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Foreword

The text of the International Standard from Technical Committee ISO/TC 10 "Technical drawings,
product definition and related documentation” of the International Organization for Standardization
(1SQ), the secretariat of which is held by CMC.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by April 2002, and conflicting national standards shall be
withdrawn at the latest by April 2002.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to implement this European Standard: Austria, Belgium, Czech Republic,

Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Italy, Luxembourg, Netherlands,
Norway, Portugal, Spain, Sweden, Switzerland and the United Kingdom.

Endorsement notice

The text of the International Standard ISO 128-21:1997 has been approved by CEN as a European
Standard without any modification.

NOTE Normative references to International Standards are listed in annex ZA (normative).
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Annex ZA
(normative)

Normative references to international publications
with their relevant European publications

This European Standard incorporates by dated or undated reference, provisions from other publications.
These normative references are cited at the appropriate places in the text and the publications are listed
hereafter. For dated references, subsequent amendments to or revisions of -any of these publications
apply to this European Standard only when incorporated in it by amendment or revision. For undated
references the latest edition of the publication referred to applies (including amendments).

NOTE Where an International Publication has been modified by common modifications, indicated by
(mod.), the relevant EN/HD applies.

Publication Year Title EN Year

ISO 128-20 1996 Technical drawings - General EN ISO 128-20 2001
principles of presentation - Part 20;
Basic conventions for lines

ISO 5455 1979 Technical drawings - Scales EN ISO 5455 1994
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Introduction

Today the appearance of non-continuous lines on technical drawings
prepared by computer-aided design (CAD) systems varies considerably
between different systems. For that reason the standardized rules
established by this International Standard, in addition to those in
ISO 128-20, are intended as an aid for the consistent appearance of line
elements calculated by computers and drawn by plotters.
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INTERNATIONAL STANDARD ¢ SO ISO 128-21:1997(E)

Technical drawings — General principles of presentation —

Part 21:
Preparation of lines by CAD systems

1 Scope

This part of ISO 128 specifies procedures for the calculation of the most important basic types of non-continuous
lines according to ISO 128-20 and their line elements.

2 Normative references

The following standards contain provisions which, through reference in this text, constitute provisions of this part
of ISO 128. At the time of publication, the editions indicated were valid. All standards are subject to revision, and
parties to agreements based on this part of ISO 128 are encouraged to investigate the possibility of applying the
most recent editions of the standards indicated below. Members of |EC and ISO maintain registers of currently
valid International Standards.

ISO 128-20:1996, Technical drawings — General principles of presentation — Part 20: Basic conventions for lines.

ISO 5455:1979, Technical drawings — Scales.

3 Definitions

For the purposes of this part of ISO 128 the definitions given in ISO 128-20 apply.

4 Calculation of line elements

4.1 Line type No. 02 (dashed line)

See figure 1 for the configuration of this type of line.
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Figure 1
EXAMPLE
See figure 2.
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Figure 2
Formulae:
a) Length of the line: Iy =1
. - . Iy —12d
bl  Number of line segments within the line: n =-—1? (rounded)
c) Length of the dashes: Iy = h = 3dn
n+1
d) Minimum length of this line: Limin = lomin = 27d

(2 dashes 124, 1 gap 3d)

If dashed lines with a length less than Iy = 274, have to be drawn, a larger scale from ISO 5455 shall be used fi.e.
the elements are drawn at a larger scale).

This line may be drawn with a constant length of dashes (124). In this case one end of the line may be a shorter or
longer dash.

EXAMPLE
ly =125 d=0735
1254245 0001 os
5,25 -
b= 125-2415 _ 4202
24
2 Este documento ha sido adquirido a través de AENOR por UNIVERSIDAD DE CADIZ BIBLIOTECA el 16/06/2020,
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Interpretation of the result: A dashed line, of length 125 mm and line width 0,35 mm, consists of 23 line segments
of length 5,252 mm (4,202 mm + 1,050 mm) and one dash of length 4,202 mm

4.2 Line type No. 04 (long dashed dotted line)

See figure 3 for the configuration of this type of line.

o {3 min.
_ 12d L, min. 124
0.5 |
i 7
— _'@_ c————— — ____.3__®__ﬂ_ e ———— 3 f
4 3d E.‘L ©
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(1): Line segment
Figure 3
EXAMPLE
See figure 4.
A A-A ¥
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{ l.
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Figure 4
Formulae:
a) Length of the line: Iy =lg+ 24d
(line extended over the outlines at both sides)
. . . iy —24d
b) Number of line segments within the line: n=-—"" (rounded)
30,54
¢) Length of the long dashes: Is= L =65dn
n+1
d) Minimum length of this line: Imin = 54,54
3
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Lines shorter than [y = 54,5d shall be drawn as continuous narrow lines. In order to comply with the requirements
of 1SO 128-20:1996, clause 5, the length of the long dashes of this line may be decreased or increased.

EXAMPLE
lo =125 d=025

I =125+ 6=131

n=131-6_ 16,3932 16
7625 — —

3 =ME=6,175

17 —

Interpretation of the result: A long dashed dotted line of length 131 mm and line width 0,25 mm, consists of 16 line
segments of length 7,801 mm (6,176 mm + 0,750 mm + 0,125 mm + 0,750 mm) and 1 long dash of length
6,176 mm.

4.3 Line type No. 05 (long dashed double-dotted line)

See figure & for the configuration of this type of line.
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{4 min.
(1): Line segment
Figure 5
EXAMPLE
See figure 6.
|
o
~
o
2 - .
| =
N ; T
> L :
S N
4 = T
|
Figure 6
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Formulae:
a) Length of the line: L=lh-x
b)  Number of line segments within the line: n= h _;M (rounded)
c) Length of the long dashes: Iz= ﬂdﬂ
n+1
d)  Minimum length of this line: Hmin = 584

Lines shorter than I; = 584 shall be drawn at a larger scale, in accordance with ISO 5455,

It is permissible to draw the long dashes with a change in direction, see figure 7.

Figure 7

In order to comply with the requirements of ISO 128-20:1996, clause 5, the length of the long dashes of this line
may be increased or decreased.

EXAMPLE

Iy =128 d=0,35 =15

N =

L=128-3=125

=M=9,798 210
119 -
Iy = 125 —1 35,00 ~8182

4.4 Line type No. 07 (dotted line)

See figure 8 for the configuration of this type of line.

3

!

~

)
)
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{4 min.

4

(1): Line segment
Figure 8
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EXAMPLE

See figure 9.

CRING]

Formulae:

a) Length of the line:

b) Number of line segments within the line:

c) Length of the dots:

d)  Minimum length of this line:

EXAMPLE
Iy = 125 d=05
_125-025 __ ceno
175
= 1251085 _ oo,
72 —

Figure 9

ih=1lo

n= M {(rounded)
3.5d
_ 11 - 3dﬂ

!
4 n+1

!'1 min = 7.5d

4.5 Line type No. 08 (long dashed short dashed line)

The conditions for this line type are the same as those for type No. 04 but the formulae are slightly modified as

follows.

a) Length of the line:

b)  Number of line segments within the line:

¢} Length of the long dashes:
Lengths of the short dashes:

d)  Minimum length of this line:

L=
1, — 24d
n=——"""(rounded)
32d
-1
Iy = Iy —12dn

n+1

6d (see table 3 of ISO 128-20:1996)

limin = 60d

6 Este documento ha sido adquirido a través de AENOR por UNIVERSIDAD DE CADIZ BIBLIOTECA el 16/06/2020,
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EXAMPLE
I} =125 d=05
n= 125-12 7.06327
6
Iy = 1258" 42 _10375

4.6 Line type No. 09 (long dashed double-short dashed line)

The conditions for this line type are similar to those for type No. 05 and the formulae b), ¢} and d) are slightly
modified as follows:

a) Length of the line: Lh=1I
. - . I -
b} Number of line segments within the fine: n=- (rounded)
Iy —2d
c) Length of the long dashes: 3= a— s
n+1
Length of the short dashes: 6d (see table 3 of ISO 128-20:1996)
d)  Minimum length of this line: Limin = 694
EXAMPLE
I =125 d=0,25
n=12-8_10578211
1125
=18 =5775 5604
12
4.7 Examples of combinations of basic types of line
4.7.1 Two types of lines superimposed
See figure 10 for the configuration of this type of line.
a) b)
() / /
i /
i / /
9d, L ; S
{4 min. |

1

4
(1): Line segment
a): Continuous line No. 01: line width, e.g. 0,25 mm
b): Dashed spaced line No. 03: line width, e.g. 0,5 mm

Figure 10
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EXAMPLE

See figure 11.

Formulae:

a) Length of the line:

b)  Number of line segments within the line:

c¢) Length of the dashes:

d) Minimum length of this line:

EXAMPLE

l1 =125

n=@=8,3339_
%5 —

Iy =L8_72=6'625

di =0,25

...... Eé
Figure 11
I = f5 + 16
l;
n= (rounded)
30d;
!1 - 18d2n
Iy = 1——=
(]
limin = 30d,
d>=10,5

©|SO

Interpretation of the result: This line consists of a continucus line 125 mm long and 0,25 mm wide as well as a
dashed spaced line of width 0,5 mm and 8 dashes of length 6,625 mm, spaced 9 mm apart (18d,, see table 3 of
ISO 128-20:1996). The ends are 4,5 mm in length (3d5).

4.7.2 Line with zigzags

See figure 12 for the configuration of this type of line.

=]
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3
|
 —

Figure 12
EXAMPLES
See figures 13 and 14.
At
- =
|
4+ i
E{}
Figure 13
Formulae:
a) Length of the line: hLh=lg+10d
. . I
b) Number of zigzags within the line: n =$ +1 (rounded, I1 < 40 makes n = 1)
. l
c) Length of the dashes between zigzags: ly = A _75d
n
d) Length of the dashes at the ends of the line:
— if two or more zigzags: I3 —%
. I, —75d
— if one zigzag: I3 = L 2

Figure 14

If Ip = 10d, the zigzag shall be arranged as shown in figure 14.
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EXAMPLE

lp=125 d=0,25
I, =125+25=1275

n:%z'i+1=2,594§§

L = ‘2;-5 —(75%0,25) = 40,625

40625 _
2

I3 20313

© SO

Interpretation of the result: A line with zigzags of a length of 127,5 mm and a line width of 0,25 mm is drawn with 3
zigzags. The distance between the zigzags is 40,625 mm and the length of the dashes at the ends is 20,313 mm.

4.7.3 “Railway” line

See figure 15 for the configuration of this type of line.

4, min.

(1l !

(1): Line segment
a): Continuous line No. 01
b): Dashed spaced line No. 03

EXAMPLE

See figure 16.

Figure 15

|
|
—

lg

|
|
|
%

|
A

10
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Formulae:

a) Length of the line:

b) Number of line segments within the line:

¢} Length of the dashes:

d) Minimum length of this line:

EXAMPLE
I = 125 d=035
_125-42  iso5212
105
I _125-7580 _ 45
241 ===

lh=lp

I, -12d

= (rounded
" 304 ]
L= Iy —18dn
2 n+1
lmin = 42d

ISO 128-21:1997(E)

Interpretation of the results: A “railway” line of length 125 mm and line width 1,4 mm (4 x 0,35 mm) consists of 12
complete line segments of length 10,100 mm (3,800 mm + 6,300 mm) and one dash of length 3,800 mm.
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Annex A
(informative)
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