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INTERNATIONAL STANDARD 1SO 9959-1:1992(E)

Numerically controlled draughting machines — Drawing test
for the evaluation of performance —

Part 1:
Vectar plotters

1 Scope

This part of ISO 9959 specifies a drawing test for
vector plolters (electromechanical plotters? as de-
fined in|ISO 9178-1) for evaluating the graphical
quality cppabilities, for example the dynamic accu-
racy and the required drawing time, independently
of the machine type.

It does npt permit the evaluation of the static draw-
ing accufacy which is normally determined at the
place where a drawing is made because._dimen-
sional chlanges of the drawing media under different
climatic ¢onditions can influence the test results.

2 Normative references

The folldwing standards cgntain provisions which,
through feference in thisdext, constilute provisions
of this part of ISO 9953, At the time of publication,
the editigns indicated\Were valid. All standards are
subject tp revision;ahd parties to agreements based
on this part of IS©”9959 are encouraged to investi-
gate the [possibitity of applying the most recent edi-
tions of the standards indicated below. Members of
IEC and USQ maintainregisters—of curren VEXITS
International Standards.

1ISO 554:1976, Standard atmospheres for conditioning
and/or testing — Specifications.

ISO 5457:1980, Technical drawings — Sizes and lay-
out of drawing sheets.

ISO 9178-1:1988, Technical drawings — Numerically
controlled draughting machines — Part 1: Vocabu-

3 Drawing test method

3.1, Principle

Piotting of a standard drawing, preferab
{see for example figure 1).

For A4 plotters, the area within the
(zone 0) shall be the usable plotting ar¢g

3.2 Plotting time

The plotting time starts at zone 0 with
ends, after completion of zone 11, at z
cross superimposed on the first one.

3.3 Test conditions

For evaluating a test drawing, the folloV
teria are required and shall be specifie
block of the test drawing (see f
figure 14), together with the plotter typd

ly of Ad size

border lines
a.

a cross and
bne 0 with a

ing test cri-
d in the title
br  example
and manu-

facturer, the name of the person who ca

ried out the

— Draughting tool (with the manufacturer’s refer-

ence)

— Draughting media

— Draughting speed, in millimetres per second, if

selectable

— Draughting acceleration, expressed relative to

lary. the acceleration of free fall, if selectable

1) An International Standard on raster plotters is in preparation.
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— Test atmosphere (see ISO 554), in particular:

a) temperature, in degrees Celsius

b) relative
— Plotting tim

— Draughting
part of ISO

humidity, in per cent
e, in seconds (see 3.2)

procedure [in accordance with this
9959 (i.e. ISO 9959-1) or other (to be

specified) (see 3.4)]

plot to be carried out. The drawing direction is given
by an arrow.

Missing line numbers correspond to segments of
lines drawn outside zone 0 or to segments drawn
with the draughting tool lifted.

The elements constituting zones 8 to 10 are similar
and repetitive. Figures 10 to 12 show a single el-
ement of each of these zones. The zones may,
however, comprise as many repetitions of these el-
ements as required.

— Additional [optional information, for example at-
mospheric|pressure, draughting ink, etc.

3.4 Procedd

3.41 Division
sequence

re

of plotting zones and drawing

The test is bgsed on 14 zones (see figure 1), zone
12 being resefved for multi-pen plotters or for spe-
cific applicatigns.

To enable repults to be compared, the drawings
shall be carrigd out in increasing numerical order

of the zones 1
at the start po

to 13 (see figure 1). Each zone starts
nt “A” and ends at the end point “E”,

in increasing ¢rder of the line numbers defining the

3.4.2 Description of the test drawing and de]inition
of corresponding test criteria

See table 1.

3.5 Evaluation of results

The quality of the test @rawing shall be evaluated
using the test criteriacgiven in table 1. The drawings
shall be examined, with'a x 10 magnifying glaps and,
if necessary, compared with model drawings such
as those illustrated in figure 1. When evalualing re-
sults, it is advisable to take into account the rgquired
performance, which may be very different deplending
on the field of application of the plotter. The test
conditions specified in 3.3 shall be taken info con-
sideration.
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Table 1 — Description of the test drawing and definition of corresponding test criteria

i Line ) Details,
Zone Designation sequence Test criteria _ see
figure No.
0 Border line 1to4 Usable plot area (A4 plotters only) 2
Cross marks 6to8 Static positioning repeatability
and
411 to 413
1 Gr_i_d_p,aﬁ_ern 10 to0 31 This shall he measurad at-the-sarme-tire as—Fene—-6 3
2 Fan 32 to 59 Deviation from straightness 4
3 Parallel lines 61to 113 | a) Bounce at the beginning of lines 5
b) Over/undershoot at points of contact
4 Djagonal lines 11510 157 | a) Deviation from straightness (mainly at the beginiing and end 6
of lines)
b) Perpendicularity deviation in the area of.intersection
c) Line straightness deviation
5 Cjrcles 159 to 187 | a) Circularity 7
b) Linearity deviation (especially-at the beginning of the circle)
6 Curves/squares 189 to 214 | a) Line width deviations in thefarea of the tangents 8
b)  Mismatch at the points of\contact between circles and
squares
7 Cprner pattern 216 to 234 | a) Over/undershoot*at corners 9
b) Deviation fromsstraightness
8 Meander 236 t0o 295 | a) Mismatch at superimposed lines of the meander (line width 10
deviatiof)
b) Line straightness deviation
9 Dhshed lines 297 to 327 | a) (Alignment of the beginning and end points of a pair of 1
dashed lines drawn in opposite directions
B). “Uniformity of line width
10 | Symbols 329 to 409/ a) Symmetry of the symbols 12
b) Distortion at the transition between straight and curved lines
c) Alignment of the symbols
11 | Lettering" - Legibility —
12 | Tgol change 415 to 521 | a) Deviation of the tool positioning 13
b)  Uniformity of line quality
13 | Title block - Field for general data 14
1) Use |preferably lettering of type B (5 mm) in accordance with 1SO 3098-1:1974, Technical drawings — | ettering —

Part 1: Currently used characters.
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abcdefghijklmnopgrstuvwxyz

ABCDEFGHIJKLMNOPQRSTUVWXYZ }
012345667829

Figure 1 — Example of a test drawing (not to scale)
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Dimensio

s in millimetres

Maximum plotting length Tor A4 plotiers (preferably 277)

(411) !
6
A |
81(413)
EC;
£ 3
(L = 5 for segments 6 and 8, and
L = 2,5 for segments 411 and 413)
Cross
o b
1 oaTle
5
Maximum plotting width for

A4 plotters (preferably 190)

Figure 2 — Border line/cross marks: zone 0
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Figure 3 — Grid pattern: zone 1
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Figure 4 — Fan: zone 2

wJ

2

|

45

57

54

51

48



https://standardsiso.com/api/?name=fff67ca1dfdc887f6167dbac3a24d4a4

1SO 9959-1:1992(E)

Dimensions in mfllimetres
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Figure 5—ParalleHines:zone-3
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Figure 6 — Diagonal lines: zone 4

Dimensions in millimetres
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NOTE — The st

10

arting point of'€ach successive circle is shifted by 30° counterclockwise.

Figure 7 — Circles: zone 5

Dimensgions in nillimetres

Detail of the area in the njiddle
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Figure 8 — Curves/squares: zone 6

Dimension

5 in millimetres
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12

Dimensions in millimetres

219
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36
Figure 9 — Corner pattern: zone 7
Dimensions in n
A=E 295 239 291 271 263 267
136 238 260 ~\242 I 260 262 264 n
294 292 290 212 270 268 266
237 293 241 261 269 265
5
15x5(=75)
Figure 10 — Meander: zone 8
Dimensions in millimetres
A 2971 299 309 N
E® o r—— — - — -
327 325 315 313

15x5(=75)

Figure 11 — Dashed lines: zone 9
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Dimensions in millimetres
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”f' 1 345
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{ . IBA1
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Sequences up to 357

X
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5

5

Sequences up to 409

Figure 12 — Symbols: zone 10

13
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Dimensions in millimetres
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1
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= 494 —
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. - . g ~3 %97 ~—
gl 2] = =
Sequence 415 to|427 is drawn with tool No. 1 122
Sequence 429 to[441 is drawn with tool No. 2 L36 L60 =
Sequence 443 to[455 is drawn with tool No. 3 450 L6l bk 6 437 —
Sequence 457 10469 is drawn with tool No. 4 A1'_’A79‘—415 L8y — 418 M~
Sequence 471 to|497 is drawn with tool No. 1 - L L3 453
Sequence 499 t0|505 is drawn with tool No. 2 k57 439 4725
Sequence 507 to|513 is drawn with tool No. 3 =]
Sequence 515 t0[521 is drawn with tool No. 4 o~ ~ b I I
O 478 517 ~
= -~
Z;o 509 -~ :g ‘4_
481 [ce] ~ ~
87 501 N ~ |3 -~
483 Ne i} -
-~
@
m ol lollon ]| o
(L ~ N
E, ‘ 427
36
Figure 13 ~ Tool change: zone 12
Draughting tdol: ... D Temperature: ...........................]). °C
Test atmosphere
Manufacturer(s reference: . N/.ooooooveiii. Relative humidity: ............................1.. %
Draughting mledia: ... 8. 00 | e Lk
Draughting speed: mm/s | Test procedure: 2)

Acceleration (relative to acceleration of free
fall) oo

Manufacturer

Time taken for test:

Plotted by:

1) Available for additional information. For example, atmospheric pressure, draughting ink, etc.
2) 1SO 9959-1 or other (to be specified).

Figure 14 — Example of title block: zone 13 (Maximum length in accordance with ISO 5457)

14
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