16} 16 23 32 46 65 92 | 130 | 184 | 260 | 367 | 520 | 735 | 1039
6000<d<8000 | 16<m, <25| 17 23 33 47 68 04 | 132 | 187 | 265 | 375 | 530 | 749 | 1059
25<m <40 | V7 24 34 48 68 96 | 136 | 193 | 273 | 386 | 545 | 771 | 101
40<m <70| 18 25 36 51 72 | 102 | 144 | 203 | 287 | 406 | 574 | 812 | 1149
60<m,<10| 18 26 36 51 72 | 102 | 144 | 204 | 269 | 408 | 577 | 816 | 1154
10<m <s16] 18 26 36 52 73 {103 | 146 | 206 | 292 | 413 | 584 | 826 | 1168
8000<d<10000| 16<m <25| 19 26 37 52 74 | 105 | 148 | 210 | 297 | 420 | 594 | 840 | 1188
25<m <40| 19 27 38 54 76 | 108 | 182 | 216 | 305 | 431 | 610 | 862 | 1219
20 28 40 56 80 | 113 | 160 | 226 | 319 | 451 | 639 | 903 | 1277

40<m <70
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