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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.
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Fluid draughting media —

Part 2:
Water-based non-India ink — Requirements and test
conditions

1 Bcope

This|document specifies the requirements and test conditions for water-based nonilndia inks intended
for yse in draughting instruments and intended for use on natural tracing\paper cornforming to
ISO 9961, to provide for black line technical drawings.

2 Normative references

The [following documents are referred to in the text in such a<way that some or all of their content
congtitutes requirements of this document. For dated references, only the edition cited ppplies. For
undgted references, the latest edition of the referenced document (including any amendments) applies.

ISO $-2, Photography and graphic technology — Density measurements — Part 2: Geometric cnditions for
tranfmittance density

ISO $-4, Photography and graphic technology — Density measurements — Part 4: Geometric cnditions for
reflection density

[SO 2240, Photography — Colour reversakgamera films — Determination of 1SO speed
ISO 9177-2, Mechanical pencils — Part 2: Black leads — Classification and dimensions
ISO 9961, Draughting media for technical drawings — Natural tracing paper

ISO 10209, Technical product) documentation — Vocabulary — Terms relating to technicql drawings,
product definition and related documentation
3 [erms and-definitions

For the purpdses of this document, the terms and definitions given in ISO 10209 and the follgwing apply.

ISO anddEC maintain terminological databases for use in standardization at the following addresses:

— i j : j ; 450-0ralobp

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

31

non-India ink

black water-based draughting fluid that contains a colourant such as (but not limited to) dyes,
dispersions of dyes or microfine organic pigments, but does not contain carbon black as its primary
colourant

Note 1 to entry: A non-India ink does not conform to all the requirements of ISO 9957-1.

© IS0 2019 - All rights reserved 1
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4 Requi

rements

Drawings made with non-India ink may not necessarily be reproducible using conventional reproduction
techniques (e.g. blueprint, exposure and microfilm printing, photographic reproduction, electrostatic
processing) due to the spectral response of the imaging process and the spectral absorption and

reflectance

characteristics of the non-India ink line.

This document specifies the quality requirements of non-India ink lines as follows:

optical

line width (see 5.4.2);
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5.1 Basic

Test lines o

5.2 Atmg

The tests sH

5.3 Test

TToTC

The measured optical density does not guarantee the reproducibility.
time (see 5.4.4);

n (see 5.4.5);

erasabillity/redraughtability (see 5.4.6);

\ce to water (see 5.4.7); and
fistance (see 5.4.8).

characters) drawn with non-India ink are not as fadé-resistant as India ink lines
|y cannot be used to produce archival-quality documents. The use of non-India inks i
ed to produce or modify original drawings which need to be highly resistant to ag
as oxygen, humidity, light and temperature.

al and mechanical qualities of a non-India-iik'in its original container shall be presery
e, which shall be written on a label attached to the container.
arameters, test conditions-and performance

" test concept

non-India ink are drawn on natural tracing paper in accordance with 5.4.

)spheric conditions for testing

all be carriéed out under standard test atmosphere 23/50 (see ISO 554).

pquipment and accessories

5.3.1 Test machine

The test machine shall be an electromechanical line-drawing device permitting the adjustment of:

angle;

writing load;
speed; and

line pitch.

and
not
eing

able

wo years at the storage conditions recommended by the supplier, starting from the date of
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5.3.2 Test paper
The test paper shall be natural tracing paper conforming to ISO 9961.

It shall be left to stabilize under the standard test atmosphere (see 5.2) for a minimum of 24 h before
the test is performed.

The test strip shall be cut parallel to the longest edge of the test paper.

5.3.3 Testpen

Th 4l 1 111 | 14=1 1 I LI IR | 1 4 1 - ]
€ FeSstTIresS sirairoe arawirwitira new noir-rrdaia Tk taouar tecnimcar PCllL.

The phon-India ink shall be supplied to the tubular tip by means of a freshly filled reservoir ¢r a new ink
cartridge.

5.3.4 Densitometer

The densitometer shall measure optically diffuse or doubly diffuse transmission density in|accordance
with ISO 5-2 and ISO 5-4.

5.3.5 Measuring microscope or profile projector, magnification min. x 8
5.3.6 Stopwatch

5.3.7 Adhesive tape

5.3. Mechanical pencil, with a black leaddSO 9177-2-P-0,5 of hardness degree HB and soft
lead eraser

5.3. Eraser, for use with non-India ink
5.3.10 Filtered xenon lamp

5.4 | Testing

5.4.1 Testlines

Prepare the tubdlar technical pen (5.3.3) according to the manufacturer’s requirements fpr cleaning,
fillirlg and type'of non-India ink.

Fit the tubular technical pen in the test machine (5.3.1) and draw 10 lines of approximately|5 m in total
length-imaccordance with the following requirements.

The load on the non-India ink tubular technical pen shall be 0,1 N for pens intended to produce a line
width d = 0,13 mm and 0,2 N for pens intended to produce a line width d > 0,18 mm.

The drawing angle on the tubular technical pen shall be 87° to the horizontal plane of the oncoming test
paper, as shown in Figure 1.

The drawing speed shall be:

a) 5cm/s+0,3 cm/s for pens intended to produce a line width d = 0,13 mm to 0,7 mm;
b) 3 cm/s + 0,2 cm/s for pens intended to produce line widths d =1 mm and 1,4 mm;
c) 2cm /s*0,2cm/s for pensintended to produce a line width d = 2 mm.

The conveyor belt shall consist of a polyester film, 0,1 mm thick, moving on a solid smooth metal plate.

© IS0 2019 - All rights reserved 3
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The step-transverse movement (pitch) of the test machine shall be 3 mm/cycle.

5.4.2 Measurement of line width

The line width shall be determined:

a) microscopically, using a micrometer scale in the ocular, or

b) by using magnified projection from a profile projector.

The measuring device shall have a minimum accuracy of 0,01 mm.

The line wi
to the test1

A further s4

imaginary line. The irregularities at the edges of the test lines are interpolated visually, (see Figur

and the me{
The test res

For limit de

1th measurements shall be taken at the 10 intersections of an imaginary line perpendig
nes.

bt of 10 measurements shall be made at a distance of approximately 150 mm from the

isurement is taken as the distance between these interpolated averages.
ult is the arithmetic average of the 20 measurements, rounded off td the nearest 0,01 1y

viations on the line width, see Table 1.
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Key

1 hairline (adjustment by visual interpolation

d ine width

Figure 2 — Evaluation of line width

Table 1 — Limit'deviations on line width

Dimensions in millimetres

Line width?
J Limit deviation
+0,03
0,13
-0,01
+0,03
0,18
-0,01
+0,03
0,25
-0,01
0,35 +0,04
0,50 +0,05
0,70 +0,07
1,0 +0,1
1,4 +0,2
2,0 +0,2
In accordance with ISO 128-20.

© IS0 2019 - All rights reserved
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5.4.3 Optical density

This test procedure serves to determine the optical density of non-India ink lines that are at least

1 mm wide.

a)

For transmitted light reproduction:

A test sample of non-India ink lines drawn in accordance with 5.4.1 and having a width of at least
1 mm is used for the measurement. A calibrated transmission densitometer conforming to ISO 5-2
is set to zero and made to read the optical diffuse transmission density of the paper by randomly
reading the spaces between the drawn lines, taking care that the illuminating orifice is completely

3 Y 'S 4 4 sele el o 2o 112
covereganaimmanrace contacTwitn e ihe:

The optical density of the ink line is obtained by subtracting the average optical density: o
paper from the average optical density of paper plus ink line. An optical density of at least 1,0
providg adequate contrast for many reproduction processes that use transmitted light.

b) For ref

The sa
density
contras

5.4.4 Dry

Using a tubtilar technical pen (5.3.3) giving a line width of 0,35 mih, draw a line 150 mm long on tr4

paper (5.3.4

For testing
material) w

ected light reproduction:

me procedure shall be followed using a densitometer that measures reflectance o
in accordance with ISO 2240. An optical reflectance density of [0’ will provide ade
t.

ing time

) at the standard test atmosphere (see 5.2).

tical
guate

F the
will

cing

the drying time, after 10 s wipe a finger gloved with cotton (or another well-deflined

ith light pressure across the central area of the test line. No smearing shall be observed.

54.5 Ad

e
After a dryllg time of 15 min proceed as follows:

5.4.5.1 Pl
comprising
tape as soo
area shallb

5.4.5.2 Di
(5.3.8). Erag
the test line

5.4.6 Era

sion (tape test and eraser test)

nce adhesive tape (5.3.7)-across a section of the test sample as described in 5.4.1

and

at least three test lines. Pasition it across the lines with ordinary finger pressure. Pull offf the

1 as possible at an angle of approximately 90°. No visual loss in optical density of the t¢g
e observed.

aw a line across another section of the non-India ink test lines using the mechanical p

sted

bncil

e the lead line immediately with a soft lead eraser (5.3.8). No visual loss in optical density of

s shall be.observed.

sability /redraughtability

Non-India inks may be erasable; if so, this should be stated in the test report. To test the erasability/
redraughtability, proceed as follows:

Using a tubular technical pen (5.3.3) giving a line width of 0,35 mm, draw manually, with the aid of a

straightedg

e, a non-India ink line at least 50 mm long on test paper conforming to 5.3.2.

After adrying time of 15 min, completely erase a 30 mm long centrally located section of the line with an
eraser for use with non-India ink (5.3.9). Clean the erased area to remove any eraser dust and residue.
Then draw a new non-India ink line across the erased area, as shown in Figure 3.

© ISO 2019 - All rights reserved


https://standardsiso.com/api/?name=6110888114965686155efe985df41e6b

The

ISO 9957-2:2019(E)

Original line Correction

Figure 3 — Erasability test

width of the

redd

5.4.]

Awn line shall not exceed the nominal width plus the upper deviation given in Table I«

f  Resistance to water

Usinlg a tubular technical pen (5.3.3) giving a line width of 0,7 mm, draw manually, with

stra

Plac
droy

Allo

ghtedge, a non-India ink line at least 50 mm long at a drawing speed of@pproximately j

e the test sample on a sheet of glass and allow the non-India ink lin€tpdry for 15 min. T
s of deionized water on the central area of the test line.

v the water to evaporate under test atmosphere conditions-(see 5.2).

Then examine the tested area for ink spreading. Although®some slight traces of ink sp

alloy

ved, no visual reduction in line intensity is permitteds

5.4.

Fade resistance

To ajsection of the test sample prepared as described in 5.4.1 and containing at least three n
lineq, manually add an India ink line to servecas a reference for colour matching. Cover half o
with an opaque shield and expose the entiretest sample to the light of a filtered xenon lamp
a toflal exposure of 12 kJ/cm2. The degréee of fading of the non-India ink lines is judged vis
diffdrence between exposed and unexposed sections of the test sample, in comparison wi
ink line.

NOT

6
The
a)
b)

) A simple method is given in ISO 105-A01, 13.5:2010.

Designation
designation of a’non-India ink shall consist of the following elements in the order given
'Non-Indiayink";

h reference to this document.

the aid of a
cm/s.

hen put two

reading are

bn-India ink
Fthe sample
(5.3.10) for
hally by the
th the India

UARMENSS Nen-lndiaink1SQ 997D

EXA

7 Testreport

The

test report shall include the following information:

a) areference to this document;

b) type and designation of the non-India ink under test and of the India ink used in 5.4.8;

c) type and designation of the non-India ink tubular technical pen used;

d) type and designation of the test paper (5.3.2) and the cutting direction of the test strip (machine

direction or cross-direction);
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