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Plating and anodizing lines - Safety requirements

Contents Page
LT e oY== T4 T o] =T o 6
o X0 11T T o 7
1 5 o o o - SRS 8
2 NOIrMAtive refEreNCEeS .......coi i s s e e e 9
3 Terms and definitioNs ... e 1
4 =Y o LT 1= 4 L= o 17
4.1 = T - | 17
4.2 Mechanical safety reqQUIrements .........ccccciimmiinir e ——————— 17
421 =Y o = - | 17
4.2.2 Measures against shearing, crushing, cutting, drawing in and impact hazards ................... 17
423 Safety measures against loss of stability ............ccccorireeciiiiccc e 19
4.2.4 Safety measures against entanglement and entrapment ..o e, 20
4.2.5 Safety measures against slipping, tripping and falling ..........ccccoecmiimiiiccccceerre e 21
4.2.6 Safety measures against hazards by pressurized materials ......c.cccccoeeecciverreeinnscccccseceeeeeeen, 21
4.3 Electrical safety requUIirements ... ————————— 21
4.31 7= 0 1= - | 21
4.3.2 Safety measures against electric ShOCK .........cccocciiiiiiiiinni e —— 21
4.3.3 Protective measures against external effects on electrical equipment ..........cccccooiiiciiiiceens 22
4.3.4 Protective measures against electric sparks / arcs ........cooooomiiiiiicccissn s 22
44 Safety requirements and protective measures against thermal hazards ..........ccccccvveeeernnnee 22
441 =Y o = - | 22
4.4.2 Measures against skin contact with hot surfaces .........ccccciirecmirrcecrrcce e 23
443 Measures against skin contact with hot fluids ..........ccccccciin e 23
444 Measures against thermal radiation and/or - convection ...........cccoociimriiiicccccceree e 23
445 Measures against overheating of process chemistries .........cccccccviimriiniccc s 24
4.5 Safety requirements and protective measures against N0ISe .........cccceccccccrrriininccccseeeneeeenns 25
4.6 Hazardous SUDSTANCES .........ccccciiiiiiiiiicrrr i sssme e smn s s e s s mmme e e e e s s mnnns 25
4.6.1 = 1= o 25
4.6.2 == L1 28
4.6.3 ] 117 oY o T 29
4.7 Safety measures against fire ..o ——— 30
4.71 =Y o = - | 30
4.7.2 IgNILION SOUICES .....eeeeeiiiiii it aam s e e s e e mnnn e e e e e e anmnnns 30
4.7.3 CONSLIUCLIVE MEASUIES ....coceeceeriiceerrrecrersrssre e ssssne e s s sme e e s s sme e s s s s smn e e s s s smne s e s s smne e e s sameeessanennssnnens 31
4.7.4 Procedural MEASUIES ........ccccciiiiiiiiiriieir e s s s s e s san e e e s m e e s mn e e mn e e e s mmn s 31
4.7.5 LI =T 40 F= N T T T 31
4.7.6 Fire alarm and extinguishing System ... —— 32
4.7.7 Additional MEASUIES ... s ssnn e e e s e e s s smnmn e e e e a s smmnn e e e s 32
4.7.8 INFOrMAtion FOr USE ... e s s mmn e e e e e mmnnns 32
4.8 Safety requirements against hazards by failure of energy supply or control .............ccceu..e 32
4.9 Safety requirements for control systems ..o ——————— 33
491 Safety FUNCHIONS ... ————————— 33
4.9.2 e T o 1= o1 35
493 Failure or malfunction of control systems ... 36
5 Determination of compliance with safety requirements and / or protective measures ........ 37
5.1 =Y o 1= - | 37



5.2 1| LYo B= T4 Tz 4 = 2= T (- 37

5.3 Electrical hazards ... s mn e 37
54 Thermal hazards ... s s e amn e 37
5.5 o= - 37
5.6 Hazardous SUDStaNCEeS ... s s 37
5.6.1 LT 3T 37
5.6.2 HEAIH ... ————— 38
5.6.3 1 ] 117 Lo TSR 39
5.7 T 39
5.8 Failure of energy SUPPIY ..o 39
5.9 Safety requirements for control systems ... ————— 39
6 INFOrMation fOr USE ... s s e 39
6.1 L= o 1= - | S 39
6.2 Instruction handbooK ... ———————————— 40
6.2.1 Minimum information of the instruction handbook ...........ccccooceoiriicccinnc e 40
6.2.2 Information relating to the use of plating liNes ..........oo v 43
6.2.3 MaINtENANCE ...t ———————— 43
6.3 1T T ] 3V S 45
Annex A (informative) Significant hazards ..........ccccoiiiiiri e —————— 46
AA 7= T - 46
A.2 Mechanical hazards ... s 46
A21 =TT - 46
A.2.2 Shearing, crushing, cutting, drawing in and impact hazard ............cccccocrrrricirnccccererceeees 46
A.2.3 I TT= 3o =3 o 11 46
A.2.3.1 Loss of stability of plating liNes ... 46
A.2.3.2 Loss of stability of transporter System ... ——— 47
A.2.4 Entanglement and entrapment ... e 47
A.2.5 Hazards by slipping, tripping or falling ... 47
A.2.6 Hazards by pressurized materials and equipment ..........ccccoiiiiiniii s 47
A3 Electrical hazards ... ssss e sms e s mmn e e s e s e e e e e s e nnmnnns 48
A.3.1 Electromagnetic fields ..o ———————— 48
A.3.2 ] L= o 1 T o= o Lo T L 48
A.3.3 Electric SPArksS / @rCs ... s e nmnn e 48
A4 Thermal hazards ... s e 48
A5 Hazards generated by NOISE ... s e 48
A.6 Hazards resulting from dangerous substances ...........cccccocriicicrrnncccerrrs s 49
A.6.1 HEAItH ... ————— 49
A.6.2 {5701 [ X3 1o T8 4 - V2= 1 [ S 49
A7 N 50
A.8 Hazards caused by failure of energy supply or control system ..........ccccoccriiiicmniniiccenincienn 50
Annex B (informative) Examples of transporter units .........cccccoivieiiinii 51
Annex C (informative) Examples of working areas .........ccccccccemiinisinninnmnnsss s s s sssnes 56
Annex D (normative) Calculation of airflow for tanks with lids and open tanks ...........ccccocriicecernncnnes 59
D.1 0T e Yo 11 o ) 59
D.2 Calculations for tanks With lids .........ccccemiiiinii e ——— 59
D.3 o= ] Led 0] F=X oY 0 E-3 0 o o 1Y g R - 1411 61
D.4 Calculations for enclosing hoods, tunnels .........ccccoiiiiiiinic 62

Annex E (normative) Exhaustive list of the captured air velocities (mean speed) in the main bath
used in plating and anodizing iNAUSErY .........c.cccciiiiiinn e —— 64

Annex ZA (informative) Relationship between this European Standard and the essential
requirements of Directive 2006/42/EC aimed to be covered ..........ccccccvrmrrrrrriricccssceeneeenn s, 75

7] o1 o = ] 1 3/ 76

-2-



Figures: Figure 1 -- Reinforced plastic process tanks ..........cccoooiiimiinii e,
Figure B.1 -- One rail overhead transporter with support rail - one belt design ..........ccccoeeeeirricccnrnnnee
Figure B.2 -- One rail overhead transporter with support rail - two belt design .......cccccceriiicciicernnennn.
Figure B.3 -- Two rail overhead transporter with guiderails .......cccccceviiiiiimiiii s
Figure B.4 -- Two rail overhead transporter with driptrail ..........cccooiiiiiiiiiiii
Figure B.5 -- Transversing overhead transporter - Coordinates unit ............ccccovriiiinniinnnnennn,
Figure B.6 -- Side-arm tranSPOIEr .........ccccciiiceciirincsrerrrrsme s sssssr e s s ssmr e e ssssme e s sssssne s sssssne e e ssssmn e s sssmnessesannessnsans
Figure B.7 -- Portal transporter running on tank rims ... s s
Figure B.8 -- TranSfer UNit ... cssserr e s sss s s s s e e s s s s s s e e s e s s s s smme e e e e e s mmnnn e e nesnnnen
Figure B.9 -- Transfer unit between line rows - wet and or dry process step .........cccccecriiiiicnniiniinnninnns
Figure C.1 -- manual plating line, Working area ..........cccccciiiiiimiinniin s
Figure C.2 -- semi-automatic plating line, Working area ...........ccccuvveiriinisinnnnsms e,
Figure C.3 -- automatic two-legs plating line, working area ...........cccceceeirrrrcecerrsccsressscsee e
Figure D.1 -- Tank with lid - upper openings between lid and tank ...........ccccoeiiiiiiiiiiicccceeeeee
Figure D.2 -- Tank with lid - lateral openings between lid and tank ..........ccccocriiiccccimn e,
Figure D.3 -- Tank with lid - lateral openings at three sides between lid and tank ............ccccceviiennnnne
Figure D.4 -- Open tank - extraction on one side ..o —————
Figure D.5 -- Open tank - extraction on both sides .........ccccviiviiiiiii e ————
Figure D.6 == TUNNEI ... s s e e e e e e emmm e e e e e e e mmnn e e e e e e e nan
Figure D.7 -- Tank with enclosing hood ............. s s s

Tables: Table D.1 -- Parameter a, b, n for Formula D.2: Calculation for open tanks with different
arrangements to the Wall ... —————

Table E.1 -- Exhaustive list of the captured air velocities (mean spead) in the main bath used in
plating and anodizing iNAUSEIY ... ———————

Table ZA.1 -- Correspondence between this European Standard and Annex | of
Directive2006/42/EC .........cccccoeeeiiriiiiiscsssnmerersssssssssssmssee s esssssssssmnsseesessasssssnnsnessessassssssnnnseessssssnnnns



		2026-04-23T20:15:07+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




