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Vers- Logg Log Datum /
ion Date
2 2:1 Tillkommit; -SS-EN 2:1 Added; -SS-EN 14121- 2009-04-21
14121-1:2007 1:2007
2:1 Utgar; -SS-EN 2:1 Omit; SS-EN 294 (issue 2)
294 (utgava 2)
2 3.2 Texten justerad 3.2 Text adjusted 2009-04-22
3.2.1 Texten justerad 3.2.1 Text adjusted
3 3.5 Texten justerad 3.5 Text adjusted 2009-12-21
4 2.9.1.2 Méatpunkt justerad 2.9.1.2 The measure point ad- 2010-04-21
frdn 1.25 m. ovan golv till justed from 1.25 m. over the
1.60 m. floor level to 1.60 m.
5 1 Hanvisningar tagits bort 1 References is deleted 2010-12-16
2.2 Tagits bort, info star i PS 2.2 Deleted, info is in PS
2.5 Tagits bort, info star i Std | 2.5 Deleted, info is in Std 51-00
51-00 2.6 -2.8 References is deleted
2.6 -2.8 Hanvisningar tagits 2.9 Deleted, info isin TS
bort 2.10, 2.13 Deleted, info is in AF
2.9 Tagits bort, info stari TS 2.16, 3.1, 3.2 Deleted, info is in
2.10, 2.13 Tagits bort, info TS
star i AF
2.16, 3.1, 3.2 Tagits bort,
info star i TS
6 Ny kapitelnumrering New chapter numbering 2012-02-02
7 2.1 Uppdaterad Std. SS-EN 2.1 Updated Std. SS-EN 2012-11-28
SS-EN ISO 121-1, -2 Utgar SS-EN ISO 121-1, -2 Deleted
SS-EN 14121-1:2007 Utgar SS-EN 14121-1:2007 Deleted
SS-EN ISO 12100:2010 Tillk. | SS-EN 1SO 12100:2010 Added
SS-EN ISO TR 14121-2 Tillk. SS-EN ISO TR 14121-2 Added
2.2 Belysning Utgar, ingar i 2.2 Lighting Deleted, Included in
El-Std. the Electric Std.
2.4.1 Text "Ljudnivan vid 2.4.1 Text "Noise level at idle
tomgang” , Utgar running” , Deleted
2.9.2 Avloppsluft, Utgar, in- 2.9.2 Air outlet, Deleted, In-
gar i Std. 22-10 Pneumatik cludeed in the Std. 22-10 Pneu-
matic
14.0 Nytt versionshanteringssy- New version system 2014-09-11
stem
2.4.3 Text "Ljudnivan vid 2.4.3 Text "Noise level at idle
tomgang” , Utgar running” , Deleted
16.0 Nytt versionsnummer New version number 2016-06-09
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1 OMFATTNING &
TILLAMPNING

Standarden ar avsedd for produktions- och
provningsutrustningar.

Denna standard innehaller SKF:s allmanna
krav for mekanisk utrustning och utgér med
ovrig SKF-standard ett komplement till de
specifika typbundna krav som anges i for-
frdgan och avtal.

2 ALLMANNA KRAV

2.1 Internationella sdkerhets-
standarder

Foljande standarder ar ett urval allméangil-
tiga maskinsédkerhetsstandarder som direkt
kan paverka en utrustnings geometri eller
mekaniska utférande:

- SS-EN ISO 12100:2010 Maskinsékerhet -
Grundlaggande begrepp, allménna kon-
struktionsprinciper

- SS-EN ISO TR 14121-2 Maskinsékerhet —
Riskbedbémning; Principer

- SS-EN 349 eller 1SO 13854 Maskinsaker-
het — Minimiutrymmen for att undvika att
kroppsdelar krossas

- SS-EN ISO 13857:2008 Maskinsékerhet -
Skyddsavstand som hindrar att man nar
riskomraden med fotter och ben

- SS-EN 953 Maskinsékerhet - Skydd - All-
manna krav pa konstruktion och utférande
av fasta och rorliga skydd

- SS-EN 999 Maskinsékerhet - Placering av
skyddsanordning med beaktande av hastig-
heter med vilka kroppsdelar narmar sig
riskomradet

- SS-EN ISO 14122-1 ..-4
Maskinsakerhet - Fasta konstruktioner for
tilltrade till maskiner och industrianlagg-
ningar
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1 SCOPE AND FIELD OF
APPLICATION

This standard is intended for production and
testing equipment.

This standard contains SKF's basic require-
ments for mechanical equipment. Together with
other SKF standards, it constitutes a supple-
ment to the specific type-bound requirements
specified in inquires and agreements.

2 GENERAL REQUIREMENTS

2.1 International safety standards

The following standards are a selection of gen-
erally applicable machinery safety standards
which may have direct influence over the ge-
ometry or the mechanical design of an equip-
ment:

- EN 12100-1, -2 Safety of machinery - Basic
concepts, general principles for design

- SS-EN 14121- 1:2007 Safety of machinery —
Risk assessment Partl- Principles

- EN 349 or I1SO 13854 Safety of machinery -
Minimum gaps to avoid crushing of parts of the
human

body

- EN ISO 13857:2008 Safety of machinery -
Safety distances to prevent danger zones being
reached by the lower limbs

- EN 953 Safety of machinery - Guards - Gen-
eral

requirements for the design and construction of
fixed and movable guards

- EN 999 Safety of machinery - Positioning of
protective equipment in respect of approach
speeds of

parts of the human body

- EN ISO 14122-1 ..-4
Safety of machinery - Permanent means of ac-
cess to machines and industrial plants
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2.3 Installationsdata

Definitiva installationsdata skall tillhanda-
hallas fore leverans och vid tidpunkt som
bestams vid upphandlingen.

2.4 Buller

2.4.1 Inledning

Krav pa hogsta tillatna ljudniva galler for
respektive maskin vid normal forekom-
mande bearbetning, saledes inklusivebear-
betningsljudet.

I det fall det ar frdiga om en verktygsmaskin
av standardtyp vilken ej avses bli anvand
for ndgon speciell artikel/artikeltyp galler att
maskinen skall kdras fullbelastad eller med
maximalt varvtal och maximal matningshas-
tighet vid ljudméatnings-tillfallet.

Det skall ocksa kontrolleras att inget mel-
lanliggande varvtal eller matningshastighet
leder till 6verskridande av gransvardet for
ljudnivan.

2.4.2 Matpunkter

Operatorens arbetsplats alternativt arbets-
platser om de varierar under produktionscy-
keln.

I minst fyra (4) runt maskinen jamt forde-
lade matpunkter pa ett avstand av 1,0 m
frdn maskinen. Avstandet mellan tva mat-
punkter far dock ej éverstiga 4,0 m. Vid
storre maskiner skall matning dessutom ske
vid varje drivmotor och transmissionsenhet
pa ett avstand av 1.0 m .

Matpunkterna skall i huvudsak vara placerad
1,60 m ovan golv alternativt arbetsplattform
dar operatoéren vistas.

2.4.3 Tillatna ljudnivaer (verkstadslo-
kaler)

Den ekvivalenta ljudnivan under en typisk
produktionscykel far ej 6verstiga 70 dB(A) i
nagon av matpunkterna.

Den maximala ljudtrycksnivan far ej éver-
stiga 115 dB(A).

Impulstoppvardet far ej dverstiga 135
dB(C).
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2.3 Installation data

Definite installation data shall be provided be-
fore delivery and at the time that is agreed up-
on during the purchase.

2.4 Noise

2.4.1 Preface

Demands regarding maximum allowed noise
level is valid for each machine at normal opera-
tion, this including the noise that develops
when processing material in the machine.

Regarding machine tool of standard type which
not is to be used for any special article/article
type, it shall run on full load or with maximum
rotation speed and maximum feeding speed at
point of noise measure.

It shall also be controlled that no intermediate
rotation speed or feeding speed lead to that the
limit value for noise is exceeded.

2.4.2 Point of measuring

The workplace for the operator alternative dif-
ferent workplaces if they vary during the pro-
duction cycle.

At least four (4) even divided points of measure
at a distance of one (1) meter from the ma-
chine. The distance between two (2) measuring
points may not exceed four (4) meters. At larg-
er machines noise measures shall be performed
at each motor and transmission at a distance of
one (1) meter from the object.

The measure points shall be located 1.60 meter
over the floor level or work platform which is
the workplace for the operators.

2.4.3 Limit value noise

The equivalent noise level under typical produc-
tion cycle may not exceed 70 dB(A) at any of
the measuring points.

The maximum sound pressure level may not
exceed 115 dB(A).
Impulse peak may not exceed 135 dB(C).
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Om ljudnivan berdknas komma att Gver-
skrida nagon av ljudnivaerna ovan maste
detta ske i samrdd med och dverenskommas
med SKF Sverige AB.

2.4.4 Matutrustning

Samtliga méatningar skall utféras av kvalifi-
cerad personal och med precisionsljudniva-
matare som uppfyller gallande IEC krav.

2.4.5 Ljuduppmatning
Ljuduppmaéatningar férutses ske i en akustisk
"normal” verkstadslokal.

2.5 Vibrationer

Dar det ar mojligt skall maskiner och ut-
rustning konstrueras pa sadant satt att
skadliga vibrationer som kan fortplantas i
byggnadsstomme reduceras.

2.6 Smorjning

2.6.1 Smorjning, metod och utrust-
ning

Utrustningen skall s& langt maojligt vara av-
sedd for drift utan tillsatssmoérjning.

Vid manuell smorjning skall smoérjpunkterna
sammanforas till ett eller ett fatal smorjstal-
len, varifrdn smorjningen kan utféras enkelt
under produktionens gang. Placeringen av
sddana centrala smoarjstallen skall bestam-
mas i samrad med SKF.

Specialdesignade vaxellador och oljebehal-
lare skall vara utrustade med val synliga
nivaglas. Bottenavtappningarna placeras sa
att uppsamling av olja kan ske i ett karl.
Pafylinings- och avtappningshal bor vara
minst 25 mm i diameter och sa placerat att
pafylining och avtappning kan ske utan spe-
ciella hjalpmedel.

Vid storre system (6ver 20 liter) skall av-
tappningen vara foérsedd med avstangnings-
ventil.

2.6.2 Smorjning for gejdrar

Smorjsystem for gejdrar pa maskiner med
automatiska arbetscyklar skall vara automa-
tiska centralsystem av hoégtrycks-typ (min.
tryck 2 Mpa). Intermittent arbetscykel samt
for varje smorjstalle ha kolvdoseringsventil
med indikering.
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If the noise level is calculated to exceed any of
the noise levels above this must be in coopera-
tion with and approved by SKF Sweden.

2.4.4 Measure equipment

All noise measures shall be performed by au-
thorized personal and with precision noise
measure equipment that fulfils valid IEC de-
mands.

2.4.5 Noise measure

Noise measure shall be carried out in a "nor-
mal” factory facility.

2.5 Vibrations

Wherever possible machines and equipment
shall be designed in a way that reduces damag-
ing vibrations that may be transmitted through
the structure of th building.

2.6 Lubrication

2.6.1 Lubrication, method and equipment

The equipment shall, as far as possible, be de-
signed for service without additional lubrication.

At manual lubrication, the points of lubrication
shall be brought together to one or a few lubri-
cating places where the lubrication easily can
be performed during production. The location of
such central lubricating places shall be deter-
mined in consultation with SKF.

Specially designed gearboxes and oil tanks shall
be equipped with clearly visible sight glasses.
The bottom drains shall be placed so that the
oil can be collected in a vessel. The filling and
drain holes should be at least 25 mm in diame-
ter and placed so that filling and draining can
be done without special means.

At larger systems (over 20 litres) the draining
device shall be equipped with a shut-off valve.

2.6.2 Lubrication for guides

Lubrication system for guides on machines with
automatic work cycles shall be automatically
controlled via central system of high preassure
type (min pressure 2 Mpa). Intermittent work
cycle and at every lubrication point have plung-
er dosage valve with indication.
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2.6.3 Automatisk smorjning

Anvandning av automatiska smorjsystem
skall 6verenskommas med SKF.

Overvakning av all automatisk smérjning
skall vara sa utformad att ny arbetscykel ej
kan startas om oljenivan eller oljetrycket ar
for lagt. Felets orsak skall ocksa indikeras
med ljusindikering.

2.7 Reservdelar

Alla till utrustningen tillverkade reservdelar
bestallda med leveransen skall vara klara
och inprovade.

2.8 Permanent tilltrade till ma-
skiner

Utformning av 6verbyggnader, t.ex. platt-
formar, 6verenskommes med SKF.

Under slutna trappor skall finnas plats for
sprinkler.

Spiraltrappa far ej anvandas som enda till-
tradesvag.

2.9 Luftféroreningar

2.9.1 Utsugning av fororeningar och
hygieniska gransvarden

Kan besvérande luftféroreningar tadnkas
uppsta vid bearbetningsoperationen skall
effektiv utsugning installeras. Uppgift om
anslutningsdiameter och erforderligt luft-
flode skall lamnas.

Eventuella Iuftféroreningar far uppga till
max 25% av enligt lag gallande hygieniska
gransvarden ( i operatdrens andningszon).

2.10 Ergonomi

Analysera alla manuella arbetsmoment som
ingar i maskinens handhavande inklusive
omstallning, service och reparationer.

Konstruera bort alla tunga lyft och aven ofta
repeterande rorelser.

Kontrollera atkomligheten av rattar, spakar,
installningsskruvar osv.
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2.6.3 Automatic lubrication

Use of automatic lubrication systems shall be
agreed upon with SKF.

Supervision of all automatic lubrication shall be
preformed so that a new work cycle can not
start if the oil level or oil pressure is to low. The
reason of the error shall be displayed with light
indication.

2.7 Spare parts

All spare parts ordered with the delivery and
manufactured to the equipment shall be fin-
ished and tested.

2.8 Permanent access to machines

The design of superstructures, e.g. platforms,
shall be agreed upon with SKF.

Under closed stairs space for sprinklers shall be
provided.

Spiral stairs may not be used as the single ac-
cess means.

2.9 Air pollution

2.9.1 Exhaust of pollution and hygienic
limit value

If troubling air pollution can appear when pro-
cessing material efficient exhaust shall be ar-
ranged. Information regarding connection di-

ameter to existing systems and necessary air

flow can be provided by SKF.

Possible air pollutions may rise up to maximum
25% of the by law stated hygienic limit values
(in the operators breathing zone).

2.10 Ergonomics

All manual working moments that are included
in the operation description, including adjust-
ment, service and repair, shall be analysed.

Heavy manual lifts and often repeated mo-
ments shall be minimized in the construction
phase.

Access to steering-wheel puller, levers, adjust-
ment screws etc. shall be verified.
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Ofta anvanda mandéverdon, instrument och

skalor placeras i bekvam hdjd. Ta hansyn till

varierande kroppslangder (stallbarhet). Be-
akta maojligheten att lyfta ut tunga enheter
vid reparation (elmotorer, pumpar 0.S.V.).

3 KONSTRUKTIONSKRAV

3.1 Referenspunktssystem

For att minska omstéllnings- eller forinstall-
ningstiden skall SKF tillampa ett speciellt

system i frdga om lokalisering av olika artik-

lar vid sammansattning och kontroll.

Detta innebar att pa artikelritningen angivna

styrhal och styrytor ar bestamda till lage
och storlek och maste anvandas.

3.1.1 Koordinatritning vid presentat-
ion av matresultat

Indikeringsanvisningar skall dskadlighets-
gora de kontrollmatningar som utfors vid
maskinens montering. Hit hoér centrumhoj-
der, rundgang pa spindlar, ratlinjighet etc.
hos olika maskinelements rérelser.

Med text som anger vilka toleranser som
kravs. Enligt 6verenskommelse med SKF.

3.2 Materialkrav

Ingen utrustning eller material som innehal-
ler silikon eller annat ytaktivt amne far foras

in p& ndgon SKF-fabrik.

Materialkvaliteter enligt tillamplig EN stan-
dard skall anvandas.

3.2.1 Isolermaterial

Nar isolerande material anvands som slit-

bana skall, fér minimering av statiska ur-

laddningar, material valjas och dimension-
eras sa att den elektriska resistensen over
isolermaterialet understiger 1 M Ohm.

3.3 Skruvforband

Nar konsekvenserna av brustna eller loss-
nande skruvforband kan bli allvarliga skall
skruvar med hallfasthetsklass hogre an 8.8
anvandas (t.ex. 10.9 eller 12.9), dock med
hansyn tagen till férbandets seghet. Dessu-
tom kan lasning erfordras.
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Often used operating device, instruments and
scales shall be located in a comfort position.
Take in to consideration the variation of length.
Consider the possibility to change heavy parts
as motors, pumps etc.

3 DESIGN REQUIREMENTS

3.1 Master location system

To reduce resetting-presetting time SKF uses a
special system for the positioning of different
body parts during assembly and inspection.

This means that the locating holes and locating
surfaces indicated on the article drawings are
pre-determined as to position and size and
must be used.

3.1.1 Coordinate direction at presenta-
tion of measurement results

Indicator guide will illustrated the control
measurement when the machine assemble.
These include center heights, feedback on spin-
dles, rectilinear, etc. of various machine ele-
ments movements.

With text that specifies the tolerances required.
Shall be agreed upon with SKF.

3.2 Material requirements

No equipment or material containing silicone or
other surface-active agent may be brought into
a SKF plant.

Material qualities according to relevant EN
standard shall be used.

3.2.1 Insulating materials

When insulating materials are used as wear
protection, the material shall be chosen and
dimensioned so that the electric resistance
measured over the insulating material will be
lower than

1 M Ohm in order to minimize electrostatic dis-
charge.

3.3 Threaded joints

When the consequences of broken or loosened
screw joints may be serious, screws of a prop-
erty class higher than 8.8 (e.g. 10.9 or 12.9)
shall be used. However, consideration shall also
be given to the impact strength of the joint. In
addition, locking may be necessary.
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Hansyn skall tas till huruvida upprepad de- Consideration shall also be given to whether
montering av skruvforbandet kan forvantas. repeated disassembly of the screw joint can be

anticipated.
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3.3.1 Klamlangd

Tillracklig klamlangd 1) (2-4 ggr skruvdia-
metern) bor tillgodoses for att mojliggéra
montering till korrekt atdragningsmoment.

3.3.2 Lasvatskor
Anvandning av lasvatska skall 6verens-
kommas med SKF.

3.3.3 Gangor

Metrisk 1SO-génga skall anvéndas for all-
manna konstruktionsandamal.

3.4 Fixering av maskinelement

Vid fixering av maskinelement kan stiften
vara cylindriska eller koniska med invandig
ganga. Fixering kan dven ske pd annat satt.

3.5 Positioneringsanordningar

Mekaniska positioneringsanordningar skall
vara hardade pa ytan och justerbara.

Form och lage pa artikeln skall ej paverkas
av spadnndonsroérelse.

3.6 Hantering av utrustningsdelar

Utrustningsdelar skall vara férberedda for
enkel hantering, t.ex. med lyftdglor eller
gangade hal for lyftoglor, samt ha tillrackligt
utrymme for ett lyft.

Utrustningen skall vara utformad sa att
geometrin ej skadas vid hantering.

3.7 Ovriga krav

Hansyn skall tas till behov av avspannings-
glédgning av svetsade artiklar som stativ,
konsoler etc. fore vidare maskinbearbetning.

Vid konstruktion skall hansyn tas till mojlig-
het for byte av paletter (rorliga fixturer)
inom maskinen.

Referens- och méatytor, givare, gejdrar,
matningsmagasin etc. skall vara skyddade
mot mekanisk averkan, smuts, slipvatten
m.m.

Ror, kablar och sakerhetsutrustning belagna
mellan golv och 1 m uppéat skall forses med
pakorningsskydd.

Kabelrdnnor, smoérjledningar eller vattenled-
ningar far ej svetsas direkt till stativ.
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3.3.1 Clamping length

Adequate clamping length 1) (2-4 times the
screw diameter) should be provided to enable
assembly to correct tightening torque.

3.3.2 Locking fluids
The use of locking fluids shall be agreed upon
with SKF.

3.3.3 Threads

ISO metric threads shall be used for general
design purposes.

3.4 Fixing of machine parts

For the fixation of machine parts can be pins
cylindrical or conical with the internal thread.
Fixation may also occur in other ways.

3.5 Positioning devices

Mechanical positioning devices shall be surface
hardened and adjustable.

The form and location of the part must not be
affected by the motion of a clamping device.

3.6 Handling of equipment components

The equipment components shall be prepared
for easy handling, e.g. with lifting eyes or
threaded holes for lifting eyes, and have space
enough for the lifting operation.

The equipment shall be designed rigid enough
not to damage the geometry when handled.

3.7 Other requirements

The need for stress-relieving of welded con-
structions such as stands, supports etc. shall be
considered before subsequent machining.

The possibility of changing of pallets (movable
fixtures) within the machine shall be considered
at the design stage.

Reference and measuring surfaces, sensors,
guides, feeding devices, etc., shall be protected
against mechanical damage, dirt, process wa-
ter, etc.

Pipes, cables and safety features situated be-
tween the floor and a height of 1 m shall be
equipped with damage protection.

Cable ducts, lube oil pipes or water pipes may
not be welded direct to stands.
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