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INTERNATIONAL STANDARD

1SO 128-1982 (E)

Techrical drawings — General principles of presentation

1 Scopeland field of application

This Internatjonal Standard specifies the general principles of
presentation [to be applied to technical drawings following the
orthographic|projection methods.

Additional International Standards are under preparation for
other methods of representation.

This International Standard is intended for all kinds of technical
drawings (mechanical, electrical, architectural, civil engineer-
ing, etc.). However, it is recognized that in_‘some specific
technical areps the general rules and conventions cannot ad-
equately cover all the needs of specialized practices, and that
additional rules are required which may be specified in separate
standards. Hor these areas the_general principles should
however, be|respected in ordercto facilitate international ex-
change of drawings and to enstre the coherence of drawings in
a comprehenkive system relating to several technical functions.

Attention hag been given/in this International Standard to the
requirements| of reproduction, including microcopying.

The front view (principal view) having been fhosen (see 2.4),
the other customary views make with jt and between
themselves angles of 90° or multiples of 90° |(see figure 1).

Figure 1

2.2 Relative position of views

Two alternative orthographic projection methods, of equal
standing, can be used : T

2 Views

2.1 Designation of views
View in direction a = View from the front
View in direction b = View from above

View in direction ¢ = View from the left

View in direction d = View from the right

View in direction e = View from below

View in direction f = View from the rear

— the first angle projection method (formerly referred to
as method E),

— the third angle projection method (formerly referred to
as method A).

NOTES

1 For uniformity among the figures given throughout this Interna-
tional Standard, as examples, the relative positions of views are those
provided by the first angle projection method. It should be understood,
however, that each of the two methods could equally have been used
without prejudice to the principle established.

2 The figures shown are not intended as design examples and are
depicted in the simplest form to illustrate the text.
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2.2.1 First angle projection method

With reference to the front view (a), the other views are ar-

ranged as follows (see figure 2) :

The view from above (b), is placed underneath
The view from below (e), is placed above

The view from the left (c), is placed on the right

The view from the right (d), is placed on the left

(b)

(c) (a) (d)

(f)

The view from the rear (f) may be placed on the left, or on the

right, as conveni¢nt.

(d) (a) (c)

(f)

(b)

Figure 2

The distinguishing symbol of this method is shownin figure 3.

= 1e)

Figure 3

Figure 4

The distinguishing symbol of this.method is show

Figure 5

2.2.3 Layout/of views using reference arrow

In those\cases where it is an advantage to positi
not_ according to the strict pattern of the first or tH
projection methods, the use of reference arrows
various views to be freely positioned.

With the exception of the principal view, each
identified by a capital letter which is repeated ng
needed to indicate the direction of viewing for
view.

The designated views may be located irrespectivi
cipal view. The capital letters identifying the refe
shall be placed either immediately below or abovsg
views. In any one drawing the references shall be
same way. No other indication is necessary (see

lA

n in figure 5.

S

bn the views
e third angle
permits the

iew shall be
ar the arrow
the relevant

b of the prin-
renced views
the relevant
placed in the
figure 6).

2.2.2 Third angle projection method

With reference to the front view (a), the other views are ar-

ranged as follows (see figure 4) :
The view from above (b), is placed above
The view from below (e), is placed underneath

The view from the left (c), is placed on the left

The view from the right (d), is placed on the right

The view from the rear (f) may be placed on the left, or on the

right, as convenient.

2

C D E

Figure 6
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2.3 Indication of method

Where one of the methods specified in 2.2.1 and 2.2.2 is being
used, the said method must be indicated on the drawing by
means of its distinguishing symbol as shown in figures 3 or 5.

The symbol shall be placed in a space provided for the purpose
in the title block of the drawing.

For the layout of views using reference arrows specified in
2.2.3, no distinguishing symbol is required.

1ISO 128-1982 (E)

2.5 Special views

If a direction of viewing different from those shown in 2.1 is
necessary, or if a view cannot be placed in its correct position
using the methods shown in 2.2.1 and 2.2.2, reference arrows
as indicated in 2.2.3 shall be used for the relevant view (see
figures 7 and 8).

Whatever the direction of viewing, the capital letters referenc-
ing the views shall always be positioned normal to the direction
of reading.

2.6 Partial views

position. Parts which can be used in any posi-
referably be drawn in the main position of

tion should
- manufacturing or mounting.

When other views (including sections) are needed, these shall
be selected ag¢cording tc the following principles :

— to limit the number of views and sections to the
minimum necessary and sufficient to fully delineate the ob-
ject withoyt ambiguity; : ’

— to avdid the need for hidden outlines and edges;

— to avdid unnecessary repetition of detail.

Figure 7

Partial views may be used where complete views would not im-
prove the information to be given. The(partial|view shall be cut
off by a continuous thin freehand line (type Q) or straight lines
with zigzags (type D) (see figures 7,9, 10 an{ others).

2.7 Local views

Provided that the presentation is unambiguous, it is permitted
to give a local view instead of a complete view for symmetrical
items. The local view should be drawn in third angle projection,
regardless of the arrangement used for the general execution of
the drawing.

Local views shall be drawn with contindous thick lines
(type A), and shall be connected to the principrl view by a cen-
trexline (type G). Examples of local views afe shown in the
figures 41, 42, 43 and 44.

S———

e

Figure 8
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3 Lines

(E)

3.1 Types of lines

Only the types and thicknesses of line shown in the following table shall be used.

In cases where other types or thicknesses of line are used for special fields (for example electrical or pipe-work diagrams), or if the
lines specified in the table are used for applications other than those detailed in the last column of the table, the conventions adopted
must be indicated in other International Standards or explained by notes on the drawing concerned.

Typical applications of different types of lines are shown in figures 9 and 10.

Table
Line Description General applications
See figures 9, 10 and other.relevgdnt figures
A Continuous thick A1 Visible outlines
A2 Visible edges
B Continuous thin (straight or curved) B1 Imaginary lines of/intersection
B2 Dimension lines
B3 Projection lines
B4 Leadér lines
B5 Hatching
B6 <Qutlines of revolved sections in plage
BZ.\ Short centre lines
C —-—~t—~——~ ————~—~——| Continuous thin freehand? €1 Limits of partial or interrupted view$ and
4 P sections, if the limit is not a chain thin
DY ¥ s gy' Continuous thin (straight) with zigzags |D1 line (see figures 53 and 54)
E e— Dashed thick2) E1 Hidden outlines
E2 Hidden edges
F_ — | o — — — | Dashed thin F1  Hidden outlines
F2 Hidden edges
G ___ _ _ _ | Chain thin G1 Centre lines
G2 Lines of symmetry
G3 Trajectories
H - ————— - —= | Chain-thin, thick at ends and H1 Cutting planes
’_ changes of direction
]
J o—- - - <’=== | Chain thick J1  Indication of lines or surfaces to which a special
requirement applies
K - - \ Chain thin double-dashed K1 Outlines of adjacent parts
K2 Alternative and extreme positions of|movable parts
K3 Centroidal lines
K4 Initial outlines prior to forming (see|figure 58)
K5 Parts situated in front of the cutting plane

L £ \
See IMI

)]
2)

This type of line is suited for production of drawings by machines.

Although two alternatives are available, it is recommended that on any one drawing, only one type of line be used.
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Figure 9

R

A

- —-——~~-F-—=

Figure 10
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3.2 Thicknesses of lines

Two thicknesses of line are used. The ratio of the thick to the
thin line shall not be less than 2:1.

The thickness of lines should be chosen according to the size
and the type of the drawing from the following range :

0,18, 0,25, 0,35, 0.,5, 0,7, 1, 1,4 and 2 mm?1

For all views of one piece to the same scale, the thickness of
the lines should be the same.

3.5 Termination of leader lines

A leader line is a line referring to a feature (dimension, object,
outline, etc.).

Leader lines should terminate :

— with a dot, if they end within outlines of an object (see
figure 12);

- with an arrow head, if they end on the outline of an ob-
ject (see figure 13);

3.3 Spacing pf lines
The minimum spce between parallel lines, including hatching,
should never be [less than twice the thickness of the heaviest

line. It is recommended that these spaces should never be less
than 0,7 mm.

3.4 Order of priority of coinciding lines

When two or moye lines of different type coincide, the follow-
ing order of priorjty should be observed (see figure 11).

1) visible odtlines and edges (continuous thick line,
type A);

2) hidden odtlines and edges (dashed line, type E or F);

— without dot or arrowhead, if they end on a dimension
line (see figure 14).

Figure 12
3) cutting pllanes (chain thin line, thick at ends and
changes of cytting planes, type H);
4) centre lines and lines of symmetry (chain thin linge,
type G);
5) centroidal lines (chain thin double-dashed line,\type K);
6) projection lines (continuous thin line, type B).
Adjacent outlinezlof assembled parts shallcoincide, black thin
sections excepted (see 4.3 and figure’23).
A Figure 13
= A-A
N
1 9 N /
RN
\
L '@— \\L Vo
__'l"_éﬁ. e snpnppn—n ety Spep= i o g
! N
\
or . | VIAIS IS4 94)

Figure 11

Figure 14

1) Owing to difficulties in certain methods of reproduction, the line thickness of 0,18 mm should be avoided.
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4 Sections?

4.1 Notes on hatching of sections

Hatching is generally used to show areas of sections.
Allowance must be made for the methods of reproduction that
are to be used.

The simplest form of hatching is usually adequate for the pur-
pose, and may be based upon continuous thin lines (type B) at

1SO 128-1982 (E)

NN T/

2222272722723

B

a convenient angle, preferably 45°, to the principal outlines or 7 '
lines of symmetry of the sections (see figures 15, 16 and 17). N
N
> % \
S
// Figure 19
Figure 16 Figure 16 Figure 17 A-A

hatched in an identical manner. The hatching of adjacent com-
ponents shalll be carried out with different directions or spac-
ings (see figures 18 and 19).

Separate are{s of a section of the same component shall be

lododokondodododondddd kol

Figure 18

Spacing between the hatching lines.should be chosen in pro-
portion to the size of the hatched-areas, provided that the re-
quirements for minimum spdcing are maintained (see 3.3).

In the case of]
following the

Where sectio|

large areas, the hatching may be limited to a zone
contour-of the hatched area (see figure 19).

hs.of the same part in parallel planes are shown

2

|

Figure 20

50

side by side,

7 t

along the dividing line between the sections if greater clarity is
considered necessary (see figure 20).

Hatching shall be interrupted when it is not possible to place in-
scriptions outside the hatched area (see figure 21).

1) In the French language, two terms are employed for section :

““Section” : A

section at the cutting plane showing no other outlines.

Figure 21

““Coupe’’ : A section (or sectional view) at the cutting plane including other visible outlines situated beyond the cutting plane when seen in the direc-
tion of viewing.
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4.2 Hatching to indicate type of materials
Hatching may be used to indicate type of materials in sections.
If different types of hatching are used to indicate different

materials, the meaning of these hatchings shall be clearly defi-
ned on the drawing, or by reference to appropriate standards.

4.3 Thin sections

Thin sections may be shown entirely black (see figure 22); a
space of not less than 0,7 mm must be left between adjacent

4.5 Cutting planes (examples)

Section in one plane (see figures 24 and 25)

sections of this V4% tsee f;sulc 23}

Figure 22
C—
Figure 23

4.4 Notes on sections

The general rules for the arrangement of views((see 2.2) apply
equally when drawing sections.

Where the loca
indication of itj
figures 24 and 3

Where the locat
distinguish betw
29), the positior]
means of a thin
tion (type H).

ion of a single cutting-plane is obvious, no
5 position or identification is required (see
b).

on is not ohvious, or where it is necessary to
een several cutting planes (see figures 25 to
of the cutting plane(s) shall be indicated by
chain, line, thick at ends and changes of direc-
The’) cutting plane should be identified by

Figure 25

Section in two parallel planes (see figure 26)

designations, fo

r example capital letters, and the direction of

viewing should be indicated by arrows. The section should be
indicated by the relevant designations (see figures 25 to 29).

The designations on the referenced sections shall be placed
either immediately below or above the relevant sections, but in
any one drawing the references shall be placed in the same
way. No other indication is necessary.

In certain cases, the parts located beyond the cutting plane
need not be drawn completely.

In principle, ribs, fasteners, shafts, spokes of wheels, and the

like are not cut in longitudinal sections, and therefore should
not be hatched (see figures 28 and 29).

8

Figure 26
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Section in three contiguous planes (see figure 27) 4.6 Sections revolved in the relevant view or
removed sections

A-A Cross-sections may be revolved in the relevant view or re-
, g moved.
= 4.6.1 When revolved in the relevant view, the outline of the

section shall be drawn with continuous thin lines (type B) and
further identification is not necessary (see figure 30).

Al

Section in twg intersecting planes, one shown revolved into the Figure 30
plane of projection (see figure 28)

Figure 27

4.6.2 When removed, the outline of the [section shall be
drawn-with continuous thick lines (type A). TThe removed sec-
A- A tion(may be placed

— either near to and connected with the view by a chain
thin line (type G) [see figure 31a)l;

- — or in a different position and identifigd in the conven-
tional manner as in 4.4 by designations [spe figure 31b)].

Figure 28

In the case df parts of revolution containing regularly spaced
details that rgquire to be shown insection, but are not situated
in the cutting|plane, provided that no ambiguity can arise, such
details may bg depicted by\rotating them into the cutting plane
(see figure 29); but some.indication of having done so is recom-
mended.

A Figure 31a)

A-A —

Figure 29 Figure 31b)
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4.7 Half sections tinuous thin freehand line (type C) (see figure 33) or by con-
tinuous thin straight line with zigzags (type D) (see figure 9).

Symmetrical parts may be drawn half in full view and half in

section (see figure 32). i é é ég g ; g g

Figure 33
Figure-32 <
4.9 Arrangement of successive. sections
4.8 Local sgctions _ ‘ -
Successive sections may be arranged in-a manner similar to the
A local section may be drawn if a complete or a half section is examples shown in figures 34, 35 and(36 as conyenient for the
not convenient.| The local break can be shown by either a con- layout and understanding of the drawing.

= B4 A B-B c-C D-D

C
G o

Figure 34

Ad| B 4

Ay L

10
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5.2 Intersections

5.2.1

2.1 True intersections

oV V LIV

True geometric intersection lines shall be d

" b 1 . .
tinuous thick lines (type A), when visible, ol

(type E or F) when hidden (see figure 38).

— i a—

rawi
1o

B .
A-A B-B Cc-C
Figure 36

5 Other donventions

5.1 Adjaclnt parts

Where their répresentation is necessary, parts.adjacent to an
object shall Qe drawn with chain thin doudble:*dashed lines
(type K). The adjacent part shall not hide the principal part, but
may be hidden by the latter (see figure(37):

Adjacent part$ in sections shall nét-be hatched.

Figure 38

5.2.2 Imaginary intersections

Imaginary intersection lines (such as fillets or r
may be indicated in a view by means of conti
(type B), not touching the outlines (see figure

B

N4

bunded corners)
huous thin lines
39).

Figure 37

1\

Figure 39

1
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5.2.3 Simplified representation of intersections

Simplified representations of true geometric or imaginary in-
tersection lines may be applied at intersections :

— between two cylinders : the curved lines of intersection
are replaced by straight lines (see figures 40, 41 and 43);

— between a cylinder and a rectangular prism : the
displacement of the straight line of intersection is omitted

(E)

(see figures 42 and 44).

As the difference in size between the intersecting parts in-
i i 40 to 44) only

creases, the simE&ﬁed.:apmsemmn_(seelnm

gives a better approach to a real intersection, provided that the
axes of the intersecting parts are both mutually perpendicular

and intersect, of

NOTE — This sim
the comprehensibi

nearly so.

ity of the drawing.

lified representation should be avoided if it affects

+

A\

Figure 42

1
|
1

il

Figure 40

zin s

12

+4--

Figure 41

Y,

N

Figure 44
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