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1 Scope and field of application

This standard specifies how dimensions are ta be indicated
on technical drawings. The dimensions indicated apply to
the end product, i.e. the final state of an object as repre-
sented in a given drawing,
NOTE. The final state represented in the drawing
can be the raw, intermediate or finished state of the
object.
What dimensions need to be indicated is a function of the
use to which the drawing is to be put (e.9. design drawing,
production drawing, test drawing, assembly drawing (cf.

DIN 198 Part 1)). The arrangement of the dimensions in the
drawings or the choice of the termination style may depend
on the technique used to produce the drawing (manuai or
machine-drawn).

The figures shown in this standard are exampies serving to
indicate the principles concerned. They are only as com-
plete as is necessary 1o illustrate the text.

2 Concepts
See DIN 406 Part 10.

Continued on pages 2 to 30

107



01=12-12; 2:46PM;

# 25/ b2

Page 2 DIN 406 Part 11

3 Elements of dimensioning
3.1 Dimension lines
Dimension lines shall be drawn

— paraliel to the length to be dimensioned in the case
- of linear dimensions (see figures 1 and 2);

— as an arc around the vertex of the angle or the cen-

tre of the curve in the case of angular dimensions (see

figures 3 and 4).

--

Figure 1
(figure 8 in 150 129)

Figure 2

——

Figure 3

Figure 4

Angular dimensions up to 30° may be indicated by straight
dimension lines drawn approximately perpendicular to the
bisecting line of the angle (see figure 5).

Figure 5

Where features are represented as interrupted views, the
dimension lines shall be shown unbroken (see figure &)

Figure 6
(figure 9 In 1SO 129)

Dimension lines shall not generelly inlersect or cross other
lines. If that cannot be avoided, they shall be shown without
8 break (see figures 1, 4, 7 and 11),

108
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Figure 7
(modified version of figure 10 in ISO 129)

Dimension lines may be shortened when
— used 1o indi¢ate diamsters (see figures 35 and 56);
= only one half of a symmetrical feature is represented
in & view or section (see figure 27):
— an object is shown haif as a view 2nd half as a sec-
tion (see figure B):
— the reference points of dimensions falt outside the
iimits of the space available (see figure 9).

Figure 8

Figure 9

3.2 Projection fines
Projection lines for finear dimensions shail be drawn at right

. angles 1o the feature being dimensioned (see figures 1 to 3

610 8 and 10),

ARSI S RSN

Flgure 10
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. Where necessary tor the sake of clarity, projection lines may
be drawn obliquely (preferably at an angie of less than 60%
but paralle! to each other (see figure 11).

Figure 11
(figure 6 in 1SQ 129)

fntersecting extension lines from feature outiines shall be

drawn so as io extend slightly beyond their paint of inter-

section (see figure 12).

i

7

Figure 12
(figure 7 in I1SO 129)

In the case of projected outlines at transitions, etc., the pro-
jecticon lines shall be drawn to the point at which the exten-
sion lines intersect (see figure 13).

Figure 13

Projection lines may be shown broken If the continuation of
the line after the break is clearly recognizabie (see figures
14 and 15).
In'the case of angular dimensions, the projection lines shall
take the form of extensions to the legs of the angle (see
figure 15).

N
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Figure 14

Figure 15
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The vertical and opposite angle may also be indicated (see
figure 16),

e

Figure 16

To emphasize that features repeated.at intervals have the
same dimensions and tolerances, the features concerned
may be shown connected by a common projection line (see

figure 17).
T T
|

Figure 17

in drawings in which, for special purposes, thick lines are to
be used (e.g. in printing block drawings), the projection lines
for external dimensions shalt be drawn on the cutside edge
of the outline and those for internal dimensions on the
inside edge (see figures 18 and 19).

7z ‘
n

Projection lines shall not be continued from one view to
another, and shall not be drawn parallel to the direction of
hatching.

3.3 Leader lines

Leader lines shall be drawn obliquely to the object repre-
sented. They shall terminate with
— an arrawhead if they end on the outline of the object
(see figures 20, 86 and 87);
— a dot or a circie if they end within the outline of an
object (see figures 21, 84 and 85);
— without termination symbols when ending on all
ather lines, (e.g. dimension lines, centre lines) (see fig-
ures 22, 24, 25 and 36);
— with termination symbols when used to establish
references (see figure 79),
NOTE. These principles on the use of leader lines
correspond to those given in ISO 128 : 1982, They are
to be ampiified and defined more accurately in the
coyrse of the revision of that standard and will then
be issued as a separate standard.
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L1

Figure 20

m] )
Figure 21

3
(5.4, 1

Figure 22

3.4 Terminations
Dimension lines shall terminate:

— with a sofid biack arrowhead, as shown in figure 232

(the normal termination; see figure 24);
— preferably, in the case of computer-aided drawings,
with a closed unfilled arrowhead, as shown in figure
23b; ‘ ;
~ for special applications (e.g. drawings in the building °
and construction industries), with a closed unfilled ar-
rowhead, as shown in figure 23 ¢ (see figures 25 and 26);
— for special applications (e.g. drawings in the building
and construction industries), with an obligue stroke, as
shown in figure 23 d (see figure 25);
— where space is limited, preferably with a solid dot as
shown in figure 23 e (see figure 24y,
— with an unfilled circle, as shown in figure 231, to indi-
cate the origin when dimensioning from a common fea-
ture (see figure 26).
NOTE. For dimensions of arrowheads, obligue lines,
dots and circies, see DIN 408, Pari.10,
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Figure 24
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Figure 25
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Figure 26

Qutlines and/or other lines in close proximity to each other
shall be interrupted 1o ensure thet the line to which the ar-
rowhead termination refers can be clearly distinguished

(see figure 27). 7
%

IS |

Figure 27

e

Cnly one style of arrowhead termination, or oblique strokes,
where necessary in conjunction with dots, shall be used on
a single drawing.

3.5 Dimensional values

3.5.1 Size and style of lettering
Character height shall be as specified in DIN 6774 Part 1,
the style of letiering shail be styie B, vertical, as specified in
DIN 6776 Part 1, '

3.5.2 Indication in two reading directions {method 1)

This method is the preferred method, The dimensional
values shall generally be placed so that, in the viewing direc-
tion of the drawing (see DIN 406 Part 10), they can be read
from the bottom and from the right-hand side of the drawing
(see figures 28 to 41).

Bo,,
%
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o B0 | 160
° 360
Title block
Flgure 28

In parallel dimensioning, the dimensional values are generally
placed peraliel or at & tangent to their dimension lines, and in
the middle, above and clear of them (see figures 28 to 37).
See figures 28, 35 to 37 and 59 for exceplions.
NOTE. See DIN 6771 Part 6 for preprinted drawing
sheets.
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Figure 30
(figure 17 in IS0 129)

Figure 31
(figure 19 in ISO 129)

Even when the orientation of the object in acutal service
does not correspond to the reading direction of the drawing,
the dimensional values shali still be placed in the reading
directions from below and from the right (see figure 32).
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' Title block

Flgure 32
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Figure 33
(figure 16 in 1SO 129)

When several parallel or concentric dimension fines are
required, the dimensional values shall be staggered (see
figures 29 and 35).
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Figure 35
{figure 23 in 1SO 129)

if there is insufficient space above the dimension line, the

dimensional value shall be placed on a leader line (see
figure 36) or abave the extension of the dimension line (see

figure 37).

3.5

12
20 . 25
l =t
i
Figure 36 Figure 37

In superimposed running dimensioning, the dimensional
values shall ba placed either
~ close to the terminations shown in figure 23 3, b, c or
f, parallel to the corresponding prajection line {see fig-
ures 38 and 39);

m
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— close to the terminations shown in figure 23 a, b, c or Non-horizontal dimension lines shall be interrupted, prefer-
1, parallel or at a tangent to the dimension line, and ably near the middle, to permit the dimensionat values 1o be
above and clear of it (see figures 40 and 41). inserted (see figures 42 to 44, 47 and 48},
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Figure 38
(figure 34 in IS0 129)

Title block
Figure 42
- 30\ ‘T /30/ P
30\ : /30
30 30
A~ ™~
: A/ P .
Figure 39 X 30 3
/ | \
Av Figure 43
]
60°
0 150 420 640
¢ [
Figure 40 . e

(figure 35 in ISO 129)

600

Figure 44
{figure 22 in ISO 129)

Angular dimensions may also be indicated in the reading
direction of the title block without the dimension line being
interrupted {(see figure 45).

Figure 41

3.5.3 Indicatlon In one reading direction (method 2}

All dimensions may also be indicated in the same reading Figure 45
direction as the,title block (see DIN 406 Part 10), (figure 18 in 1SO 128)

112
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Dimenslons may alsa be indicated on a horizontal extension
to a dimension line (ses figure 48).
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Figure 46
(modified version of figure 25 in 150 129)
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Figure 47
{figure 21 in 1ISO 129}
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Figure 48

(figure 20 in ISO 129)

3.6 Dimensional units
See subclause 3.5.3 in DIN 406 Part 10.

4 Indication of dimensions
4.1 Arrangement of dimensions

NN

Figure 49

DIN 408 Part 11 Page 7

Dimensions for internal and axternal farms and for individual
tealures (e.g. groove. projection, hoie) shall wherever pos-
sible be indicatad in the same view/saction, arranged in
groups of assoctated dimensions (see figures 49 and 50).

Figure 50

Where several parts are drawn and dimensioned in an
assernbly, the dimensions (e.g. the linear and diametral
dimensions) rélating to each part shall be grouped together
and the groups kept as separate as possible (see figure 51).

3
N
N

Figurel51
(modified version of figure 58 in ISO 129)

In master drawings (i.e. drawings representing a part which
fs to be produced to the same configuration but in different
sizes), the variable dimensions shail be indicated on the
drawing by letters instead of the respective dimensionat
values, the numerical values of the latter being assignedina
tabie to the appropriate letter {see figure 52).
Each line of the table appties to one size of the part and is
given an identification number.
The appropriate graphical symbols and signs (e.g. @ for
diameter, n for arc length, ( } for auxiliary dimensions, or M for
metric screw thread), are to be assigned to the dimensionai
values and not to the dimension letters (see figure 52).
NOTE. See ISO 3898 for specifications for letters
used to represent dimensions.

113
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a All dimensions in a chain of single dimensions may be sepa-
rately indicated If
AW — one dimension in the chain is indicated as an auxil-
iary dimension (see figures 148 and 149), or
J] — the dimensions are indicated as theoretically exact
; dimensions (see figures 151 1o 154).
o U AR WOV, S ->_|...._.-_

422 Diameters

T/ The graphical symbol @ shall always precede the dimen-
sional value (see figures &5 to 59),

@i0
I
T

Figure 55
(figure 27 in IS0 129)

11 b d a 12 - Ty i) t

Nr. h
+2 +0.2 +0.1 %+0,2

1 80'32 @10 |12 50 |R 6|{R18}| 2

2 | 100 | 40 [M121016| 84 |R B [(R20)] 16

3 1120} 4B [@16:0320| 78 |R10{(R24)| 6

30

Figure 52°

The simplified indication of dimensions with the letier { may I :

be used: ! t=2
— within the outline (see figure 54); :
— on a horizontal extension to a leader line (see figures

Figure 56

42 and 56}, ‘ /]
— inthe table on a master drawing (see figure 52). .

Ta avoid duplication of tolerances and the accumulation of
individual tolerances in respect of the overall dimension, the 4up3 2

dimensiong in a chain of single dimensions shall not all be

indicated (see figures 53 and 54), Figure 57
49 ]
5 10 6 13 5 o
i
Y

L -
Figure 58
- - ~y - Where there is insufficient space, diameters may aiso
] be piaced outside the features to which they refer (see
Figure 53 figure 59).
22
e e
t=2
g Br
2 =T
o [at)
A
70 200 X
460

Figure 54 - -— I

(modified version of figure 32 in IS0 129) Figure 59
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4.3 Radli

The capital letter R shalt always precede the dimensional
value. The dimension lines for radil shall be drawn from or in

line with the centre of the circle of which the arc is a part
and shall be terminated with an arrowhead touching the arc,
inside or outside the feature outlina (see figures 60 to B6
and 68 to 72). i

Figure 60
(figure 28 in 1SO 129)

w0

Figure &1

]

/

16

50

Figure 62

Figure 63

The dimension lines for two or more radii of the same mag-
nitude may be combined (see figures 64 and €5).

RS
RS

Figure 64 Figure 65

The radius of a semicircle which connects parallel lines
must be indicated (see figure 68). may be indicated as an
auxiliary dimension (see figure 886}, or it may, if the geometry
is sufficiently clear without it, be omitted (see figure 67).

BIN 406 Part 11 Page 9

30

Flgure 66

16

3¢

Figure 67

22

Figure 68

. If the centre of a radius is not given by the geometry of

adjacent features, the dimensions required to define its

' location shall be indicated (see figure 69).

R2S

/
P60

TR K | | |

25

Figure 69

Dimension lines for large radii, where the centre of the arc
fails outside the fimita of the space availabie but needs {0 be
located, shall be drawn in the form of a right-angled zigzag.
The dimensional value shafl be indicated on the section
which touches the arc and be aligned with the geometrical
centre of the radius (see figures 70 and 71). In the case of
computer-aided drawings, only straight dimension lines
{without a zigzag) are to be used,

115
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Figure 70
(figure 15 in IS0 129)

T

Figure 71

Where a number of radii share a common cenire, the
dimension lines shall either terminate at a small auxiliary arc
or be interrupted {see figure 72).

Figure 72

4.4 Spheres

The caplal letter S shall always pracede the diameter or
radius indication (see figures 73 to 75).

116
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¥

Figure 73 Figure 74
(figure 31 in 1SO 120}
Z,
S‘?ﬁ()
\\

%

Figure 75
{figure 30 in 1SC 129)

4.5 Arcs

The graphical symbol ~ shall normally precede the dimen-
sional value (see figure 78). In drawings produced manually,
a modified form of the symbol may be placed above the
dimensional vaiue (see figure 77).

In the case of central angles up to 90°, the projection lines
shall be drawn parallel {o the bisecting line of the angle.
Each-arc dimension shalt be indicated with its own projec-
tion lines. Contiguous arc dimensions and linear and angular
dimensions contiguous io arc dimensions shall not be indi-
cated on the same projection line {seé figure 78),

105 108"
B A
! . ¥
Figure 76 Figure 77
{figure 43 in ISO 129)
20 .~z
"3;0

ZH7Z

Figure 78

In the case of central angles greater than 90°, the projection
lines shall be drawn in ine with the centre of the arc. Where
the reference is nol clear, the connection between arc
length and the dimensional value shall be indicated by a line
with arrowhead and dot or circie on the dimension ne (see
figure 79}). Contiguous arc dimensions or linear and angular
dimensions contiguous 1o arc dimensions shall be indicated
on the same projsction line {see flgure 79).
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Figure 79

4.6 Squares

The graphical symbol O shall aiways precede the dimen-
stonal value. Only one stde length of the square shall be indi-
cated {see figures 80 to 83).
NOQTE. Square features should, for dimensioning
purposes, preferably be represented in a view in
which the shape is evident (see figures 81 and B82). in
accordance with DIN 6 Part 1, crossed diagonali fines
{type DIN15—Bline) indicate a flat surface (see
figures 80 and 83).
In other fields, crossed diagonal fines may have a dif-
ferent meaning (e.g. be used to indicate an aperture:

cf, DIN 1356),
—t 4 =2 -
=] L
060
Figure 80 Figure 81

{figure 28 in ISO 129)

037 |
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Figure 82 Flgure 83

DIN 408 Part 11 Page 11

4.7 Widths across flata

The capital letters SW shall always pracede the dimensional
value when the clearance of the Hats cannot be dimen-
sioned in the drawing (see figures 84 and 85).

NOTE. See DIN475 Part1 for selected widths
acrass flats,

SW1FDIN. .
Figure B4

SWI70IN...
Figure 85

4.8 Rectangles

The side lengths of a rectangle in a drawing may be indi-
cated on a horizantal extension to a leader line. The dimen-
sion of the side length at which the leader line terminates
shall be indicated first (see figures B6 and 87).

_Combination of the side lengths with the dimension of the
-third side (side length X side length X thickness or depth) is
‘permitted (see figure 87). In this case, a second view or a
.section shall be drawn.

200 x 300

t=15

Figure 86

r 1 i_____uj_i

250xS0x40
N
300 %200 x 50
Figure 87
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4.9 Slopes

The graphical symbol [~ shall always precede the diren-
sional value of the slope (as a ratio or percentage). This indica-
tion should preferably be placed on a horizontal extension to a
leader line (see figure 88). it may also be placed above the line
of the sloped area (see figure 80) or horizontally to i (see
figure 88). The symbol [~ symbolizes the shape of the part at
the siope (see figure 88).

The angle of inclination rmay, if relevant for producticn reasons,
be indicated as an auxiiary dimension (see figure S0).

Figure B8

=ML

A%

Figure 89

Figure 80

4,90 Tapers

The graphical symbol [> shall always precede the iaper (as
a ratio or percentage) on a horizontal extension 1o & leader
line (see figures 91 and 92).

17

/

(o184

o 21

49
Figure o1t

18

The orientation of the symbol shall be the same as that of
the taper (see figures 91 and 92).
‘ 115

o

32
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T

1x45°
60
Figure 92

NOTE. See ISO 3040 for the indication of dimen-
sions and tolerances of cones.

411 Chamfer, edges and countersinks

Dimensions of chamiers with an angle other than 45 % shall
be indicated using dimension lines and projection lines (see
figures 93 1o 95).

oy
i \ e - — @13
&
‘\ - 30
2z
Figure 93 Figure 94

(moditied version of
figure 52 in IS0 128)

{(modified version of -
figure 52 in 180 120)

—— 300

Zi

Figure 95

Dimensions of charnfers with an angle of 45° shall be indicated in
simplified form as the chamfer width X 45° (see figures 96 o 102),

N,

2x45°

Figure 56
(figure 53 in 1SO 129)

7

7

Figure 97
(figure 54 in ISO 129)

2x45°
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Flgure 98

The dimensions of the chamfer, both when represented and
not represented in the drawing, may be indicated by means
of a leader line (see figures 99 {0 102).

NOTE 1. Figures 99 to 102 represent cylindrical
parts or holes.

NOTE 2, See DIN 6784 for the indication of specifi-
cations on workpiece edges.

2x45°

Figure 99
(figure 53 in 150 129)

/ SN 2x45°

Z.
Figure 100

{figure 54 in IS0 128)

0,6 x 45°
0,6 x 45°
L
“
Figure 11 Figure 102

Conicat countersinks shall be dimensioned by way of the
diameter and angle of the countersink (see figure 103} or by
its depth and angle {(see figure 104).

DIN 406 Part 11 Paga 13
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92°
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Figure 103
{modified version of figure 55 in IS0 129)

}Z 7,
P

9z°

35

Figure 104
(modified version of figure 55 in (SO 129)

4.12 Repeated features )
Linear or angutar dimensions for repeated and equidistant
features shall be indicated as shown in figures 105 to 108
and figures 113 and 114,

The overall dimension of the spacings between the features
shall be indicated as an auxiliary dimension without further

: designation or specification.

5x18(=90)

Figure 105
(modified version of figure 45 in ISO 129)

—
18
15 1Fx 18 (=306}
Figure 106

(figure 47 in 1SO 129}

19
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5x10°(=50°) T
Figure 107 ‘ Figure 110

P50/ & =P8

5=10°{=50°)

Figure 108

Repeated and associated features may be represented:

— complete as to number and size {see figures 112 and
1158); X

— only ence in full (see figure 113);
as interrupted views (see figure. 114);
— in half or quarter views (ses figure 109):

— only as centre lines or axes of coordinates (see fig-
ures 110 and 111});

The number of features shall be shown;

— by their being represented in full (number and size)
(see figures 112 and 115);

t

by. indication of the number of spacings or the Figure 112
- : modified version of figure 48 in ISO 128
dimensions of the spacing (see figures 113 toc 115 and {modifie I gure 4 )
152); _ © 6xB
— by direct specification (see figures 109 to 111).
In addition to the number of spacings or the dimensions of
the spacing, the number of features may also be stated (see | |
figure 118). That does not apply when features are repre- I i |
sented in full (number and size). @ i |
|/ | |
6x912—
i5
5 5x15{=75)
Figure 113
15 o
E ¢
L08
3 2
el
9x2{=18)
Figure 109
{moditied version of figure 49 in 1SO 129) Figure 114

120
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(rmodified version of figure 50 in ISO 120)
Groups of repeated features of different sizes shall be iden- 413 Screw threads

tified by capital letters, their significance being indicated on

. : . - For standardized secrew threads, the codes specified in
the drawing close to the object concerned (see figure 116).

DIN 202 shall be used. As a rule, these codes consist of the
code for the thread type (e.9. M, R, Tr}, the nominal diameter
(thread size), the pitch, the number of threads per inch/mm,
and, where relevant, other data, such as thread direction or
tolerance.

See axample in figure 118.

Chamfers for external and internal threads are only to be
dimensioned if they do not correspond to the thread major
or minor diameter (see figure 119).

For further details, see 1SO 6410-1.

A=912
B=9108

|

Figure {16 : — —

(modified version of figure 51 in ISO 129) : ? !
1

Where the majority of the repeated features of a part are of

the same size, with only a few repeated features being of

different size, dimensioning may be effected by a combina- Figure 118
tion of direct indication of the dimensions and indication by

capital letters (see figure 117).

TriGx7

(=) ~F =4
T g 5§ 8
[,
Azpl
Figure 117 Figure 119
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414 Grooves

Grooves shall be dimensioned as shown in figures 120 to
134. The depth of grcoves which are open on at least one
side shall be dimensioned from the opposite side (see figure
120), and in all other cases, from the groove side (see
figures 121 to 128). The groove depth is defined as the
greatest distance from the external diameter of the body to

the bottom of the groove.
18 P9

A
i

53-02

@60 h9
Figure 120
BP9

T+0,2

|1

N\

)

120°

@ 6009
Figure 121

&

&6N9

e

Flgure 122

See figure 123 for the dimensioning of the groove depth
when the bottom of the groove runs parallel {o the surface

line of a cone.

2540'2

73+Q1

|

15401

172
7

S

Figure 123

122

When the bottom of the groove runs paratlel to the ct
axis, the depth of the groove shall be dimensioned from 1
surface line of the larger cylinder (see figure 124).

36+0,3

8+01

[—

Figure 124

When represented in the view from above, the depth of the
groove may be dimensioned in simplified form by way of the
letter h and the dimensional value (see figure - 125) or in
combination with the groove width (see figure 126),

h=7+07

Ve
o N &
N A ®

50+0,3

Figure 125

18P9 xF+0.2

1

50+0.3

‘.Figure 126

+

See figure 127 for the dimensicning of keyways in cylindrical
bores.

NOTE. To ensure proper function, the dimensioning of
keyways may further require, where corresponding
accuracy requirements have been made, the specifica-
tion of geometrical tolerances as given in iSO 1101 (e.g.
for parallelism or symmetry),

18 JS9

y /Ay
i

S
&8

/

Flgure 127
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Sea figure 128 for the dimensioning of keyways in tapered
hubs {where bottom of groove runs parallel to surface of

cone}.
.i

L/

.

See figure 129 for the dirnensioning of keyways in tapered
hubs (where boitom of groove runs parakiel to cone axis).

2227

\--\--m—n

42402

v

Figure 129

See figure 130 for the indication of direction of slope in the
case of parallel hubs with tapered keyways by means of the
graphical symbol for 'stope’.

18010
S $
L5, 3
b=y

AN

See figures 131 and 132 for the complete dimensicning of
grooves/undercuts (e.g. for retaining rings).

Figure 130

1,3H13

|
|
® 21h11

Figure 131
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11H13

@22H1

7]

Figure 132

See figures 133 and 134 for simplified dimensioning of

grooves undercuts (e.q. for retaining rings).
‘ R |

L3R =@ 21h1N 1,TH13 x@ 22HN

0. AL

Figure 134

. Y

-H-- - —
Figure 133

415 Developed views
See figure 135 for the dimensioning of the initial outlines of
. @ part as auxiliary dimensions,
NOTE. A type DIN 15 =K line is to be used for draw-
ing the initizl outlines.

by

t

22

(77}
Figure 135

Where the initial outline is not represented, the symbol for
‘effective length’ may be used to indicate this dimension;
see figure 136,

215

58

Q.80
Figure 136

123
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4.16 Limited areas

A limited area which is subject to special conditions shall be
indicated by a type DIN15 — J iine (see figures 137 to 141).
Where there is no risk of confusion, rotationally symmetrical
parts need only be thus marked on one side (see figure 137),
but marking on both sides is permitied (see figures 140 and
141).

If the limited area is defined by the contour of the feature,
no dimensions shall be indicated {see figure 139).

[1]

Figure 137

Figure 138

Figure 13%
{modified version of figure 60 in IS0 129)

4.17 Coated objects

In the case of ‘objects with surfaces which are to be coated,
the dimensions prior and subsequent to coating may be
indicated (see figure 140).

{type of surface finish)

._é:‘ p—

812001
I
|
!
f
[ 1M620,4]

Flgure 140

Where the coating requires subsequent treatment, the coat-
ing dimension may also be indicated in square brackets
(see figure 141).

NOTE. Cf. DIN 50 960 Part 2 for specifications with
respect 1o finishes.

124

%;/ (type of surface finish)
Z X

_— —
o~ ™~
=y =3
Saf - - o

- — .

— =

GE Y

s =
Figure 141

4,18 Symmqtrical parts

The dimensions of symmetrically arranged features shall be
indicated, irrespective of the type of representation (in full,
half or quarter view), only once. The dimensions of individual
features shall wherever possible be indicated together (see
figure 143).

The symmetry of features need not generally be dimen-
sioned (see figures 142 to 144).

29
(48)

58
(82)
Figure 142
[R6)
[
o~ = v
o~ !
! o
~
82
Figure 143
-t
{
30
50
Figure 144
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4.19 Measuring points

The position of measuring points shall be Indicated by the
symbol ¥ and the corresponding dimensions (see figures

145 and 148).

Figure 145

Figure 146

See DIN 6773 Parts 2 to 5 and DIN SQ 960 Part 2 for further

examples.

& Special dimensions

5.1 Auxiliary

dimensions

Auxiliary dimensions as specified in DIN 406 Part 10 shall be
placed in round brackets. See figure 147 for the use of
auxitiary dimensions to indicate functional relationships.

prpy AT
——

L

HATE T

v

(140

j i

5

- L

(560} | (5601}

\/‘1

Centre of bearing

Figure 147

Figures 148 and 149 show how auxiliary dimensions may be
used to avoid closed chains of single dimensions.

e

30

{60)

%0

Figure 148
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28 {18)
ST o
b= ~ wn
- his S < IO S | Mo Y =1 B
o~
) § ’eJ g B b=
& h S
R
{11 24 /_,
3% M|
46
Figure 149

5.2 Informative dimensions

informative dimengions as specified in DIN 406 Part 10 are
indicated in" appropriate product documentation without fur-
ther identification (e.g. as overall dimensions; see figure 150).

1165

Figure 150

5.3 Theoretically exact dimensions

Theoretically exact dimensions as specified in DIN 406
Part 10 are to be placed in a rectangular frame and indi-
cated without tolerance (see figures 151 and 152). That also

applies for theoretically exact dimensions in tables (see
figures 153 and 154),

P}
N

Fan'
h T

L0

0 ]

Figure 151

125
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The position of the features shall be located by other speci-

fications (e.g. by way of a tolerance of position; see figure 1
152). ) $

@8 |-$- ¢0,1IA]B

Fan
N
I

‘ X
item | x y 4
Figure 152 1 @155
2 ? 135
4 2135
5 @ 26
<
7

23
~$. Figure 153
[ 2.4

|
&,
@

Origin tem X ¥ d Tolerance of position

0 —_ -_—

@ 18 [$|¢0,1|A|B,

-
oy
-
EH °

1 12 18 (-@-|0.115]|-¢-[O,2|Al
1 2 |30403|70503| — -
2 21 [El @ B11HI3 -

Figure 154
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5.4 Raw dimensions m
Raw dimaensions as specified in DIN 406 Part 10 are indi- oL

cated in production drawings in square brackets when a A3
drawing of the object in its raw state is not made {see figure
155). The significance of the brackets shall be indicated h

above the title block.
| IS

50201 1500.1 250401 %

[-150+1,51 |{-100+1] (10021 }[1501,5)
k4

S

NS

L
il i

»
D
'~

1]
SRR
€ gg( 1/&|
by
[ L
Figure 157

Figure 155

5.6 Check dimensions

Check dimensions as specified in BIN 406 Part 10 shall be
placed in a frame formed with two semicircles {see figures

5.5 Dimensions for initial processing with
reference to a datum

The dimensions for the initial processing of unfinished parts 158 and 159),

{see DIN 199 Part 2 for concept) involving material removal

may be indicated by way of a datum as specified in DIN 406 50+0.1
Part 10 {see figures 156 and 157). Where the centre of a fea- ~

ture serves as the origin for processing, a datum triangle ( +0;100 )
shall be placed on the dimension tine of that feature and J2-0122

joined to the line of symmatry from which the datum derives
{see figure 166).

If the daturn and the dimension of initial processing cannot
be joined or if it would not be expendient to do so, the
datum shall be indicated by a capital letter in a box, as spec- .
ified in I1SO 5459 (see figure 157). N

In the case of unworked surfaces and other surfaces which j
can differ considerably from their theoretically exact shape,
datum targets as specified in 18O 5459 shall be specified
(see figure 157).

The indication of a datum is only required if the datum
dimension does not clearly define the datum feature or :
datum target, Other possibilities of indicating the dimen- {40
sions for initial processing are to identify bearing or Figure 158
reference surfaces {e.g. as specified in DIN 7523 Part 1), or
to identify the surfaces with symbaols for surface texture as .
specified in 180 1302, where appropriate with geometrical {60)
tolerances as specified in 1ISO 1101, .

$8HA

N
|
|

{20)

¢3H8

Figure 158 /A Figure 159

127
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Where appropriate, the significance of the check dimen-

sions and the scope of testing shall be indicated near the 1\
title block. &
ey
:) Dimensions will be checked by client (recip- Ij\
ient) on acceptance N
or

Dimensions will be subjected to 100%
inspection by client (recipient) on accept-

ance

5.7 Out-of-scale representation of features

in exceptional cases (e.g. where alterations have been
made), features represented out-of-scale shall be identified
as such by wunderlining the dimensional value (see
figure 160), such marking not being permitted in the case of
compuler-assisted drawings.

Figure 163

20 15

Figure 160 -

6 Types of indication
6.1 Parallel dimensioning

The dimension lines shall be drawn parallel in the sameE
direction, in two or three directions perpendicular to each
other, or concentrically (see figures 161 1o 164).

A

Y
150
420 - Figure 164
640 6.2 Superimposed running dimensioning
] Siarting from the origin, a single dimension line is generally
3 . anurg 161 drawn in each of the three possible directions perpendicular
(modified version of figure 33 in iSO 129) 1o each other (see figures 165 and 170 for exceptions) and
1ermina|_ted at the projection lines with an arrowhead, as
— shown in figure 23 a, b, ¢, and f (see figures 165 to 171).
100
4 — 80
10
] 60 }
40
0
g 8 % [e°
Flgure 162 &
(modified version of figure 41 in ISO 129) Figure 185

128
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o =
[45°)
90
63,6
0
Figure 188
Figure 167
If,'starting from the origin, dimensions are indicated in both
directions (see figure 169 for exampie), then the dimen-
sional values in one of the directions shall be preceded by a
minus sign.
he)
__Q'Q?
la ] la
0 L/ “ |/ « 7
2 S
8 8 8
1 Fa
20 - Q,ﬁ, i
% 4 I
&/ &S L/
&0 Fa
ad o
K% K% g
Vs e i /]
u o 7 7
0
=8 3 8 3 88
Figure 168
Ji S < o = wy mE o
B - U el
=3
= ) (=] o4 =1 ('IH ;.'n -'o -':—
- " bl a o~ ©® oo
110
¥
Figure 169
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See figure 170 for superimposed running dimensions in two
directions with interrupted dimension fines.

700

0.

04—

Figure 170

See figure 171 for superimposed running dimensions in
three directions with four origins.

7657 ~250

~125

7765 f25°
125

\ ;
—/-,-. D 125

-216.5

<

1225

S50
750 T{” 4

‘-—250

aS
o3
0
2 38k
e e ey |
Figure 171

6.3 Dimensloning by coordinates
6.3.1 Polar coordinates

The polar coordinates are defined, siarling from the origin,
by & radius and an angle. They are always positive and are

130

ingdicated, starting from the polar axis, in the counter-clock-
wise direction (see figure 172).

The coordinate values are entered in {ables; see exampie in
figure 179.

Palar axis

Figure 172

6.3.2 Cartesian coordinates

Starting from the. origin, the cariesian coordinates are -

defined by finear dimensions running in two directions a1
right angles to each other (see figures 173 to 179)., The
coordinate values shall be entered in tables or indicated
directly 'at the coordinaie points. Dimension lines and
projection lines shall not be drawn.

_@‘_] .

=
D,

+—X
hem x y | 4
1 (- 20 | 160 | @19
2 20 . 20 B 15
3 60 120 [N
4 &0 60 @13

5 100 80 @ 26

8 0 180 -
7
8

Figure 173

The posilive and negative direction of the coordinate axes
shall be defined as shown in figure 174, The dimensional
values of dimensions in the negaiive direction of the coordi-
nate axes shall be indicated with a minus sign (cf. DIN5S
Part 1 and IS0 6412 Part 2),r
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an

j+Z
1 +Y
f
|
|
el
-X - -
+X
-Y
-z

Figure 174

The origin of the coordinates may also lie outside the object

represented (see figures 175 and 176).

G X

Item X y d
1 10 20 -
2 80 40 -
3 70 BO -
4 20 60 —
5 24- 1 42 | g10
& 64 50 | g2

Figure 175
(modified version of figure 40 in ISQ 129)
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The coordinate values m: - also be indicated directly at tha
coordinate Points {see figures 176 and 177).

x= 70
y=80

X

Figure 176
{modified version of figure 39 in ISO 128)
x=0
y=200
x= 90
y=150
P25
x=180
Y y= BO
x=30 M24
y=20
o1
© x=300
y=0
X
Figure 177

, The combination of coordinate vaiues with the dimensions
iof the features at the respective coordinate points ig
‘permitted (see figures 173, 175, 177 and 178). In complex
;drawings, a leader fine may he drawn between the coordi-
inate point and the associated dimensions (see figure 178),

x=120

y=150
——— R16
{ 8

Figure 178

Secondary systems of coordinates may be assigned to the primary system. The arigins of the systems of coordinate and the
Separate items within the systems shall be numbered continuously with arabic numerals, a point used as the separation sign,
Figure 179 shows an example of dimensioning by coordinates with a primary system of coordinates and two secondary

systems.

131
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132

Origin of
coordinates

Dimensions in mm

Coordingtes

ltem X1 X2 | Y1 y2 r @ d
1. K o 0 -
1 11 325 320 3120 H7 \
1 12 800 320 $ 120 HT /
K 13 950 750 @ 200 H7 /
1 2 450 750 @ 200 H7 f
1 3 700 | 1225 % 400 HB \
2 2.1 -300 150 @ 50 H11 \
2 22 . | -300 0 @ 50 H11 \
2 2.3 -300 | -150 @ 0 Hi1
3 31 250 o @ 26
3 32 250 30° ¢ 26
3 3.3 250 60° & 26 {
3 34 250 00° | ¢ 26 |
3 a5 250 120° ¢ 26
3 a6 250 150° | @ 26
3 37 250 180° ¢ 26
a a8 250 | 210° | @ 28 J
3 ag 250 | 240° | ¢ 26
3 3.10 250 270° @ 28
3 3.11 250 300° @ 28
a 312 250 asn° ¢ 26 \

Figure 179
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8.4 Combined dimensioning (examples)
Superimposed running dimensloning combined with single dimensioning is lllustrated in figure 180,

v il yld e

Figure 180
{modified version of figure 42 in SO 129)

Parallet dimensioning combined with superimposed running dimensioning and chain dimensioning is iltlustrated in figure 181,

—— et

. Figure 181
{modified version of figure 41 in ISO 129)
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Appendix A
Examples of the use of dimensional and tolerance indications
Table A1
Example Significance Standards spe.ciﬁ!inglform and size
: _ of indication
¢50 Diameter (e.g. 50)
) 50 Square (e.g. 50)
R 50 Radius (e.g. 50}
Sq) 50 Spherical diameter (e.g. 50
DiN 6776 Part1
SR 50 Spherical radius (e.g. 50)
Sw 13 Width across flats (e.g. 13)
1— = 2 Thickness (e.g. 2)
h=5 Depth or height (e.g. 5)
Theoretically exact dimension (e.g. 50) 1SO 7083
( 50) Auxiliary dimension (e.g. 50) DIN 8776 Part1
50+0 02 Check dimension (e.g. 50 £ 0,02) DIN 406 Part 10
-
[ 50] Raw or preprocessing dimension {e.g. 50) DIN 6776 Part 1
~ 50 (e.g. 50O) DIN 408 Part 10 and 1SO 7083, figure 5
Arc dimension
123,456 {e.g. 123, 456) -
i) 1) Out-of-scale dimension (e.g. 50) -
1:10 Taper (e.g, 1:10) IS0 3040 and DIN 406 Part 10
6% inclination (e.g. 14 %) DN 406 Part 10
Q__QB Effective length (developed view) {e.g. 98} DIN 406 Part 10
) Use deprecated.

134

{continued)
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Table A1 {concluded)

Exampie

Standards specitying form and size

Significance
o of indication

Measuring point {e.g. measuring point no. 2) DIN 406 Part 10

@l

Frame in which further requirements may
be indicated {e.g. M to dencte maximum
material condition, or E to denote envelope
condition)

®

(24
\ALJ

Frame for. indicating datum targets
(e.g. datum target A1, with a diameter

1SO 7083
of 4 mm) )

Indication of & datum

NOTE. The triangle may be filted
in biack.

Standards referred to

DIN 5 Part1
DIN 6 Part 1
DIN15 Part 1
DIN 199 Part 1

- DIN 199 Part 2
DIN 202

DIN 406 Part 10
DIN 475 Part 1
DIN 1356

DIN 6771 Part 6
DIN 6773 Part 2

DIN 6773 Part 3

DIN 6773 Part 4

DIN 6773 Part 5

DIN 6774 Part 1
DIN 8776 Part 1
DIN 6784

DIN 7523 Part 1
DIN 50 960 Part 2
150128 : 1982
IS0 129 : 1985

IS0 1101 : 1983

ISQ 1302 : 1978
150 3040 : 1990
1SO 3898 : 1987
1SO 5459 ; 1981

Engineering drawing practice; axonometric projections; isometric projections

Technical drawings; representation in normal projection; views and special presentations
Technical drawings; lines; basic principles

Terminology associated with drawings and item lists; drawings '

Terminology associated with drawings and parts lists; parts lists

Screw threads; general overview :

Engineering drawing practices: dimensioning; concepts and general principles

Widths across flats for screws, bolts, vaives and fittings

Construction drawings :

Printed farms for technical documentation; drawings

Heat treatment of ferrous materials; heat treatad parts; representation and indications on drawings; har-
dening, hardening and tempering, quenching and tempering

Heat treatment of ferrous materials; heat treated parts, representation and indications on drawings; sur-
face hardening ' .

Heat treatment of ferrous materials; heat treated parts, representation and indications on drawings; case
hardening

Heat treatment of farrous materials; heat treated parts, representation and indications in drawings; nitrid-
ing

Technical drawings; rules of execution; drawings suitable for reproduction

Technical drawings; lettering; characters

Workpiece edges; terminology, finishes, indications on drawings

Representation of steel drop torgings in engineering drawings

Electroplated and chemically applied coatings; indications on drawings

Technical drawings; generat principles of presentation

Technical drawings; dimensioning: general principtes, definitions, methods of execution and special indica-
tions

Technical drawings: geometrical tolerancing; tolerancing of form, orientation, location and run-out; gener-
alities, definitions, symbals, indications on drawings

Technical drawings: method of indicating surface texture on drawings

Technical drawings: dimensioning and tolerancing cones

Bases for design and structures: notations, general symbols

Technical drawings; geometrical tolerances; datums and‘datum-systems for gecmetricat tolerancing

135
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I1SO 6410-1 : 1981 Technical drawings; conventional representation of threaded parts
IS0 6412-2 : 1989  Technical drawings; simplified representation of pipelines; isometric projection
ISO 7083 : 1993 Technical drawings; symbols for geometrical tolerancing; porportions and dimensions

Other relevant standards

DIN 406 Part 12 Engineering drawing practice; dimensioning; tolerancing of finear and angular dimensions
DIN 6774 Part 10 Technical drawings; rules of execution; computer-assisted drawings

DIN 6790 Part 1 Wiritten text in technical drawings; individual texts

IS0 2768-1:1988  Tolerances for linear and angulaf dimensions without individual toletance indications

IS0 2768-2 11989 Geometrical tolerances for fealures without individual tolerance indications

Previous editions

DIN 405 Parts 1 to 3: 12.22; DIN 406 Part 4; 12.22, 05.37; DIN 406 Part 5: 11.24, 10.41; DIN 408 Part 6: 12.24, 01.26, 10.41;
DIN 406: 08.49, 09.55; DIN 406 Part 3: 07.75; DiIN 406 Part 2: 06.68, 04.80, 08.81; DIN 406 Part 1; 04.77

Amendments

The following amendments have been rade to the August 1981 edition of DIN 408 Part 2 and the July 1878 edition of DIN 406
Part 3:

g) the content of ISO 129 has been largely incorporated in the standard and further examples added;

b) the content of DIN 406 Part 3 has been revised and incorporated;

¢) the specifications relating to tolerancing have been transferred 10 DIN 406 Part 12;

d) the specifications reiatiﬁg to computer-assisted drawing have in part been simplified; -

e) practicat examples for the indication of dimensions and tolerances have been introduced; .

f) the simplified methods of indicating dimensions specified in DIN 30 Part 1 have in part been adopted.
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