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Mechanical pencils —

Part 3:
Black|leads — Bending strengths of HB leads

1 Scope 3.1 bending strength: Quality requirement of lead

strength as determined by bending thd lead to its
This part ¢f ISO 9177 specifies bending strengths and breaking poift, using a prescribed test mnethod and
a test method for black leads of HB hardness degree formula.

used for mechanical pencils for technical drawings.

2 Normative reference

The folloying standard contains provisions which, 4 Bending strength
through reference in this text, constitute provisions
of this pant of ISO 9177. At the time of publication, the
edition indlicated was valid. All standards are subject
to revision, and parties to agreements based.:on this
part of ISO 9177 are encouraged to investigate the
possibility] of applying the most recent edition of the

4.1 General

standard {ndicated below. Members of-IEC and ISO Bendjng strength of HB. leads used for| mechanical
maintain |registers of currently (valid International pencils shall. be tested n accordance W th_clause 5
Standards and shall satisfy the requirements specifi¢d in 4.2.

ISO 917742:1989, Mechanieal pencils — Part 2: Black
leads — (lassification anddimensions.
4.2 Bending strength of HB leads for

3 Definitions mechanical pencils

For the plrposes of this part of ISO 9177 the defi- The bending strength (s) shall be not Igss than the
nitions givenin 1SO 9177-2 as well as the following value specified in table 1 corresponding to the re-
definition apply. spective nominal diameter.
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Table 1 — Bending strength of HB leads for mechanical pencils

Lead type Nominal diameter Minimum bending strength, ¢
mm MPa
Polymer (P) 0,351 240
0,6 190
0,7 160
11 95
Ceramic (C) 2 70
1) Current practice is to label or mark mechanical pencils and boxes 0,3 and 0,9 as applicable. The user|should
note that lgads with new standardized designations apply perfectly well to mechanical pencils with the old
designation$ and vice versa; i.e. 0,35 and 1 correspond respectively to 0,3 and 0,9.

5 Test method Determine the load {E) at which the lead has broken

and use this valde to calculate the bending|strength

(o) according.fo the foliowing formula:
On a lead sammple taken at random, bending strength
shall be testeld as follows: _8FI

’C nd®
Arrange the Ig¢ad test piece as shown in figures 1 and
2 and apply 4 load on the lead at a distance halfway where
between the|two supporting anvils at the following ) ) )
rates (+ 10 %): o is the bending strength, in megapascals;
0,5 N/s for 2 jnm nominal diameter lead; F 's the load, in newtons;
! is the distance, in millimetres, petween
0.1 N/s for 4,35 mm, 0,6 mm, 0,7 mm and-1 mm the two supporting anvils according to ta-
nominal diameter leads. ble 2:
These loading rates shall be verifiedbeforehand using d is the actual diameter of the lead, in milli-
a rigid test pipce instead of a lead: metres.
F
Q
53
(@) R (@)

Figure 1 — Arrangement for bending strength test
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Dimensions in millimetres

Loading anvil R0.220.02

R 0,2 0,02 Supporting anvil

R0,2£0,02

Figure 2 — Anvils for bending strength test

Table 2 — Distance between the two supporting-anvils
Dimensions in millimetres

Lead|type Nominal diameter Dlstlance
f 0,35; 0,5; 0,7 and 1 20 to 40
q 2 40 to 60
6 Testreport d) test values for F and I;
The test rfieport shall contain the following information: e) bending strength as evaluated according to
clause 5;
a) refergnce to this part of ISO 9177
fy) name of test centre, date and signatyre of person
b) lead type (P or C); carrying out the test.
¢) actua| diameter (relating-to the nominal diameter)

of lead under test;
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