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1 Dimensions and symbols in the drawing

1.1 Tip diameter d,

Tip diameter d, with deviations (if required).

No te: [In the case of overcut or infection moulded
gears, which by reason of the manufacturing method

are to be treated like overcut gears, the connection
between the tooth thickness allowances and the allow-
ances of the tip diameter is to be observed, see DIN 3960.

1.2 Root diameter d; (if required), if no tooth depth h
is stated in the table.

Root diameter d; with allowances (if required) if a spe-
cific dimension is to be observed.

No te: In the case of overcut or infection moulded
gears the connection between the tooth thickness allow-
ances and the allowances of the root diameter are to be
observed, see DIN 3960,

1.3 Facewidth b

1.4 Symbols of the reference elements

The reference element for the concentricity and camming
tolerancing is the gear axis. The method of indicating
shall be in accordance with DIN 7184 Part 1.

1.5 Concentricity and camming tolerance as well as
parallelism of faces of the gear body

Where the reference to general tolerances according to
DIN 7168 Part 2 is not sufficient, concentricity and
camming tolerances to DIN 7184 Part 1 are to be spe-
cified.

The test locations are to be designated.

In detail the following are to be indicated:

Permissible concentricity deviation of the external
cylinder or of separate cylindrical test surfaces relative

-3 @9 -
(15
- 1

to the centre of the bore/centre of the journal or rela-
tive to the bore envelope/journal envelope; the plane
of measurement is to be stated if necessary.

Permissible camming deviation of the end faces

or of special test surfaces relative to the centre of the
bore/centre of the journal or relative to the bore enve-
lope/journal envelope; the measurement circles are to
be denoted if necessary. The requirement can be stipu-
lated for either one or both sides of the gear.

If required (e. g. for gear cutting in clusters) the devia-
tions from parallelism of the faces is to be toleranced.

Remark:

If required, individual teeth on one side of a gear, which
is declared in this way to be the front side, can be de-
noted as tooth 1 and tooth 2, the counting direction
being specified at the same time (preferably in the clock-
wise direction). The front side is the criterion for deter-
mining the right flank and left flank, see DIN 868.

1.6 Symbols of surfaces for the tooth flanks
to DIN I1SO 1302 or DIN 3141, if necessary also
for the tooth root and root radiusing surfaces.

1.7 Denoting the working flanks (if required) e. g. by
the note ““working flank’’ in a transverse section, see
DIN 868.

2 Data in separate table

In a table those parameters are to be stated which are
necessary, for the particular case concerned, for select-
ing or manufacturing the tool producing the gear teeth
{e. g. pinion type cutter, injection mould), for setting
the gear tooth production machine and for testing the
gear teeth.
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Figure 1. Dimensions and
symbols in the
drawing, external
gear teeth with
bearing bore

Figure 2. Dimensions and symbols in the drawing,
external gear teeth with journal
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Figure 3. Dimensions and
symbols in the
drawing, internal
teeth




In the heading of the Table it shall be stated whether

the data apply to an external or an internal cylindrical
gear.

The Table may either be incorporated in the drawing
sheet or attached to the drawing as a separate sheet.

The examples in Sections 4.1 to 4.3 show a detailed form
of the Table with all the necessary data. It may be appro-
priate to provide on the drawing abridged tables contain-
ing only a few items of data, see examples in Sections
4.4 and 4.5. The data lacking in these tables, but neces-
sary for describing the gear teeth, can then be supplied

as a separate sheet accompanying the drawing.

2.1 Nominal dimensions of gear teeth
2.1.1 Module m
The normal module my, is to be stated.

2.1.2 Number of teeth z

For the purpose of calculations, the number of teeth of
an external gear is given a positive sign and the number

of teeth of an internal gear a negative sign, see DIN 3960.

In drawings the number of teeth is always stated without
sign.

If the gear teeth on the workpiece consist only of one or
more sectors, the number of teeth of the complete tooth
system shall be stated in the table, and additionally in
brackets (optionally in the table or drawing) the number
of teeth of the sectors. .

2.1.3 Standard basic rack tooth profiles

2131 Standard basic rack tooth
profile of the gear teeth
Remark:
In the case of helical gears the standard basic rack tooth
profile applies to the normal section.
Note: The geartooth tolerances for involute teeth
with normal standard basic rack tooth profile (see
DIN 3961 to DIN 3967 or DIN 58 405 Part 2) can also
be used as appropriate for gear teeth the standard basic
rack tooth profile of which deviates in one or more para-
meters from DIN 867 or DIN 58 400, e. g. in the profile
angle oy, the tooth depth hy, the bottom clearance etc.,
or for which certain profile modifications are specified.
The parameters subject to deviation are to be specially
stated, preferably in a drawing.

2132 Standard tool profile

The standard tool profile is stated according to
DIN 3972 or DIN 58 412 or in a drawing.

2.1.4 Helix angle 8

The helix angle f3 is stated without sign, see DIN 3960.
If a helix angle to DIN 3978 is used, then ““DIN 3978"
shall be added to the dimension data.

it may be expedient to state also the number of teeth
of the pinion type cutter and the helical guidance lead,
see example in Section 4.2,

No te: Thisappliesin particular when a helix angle
not contained in DIN 3978 is specified with a non-
standard number of teeth on the pinion cutter but with
standard helical guidance lead (see Explanations in
DIN 3978).
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2.1.5 Flank direction (of helical gears)

Instead of the terms ‘’right-handed”’ or "left-handed’’ to
DIN 3960 it is sufficient to state “right’’ or "’left” or
“R" or “L" in the table.

In the case of double helical teeth and continuous double
helical teeth the corresponding symbols to DIN 1SO 2203
are to be used and supplemented as necessary by any
further data needed.

2.1.6 Reference circle diameter d

and base diameter d\,
No te: The reference circle diameter d derives from
the foregoing gear tooth data. It is not needed for gener-
ating and testing the teeth and can therefore be omitted
from the table. The base diameter can be omitted if it is
not needed for generating or testing the teeth.

2.1.7 Addendum modification coefficient x

The addendum modification coefficient x is to be stated
with its sign '+ or ““—'’, see DIN 3960.

Note: Inthe table the theoretical value of the adden-
dum modification coefficient is to be stated without tak-
ing into account the tooth thickness allowances not even
if these, as is usually the case, are produced by an addi-
tional depth feed of the gearcutting tool. With this
theoretical value it is possible to check the nominal
dimensions of the tip diameter, base tangent length etc.
more quickly than if it were first necessary to determine
a proportion assignable to the production of the tooth
thickness allowances and deduct this.

Remark:

For internal gears the sign of the addendum modification
has been altered in DIN 3960, October 1976 edition,
compared with the previous editions. In the case of inter-
nal gears it is recommended that a note drawing attention
to the new provision should be included in the table, see
example in Section 4.3.

No te: Incontrast with the provision of this Section,
that the addendum modification coefficient is to be stated
with its sign, the negative signs of the number of teeth,
the diameter, the centre distance and some test dimen-
sions for the tooth thickness requiring to be used, or
arising, in connection with the calculation of internal
gears are not generally stated in production documents
intended for the workshop, see also DIN 3960 and

DIN 3993.

2.1.8 Tooth depth h

The parameter stated is the nominal dimension of the
tooth depth h, which also contains the addendum alter-
ation & - my, so that the nominal dimension of the root
diameter can be calculated from the tip diameter in the
drawing and the tooth depth h.

2.1.9 Addendum alteration & - m,

This information is usually only necessary if it is not
certain in advance what tool addendum h,po will be
used for cutting the teeth, or if the tip cylinder will be
overcut with a standard cutting tool. This applies also
to injection moulded gears.

2.2 Gear tooth tolerances and their test dimensions

No te: Theinformation according to Sections 2.2.1
to 2.2.6 characterizes the quality of the gear teeth and
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their acceptance testing. The information is sufficient
for finding all the necessary numerical values in the
Standards DIN 3962, DIN 3963 and DIN 3967.

It is optional whether the provisions of these Sections
are supplemented in the Table by additional data
according to Section 2.2.7, see examples in Sections 4.1
to 4.3.

2.2.1 Gear tooth quality, tolerance zone

Data according to DIN 3961 and DIN 3967 or accord-
ing to DIN 58 405 Part 2.

2.2.2 Quality testing and test groups

Note: When determining the gear tooth quality by
stating function groups it is not absolutely necessary for
all the parameters and working deviations belonging to
this group to be tested; it is sufficient to test only those
parameters or working deviations which are critical for
the case concerned. For a certain function group and
gear tooth quality, therefore, test groups are feasible
and expedient in which various combinations of tests
are combined. The test groups are designated by the
letter symbals A, B and C; DIN 3961 explains which
test procedures belong to a given function group and
gear tooth quality and which parameters or working
deviations must lie within given values for this purpose.
In the Table the code letter of the selected test group

is indicated together with the gear tooth quality desig-
nation, see example in Section 4.3.

If the test group is not stated in the Table the manu-
facturer of the gear is allowed to select the test group.

2.2.3 Tooth thickness and tooth thickness allowances

In the Table the nominal dimension of the tooth thick-
ness (normal tooth thickness on the reference cylinder)
and the tooth thickness allowances are stated. This in-
formation is necessary for calculation purposes and for
checking test dimensions. The tooth thickness allowances
are specified according to DIN 3967 or DIN 58 405

Part 2.

2.2.4 Test dimension of tooth thickness

in the normal section the tooth thickness is a theoretical
value which is not directly measurable on the gear. In the
Table, therefore, it is necessary to quote one of the test
dimensions to DIN 3960. Usually it is sufficient to quote
the maximum and minimum values of the test dimension,
see examples in Sections 4.1 t0 4.3,

It may be expedient to quote the nominal dimension of
the test dimension with the allowances (e. g. when the
nominal dimension of the tooth thickness is not quoted
according to Section 2.2.3).

From the quoting of a test dimension it is possible to
find the measuring method aceording to which the tooth
thicknesses and tooth thickness fluctuation are to be
determined.

If a test dimension is missing from the Table, or if several
test dimensions are stated, the measuring method to be
applied is left to the manufacturer of the gear. The spe-
cial features of the measuring methods — see DIN 3967
Appendix B — must be taken into account.

2.2.5 Profile test range (if required)

For testing the profile form deviations it may be neces-
sary to state the test range of the involutes.

The profile test range is conveniently specified by stating
the working lengths L for the tooth root and L, for the
tooth crest, see DIN 3960.

The profile test range can also be specified by stating the
length of path of contact g,, see DIN 3960, also example
in Section 4.2,

2.2.6 Effective root diameter dy; (if required)
For the manufacture of a gear cutting tool the effective

root diameter dyy is often needed, see DIN 3960, also
example in Section 4.3.

2.2.7 Supplementary data

When required, supplementary data can be indicated, e.g.
regarding the standard basic rack tooth profile (possibly
differing from DIN 867 or DIN 58 400), see example

in Section 4.3.

It may also be necessary to fix provisions regarding non-
geometrical parameters. In the case of plastic gears it may
be necessary, for example, to provide data regarding stor-
age at certain temperatures.

2.3 Gear pairing

The pairing of gears in gear transmissions can be indi-
cated in the Table by the following data.

2.3.1 Reference number of the mating gear
or mating gears

2.3.2 Number of teeth z of the mating gear

or mating gears
If the mating gear is an internal gear, the term “‘inter-
nally-toothed’’ should be added to its number of teeth.
In the case of gears with two or more mating gears, the
detailing of all the mating gears may obscure the position.
In such cases it is advantageous to indicate the largest
length of path of action arising or the corresponding
working lengths, see Section 2.2.5. The data according
to Sections 2.3.1 to 2.3.3 can then be dispensed with,
see example in Section 4.2.

2.3.3 Centre distance ¢ in transmission housing
and centre distance allowances A,

The centre distance ¢ is reckoned as positive for external
gear pairs and negative for internal gear pairs, see

DIN 3960. In drawings a centre distance is always indi-
cated without sign. '

3 Data on preparatory treatment

If necessary, data regarding preparatory treatment
{machining allowances, measured quantities) may be
inserted in a special panel.

4 Examples for tables according to Section 2

in the examples the allowances for the test dimensions
of tooth thickness are calculated from the tooth thick-
ness allowances according to geometrically ideal pre-
conditions. The corrections necessary on the basis of
practical experience and depending on the factors asso-
ciated with the measuring methods {see DIN 3967) are
not considered here.



4.1 Table for an external straight cylindrical gear

In addition to the minimum data, the base tangent
length and tolerances for the individual parameters
are stated here.

4.2 Table for an external helical cylindrical gear

In addition to the minimum data, the information given
here includes provisions on quality testing to DIN 3961,
the two-flank working distance with the working devi-
ation and working error, the effective root diameter and
(instead of several mating gears) the largest length of
path of contact arising.

4.3 Table for an internal straight cylindrical gear

In addition to the minimum data, the information stated
here includes provisions on quality testing to DIN 3961,
the diametral two-ball measurement with measuring ball
diameter and the effective root diameter.
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Table for Section 4.1

external
Cylindrical gear int |
Module my 3,5
Number of teeth z 17
Standard basic rack gear teeth DIN 867
tooth profile tool DIN3932-Ix 3,5
Helix angle B 0°
Flank direction —
Reference diameter d 59,5
Base diameter dy, 55,9120
tfgjecf’?i'::?:nT r)'nodification + 0,5180
Tooth depth h 7,88
Addendum alteration ke my
Gear tooth quality, tolerance zone 6e 26
Test group to DIN 3961 1)
Tooth thicknesswith allowances s,, | 6,818 :g:?\gg
= | Normal chordal tooth s
¢ | thickness —
£ | and height above chord h
S
ﬁ Base tangent length Wy | Maximum2?, 868
3| over k teeth k= 3 | Minimum 23,811
§ Radial or diametral test
§| dimension M, or My
g . N
2 and diameter of measuring
5 | ball or measuring roller Dy
& Two-flank working distance a”
Further gear tooth
tolerances and test data:
per. wmdividual rifcl« deviation -F? + 0,003}
pev. Fotal I)h‘cl« deviation Fe 0,028
Mating | Reference number R #12
98ar | Number of teeth 2z 33

Centre distance in housing

- ’ +
with allowances ¢ 90,060 £ 0,020

Working lengths L. L
or length of path of contact Sa

Supplementary data {if required):

1) These tests are left to the manufacturer’s
discretion if no data are provided.

2) Sign according to DIN 3960, October 1976

edition.
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Table for Section 4.2 Table for Section 4.3
external —external—
Cylindrical gear intermal Cylindrical gear internal
Module my 3 Module my, 2
Number of teeth z 28 Number of teeth z 143
Standard basic rack ~_ gear teeth DIN 867 Standard basic rack ~ 9ear teeth  |see below
tooth profile tool DIN3972-I x 3 tooth profile tool
Helix angle B D'N(z’,?osz'-;?gns)% Helix angle B 0°
Flank direction ’9)(4’ Flank direction —
Reference diameter d 88,056 Reference diameter d 286
Base diameter dy 82,2340 Base diameter dy,
Jdneaeatn . |+ oz0s0 e
Tooth depth h 6,5 Tooth depth h 35
Addendum alteration k-my Addendum alteration ke my,
Gear tooth quality tolerance zone 8e 26 Gear tooth quality tolerance zone od 28
Test group to DIN 3961 1) N8B Test group to DIN 3961 1) Tsc¢
Tooth thickness with allowances s, | 5,160 _ o' Tooth thickness with allowances s» 12,935 _ o3¢0
=1 Normal chordal tooth B < | Normal chordal tooth B
@ thickness — & r thickness —
£ | and height above chord h £ and height above chord h
ol 2
£ | Base tangent length Wy f':' Base tangent length Wy
"g? over & teeth k= § over k teeth k=
5 | Radial or diametral test 6| Radial or diametral test M Max. 28284
£| dimension M, or My é dimension M, or My |[9K . 904q
& | and diameter of measuring q;, and diameter of measuring
.§ bal! or measuring roller Dy -g ball or measuring roller Dy 3,500
& | Two-flank working distance a”* g::’::: }%};}gg | Two-flank working distance a”’
Further gear tooth ' Further gear tooth
tolerances and test data: tolerances and test data:
Number of master qear I L 322/0 oo A L.
. - . . ‘ +
pec. ‘f‘wo-«pauk wn‘kms Soviation F;” 0,045 per mdividual prich deviation fe 2 0,022
er. two-flauk oorking exror  p¥ 0,018 Effective voot diameter 4o 8G9 A2
él‘&l‘c e root diaweted dyue ' 84,53 ﬁc Nf 289,
Mating| Reference number Mating | Reference number 12/6%F2a
gear | Number of teeth z gear | Number of teeth z 27
Ct_entre distance in housing a C?ntre distance in housing 16 + 0,0%0
with allowances with allowances
Working lengths L, L¢ Working lengths L, L¢
or length of path of contact -t 1,32 or length of path of contact ga
Supplementary data (if required): Supplementary data (if required):
\\ N \, \\ ~, \\\ \\ "
Numl)er 0{‘(‘80'“4 ﬁ‘f P[M{yu-'f)’r,a w#er 32 t\ c) i\\\\?\ . i : &
. . Jo0 NNy )
Helical ‘juldnuao lead 320 L

%
N3 3142|3142

edition.

1) These tests are left to the manufacturer’s
discretion if no data are provided.

2) Sign according to DIN 3960, October 1976

edition.

1} These tests are left to the manufacturer’s
discretion if no data are provided.

2) Sign according to DIN 3960, October 1976




4.4 Abridged Table for an external cylindrical gear

The only information stated are the geometrical para-
meters of the gear teeth plus the gear tooth quality with
the symbols for the tooth thickness allowances to

DIN 3967 and the test dimension to be determined for

DIN 3966 Part 1
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45 Abridged Table for an external cylindrical gear

The only information stated are the geometrical basic
parameters of the gear teeth and a note concerning the

other setting data.

the tooth thickness. Cylindrical gear _eXternal
Cylindrical gear external Moduls . 3
Module my LS Number of teeth z 28
Number of teeth z 84 Standard basic rack tooth profile DIN 867
Standard basic rack tooth profile DIN 867 Helix angle i DN 3972 ‘1’7/“”576
- ° “Arzray")
Helix angle B " -
Flank direction (4}
Flank direction left - - -
Addendum modification 0 antre distance in housing a 400 * 0,050
coefficient X with allowances
Gear tooth quality, 8d 25 Mating | Reference number Z 3028
tolerance zone ear
o 00 g Number of teeth z 53
Base tangent length Wi | 134,586 — o' 4e0 - :
over k testh k=10 ' Setting data according to No. Z 789/3
Centre distance in housing
with allowances a 200 * 0,050

Further Standards

DIN

DIN

DIN 3966 Part2

DIN 3972

DIN 3978 Helix angles for cylindrical gear teeth

867 Basic rack of cylindrical gears with involute teeth for general and heavy engineering
868 General definitions and parameters for gears, gear pairs and gear trains
Information on gear teeth in drawings; information on straight bevel gear teeth

DIN 58 400 Basic rack profile for spur gears with involute teeth for fine mechanics
DIN 58 406 Part3 Spur gear drives for fine mechanics; indication in drawings, examples for calculation
DIN 58 412 Standard basic rack tooth profiles for gearcutting tools for light precision engineering to DIN 58 400

and DIN 867

Reference profiles of gear-cutting tools for involute tooth systems according to DIN 867
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Explanations

This Standard contains data from the International Standard 1SO 1340 — 1976 plus further
information. These particulars apply to the finished cylindrical gear. In the case of the data
in the Table, the reference diameter is quoted as in the International Standard; the standard
tool profile, the addendum alteration and the working lengths or the length of path of contact
have been added. Information on the maximum speed of the gear and on the circumferential
backlash has been deleted.
The definitions and parameters in this Standard relate to DIN 3960 ‘‘Definitions and para-
meters for cylindrical gears and cylindrical gear pairs with involute teeth’’, October 1976 edition.
The designations have been coordinated with DIN 3998 Part 2 “Designations of gears and gear
pairs; cylindrical gears and cylindrical gear pairs”, and the symbols with DIN 3999 *‘Symbols for
gear teeth”’.
Only one basic type has been used for the examples of data in the Table; this is intended to be
used as far as possible as an example for all cases.
For the angle dimensions occurring in the Table data the units stated should be the degree with
decimal subdivision and, in brackets, the units degree, minutes and seconds. For angle dimen-
sions in calculation sheets it may be found in systems with a limited stock of symbols (tele-
printers, data processing) that the unit symbols for degree, minute and second cannot be repre-
sented by the superscript symbols ° * *“. For such cases DIN 66 030 ‘‘Representation of unit
names in systems with a limited stock of characters’ (subsequent edition at present still in draft
form) provides for the following representations of the unit names:

deg or DEG  for degree {angle)

mnt or MNT  for minute (angle)

sec or SEC  for second (angle).
For further abbreviations of the unit names, d, m and s are recommended, e. g. 17d27m27s.



