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Oblikovanje datoteke podatkov za popls geometrijske oblike majhnih evolventnih zobnikov
Creaton of Data File for Definitlon of Geometry of Small Involute Gear Wheels

IGOR JANEZIC — ZVONKO MAJCEN — ROBERT JERONCIC

0. UVOD

Pri zobniskih dvajicah z majhnimi zobmi
(moduli od 0,25 da 1 mm, stevilo zob od 6 do 120)
se zahtevajo vellka natanténost ubiranja in mini-
malne izgube. Takini zobnikl morajo bitl tudi na-
tanéno izdelani . Zobe lahko izdelamo z Ziéno ero-
Zljo na numeri¢no krmiljenem stroju. za Kar pa
potrebujemo ustrezno datoteko koordinat tock, ki
popliejo Zelenl obris zobnega boka, velikost zobnega
profila in njegov razdelek. Na natantnost popisa
zelene oblike botnice vpliva izbrana gostota tock,
oziroma razdalja med sosednjima tockama. Zahte-
vana natantnost poplsa totk geometrijske oblike
profila zoba je za ta primer 0,02 mm. lzdelan je
ratunalnidkl program. ki izratuna koordinate po-
sameznlh totk za popls geometrijske oblike boka
zobnega boka poljubne velikosti.

Program je bil lzdelan po naroéllu tovarne
ROCO iz Salzburga ( Avstrijal in omogota izdelavo
orodja za ulivanje majhnih zobnikov 1z plastike.

1. OPIS PROGRAMA

Program jJe napisan v ratunalnidkem jeziku
FORTRAN na ratunalniku PC AT in je lzdelan
tako, da je za pravilne delovanje potrebno wvaaj
512 kB glavnega pomnilnika. Ce imamo na izbiro
zmogljivejsl ratunalnik, lahko povefamo velikost
stavka COMMON in take lahke radunama tudi
zobnike z vedjim modulom. Celotni izrafun se
Izvaja 2 dvojno natanénostjo lizratuni potekajo na
16 decimalnih mest toénol, zato so spremenljivie
kakor tudi funkcije z dvojno natanénostjo.

1.1 Vhodnl podatkl

Osnovna geomnetrijska oblika zobnika je poda-
na s tremi poglavitnimi podatki:

— razdelilnim valjem (d),

— &Etevilom zob (2] In

— modulom zobnika (m],
ki jih lahko spreminjamo.

Pri vnosu podatkov so omejitve pri vellkostl
modula in Stevilu zob, kar je odvisno od zmoglji-
vosti pomnilnika v ratunalniku.

Zahteve za natancno dolofanje geometrijske
oblike profila zoba so naslednje:

0. INTRODUCTION

Gear couples featuring small gears (modules
from 0.25 mm to 1 mm, the number of teeth ran-
glng from 6 to 120) require high-precision conju-
gate actlon and minimum transmission losses. [t
poes without saving that the teeth of these pears
have to be tailored precisely. Such teeth may be
manufactured on a CNC machine by way of wire-
-eroslon processing, which requires a data file In-
corporating coordinates of all points which define
the desired tooth profile, its slze and Its pltch.
The density selected for these points, l.e. the dis-
tance between two nelghbouring points, is of great
Importance to the precision of the tooth profile
description. In this case, the spacing of the selec-
ted tooth geometry points I1s 0.02 mm. A computer
program has been designed to calculate the coordi-
nate values of all polnts needed to define the geo-
metry of arbitrary tooth profile sizes. The pro-
gram was ordered by the ROCO factory, Salzburg
(Austria) and it enables production of a tool for
manufacturing small plastic gear wheels,

1. PROGRAM DESCRIPTION

The program is written on a PC AT in FOR-
TRAN and designed so that It requires at least
312 kB HAM to run properly. If a higher capacity
computer is available, the size of the COMMON
clause may be increased. As a result of this, a
user may prepare tooth profile caleulations for
gears of larger modules. The entire calculation Is
carried out with double precision (at 16 decimal
places); therefore, variables and functions are de-
fined with double precision as well.

1.1 Input Data

The basic geometry of a gear may be defined by
variations of the following three parameter values:

— reference circle (d),

= number of teeth (z), and

— gear module ( m ).

Data entries are limited by the size of a mo-
dule and the number of teeth, resulting from the
HAM capacity of the computer.

Requirements governing tooth geometry de-
finition are the following:
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— Zaokrozitev robu na vrhu profila zoba —
ta zaokroZltev je potrebna. ker v nasprotnem
primeru ne bi dobili zvezne Krivulje pri prehodu
Iz evolventne boénice v KroZnl lok, to pa bl pov-
zro¢ilo netotnost pri linearizaciji na numeriéno
krmiljenem stroju. Te zaokrozitve so majhne In
gato ne vplivajo na funkecijo delovanja zobnika,
velikost polmera pa se glblje v mejah od 0,1 mm
de 0,01 mm.

— Vpadn! kot «; z ustrezno Izblro vpadnega
kota lahko dosefemo razmeroma majhno stevilo
zob, ne da bi bili zobje v korenu spodrezani. Spod-
rezanl zobje imajo manj$o korensko trdnost.
Vpadnl kot lahko zvecujemo do 30°

— Faktor spremembe velikosti zobnika, s tem
faktorjem lahko upoitevamo skriéek all raztezek
materiala, ki se pojavi po obdelavi, Ki ga padajamo
v odstotkih,

= Koeficient profilnega pomika; mogota je
poljubna izbira profilnega pomika.

Za izratun moramo obvezno podatl tudi Stevilo
zob In koeficient profilnega pomika zobnika, ki
ubira z zobnikom, katerega geometrijsko obliko
preracunavamo.

Na tem mestu se tudl odlotamo glede pre-
verjanja dobljenih rezultatov in zahtevamo 3e
izdelavo datoteke DXF, ki jo potem preberemo s
programom AUTOCAD in dobimo grafi¢no pred-
stavo o Zelenem zobniku.

Vnos podatkov se ves ¢as nadzira tako, da se
v primeru napaénega vnosa podatkov program
vrne na zatetno lego vnosa podatkov.

1.2 Potek programa

Prvi ratunski koraki v programu so lzrafun
dimenzij zobnika (sl. 1), kakor so:

= Rounding-off of the tooth tip; this rounding
=off is necessary in order to obtain a continuous
curve at the point of transition of the Iinvolute into
a circular arch. Omission of this rounding-off
would result in faults in linearization during CNC
processing. Such rounding-off Is very small and
has no effect whatsoever on gear performance as
its radius ranges from 0.1 to 0.01 mm.

— Angle of conjugate action; with proper se-
lection of the angle of conjugate actlon a gear may
be designed s0 as to Include a small number of
teeth without any undercutting of a tooth root as
this would result in smaller tooth root strength.
This angle may be increased by up to 30°,

— &ize Changing Factor; this factor takes
Inta account material shrinkage and stretching
that might occur durlng processing, the value of
these two properties being expressed in percents.

— Tooth profile correction; the program
allows optional tooth profile correction.

In order to provide all parameters for the
calculation, the number of teeth and the tooth
profile correction of conjugate gear have to be

specified as well.
At thiz stage, It should be declded how the re-

sults in the process should be checked. Consequent-
ly, the program has to create a DXF flle, which
Is then read by way of the AUTOCAD program
to obtain the graphic image of the designed tooth.

- Data entrles are constantly monitored, and
should the data be entered Incorrectly, the pro-

gram is designed to automatically return to the
beginning stage of the data entering process.

1.2 Processing

As far a= calculations are concerned, the first
steps of processing encompass caleulations in con-
nection with the size of a tooth (Fig. 1), such as:

Sl. 1. Ospovne dimenzije zobnika.
dp = vznoini valj. dg, — pomoini valj. dy, — osnovni valj. d- razdelilni valj. d, — temenski valj. m — modul

Fig. 1. Basic tooth-dimensions.
d;= root circle. d_ - subsidiary circle. d, - base circle. d = pitch cirele, d - tip circle, m - standard module
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— razdelilni valj:

— pitch circle:
(1],

d = zm

kjer pomenita:
m - standardni modul ,
2z - &tevilo zob;

where:
m - standard module,
Zz - number of teeth;

— osnovnl valj: — base circle:
dy = d cos a (2],
kjer pomeni: where:
a - vpadnl kot a - angle of conjugate action:
— temenskl valj: — tip circle:
d, =d +2m (3).
— vznoZnl valj: — root circle:
dp=d-24m (4),
— pomoznl valj: — subsidiary circle:
dyy=d=-2m (5).

Ce smo se odlotill za zobnike s pomikom
profila, moramo v naslednjem Koraku na podlagl
profilnega pomika izrafunatl nove velikosti pre-
merov zZobnlkov, ki so:

— kinemati¢na valja zobniske dvojice: *

dy, = d, - ﬁ
i (6],
i =ik Ew
kjer je: where:
&, - novl ubirnl kot; @, - new angleof conjugate action;
— temenskl valj: — tip circle:
dog=d-2m-(1+x) (7).
kjer je: where:
X - koeficient profilnega pomika; x - tooth profile correction;
= vznoZnl valj: = root circle:
de=d-22m+ 2x,m-012m (8),
— pomoZnl valj — subsidiary circle:
dg) = dp + 04 m (9).

If we select gears with teoth profile cor-
rection, the next step, based on the tooth profile
corrections, 18 to calculate new gear diameter
values, which are:

— kinematic circles of gear couple:
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Vrednost ubirnega kota «,,, izraduna program
iz definicijskih enath z uporabo sekantne metode:

— navi ubirnl kot a., Je:

X, *Xq
I = ————
Z.HZ

kjer pomenl jo:

x, - koeficlent profilnega pomika gonilnega
zobnika,

Z, - &tevilo zob gonllnega zobnika,

x, - koeficlent profilnega pomika gnanega
zobnika,

z, - &tevilo zob gnanega zobnika.

Tocke na zobni boénici se v naslednjem kora-
ku ratunajo po definiciji evolvente (sl. 2) ob
upoitevanju najveéje razdalje med dvema tozkama,
ki ne sme presegati 0,02 mm, zato se med ra-
tunanjem spreminja velikost kota razdelka A & :

— evolventna funkcija

@ = tan &

The program calculates the new value of the
angle of conjugate actlon from the equation by
application of the secant method:

— new angle of conjugate action o ls:

(10),

tana + Iny & = .,

where:
x, = tooth addendum maodification of driving gear,

B number of teeth of driving gear,
x, = tooth addendum modification of driven gear,

Z, - number of teeth of driven gear.

During the next step, the coordinates of the
points located on the tooth profile are calculated
on the basis of the definition of the Involute
(Fig. 2), taking into account that the maximum
distance between two points must not exceed
0.02 mm, which is why the angular pitch As va-

rles durlng calculatlon:
— Involute function:

-&=|nv o

(11,

a="ot Aa

prl tem pomenljo:
A - kot razdelka,
a - kot za lzratun evolvente — prejsnji korak,

o, - kot za lzrafun evolvente — nasledn]i korak.

T

whenre:

A& - angular pitch,

o - the angle for calculation of the involute —
the previous step,

@ - the angle for calculation of the involute —
the next step.

Sl. 2. Konstrukelja evolvente.
T = totka na evolventi, O - zafetna tofka evolvente, o — kot za izrafun evelvente, ¢ — pomodni kot
r = razdalja od tofke T do srediita osnovnega kroga

Flg. 2. Construction of the Involute.
T = point on the involute, O - starting point on the involute. & — the angle for calculation of the involute,
¢ — subsidiary angle. r — distance between point T and center point of bazic circle

Stevilo totk na evolventl je spremenljivo in
je odvisno od dolZine evolvente oziroma zobne
botnice. Poseben problem je zadnja tocka evol-
vente, ki mora bitl toéno v presefi3¢u temenskega
kroga in evolvente.

The number of points determining the Inve-
lute is variable and depends on the length of the
involute, l.e., on the tooth profile. The last point
of the Involute causes special difficulties as it
has to colnclde with the point of Intersection of
the involute and the tip circle.
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Ce zaokroZimo rob na vrhu profila zoba, so
totke na tem mestu prechlikoevane z enadho
premice. Z njo delo¢imo todno lego sredisca Zelene
zaokroZitve, nato pa izratunamoe totke na polmeru
zaokroZitve,

V programu je definirana enatba premice
skozl zadnjo totko evolvente (krivinskl polmer je
na termn mestu razmeroma velik, razdalje med so-
sednjimi  totkami pa majhne). Totka prehoda
evolvente v temenski Kkrog je tako dolodena s pre-
setiifem pre] omenjene premice in temenskega
kroga. Ta natin reievanja je dal zelo ugodne re-
zultate In je teoretliénl razstop med dvema zob-
nima bofnlcama v ublranju enak nl&. Na tem
mestu je tudl nadzorni del. kil preverja &irino
zobnega profila na temenskem krogu. Ce je zaradi
neustrezne izbire koeficlentov profilnih pomikov
debelina profila zoba na temenskem krogu pre-
majhna, program to sporodl In se vrne na ponovni
vnos koeficlentov profilnth pomikov.

Totke, ki lezljo na temenskl kroznicl med
evolvento in simetralo profila zoba, se izratunajo
v enakih presledkih z upodtevanjem omejitve, ki
jo predstavlja najvetja razdalja med dvema
tockama, Stevilo totk je poljubno In se prilagaja
razdalji med evolvento in srednico profila zoba.

Enake izratunamo tudi tocke, ki leXljo na
vznotnem krogu med simetralo profila medzobne
vrzell in polmerom p zaokrozitve profila zobnega
korena (12) In totke., Ki oblikujejo zaokroZitev
profila zobnega korena. Tudl tu Je Atevilo tocfk
poljubnoe in spremenljivo:

e=m-

kjer je:
g - polmer zaokrozitve v profilu zobnega Korena.

Pri slednjih moramo poiskati natanéno sre-
dizte polmera zaokroZltve, ker v nasprotnem pri-
meru ne dobimo zveznega prehoda 1z zaokroZzltve v
evolventno bodnico.

Ko so 1zratunane vse totke na polovici profila
Zzoba, program uredi te totke po vrstl. Vse totke
so v tej fazl ratunane v polarnem Koordinatnem
sistemu (r, ), pri ¢emer se polmer meri v
oddal jenostl od srediséa profila zobnika. V naslednji
fazl pa zaradl nadal jnjih potreb tocke preslikamo v
kartezijev koordinatni sistem (x, v), pri ¢emer
gre koordinatna os x skozi prvo totko evolvente, s
koordinatnoe osjo v pa se sekata v sredidtu profila
zobnika.

If we round off the edge at the tip of a tooth,
the points located there are redefined according to
the stralght-line equation applied to determine the
exact position of the center of sald rounding-off,
then the coordinates of the polnts located at the
radius of the rounding-off are caleulated.

In this program, the straight-line equation Is
defined through the last point of the involute (the
turning radius at this point being relatively large,
contrary to the distances between the nelghbour-
ing points, which are very small). The point of
transition of the involute into the tip circle Is
thus defined by the polnt of Intersection between
the afore mentioned straight line and the tip circle.
This method of solutlon has given very favorable
results as the theoretical clearance between two
interlocked tooth profiles equals zero. This is alse
the stage where the program control sequence Is
Installed, checking the tooth width at the tip cir-
cle. If, due to inappropriate selection of tooth pro-
file corrections, the width of a tooth at the tip
radius (1.e., at the polnt of the outside diameter of
a gear wheel) Is too small, the program will re-
port an error and return to the stage where
tooth profile corrections are to be reentered.
Those points which are located on the tip radius
between the Involute and the tooth axis of sym-
metry are calculated at proportionate spaces;
however, the restriction In connection with the
maximum distance between two points has to be
taken Into consideration. The number of points Is
optional and depends on the distance between the
involute and the axls of symmetry of the tooth.

The same method is applied in the caleulation
of coordinates of the points located on the root
circle between the spacewidth axls of symmetry
and radius g of the teoth root rounding-off (12),
as well as in the calculation of points which de-
fine the rounding-off the tooth root. As in the
case described above, the number of polnts is
optional and variable:

0,2

= (12),

where:
¢ = the radius of the rounding=-off the tooth root.

As far as these points are concerned, the
exact center of the radlus of the rounding-off
has to be determined, otherwize there ls no conti-
nuous-curve transition of the rounding-off Into
the involute curve on a tooth profile.

Once the values of all points of one side of
the tooth profile are calculated, the program will
sort them In a suitable order of precedence. At
this stage, the values of the points are calculated
in terms of polar coordinates (r, ), the radius
being measured from the center of the gear. How-
ever, during the next stage and due to further
processing needs, all values of the points are re-
defined to a Carteslan system of coordinates,
where the x-axis passes through the first point
of the the involute and Intersects the y-axis at
the center of the gear.
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Geometrijsko sredino profila zoba doblmo z
enatbo za debellno zoba:

The geometrical mean of the tooth is derived
from the following tooth width equation:

Sy'd&,*(f + jnv o - Inv c:r&,) _ (13),

d

s-m-(-}d-x-mna)

kjer pomenita;
s — debelino zoba na razdelilnem krogu,
Sy — debeline zoba na poljubnem valju.

Totke, kI poplsujejo polovico profila zoba,
preslikamo prek simetrale In tako dobimo obliko
celotnega profila zoba (totke profila enega zoba)l.

Tako izratunamo vse tocke profila enega zoba.
Za lzratun totk preostalih profilov zob program
spremenl kartezijeve koordinate tock spet nazaj v
polarne, nato pa preride totke tega profila zoba
okoll sredi&a profila zobnika po kerakih, ki ustre-
zajo razdelku oziroma izbranemu &tevilu zob. S to
fazo Izrafuna je popis geometrljske oblike profila
zobnika konéan, Pred vplsom v datoteko rezultatov
tocke znova preslikamo v kartezijev koordinatni
gistem. V datoteko rezultatov program vplse za-
poredno stevilko totke ter njenl koordinatl x in y,
tocke uredl po vrstl in zvezno po obliki profila
zobnika. Ce smo se pri vnosu podatkov odloéili za
spremembeo vellkostl zobnika, =& pred vpisom ko-
ordinati x In y pornnozita s faktorjem spremembe
velikostl.

Po wplsu toZk v datoteko se na zaslonu lzpl-
Sejo vsl pomembnejdl geometrijski podatki o
zobniku:
— kinematitni valj d,.
— razdelilni valj d,
— &tevilo zob z,
— modul m,
— osnovnl valj dy,.
— vznozni valj dg
— temenskl val] d,,
— polmer zaokroZitve v kerenu zoba p,
— polmer zaokroZitve robu na vrhu zoba r,
= vpadni kot e,
— medosnl razmik a,
— faktor povedevanja K,
— koeficient profilnega pomika ratunanega
zobnika x,,

— koeficient profilnega pomika ubirajotega
se zobnika x.,

— ubirni kot a,,.

(14),

where:
& — tooth width at the tooth pitch,

By T tooth width at any arbitrary diameter.

The points defining one half of the tooth are
then mirrored over the axis of symmetry to de-
fine the other half of the tooth profile and com-
plete the set of points required.

Disposing of all the polnts defining one tooth,
the program now carries out calculations for other
teeth by changing the values of Carteslan system
of coordinates into polar coordinates and coples

the points of one tooth round the center of the
gear in steps which correspond to the pltch, l.e.
to the chosen number of teeth. This stage having
been carried out, the tooth geometry description
s completed. Prior to retrieving the data Into a
file with final results, the values of the points
are once again converted from the polar to Carte-
slan system of coordinates. The program arran-
ges the file with final results by listing each point

by its consecutive number and ite x- and yv-coor-
dinates and arranges the peints sequentially and
continually according to the shape of the gear. If

the gear scaling option has been selected from the
menu, ¥- and y-coordinate values are multiplied

by a scallng factor before they are entered.

Once the points have been entered into the
file, all important gear geometry parameters are
digplayed on the monitor:

= rolling diameter d__ .
— pitch diameter d,

— number of teeth z,
— module i,

— base diameter dy,,

= root diameter dp,

— tip diameter d,,

— diameter of rounding-of [ of the tooth root g,

— diameter of rounding-off of the tooth top r,

— angle of conjugate action &,

— wheel base a,

= size changing factor k.

— tooth profile correction of the calculated
gear X,,

— tooth profile correction of the conjugate
gear x,

— the new angle of conjugate action a,,,.
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Medosni
enathbi:

razmik izratunamo po naslednji

— za zobnizko dvojico brez pomika profila:

The wheel base iz calculated on the basis of
the following equation:

— for a x-zero gear couple:

ol
2
— za zobnlike dvojico = pomikom profila: — for a tooth proflle correction gear couple:
[z, r2.] :
R [16).
2 COS op

Poleg teh podatkov se na koncu pokaze e
podatek o 3tevilu totk na profilu enega zoba in
Stevilo tofk na profilu celotnega zobnika ter po-
datek, kjer so ti zapisi oziroma ime Izhodne dato-
teke.

Ce smo se pri vhodnih podatkih odlocili za
grafiéni prikaz oziroma kontrolo lzratuna totk, na
tem mestu program sporotl, da je zacel oblikovatl
datoteko DXF. ki je vhodni zapls v program
AUTOCAD. To Je nekoliko dolgotrajen proces, saj
je oblika datoteke DXF taka, da je za vsako ¢rto
potrebno vellko podatkov In so zato te datoteke
zelo velike. Ker so razdalje med totkami zelo
majhne (glej osnovne zahteve!), lahko med toékaml
definiramo kar ravne ¢rte (v AUTOCAD-u ukaz
LINE). Pri oblikovanju te datoteke uporabnik nima
mo#nosti nobenih prilagoditev. Po kon¢anem obli-
kovanju program sporoéi tudl mesto zapisa-dato-
teke DXF oziroma ime te datoteke,

Diagram poteka ratunalniskega programa je
prikazan na sliki 3.

2. REZULTATI

Kot prikaz delovanja programa bl predstavill
se nekaj primerov. Na sliki 4 sta prikazana profila
zob brez zaokroZitve vrha in z zaokroZitvijo
0,05 mm. Modul zobnika je 1 mm, razdelnl premer
15 mm, faktor profilnega pomika 0,1 mm.

8
.

In additlon to these data, the program will, at
the end, display the data on the number of points
defined for one tooth and the total number of
points defining all the teeth of the gear, the lo-
cation of these data and the name of the output
file.

If the graphic display option from the data
Input menu was selected, l.e., the optlon to con-
trol the calculations of point values, the program
will - at this stage - report that it has started to
generate DXF file which represents the input for
AUTOCAD. This is a somewhat lenghty process
as the form of a DXF file 1s such that numerous
data are required for each line, which 1s why
these files are quite extensive. As the distances
between points are very small (cf. basle require-
ments), straight lines may be defined to connect
individual points (which l= done In AUTOCAD by
the command LINE). No user modification options
are available for generation of this file. Once the
file is generated, the program will report on the
name and the location of the DXF flle.

Figure 3 shows the program execution flow

chart.
2. RESULTS

A few examples to illustrate how the pro-
gram works are provided below. Fig. 4 shows a
tooth lacking the rounding-off of the tip and a
tooth tip whose rounding-off equals 0.05 mm.
The gear module is 1 mm, the pitch diameter
is 15 mm, and the tooth profile correction
factor 1s 0.1 mm.

pal
@

S1. 4. Oblikovanje vrha zoba.
Fig. 4. Tooth tip design.
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Slika 3 prikazuje natelo spreminjanja velikostl

profila zoba.

Fig 3 shows the gear scaling principle.

+5%
0%

~ SI. 5. Primer skaliranja zobnika.
Fig. 5. Example of gear size scaling.

S slike 6. na kateri so prikazani profili zob v
ubirajote se zobnitke dvojice. je razvidno, da teo-

retiéno med proflli zeb ni razstopa.

It is clear from Flg. 6, showing two gears In
conjugate action, that, theoretically speaking,
there is no clearance, between the tooth profiles.

Sl. 6. Zobnika v ubiranju.

Fig. 6. Two gears in conjugate actlon.

Ma sliki 7 je prikazan mejnl primer, Ki ga
lahko obravnavameo s tem programom. Prikazan je
profil zobnika s samo 6 zobmil, brez spodreza.
Spodrezu smo se lzognill s povetanjom vpadnega
kota @, ki je bil v nasem primeru 30°. Zobnik ima
tako zadostno korensko trdnost in ustreza Rine-
matiénim zahtevam. Najmanjie Stevilo zob zobnlka
brez spodrezav pa je zaradl povedanega kota manjge
od 14.

Fig. 7 shows the example of the extreme pos-
sible gear shape this program can process. It is a
six-tooth gear without undercutting, the latter
belng avolded by way of Increasing the angle of
conjugate action & . The root strength is thus
sufficient and complies with all kinematic requi-
rements. Due te an Increased angle o, the
smallest number of gear teeth without undercut-
ting is less than I4.
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Sl. 7. Zobnik = 6 zobmi,
Fig. 7. Six-tooth gear.

3. SKLEP

Izdelan je unlverzalen ratunalni3kl program
za lzdelavo datotek s podatki o tocni geometrijski
obliki manjsih zobnikov, ki jlh uporabljamo za
izdelave majhnih zobnikoy na numeri¢no krmilje-
nem zi¢nem erozljskem stroju. In datotek DXF,
kI so namenjene za grafi¢no obdelavo s program-
skiml paketi, ki prepoznajo ta zapls. Uporabnik
lahko izbira med poljubno kombinacijami oblik
zobnlkov (v podanih mejah seveda), edina omejitev
Je velikost pomnilnika spomina ratunalnika. Poleg
tega ta program odlikuje vellka tofnost lzrafuna
(ker dela z dvojno totnostjo, to pomenl raunanje
5 16 decimalnimli mesti) In razmeroma vellka
hitrost rafunanja.

3. CONCLUSION

This product is a universal computer program
for the creation of files contalning data on precise
geometry of small gears, which may be used for
manufacturing of small gears on a NC wire erosi-
on machine and for generation of DXF files, which
may serve for graphlc processing by way of
software packages that can read thls format. The
user may choose from an Infinite number of com-
binations of tooth shapes - with certain restric-
tions, of course - the only limitation being the
capacity of the available computer RAM. In addi-
tion, this program excells in high accuracy of cal-
culations as it operates at double precision, the
results being presented by 16 decimal places, not
to mentlon a relatively fast speed of processing.
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Mednarodni standardl, kljut za odpiranje trgov
International Standards — a Key to Open Markets

LUDVIK HERMANM MILANEZ

0. UVOD

Zgornji naslov je geslo letognjega — triindvaj-
setega — svetovnega dne standardizacije. Lanski
svetovnl dan standardizaclje je bil posvefen var-
stvu prl delu, ob predlanskem pa smo razmizljall
o varstvu okolja nasploh [2]. Po svetu se ta dan
(14. oktober) razliéno poudarja; letos je npr. ame-
ritka SES (Standards s Englneering Society) na-
gradila najboljsl referat.

Standardi so v strojni industriji velika zaloga
[3], za katere sprostitev ni treba pretirano veliko
vlagati. Ob omenjenlh temah minullth svetov-
nih dnevov standardizacije, je 2e mof Zzaslutiti
vseobseznost standardizacije!).

Avtor Zell pri tem opozoriti 3¢ na eno las-
tnost standardizacije, namref na njeno odprtost,
ki Ji priplsuje poseben pomen In moZnostl (sl 1).

0. INTRODUCTION

The above title is the motto of this year 's
World Standards Day. This is the 23™ celebration.
Last wyear *s Day, was dedicated to work
protection, while two years apo we thought
about the environment protection [2]. World-wide,
this celebration (14 th October) has different ac-
cents. An individual award was offered by the
American SES (Standards Engineering Society)
this year to the best paper.

In mechanical engineering, standards are the
great reserve [3] — exploltation of which does not
require a large investment. From the mentloned
themes of the past two World Standards days It
is possible to conclude the all-embracing character
of standardization !,

The author calls attentlon to one more of
speciality standardization, namely the openness of
standardization, to which he attributes special
importance and possibilities, (Fig. 1).

Sl. 1. Razlaga odprtosti standardizacije.
Po poti svetlih puséic se zhirajo predlogi. po temnih pa se prenaSajo navodila za uporabo standarda.
Razlitni simboli okrog mesta obravnavanja standarda predstavljajo mnotice zainteresiranih.
V prvi vrsti so standardizerji in izvedenci,

Fig. 1. The interpretation of the openness of the standardization, as a phenomenon of standardization.
By the way of the light arrows the proposals are collected, the dark ones symbolize the way for
the instruction. how to use the standard. The different symbols around the place of treatment of
interested people: in the first line there are standardizers and experts.

1) Mogo®i so standardi na vseh podrotjih Hovekovega de-
lovanja. To je nazorno razvidno iz Vermanovega standar-
dizacijskega prostora oz. upottevaje nivoje standardizaci-
je. iz piramidne sheme mnogoterosti vidikov standardizo-
cijskega obmotja [41.

" From Verman's Disgramatic representation of standar-
dization space and pyramidal scheme of multiplicity of
points in standardization space (with regard to levels of
standardization) [4], it can be seen that it is possible to
make standards for all human activities.
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1. FRIMERI SODOBNIH STANDARDOV
ZA KAKOVOST

Da ze ne bi oddaljili od teme, navedimo sku-
pino standardov, ki resni¢no ohstajajo in prispeva-
jo k odpiranju trgov,

IS0 9000, IS0 9001, 1S0 9002, 150 9003 in 150
9004 =0 standardl. ki jih je izdala Mednarodna or-
ganizaci ja za standardizacijo 1SO. Ti standardi ne
govorijo o tem, kakinl na] bodo npr. lzdelkl, tem-
ved postavljajo zahteve, ki jilh morajo 1zpolnitl
izvajalcl del od zasnove do konénega nadzora lz-
vedbe, ¢e hotejo na pot pridebitve certifikatal’

Lepzega primera, kakor je standard sistemov
kakovosti IS0 9001 »Sistemi kakovosti — Model
zagotovitve kakovostl pri projektiranju, razvoju,
izdelavi, montazl in vzdrievanju« za prikaz med-
narodnega standarda, kake odpira trge, bl rekli,
sploh ni, &e se ne bi bilo nek je zataknilo pri nekem
vpraganju, starem skoraj 200 let.

2. VPRASANIJE METRA

Francozl so Zze |. 1799 uvedli meter kot enoto
za merjenje dolzine. Trajalo je skoraj eno stoletje,
da se je leta 1875 odledilo in v Parlzu 17 driav
podpisalo takoe imenovano METRSKO KONVEN-
ClJO. Omogota tehnicno usklajevanje, trgovinsko
lzmenjave, rafunanje In prerafunavanje, vendar ne
povsod in ne v celotl! V Zdruzenih drzavah Ame-
rike se ljudje. vkljub vsem pritiskom, %e niso
mogli navaditi na to »novotarijo«. All jim bo uspe-
lo potem, ko se bo treba dogovarjat! z enakovred-
nim partnerjem, Evropo kot celoto?

3. NEKAJ BESED O MEDNARODHNI
STANDARDIZACHI

Za zatetek standardizacije v svetu 3tejemo
letnico 1873, ko je bila podplsana e omenjena
konvencija v Parizu. Sam meter je dobil svoje
mesto med mednarodnimi standard] (ISO 31—1) in
je po definiclji iz 1. 1983 dolzina poti. ki jo v va-
ttuumu napravi svetloba v 1/299792458 sekunde
al.

Obe mednaredni organizaciji za standardiza-
cljo, IS0 In IEC, imata vsaka svojo zgodovino, ce-
prav se njuni poti v novejtern ¢asu zblizujeta
(poenotenja glede jzdajanja standardov ipd.).

IS0 (International Organization for Stand-
ardization) je mednarodna organizaclja za standar-
dizacijo ustanovljena leta 1926 pod Imenom Inter-
national Federation of the National Standardizing
Assoclations (ISA), ki je med drupo svetovno
vojno mirovala In je Sele leta 1947 obnovila

13

CERTIFICIRANJE USTREZNOSTI: Dejanje. ki ga iz-
vaja tretja stranka in 5 katerim se dokazuje. da je zago-
tovljeno primerno zaupanje. da natantno dolofen izdelek,
proces ali storitev ustreza dolofenemu standardu ali dru-
gemu normativnemu dokumentu.

1. EXAMPLE FROM ACTUAL
QUALITY STANDARDS

As an example, we will clte a group of stan-
dards which really exists and contribute to open
markets. .

1SO 9000, IS0 9001, IS0 9002, [SO 9003 and
IS0 9004 are standards published by the Interna-
tional Organization for Standardization [S0. These
standards do not determine the products, but the
demands which producers have to meet from the
design to the final inspection of the product, if
they want to acquire a certificate .

It could be stated that no better example
exists than 150 9001 for the functioning of stand-
ards in opening the world's markets »Quality
sistems — Model for quality assurance In deslgn,
development, productlon, Installation and ser-
vicinge. If it hadn' t stuck at a question which Is
almost 200 years old.

2. THE QUESTION OF THE METRE

The French Introduced the metre as a unit
for longitude in 1799, Nearly one century later, In
1875, 17 countries signed the so-called Metric
Convention in Paris. The metre makes possible
technical alllgnments, commercial exchange, tech-
nical calculations ete, but not everywhere and not
In whole! It Is yvet not in whole accepted in the
U.S.A., perhaps It will be when they have to deal
with a united Europe.

3. SOME WORDS ABOUT INTERNATIONAL
STANDARDIZATION

The vear 1875, when the mentioned conven-
tion in Paris was signed, 1s considered to be the
beginning of world standardization. The metre Is
defined as an international standard by 1SO 31-1.
A metre is the distance which light passes in a
vacuum In a time of 17299 792 458 second [5).

The two International organizations for stan-
dardization, IS0 and IEC, have thelr own histories
although they try to arrive at common courses of
actlon, especlally recently (joint publishing of
standards and so on).

The International Organization for Standard-
1zation IS0 was established in 1926 with the name
the International Federation of Mational Standard-
izatlon Assoclations (ISA). It was inactive during
the second world war and renewed its activities
in 1947 as ISO. This international organization
looks after all fields of standardization, except

* CERTIFICATION OF CONFORMITY: Action by a
third party, demonstrating that adequate confidence is
provided that a duly identified product. process or ser-
vice is in conformity with a specilic standard or other
normative document.
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delovanje (z Imenom ISO). Ta mednarodna orga-
nizaclja skrbi za vsa podrotja. razen za elektro-
tehniko, Ki jo pokriva IEC (International Electro-
technical Commission), ki je bila ustanovljena Ze
leta 1906.

S standardizacijo se pod okriljem obeh med-
narodnih organizacij ukvarja po vsem svetu nekaj
desettisod lzvedencev in drugih sodelavecev.

Omenimo %e mednaredno zvezo za uporabo
standardov IFAN (International Federation for
Application of Standards), ki podpira nacionalne
zveze za uporabo standardov.

4, FROBLEMI Z NOVIMI SISTEMI

Uspehl Japonske so podprti z njenimi nacio-
nalnimi standardi JIS ter posebej z 1skanji na
podrocju kakovostl, kjer uZiva Japonska svetovni
ugled.

Moéni nacionalni sistemi standardizacije v
Evropi, kakor =ot nemskl DIN (Deutsches Institut
fiir Mormung), francoski AFNOR (Assoclatlon
Frangaise de Normalisation) In britanski BSI
(British Standards Institution) e nekaj let pri-
pravljajo skupaj s preostalimi ¢lanicam! Evropske
skupnost! In EFTA (European Free Trade Asso-
clation — Evropska zveza za svobodno trgovino)
evropske reglonalne standarde EN’, Standardi EN
postajajo veznl element] in pospodarski temelji
bodode sKupnostl driav; imajo torej drZzavetvorni
pomen.

Mastajajol sistemn standardizacije Evrope
kate izrazito Zeljo po usklajevanju s sistemom
mednarodne standardizacije.

Uveljavlja se enakost:

electrical engineering, which i1s covered by the
International Electrotechnical Commission IEC,
established In 1906,

Some ten thousand experts all over the
world are working on International standardi-
zation problems,

Finally, we should mention the International
Federation for Application of Standards [FAN,
which also attempts to support national organiza-
tions in the application of standards.

4. FROBLEMS WITH NEW SYSTEMS

Japanese results are supported by their nati-
onal standards JIS and particular with experiences
of quality at the highest world level.

The strong natlonal systems In Europe, such
as the Cerman DIN ({(Deutsches Institut for
Mormung), French AFNOR (Association Francaise
de MNormalisation) and British BSI (British
Standards Institute) together with other members
of the European Community and EFTA (European
Free Trade Assoclation) have already been some
vears in preparation of reglonal European stan-
dards EN ') EN standards are becoming binding
elements and an economic basis for the future
unlon of states; so they have state-bullding si-
gnificance.

The gprowing system of European stan-
dardizatlon characteristically Inclines to coope-
rate with the interpational system of stan-
dardization.

The Europeans have introduced the equality:

EN = ISO oz. (respec.) SO = EN [6] (1)

Ceprav je nacionalna standardizacija ZDA
dozlej ubirala drugacne poti, nastanek mednarodnih
standardov je namrec finantno in tudi sicer vse-
stransko podpirala, ni pa teh standardov v vecjem
Stevilu prevzemala v sistem svoje naclonalne
standardizacije, obstajajo sedaj zanesljivi znaki o
tem, da tudi ZDA pristopaje kK mednarodnl stan-
dardizaciji kot uporabnik. [7]

Vloga ZDA, ki so konec osemdesetih let pri-
stale le e na dobrl éetrtini svetovnega druZbenega
bruto produkta (sl. 2) (prej so desetletja z manj
ko 5 odstotki svetovnega prebivalstva dosegale
40 odstotkov), se je tolike spremenila, da se sedaj,
tudi z uporabo mednarednih standardov, skusajo
obdrzati v viogi »prvega med enakimi« [5].

L Ta kratica ima namesto izraza sstandarde izraz snor-
ma«. Tega uporabljajo mnogi evropski in neevropski
narodi. npr. Nemei. Francozi. Mehikanei in drugi.

Although American national standardization
activitles have been different, in that they have
supported the growth of international standards,
but they have Included them in their system of
standardization only exceptionally, there now
exist reliable signs that the USA Is becoming a
more major user of international standards, no
longer only a donor of growing standards [7]1.

The role of the USA, which produced only a
quarter of the world ' & gross social product at
the end of the eighties (Fig. 2) (in recent decades
they achieved 40 % with only 5 % of the world' s
population) has changed so much that now the
USA Is trying to keep the poszition of »first a-
mong equals«, including the use of International
standards [5].

" This abbreviation is composed of »normes« as a sy-

nonym for »standard«. It is used in many Evropean and
non-European countries (Germany, France. Mexico...).



314 STROJMISKI VESTNK — JOURNAL OF MECHANICAL ENGINEERING, LJUBLJANA (38) 1992/10—12

Evropska skup. 22.2%

IDA 260"

S1. 2. Odstotni dele?i svetovnega druzbenega bruto produkta
Fig. 2. Percents of World " s social brutte product.

5. STANDARDIZACIJA REFUBLIKE SLOVENIE

V Republik!l Slovenljl nastaja sistem standar-
dizacije vzporedno z nafo driavnostjo. Nacionalna
instituclja za standardizacijo je Urad Republike
Slovenije za standardizacijo in meroslovje (USM)
z mednarodno oznatbo SMIS. S élanstvom svoje
naclonalne institucije, je doslej postala Slovenija
pridruzena ¢lanica Evropskega instituta za stan-
darde na podro&ju telekomunikacl] ETSI, po spre-
jemu v OZN pa élanica 150 In IEC. PridruZeno
tlanstvo v dveh glavnih evropskih organizacijah za
standardizacijo CEN (Comite Europeen de Norma-
lisation) In CENELEC (Comite Europeen de MNor-
mallsation Electrotechnique)!’ je v sklepni fazi
sprejetja.

Temeljna vpradanja slovenske standardizacije
bodo resena z zakonom, ki je sedaj v medresorski
obravnavi pri Vladi Republike Slovenije.

Trenutna stvarnost slovenske standardizacije
je naslednja:

— uporabljajo (zakonito) se %e standardl JUS,

— pripravlja se slstem nacionalne standardi-
zaclje na zatasnih pravnih osnovah.

Strokovno delo pri pripravijanju in spreje-
manju slovenskih standardov je zaupano tehniénim
odborom (zasnovanim po zgledu mednarodnih ozi-
roma evropskih regionalnih tehni¢nih odborov —
TC). Tehni¢énl adbort naj bl pripravljali slovenske
standarde hkratl z dogajanjl v mednarodnih oz, ev-
ropskih odborih.

Za sedaj slovenska standardizaclja prevzema
mednaredne standarde 1SO in IEC ter evropske
reglonalne stadarde CEN In CENELEC. Imamo Ze
prve slovenske standarde na evropskl podlagi; to
so standardi SLS EN:

SLS EN 45001 1992 — Sploani kriteriji za de-
lovanje preskusnih laboratorijev.

EN 45002 1982 — Sploéni kriterljl za
ocenjevanje preskusnih laboratorijev.

SLS EN 45003 1992 — Splodni kriteriji za
organe za akreditiranje.

Y GEN in CENELEC sta glavni evropski regionalni or=

ganizacifi za standardizacijo. Od leta 1953 se pojavljata
skupaj CEN/CENELEC. ETSI deluje od leta 1958,

5. STANDARDIZATION IN THE REPUBLIC
OF SLOVENIA

In the Republic of Slovenia,a system of
standardization is rising parallel with the growth
of state administration. The Slovenian natlonal
Institution for standardization is USM — Stan-
dards and Metrology Institute of the Republic of
Slovenia, with the international designation SMIS.
With membership of Its natlonal institution,
Slovenla has so0 far become a member of the
European Telecornmunicatlons Standards Institu-
tion ETS| and, after admission to the UN, a
member of IS0 and |EC. The affiliated member-
ship of the two main European organizations for
standardization CEN (Comite Europeen de Norma-
lisation) and CENELEC (Comite Europeen de
MNormalisation Electrotechnique)?? iz In the final
phase of acceptance.

The basic questions of Slovenian standardiza-
tion will be solved by the law which Is now In
interdepartmental discusslon of the Government
of the Republic of Slovenia.

The present reality of Slovenian standardiza-
tion is the following:

— practice of prolonged use of JUS standards,

— building a system of natlonal standardiza-
tion on a temporary legal bases.

The expert work In preparing and accepting
Slevenlan standards Is entrusted to technical com-
mittees (based on the example of International and
European reglonal technical committees — TC).
Technical committees should prepare Slovenlan
standards parallel with the developments In the
International and European TC. For the present,
Slovenian standardization tends to accept interna-
tional standards IS0 and IEC and European reglon-
al standards CEN and CENELEC. We already have
the first Slovenian standards on the European ba-
sis; these are the standards SLS EN:

U CEN and CENELEC are the main European regional
organizations for standardization. Since 1983, they have
appeared together as CEN/CENELEC. ETS] has been
operating since 1988,
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SLS EN 45011 1992 — BSploinl kriterl)l za
certifikacljske organe za podro¢je certificiranja
prolzvodov,

SLS EN 45012 1992 — Splozni kriteriji za cer-
tiflkacijske organe za podrotje certificiranja si-
stemov kakovostl,

SLS EN 45013 1892 — Splo&ni kriteriji za cer-

tifikacijske organe za podroéje certificiranja osebja.

SLS EN 45014 1892 — Splo&nl kriterljl za do-
baviteljevo izjavo o ustreznosti.

Na podlagl mednarodnih standardov 1SO borno
kmalu dobili standarde SLS 1SO 9000, SLS 1S0 9001,
SLS IS0 9002, SLS IS0 9003 1n SLS IS0 8004.

Zamise] je vprasljiva, ker moramo cakati na
resitve od zunaj. Primerneje bi bilo izhajati iz po-
treb po lastnih standardih, ne oziraje se na to, ali
7e obstajajo mednarodn! oziroma reglonalni stan-
dardi. Take bi se bol] uspeino lotlll lzdelave neob-
hedno potrebnih slovenskih standardov.

Za strojnike je tezko, ker smo Ze v zamudi in
glede sprejemanja mednarodnih standardov nismo
v enakem poloZaju z elektrotehniki: IEC mnogo
belje pokriva CEMELEC kakor 1SO pokriva CEM!
Iz tega Izhaja, da je natelno zgledovanje po medna-
rodn! standardizacljl lahko za nas stranpot.

Vkljutujme se bolj smelo v tehnléne odbore!
Vseh USM/TC (vkljuéno s tistimi v postopku pri-
prave) je bile 18. septernbra t.1. 31. Med njlml sta
bila le 2 (!) izrazito strojniZkal). V IileEturl (91
je na straneh 36—37 ustrezna preglednica™’.

a)
5.1 Primer povezave v CEIR

e pred osamosvojitvijo Slovenije so obstajale
nekatere moznosti za stike z gospodarstvom Evro-
pe tudi na podrotju standardizacije. Eden takih
natinov je vpeljano sodelovanje v Evropskem zdru-
zenju lzdelovalcev armatur CEIR.

To zdruZenje pripravlja predloge za uskladitev
nacionalnih standardov in predloge standardov s
tega podrotja za CEN. Te predloge nato CEN
analizira in uskladi z drugimi zainteresiranimi
(npr. z gradbeniki) ter izda evropski standard EN.

Pri obravnavi predlogov standardov CEN je
treba uskladit! Zelje In potrebe (upoitevaje teh-
noloske, razvojne In soclalne razlike), zato je
pripravl janje standardov dolgotrajne In polno kom-
promisov. Navadno se oblikujeta dva tabora (nem-
zko in francosko govorecih zastopnikov).

1)

To sta odbora pod zaporedno &tevilko 20 (VARJEMJE)
in 30 (HIDRAVLIKA IN PNEVMATIKA).

Tudi glede sekretarjev teh odborov je preglednica
zgovorna, kajti med njimi je najti: mag.dipl.ing.kem..
dipl.ing.kem., dipl.ing.el.. in ing.el. in ni& vel. (Tudi ob
IFE podatkih se je treba zamisliti.)

=) CEIR (Comité Européen de 1’ Industrie de la Robinet-
terie); CT-1 — za sanitarne armature in CT-5 - za ogre-
valne armature. v katerih sodeluje g. A. Korodec., ind..
iz MLM Maribor.

SLS EN 4500] 1992 — General criteria for the
operation of testing laboratories.

SLS EN 45002 1992 — General criteria for the
assessment of testing laboratories,

SLS EN 45003 1992 — General criterla for
laboratory accreditation bodles.

SLS EN 45011 1932 — General criteria for
certification bodies operating product certification.

SLS EN 45012 1992 — General criteria for
certification bodies operating quality system cer-
tification.

SLS EN 45013 1992 — General criteria for
certification bodies operating certification of per-
sonnel.

SLS EN 45014 1992 — General criteria for
suppliers' declaration of conformity.

On the basis of International standards we
will soon have standards SLS 1SO 9000, SLS 1SO
8001, SLS 150 9002, SL= 1S0 9003 and SLS 150
9004.

The concept is problematic (walting for the
solution from outside). It would be more appropri-
ate to establish our own standards, regardless of
the existence of International or reglonal stand-
ards. In such a way, we would more successfully
build the necessary stock of some thousands of
national standards required.

It i= difficult for us mechanical engineers,
because we are already late. First of all, mecha-
nical engineers are not In the same position as
electrotechnical engineers concerning the adoption
of international standards: CENELEC has a much
higher level of equivalence with IEC than CEN
with ISO! From this, it follows that taking an
example from International standardization on
principle could be a step sideways for us.

Let us be Involved In the technical committees
more bravely! There were 31 SMIS/TC (including
those in preparation) on the 18*™" Sept. of this
vear. Among them, there were only 2 with a pu-
rely mechanical engineering character V. It is a
sample, only a sample! The corresponding table=!
is in the reference [9], on pages 36—37.

5.1 An example of connectlon In CEIRY

Some possibilities for contacts with European
economy in the field of standardization, existed
before Slovenian independence. One such way Is
cooperation In the European assoclation of produ-
cers of fittings, CEIR. This assoclation prepares
proposals for the coordination of national stand-
ards and proposals for standards for CEN from Its
fleld, After that, CEN analyses these proposals,
coordinates them with other Interested parties
{for example civil engineers) and issues an Euro-
pean standard EN,

1Y These are the committees under the consecutive num-
bers 20 (Welding) and 30 (Hydraulics and Pneumatics).

ZIWE musl think about the professional struct. of TC-5 too.

3) CEIR (Comited Ellrﬂpﬁﬂn de LIndustrie de la Robinet=
tarie): GT=1= for sanitary fittings and CT=5 = for val-
ves for healing installations, in which A. Korofec, ing.,
from MLM Maribor. takes part.
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Slovenija deluje v CEIR v=aj 13 let, in to do
leta 1991 kot del nekdanje Jugoslavije. Sedaj je
Slovenija (od junija 1992) samostojna clanica
CEIR. Poleg nje so elanice tega zdruZenja 3e:
Italija, Mizozemska, WVellka Britanija, Spanija,
Francija, Neméija, Danska, Sviea in MadZarska.

6. SKLEP

Torej je povsod po svetu pri nastajanju gospo-
darskih velikanov v Evropi in Ameriki in po Sirnih
svetovnlh trzigeih opaziti Zeljo po povezovanju, Ki
ga omogota standardizacija. Tako pridobiva pomen
mednarodna standardizacija. Mednarodni organiza-
cljl za standardizacijo 150 In [EC s svojiml med-
narodnimi standardi na ustvarjalen natin odpirata
vrata trgov, ki bl se sicer zaprli vase, brez svojlh
(nacionalnih infoziroma regionalnih standardov)
pa bi se zaradl notranjega nereda lahko sesuli.

V slovenskl Industrijl se moramo posebej
zamisliti nad moZnostmi, ki se ponujajo z uvedbo
dobrepa sistema standardizacije, ki pa bo zaZlvel
le ob vztrajnem razumevanju vodstev podjetlj, ob
sodelovanju razvojnih, znanstveno-raziskovalnih,
a tudi vzgojnih institucij na veeh ravneh. Treba je
doumetl potrebo po razvoju temeljne, interne in
morebitne panoZne standardizacije, ki sta po mne-
nju avtorja tega sestavka lzvor In ponor standar-
dizaclje na vseh ravneh to je na naclonalnl, reglo-
nalnl In mednarodni. Treba je nadaljevati in na
novo vzpodbuditi delo lzvedencey v tehni¢énih odbo-
rih vseh ravnl. Treba je izobraziti standardizerje.

During the processing of proposals for CEN
standards, it is necessary to coordinate the wishes
and needs (considering technological, development
and social differences), so the preparation of stan-
dards is a lenghty business and full of compromi-
ses, Usually two groups are formed (of German
speaking and French speaking representatives).

Slovenia has been present In CEIR for at
least 15 years, until 1991 as a part of former Yugo-
slavia. Now, Slovenla (from June 1992) Is a mem-
ber of CEIR. The other members of this assoclaton
are Italy, the Netherlands, Great Britain, Spain,
France. Germany. Denmark, Switzerland and

Hungary.
6. CONCLUSION

International standards as binding elements
of the world economic system are on the rise and
are a falr way towards completing standards on
regional and national levels.

We have to urge the whole Slovenlan com-
munity to be dedicated to promoting standardiza-
tion as a major element In regulating our factorles
and to turn all possible means towards Itg Inven-
tive development. We have to start with com-
pany standardization which Is, In the author:®s
opinlon, the source and the sink of all sorts of
standardization. It is necessary to continue and
reanimate expert work In technical committees at
all levels. It |z necessary to educate the stan-
dardizers.
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