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Foreword

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

The proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed*for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

This document was developed in response to the recent increase in popularity of mechanical pencils
and their leads among students who use them for general writing, and where varieties of both hardness
degrees and thickness (designated as marking diameter) of leads have been expanding in response to
different types of usage. It should be noted that the entire production volume of mechanical pencils has
been increasing every year, whereas the production of mechanical pencils for technical drawings has
been decreasing.

Despite these recent trends, ISO 9177-1 was revised in 2011 with a scope limited to technical drawing
usage only.

Therefore, it is clear that this document is necessary for general use and that it should\be irjdependent
of technical drawings. The ISO 20318 series consists of two parts: mechanical pencils.and bl

hek leads.

A sdqtofamechanical pencil and lead of the same marking diameter should be coniplétely comglementary,
and| should be compatible even with pencils and lead from different manufacturers.

It slhould also be noted that there are two issues which have not been resolved since the fiist relevant

sta
of 1
des

bads, two designations coexist: 0,35 and 0,3 and 1 and 0,9. Thissdocument attempts to
gnation issue by defining diameters precisely. Second, a sciéntitic definition of hardnes

leads is not yet available. Even though this document tried to‘establish a solely quantitative

met

The

wit

n the addition of “for technical drawings”.

dard was published. First, on marking of labelling the diameters‘on mechanical pencil§ and cases

clarify this
5 degree of
evaluation

hod, qualitative evaluation turned out to be inevitable. The issue, therefore, remains unresolved.

title of the 2016 third edition of ISO 9177-1 was revised to distinguish it clearly from thig§ document
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INTERNATIONAL STANDARD ISO 20318-1:2019(E)

Mechanical pencils and leads for general use —
Classification, dimensions, quality and test methods —

Part 1:
Mechanical pencils

1 (Scope

Thig document specifies classification, dimensions, quality and test methods for,hand-held jmechanical
penjcilss which hold and feed out a lead, and are used for general writing. It is also applicable to multi-
fungtion pens equipped with a mechanical pencil unit. However, those pencils attached to[machinery
insfruments such as a plotter are excluded.

2 |Normative references

The following documents are referred to in the text in such’a'way that some or all of thpir content
conptitutes requirements of this document. For dated reférences, only the edition cited dpplies. For
undated references, the latest edition of the referenced doctiment (including any amendments) applies.

[S0|20318-2, Mechanical pencils for general use — Classification, dimensions, quality and test methods —
Part 2: Black leads

3 |Terms and definitions
For|the purposes of this document, thetébms and definitions given in ISO 20318-2 and the following apply.

[SOJand IEC maintain terminological databases for use in standardization at the following addresses:

— |ISO Online browsing platform: available at https://www.iso.org/obp

— |IEC Electropedia: available at http://www.electropedia.org/

3.1
mechanical pencil
wrifing instrumeént which holds and feeds out a lead

3.2
mufti-function pen
wrikifig instrument which can be equipped with two or more writing units (mechanical pengil unit and

f' 1 L 1 11 1l 1 1l > b nY
reflmsor geT K Udll peIT O Odll-pOTIIIC pelTj

Note 1 to entry: At least one of these units is a mechanical pencil unit.

3.3
marking diameter
numerical symbol used for classification of mechanical pencils

Note 1 to entry: This corresponds to the classification of leads for mechanical pencils specified in ISO 20318-2.

© IS0 2019 - All rights reserved 1
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3.4
nose cone

front part of a mechanical pencil

Note 1 to entry: Varieties include a nose cone without a guide pipe, a nose cone with a fixed guide pipe and a nose

cone with a
Note 2 to en

3.5
bore size
inside dia

3.6
residual 14
length of a
result of di

4 C(Class

41 Gen

Mechanica
and 2) and
of the lead

4.2 Typ
The type a

moving guide pipe.

try: See Figures 1 and 2.

ngth of lead
lead remaining in a nose cone when approaching a state where writing is impossible
Slocation of the lead from the chuck by pushing

ification

eral
pencils shall be classified according to the type of mechanism (see Table 1 and Figur

the marking diameter (see Table 2). The classification,.quality, dimensions and test meth
for mechanical pencils shall be in accordance with 1§0,20318-2.

e according to mechanism

Ccording to mechanism shall be in accordance with Table 1.

Table 1 — Type according to mechanism

Mechanism Type Description Rele‘lﬁgt fie-
Push-tvibe F Mechanical pencil in which the lead, housed in a barrel, is fed Fioure 1
P out’by-a specified length by actuating a push mechanism Hsure L
Mechanical . . . . )
pencil uhit M Same as type F but equipped in a multi-function pen Figure 2
4.3 Type accordingto'marking diameter

The type a

ccording te marking diameter shall be in accordance with Table 2.

Table 2 — Type according to marking diameter

Dimensions in millimetres

AS a

ps 1

Diameter of ISO 20318-2 Informative
Marking diameter for . . Nominal diame- Line width
mechanical pencil Marking diam- Range of actual diameter ter according to according to
eter IS0 9177-1 and 1SO 128-20
IS0 9177-2
0,2 0,2 0,27 to 0,29 — 0,25
0,3 0,3 0,37 t0 0,39 0,35 0,35
0,4 0,4 0,46 t0 0,48 — —
0,5 0,5 0,55t0 0,58 0,5 0,5
0,7 0,7 0,69t0 0,73 0,7 0,7

© ISO 2019 - All rights reserved
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Table 2 (continued)

1SO 20318-1:2019(E)

Diameter of ISO 20318-2 Informative
Marking diameter for . . Nominal diame- Line width
mechanical pencil Marking diam- Range of actual diameter ter according to according to
eter IS0 9177-1 and 1SO 128-20
IS0 9177-2
09 09 0,880 0,92 1 1
1,3 1,3 1,25t0 1,32 — —
1,4 1,4 1,37 to 1,44 — 1,4
2 2 1,95 to 2,05 2 2

Key)

1 |guide pipe 10 barrel

2 |lead retainer 11 clip

3 |nose cone 12 cleaning pin

4 |chuck 13 eraser

5 |chuckiting 14 eraser ferrule

6 |dipple 15 push button

7  spring a  Lead in working position.
8 lead tube Lead in feeding position.
9 lead

Figure 1 — Mechanical pencil of push-type F

© IS0 2019 - All rights reserved 3
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Key

1 noseco
2 lead ref
3 chuckn
4 chuck

ne 5 nose-<cohe receiver
ainer 6 jeint
ing 7 \&8pring

8 lead

Figure 2 — Mechanical pencil unit; type M

5 Dimensions

5.1 Borg

The bore s
as specifie

p Size

1 in Table 3;when measured in accordance with 7.2.

Table 3 — Bore size of nose cone made from metals

ze of nose cones made from metals of type F and M shall be within a respective bore v3

Dimensions in millimg

Marking diameter for Range of actual diameter of bore of nose Range of actu;aeladdiameter of the
mechanical pencil cone part (see Table 2)
0,2 0,30to0 0,33 0,27 t0 0,29
0,3 0,40 to 0,44 0,37 t0 0,39
0,4 0,49 to 0,52 0,46 to 0,48
0,5 0,59 t0 0,63 0,55 t0 0,58
0,7 0,74t00,78 0,69t0 0,73
0,9 0,93t0 0,97 0,880 0,92

© ISO 2019 - All rights reserved
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Table 3 (continued)

1SO 20318-1:2019(E)

Marking diameter for Range of actual diameter of bore of nose Range of actuil(:ad(iiameter of the
mechanical pencil cone part (see Table 2)
1,3 1,33t0 1,38 1,25t0 1,32
1,4 1,45to0 1,51 1,37 to 1,44
2 2,06 to 2,13 1,95 to 2,05

The bore size of nose cones made from plastics of type F and M shall be within a respective bore size, as

L72

naifiada Tl .| L 3 A | ik
SpC FITICUNTIT ITdUIC T, VWIICIT ITICASUTI TU 11T dLLUTUdIICC VWILIT 7.4.

Table 4 — Bore size of nose cone made from plastics

Dimensions inf millimetres
Marking diameter for Range of actual diameter of bore of nose | Rangeofactual diam¢ter of the
mechanical pencil _conepart lead

(*identical to Table 3) (see Table 2)

0,2 0,30 to 0,33* 0,27 to 0,29

0,3 0,40 to 0,44* 0,37 to 0,39

0,4 0,49 to 0,52* 0,46 to 0,48

0,5 0,59 to 0,68 0,55 to 0,58

0,7 0,74 to 0,81 0,69t0 0,73

0,9 0,93t0 0,98 0,88t0 0,92

1,3 1,33 to 1,44 1,25t0 1,32

1,4 1,45 to1;52 1,37 to 1,44

2 2,06\to 2,13* 1,95 to 2,05

6 [Quality

6.1 Performance

»
-
o
N
o]

The performance shall conform to the specifications of Table 5 when tested in accordance with 7.

Table 5 — Performance

Items Performance Tegting arti-
cles
Operability Operation.shall be §mooth. The second leagi shall be 73
consecutively projected followed by the first lead
lead holdability (clamping force) Lead shall not retract into the end face of nose cone 74
Residual length of lead?d Notlonger than 15 mm 75
Tip load Lead shall not be broken in four tests out of five 7.6
Shock resistance Operation shall be free from abnormality 77
Durability There shall l})lecz)lrziczliﬁ?t(;rE?lzlrirtl}l;iirrllgof];iii')cing and lead 78
a  Notapplicable to those of which the chuck is exposed.

7 Test methods
The test for mechanical pencils shall be as follows.

In the case of a mechanical pencil unit, it shall be tested on the state as equipped in a multi-function pen.

© IS0 2019 - All rights reserved 5
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7.1 Test conditions

Unless otherwise specified, the test shall be carried out at the ordinary temperature (20 + 15) °C and
ordinary relative humidity (65 * 20) %.

The leads to be used for the test shall be HB of lead for mechanical pencils specified in ISO 20318-2.

7.2 Bore size dimension

The bore size shall be measured with an instrument capable of measuring to an accuracy of 0,01 mm.

7.3 Ope
After loadi

actuate thg

In the cas

consecutivj

7.4 LeaI holdability (clamping force)

While pos
vertical co

of the nose

rability

hg leads into the lead tube, while holding the sample vertically with its nose cone downw
push mechanism. Examine whether a lead is fed out smoothly or not.

e of mechanical pencils storing two leads or more, examine whetherthe second lea
ely fed out followed by the first lead or not.

ioning the mechanical pencil vertically with a lead protrdding more than 1 mm, app
mpressive load to the lead as specified in Table 6. ExamineWwhether the lead slips into the
cone or not.

Table 6 — Vertical compression load

Dimensions in newtons

hrd,

d is

ly a
end

(N)

Marking ¢
chary

liameter for me- Vertical compression load

lical pencil
mm Type F Type M

0,2 3 —

0,3

5 4
0,4

0,5

0,7 5

09

1,3 —

1,4 _

2 —

7.5 Resildual length of lead

Insert the wire gauge specified in Table 7 into the chuck and retract until the end face of the nose cone,
then remove the nose cone from the barrel. Measure the length from the end of the wire gauge to the
end of the chuck, as shown in Figure 3. Wire gauges shall be rigidity substances suitable for measuring.
For example, pin gauges or hardened rod.

In the case of mechanical pencils with a moving guide pipe alone with writing, retract the guide pipe at

maximum,

and then measure the length of the wire gauge as described above.

In the case of mechanical pencils with a fixed nose cone, insert the wire gauge until it reaches the closed
chuck and then measure the depth of the inserted wire gauge.
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