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1 General information

1 GENERAL INFORMATION

,IA#D?CKFMNKDG?C#NG?K>D?AB#D?#KIDC#E>?M>=#>FA#>?#D?KA@F>=#X>FK#GJ#KIA#X=>?AK>FO#@A>FSGYAC#F>?@A!

All required information for purchasers and engineers is included on the dimensional 

drawings and data sheets provided in the proposal. In the absence of such information, 

the data provided in the catalogue should be considered correct.

In addition to adhering to rules of best practice in construction, this information should 

be carefully read and stringently applied. If in any doubt, contact the DINAMIC OIL 

S.p.A. technical assistance service. ,IACA#D?CK>==>KDG?#D?CKFMNKDG?C#I>HA#SAA?#BACD@?AB#JGF#

KIA#C>JAKO#GJ#>==#XAFCG?C#N>FFOD?@#GMK#>CCAES=OQ#KF>?CXGFKQ#I>?B=D?@Q#D?CK>==>KDG?Q#CK>FKZMX#>?B#

CMXXGFK#G?#X=>?AK>FO#@A>FSGYACQ#IGLAHAF#>?O#GKIAF#KANI?DN>=#GF#CXANDWN#BGNMEA?K>KDG?#JFGE#

KIA#GFBAF#EMCK#>=CG#SA#JG==GLAB!

There may be attachments to this manual.

,IA#E>?M>=#DC#FA=AH>?K#KG#KIA#JG==GLD?@#M?DKC\

 ] 4=>?AK>FO#@A>FSGYAC!

,G#NGEX=O#LDKI#KIADF#^D?KA?BAB#MCA_Q#KIAO#EMCK#SA#GXAF>KAB#>C#BACNFDSAB#D?#KIDC#E>?M>=Q#>?B#D?#

>NNGFB>?NA#LDKI#KIA#GKIAF#KANI?DN>=#BGNMEA?KC#`B>K>#CIAAKCQ#N>K>=G@MACQ#AKN!a!

,IA#E>?MJ>NKMFAF#I>C#BACD@?AB# KIACA#M?DKC# JGF# D?BMCKFD>=#MCAC!#(?O#MCAQ#>XX=DN>KDG?#>?BbGF#

D?CK>==>KDG?#SAOG?B#KIGCA#BACNFDSAB#D?#KIDC#E>?M>=#>?B#GKIAF#KANI?DN>=#BGNMEA?KC#̀ B>K>#CIAAKCQ#

N>K>=G@MAC#AKN!a#EMCK#SA#>@FAABb>XXFGHAB#SO#KIA#2/&(9/5#0/)#*!X!(!# KANI?DN>=#>CCDCK>?NA#

CAFHDNA!

+GF# KIA# XMFXGCAC# GJ# 2DFANKDHA#  ccPb8 b%5# G?#E>NID?AFOQ# KIA# @A>FSGY# DC# NG?CDBAFAB# X>FK=O#

NGEX=AKAB#E>NID?AFO#LIDNI#LD==#SA#WKKAB#G?KG#GKIAF#E>NID?AC#>?BbGF#D?CK>==>KDG?C!#,IA#@A>FSGY#

EMCK#?GK#SA#D?NGFXGF>KAB#D?KG#KIAE#>?B#MCAB#M?KD=#>==#C>JAKO#DCCMAC#I>HA#SAA?#FACG=HABQ#>?B#

DK#DC#?GK#XAFEDKKAB#KG#CK>FK#MX#KIA#W?>=#XFGBMNK#`JGF#DKC#D?KA?BAB#MCAa#M?KD=#DK#I>C#SAA?#HAFDWAB#>C#

NGEX=D>?K#LDKI#2DFANKDHA# ccPb8 b%5#G?#E>NID?AFO!

,IA# NMCKGEAF#EMCK# >NNAXK# FACXG?CDSD=DKO# JGF# NGEX=D>?NA# LDKI# KIA# 2DFANKDHA#  ccPb8 b%5# G?#

E>NID?AFO#>?B#>?O#GKIAF#NGEEM?DKO#BDFANKDHA#FA=>KD?@#KG#C>JAKO#GJ#E>NID?AFO!

4=>?AK>FO# @A>FSGYAC# N>?# XGCA# I>V>FBC# KG# XAFCG?CQ# >?DE>=C# >?B# E>KAFD>=# @GGBC!# +GF# KIDC#

FA>CG?Q#>==#I>?B=D?@Q#KF>?CXGFKQ#WKKD?@Q# D?CK>==>KDG?Q#CK>FKZMX#>?B#CMXXGFK#GXAF>KDG?C#EMCK#G?=O#

SA#N>FFDAB#GMK#SO#XAFCG??A=#LIG#>FA#KF>D?ABQ#dM>=DWAB#>?B#>MKIGFDCAB#KG#N>FFO#GMK#KIA#K>CeQ#>?B#

LIG#>FA#>L>FA#GJ#KIA#XGKA?KD>=#I>V>FBC!

4AFCG??A=#EMCK#I>HA#KIA#FAdMDFAB#dM>=DWN>KDG?C#JGF#KIA#K>Ce#KG#SA#N>FFDAB#GMKQ#>?B#I>HA#>KKACKAB#

AYXAFDA?NA# D?# I>?B=D?@Q# KF>?CXGFKD?@Q# WKKD?@Q# D?CK>==D?@Q# CK>FKD?@# MX# >?B# CMXXGFKD?@# X=>?AK>FO#

@A>FSGYAC

`CAA#XGD?K# a!
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1.1 TERMS AND SYMBOLS

Warning
4FAN>MKDG?>FO#EA>CMFAC#KG#SA#JG==GLAB#KG#A?CMFA#KIA#C>JAKO#GJ#KIA#GXAF>KGF#>?B

XAFCG?C#XFACA?K#D?#KIA#LGFeD?@#>FA>Q#>?DE>=C#>?B#GSfANKC!

Specialist, authorised personnel
0XAF>KDG?C#LIDNI#EMCK#G?=O#SA#XAFJGFEAB#SO#CXAND>=DCKQ#>MKIGFDCAB#XAFCG??A=!

Information
Important information or procedures.

5MCKGEAF#g#9>?MJ>NKMFAF#GJ#W?>=#E>NID?AFO

9>?MJ>NKMFAF#GJ#W?>=#E>NID?AFO#g#4AFCG?#WKKD?@#KIA#^X>FK=O#NGEX=AKAB#E>NID?AFO_#`@A>FSGYa#

G?KG#KIA#W?>=#E>NID?AFO

Manufacturer/Constructor = DINAMIC OIL S.p.A.

 !"#$""#%#&'()*+('  !"#"(,("  !"#-')!.

1.2 SUPPLY

3XG?#FANADXK#GJ#KIA#@A>FSGYQ#NIANe#KI>K#DK#I>C#?GK#SAA?#B>E>@AB#>?B#KI>K#KIA#DKAE#

CMXX=DAB#E>KNIAC#KIA#G?A#GFBAFAB!#/J#>?O#GJ#KIACA#NG?BDKDG?C#DC#?GK#JM=W==ABQ#NG?K>NK#

KIA#2/&(9/5#0/)#*!X!(!#C>=AC#KANI?DN>=#>CCDCK>?NA#CAFHDNA#DEEABD>KA=O!

2/&(9/5#0/)#*!X!(!#@A>FSGYAC#>FA#BA=DHAFAB#D?#N>CACQ#X>==AKCQ#N>FKG?#

X>==AKC#GF#CDEX=A#N>FBSG>FB#SGYACQ#LIDNI#>FA#N>FAJM==O#GF@>?DCAB#KG#

XFAHA?K#EGHAEA?K!

,IA#X>Ne>@D?@#E>KAFD>=#CIGM=B#SA#BDCXGCAB#GJ#>NNGFBD?@#KG#KIA#?>KDG?>=#

>?B#D?KAF?>KDG?>=#A?HDFG?EA?K>=#CK>?B>FBC#D?#JGFNA!
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,>eA#KIA#MKEGCK#N>FA#LIA?#M?X>NeD?@!

,IA#@A>FSGYAC#>FA#CMXX=DAB#>C#JG==GLC\

 ] (FF>?@AB#JGF#D?CK>==>KDG?#D?#KIA#>CCAES=O#XGCDKDG?#CK>KAB#LIA?#KIA#GFBAF#L>C#X=>NAB!

 ] .DKIGMK#=MSFDN>KDG?#GD=Q#M?=ACC#GKIAFLDCA#XFGHDBAB#JGF#SO#NG?KF>NKM>=#>FF>?@AEA?K!

 ] 4>D?KAB# AYKAF?>==O# LDKI# ># FABQ# L>KAFZS>CABQ# >?KDZGYDBDCD?@# M?BAFNG>KQ# M?=ACC# GKIAFLDCA#

XFGHDBAB#JGF#SO#NG?KF>NK!#,IDC#XFGKANKDHA#NG>KD?@#DC#CMDK>S=A#JGF#?GFE>=#D?BMCKFD>=#A?HDFG?EA?KCQ#

AHA?#GMKBGGFCQ#>?B#>==GLC#JMFKIAF#W?DCID?@#NG>KC#GJ#CO?KIAKDN#X>D?K#KG#SA#>XX=DAB!

 ] ,IA#AYKAF?>=#E>NID?AB#X>FKC#GJ#KIA#@A>FSGYQ#CMNI#>C#KIA#GMKCDBA#GJ#KIA#CI>JKCQ#KIA#FACKD?@#

CMFJ>NAC#>?B#NA?KFD?@#M?DKCQ#>C#LA==#>C#KIA#D?KAF?>=#eD?AE>KDN#EANI>?DCECQ#FAdMDFA#XFGKANKDG?#

LDKI#>?KDZGYDBDCD?@#GD=!
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2 SAFETY INFORMATION

+G==GL#KIA#CDEX=A#D?CKFMNKDG?C#@DHA?#D?#KIA#FA=AH>?K#X>FKC#GJ#KIA#E>?M>=#KG#FABMNA#GF#

eliminate risk situations.

2.1 GENERAL SAFETY WARNINGS

 ] ,IACA#C>JAKO#L>F?D?@C#>XX=O# KG#>==# KOXAC#GJ#@A>FSGYQ#@A>FC#>?B#GKIAF#2D?>EDN#0D=#*!X!(!#

products.

 ] *>JAKO#L>F?D?@C#NG?K>D?AB#D?#KIA#GKIAF#NI>XKAFC#GJ#KIDC#E>?M>=#EMCK#>=CG#SA#>BIAFAB#KG!

 ] ,IA#C>JAKO#L>F?D?@C#EMCK#SA#>BIAFAB#KG#>K#AHAFO#CK>@A#GJ#KIA#XFGBMNK#=DJA#NON=AC#BACNFDSAB#

D?#KIDC#E>?M>=#`KF>?CXGFKQ#I>?B=D?@Q#X>Ne>@D?@Q#CKGF>@AQ#D?CK>==>KDG?bWKKD?@Q#CK>FKZMXbGXAF>KDG?Q#

CAFHDND?@Q#BDCE>?K=D?@bBDCXGC>=a!

 ] +>D=MFA#KG#>BIAFA#KG#KIA#C>JAKO#L>F?D?@C#N>?#XGCA#CAFDGMC#IA>=KI#FDCeC#>?B#I>FE#KG#GSfANKC#

and animals.

 ] /J# D?# >?O# BGMSK# >SGMK# KIA# C>JAKO# L>F?D?@CQ# NG?K>NK# KIA# 2D?>EDN# 0D=# KANI?DN>=# >CCDCK>?NA#

CAFHDNA!

 ] ,IA# XAFCG??A=# KI>K# KIDC# E>?M>=# DC# >BBFACCAB# KG#EMCK# I>HA# >KKACKAB# AYXAFDA?NA# >?B# SA#

authorised to carry out the operations.

 ] .ID=A# XAFJGFED?@# KIA# H>FDGMC# GXAF>KDG?CQ# XAFCG??A=# EMCK# >=CG# >BIAFA# KG# ?>KDG?>=# >?B#

D?KAF?>KDG?>=#CK>?B>FBC#G?#C>JAKO#>?B#C>JA#LGFeD?@#XF>NKDNAC!

 ] /?CK>==D?@#>?B#GXAF>KD?@#B>E>@AB#M?DKC#N>?#XGCA#CAFDGMC#C>JAKO#FDCeC!

 ] *AFDGMC#I>FE#N>?#SA#N>MCAB#KG#XAFCG?CQ#>?DE>=C#GF#GSfANKC#>C#>#FACM=K#GJ\

• improper use

• incorrect installation or use

• M?>MKIGFDCAB#FAEGH>=#GJ#XFGKANKDG?#COCKAEC

 ] ,IA#JG==GLD?@#FDCeC#>FDCA#BMFD?@#>?B#>JKAF#@A>FSGY#GXAF>KDG?\

• GHAFIA>KAB#X>FKC

• EGHD?@#X>FKC

• parts under pressure

2.2 SAFETY WARNINGS FOR HANDLING WHEN UNPACKING AND TRANSPORTING

*AA#XGD?K#8Q#^,F>?CXGFKQ#I>?BD?@#>?B#CKGF>@A_!

2.3 SAFETY WARNINGS FOR USE AND OPERATION

Adhere to the information in the data sheet.
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2.4 SAFETY WARNINGS FOR INSTALLATION AND ASSEMBLY

Adhere to the information in the data sheet.

2.5 SAFETY WARNINGS REGARDING ENVIRONMENTAL IMPACT

3?DKC#EMCK#SA#BDCXGCAB#GJ#>NNGFBD?@#KG#KIA#A?HDFG?EA?K>=#CK>?B>FBC#D?#JGFNA!

2.6 SAFETY AND INFORMATION NOTICES

9>?MJ>NKMFAFC# N>FFOD?@# KIA# 5%# E>Fe# >FA# FACXG?CDS=A# JGF# >XX=OD?@# C>JAKO# >?B# D?JGFE>KDG?#

notices.

2.7 CONSTRUCTOR LIABILITY

,IA#NG?CKFMNKGF#LD==#?GK#SA#IA=B#=D>S=A#D?#KIA#AHA?K#GJ\

 ] $A>FSGY#SAD?@#MCAB#NG?KF>FO#KG#?>KDG?>=#=>LC#G?#C>JAKO#>?B#C>JA#LGFeD?@#XF>NKDNAC!

 ] /?NGFFANK# D?CK>==>KDG?Q# D?>BAdM>KA# GF# D?NGFFANK# GSCAFH>?NA#GJ# KIA# D?CKFMNKDG?C#@DHA?# D?# KIDC#

manual.

 ] %=ANKFDN>=#GF#IOBF>M=DN#XGLAF#CMXX=O#J>D=MFA#`JGF#EGKGF#@A>FCa!

 ] (=KAF>KDG?#GF#K>EXAFD?@!

 ] 0XAF>KDG?C#XAFJGFEAB#SO#M?KF>D?ABQ#M?dM>=DWAB#GF#M?>MKIGFDCAB#XAFCG??A=!

 ] 3CAQ# >XX=DN>KDG?C# GF# D?CK>==>KDG?C# SAOG?B# KIA# D?CKFMNKDG?C# @DHA?# KIA# B>K># CIAAKC# GF# KIDC#

E>?M>=#KI>K#I>HA!

 ] &GK#SAA?#>XXFGHAB#SO#2/&(9/5#0/)#*!X!(!!

,IA#C>JAKO#GJ#KIA#@A>FSGY#>=CG#FA=DAC#MXG?#CKFDNK#GSCAFH>?NA#GJ#KIA#D?CKFMNKDG?C#@DHA?#D?#KIDC#

E>?M>=Q#>?B#D?#X>FKDNM=>F\

 ] ,IA#@A>FSGY#EMCK#G?=O#SA#GXAF>KAB#LDKID?#DKC#=DEDK>KDG?C#GJ#MCA#`CAA#B>K>#CIAAKCQ#N>K>=G@MAC#

AKN!a!

 ] 2D=D@A?K#FGMKD?A#CAFHDND?@#EMCK#>=L>OC#SA#N>FFDAB#GMK!

 ] 0XAF>KGFC#>CCD@?AB#KG#D?CXANKDG?#>?B#CAFHDND?@#EMCK#SA#CMJWNDA?K=O#KF>D?AB!

 ] 0?=O#GFD@D?>=#CX>FA#X>FKC#EMCK#SA#MCAB!

 ] ,IA#NG?W@MF>KDG?C#CIGL?#G?#KIA#BDEA?CDG?>=#BF>LD?@C#>?B#KIADF#D?CKFMNKDG?C#D?#KIA#N>K>=G@MA#

are the only ones permitted.

 ] 2G#?GK#>KKAEXK#KG#MCA#KIA#@A>FSGY#D?#>?O#GKIAF#L>O#KI>?#D?BDN>KAB#SO#KIA#XFGHDBAB#D?CKFMNKDG?C!

 ] ,IA#D?CKFMNKDG?C#@DHA?#D?#KIDC#E>?M>=#>FA#CMXX=AEA?K>FO#KGQ#>?B#BG#?GK#FAX=>NAQ#GS=D@>KDG?C#

D?#=A@DC=>KDG?#G?#C>JAKO#CK>?B>FBC#D?#JGFNA!
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2.8 RESIDUAL RISKS

'ACDBM>=# FDCeC# >FA# XGKA?KD>=# I>V>FBC# LIDNI# N>??GK# SA# A=DED?>KAB# GF# N>?# G?=O# SA# X>FKD>==O#

A=DED?>KABQ#>?B#LIDNI#N>?#I>FE# KIA#GXAF>KGF# DJ# D?NGFFANK#EAKIGBC#GF#LGFeD?@#XF>NKDNAC#>FA#

used.

Note

Directive
2006/42/

EC
Annex I

Description Remarks

19 1.3.4 'DCeC#XGCAB#SO#CMFJ>NACQ#AB@AC#GF#

>?@=AC

Correct and non-hazardous

XGCDKDG?D?@#DC#KIA#FACXG?CDSD=DKO#GJ

the customer

22 1.3.7 'DCeC#FA=>KAB#KG#EGHD?@#X>FKC Protection of the operator from

XGKA?KD>=#FDCeC#FA=>KAB#KG#EGHD?@

parts is the responsibility of the

customer

23 1.3.8 5IGDNA# GJ# XFGKANKDG?# >@>D?CK# FDCeC#

>FDCD?@#JFGE#EGHD?@#X>FKC

Protection of the operator from

XGKA?KD>=#FDCeC#FA=>KAB#KG#EGHD?@

parts is the responsibility of the

customer

25 1.4.1 $A?AF>=# FAdMDFAEA?KC# JGF# @M>FBC#

>?B#XFGKANKDHA#BAHDNAC

The choice of requirements for

@M>FBC#>?B#XFGKANKDHA#BAHDNAC#DC

the responsibility of the customer

26 1.4.2.1 +DYAB#@M>FBC +DKKD?@#>?O#WYAB#@M>FBC#DC#KIA

responsibility of the customer

28 1.4.2.3 (BfMCK>S=A#@M>FBC#FACKFDNKD?@#>NNACC +DKKD?@#>?O#>BfMCK>S=A#@M>FBC

FACKFDNKD?@#>NNACC#DC#KIA

responsibility of the customer

29 1.4.3 *XAND>=# FAdMDFAEA?KC# JGF# XFGKANKDHA#

BAHDNAC

The choice of special requirements

JGF#XFGKANKDHA#BAHDNAC#DC#KIA

responsibility of the customer

2.9 REASONABLY EXPECTED INCORRECT USES

/?NGFFANK#MCA#GJ#KIA#X>FK=O#NGEX=AKAB#E>NID?AFO#DC#BAW?AB#>C#>#MCA#BDJJAFA?K#JFGE#KI>K#BACNFDSAB#

D?#KIA#D?CKFMNKDG?C#GJ#KIDC#E>?M>=#>?B#KIA#B>K>#CIAAKCQ#SMK#LIDNI#DC#FA>CG?>S=O#AYXANKAB#IME>?#

SAI>HDGMF\

 ] &A@=D@A?NA#G?#KIA#X>FK#GJ#KIA#GXAF>KGF#KG#JG==GL#KIA#D?CKFMNKDG?C#D?#KIDC#E>?M>=!

 ] /?CKD?NKDHA#FA>NKDG?C#GJ#KIA#GXAF>KGF!

 ] )>Ne#GJ#NG?NA?KF>KDG?#GF#N>FA=ACC?ACC#BMFD?@#D?CK>==>KDG?#GF#CAFHDND?@!

 ] :AI>HDGMF#FACM=KD?@#JFGE#KIA#XFACCMFA#KG#eAAX#KIA#E>NID?A#FM??D?@#M?BAF#>?O#NDFNMECK>?NA!
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3 TECHNICAL INFORMATION

3.1 GENERAL DESCRIPTION OF THE MACHINE

2/&(9/5#0/)#*!X!(!# @A>FSGYAC#I>HA#SAA?#BACD@?AB#>?B#SMD=K# KG# SA# D?NGFXGF>KAB# D?KG# >?B#

XGLAFAB#SO#>?#A=ANKFDN#GF#IOBF>M=DN#EGKGFQ#D?#W?DCIAB#BAHDNAC#GF#COCKAEC#JGF#MCA#D?#D?BMCKFD>=#

CANKGFC# CMNI# >C# NG?CKFMNKDG?Q# NIAEDN>=Q# EANI>?DN>=Q# >@FDZJGGBCKMJJQ# KF>?CXGFKQ# ?>H>=Q# AKN!Q#

G?NA# KIA# NG?CKFMNKGF# I>C# FACG=HAB#>==# XFGS=AEC# FA=>KD?@# KG# KIA# C>JAKO# GJ# W?>=# FA@M=>KDG?C# D?#

>NNGFB>?NA#LDKI#2DFANKDHA# ccPb8 b%5#G?#E>NID?AFO#>?B#GKIAF#NGEEM?DKO#BDFANKDHAC

`A!@!#(,%Ua!

+GF# NAFK>D?# >XX=DN>KDG?C# >?B# KG# C>KDCJO# CXANDWN# FAdMDFAEA?KCQ# KIA# @A>FSGY#E>O#SA# CMXX=DAB#

D?#H>FDGMC#CKFMNKMF>=#JGFEC#>?B#NG?W@MF>KDG?CQ#D?N=MBD?@#>#F>?@A#GJ#>NNACCGFDAC#>?B#GXKDG?>=#

EGBDWN>KDG?C!# +GF# >==# KIA# KANI?DN>=# >?B# D?JGFE>KDG?# >?B# BACNFDXKDG?C# >SGMK# KIACAQ# CAA# KIA#

FA=AH>?K#C>=AC#N>K>=G@MA!

/K#DC#KIA#MCAFhC#FACXG?CDSD=DKO#KG#MCA#KIA#@A>FSGY#D?#>#NGFFANK#E>??AFQ#>BIAFD?@#KG#KIA#L>F?D?@C#

@DHA?#D?#KIDC#E>?M>=!

3.2 CONDITIONS AND RESTRICTIONS OF USE

,IA#@A>FSGY#E>O#G?=O#SA#D?CK>==AB#D?#KIA#XGCDKDG?#D?BDN>KAB#G?#KIA#DBA?KDWN>KDG?#

X=>KA!#(?O#NI>?@A#KG#DKC#D?CK>==>KDG?#XGCDKDG?#EMCK#SA#>MKIGFDCAB#SO#2/&(9/5#0/)#

S.p.A..

,IA#FANGEEA?BAB#>ESDA?K#KAEXAF>KMFA#JGF#MCA#GJ#CK>?B>FB#@A>FSGYAC#DC\#ED?!#Z";#i5j#E>Y!#

k8c#i5!

3CD?@#KIA#@A>FSGY#D?#>@@FACCDHA#A?HDFG?EA?KCQ#D?#L>KAF#GF#GKIAF#=DdMDBC#DC#?GK#XAFEDKKAB#M?=ACC#

>@FAAB#BMFD?@#KIA#X=>??D?@#CK>@A!

3?=ACC#BM=O#E>FeAB#`(,%U#X=>KAaQ#DK#DC#?GK#XAFEDKKAB#KG#MCA#KIA#@A>FSGY#D?#XGKA?KD>==O#AYX=GCDHA#

>KEGCXIAFAC#GF#LIAFA#AYX=GCDG?ZXFGGJ#AdMDXEA?K#DC#FAdMDFAB!

3.3 TECHNICAL DATA

,IA#@A>FSGYAC#>FA#AdMDXXAB#LDKI#DBA?KDWN>KDG?#X=>KAC#NG?K>D?D?@#KIA#M?DKhC#E>D?#KANI?DN>=#>?B#

E>?MJ>NKMFD?@#D?JGFE>KDG?!#,G#D?KAFXFAK#KIA#XFGBMNK#BACNFDXKDG?#̀ (aQ#FAJAF#KG#KIA#C>=AC#N>K>=G@MA!

(a#4FGBMNK#BACNFDXKDG?bNMCKGEAF#NGBAl

:a#*AFD>=#?MESAF#`LAAeQ#OA>FQ#DBA?KDJOD?@#?MESAFa

5a#4FGBMNK#NGBA
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l,IA#XFGBMNK#BACNFDXKDG?#E>O#SA#FAX=>NAB#SO#>#NGBA#CMXX=DAB#SO#KIA#NMCKGEAF!

%?CMFA#KIA#DBA?KDWN>KDG?#X=>KA#DC#eAXK#N=A>?#>?B#N=A>F=O#HDCDS=A!#/J#AHA?#G?A#DKAE#GJ#

D?JGFE>KDG?#G?#DK#DC#?G#=G?@AF#=A@DS=AQ#FAdMACK#>#NGXO#JFGE#KIA#E>?MJ>NKMFAF#>?B#

replace it.

3.4 STRUCTURAL FORMS

MOTORS INPUTS REDUCTION STAGES

1 Electric motor

2 Orbital motor

7#(YD>=#XDCKG?#EGKGF

4 Radial piston motor

;#0FSDK>=#EGKGF#^9)'_

 9 Motor connection adapter

10 Fast shaft

11 Direct electric motor adapter

12 Direct orbital motor adapter

"7#&A@>KDHA#SF>eA#^+"!!b+ !!_

"8#&A@>KDHA#SF>eA#^+;!!b+P!!b

+m!!b+n_

";#*K>?B>FB#R>?@A

"P#^9o_#R>?@A#>B>XKAF

"T#^92_#R>?@A#>B>XKAF

"m#2DFANK#EGM?K#SAHA=#@A>F

"n#*D?@=A#CK>@A#FABMNKDG?

 c#2GMS=A#CK>@A#FABMNKDG?

 "#,IFAA#CK>@A#FABMNKDG?

  #+GMF#CK>@A#FABMNKDG?

 7#+DHA#CK>@A#FABMNKDG?

SUPPORTS AND OUTPUT 
SHAFTS ACCESSORIES

 8#0MKXMK#CMXXGFK#^&_

 ;#0MKXMK#CMXXGFK#^4_

 P#0MKXMK#CMXXGFK#^,_

 T#0MKXMK#CMXXGFK#^,'_

 m#0MKXMK#CMXXGFK#^,)_

 n#0MKXMK#CMXXGFK#^1_

7c#0MKXMK#CMXXGFK#^+_

7"#0MKXMK#CMXXGFK#^&[_

32 Cylindrical output shaft

77#$FGGHAB#GMKXMK#CI>JK

78#+AE>=A#@FGGHAB#GMKXMK#CI>JK

7;#1AY>@G?>=#GMKXMK#CI>JK

36 Female cylindrical output shaft

7T#4D?DG?#^4_

7m#+=>?@A#^+)_

7n#$FGGHAB#SMCI#^:*_

8c#1AY>@G?>=#SMCID?@#^%*_

8"#$FGGHAB#S>F#^:+_

8 #*IFD?e#BDCe#^$(_

87#%?B#X=>KA#^%4_

88#%YX>?CDG?#NI>ESAF#^<%_
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3.5 DESIGN FORMS

/01/02#32456 728

5/39:#40312#32456 728

8:40;45;
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8#,F>?CXGFKQ#I>?B=D?@#>?B#CKGF>@A

4 TRANSPORT, HANDLING AND STORAGE

1>?B=D?@ZKF>D?AB#XAFCG??A=#KF>D?AB#EMCK#A?CMFA#KIA#FAdMDFAB#C>JAKO#NG?BDKDG?C#>FA#

A?JGFNAB#JGF#KIAECA=HAC#>?B#JGF#XAFCG?C#D?#KIA#HDND?DKO!

,IA#N>CAC#G?=O#I>HA#=G>BZSA>FD?@#CKFMNKMFA#G?#KIA#SGKKGEQ#LDKI#KIA#GKIAF#CDBAC#JGF#

NGHAF>@A#G?=O!#,IGCA#CKFMNKMFAC#EMCK#KIAFAJGFA#?GK#SA#=G>BAB!

4.1 HANDLING OF PACKAGING

:AJGFA#I>?B=D?@#KIA#X>Ne>@D?@Q#XFAX>FA#>?#>XXFGXFD>KAQ#E>FeAB#GMK#>FA>#LDKI#X>HD?@#>?B#>#R>K#

CMFJ>NA#JGF#M?=G>BD?@#>?B#X=>ND?@#KIA#X>Ne>@AC#G?#KIA#@FGM?B!

.IA?#EGHD?@#KIA#X>Ne>@AQ#MCA#>XXFGXFD>KA#EAKIGBC#̀ A!@!#JGFe=DJK#KFMNeCQ#NF>?AC#GF#KF>?CX>==AKCa#

JGF#KIA#KOXA#GJ#X>Ne>@D?@Q#>==#D?#XAFJANK#LGFeD?@#GFBAFQ#K>eD?@#D?KG#NG?CDBAF>KDG?#KIA#X>Ne>@D?@hC#

CDVAQ#LAD@IK#>?B#NA?KFA#GJ#@F>HDKO!

6AAX#KIA#X>Ne>@AC#=AHA=#KG#XFAHA?K#KIAE#JFGE#KDXXD?@#GHAF#BMFD?@#I>?B=D?@!

3CA#>NNACCGFDAC#KI>K#NGEX=O#LDKI#KIA#BDFANKDHA#G?#E>NID?AFOQ#>?B#LIDNI#>FA#CMDK>S=A#

JGF#KIA#LAD@IK#KG#SA#=DJKAB!

,IA#LAD@IKQ#@FDXXD?@#XGD?KC#>?B#NA?KFA#GJ#@F>HDKO#GJ#KIA#X>Ne>@A#KG#SA#I>?B=AB#>FA#

CIGL?#G?#KIA#X>Ne>@A!
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8#,F>?CXGFKQ#I>?B=D?@#>?B#CKGF>@A

4.2 HANDLING OF EQUIPMENT

:AJGFA#K>eD?@#KIA#@A>FSGY#GMK#GJ#DKC#X>Ne>@D?@Q#XFAX>FA#KIA#FA=AH>?K#=DJKD?@#>NNACCGFDAC#`A!@!#

NI>D?CQ#S>?BCQ#@FD==CQ#AOASG=KC#AKN!aQ#GF#I>?B=A#DK#MCD?@#>#X>==AK#>C#>#FACKD?@#X=>KJGFE!

,>eA#KIA#MKEGCK#N>FA#LIA?#M?X>NeD?@!

3CA#>NNACCGFDAC#KI>K#NGEX=O#LDKI#KIA#BDFANKDHA#G?#E>NID?AFOQ#>?B#LIDNI#>FA#

CMDK>S=A#JGF#KIA#LAD@IK#KG#SA#=DJKAB!

)DJK#KIA#@A>FSGYQ#K>eD?@#N>FA#?GK#KG#M?S>=>?NA#KIA#=G>B#LID=A#EGHD?@!

'AJF>D?#JFGE#E>eD?@#>SFMXK#EGHAEA?KC#>?B#XAFJGFE#>?#D?DKD>=#C=GL#E>?GAMHFA#KG#

ensure that the load is balanced.

9GHA#>?B#=>O#BGL?#KIA#@A>FSGY#D?#KIA#>FA>#XFAX>FAB#JGF#M?=G>BD?@!

%Y>EX=AC#>FA#@DHA?#SA=GL#GJ#KIA#=DJKD?@#XGD?KC#JGF#KIA#E>D?#2/&(9/5#0/)#*!X!(!#@A>FSGY#

BACD@?C!#
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,IA#LAD@IK#GJ#KIA#AdMDXEA?K#KG#SA#=DJKAB#N>?#SA#JGM?B#D?#Annex 1.

4.3 STORAGE

+GF#NGFFANK#CKGF>@A#GJ#KIA#M?DKCQ#KIA#JG==GLD?@#CKAXC#EMCK#SA#K>eA?\

 ] +GF#CKGF>@A#JGF#GHAF# #EG?KICQ#XFGKANK#KIA#NGMX=D?@#CMFJ>NACQ#CMNI#>C#KIA#R>?@ACQ#CI>JKC#>?B#

fGD?KCQ#LDKI#>#HAFO#KID?#=>OAF#GJ#@FA>CA#>?BbGF#XFGKANKDHA#>?KDZNGFFGCDG?#RMDBC!

 ] *KGFA#D?#>#BFO#X=>NA#LDKI#KAEXAF>KMFAC#GJ#SAKLAA?#Z;#i5#>?B#k7c#i5!

 ] (=L>OC#X=>NA#LGGBA?#X=>?eC#GF#>#X=>KJGFE#E>BA#GJ#GKIAF#E>KAFD>=C#SAKLAA?#KIA#M?DK#>?B#KIA#

RGGFQ#KG#XFAHA?K#BDFANK#NG?K>NK!

 ] 2G#?GK#CK>Ne#KIA#X>Ne>@AC!

 ] 5IANe#KIA#D?KAF?>=#@A>FC#FA@M=>F=O#SO#FGK>KD?@#KIA#D?XMK#CI>JK#E>?M>==O!#/J#KIA#M?DK#DC#WKKAB#LDKI#

?A@>KDHA#=>EA==>F#SF>eACQ#FA=A>CA#KIA#SF>eA#LDKI#>#IOBF>M=DN#XMEX#GF#CMNI=DeA!

 ] :AJGFA#CK>FKD?@#MX#KIA#M?DKQ#LA#FANGEEA?B#OGM#FAX=>NA#KIA#L>CIAFC#GJ#KIA#CK>KDN#>?B#FGK>FO#

seals.

 ] +GF#CKGF>@A#JGF#GHAF#P#EG?KICQ#W==# KIA#@A>FSGY#LDKI# KIA#C>EA#KOXA#GJ#GD=#>C# KIA#GD=# KI>K# DC#

X=>??AB#KG#SA#MCAB#LIA?#GXAF>KDG?>=Q#X=>ND?@#KIA#HA?K#N>X#D?#KIA#MXXAF#X>FK#GJ#KIA#@A>FSGY!

:AJGFA#CK>FKD?@#MXQ#W==#KIA#@A>FSGY#LDKI#KIA#FD@IK#>EGM?K#GJ#GD=!

,IA#CK>KDN#>?B#FGK>FO#CA>=C#LD==#SA@D?#KG#BAKAFDGF>KA#>JKAF#P#EG?KIC!
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5 INSTALLATION AND ASSEMBLY

$A>FSGYAC#EMCK#SA#D?CK>==AB#N>FAJM==O#>?B#XFGJACCDG?>==OQ#SO#CMDK>S=O#CMDK>S=O#

trained and technically skilled authorised personnel.

(==#KIA#D?CK>==>KDG?#GXAF>KDG?C#EMCK#SA#XAFJGFEAB#KG#A?CMFA#E>YDEME#C>JAKO#=AHA=C#

>FA#@M>F>?KAAB#JGF#SGKI#LGFeAFC#>?B#KIDFB#X>FKDAC#>?B#KI>K#KIA#@A>FSGY#GXAF>KAC#

correctly and safely.

:AJGFA#D?CK>==D?@#KIA#@A>FSGYQ#NIANe#KI>K#DK#DC#D?#KIA#NGFFANK#>CCAES=O#XGCDKDG?!

 ] ,>EXAFD?@#LDKI# KIA#@A>FSGY#>?B#>?O#GJ# KIA#>NNACCGFDAC#WKKAB#BMFD?@#XFGBMNKDG?# DC#CKFDNK=O#

prohibited.

 ] .IA?#>?O#=DJKD?@#>?B#I>?B=D?@#E>?GAMHFAC#>FA#N>FFDAB#GMKQ#N>FA#EMCK#SA#K>eA?#KG#A?CMFA#

KIA#A?B#GJ#KIA#CI>JK#BGAC#?GK#IDK#>?OKID?@!#,IA#FA=>KDHA#IGDCKD?@#CKF>XC#>?BbGF#AOASG=KC#EMCK#

SA#MCABQ#CMDK>S=O#>FF>?@ABQ#>?B#LDKI#IGDCKD?@#EA>?C#LIGCA#N>X>NDKO#DC#CMJWNDA?K#JGF#KIA#fGS!

 ] .A=BD?@#GXAF>KDG?C#G?#@A>FSGYAC#>FA#CKFDNK=O#XFGIDSDKAB#LDKIGMK#CMDK>S=A#XFGKANKDG?!

 ] (?O#D?CK>==>KDG?#LGFe#GF#CAFHDND?@#EMCK#SA#N>FFDAB#GMK#LDKI#KIA#@A>FSGY#CK>KDG?>FOQ#KIAFAJGFA#DK#

DC#FANGEEA?BAB#KI>K#OGM#A?CMFA#KIA#@A>FSGY#N>??GK#SA#CLDKNIAB#G?#>NNDBA?K>==O!

 ] /?#KIA#AHA?K#GJ#NG??ANKDG?C#D?HG=HD?@#KIA#MCA#GJ#FGK>FO#X>FKC#CMNI#>C#CI>JKCQ#fGD?K#GF#XM==AOC#

LDKI#SA=KCQ#CMDK>S=A#>NNDBA?K#XFAHA?KDG?#@A>F#EMCK#SA#XFGHDBAB!

5.1 DIRECTION OF ROTATION

.IA?#E>eD?@#KIA#NG??ANKDG?Q#NIANe#KIA#BDFANKDG?#GJ#KIA#CI>JKC#BAXA?BD?@#G?#KIA#D?XMK#>KK>NIAB#

>?B#MCD?@#KIA#W@MFAC#SA=GL#JGF#FAJAFA?NA!

/.#1!.( 5!<+*#).<"(
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5.2 SERIES RE/GB GEARBOX DESIGNS

$A?AF>=#D?JGFE>KDG?#M?=ACC#GKIAFLDCA#D?BDN>KAB#G?#KIA#FA=AH>?K#B>K>#CIAAKC!

5.2.1 Flanged design

SIZES UP TO RE2000:

4FAX>FA#KIA#NGMX=D?@#NGM?KAFR>?@AC#G?#KIA#M?DK#GF#COCKAE#G?#LIDNI#KIAO#>FA#KG#SA#D?CK>==AB!

,IA#CMFJ>NAC#LIAFA#KIA#@A>FSGYAC#LD==#SA#NGMX=AB#LDKI# KIA#R>?@A#EMCK#SA#R>K#>?B#LGFeAB#

LDKI#>#E>NID?A#KGG=!#5G??ANK#KIA#GMKXMK#CI>JK#KG#KIA#EANI>?DCE#KG#SA#NG?KFG==AB#JG==GLD?@#KIA#

D?CKFMNKDG?C#@DHA?#D?#KIA#BF>LD?@C#SA=GL

`+/$!#"aQ#`+/$!# a#>?B#`+/$!#7a!

+D@!"

D
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+D@!# 

Recommended tolerances

)GGCA#NGMX=D?@ 5GMX=D?@#LDKI#D?KAFJAFA?NA

Solid shaft 1G==GL#CI>JK Solid shaft 1G==GL#CI>JK

Ø d h7 Ø D G7 Ø d h7 Ø D K7

Ø d h7 Ø D F7 Ø d h7 Ø D M7

Ø d h7 Ø D N7
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+D@!#7

8((#*)&"(#=

Table 1

Sizes 110N 110T 110TR 110T1 110TR1 210N 210T 210TR

*NFAL M10 M10 M10 M12 M12 M10 M10 M10

Quantity &i 8 10 10 10 10 8 10 10

Class 12.9 12.9 12.9 12.9 12.9 12.9 12.9 12.9

,D@IKA?D?@#

torque
Nm 74 74 74 130 130 74 74 74

9>YDEME#

torque 

tolerated by 

CNFALC

Nm 4 052 5 955 5 955 8 699 8 699 4 052 5 955 5 955

Sizes 210T1 210TR1 240T 240TR 310N 310T 310TL 510/610N

*NFAL M12 M12 M12 M10 M12 M12 M12 M12

Quantity &i 10 10 10 10 10 10 10 10

Class 12.9 12.9 12.9 12.9 12.9 12.9 12.9 12.9

,D@IKA?D?@#

torque
Nm 130 130 130 74 130 130 130 130

9>YDEME#

torque 

tolerated by 

CNFALC

Nm 8 699 8 699 8 699 5 955 8 699 10 930 10 930 8 699



Installation Operation and Service ManualHoisting Solutions - Power Transmission

81Planetary Gearboxes

5 Installation and assembly

Sizes 510/610T 510/610TL 810N 810T 1020T 1520T 2000T

*NFAL M12 M12 M14 M14 M16 M16 M16

Quantity &i 10 10 12 12 10 10 10

Class 12.9 12.9 12.9 12.9 12.9 12.9 12.9

,D@IKA?D?@#

torque
Nm 77 77 122 122 191 191 191

9>YDEME#

torque 

tolerated by 

CNFALC

Nm 10 930 10 930 18 257 18 257 24 510 24 510 24 510

+D@!#8

8((#*)&"(#>

Table 2

Sizes 1520H 2000H 2520H 3000H 3510H 4800H 6000H 8000H 12010H 16000H

*NFAL M16 M16 M16 M16 M16 M16 M18 M18 M24 M24

Quantity &i 16 16 21 21 24 24 36 36 36 36

Class 12.9 12.9 12.9 12.9 12.9 12.9 12.9 12.9 10.9 10.9

,D@IKA?D?@#

torque
Nm 323 323 323 323 323 323 444 444 907 907

9>YDEME#

torque 

tolerated by 

CNFALC

Nm 41 742 41 742 64 557 64 557 84 547 84 547 162 773 162 773 313 837 313 837
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Sizes 21000H 26000H 31000H 40000H 45000H 53000H 61000H 85000H

*NFAL M27 M27 M30 M30 M30 M36 M36 M36

Quantity &i 36 36 36 36 36 36 36 36

Class 10.9 10.9 10.9 10.9 10.9 10.9 10.9 10.9

,D@IKA?D?@#

torque
Nm 1 327 1 327 1 802 1 802 1 802 3 150 3 150 3 150

9>YDEME#KGFdMA#

tolerated by 

CNFALC

Nm 480 948 480 948 721 421 721 421 721 421 1 323 010 1 323 010 1 323 010

Sizes 110000H 130000H 150000H 205000H 235000H

*NFAL M42 M42 M42 M42 M42

Quantity &i 40 40 40 48 48

Class 10.9 10.9 10.9 10.9 10.9

,D@IKA?D?@#

torque
Nm 5 038 5 038 5 038 5 038 5 038

9>YDEME#KGFdMA#

tolerated by 

CNFALC

Nm 2 864 730 2 864 730 2 864 730 3 516 710 3 516 710

5.2.2 Female grooved shaft design

%?CMFA#KI>K#KIA#@A>FSGY#>?B#KIA#BFDHA?#CI>JK#>FA#>=D@?AB#>?B#KI>K#KIA#=>KKAF#DC#?GK#AYXGCAB#KG#

SA?BD?@#BMFD?@#GXAF>KDG?!#*AA#BF>LD?@#`+/$!#;a!

+D@!#;

8((#*)&"(#?
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Table 3

Sizes 110FS 210FS 240FS 310FS 510FS 810FS 1020FS 1520FS 2000FS

*NFAL M10 M10 M10 M10 M10 M12 M12 M16 M16

Quantity &i 8 8 8 12 12 12 16 16 16

Class 12.9 12.9 12.9 12.9 12.9 12.9 12.9 12.9 12.9

,D@IKA?D?@#

torque
Nm 75 75 75 75 75 130 130 323 323

9>Y#KGFdMA#

tolerated by 

CNFALC

Nm 4 050 4 050 4 050 8 175 8 175 14 180 18 915 41 742 41 742

Sizes 2520FS 3000FS 3510FS 4800FS 6000FS 8000FS 12010FS 16000FS 21000FS

*NFAL M16 M16 M16 M16 M18 M18 M24 M24 M27

Quantity &i 21 21 24 24 36 36 36 36 36

Class 12.9 12.9 12.9 12.9 12.9 12.9 10.9 10.9 10.9

,D@IKA?D?@#

torque
Nm 323 323 323 323 444 444 907 907 1 327

9>Y#KGFdMA#

tolerated by 

CNFALC

Nm 64 557 64 557 84 547 84 547 162 773 162 773 313 837 313 837 480 948

Sizes 26000FS 31000FS 40000FS 45000FS 53000FS 61000FS 85000FS

*NFAL M27 M30 M30 M30 M36 M36 M36

Quantity &i 36 36 36 36 36 36 36

Class 10.9 10.9 10.9 10.9 10.9 10.9 10.9

,D@IKA?D?@#

torque
Nm 1 327 1 802 1 802 1 802 3 150 3 150 3 150

9>Y#KGFdMA#

tolerated by 

CNFALC

Nm 480 948 721 421 721 421 721 421 1 323 010 1 323 010 1 323 010

Sizes 110000FS 130000FS 150000FS 205000FS 235000FS

*NFAL M42 M42 M42 M42 M42

Quantity &i 40 40 40 48 48

Class 10.9 10.9 10.9 10.9 10.9

,D@IKA?D?@#

torque
Nm 5 038 5 038 5 038 5 038 5 038

9>Y#KGFdMA#

tolerated by 

CNFALC

Nm 2 864 730 2 864 730 2 864 730 3 516 710 3 516 710
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5.2.3 Design with feet

,IACA#@A>FSGYAC#EMCK#SA#J>CKA?AB#KG#>#CMDK>S=O#CKMFBO#S>CA#LGFeAB#LDKI#>#E>NID?A#KGG=#>?B#

LDKI#>#E>YDEME#X=>?>FDKO#AFFGF#GJ#c!7#EEbc!m#EE!

*AA#BF>LD?@#`+/$!#Pa!

+D@!#P

A

A

5.2.4 Pendular design

5=A>?#>?B#BA@FA>CA#KIA#CI>JKCh#NGMX=D?@#CMFJ>NAC!

(XX=O#>#KID?#=>OAF#GJ#=MSFDN>KDG?#KG#KIA#GMKAF#CMFJ>NA#GJ#KIA#fGD?KQ#KIA?#WK#DK#G?#KIA#@A>FSGY#CI>JK!#

,D@IKA?#>?#D?DKD>=#@FGMX#GJ#7#CNFALC!#5GMX=A#KIA#@A>FSGY#LDKI#KIA#CI>JK#KG#SA#NG?KFG==AB!#,D@IKA?#

KIA#CNFALC#@F>BM>==OQ#XFGNAABD?@#D?#>#NDFNM=>F#BDFANKDG?#>?B#KD@IKA?D?@#CAHAF>=#KDEAC#KG#A?CMFA#

>==# KIA#CNFALC#>FA# KD@IKA?AB# KG# KIA# KGFdMA#CK>KAB# D?# K>S=A#8Q#BAXA?BD?@#G?# KIA# KOXA#GJ# fGD?Kb

@A>FSGY!

<ABD#BDCA@?G#`+/$!#Ta!

&GKA\#2G#?GK#KD@IKA?#BD>EAKFDN>==O#GXXGCAB#CNFALC#D?#>#FGL!

+D@!#T

8((#*)&"(@#=#).-#>

8((#*)&"(#A
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Table 4

Sizes 110 210 240 310 510/610 810 1020 1520 2000

*NFAL M6 M6 M8 M8 M8 M8 M16 M16 M16

Quantity &i 10 10 12 12 12 12 10 16 16

Class 10.9 10.9 10.9 10.9 10.9 10.9 10.9 10.9 10.9

,D@IKA?D?@#

torque
Nm 13 13 31 31 31 31 270 270 270

Sizes 2520 3000 3510 4800 6000 8000 12010 16000

*NFAL M16 M16 M16 M16 M16 M16 M20 M20

Quantity &i 21 21 24 24 36 36 36 36

Class 10.9 10.9 10.9 10.9 10.9 10.9 10.9 10.9

,D@IKA?D?@#

torque
Nm 270 270 270 270 270 270 525 525

Sizes 21000 26000 31000 40000 45000 53000 61000 85000

*NFAL M20 M20 M20 M24 M24 M24 M24 M24

Quantity &i 36 36 36 36 36 36 36 36

Class 10.9 10.9 10.9 10.9 10.9 10.9 10.9 10.9

,D@IKA?D?@#

torque
Nm 525 525 525 907 907 907 907 907

,G#XFAHA?K#>S?GFE>=#=G>BC#G?#KIA#@A>FSGY#SA>FD?@C#DJ#KIA#EGKGF#DC#NGMX=AB#BDFANK=OQ#

DK#EMCK#SA#D?KA@F>=#KG#>?B#KIAFAJGFA#XA?BM=>KA#LDKI#KIA#@A>FSGY!
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5.3 CONNECTIONS

+>CKA?#KIA#D?XMK#>?B#GMKXMK#EANI>?DCEC#NG??ANKD?@#KG#KIA#@A>FSGY#LDKIGMK#CKFDeD?@#KIAE#LDKI#

hammers or suchlike.

3CA#KIA#CAFHDNA#CNFALC#>?B#KIA#KIFA>BAB#IG=AC#G?#KIA#CI>JKC#JGF#D?CAFKD?@#KIA#EANI>?DCEC!

:AJGFA#WKKD?@#KIA#NG??ANKD?@#EANI>?DCECQ#FAEAESAF#KG#N=A>?#KIA#CI>JKC#KG#FAEGHA#>?O#KF>NAC#

GJ#@FA>CA#>?BbGF#XFGKANKDHA#KFA>KEA?KC!

5.4 INPUT CONNECTIONS

5.4.1 Connection to hydraulic motor

'AEGHA#KIA#XFGKANKDHA#N>X#`HAFCDG?#+"b+ #G?=Oa!

,IAFA#>FA#KLG#KOXAC#GJ#CAKZMX#JGF#IOBF>M=DN#EGKGFC\

"!#90Q#+;b+Pb+mb+n#>?B#*,b93k4(9#HAFCDG?C\#KIA#GD=#CA>=#DC#@M>F>?KAAB#SO#KIA#FD?@#WKKAB#G?#

KIA#fGD?K#G?#KIA#EGKGFj#OGM#LD==#CDEX=O#?AAB#KG#>XX=O#>#KID?#=>OAF#GJ#GD=#KG#KIA#BFDHD?@#CI>JK!

 !#+"b+ #HAFCDG?\#WK#KIA#0Z'D?@#LIDNI#@M>F>?KAAC#KIA#CA>=#SAKLAA?#KIA#EGKGF#>?B#KIA#SF>eAQ#

K>eD?@#N>FA#KG#WK#DK#NGFFANK=O#D?#DKC#CA>K#LDKIGMK#B>E>@D?@#DK!#*AA#BF>LD?@#`+/$!#ma!

+D@!#m

B"().#*+(#C)*!.<#@D'E)F(@

G@(#@F'(H#C!.!CDC#'(@!@*).F(#F")@@#IJI

4KK"L#<')(@(#$"C#&(EM'(#$**!.<
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5.4.2. Connection to electric motor

/J# KIA#EGKGF# D?#dMACKDG?# DC#>#X>FKDNM=>F=O#ID@I#XGLAF#EGKGF# `9%Z  ;#>?B#>SGHAaQ#MCA#:7Z:;#

EGKGFC#LDKI#CMDK>S=A#CMXXGFKC!#*AA#BF>LD?@#`+/$!#na!

&!:!\#,IA#EGKGFC#EMCK#>=L>OC#SA#XAFJANK=O#>=D@?AB#LIAKIAF#KIA#EGKGF#>?B#KIA#@A>FSGY#CI>JK#

>FA#NGMX=AB#LDKI#>#fGD?K#GF#`>?B#ACXAND>==Oa#DJ#KIAO#>FA#NGMX=AB#BDFANK=O!

/?NGFFANK#XGCDKDG?D?@#N>?#N>MCA#B>E>@A#KG#KIA#SA>FD?@C#G?#SGKI#KIA#EGKGF#>?B#KIA#EGKGF#CAKZ

MX!#*AA#BF>LD?@#`+/$!#na!

+D@!#n

G@(#@F'(H#C!.!CDC#'(@!@*).F(#F")@@#IJI

B"().#*+(#C)*!.<#@D'E)F(@

4KK"L#<'()@(#$"C#&(EM'(#$**!.<

5.4.3 Connection to fast shaft

Clean all the mechanisms before connection.

/?#KIA#AHA?K#KI>K#XM==AOC#JGF#SA=K#BFDHAC#GF#KGGKIAB#XD?DG?C#JGF#NI>D?#@A>FD?@#>FA#WKKABQ#KIA#CI>JKC#

EMCK#SA#X>F>==A=#>?B#KIA#XM==AOC#>=D@?AB!

2G#?GK#KD@IKA?#KIA#SA=KC#EGFA#KI>?#?ANACC>FO#>C#AYNACCDHA#KA?CDG?#NGM=B#B>E>@A#KIA#SA>FD?@C!

/J#KIA#NG??ANKDG?#DC#E>BA#LDKI#>#FD@DB#fGD?KQ#>#NGEXA?C>KDG?#COCKAE#EMCK#SA#>BBAB#KG#FANGHAF#
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>?O#XI>CA#BDCX=>NAEA?K#SAKLAA?#KIA#J>CK#CI>JK#>?B#KIA#@A>FSGY#J>CKA?D?@!

*AA#BF>LD?@#`+/$!#"ca!

+D@!#"c

BM''(F*"L

N'M.<

5.4.4 Connection to brake

+GF# @A>FSGYAC# >FF>?@AB# JGF# IOBF>M=DN# EGKGFC# >?B# NGEX=AKA# LDKI# SF>eACQ# LIA?# D?CK>==D?@Q#

NG??ANK#KG#KIA#IOBF>M=DN#NG?KFG=#IG=A#G?#KIA#SF>eA#SGBO#LDKI#>#CMDK>S=A#IOBF>M=DN#NDFNMDK#XDXA!#

*AA#BF>LD?@#`+/$!#""a!

+D@!#""

 !"#!.KD*

;')!.!.<
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+GF#JMFKIAF#D?JGFE>KDG?#>SGMK#2D?>EDN#0D=#SF>eAC#X=A>CA#FAJAF#KG#>??AY#7#GJ#KIDC#

manual.

5.5 GEARBOX MOTOR INSTALLATION

5.5.1 With an electric motor

/J#KIA#NGEX=AKA#@A>FSGY#EGKGF#CAK# DC#CMXX=DABQ#JG==GL#KIA#D?CKFMNKDG?C#@DHA?#XFAHDGMC=O#JGF# DKC#

D?CK>==>KDG?!#,IA#A=ANKFDN>=#NG??ANKDG?#KOXAC#>FA#CK>EXAB#D?CDBA#KIA#KAFED?>=#NGHAF!

,IA#NG?HA?KDG?>=#N=GNeLDCA#FGK>KDG?#BDFANKDG?#DC#GSK>D?AB#SO#NG??ANKD?@#KAFED?>=C#3"Z<"Z."#

FACXANKDHA=O#KG#KIA#BDFANK#XGLAF#E>D?C#CMXX=O#KFDX=AK#'Z*Z,!*AA#BF>LD?@#`+/$!#" a!

+D@!#" 

5.5.2 With hydraulic motor

/?#>BBDKDG?#KG#KIA#FA@M=>KDG?C#NG?NAF?D?@#KIA#D?CK>==>KDG?#GJ#KIA#@A>FSGYQ#DK#DC#FANGEEA?BAB#KI>K#

OGM#JG==GL#KIA#FM=AC#SA=GL#JGF#KIA#D?CK>==>KDG?#GJ#KIA#IOBF>M=DN#EGKGF!

a) Connection to the hydraulic circuit

The motors can be connected in either open or closed loop circuits.

/J#DK#DC#>?#GXA?#=GGX#NDFNMDKQ#KIA#CG=A?GDB#H>=HA#GF#NG?KFG=#BDCKFDSMKGF#N>?#SA#GJ#ADKIAF#>#N=GCABZ#GF#

open-centre type.

,IA#SF>?NI#GJ# KIA# NDFNMDK# NGFFACXG?BD?@# KG# KIA#IOBF>M=DN#EGKGF#BA=DHAFO# CDBA#GF# KIA# R>?@AB#

CDBA#GJ#KIA#EGKGF#EMCK#>=L>OC#I>HA#>#E>YDEME#XFACCMFA#H>=HA#WKKAB#N>=DSF>KAB#KG#>#H>=MA#?GK#

AYNAABD?@#KIA#H>=MA#XD?K#`D?KAF?>=#XFACCMFAa#>BEDKKAB#JGF#KIA#IOBF>M=DN#EGKGF!

*AA#BF>LD?@#`+/$!#"7a!
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+D@!#"7

 K(.#"MMK#F!'FD!* B"M@(-#"MMK#F!'FD!*

b) Connection to drainage hole

+GF# NGM?KAFZXFACCMFA# p# ";# S>F# LDKI# NG?KD?MGMC# GXAF>KDG?# >?B# p# 7c# S>F# LDKI# D?KAFEDKKA?K#

GXAF>KDG?Q#KIA#BF>D?#EMCK#>=L>OC#SA#NG??ANKAB#M?=ACC#KIA#KIA#IOBF>M=DN#EGKGF#I>C#FAD?JGFNAB#

CA>=C#JGF#GXAF>KD?@#LDKIGMK#BF>D?>@A!

If the motor connected to the F1 and F2 brakes is an OMSU motor, the drain is machined into 

KIA#SF>eA#SGBO#>?B#EMCK#>=L>OC#SA#NG??ANKAB!#*AA#BF>LD?@#`+/$!#"8a!

+D@!#"8

A

B

T

T
A

B

T

A

B

OMSU  56/:41#O : 5

c) Hydraulic oil type

9D?AF>=#IOBF>M=DN#GD=#LDKI#HDCNGCDKO#=AHA=#/*0#<$#8P#`8P#N*K#>K#8c#i5a#DC#FANGEEA?BAB!
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d) Filtering

,G# @M>F>?KAA# FA=D>S=A# EGKGF# GXAF>KDG?# >?B# ># =G?@# LGFeD?@# =DJA# JGF# KIA# M?DKQ# DK# DC# AYKFAEA=O#

DEXGFK>?K#KI>K#KIA#IOBF>M=DN#NDFNMDK#DC#AdMDXXAB#LDKI#>#W=KAFD?@#N>X>NDKO#KI>K#DC#>S=A#KG#A?CMFA#>#

BA@FAA#GJ#GD=#N=A>?=D?ACC#KI>K#NGEX=DAC#LDKI#KIA#JG==GLD?@#CK>?B>FBC\

Grade 9 NAS 1638

Grade 6 SAE

Grade 18/15 SO DIS 4406

5.6 FITTING ACCESSORIES

 !"!#$%&'&(')$*+',-)$./((01$23.1&',

,G#WK#>NNACCGFDAC#G?KG#KIA#@FGGHAB#CI>JKQ#XFGNAAB#>C#JG==GLC\

 ] (XX=O#>#KID?#=>OAF#GJ#>?KDZCADVA#=MSFDN>?K#GF#@FA>CA#KG#KIA#@FGGHA!

 ] 4MCI#KIA#>NNACCGFO#D?KG#KIA#GMKXMK#CI>JK#M?KD=#KIA#CKGXXD?@#XGD?K#G?#KIA#CI>JK#DC#FA>NIAB!

 ] /?CAFK#KIA#FAK>D?AF#X=>KA#>?B#KD@IKA?#KIA#J>CKA?D?@#CNFALC!

5.7 SLEWING GEARBOX INSTALLATION

,G#N>FFO#GMK#KIA#D?CK>==>KDG?#NGFFANK=OQ#NIANe#KI>K#KIA#NA?KAFD?@C#>?B#CMXXGFK#CMFJ>NAC#G?#KIA#

FABMNAFQ#>?B#KIA#CKFMNKMFA#KG#LIDNI#DK#EMCK#SA#J>CKA?ABQ#>FA#N=A>?#>?B#JFAA#GJ#BA?KC!#(=CG#E>eA#

CMFA#KI>K#KIA#CKFMNKMFA#DC#FD@DB#>?B#XAFXA?BDNM=>F#KG#KIA#>YDC#GJ#GXAF>KDG?!#,IACA#NIANeC#>FA#

DEXGFK>?K#D?#GFBAF#KG#GSK>D?#>#NGFFANK#EACID?@#SAKLAA?#KIA#FABMNAF#XD?DG?#>?B#KIA#WJKI#LIAA=!#

,IA#=>KKAF#@A?AF>==O#I>C#>#E>Fe#`LDKI#KIFAA#NG=GMFAB#KAAKIa#G?#KIA#XGD?K#GJ#@FA>KACK#`JGF#C=ALD?@

SA>FD?@#LDKI#AYKAF?>=#@A>Fa#GF#=A>CK#`JGF#C=ALD?@#SA>FD?@#LDKI#AYKAF?>=#@A>Fa#GH>=DC>KDG?#GJ#KIA#

XDKNI#qQ#LIDNI#DC#KIA#XGD?K#D?#LIDNI#KIA#FABMNAF#XD?DG?#LD==#SA#XGCDKDG?AB!#/J#DK#DC#?GK#D?BDN>KABQ#

contact the manufacturer.
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5.7.1 Eccentric support

/J#KIA#@A>FSGY#I>C#>?#ANNA?KFDN#CMXXGFKQ#KG#>BfMCK#KIA#N=A>F>?NA#SAKLAA?#KIA#WJKI#LIAA=#>?B#

KIA#XD?DG?Q# KIA#CMXXGFK#LD==#I>HA#>#?GKNI#>K# KIA#ED?DEME#XGD?K#GJ#ANNA?KFDNDKO# D?BDN>KD?@# KIA#

ED?DEME#GSK>D?>S=A#EACID?@#N=A>F>?NA#SAKLAA?#KIA#WJKI#LIAA=#>?B#KIA#XD?DG?!#,IDC#>XX=DAC#KG#

@A>FSGYAC#XGCDKDG?AB#SGKI#D?CDBA#GF#GMKCDBA#GJ#KIA#WJKI#LIAA=!

,IDC#>XX=DAC#KG#@A>FSGYAC#XGCDKDG?AB#SGKI#D?CDBA#GF#GMKCDBA#GJ#KIA#WJKI#LIAA=!

812N/03#5/03#P4/0:2;#:22:9 812N/03#5/03#P4/0:2;#:22:9

1 N#2BB20:5/B/:Q#P /0: 1 N#2BB20:5/B/:Q#P /0:

O47

64BR1489

O47

64BR1489

 !"#$%&'()#&*#+,"$-$(+"#.")/""(#)!"#012"0#&*#)!"#)"")!#.")/""(#)!"#31(1&(#$(2#)!"#4*)!#/!"",#

10#&.)$1("2#.5#%',)13,51(6#)!"#%&2',"#7%8#&*#)!"#)&&)!1(6#.5#)/&#49"2#:$,'"0#61:"(#1(#)!"#)$.,"#

.",&/;

m5 0.1-0.2

m6÷m10 0.3-04

>m10 0.4-0.8

 !"#-"0',)1(6#:$,'"0#3-&:12"#$#-$(6"#)!$)#)!"#+,"$-$(+"#.")/""(#)!"#)"")!#%'0)#,1"#/1)!1(#)&#

$,,&/#3"-*"+)#%"0!1(6<

Grease the teeth before use.
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=#>)$-)?'3#$(2#)"0)1(6

6 START-UP AND TESTING

@%3-&3"-#0)$-)?'3#+$(#2$%$6"#)!"#6"$-.&9<

A)#)!"#*$+)&-5#)!"#6"$-.&9B0#0"$,0#$-"#+!"+C"2#*&-#,"$C0#$(2#$#:$+''%#)"0)#10#3"-*&-%"2<

D!"+C#)!"#*&,,&/1(6#."*&-"#0)$-)?'3";

 E  !$)# )!"#%$+!1("-5# 1(+&-3&-$)1(6# )!"#6"$-.&9# 10# +&%3,1$()#/1)!#F1-"+)1:"#GHH=IJGIKD#&(#

machinery and any other applicable safety standards in force.

 E  !$)#$,,#-&)$)1(6#3$-)0#$-"#0'*4+1"(),5#3-&)"+)"2#1(#+&%3,1$(+"#/1)!#F1-"+)1:"#GHH=IJGIKD#&(#

machinery.

 E  !$)#$(5#-10C0#)&#)!"#0$*")5#&*#3"-0&(0L#$(1%$,0#&-#&.M"+)0#$-"#-"0&,:"2<

 E  !$)#)!"#$00"%.,5#3&01)1&(#10#)!"#0$%"#$0#)!"#&("#0!&/(#$(2#-"N'1-"2#&(#)!"#12"()14+$)1&(#

plate.

 E  !$)#)!"#&1,#,":",#10#+&--"+)#70""#3&1()#O<J8<

 E  !$)#)!"-"#10#(&#,"$C$6"#&*#,'.-1+$()#*-&%#)!"#+$30#&-#/$0!"-0<

 E  !$)#)!"#:"()#+$3#10#(&)#&.0)-'+)"2#.5#21-)#&-#3$1()<

 E  !$)L#&(+"#)!"#6"$-.&9#10#1(0)$,,"2L#)!"#*$0)"(1(6#0+-"/0#$-"#0"$)"2#+&--"+),5#$(2#)!"#3-",&$2#

10#$0#0!&/(#1(#)!"#)$.,"#70""#A(("9#G8<

 E  !$)#$33-&3-1$)"#0'33,5#050)"%0#$-"#'0"2#$(2#)!$)#)!"5#$-"#1(#6&&2#/&-C1(6#&-2"-<

 E  !$)#$++"00&-1"0#$-"#+&--"+),5#4))"2<

P'-)!"-#1%3&-)$()#&3"-$)1&($,#1(*&-%$)1&(#10#61:"(#1(#)!"#21%"(01&($,#2-$/1(60L#2$)$#

0!"")0#&-#1(#$(5#03"+14+#2&+'%"()$)1&(#*&-#)!"#&-2"-<

Q"*&-"# 0)$-)?'3L# )!"#%$+!1("-5# %'0)# '(2"-6&# $# *'(+)1&($,L# 2&+'%"()"2# )"0)L# +!"+C1(6# )!"#

*&,,&/1(6;

 "%3"-$)'-"L#(&10"L#$(5#$.(&-%$,#":"()0L#.-$C1(6#)&-N'"L#/&-C1(6#&-2"-#&*#$++"00&-1"0<

F@RAS@D#T@U#><3<A<#/1,,#(&)#."#!",2#,1$.,"#*&-#2$%$6"#+$'0"2#)&#3"-0&(0L#$(1%$,0#

&-#&.M"+)0#1*#)!"0"#)"0)0#$-"#(&)#+$--1"2#&')<
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7 Lubrication

7 LUBRICATION

All DINAMIC OIL S.p.A. gearboxes are supplied without lubricating oil.

 !"#'0"-#10#-"N'1-"2#)&#"(0'-"#)!"#'(1)0#$-"#4,,"2#/1)!#)!"#+&--"+)#,'.-1+$()0#."*&-"#3'))1(6#)!"#

machine to use.

7.1 TYPE OF LUBRICATION

V"$-.&9"0#$-"#&1,# .$)!# ,'.-1+$)"2<#Q"*&-"#3'))1(6# )!"#6"$-.&9# )&#'0"L# 4,,# 1)#/1)!#&1,L# ,&&C1(6#

)!-&'6!#)!"#,":",#+$3#)&#0""#1*#1)#10#$)#)!"#+&--"+)#,":",<# !10#&3"-$)1&(#-"N'1-"0#03"+1$,#$))"()1&(L#

$(2#)!"#,":",#%'0)#."#+!"+C"2#$6$1(#$*)"-#$#*"/#%1(')"0#&*#&3"-$)1&(<

7.2 SELECTING AN OIL

A(5#%"+!$(1+$,# )-$(0%1001&(# &1,# /1)!# KW# $221)1:"0# 1(# :10+&01)5# +,$00"0# @>T#XVGGH# )&# @>T#

XVYGH#'(2"-#@>T#YJJZ#+$(#."#'0"2<#@(#03"+1$,#+$0"0#&1,0#/1)!#21**"-"()#:10+&01)1"0#%$5#."#'0"2<#

@(#)!10#+$0"L#+&()$+)# )!"#F@RAS@D#T@U#><3<A<# )"+!(1+$,#$0010)$(+"#0"-:1+"<# !"#&1,#:10+&01)5#

%'0)#."#+!&0"(#)&#0'1)#)!"#-&&%#)"%3"-$)'-"#$(2#)!"#6"$-.&9B0#-"$,#&3"-$)1(6#)"%3"-$)'-"<#@*#

)!"#6"$-.&9"0#%'0)#&3"-$)"#$)#:"-5#!16!#$%.1"()#)"%3"-$)'-"0#&-#/1)!#:"-5#,$-6"#)"%3"-$)'-"#

"9+'-01&(0L# 05()!")1+# &1,# 10# -"+&%%"(2"2<# @(# 6"$-.&9"0#/1)!# :"-)1+$,# 4))1(6# $(2# +&()1('&'0#

&3"-$)1&(L#&1,#%$5#0'22"(,5#&:"-!"$)<#@(#)!"0"#+$0"0#1)#10#("+"00$-5#)&#3-&:12"#$(#"9)"-($,#)$(C#

7/!1+!#F@RAS@D#T@U#><3<A<#+$(#0'33,58#)&#$,,&/#)!"#&1,#)&#"93$(2#$0#1)#!"$)0#'3<

@*#)!"#2",1:"-"2#6"$-.&9#10#$,-"$25#4,,"2#/1)!#&1,L#)!"#,&+C#+$3#'0"2#*&-#2",1:"-5#(""20#

)&#."#-"3,$+"2#/1)!#)!"#:"()#+$3#0'33,1"2<

U'.-1+$()0#$-"#3&)"()1$,,5#!$-%*',I)&91+#0'.0)$(+"0#)&#!"$,)!;#$,/$50#-"*"-#)&#)!"#

manufacturer’s safety data sheets.

F&#(&)#-","$0"#'0"2#&1,#1()&#)!"#"(:1-&(%"()<#D&,,"+)#1)#$(2#0"(2#1)#)&#$')!&-10"2#

.&21"0#*&-#2103&0$,#1(#$++&-2$(+"#/1)!#,"610,$)1:"#3-&:101&(0#1(#*&-+"<
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Recommended viscosity

ISO VG 
3448

OPERATING TEMPERATURE [C°]

AMBIENT TEMPERATURE [C°]

?GH[ ?\H[ 0 \H[ GH[ YH[ JH[ ]H[ =H[ OH[ ZH[ 90 \HH[

220

320

Lubricants for general use:

Manufacturer Mineral oil Synthetic oil

 !"#$"%&$!"'()*+

, -./

 !"#0"#1!"*+, 2/

AGIP Blasia Blasia SX Blasia S

ARAL F"6&,#QV F"6&,#V>

BP K("-6&,#V^?_W Enersyn EPX Enersyn HTX

CASTROL Alpha SP Alphasyn EP Alphasyn PG

CHEVRON Ultra Gear  "6-$#>5()!")1+ HiPerSYN

DEA Falcon CLP

ELF Reductelf Elf Syntherma Elf Syntherma

ESSO Spartan EP Spartan S EP Glycolube

FINA Giran

IP Mellana Telesia Oil

KLÜBER Kluberoil GEM 1 Klubersynt EG4 Klubersynt GH6

MOBIL S&.1,6"$-#_SW S&.1,6"$-#>`D V,56&1,"

OPTIMOL Ultra

Q8 Goya El Greco El Greco

SHELL Omala S2 G Omala S4 GX T%$,$#>J#aK

TOTAL Carter EP Carter SH Carter SY

Lubricants for the food industry:

Manufacturer Gear oil

AGIP Rocol Foodlube Hi-Torque

ESSO Gear Oil FM

KLÜBER Klüberoil 4 HU1 N

MOBIL DTE FM

SHELL Cassida Fluid GL
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7.3 BRAKE LUBRICATION

R"6$)1:"#!52-$',1+#.-$C"0#/1)!#%',)13,"#210+0#$(2#$#,'.-1+$)1&(#+!$%."-#$-"#$,-"$25#,'.-1+$)"2<

7.4 OIL FILLING AND LEVEL CHECKING

K:"-5#6"$-.&9#10#"N'133"2#/1)!#,":",L#:"()L#4,,1(6#$(2#2-$1(1(6#+$30#*&-#&1,#1(#$#+&(46'-$)1&(#

)!$)#:$-1"0#2"3"(21(6#&(#)!"#0)-'+)'-$,#*&-%#70""#3&1()#Y8<

345464+7!89:!);$"+(;;9)0

P&-#!&-1b&()$,#4))1(6L#)!"#,'.-1+$)1(6#&1,#,":",#10#,&+$)"2#&(#)!"#%122,"#0"+)1&(#&*#)!"#6"$-.&9<

3454<+='8;91$"+(;;9)0

P&-#:"-)1+$,#4))1(6#7.&)!#,1("$-#$(2#$)#-16!)#$(6,"8L#)!"#,'.-1+$)1(6#&1,#,":",#10#,&+$)"2#&(#)!"#c)&3d#

0"+)1&(#&*#)!"#6"$-.&9L#)&#"(0'-"#)!"#'33"-#."$-1(6#10#,'.-1+$)"2<

7.5 FILLING PROCEDURE

a!"(#."1(6#4,,"2L#)!"#6"$-.&9#%'0)#."#1(#)!"#"9$+)#3&01)1&(#)!$)#1)#/1,,#."#1(#/!"(#

&3"-$)1(6<

K(0'-"#)!"#3&/"-#0'33,5#10#210+&(("+)"2#/!"(#4,,1(6<

 E e(0+-"/#$(2#-"%&:"#)!"#,&$21(6#$(2#,":",#+$30#70""#3&1()#Y<]8<

 E P""2#)!"#&1,#)!-&'6!#)!"#,&$21(6#!&,"#'()1,#1)#f&/0#&')#&*#)!"#,":",#!&,"<

 E ^"4)#)!"#+$30#'01(6#)!"#$33-&3-1$)"#)16!)"(1(6#)&-N'"0#70""#A(("9#G8<

7.5.1 Filling procedure with expansion chamber

@(# :"-)1+$,# 4))1(6# $(2# +$0"0# /!"-"# )!"# 6"$-.&9# (""20# )&# ."# +&%3,")",5# 4,,"2L# '0"# &*# $(#

"93$(01&(#+!$%."-#10#-"+&%%"(2"2<

 !10#$++"00&-5#"(0'-"0#)!$)#$,,#)!"#6"$-.&9B0#+&%3&("()0#$-"#,'.-1+$)"2L#$0#/",,#$0#0"-:1(6#$0#

$#-"0"-:&1-#*&-#)!"#&1,L#/!1+!#1(+-"$0"0#1(#:&,'%"#$0#)!"#)"%3"-$)'-"#-10"0<

 E e(0+-"/#+$3#cDdL#,&+$)"2#&(#)!"#'33"-#3$-)#&*#)!"#6"$-.&9L#)&#3-":"()#$(#$1-#.'..,"#*-&%#

*&-%1(6#$)#)!"#'33"-#-&)$-5#0"$,<

 E e(0+-"/#,&$21(6#+$3#cAd#$(2#0)$-)#4,,1(6<#a!"(#)!"#&1,#f&/0#&')#&*#)!"#!&,"#1(#+$3#cDdL#+,&0"#

1)#'01(6#)!"#$33-&3-1$)"#)16!)"(1(6#)&-N'"0#70""#A(("9#G8#$(2#4,,#'3#)&#,":",#cQd<
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 E ^"4)#+$3#cAd#'01(6#)!"#$33-&3-1$)"#)16!)"(1(6#)&-N'"0#70""#A(("9#G8<

7.6 AMOUNT OF OIL

@(21+$)1:"#&1,#$%&'()0#$-"#61:"(#1(#A(("9#\#&*#)!10#%$('$,<# !"0"#:$,'"0#$-"#&(,5#1(21+$)1:"L#

$(2#)!"#,":",#+$3#&(#)!"#%122,"#0"+)1&(#&*#)!"#6"$-.&9#1)0",*#%'0)#)!"-"*&-"#."#-"*"--"2#)&<
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8 SUPPORT AND SERVICING

>"-:1+1(6#%'0)#."#3"-*&-%"2#.5#"93"-)L#$')!&-10"2#3"-0&((",#$2!"-1(6#)&#)!"#/&-C#

$(2#"(:1-&(%"()$,#0$*")5#0)$(2$-20#1(#*&-+"<

>"-:1+1(6#&(#)!"#6"$-.&9#%'0)#."#3"-*&-%"2#/1)!#)!"#3&/"-#0'33,5#210+&(("+)"2#

$(2#)!"#6"$-.&9#)$C"(#c&')#&*#0"-:1+"d#)&#3-":"()#1)#*-&%#."1(6#0/1)+!"2#&(#

$++12"()$,,5<# !"#&1,#)"%3"-$)'-"#%'0)#."#$)#$#0$*"#,":",#0&#$0#(&)#)&#.'-(#)!"#

operators.

 !"#1(0)-'+)1&(0#61:"(#1(#)!10#3$-$6-$3!#%'0)#."#*&,,&/"2L#"(0'-1(6#)!"#6"$-.&9#10#&3"-$)1&($,#

$(2#)!$)#-"N'1-"2#,":",0#&*#0$*")5#$-"#%");

 E T(,5#'0"#&-161($,#03$-"#3$-)0<#7^"*"-#)&#)!"#>3$-"#W$-)0#U10)#*&-#)!"#6"$-.&9#1(#N'"0)1&(8<

 E Use lubricants that are recommended by the manufacturer.

 E A*)"-#$(5#0"-:1+1(6#/&-CL#$,/$50#-"3,$+"#)!"#0"$,#/$0!"-0#$(2#$(5#,'.-1+$)1(6#&1,<

 E D$--5#&')#)!"#-&')1("#0"-:1+1(6#/&-C#$0#0")#&')#.5#)!"#%$('*$+)'-"-<

 E e0"#$221)1&($,# ,16!)1(6# 1*#+$--51(6#&')#0"-:1+1(6#/&-C# 1(#21%,5# ,1)#$-"$0L# )&#"(0'-"# )!$)# 1)# 10#

performed safely.

 E  $C"#-",":$()#3-"+$')1&(0#1*#+$--51(6#&')#0"-:1+1(6#/&-C#1(#"(+,&0"2#03$+"0L#)&#"(0'-"#)!$)#

it is performed safely.

F@RAS@D#T@U#><3<A<#/1,,#(&)#."#!",2#,1$.,"#*&-#2$%$6"#+$'0"2#)&#3"-0&(0L#$(1%$,0#

&-#&.M"+)0#1*#(&(?&-161($,#03$-"#3$-)0#$-"#'0"2<

8.1 ROUTINE SERVICING

>+!"2',"2# -&')1("# 0"-:1+1(6#/&-C# 10# +$--1"2# &')# &(#F@RAS@D#T@U#><3<A<# 6"$-.&9"0# .5# )!"#

&3"-$)&-;

W-&3"-#0"-:1+1(6#1%3-&:"0#3"-*&-%$(+"L#,&(6":1)5#$(2#0$*")5<

->;'8+;&'+(8*;+6?@+&!A8*+!>+!%'8$;9!)B

 E D!"+C#)!"-"#$-"#(&#%")$,#-"012'"0#&*#$.(&-%$,#01b"#1(#)!"#%$6(")1+#+$30#&(#)!"#6"$-.&9"0<

 E D,"$(#)!"#0'-*$+"0#&*#)!"#6"$-.&9#.&25#$(2#)!"#$1-#:"()1,$)1&(#3$)!/$50#)&#"(0'-"#+&--"+)#
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heat dispersal.

 E D!$(6"#)!"#,'.-1+$)1(6#&1,#70""#3&1()#Z<Y8<

 E D!"+C#)!"#0+-"/0#$-"#$,,#)16!)L#$(2#)16!)"(#)!"%#/!"-"#-"N'1-"2<

After every 500 hours of operation:

 E D!"+C#)!"#&1,#,":",0#/1)!#)!"#-",":$()#+$30<

 E Check for any leaks in the seals.

 E D!"+C#)!"#0+-"/0#$-"#$,,#)16!)L#$(2#)16!)"(#)!"%#/!"-"#-"N'1-"2<

After every 2000 hours of operation or at least every 12 months:

 E D,"$(#)!"#0'-*$+"0#&*#)!"#6"$-.&9#.&25#$(2#)!"#$1-#:"()1,$)1&(#3$)!/$50#)&#"(0'-"#+&--"+)#

heat dispersal.

 E D!"+C#)!"#0+-"/0#$-"#$,,#)16!)L#$(2#)16!)"(#)!"%#/!"-"#-"N'1-"2<

@)# 10# /&-)!# +!"+C1(6# *&-# )!"# :1.-$)1&(L# (&10"# $(2# )"%3"-$)'-"# &*# )!"# 6"$-.&9# /!1,"# 1)# 10# 1(#

operation.

a!"(#-"3$1-"2L#)!"#-16!)#$%&'()#&*#&1,#%'0)#."#-"0)&-"2<

8.2 SUPPLEMENTARY SERVICING

@*#$6-""2#/1)!#)!"#+'0)&%"-L#F@RAS@D#T@U#><3<A<#+$(#0'33,5#0'1)$.,"#0"-:1+1(6#3-&+"2'-"0#&(#

a case by case basis.

DINAMIC OIL S.p.A. prohibits the gearbox from being opened for any operations which 

$8'+)!;+C'()'C+$*+D8!A;9)'E+*'8F919)04

DINAMIC OIL S.p.A. will accept no liability for harm to objects or persons caused by 

operations carried out which do not fall within routine servicing and have not been 

agreed with the customer.

@*#1(#(""2#&*#$0010)$(+"L#+&()$+)#)!"#F@RAS@D#T@U#><3<A<#)"+!(1+$,#0$,"0#&*4+"<
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8.3 OIL REPLACEMENT

^"3,$+"#)!"#,'.-1+$)1(6#&1,#$++&-21(6#)&#)!"#0+!"2',"#0")#&')#1(#)!"#*&,,&/1(6#)$.,"L#&-#$)#,"$0)#

":"-5#G#5"$-0<

Average operating duration according to oil type:

Operating temperture

Oil type

Mineral oil
Synthetic oil

W&,5$,3!$&,"4(0#7WAT8 W&,56,5+&,0#7WV8

70° C 7000 hours 15000 hours 16000 hours

80° C 5000 hours 10000 hours 12000 hours

90° C 3000 hours 7500 hours 9000 hours

 &#%$C"# 1)# "$01"-# )&# "%3)5# )!"# 6"$-.&9L# 1)# 10# -"+&%%"(2"2# )!$)# &1,# ."# +!$(6"2#/!"(# )!"#

6"$-.&9#10#/$-%<#@()"-($,#3$-)0#%'0)#."#/$0!"2#/1)!#$#0'1)$.,"#,1N'12#."*&-"#4,,1(6#/1)!#("/#&1,<#

T1,0#/1)!#21**"-"()#:10+&01)5#&-#21**"-"()#.-$(20#&*#&1,#0!&',2#(&)#."#%19"2<#@(#3$-)1+',$-L#05()!")1+#

$(2#%1("-$,#&1,0#%'0)#(":"-#."#%19"2#)&6")!"-<

T(+"#)!"#%$+!1("#10#1(#&3"-$)1&(L#3"-1&21+$,,5#+!"+C#,'.-1+$()#,":",#$(2#)&3#'3#1*#("+"00$-5<

F&#(&)#-","$0"#'0"2#&1,#1()&#)!"#"(:1-&(%"()<#D&,,"+)#1)#$(2#0"(2#1)#)&#$')!&-10"2#

.&21"0#*&-#2103&0$,#1(#$++&-2$(+"#/1)!#,"610,$)1:"#3-&:101&(0#1(#*&-+"<

K%3)5#)!"#&1,#/!"(#)!"#6"$-.&9#10#/$-%L#.')#$)#$#)"%3"-$)'-"#(&)#"9+""21(6#JH?J]#

[D#)&#3-":"()#)!"#-10C#&*#.'-(0<

8.3.1 Oil replacement procedure

 E W,$+"#$#-"+"3)$+,"#&*#0'*4+1"()#01b"#'(2"-("$)!#)!"#2-$1(1(6#+$3<

 E e(0+-"/#)!"#6"$-.&9B0#,&$21(6#$(2#2-$1(1(6#+$30#$(2#$,,&/#)!"#&1,#)&#+&%3,")",5#2-$1(<

 E a$0!#1()"-($,#3$-)0#/1)!#$#0'1)$.,"#,1N'12<

 E ^"4,,#)!"#6"$-.&9#/1)!#&1,#70""#3&1()#O<]8<
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8.4 GREASE REPLACEMENT

 !"#."$-1(60#&*#0&%"#6"$-.&9"0#$-"#,'.-1+$)"2#/1)!#6-"$0"#73"-*&-%"2#1(#)!"#*$+)&-58<#̂ "3,$+"#

)!"#,'.-1+$)1(6#6-"$0"#$++&-21(6#)&#)!"#0+!"2',"#0")#&')#1(#)!"#*&,,&/1(6#)$.,";

Average operating duration according to grease type:

Grease type

Mineral Synthetic

5000 

hours

10000 

hours

F@RAS@D#T@U#><3<A<#-"+&%%"(20#-"3,$+"%"()#$)#":"-5#&1,#+!$(6"<

P&-#)!"#)53"#$(2#N'$()1)5L#-"*"-#)&#)!"#6"$-.&9#2$)$#0!"")<
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9 BREAKDOWNS AND SOLUTIONS

PROBLEM POSSIBLE CAUSE SOLUTION

Excessive and/or
abnormal noise

Internal problem Contact the DINAMIC OIL S.p.A. 

)"+!(1+$,#$0010)$(+"#0"-:1+"

Excessive vibration

V"$-.&9#(&)#1(0)$,,"2#+&--"+),5 D!"+C#)!"#*$0)"(1(6

a"$C#+&'3,1(6#0)-'+)'-" >)-"(6)!"(#)!"#0)-'+)'-"

Internal problem Contact the DINAMIC OIL S.p.A. 

)"+!(1+$,#$0010)$(+"#0"-:1+"

Seeping of lubricant
from seals

>"$,0#/&-(#&-#2$%$6"2 Contact the DINAMIC OIL S.p.A. 

)"+!(1+$,#$0010)$(+"#0"-:1+"

>"$,0#0)1**"("2#$*)"-#3-&,&(6"2#)1%"#

1(#0)&-$6"

Clean the area and check for 

0""31(6#$*)"-#$#*"/#!&'-0#&*#

operation

F$%$6"2#0"$)0 Restore the seats

Excessive heat

U$+C#&*#,'.-1+$)1(6#&1, A33,5#,'.-1+$)1(6#&1,

`16!#)!"-%$,#3&/"- Contact the DINAMIC OIL S.p.A. 

)"+!(1+$,#$0010)$(+"#0"-:1+"

@(0'*4+1"()#,'.-1+$)1&( Contact the DINAMIC OIL S.p.A. 

)"+!(1+$,#$0010)$(+"#0"-:1+"

With the motor
switched on, the
slow shaft of the
gearbox does not 
turn

S&)&-#(&)#4))"2#+&--"+),5 D!"+C#)!"#+&'3,1(6#.")/""(#)!"#

%&)&-#$(2#)!"#6"$-.&9

Jammed brake Check the hydraulic circuit

Internal problem Contact the DINAMIC OIL S.p.A. 

)"+!(1+$,#$0010)$(+"#0"-:1+"

Parking brake will
not release

Lack of pressure Check the hydraulic circuit

Internal problem Contact the DINAMIC OIL S.p.A. 

)"+!(1+$,#$0010)$(+"#0"-:1+"

Parking brake will
not apply

Residual pressure in brake Check the hydraulic circuit

a&-(#3,$)" Contact the DINAMIC OIL S.p.A. 

)"+!(1+$,#$0010)$(+"#0"-:1+"
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10 DISMANTLING AND DISPOSAL

Q"*&-"# 0+-$331(6# )!"#6"$-.&9L# 1)# (""20# )&# ."# -"(2"-"2#'('0$.,"# $(2#"%3)1"2#&*# ,'.-1+$()L#

-"%"%."-1(6#)!$)#'0"2#&1,#!$0#$#0"-1&'0#1%3$+)#&(#)!"#"(:1-&(%"()<

 !"# 6"$-.&9#%'0)# ."# 210%$(),"2# .5# "93"-)# &3"-$)&-0L# $2!"-1(6# )&# )!"# $33,1+$.,"# ,$/0# &(#

&++'3$)1&($,#!"$,)!#$(2#0$*")5#$(2#"(:1-&(%"()$,#3-&)"+)1&(<

R&(?.1&2"6-$2$.,"# 3-&2'+)0# %'0)# (&)# ."# 2103&0"2# &*# 1()&# )!"# "(:1-&(%"()# '(2"-# $(5#

circumstances.

F10$00"%.,"2#$(2#210'0"2#6"$-.&9"0#3-&2'+"#)!"#*&,,&/1(6#/$0)";#1-&(L#$,'%1(1'%L#+$0)#1-&(L#

lubricant, plastic, copper and bronze.

 !"#6"$-.&9#3$-)0#%'0)#."#2103&0"2#&*#$++&-21(6#)&#)!"#0","+)1:"#0&-)1(6#0)$(2$-20#1(#*&-+"#1(#

)!"#+&'()-5#/!"-"#)!"#2103&0$,#)$C"0#3,$+"<

P&-#+&'()-1"0#1(#)!"#K'-&3"$(#D&%%'(1)5L#/1)!#)!"#100'"#&*#D&%%1001&(#2"+101&(#GHHHI]YGI

EC, subsequently amended by decisions 2001/118/EC and 2001/19/EC from the Commission 

$(2#GHH\I]OYIKD#*-&%#)!"#D&'(+1,L#("/#+&%%'(1)5#3-&:101&(0#!$:"#.""(#1()-&2'+"2#-"6$-21(6#

/$0)"#+,$0014+$)1&(<

F&#(&)#$))"%3)#)&#-"'0"#3$-)0#&-#+&%3&("()0#/!1+!#%$5#0""%#)&#."#+&%3,")"#$*)"-#

)!"5#!$:"#'(2"-6&("#+!"+C0#$(2#)"0)0#$(2I&-#-"3,$+"%"()0#.5#03"+1$,10)#3"-0&((",#
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ANNEX 1 - AMOUNTS OF OIL AND WEIGHTS

,G9;'8*/

B3 V5 V6 B6 B7 B8 B5 V1 V3

,G9;'8*/

B5 V1 V3

RE 111 0,7 1,4 1,4 0,7 0,7 0,7 0,4 0,8 0,8 RE 1521 2,7 5,4 5,4

RE 112 0,9 1,8 1,8 0,9 0,9 0,9 0,5 1 1 RE 1522 3 6 6

RE 113 1,1 2,2 2.2 1,1 1,1 1,1 0,7 1,4 1,4 RE 1523 3,2 6,4 6,4

RE 114 1,3 2,6 2,6 1,3 1,3 1,3 0,8 1,6 1,6 RE 1524 3,4 6,8 6,8

RE 211 0,8 1,6 1,6 0,8 0,8 0,8 0,5 1 1 RE 2001 2,7 5,4 5,4

RE 212 1 2 2 1 1 1 0,6 1,2 1,2 RE 2002 3 6 6

RE 213 1,2 2,4 2,4 1,2 1,2 1,2 0,7 1,4 1,4 RE 2003 3,3 6,6 6,6

RE 214 1,4 2,8 2,8 1,4 1,4 1,4 0,9 1,8 1,8 RE 2004 3,4 6,8 6,8

RE 241 0,8 1,6 1,6 0,8 0,8 0,8 0,5 1 1 RE 2002L 3 6 6

RE 242 1 2 2 1 1 1 0,6 1,2 1,2 RE 2003L 3,1 6,2 6,2

RE 243 1,2 2,4 2,4 1,2 1,2 1,2 0,7 1,4 1,4 RE 2004L 3,2 6,4 6,4

RE 244 1,4 2,8 2,8 1,4 1,4 1,4 0,9 1,8 1,8 RE 2521 3,5 7 7

RE 311 1,4 2,8 2,8 1,4 1,4 1,4 1 2 2 RE 2522 4 8 8

RE 312 1,6 3,2 3,2 1,6 1,6 1,6 1,2 2,4 2,4 RE 2523 4,2 8,4 8,4

RE 313 1,7 3,4 3,4 1,7 1,7 1,7 1,3 2,6 2,6 RE 2524 4,5 9 9

RE 314 1,8 3,6 3,6 1,8 1,8 1,8 1,4 2,8 2,8 RE 3001 3,4 6,8 6,8

RE 511 1,5 3 3 1,5 1,5 1,5 1,1 2,2 2,2 RE 3002 4,5 9 9

RE 512 1,7 3,4 3,4 1,7 1,7 1,7 1,3 2,6 2,6 RE 3003 4,7 9,4 9,4

RE 513 1,8 3,6 3,6 1,8 1,8 1,8 1,5 3 3 RE 3004 5 10 10

RE 514 1,9 3,8 3,8 1,9 1,9 1,9 1,6 3,2 3,2 RE 3511 4,9 9,8 9,8

RE 611 1,6 3,2 3,2 1,6 1,6 1,6 1,2 2,4 2,4 RE 3512 5,7 11,4 11,4

RE 612 1,8 3,6 3,6 1,8 1,8 1,8 1,4 2,8 2,8 RE 3513 6 12 12

RE 613 1,9 3,8 3,8 1,9 1,9 1,9 1,6 3,2 3,2 RE 3514 6,2 12,4 12,4

RE 614 20 40 40 20 20 20 1,7 3,4 3,4 RE 4801 4,7 9,4 9,4

RE 811 1,8 3,6 3,6 1,8 1,8 1,8 1,5 3 3 RE 4802 6,8 13,6 13,6

RE 812 2 4 4 2 2 2 1,7 3,4 3,4 RE 4803 7,2 14,4 14,4

RE 813 2,2 4,4 4,4 2,2 2,2 2,2 1,9 3,8 3,8 RE 4804 7,4 14,8 14,8

RE 814 2,3 4,6 4,6 2,3 2,3 2,3 2 4 4 RE 6001 7,5 15 15

RE 1021 2,4 4,8 4,8 2,4 2,4 2,4 2,1 4,2 4,2 RE 6002 8,5 17 17

RE 1022 2,6 5,2 5,2 2,6 2,6 2,6 2,3 4,6 4,6 RE 6003 9 18 18

RE 1023 2,7 5,4 5,4 2,7 2,7 2,7 2,4 4,8 4,8 RE 6004 9,3 18,6 18,6

RE 1024 2,9 5,8 5,8 2,9 2,9 2,9 2,6 5,2 5,2 RE 6002L 8,5 17 17

RE 6003L 9 18 18

RE 6004L 9,2 18,4 18,4
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,G9;'8*/

B5 V1 V3

RE 8001 8,3 16,6 16,6

RE 8002 10,2 20,4 20,4

RE 8003 11 22 22

RE 8004 11,5 23 23

RE 8005 11,7 23,4 23,4

RE 8002L 10,2 20,4 20,4

RE 8003L 10,8 21,6 21,6

RE 8004L 11,4 22,8 22,8

RE 8005L 11,6 23,2 23,2

,G9;'8*/

B5 V1 V3

,G9;'8*/

B5 V1 V3

GB 12011 13,5 27 27 GB 53001 70 140 140

GB 12012 15,5 31 31 GB 53002 80 160 160

GB 12013 16,5 33 33 GB 53003 85 170 170

GB 12014 16,8 33,6 33,6 GB 53004 86,5 173 173

GB 12015 17 34 34 GB 53005 87 174 174

GB 12012L 15,5 31 31 GB 61001 70 140 140

GB 12013L 16,3 32,6 32,6 GB 61002 80 160 160

GB 12014L 16,7 33,4 33,4 GB 61003 85 170 170

GB 12015L 17 34 34 GB 61004 86,5 173 173

GB 16001 14,5 29 29 GB 61005 87 174 174

GB 16002 18 36 36 GB 85001 75 150 150

GB 16003 19,2 38,4 38,4 GB 85002 87,5 175 175

GB 16004 19,6 39,2 39,2 GB 85003 93 186 186

GB 16005 19,8 39,6 39,6 GB 85004 95 190 190

GB 16002L 17 34 34 GB 85005 95,5 191 191

GB 16003L 18 36 36 GB 110001 145 290 290

GB 16004L 18,5 37 37 GB 110002 170 340 340

GB 16005L 18,7 37,4 37,4 GB 110003 180 360 360

GB 21001 20 40 40 GB 110004 183 366 366

GB 21002 23,5 47 47 GB 110005 185 370 370
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,G9;'8*/

B5 V1 V3

,G9;'8*/

B5 V1 V3

GB 21003 24,5 49 49 GB 130001 144 288 288

GB 21004 25 50 50 GB 130002 172 344 344

GB 21005 25,5 51 51 GB 130003 181 362 362

GB 26001 20 40 40 GB 130004 185 370 370

GB 26002 25,5 51 51 GB 130005 186 372 372

GB 26003 27,5 55 55 GB 150001 143 286 286

GB 26004 28,5 57 57 GB 150002 172 344 344

GB 26005 29 58 58 GB 150003 185 370 370

GB 31001 38 76 76 GB 150004 187 374 374

GB 31002 46,5 93 93 GB 150005 188 376 376

GB 31003 48,5 97 97 GB 205001 255 510 510

GB 31004 49,5 99 99 GB 205002 300 600 600

GB 31005 50 100 100 GB 205003 318 636 636

GB 40001 41 82 82 GB 205004 326 652 652

GB 40002 49 98 98 GB 205005 329 658 658

GB 40003 51 102 102 GB 235001 255 510 510

GB 40004 52 104 104 GB 235002 300 600 600

GB 40005 52 104 104 GB 235003 335 670 670

GB 45001 41 82 82 GB 235004 345 690 690

GB 45002 50 100 100 GB 235005 247 494 494

GB 45003 53,5 107 107

GB 45004 55 110 110

GB 45005 55,5 111 111

,G9;'8*/

B3-1 V5 V6 B6-1 B7 B8 B5-1 V1 V3

,G9;'8*/

B5-1 V1 V3
RA 112 1,5 3 3 1,5 3 3 1,2 2,4 2,4 RA 1522 5,7 11,4 11,4

RA 113 1,7 3,4 3,4 1,7 3,4 3,4 1,3 2,6 2,6 RA 1523 4,1 8,2 8,2

RA 114 1,9 3,8 3,8 1,9 3,8 3,8 1,5 3 3 RA 1524 4 8 8

RA 212 1,6 3,2 3,2 1,6 3,2 3,2 1,3 2,6 2,6 RA 2002 5,7 11,4 11,4

RA 213 1,8 3,6 3,6 1,8 3,6 3,6 1,4 2,8 2,8 RA 2003 4,1 8,2 8,2

RA 214 2 4 4 2 4 4 1,5 3 3 RA 2004 4,1 8,2 8,2
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,G9;'8*/

B3-1 V5 V6 B6-1 B7 B8 B5-1 V1 V3

,G9;'8*/

B5-1 V1 V3
RA 242 1,6 3,2 3,2 1,6 3,2 3,2 1,3 2,6 2,6 RA 2003L 4,1 8,2 8,2

RA 243 1,8 3,6 3,6 1,8 3,6 3,6 1,4 2,8 2,8 RA 2004L 3,9 7,8 7,8

RA 244 2 4 4 2 4 4 1,5 3 3 RA 2522 10,7 21,4 21,4

RA 312 2,5 5 5 2,5 5 5 2,1 4,2 4,2 RA 2523 11 22 22

RA 313 2,4 4,8 4,8 2,4 4,8 4,8 2 4 4 RA 2524 10,5 21 21

RA 314 2,5 5 5 2,5 5 5 2,1 4,2 4,2 RA 3002 10,6 21,2 21,2

RA 512 2,6 5,2 5,2 2,6 5,2 5,2 2,2 4,4 4,4 RA 3003 11,1 22,2 22,2

RA 513 2,5 5 5 2,5 5 5 2,1 4,2 4,2 RA 3004 10,6 21,2 21,2

RA 514 2,6 5,2 5,2 2,6 5,2 5,2 2,3 4,6 4,6 RA 3512 14,9 29,8 29,8

RA 612 2,7 5,4 5,4 2,7 5,4 5,4 2,3 4,6 4,6 RA 3513 7,7 15,4 15,4

RA 613 2,9 5,8 5,8 2,9 5,8 5,8 2,5 5 5 RA 3514 7,1 14,2 14,2

RA 614 2,7 5,4 5,4 2,7 5,4 5,4 2,4 4,8 4,8 RA 4802 14,7 29,4 29,4

RA 812 3,8 7,6 7,6 3,8 7,6 7,6 3,5 7 7 RA 4803 9,8 19,6 19,6

RA 813 3,1 6,2 6,2 3,1 6,2 6,2 2,8 5,6 5,6 RA 4804 8,3 16,6 16,6

RA 814 3 6 6 3 6 6 2,7 5,4 5,4 RA 6002 17,5 35 35

RA 1022 4,4 8,8 8,8 4,4 8,8 8,8 4,1 8,2 8,2 RA 6003 11,5 23 23

RA 1023 3,7 7,4 7,4 3,7 7,4 7,4 3,4 6,8 6,8 RA 6004 10,1 20,2 20,2

RA 1024 3,5 7 7 3,5 7 7 3,2 6,4 6,4 RA 6003L 11,5 23 23

RA 6004L 10,1 20,2 20,2

RA 8002 18,3 36,6 36,6

RA 8003 13,2 26,4 26,4

RA 8004 13 26 26

RA 8003L 13,2 26,4 26,4

RA 8004L 12,8 25,6 25,6

,G9;'8*/

B5 V1 V3

,G9;'8*/
Complete 
(""9)0

GBA 12013 18,5 37 37 CC30 1.6

GBA 12014 18,5 37 37 CC120 2.2

GBA 12015 17,9 35,8 35,8 CC350 4

GBA 12013L 18,5 37 37 CC600 6

GBA 12014L 18,3 36,6 36,6 CC1000 16
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,G9;'8*/

B5 V1 V3

GBA 12015L 18 36 36

GBA 16003 28 56 56

GBA 16004 22,2 44,4 44,4

GBA 16005 20,7 41,4 41,4

GBA 16003L 27 54 54

GBA 16004L 21 42 42

GBA 16005L 19,6 39,2 39,2

GBA 21003 33,5 67 67

GBA 21004 27,5 55 55

GBA 21005 26,1 52,2 52,2

GBA 26003 35,5 71 71

GBA 26004 30,5 61 61

GBA 26005 30,5 61 61

GBA 31004 51,5 103 103

GBA 31005 51,5 103 103

GBA 40004 54 108 108

GBA 40005 54 108 108

GBA 45004 63,5 127 127

GBA 45005 58,5 117 117

GBA 53004 96,5 193 193

GBA 53005 90 180 180

GBA 61004 95 190 190

GBA 61005 89,5 179 179

GBA 61006 88 176 176

GBA 85004 103 206 206

GBA 85005 98 196 196

GBA 85006 97 194 194

GBA 110005 186 372 372

GBA 110006 187 374 374

GBA 130005 194 388 388

GBA 130006 189 378 378
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P T TL TR F N H H F

RE 111 23 20 - 20 14 17 - RE 6002L 365 340

RE 112 29,5 26,5 - 26,5 21 24 - RE 6003L 375 350

RE 113 36,5 33,5 - 33,5 27,5 30,5 - E 6004L 382 357

RE 114 43 40 - 40 34 37 - RE 6001 315 290

RE 211 25 22 - 22 16 19 - RE 6002 370 345

RE 212 32 29 - 29 23 26 - RE 6003 390 365

RE 213 38 35 - 35 30 32 - RE 6004 395 370

RE 214 45 42 - 42 37 39 - RE 8001 410 380

RE 241 25 - - 22 16 - - RE 8002 500 470

RE 242 32 - - 29 23 - - RE 8003 540 510

RE 243 38 - - 35 30 - - RE 8004 555 525

RE 244 45 - - 42 37 - - RE 8005 560 530

RE 311 52 47 47 - 24 - - RE 8002L 485 455

RE 312 59 54 54 - 31 42 - RE 8003L 520 490

RE 313 66 61 61 - 38 49 - RE 8004L 530 500

RE 314 72 67 66 - 45 56 - RE 8005L 535 505

RE 511 57 52 52 - 29 40 - GB 12011 650 615

RE 512 66 61 61 - 38 49 - GB 12012 750 715

RE 513 73 68 68 - 45 56 - GB 12013 785 750

RE 514 80 75 75 - 52 63 - GB 12014 800 765

RE 611 58 53 53 - 30 41 - GB 12015 810 775

RE 612 72 67 67 - 44 55 - GB 12012L 700 665

RE 613 79 74 74 - 51 62 - GB 12013L 745 710

RE 614 86 81 81 - 58 69 - GB 12014L 750 715

RE 811 80 70 - - 58 67 - GB 12015L 757 722

RE 812 94 84 - - 71 80 - GB 16001 690 655

RE 813 100 90 - - 78 87 - GB 16002 860 825

RE 814 107 97 - - 85 94 - GB 16003 915 880

RE 1021 100 90 - - 60 - - GB 16004 935 900

RE 1022 117 107 - - 77 - - GB 16005 940 905

RE 1023 126 116 - - 86 - - GB 16002L 860 825

RE 1024 133 123 - - 93 - - GB 16003L 865 830

RE 1521 - 123 - - 84 - 130 GB 16004L 885 850

RE 1522 - 141 - - 102 - 148 GB 16005L 890 855

RE 1523 - 149 - - 110 - 156 GB 21001 930 880

RE 1524 - 156 - - 117 - 163 GB 21002 1115 1065

RE 2001 - 124 - - 85 - 131 GB 21003 1165 1115

RE 2002 - 142 - - 104 - 150 GB 21004 1190 1140
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P T TL TR F N H H F

RE 2003 - 156 - - 118 - 163 GB 21005 1205 1155

RE 2004 - 163 - - 125 - 170 GB 26001 980 920

RE 2002L - 137 - - 99 - 145 GB 26002 1230 1170

RE 2003L - 149 - - 111 - 156 GB 26003 1330 1270

RE 2004L - 153 - - 115 - 160 GB 26004 1360 1300

RE 2521 - - - - 151 - 185 GB 26005 1380 1320

RE 2522 - - - - 180 - 214 GB 31001 1900 1750

RE 2523 - - - - 194 - 228 GB 31002 2280 2130

RE 2524 - - - - 201 - 235 GB 31003 2375 2225

RE 3001 - - - - 152 - 186 GB 31004 2410 2260

RE 3002 - - - - 199 - 233 GB 31005 2425 2275

RE 3003 - - - - 207 - 241 GB 40001 2030 1880

RE 3004 - - - - 216 - 250 GB 40002 2400 2250

RE 3511 - - - - 225 - 239 GB 40003 2500 2350

RE 3512 - - - - 260 - 274 GB 40004 2530 2380

RE 3513 - - - - 278 - 292 GB 40005 2540 2390

RE 3514 - - - - 287 - 301 GB 45001 2030 1880

RE 4801 - - - - 226 - 240 GB 45002 2435 2285

RE 4802 - - - - 311 - 325 GB 45003 2610 2460

RE 4803 - - - - 330 - 344 GB 45004 2665 2515

RE 4804 - - - - 339 - 353 GB 45005 2682 2532

H F

GB 53001 3550 3200

GB 53002 4060 3710

GB 53003 4250 3900

GB 53004 4350 4000

GB 53005 4370 4020

GB 61001 3550 3200

GB 61002 4060 3710

GB 61003 4250 3900

GB 61004 4350 4000

GB 61005 4370 4020

GB 85001 3850 3450
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H F

GB 85002 4410 4010

GB 85003 4650 4250

GB 85004 4750 4350

GB 85005 4785 4385

GB 110001 7520 6620

GB 110002 8780 7880

GB 110003 9155 8255

GB 110004 9250 8350

GB 110005 9285 8385

GB 130001 7535 6635

GB 130002 8800 7900

GB 130003 9210 8310

GB 130004 9380 8480

GB 130005 9430 8530

GB 150001 7550 6650

GB 150002 8795 7895

GB 150003 9280 8380

GB 150004 9460 8560

GB 150005 9500 8600

GB 205001 12240 11790

GB 205002 14330 13880

GB 205003 15040 14590

GB 205004 15410 14960

GB 205005 15500 15050

GB 235001 12250 11800

GB 235002 14580 14130

GB 235003 15830 15380

GB 235004 16200 15750

GB 235005 16300 15850

P T TL TR F N H H F

RA 112 43 40 - 40 34 37 - RA 6002 665 640

RA 113 49,5 46,5 - 46,5 41 44 - RA 6003 505 480
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P T TL TR F N H H F

RA 114 56,5 53,5 - 53,5 47,5 50,5 - RA 6004 440 415

RA 212 45 42 - 42 36 39 - RA 6003L 500 475

RA 213 52 49 - 49 43 46 - RA 6004L 425 400

RA 214 58 55 - 55 50 52 - RA 8002 760 730

RA 242 45 - - 42 - - - RA 8003 635 605

RA 243 52 - - 49 - - - RA 8004 630 600

RA 244 58 - - 55 - - - RA 8003L 620 590

RA 312 102 97 97 - 74 85 - RA 8004L 610 580

RA 313 79 74 74 - 51 62 - GBA 12013 885 850

RA 314 86 81 81 - 58 69 - GBA 12014 875 840

RA 512 107 102 102 - 79 90 - GBA 12015 850 815

RA 513 86 81 81 - 58 69 - GBA 12013L 835 800

RA 514 93 88 88 - 65 76 - GBA 12014L 835 800

RA 612 108 103 103 - 80 91 - GBA 12015L 800 765

RA 613 122 117 117 - 94 105 - GBA 16003 1210 1175

RA 614 99 94 94 - 71 82 - GBA 16004 1050 1015

RA 812 170 160 - - - 157 - GBA 16005 985 950

RA 813 144 134 - - - 130 - GBA 16003L 1210 1175

RA 814 120 110 - - - 107 - GBA 16004L 1000 965

RA 1022 190 180 - - 150 - - GBA 16005L 935 900

RA 1023 167 157 - - 127 - - GBA 21003 1465 1415

RA 1024 146 136 - - 106 - - GBA 21004 1300 1250

RA 1522 - 258 - - 219 - 265 GBA 21005 1240 1190

RA 1523 - 191 - - 152 - 198 GBA 26003 1580 1520

RA 1524 - 169 - - 130 - 176 GBA 26004 1465 1405

RA 2002 - 259 - - 220 - 266 GBA 26005 1450 1390

RA 2003 - 192 - - 154 - 200 GBA 31004 2510 2360

RA 2004 - 176 - - 138 - 183 GBA 31005 2500 2350

RA 2003L - 187 - - 149 - 195 GBA 40004 2635 2485

RA 2004L - 169 - - 131 - 176 GBA 40005 2620 2470

RA 2522 - - - - 286 - 320 GBA 45004 2960 2810

RA 2523 - - - - 270 - 304 GBA 45005 2800 2650

RA 2524 - - - - 214 - 248 GBA 53004 4600 4250

RA 3002 - - - - 287 - 321 GBA 53005 4485 4135

RA 3003 - - - - 289 - 323 GBA 61004 4600 4250

RA 3004 - - - - 257 - 291 GBA 61005 4485 4135

RA 3512 - - - - 575 - 589 GBA 61006 4420 4070

RA 3513 - - - - 350 - 364 GBA 85004 5000 4600

RA 3514 - - - - 398 - 412 GBA 85005 4885 4485
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P T TL TR F N H H F

RA 4802 - - - - 576 - 590 GBA 85006 4875 4475

RA 4803 - - - - 446 - 460 GBA 110005 9385 8485

RA 4804 - - - - 380 - 394 GBA 130005 9730 8830

CC30 35

CC120 50

CC350 90

CC600 135

CC1000 350
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ANNEX 2 - TIGHTENING TORQUES FOR LARGE PITCH SCREWS AND 
CAPS

Screw thread
Class 8.8 Class 10.9 Class 12.9

Torque [Nm] Torque [Nm] Torque [Nm]

M10 44 62 74

M12 77 108 130

M14 122 172 207

M16 191 269 323

M18 263 370 444

M20 373 525 630

M22 507 714 857

M24 645 908 1090

M27 944 1330 1590

M30 1280 1800 2160

M33 1740 2460 2940

M36 2240 3150 3780

M39 2900 4080 4890

M42 3580 5040 6050

Cap thread Torque [Nm]

\IZd 5

\IJd 7

YIZd 7

\IGd 14

YIJd 14

\d 25
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ANNEX 3 - NEGATIVE HYDRAULIC MULTI DISK BRAKES

R"6$)1:"#!52-$',1+#.-$C"0#/1)!#%',)13,"#210+0#$(2#$#,'.-1+$)1&(#+!$%."-#$-"#$,-"$25

lubricated.

F@RAS@D#T@U#><3<A#6"$-.&9"0#%$5#!$:"#$#0)$)1+#("6$)1:"#%',)1#210C#.-$C"0#$(2#!52-$',1+#

control.

Q-$C1(6#10#6"("-$)"2#.5#03-1(60#/!1+!#+&%3-"00#49"2#)"%3"-"2#0)"",#210C0#$,)"-($)1(6#/1)!#

.-&(b"#210C0h#*-1+)1&(#)-$(0*&-%0#)!10#)!-'0)#1()&#$#.-$C1(6#)&-N'"<

 !"#.-$C"0#&3"(#/!"(#!52-$',1+#&1,# 7@>T#XVYGIJ=8#3-"00'-1b"0# )!"#.-$C"#-","$0"#3&-)h# )!"#

3-"00'-"#$+)0#&(#$#310)&(#/!1+!#+&%3-"00"0#)!"#03-1(6#0&#)!$)#)!"#210C0#+$(#)'-(#*-"",5<# !"0"#

$-"#3$-C1(6#.-$C"0#/!1+!#$+)#.5#+-"$)1(6#0)$)1+#.-$C1(6#)&-N'"#/!"(#!52-$',1+#-","$0"#3-"00'-"#

10#b"-&<# !"#$+)1&(#0)&30#/!"(#!52-$',1+#3-"00'-"#-"$+!"0#)!"#%1(1%'%#-","$0"#:$,'"<

Symbol

T1,#,":",

Q-$C"#-","$01(6#3,'6

T1,#2-$1(IT1,#4,,

 !"#.-$C"#-","$0"#3,'6#10#)!"#&("#/1)!#)!"#3-&)"+)1:"#+$3#1(#-"2<

X10'$,#,":",#$(2#.-"$)!"-#3,'6#&(#2"%$(2

F1/F2

 !"#.-$C"0#&(#%&2",0#P\# )!-&'6!#PG#$-"#2"016("2# *&-#21-"+)#$00"%.,5#&*#&-.1)$,#!52-$',1+#

%&)&-0#/1)!#f$(61(6L#+&%3,1$()#/1)!#)!"#>AK#A#>)$(2$-2<

Lubrication
Separate lubrication

chamber

 ! "# "$

Oil type Mineral ISO VG32/46

T1,#N'$()1)5#7,1)"-08
B5

0.04

V

0.08
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Brake type
F 01 F 10 F 11 F 12 F 13 F 14 F 05 F 16

F 02 F 20 F 21 F 22 F 23 F 24 F 25 F 26

>)$)1+#.-$C1(6#)&-N'"
Tb
,HI/

132 133 182 235 332 468 530 608

Total release pressure
pb
,J$8/

23 29 34 26 30 36 39 42

S$91%'%#3-"00'-"
p max
,J$8/

300

S$91%'%#03""2

n1 
max
,K L/

700

F5/F6

 !"#.-$C"0#&(#%&2",0#P]#)!-&'6!#P=#-"$+!#6-"$)"-#.-$C1(6#)&-N'"0#$(2#!$:"#$(#> #'(1:"-0$,#

*&-#+&(("+)1&(#)&#/12"#-$(6"#&*#%&)&-0#$:$1,$.,"#&(#)!"#%$-C")<

Lubrication
Separate lubrication

chamber
 ! "# "$

Oil type Mineral ISO VG32/46

T1,#N'$()1)5#7,1)"-08
B5

0.1

V

0.2

Brake type
F 501 F 502 F 503 F 504 F 505 F 506 F 508

F 610 F 612
F 601 F 602 F 603 F 604 F 605 F 606 F 608

>)$)1+#.-$C1(6#)&-N'"
Tb
,HI/

110 215 325 405 500 630 818 1.005 1.150

Total release pressure
pb
,J$8/

10 20 30 38 28 35 33 40 40

S$91%'%#3-"00'-"
p max
,J$8/

300

S$91%'%#03""2

n1 
max
,K L/

\]HH#70)$(2$-28

Y]HH#703"+1$,8

F8

 !"#.-$C"0#&(#%&2",#PZ#-"$+!#.-$C1(6#)&-N'"0#&*#'3#)&#YHHH#R%#$(2#!$:"#$(#Se#1(3')#*&-#

+&(("+)1&(#)&#$#/12"#-$(6"#&*#%&)&-0#$:$1,$.,"#&(#)!"#%$-C")<
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Lubrication
Dry disk

lubrication in inlet side

Oil type Mineral ISO VG32/46

T1,#N'$()1)5#7,1)"-08
B5

0.1

V

0.2

Brake type F 813 F 815 F818 F 820 F 823 F 827 F 830

>)$)1+#.-$C1(6#)&-N'"
Tb
,HI/

1.272 1.526 1.781 2.035 2.289 2.671 3.052

Total release pressure
pb
,J$8/

55 66 77 59 66 77 88

S$91%'%#3-"00'-"
p max
,J$8/

300

S$91%'%#03""2

n1 
max
,K L/

\]HH#70)$(2$-28

Y]HH#70)$(2$-28

F9

The brakes on model F9#-"$+!#.-$C1(6#)&-N'"0#&*#'3#)&#\]HH#R%<#A(#&3)1&($,#03-$6#+,')+!#

%"+!$(10%#/1)!#$#)&-N'"#&*#'3#)&#\GHH#R%#+$(#$,0&#."#%&'()"2<

 !"#*-""/!"",#$,,&/0#-&)$)1&(#1(#&("#21-"+)1&(#&(,5<#@)#&:"--'(0#+&()1('&'0,5#2'-1(6#&3"-$)1&(<#

 !"#*-""/!"",#3-":"()0#-":"-0"#-&)$)1&(#1*#)!"#2-1:"#10#210+&(("+)"2<

Lubrication

U'.-1+$)"2#/1)!#)!"#

same

&1,#&*#)!"#6"$-.&9

Oil type -

T1,#N'$()1)5#7,1)"-08 - -

Brake type F 902 F 903 F 904 F 905 F 906 F 908 F 910 F 912 F915

>)$)1+#.-$C1(6#)&-N'"
Tb
,HI/

200 300 400 485 620 780 990 1.160 1.330
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Total release pressure
pb
,J$8/

14 22 19 17 22 22 29 33 38

S$91%'%#3-"00'-"
p max
,J$8/

300

S$91%'%#03""2
n1 max
,K L/

\]HH#70)$(2$-28

Y]HH#703"+1$,8

MD

 !"#SF#.-$C"# 10#$00"%.,"2#/1)!#$#21-"+)#f$(6"#+&(("+)1&(#*&-#TS^>#%&)&-0#&(#-"2'+)1&(#

0)$6"#^K#\\HI^K#GJH<

Lubrication

U'.-1+$)"2#/1)!#)!"#

same

&1,#&*#)!"#6"$-.&9

Oil type -

T1,#N'$()1)5#7,1)"-08 - -

Brake type MD20 MD30 MD40 MD45

>)$)1+#.-$C1(6#)&-N'"
Tb
,HI/

220 308 396 459

Total release pressure
pb
,J$8/

24 24 24 26

S$91%'%#3-"00'-"
p max
,J$8/

150

S$91%'%#03""2
n1 max
,K L/

700

Filling procedure

P&-#!&-1b&()$,#3&01)1&(0#7Q8;

'(0+-"/#)!"#4,,"-#3,'6<

W&'-#)!"#-"N'1-"2#$%&'()#&*#&1,#$0#0!&/(#1(#)!"#)$.,"#&*#)!"#+&--"03&(21(6#.-$C"<

>+-"/#3,'6#'01(6#)!"#$33-&3-1$)"#)16!)"(1(6#)&-N'"0#70""#A(("9#G8<

P&-#:"-)1+$,#3&01)1&(#7A8;

'(0+-"/#4,,"-#$(2#,":",#3,'6<
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W&'-#)!"#-"N'1-"2#$%&'()#&*#&1,#$0#0!&/(#1(#)!"#)$.,"#&*#)!"#+&--"03&(21(6#.-$C"

 !"#&1,#0!&',2#f&/#&')#&*#)!"#,":",#!&,"<

>+-"/#3,'60#'01(6#)!"#$33-&3-1$)"#)16!)"(1(6#)&-N'"0#70""#A(("9#G8<

F@RAS@D#T@U#><3<A<#-"+&%%"(20#-"3,$+"%"()#$)#":"-5#6"$-.&9#&1,#+!$(6"<

P'-)!"-#1%3&-)$()#&3"-$)1&($,#1(*&-%$)1&(#10#61:"(#1(#)!"#21%"(01&($,#2-$/1(60L#2$)$#

0!"")0#&-#1(#$(5#03"+14+#2&+'%"()$)1&(#*&-#)!"#&-2"-<

Diagnostics

PROBLEM POSSIBLE CAUSE SOLUTION

Multi-disk brake does not 

release

-No pressure to the brake

-Internal malfunction

-No pressure in circuit

-Check connection to hydraulic circuit

-Contact the DINAMIC OIL S.p.A.

-Check hydraulic circuit

S',)1?210C#.-$C"#2&"0#(&)#M$% ?W-"00'-"#2",1:"-"2#)&#.-$C" - Check hydraulic circuit

Disk brake does not brake
-No pressure to the brake

?a&-(#.-$C"#3$20

- Check hydraulic circuit

- Contact the DINAMIC OIL S.p.A.




