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Antivibranti Elastometrici



ANTIVIBRANTI ELASTOMERICI,��,QWURGX]LRQH

/D�ORWWD�FRQWUR�LO�UXPRUH�H�OH�YLEUD]LRQL�ª�GLYHQWDWD�SL»�VLVWHPDWLFD�

• ,O�GHVLGHULR�GL�XQ�PLJOLRU�FRQIRUW�OD�HVLJH

• /D�PHFFDQL]]D]LRQH�FUHVFHQWH�GHOOH�DWWLYLW¢�LQGXVWULDOL�H�GRPHVWLFKH�OD�UHQGH�QHFHVVDULD

• /D�OHJJHUH]]D�H�OD�FRPSOHVVLW¢�FUHVFHQWH�GHJOL�DSSDUDWL�OèLPSRQH

/H�SDJLQH�VHJXHQWL�VRQR�ULIHULWH�DOOD�SURWH]LRQH�FRQWUR�OH�YLEUD]LRQL�H�JOL�VKRFN�H�SURSRQJRQR�DJOL�LQJHJQHUL�L�PRGL�SHU�ULVROYHUH�

TXHVWL�SUREOHPL�GèLVRODPHQWR�FRQ�OèDSSOLFD]LRQH�GL�HODVWRPHUL�YXOFDQL]]DWL�H�QRQ�DO�PHWDOOR�

1HOOH�SULPH�SDJLQH�YL�ª�XQ�ULFKLDPR�GHOOH�GHĆQL]LRQL�H�GHOOH�QR]LRQL�GL�EDVH��SUHFLVDQGR�OD�WHUPLQRORJLD�XWLOL]]DWD��FRV®�FRPH�GHOOH�

SULQFLSDOL�IRUPXOH�VXOOH�TXDOL�VL�EDVD�LO�FDOFROR�GHOOH�VRVSHQVLRQL��

/èDVSHWWR�PROWR�LPSRUWDQWH�GHOOD�GHWHUPLQD]LRQH�GL�XQD�VRVSHQVLRQH�HODVWLFD�Hè�OèRJJHWWR�GL�XQ�SDUDJUDIR�VSHFLDOH�FKH�IRUQLVFH�OH�

EDVL�SHU�HIIHWWXDUH�OD�VFHOWD�GL�XQ�VXSSRUWR�VHFRQGR�OH�VXH�GLPHQVLRQL��OH�VXH�FDUDWWHULVWLFKH��LO�WLSR�H�OD�VXD�DSSOLFD]LRQH�

ATTENZIONE:�ULVROYHUH�XQ�SUREOHPD�GL�VRVSHQVLRQH�HODVWLFD�ULFKLHGH�OD�PDJJLRU�SDUWH�GHOOH�YROWH�OèLQWHUYHQWR�GL�XQR�VSHFLDOLVWD��

&RQVLJOLDPR�YLYDPHQWH�GL�FRQVXOWDUH�L�QRVWUL�WHFQLFL��
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ANTIVIBRANTI ELASTOMERICI,,��'HĆQL]LRQL

II. 1 - I supporti elastici   

II.1.1 - PROPRIETA

,� VXSSRUWL�HODVWLFL�VRQR�GHL�FRPSRQHQWL�PHFFDQLFL� LQ�SRVVHVVR��

FRQWHPSRUDQHDPHQWH�HG��LQ�PLVXUD�YDULDELOH��GL��  

FDUDWWHULVWLFKH�GL�HODVWLFLW¢�H�VPRU]DPHQWR�

•  Elasticità

/è� HODVWLFLW¢� Hè� OD� FDSDFLW¢� GHO� VXSSRUWR� GL� GHIRUPDUVL� LQ�

PRGR�GLUHWWDPHQWH�SURSRU]LRQDOH�DO� FDULFR�H�GL� ULWRUQDUH� LQ� 

FRQGL]LRQL�QRUPDOL�TXDQGR�LO�FDULFR�YLHQH�WROWR�

•  Smorzamento 

/R�VPRU]DPHQWR�Hè�XQD�IRU]D�GL�IUHQDWXUD�GHO�PRWR�HG�LO�VXR�

SULQFLSDOH� HIIHWWR� Hè� OD� ULGX]LRQH� GHOOH� DPSLH]]H�� 9HQJRQR�

LGHQWLĆFDWL�HVVHQ]LDOPHQWH�GXH�WLSL�GL�VPRU]DPHQWR�

6PRU]DPHQWR� SHU� DWWULWR� �DWWULWR� VROLGR�� FKH�� SHU� XQD� UH�

JROD]LRQH� GDWD�� VL� PDQWLHQH� FRVWDQWH� H� LQGLSHQGHQWH� GDO� 

PRWR�� 3HUFK«� FL� VLD� PRYLPHQWR� RFFRUUH� TXLQGL� HVHU�

FLWDUH� XQD� IRU]D� GL� HQWLW¢� DOPHQR� SDUL� D� TXHOOD� GHOOR� 

VPRU]DPHQWR�

6PRU]DPHQWR� YLVFRVR� �DQDORJR� D� TXHOOR� SURGRWWR� GD�

JOL� DPPRUWL]]DWRUL� LGUDXOLFL�� LQ� FXL�� LQ� RJQL� LVWDQWH�� OR� 

VPRU]DPHQWR� GLSHQGH� GDOOD� YHORFLW¢� UHODWLYD� GHOOèLQVLHPH�

VRVSHVR�ULVSHWWR�DOOD�SDUWH�ĆVVD��/R�VPRU]DPHQWR�YLVFRVR�H�

èTXLQGL�HVVHQ]LDOPHQWH�GLQDPLFR��HVVR�QRQ�PRGLĆFD�OD�SRVL�

]LRQH�GL�HTXLOLEULR�VWDWLFR�

II.1.2 - CONDIZIONI AMBIENTALI

/D�PDJJLRU�SDUWH�GHL�QRVWUL�VXSSRUWL�VWDQGDUG�VRQR�LQ�FDXFFL»��H�

TXHVWR�SHU�OH�VXH�EXRQH�TXDOLW¢�GLQDPLFKH��,Q�FRQGL]LRQL�QRUPDOL�

GèXWLOL]]R��OH�IRUPXOD]LRQL�GL�FDXFFL»�JDUDQWLVFRQR�XQD�EXRQD�WH�

QXWD�QHO�WHPSR�H�LQ�SDUWLFRODUH�OLPLWDQR�OR�VFRUULPHQWR�YLVFRVR�

6RQR�FRQVLGHUDWH�FRPH�DQRPDOL� OH�VHJXHQWL�FRQGL]LRQL�GèXWLOL]�

]R�

ï��7HPSHUDWXUD�VXSHULRUH�D���r&

ï��&RQWDWWR�SUROXQJDWR�FRQ�GHL�ćXLGL�DJJUHVVLYL

ï��&RQWDWWR�SUROXQJDWR�FRQ�GHJOL�DFLGL��GHOOH�EDVL

ï��$PELHQWH�DJJUHVVLYR��ROLR��HVVHQ]H�ð

ï��$WPRVIHUD�DJJUHVVLYD��R]RQR��FORUR�����

/H�FRQVHJXHQ]H�GL�XQ�XWLOL]]R�LQ�FRQGL]LRQL�DQRPDOL�SRVVRQR�HV�

VHUH�XQ�UDSLGR�LQYHFFKLDPHQWR�GHL�VXSSRUWL��LO�GHJUDGDPHQWR�R�

SHUVLQR�OD�GLVWUX]LRQH�GHO�FDXFFL»��8Q�DPELHQWH�DJJUHVVLYR�SX´��

LQ�SDUWLFRODUH��DXPHQWDUH�OD�GHIRUPD]LRQH�GHO�VXSSRUWR��VFRUUL�

PHQWR�YLVFRVR�

I nostri supporti possono essere realizzati con diversi tipi 

di mescole speciali capaci di supportare le condizioni ano-

mali descritte qui sopra e di permettere una buona tenuta 

degli stessi. I nostri tecnici sono a Vostra disposizione per 

rispondere alle Vostre domande relative alle proprietà 

delle mescole.

II.1.3 - SUPPORTI ELASTICI IN ELASTOMERO

,� VXSSRUWL� FKH� FRQWHQJRQR� XQ� HODVWRPHUR� �QDWXUDOH� R� VLQWHWL�

FR��VRQR�VHPSUH�FDUDWWHUL]]DWL�GD�XQD�HODVWLFLW¢�SXUD�H�GD�XQR�

VPRU]DPHQWR�YLVFRVR��/D�GHQRPLQD]LRQH�êDPPRUWL]]DWRULë�FKH�

JOL�YLHQH�VSHVVR�DWWULEXLWD�Hè� LPSURSULD��/H�GXH�FDUDWWHULVWLFKH��

HODVWLFLW¢�H�VPRU]DPHQWR��VRQR�LQ�HIIHWWL�HVVHQ]LDOPHQWH�GLYHU�

VH��XQD�VRVSHQVLRQH�VX�GHO�FDXFFL»�SX´�HVVHUH�SDUDJRQDWD�DOOD�

VRVSHQVLRQH�GL�XQèDXWRPRELOH��RYH�OH�GXH�IXQ]LRQL�VRQR�VYROWH�GD�

HOHPHQWL�GLYHUVL�FKH�ODYRUDQR�LQ�SDUDOOHOR��

ï��/D�VRVSHQVLRQH�HODVWLFD�SURSULDPHQWH�GHWWD�GDOOH�PROOH

ï��/R�VPRU]DPHQWR�GD�GHJOL�DPPRUWL]]DWRUL�LGUDXOLFL

6XSSRUWR�HODVWLFR�LQ�FDXFFL»� �PROOD���DPPRUWL]]DWRUH
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,,��'HĆQL]LRQL ANTIVIBRANTI ELASTOMERICI

II.1.4 - CARATTERISTICHE DI UN SUPPORTO ELASTICO IN 

ELASTOMERO

Caratteristiche elastiche

Sono i parametri che definiscono le possibilità di deformazione del 

supporto nelle diverse direzioni.

• La rigidezza lineare Kx, seguendo l’asse Gx e’ uguale al rapporto 

fra lo sforzo e lo spostamento corrispondente, secondo questo 

asse. La rigidezza lineare si esprime in daN/mm.

Nello stesso modo, si definiscono le rigidezze lineari Ky e Kz se-

condo gli atri due assi Gy e Gz.

• Le rigidezze torsionali, Cx, Cy, Cz attorno ai tre assi Gx, Gy, Gz, 

sono uguali al rapporto delle coppie sugli angoli corrispondenti. 

Le rigidezze torsionali si esprimono in m.N/rad.

Questi sei parametri, che per un supporto non sono indipendenti (le 

leggi di dipendenza risultano dalla forma e della struttura del suppor-

to) sono proporzionali al modulo di elasticità dell’elastomero utilizzato. 

Partendo dai loro sei valori, si può calcolare la rigidezza del supporto 

secondo ed attorno a  qualsiasi asse.

Caratteristiche di smorzamento

Il parametro interessante da conoscere e’ “il tasso di smorzamento 

caratteristico”  dell’elastomero utilizzato, nozione che sarà definita per 

le sospensioni (§ II.2.2); il tasso di smorzamento caratteristico di un 

supporto e’ lo stesso di quello della sospensione.

II.2 - Le sospensioni elastiche

La sospensione elastica di un macchinario consiste nell’interporre 

dei supporti elastici fra questo e la struttura di appoggio (pavimento,  

massa sismica, telaio, ecc.). Il tipo di supporti, il loro numero, la loro  

ripartizione, la loro disposizione, e le loro caratteristiche individuali sa-

ranno definiti in funzione delle caratteristiche d’insieme da dare alla 

sospensione alfine di ottenere i risultati desiderati. I problemi che si 

presentano più frequentemente sono dei problemi di vibrazioni. Questi 

condizionano le caratteristiche della sospensione, ecco perché e’ ne-

cessario innanzitutto intendersi sulla terminologia utilizzata e ricordar-

si le definizioni e i principi più importanti. 

II.2.1 - NOZIONI SULLE VIBRAZIONI

Una macchina sospesa elasticamente e’ sottoposta a una vibrazione 

quando subisce delle sollecitazioni periodiche alternate che si tra-

ducono in oscillazioni più o meno importanti.

Chiamiamo: 

• Vibrazione propria o naturale, la vibrazioni che caratterizza natu-

ralmente la macchina quando, dopo essere stata spostata dalla 

sua posizione di eq uilibrio, e’ abbandonata a se stessa.

• Vibrazione forzata, una vibrazione imposta alla macchina, sia dal 

suo funzionamento, sia da sollecitazioni  esterne

Gradi di libertà

Il numero dei gradi di libertà e’ uguale al numero di parametri indi-

pendenti che determinano la posizione della macchina ad un preciso 

istante. Movimento ad un grado di libertà:

• Traslazione lineare parallela ad una direzione data (parametro in-

dipendente: lo spostamento secondo la direzione)

• Rotazione intorno all’asse (parametro indipendente: l’angolo)

Caratteristiche di una vibrazione ad un solo grado di libertà

Di seguito parleremo unicamente di vibrazioni ad un solo grado di li-

berata, si ammetterà che si tratta di una vibrazione lineare parallela ad 

una direzione fissa.

Vibrazione periodica:

Frequenza:

Numero di oscillazioni complete per unità di tempo

N = Numero oscillazioni/minuto

n  = Numero oscillazioni/secondo o Hertz

Periodo:  Durata di una oscillazione completa

T = 

1

n  espresso in secondi

2

T
 espresso in radianti/secondo

  

Ampiezza massima: e’ lo spostamento massimo ad 

ogni oscillazione rispetto alla posizione di equilibrio.  

In regime permanente, l’ampiezza massima della vibrazione forzata 

permane costante.
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Vibrazione sinusoidale x = A sin 

  

)UHTXHQ]D�Q�� � 1

T
� �

2

� � $PSLH]]D�PDVVLPD��$�� � $PSLH]]D�LVWDQWDQHD��[� �$�VLQ� t

� � 9HORFLW¢�PDVVLPD��9� �$ � � 9HORFLW¢�LVWDQWDQHD��Y� �$  cos t

� � $FFHOHUD]LRQH� � ���$ t� � $FFHOHUD]LRQH�LVWDQWDQHD��<� ���$  sin t

/H�YLEUD]LRQL�GL�DOWD�IUHTXHQ]D�� �HOHYDWD��SRVVRQR�GXQTXH��DQFKH�FRQ�GHOOH�DPSLH]]H�GHEROL��JHQHUDUH�DFFHOHUD]LRQL�PROWR�HOHYDWH�

II.2.2 - CARATTERISTICHE DI UNA SOSPENSIONE ELASTICA

Caratteristiche elastiche

6RQR�L�SDUDPHWUL�FKH�GHĆQLVFRQR�OH�SRVVLELOLW¢�GL�VSRVWDPHQWR�GHOOD�PDFFKLQD�ULVSHWWR�DOOD�IRQGD]LRQH��

4XHVWL�VSRVWDPHQWL�VRQR�ULIHULWL�JHQHUDOPHQWH�DO�VLVWHPD�GèDVVL�*[��*\��*]�

1HOOèHVHPSLR�GL��ĆJ���

� ï� /èRULJLQH�GHJOL�DVVL�FRLQFLGH�FRQ�LO�EDULFHQWUR�*�GHOOD�PDFFKLQD�LQ�SRVL]LRQH�VWDWLFD

� ï� *OL�DVVL�VRQR�SDUDOOHOL�DJOL�DVVL�GL�VLPPHWULD�GHOOD�PDFFKLQD

Fig. 1
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&RPH�QHO� FDVR� GH� VXSSRUWL�� OH� ULJLGLW¢� GHOOD� VRVSHQVLRQH� VRQR�

GHĆQLWH�SHU�GHJOL�VSRVWDPHQWL�D�XQ�VROR�JUDGR�GL�OLEHUW¢�ULVSHWWR�

DJOL�DVVL�ĆVVL�

 

.[�VHFRQGR�*[� �PRYLPHQWR�ORQJLWXGLQDOH

.\�VHFRQGR�*\� �PRYLPHQWR�WUDVYHUVDOH

.]�VHFRQGR�*]� �PRYLPHQWR�YHUWLFDOH

3HU�RJQL�DVVH��OD�ULJLGH]]D�OLQHDUH�GHOOD�VRVSHQVLRQH�Hè�XJXDOH�

DOOD�VRPPD�GHOOH�ULJLGH]]H�OLQHDUL�GL�WXWWL�L�VXSSRUWL��

� .[�� � N
[
�� .\�� � �N

\
�� .]�� � �N

]

� &
[
�DWWRUQR�D�*[� �PRYLPHQWR�GL�UROOLR

� &
\
�DWWRUQR�D�*\� �PRYLPHQWR�GL�EHFFKHJJLR

� &
]
�DWWRUQR�D�*]� �PRYLPHQWR�GL�LPEDUGDWD

/H�FRSSLH�GL�ULFKLDPR�GHOOD�VRVSHQVLRQH�GLSHQGRQR�

ï'DOOD�ULJLGH]]D�SURSULD�GHL�VXSSRUWL

ï'DOOD�SRVL]LRQH�H�GDOOèRULHQWDPHQWR�GHL�VXSSRUWL�ULVSHWWR�DO�ED�

ULFHQWUR�*�GHOOD�PDFFKLQD

Caratteristiche di smorzamento

(VVHQGR�OR�VPRU]DPHQWR�GHOOèHODVWRPHUR�GL�WLSR�YLVFRVR��OèHIIHW�

WR�GL�IUHQDWXUD�FKH�LQWURGXFH�QHOOD�VRVSHQVLRQH�HODVWLFD�KD�FRPH�

YDORUH�5�[�9��HVVHQGR�

5��OD�YLVFRVLW¢�

9�OD�YHORFLW¢�UHODWLYD�GHOOD�PDFFKLQD�VRVSHVD��QHOOèLVWDQWH�W�

6H��SDUWHQGR�GD�XQD�VRVSHQVLRQH�QRQ�VPRU]DWD��VL�DXPHQWD�SUR�

JUHVVLYDPHQWH� OR� VPRU]DPHQWR� �PDQWHQHQGR�FRVWDQWL� WXWWL� JOL�

DOWUL�SDUDPHWUL���OH�DPSLH]]H�GHOOH�RVFLOOD]LRQL�OLEHUH��D�SDUWLUH�GD�

XQ�GDWR�VSRVWDPHQWR�LQL]LDOH��GLPLQXLVFRQR�

6L�GHĆQLVFH�êVPRU]DPHQWR�FULWLFRë��LO�YDORUH�GHOOR�VPRU]DPHQWR�

SHU�LO�TXDOH�LO�ULWRUQR�QHOOD�SRVL]LRQH�GèHTXLOLEULR�DYYLHQH�DVLQWRW�

WLFDPHQWH�VHQ]D�RVFLOOD]LRQH�

/D�YLVFRVLW¢�KD�TXLQGL�YDORUH�5F

6L�GHĆQLVFH�LO�WDVVR�GL�VPRU]DPHQWR�H�SHU�XQD�YLVFRVLW¢�5�FRQ

 

� �
R

Rc
�� � ���FRUULVSRQGH�DOOR�VPRU]DPHQWR�FULWLFR�

 

6H� VL� LPSRQJRQR� DG� XQD� VRVSHQVLRQH� GHOOH� YLEUD]LRQL� IRU]DWH��

FRQ�SXOVD]LRQL�YDULDELOL� ��VL�FRQVWDWD�QHL�FDVL�GL�JRPPD�QDWXUDOH�

FKH�LO�SURGRWWR� �UHVWD�VHQVLELOPHQWH�FRVWDQWH��DQFKH�DOOD�UL�

VRQDQ]D��YHGHUH�SL»�DYDQWL��

� �   costante

��SXOVD]LRQH�DOOD�ULVRQDQ]D

���WDVVR�GL�VPRU]DPHQWR�DOOD�SXOVD]LRQH�GL�ULVRQDQ]D

6L�GLPRVWUD�FKH� �Hè�XQD�FRVWDQWH�FDUDWWHULVWLFD�GHOOèHODVWRPHUR�

XWLOL]]DWR�

� ��WDVVR�GL�VPRU]DPHQWR�FDUDWWHULVWLFR

�GHOOD�VRVSHQVLRQH� � �GL�RJQL�VXSSRUWR��VH�TXHVWL�XWLOL]]DQR�OR�

VWHVVR�HODVWRPHUR�

Caratteristiche elettriche

*OL�HODVWRPHUL�KDQQR��XQD�UHVLVWHQ]D�HOHWWULFD�FKH�YDULD�D�VHFRQ�

GR�GHOOD�ORUR�FRPSRVL]LRQH�H�GXUH]]D�

$�WLWROR�LQIRUPDWLYR��LQGLFKLDPR�L�YDORUL�ULOHYDWL�VXL�QRVWUL�HODVWR�

PHUL�VWDQGDUG

*RPPD�QDWXUDOH��

GXUH]]D���� ����� 2KP�[�FP��FP

�GXUH]]D���� ���� 2KP�[�FP��FP

�GXUH]]D���� ���� 2KP�[�FP��FP

$EELDPR�LQROWUH�VYLOXSSDWR�GHJOL�HODVWRPHUL�VSHFLDOL�FKH�SRVVR�

QR�UDJJLXQJHUH�XQD�WHQXWD�GLHOHWWULFD�VXSHULRUH�D�������9�SHU�

XQ�PLQXWR�
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Caratteristiche di scorrimento

/D�VHJXHQWH�IRUPXOD��GHĆQLWD�VXOOD�EDVH�GL�SURYH�VX�FDPSLRQL��GD�XQD�VWLPD�GHOOR�VFRUULPHQWR�VRWWR�XQ�FDULFR�LQ�FRPSUHVVLRQH�

FRUULVSRQGHQWH�DO�����GHOOèDOWH]]D�GHO�VXSSRUWR�H�DG�XQD�WHPSHUDWXUD�GL���r&�

/R�VFRUULPHQWR�VXO�SH]]R�UHDOH�GLSHQGHU¢�DQFKH�GDOOD�VXD�JHRPHWULD�

'HćHVVLRQH�VWDWLFD�DOOD�GDWD�W� �'HćHVVLRQH�VWDWLFD�LQL]LDOH�[������&P�[�I�W��

2YH�I�W��Hè�LO�YDORUH�GL�VFRUULPHQWR�ULOHYDWR�QHO�JUDĆFR�TXL�VRWWR�

H�&P�XQ�FRHIĆFLHQWH�FRUUHWWLYR�VFHOWR�QHOOD�WDEHOOD�TXL�VRWWR�LQ�IXQ]LRQH�GHO�PDWHULDOH�GHO�FDPSLRQH�

0DWHULDOH 'XUH]]D��� 'XUH]]D��� 'XUH]]D���

*RPPD�QDWXUDOH�VWDQGDUG ��� ��� ���

3ROLFORURSUHQH ��� ��� ���

Nota:

4XHVWL�YDORUL�VRQR�GDWL�D�WLWROR�LQGLFDWLYR��9RJOLDWH�FRQVXOWDUFL�LQ�FDVR�GL�XWLOL]]R�LQ�FRQGL]LRQL�GLIIHUHQWL�GL�IXQ]LRQDPHQWR��WHPSH�

UDWXUD��JHRPHWULD�GL�XQ�SDUWLFRODUH�FRPSOHVVR��DOWUL�WLSL�GL�HODVWRPHUR�

SHU�OH�DSSOLFD]LRQL�FKH�QHFHVVLWDQR�XQ�DOOLQHDPHQWR��LO�ĆVVDJJLR�GHOOH�OLQHH�GèDVVH�GRYU¢�HVVHUH�IDWWD�DOPHQR�GXH�JLRUQL�GRSR�LO�PRQ�

WDJJLR�VXL�VXSSRUWL�SHU�DIIUDQFDUVL�GDL�IHQRPHQL�LQL]LDOL�GL�VFRUULPHQWR�

t (tempo in giorni)

0,2

0,15

f(t)  
0,1

0,05

0
50     100        150           200 250  300     350        400
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,,,�å�IXQ]LRQDPHQWR�GL�XQD�VRVSHQVLRQH�HODVWLFD

III.1 - Funzionamento statico

8QD�VRVSHQVLRQH�HODVWLFD�SHUPHWWH�XQD�PLJOLRU�VXGGLYLVLRQH�GHL�

FDULFKL�VWDWLFL��6H�XQ�PDFFKLQDULR�DSSRJJLD�

VXO� EDVDPHQWR� ULJLGDPHQWH� VX� ROWUH� WUH� SXQWL�� Hè� LPSRVVLELOH�

SUHYHGHUH�L�FDULFKL�DSSOLFDWL�VX�RJQL�SXQWR�

�LO�PRQWDJJLR�Hè�LSHUVWDWLFR��

&RQ�GHL�VXSSRUWL�HODVWLFL�FKH�DEELDQR�FDUDWWHULVWLFKH�GL�ULJLGH]]D�

FRQRVFLXWH��VL�SRVVRQR�GHWHUPLQDUH��PHGLDQWH�FDOFROL�

R�PLVXUH� GLUHWWH�� OH� GHIRUPD]LRQL� GL� RJQXQR� GL� HVVL�� GHGXUUH� L�

FDULFKL�H�FRUUHJJHUH�OH�DQRPDOLH�GL�FDULFR�

8QD�VRVSHQVLRQH�HODVWLFD�DVVRUEH�VHQ]D�GLIĆFROW¢�GHOOH�SLFFROH�

GLIIHUHQ]H�GL�LQWHUDVVH�GL�ĆVVDJJLR

4XDOVLDVL� VLD� LO� QXPHUR� GHL� ĆVVDJJL�� XQ� DVVHPEODJJLR� ULJLGR��

SHU� HVHPSLR� FRQ� EXOORQL�� SHU� HYLWDUH� GHOOH� VROOHFLWD]LRQL� ORFDOL�

HFFHVVLYH��HVLJH�XQD�FRUUHWWD�FRQIRUPLW¢�GHJOL� LQWHUDVVL�H�GHOOH�

VXSHUĆFL�GL�DSSRJJLR�GHO�PDFFKLQDULR�H�GHO�EDVDPHQWR�

3HU� HYLWDUH� GHOOH� WROOHUDQ]H� GL� IDEEULFD]LRQH� SURLELWLYH�� VL� Hè�

FRVWUHWWL� DG�DFFHWWDUH�GHL� êJLRFKLë� FRQ� LQFRQYHQLHQWL� � EHQ�QRWL�

�VYLWDPHQWL��XVXUD��UXPRUH��HFF�����

,� VXSSRUWL� HODVWLFL�� FRQ� VIRU]L� WUDVFXUDELOL�� SHUPHWWRQR� GHOOH�

WROOHUDQ]H�GL�IDEEULFD]LRQH�SL»�DPSLH�

8QD�VRVSHQVLRQH�HODVWLFD�DVVRUEH�VHQ]D�VROOHFLWD]LRQL�SHULFRORVH��

GHL� SLFFROL� VSRVWDPHQWL�� 4XHVWL� SRVVRQR� HVVHUH� SURYRFDWL� SHU�

HVHPSLR�GDOOD�GLODWD]LRQH�WHUPLFD�R�GDOOH�GHIRUPD]LRQL�GHL�WHODL��

VFDĆ��HFF�

III.2 - Funzionamento dinamico

E’ il ruolo essenziale dei supporti elastici, nei casi di 

vibrazioni o di shock. I calcoli presentati suppongono 

che le rigidezze lineari delle sospensioni restino costanti, 

questo e’ vero per le sospensioni elastiche elastomeriche 

nel campo normale d’utilizzo (vibrazioni meccaniche, 

temperatura normale).

III.2.1 - CASI DI VIBRAZIONE A UN SOLO GRADO DI LIBERTA’

/èD]LRQH�GL�XQD�YLEUD]LRQH�Hè�PROWR�FRPSOHVVD��3HU�GDUH�XQèLGHD��

DQGLDPR�DG�HVDPLQDUH�XQ�FDVR�VFKHPDWLFR�

VHPSOLFH��ĆJ���

&RQVLGHULDPR� LO� FDVR� GL� XQD� PDFFKLQD� GL� PDVVD� 0� OLEHUD� GL�

PXRYHUVL� VROR� ULVSHWWR� DOOèDVVH� YHUWLFDOH� *]� H� ĆVVDWD� DO� VXROR�

WUDPLWH�XQ�VXSSRUWR�HODVWLFR�GL�ULJLGLW¢�.�ULVSHWWR�DOOèDVVH�*]�

)LJ���

Sospensione
elastica S

M a c c h i n a

G

M

Z



�� www.homberger.com

ANTIVIBRANTI ELASTOMERICI,,,�å�IXQ]LRQDPHQWR�GL�XQD�VRVSHQVLRQH�HODVWLFD

a) senza smorzamento (caso puramente teorico)

/D�PDFFKLQD��VSRVWDWD�GL�XQD�GLVWDQ]D�$�ULVSHWWR�DO�SXQWR�GL�HTXLOLEULR��RVFLOOHU¢�VHFRQGR�XQD�OHJJH�VLQXVRLGDOH�

� (TXD]LRQH�GHO�PRYLPHQWR��]� �$�VLQ� o t

� 3XOVD]LRQH�SURSULD�� o� �
K

M  

� � )UHTXHQ]D�SURSULD��)S� ��
o

2

/èRVFLOOD]LRQH�FRQWLQXD�DOOèLQĆQLWR�FRQ�OH�DPSLH]]H�PDVVLPDOL�XJXDOL�DG�$��LO�IHQRPHQR�Hè�UDSSUHVHQWDWR�GDOOD�FXUYD�

ĆJ���QHOOD�TXDOH� �VDU¢�VRVWLWXLWR�GD� o��

b) con smorzamento 

,Q�TXHVWR�FDVR�OD�PDFFKLQD�RVFLOOHU¢�DWWRUQR�DOOD�SURSULD�SRVL]LRQH�GL�HTXLOLEULR�VHFRQGR�XQD�OHJJH�VLQXVRLGDOH�VPRU]DWD�

UDSSUHVHQWDWD�LQ�ĆJ���

� (TXD]LRQH�GL�PRYLPHQWR��$�H��
oè RèW��VLQ� oè t

� 3XOVD]LRQH�SURSULD�� o� �
K

M  

����� è�o
�������
�� � o ���� èo

��������
��

 

 èo��WDVVR�GL�VPRU]DPHQWR�DOOD�SXOVD]LRQH� èo�

In effetti èo�ª�PROWR�SURVVLPR�D� oè�OD�SXOVD]LRQH�SURSULD�SX´�TXLQGL�HVVHUH�VFULWWD��

  

o� � o ÷ ���� è�o
�������
��

1HO�FDVR�GL�JRPPD�QDWXUDOH�� oè�Hè�PLQRUH�GL�����GD������D�������SHUWDQWR è �Hè�SURVVLPR� �

z

A

0 t

Fig. 4
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Vibrazione forzata

,Q�TXHVWR�FDVR�LSRWL]]LDPR�FKH�OD�PDFFKLQD�VLD�VRJJHWWD�DG�XQD�

IRU]DQWH� YLEUDWRULD� YHUWLFDOH� FKH� SURGXFH� XQ� FDULFR� DOWHUQDWR�

VLQXVRLGDOH�GL�SXOVD]LRQH� �

)RU]D�SHUWXUEDWULFH��)� �)0�VLQ� t

Caso di sospensione rigida:� OD� IRU]D� SHUWXUEDWULFH� YHUU¢�

WUDVPHVVD�LQWHJUDOPHQWH�DO�EDVDPHQWR�GHOOD�PDFFKLQD�

Caso di una sospensione elastica� FDUDWWHUL]]DWD� GDOOD� VXD�

SXOVD]LRQH�SURSULD� o R�GDOOD�VXD�IUHTXHQ]D

   

� � � SURSULD� )S�  � � o

2
� � H� GDO� VXR� WDVVR� GL� � VPRU]DPHQWR�

caratteristico o:

/èDSSOLFD]LRQH�GHOOD�YLEUD]LRQH�IRU]DWD�GL�SXOVD]LRQH�  eccita la 

YLEUD]LRQH�SURSULD�GL�SXOVD]LRQH� o��4XHVWèXOWLPD�VL���

VPRU]D� PROWR� UDSLGDPHQWH�� GRSR� SRFR�� SHUPDQH� LQ� UHJLPH�

SHUPDQHQWH�VROR�OD�YLEUD]LRQH�IRU]DWD�GL�SXOVD]LRQH� o

FKH�WUDVPHWWH�DO�WHODLR�XQR�FDULFR�VLQXVRLGDOH�

&DULFR�WUDVPHVVR��)è� �)è0�VLQ� t 

6L� GHĆQLVFH� TXLQGL� XQ� FRHIĆFLHQWH� GL� WUDVPLVVLRQH�  che 

UDSSUHVHQWD�LO�UDSSRUWR�WUD�LO�PDVVLPR�FDULFR�WUDVPHVVR���

� )è0� HG� LO�PDVVLPR� FDULFR� LQL]LDOH� SHUWXUEDWRUH� )0� �RSSXUH��

LO�FDULFR�FKH�VDUHEEH�VWDWR�WUDVPHVVR�VH�QRQ�FL�IRVVH�XQD��

� VRVSHQVLRQH� HODVWLFD��� 1HO� FDVR� GL� XQD� VRVSHQVLRQH� HODVWLFD�

HODVWRPHULFD��LO�YDORUH�FRHIĆFLHQWH�ª�

 � ��
F’M

FM  

� �
1+ 4 o

 2

1-
 

2

2

o   

2 

+ 4 o
 2

    

5LDVVXPHQGR��

/H�YDULD]LRQL�GHO�FRHIĆFLHQWH�GL�WUDVPLVVLELOLW¢� ��LQ�IXQ]LRQH�GHO�

UDSSRUWR�
o

�SHU�GLYHUVL�YDORUL�GL� o
 
�VRQR�UDSSUHVHQWDWH�GDOOD�

ĆJ�����SDJLQD�VHJXHQWH��

Attenuazione

3HU� L� VXSSRUWL� LQ� FDXFFL»� LO� GDWR� �� o
��
� ª� WUDVFXUDELOH� ULVSHWWR�

D� ��� /èDWWHQXD]LRQH�� HVSUHVVD� LQ� SHUFHQWXDOH�� UDSSUHVHQWD� 

LO�FRPSOHPHQWR�D�����GHO�FRHIĆFLHQWH�GL�WUDVPLVVLELOLW¢�� ��RVVLD�

� (� ��  � ����
 o  

2 

- 2

 o  

2 

- 1
 

RSSXUH� 100 
 

 

�� ���1

 o  

2 

- 1

3HU� XQD� IUHTXHQ]D� GL� HFFLWD]LRQH� GDWD� �� OèDWWHQXD]LRQH�

GLSHQGH� GDOOD� IUHTXHQ]D� SURSULD� GHOOD� VRVSHQVLRQH�� 

3HU� XQD� GHWHUPLQDWD� GLUH]LRQH�� OH� UHOD]LRQL� IUD� OD� IUHTXHQ]D�

SURSULD�� OD� VRWWR�WDQJHQWH� GHOOD� VRVSHQVLRQH� H� OD� IUHTXHQ]D�

GèHFFLWD]LRQH� VRQR� UDSSRUWDWH� VXOOèDEDFR� ĆJ�� ��� $� SDUWLUH� GDOOD�

IUHTXHQ]D� GèHFFLWD]LRQH� � �SHU� HVHPSLR� ������ JLUL�PLQ�� VL� FHUFD�

GL� GHWHUPLQDUH� OD� IUHTXHQ]D� SURSULD� GHOOD� VRVSHQVLRQH� SHU�

DYHUH�XQèDWWHQXD]LRQH�DFFHWWDELOH�� ,Q� JHQHUDOH�� VL� FHUFD�GL� DYHUH�

XQèDWWHQXD]LRQH� VXSHULRUH� DO� ����� /èDEDFR�SHUPHWWH�GH� WURYDUH��

QHOOèHVHPSLR�VFHOWR��XQèDWWHQXD]LRQH�GHOOè����SHU�XQD�IUHTXHQ]D�

SURSULD�GL�FLUFD����+]�

NB1:�'DWH� OH�WROOHUDQ]H�XVXDOL�GHJOL�HODVWRPHUL�� OD�IUHTXHQ]D�

SURSULD�GHOOD�VRVSHQVLRQH�Hè�LQGLFDWD�FRQ�XQD�WROOHUDQ]D�

GL�FLUFD�LO���

NB2:� /èHTXLYDOHQ]D� VRWWR�WDQJHQWH� IUHTXHQ]D� SURSULD� Hè�

DSSURVVLPDWLYD� H� QRQ� WLHQH� FRQWR� GHOOD� ULJLGLĆFD]LRQH�

GLQDPLFD� �YHGL� SDUDJUDIR� ,9������� 3HU� OD� ]RQD� UDFFRPDQGDWD�

�DWWHQXD]LRQH� VXSHULRUH� DOOè� ������ OèDWWHQXD]LRQH� SX´�

GLPLQXLUH� GHO� ����� (YHQWXDOPHQWH�� SHU� XQD� PDJJLRU�

SUHFLVLRQH��FRQVXOWDWH�LO�QRVWUR�VHUYL]LR�WHFQLFR�

Carico perturbatore Carico trasmesso Coefficiente di trasmissione

6RVSHQVLRQH�ULJLGD )� �)M sin t )� �)M sin t � ��

6RVSHQVLRQH�HODVWLFD�� 

� Rè o �
)� �)M sin t )è� �)èM sin t

 =  
F’M

FM  
 = 

1+ 4 o
 2

1-
 

2

2

o   

2 

+ 4 o
 2
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Coefficiente di 
trasmissibilità

Amplificazione Isolamento vibratorio

o = 0

3

2

1

1

√2

o = 0,1

o = 0,2

5

4

7

6

Fig. 5

3HU�RWWHQHUH�XQD�EXRQD�VRVSHQVLRQH�DQWLYLEUDWRULD�VL�DGRWWHU¢�

o  

elevato   o SLFFROR�  �SLFFROR

o PRGHUDWR��� ���DPSOLILFD]LRQH�OLPLWDWD�GXUDQWH�LO�SDVVDJJLR�DOOD�ULVRQDQ]D

�������������������������������������SRFD�LQIOXHQ]D�QHOOD�]RQD�GèLVRODPHQWR�YLEUDWRULR�

o

=1 Risonanza

L’amplificazione massima e’ tanto più grande quanto 
minore e’ o.

o

< 2, >1

Zona di amplificazione per qualsiasi valore di o.

o

= 2, <1

Zona di attenuazione o isolamento 
della vibrazione

Più 
o

= e’ elevato più e’ basso 

L’influenza di  o e’ minima.

o

,,,�å�IXQ]LRQDPHQWR�GL�XQD�VRVSHQVLRQH�HODVWLFD
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$WWHQXD]LRQH�LQ�IXQ]LRQH�GHOOD�IUHTXHQ]D�SURSULD�H�GHOOD�IUHTXHQ]D�HFFLWDQWH������                  Fig. 6
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Frequenza d’eccitazione (Hz)

Sospensioni semi-rigide

Zona da evitare

Isolamento vibratorio
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,,,�å�IXQ]LRQDPHQWR�GL�XQD�VRVSHQVLRQH�HODVWLFD
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1HOOD� SUDWLFD� QRQ� FL� VL� GHYH� FRQIURQWDUH� QHFHVVDULDPHQWH� FRQ�

XQ�VROR�YDORUH�GHĆQLWR�GL� ��SRLFK«�L�PDFFKLQDUL�� �

� SRVVRQR�DYHUH�XQ� UHJLPH�GL� IXQ]LRQDPHQWR�YDULDELOH�

� YDULDELOH���,Q�TXHVWR�FDVR��LO�FDOFROR�GHOOèLVRODPHQWR�GDOOD��

� YLEUD]LRQH� YLHQH� GHĆQLWR� LQ� IXQ]LRQH� GHO� UHJLPH� SL»�

EDVVR�

7XWWL� L� PDFFKLQDUL� GHYRQR� HVVHUH� DYYLDWL� H� IHUPDWL�� 'L�

FRQVHJXHQ]D��SDUWHQGR�GD���SHU�JLXQJHUH�DO�YDORUH�

�QHOOD�� ]RQD�GL�DWWHQXD]LRQH��VL�GHYH�QHFHVVDULDPHQWH�SDVVDUH�

dalla  �H�TXLQGL�DWWUDYHUVR�OD�]RQD�GL�ULVRQDQ]D��

,PSRUWDQWH�FKH�

�� LO�SDVVDJJLR�DWWUDYHUVR� OD�]RQD�GL� ULVRQDQ]D�VLD� LO�SL»�EUHYH�

SRVVLELOH

��OèDQWLYLEUDQWH�RIIUD�XQR�VPRU]DPHQWR�VXIĆFLHQWH�DG�HYLWDUH�

FKH� LO� FDULFR� PDVVLPR� WUDVPHVVR� VLD� GDQQRVR� SHU� OèLQWHUR�

VLVWHPD�

&RQ� JOL� HODVWRPHUL� QRUPDOPHQWH� XWLOL]]DWL� QHOOH� VRVSHQVLRQL�

HODVWLFKH��LO�WDVVR�GL�VPRU]DPHQWR�FDUDWWHULVWLFR� R�Hè�FRPSUHVR�

IUD� ����� H� ���� �SX´� VXSHUDUH� ���� FRQ� GHL� VLQWHWLFL� FRPH� 6%5��

%XWLOH�R�LO�VLOLFRQH�

1HOOD�]RQD�GL�LVRODPHQWR�YLEUDWRULR��OD�IRUPXOD�GHO�FRHIĆFLHQWH�

GL�WUDVPLVVLRQH�SX´�VHPSOLĆFDUVL��SRLFK«�SHU�L�YDORUL�GL�� �

R�GHOOD�JRPPD�QDWXUDOH��LO�GDWR�� R��Hè�WUDVFXUDELOH�ULVSHWWR�D���

� ��
1

 

2

2

o  
-1

�SHU� o�FRPSUHVR�IUD������H����

DOOD�ULVRQDQ]D� �U� ��
1

2 o

SHU�LO�FDXFFL»�QDWXUDOH��OèDPSOLĆFD]LRQH�DOOD�ULVRQDQ]D�Hè�GXQTXH�

FRPSUHVD�IUD�

1
2 x 0,1

� ����������H����������
1

2 x 0, 02
� ���

,O� UXPRUH� Hè� XQD� YLEUD]LRQH� DOHDWRULD�� (è� FRVWLWXLWD� GDOOD�

VRYUDSSRVL]LRQH� GL� XQ� LQVLHPH� GL� FRPSRQHQWL� HOHPHQWDUL� FKH�

QRQ�KDQQR�QHVVXQD�FRUUHOD]LRQH�IUD�GL�ORUR��,O�UXPRUH�FRQGXFH�

DG�XQD�HPLVVLRQH�GL�VXRQR�

6L�GLVWLQJXRQR�QRUPDOPHQWH� L� UXPRUL�DHUHL�HG� L� UXPRUL�SHU�YLD�

VROLGD��,O�VXRQR�Hè�OHJDWR�DO�PRYLPHQWR�GL�XQ�DPELHQWH�

PDWHULDOH�� VROLGR�� OLTXLGR� R� JDVVRVR�� 4XHVWR� PRYLPHQWR� VL�

WUDGXFH� LQ� XQD� YLEUD]LRQH� GHOOH� SDUWLFHOOH� DWWRUQR� DOOD� ORUR�

SRVL]LRQH�GL�HTXLOLEULR�

8QD� VRVSHQVLRQH� HODVWLFD� WUDWWD� VROR� L� UXPRUL� SHU� YLD� VROLGD��

4XHVWL� FRQVLVWRQR� LQ� XQD� PHVVD� LQ� YLEUD]LRQH� GHOOH� VWUXWWXUH�

HG� XQD� VRVSHQVLRQH� HODVWLFD� WDJOLD� OD� SURSDJD]LRQH� YLFLQR� DOOD�

VRUJHQWH��'HL�FROOHJDPHQWL�HODVWLFL��GLPLQXLVFRQR�OD�WUDVPLVVLRQH�

GHJOL�VIRU]L�DOOD�EDVH�H�OèHQHUJLD�YLEUDWRULD�GL�TXHVWD�

Rumore per via solida
Rumore aereo

Sospensione elastica

Locale emittente Locale ricevente

Confort acustico

Trasmissione da un locale all’altro

Controsoffitto sospeso

Cabina di comando insonorizzata

Rumore aereo

(tipo PHE190)

Esempio: officina con presse di tranciatura
(shock + rumori)

Rumore 
per via 
solida

,,,�å�IXQ]LRQDPHQWR�GL�XQD�VRVSHQVLRQH�HODVWLFD
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5LPDQHQGR�LQYDULDWD�OèHIĆFDFLD�GL�LUUDJJLDPHQWR��LO�JXDGDJQR�LQ�WHUPLQL�GL�SRWHQ]D�LUUDGLDWD��DFXVWLFD��Hè�XJXDOH�DO�JXDGDJQR�LQ�

WHUPLQH�GL�IRU]D�WUDVPHVVD��/D�FXUYD�GèLVRODPHQWR�YLEUDWRULR�LQ���SX´�HVVHUH�WUDGRWWD�LQ�GHFLEHO�

*XDGDJQR�LQ�GE������ORJ�
100

100 - E
�GRYH�(�ª�OèDWWHQXD]LRQH�LQ����UXPRUL�SHU�YLD�VROLGD�H�QRQ�DHUHD��

/D�VRVSHQVLRQH�GHOOèHTXLSDJJLDPHQWR�SHUPHWWH�XQ�LVRODPHQWR�IRQLFR�QHO�ORFDOH�ULFHYHQWH�H�WHQGH�DG�DYYLFLQDUVL�DO�FRQIRUW�

DFXVWLFR��2FFRUUH�LQ�RJQL�FDVR�FRQVLGHUDUH�OD�ULJLGLW¢�GHOOD�EDVH�VXOOD�TXDOH�DSSRJJLD�OD�PDVVD�VRVSHVD��,Q�OLQHD�JHQHUDOH��VL�

FRQVLGHUD�FKH�OD�ULJLGLW¢�GHO�VXSSRUWR�GHYH�HVVHUH�GL�GLHFL�YROWH�LQIHULRUH�ULVSHWWR�D�TXHOOD�GHOOD�EDVH�SHUFK«�OD�VFHOWD�GHOOD�

VRVSHQVLRQH�QRQ�VLD�ULPHVVD�LQ�GLVFXVVLRQH��,�QRVWUL�VXSSRUWL�SRVVRQR�HVVHUH�FDUDWWHUL]]DWL�LQ�DOWD�IUHTXHQ]D�

R
IG

ID
EZ

Z
A

 D
IN

A
M

IC
A

FREQUENZA D’ECCITAZIONE

N/mm

4 000

3 500

3 000

2 500

2 000

1 500

1 000

500

0       50     100    150    200    250    300   350    400    450    500

Hz

Esempio di misure realizzate sul supporto tipo PHE010 Speciale
Elastomero: policloroprene durezza 47
Ampiezza ± 0.01 mm intorno alla posizione sotto carico statico

,,,�å�IXQ]LRQDPHQWR�GL�XQD�VRVSHQVLRQH�HODVWLFD

III.2.3 -  CASI    

Nozione di shock

'XUDQWH�XQ�SHULRGR�GL�WHPSR�GDWR��OèDSSDUDWR�Hè�VRWWRSRVWR�DG�

XQD�VROOHFLWD]LRQH�LPSXOVLYD�EUHYH��

(è�LO�WLSR�GL�HFFLWD]LRQH�SL»�VHYHUD�FKH�SX´�ULWURYDUH�QHO�FRUVR�

GHOOD�VXD�YLWD�

1HOOèLQWHUYDOOR�GL�WHPSR�GèDSSOLFD]LRQH�GHOOèHFFLWD]LRQH���OD�

YHORFLW¢�GHOOèDSSDUDWR�YDULD��SHUWDQWR�Hè�VRWWRSRVWR�

DG�XQD�DFFHOHUD]LRQH�TXLQGL�DG�XQR�VIRU]R�

/D�GXUDWD�GHOOèDSSOLFD]LRQH�GHOOèHFFLWD]LRQH�Hè�XQ�SDUDPHWUR�

LPSRUWDQWH�

8Q�VLVWHPD�D�UHD]LRQH�OHQWD�QRQ�VXELU¢�OR�VWHVVR�VKRFN�GL�XQ�

VLVWHPD�D�UHD]LRQH�UDSLGD��

(è�QHFHVVDULR�FRPSDUDUH�OD�GXUDWD�GHOOèDSSOLFD]LRQH�

GHOOèHFFLWD]LRQH�DO�SHULRGR�SURSULR�GHOOèDSSDUDWR�

/D�SUDWLFD�FL�SRQH�GXH�WLSL�GL�SUREOHPL��

/èDSSDUDWR�VXELVFH�GHJOL�VKRFN�SHUIHWWDPHQWH�GHĆQLWL�LQ�PRGR�

VSHULPHQWDOH�PD�GL�QDWXUD�PROWR�FRPSOHVVD�H�LUULSURGXFLELOH�LQ�

ODERUDWRULR��2FFRUUH�DOORUD�GHĆQLUH�XQR�VKRFN�HTXLYDOHQWH�

/èDSSDUDWR�GHYH�UHVLVWHUH�D�GHJOL�VKRFN�GHĆQLWL�DUELWUDULDPHQWH�

�HVHPSLR�VRGGLVID]LRQH�D�GHOOH�QRUPDWLYH���

/D�GHĆQL]LRQH�GL�VKRFN�VL�IDU¢�FRQ�XQD�OHJJH�LQ�IXQ]LRQH�GHO�

WHPSR��VLD�OèDFFHOHUD]LRQH��VLD�OD�YHORFLW¢��

VLD�OR�VSRVWDPHQWR�FKH�VXELVFH�LO�SXQWR�GèDSSOLFD]LRQH�

GHOOèHFFLWD]LRQH��,Q�DOFXQL�FDVL��Hè�SUHIHULELOH�GHĆQLUH�OR�VKRFN�

FRQ�OèHQHUJLD�DSSOLFDWD�DOOèDSSDUDWR��HV��VKRFN�GL�YHLFROR��

6RQR�GD�FRQVLGHUDUH�GXH�FDVL�SULQFLSDOL�

4XHVWR�FDVR�VL�SUHVHQWD�VRYHQWH�VRWWR�OD�VHJXHQWH�IRUPD��

OèDSSDUDWR�DUULYD�VXOOèRVWDFROR��FRQ�XQD�FHUWD�YHORFLW¢��

�/D�IRU]D�FKH�SX´�VRSSRUWDUH�VHQ]D�GHWHULRUDPHQWR�Hè�OLPLWDWD�

DG�XQ�YDORUH�FRQRVFLXWR���/D�VRVSHQVLRQH�HODVWLFD�GHOOèDSSDUDWR�

SX´�HVVHUH�XWLOL]]DWD�SHU�OD�SURWH]LRQH�GHJOL�VKRFN�VXOOèRVWDFROR��

4XHVWL�FRPSRQHQWL�SUHVHQWDQR�XQD�ULJLGH]]D�FRVWDQWH�.]��QHOOD�

GLUH]LRQH�GHOOR�VKRFN��VXSSRVWR�JXLGDWR���3HU�XQD�HQHUJLD�:�GD�

DVVRUELUH�LQ�DVVHQ]D��GL�VPRU]DPHQWR��VL�KD�

: �
1
2

 Kz�=t�OR�VIRU]R�PDVVLPR��.z�=t��)0� �
2W

Z
��

6IRU]R�PDVVLPR�LQYHUVDPHQWH�SURSRU]LRQDOH�DOOR�VSRVWDPHQWR�

/R�VSRVWDPHQWR�=� ��

2W

KZ
�������/R�VSRVWDPHQWR�Hè�

LQYHUVDPHQWH�SURSRU]LRQDOH�DOOD�UDGLFH�TXDGUDWD�GHOOD�

ULJLGH]]D�
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Nota: $OFXQL�VLVWHPL�QRQ�SUHVHQWDQR�XQD�ULJLGH]]D�FRVWDQWH��PD�TXHVWD�SX´�FUHVFHUH�EUXVFDPHQWH��HV��VLVWHPD�GL�FRPSUHVVLRQH���

(è� HYLGHQWH� FKH� VH� OèHQHUJLD�:�QRQ� Hè� DVVRUELWD� SULPD� FKH� VL� SURGXFD� TXHVWR� DFFUHVFLPHQWR�� OR� VIRU]R�PDVVLPR� VDU¢�PROWR� SL»�

LPSRUWDQWH�GL�TXHOOR�SUHYLVWR�GDOOD�IRUPXOD�

   

b) Limitazione dell’accelerazione di alcune parti dell’apparato: 

,Q�DOFXQL� FDVL�� OR� VKRFN�GHYH�HVVHUH�GHVFULWWR� ULVSHWWR�DO� VXR�SRWHQ]LDOH�GL�GLVWUX]LRQH��/èHIĆFDFLD�GHO� VLVWHPD�GL�SURWH]LRQH� VDU¢�

PLVXUDWD�GDOOD�GLPLQX]LRQH�GL�TXHVWR�SRWHQ]LDOH�

8QR�VKRFN�VXOOèDSSDUDWR�SURGXFH�XQ�GDQQR�VX�XQ�HOHPHQWR�SHUFK«�TXHVWR�LQL]LD�D�YLEUDUH�H�VL�SURGXFRQR�

GHOOH�DPSLH]]H�LQFRPSDWLELOL�FRQ�OH�VXH�FDUDWWHULVWLFKH�PHFFDQLFKH��GD�FXL�OD�URWWXUD�

8QR�VKRFN�VL�SX´�FDUDWWHUL]]DUH�GDOOD�VXD�D]LRQH�VX�WXWWD�XQD�VHULH�GL�HOHPHQWL�

3HU�XQR�VWHVVR�VKRFN��RJQL�HOHPHQWR�DYU¢�XQD�ULVSRVWD�VSHFLĆFD��GLYHUVD�GD�XQ�HOHPHQWR�DOOèDOWUR��/D�UDSSUHVHQWD]LRQH�JUDĆFD��GHO�

UDSSRUWR�GHOOH�DPSLH]]H�PDVVLPH (G) GHJOL�HOHPHQWL�FRQ�TXHOOH�GHOOèHFFLWD]LRQH��*R��LQ�IXQ]LRQH�GHO�UDSSRUWR�GL�GXUDWD�GHOOR�VKRFN�

VXO�SHULRGR�7�GHJOL�HOHPHQWL�Hè�OR�VSHWWUR�GHOOR�VKRFN�

4XHVWD� QRQ� Hè� XQD� UDSSUHVHQWD]LRQH� GHOOèDPSLH]]D� LQ� IXQ]LRQH� GHO� WHPSR�� Q«� GHOOèHQWUDWD�� Q«� GHOOH� ULVSRVWH�� PD� XQ� PRGR� GL�

UDSSUHVHQWDUH�LO�SRWHUH�GLVWUXWWLYR�GHOOR�VKRFN�

4XHVWD�UDSSUHVHQWD]LRQH�QRQ�Hè�ELXQLYRFD�

ï�1RQ�Hè�SRVVLELOH�ULWURYDUH�OR�VKRFN�D�SDUWLUH�GD�XQR�VSHWWUR�GL�VKRFN

ï�'XH��VKRFN�GLYHUVL�SRVVRQR�GDUH�OR�VWHVVR�VSHWWUR

(VHPSLR��FDVR�GL�XQR�VKRFN�VHPL�VLQXVRLGDOH�LQ�DFFHOHUD]LRQH

/R� VWXGLR�GL� TXHVWR� VSHWWUR�GLPRVWUD� FKH� OD� VRVSHQVLRQH�GL� XQ�HOHPHQWR�Hè� IDYRUHYROH�TXDQGR�Hè� SRVVLELOH� RWWHQHUH�XQ�SHULRGR�

SURSULR�7��WDOH�FKH�

���������$OORUD�LO�UDSSRUWR� �Hè�LQIHULRUH�D���H�OèHOHPHQWR�Hè�SURWHWWR�

2FFRUUH�DVVROXWDPHQWH�HYLWDUH�OD�]RQD�GèDPSOLĆFD]LRQH�LGHQWLĆFDELOH�FRQ��

�FRPSUHVR�IUD������H������

Un apparato deve supportare lo shock di  = 400   m/s2 max per un tempo t = 8,75 10-3 s

Elemento A dell’apparato Elemento B dell’apparato

Frequenza propria della massa 40 Hz
10 kg

286 Hz
1 kg

Carico d’attacco

8,75 - 10-3 x 40 = 0,35

1,25

400 x 1,25 x 10 = 5 000 N

8,75 - 10-3 x 286 = 2,5

1,1

400 x 1,1 x 1 = 440 N

Spectre de choc
Spettro di shock

  1                 2                              3                          4                     5

A B

1,5

1

0,5
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1RQ�XWLOL]]DUH�OD�VRVSHQVLRQH�LQ�TXHVWH�FRQGL]LRQL�

4XHVWR� VHPSOLFH� FDVR� HYLGHQ]LD� LO� UXROR� GL� XQD� VRVSHQVLRQH�

H� OèLPSRUWDQ]D� GL� DYHUH� LQIRUPD]LRQL� �VSHWWUR� GHOOR� VKRFN��

DPSLH]]D� LQ� IXQ]LRQH� GHO� WHPSR�� H� VRSUDWWXWWR� OD� GXUDWD�

GèHFFLWD]LRQH�

• Ruolo dello smorzamento

/R� VPRU]DPHQWR� SX´� HVVHUH� IDYRULWR� ULGXFHQGR� L� ULPEDO]L� H�

OH� DPSLH]]H� GHOOH� RVFLOOD]LRQL� VXFFHVVLYH�� 1RQ� ELVRJQD� SHU´�

VFHJOLHUH�XQ� WLSR�GL� VPRU]DPHQWR�D� FDVR�� LQ�TXDQWR�SHU�DOFXQL�

SRWUHEEH�JHQHUDUVL�XQD�UHD]LRQH�QHIDVWD��

*OL�HODVWRPHUL�UDSSUHVHQWDQR�XQ�FRPSURPHVVR�FKH�SHUPHWWH�GL�

SUHYHGHUH�XQD�SURWH]LRQH�LQWHUHVVDQWH�

• Nota importante

1HOOD�GHĆQL]LRQH�GHOOD�VROX]LRQH�QRQ�ELVRJQD�SHUGHUH�GL�YLVWD�

� ï�'D� XQD� SDUWH� FKH� XQD� EXRQD� SURWH]LRQH� QHFHVVLWD�

GL�XQD�JUDQGH�ćHVVLELOLW¢�� LO� FKH�FRPSRUWD�GHOOH�HVFXUVLRQL�QRQ�

WUDVFXUDELOL�WUD�OèDPELHQWH�H�OèDSSDUDWR�

� ï�'DOOèDOWUD�SDUWH�FKH� OèDSSDUDWR�RVFLOOD�H�FKH�RFFRUUH�

SUHYHGHUH�OR�VSD]LR�GLVSRQLELOH�SHU�LO�ULPEDO]R�LQ�FDVR�GL�VKRFN��

,�OLPLWDWRUL�GL�FRUVD�VDUDQQR�LQVWDOODWL�LQ�PRGR�GD�QRQ�GLVWXUEDUH�

LO�IXQ]LRQDPHQWR�GHOOD�VRVSHQVLRQH����QHO�FRUVR�GHJOL�VKRFN�SHU�L�

TXDOL�Hè�VWDWD�GHĆQLWD��

8QD� VRVSHQVLRQH� HODVWLFD� HODVWRPHULFD� � SURWHJJH� GDJOL� VKRFN�

ULGXFHQGR�OD�FRUVD�H�OR�VIRU]R�PDVVLPR��(è�QHFHVVDULR�SUHYHGHUH�

OèHVFXUVLRQH�QHFHVVDULD�SHU�LO�ULPEDO]R

III.2.4 -  CASO GENERALE

/R�VWXGLR� WHRULFR�GHVFULWWR�TXL�GL� VHJXLWR� ID� ULIHULPHQWR�DG�XQ�

FDVR�PROWR�VFKHPDWLFR�

0RYLPHQWR� DG� XQ� VROR� JUDGR� GL� OLEHUW¢� �YHUWLFDOH�� FRQ� XQD�

VROD� YLEUD]LRQH� GèHFFLWD]LRQH� �YHUWLFDOH�� DSSOLFDWD� OXQJR� OèDVVH�

SDVVDQWH�VLD�SHU� LO�EDULFHQWUR�GHO�PDFFKLQDULR�VLD�SHU� LO�FHQWUR�

HODVWLFR�GHOOD�VRVSHQVLRQH�

,Q� JHQHUDOH�� JOL� VKRFN� VRQR� PHQR� VHPSOLFL�� ,O� PDFFKLQDULR�

SX´� PXRYHUVL� SL»� R� PHQR� VHJXHQGR� WXWWL� L� JUDGL� GL� OLEHUW¢�

�VSRVWDPHQWR� LQ� URWD]LRQH� H� LQ� WUDVOD]LRQH��� 7HRULFDPHQWH� FL�

VRQR�WDQWH�IUHTXHQ]H�SURSULH�TXDQWL�JUDGL�GL�OLEHUW¢�

4XHVWH� IUHTXHQ]H� SURSULH� QRQ� VRQR� LQGLSHQGHQWL� PD�

êDFFRSSLDWHë�� �6H�XQD�GL�TXHVWH�Hè�HFFLWDWD�VHFRQGR�XQ�JUDGR�GL�

OLEHUW¢�� SX´� IDU� QDVFHUH� GHOOH� YLEUD]LRQL� DOOD� VWHVVD� IUHTXHQ]D�

VHFRQGR�DOWUL�JUDGL�GL�OLEHUW¢�LQ�IXQ]LRQH�GHOOèDFFRSSLDPHQWR�

$QDOL]]DUH� LO� FRPSRUWDPHQWR� FRPSOHWR�� ULFKLHGH� GL� WHQHUH�

LQ� FRQVLGHUD]LRQH�� OH� ULJLGH]]H� LQ� WXWWH� OH� GLUH]LRQL� H�� ROWUH� OD�

PDVVD�GHO�FRUSR�VRVSHVR��L�VXRL�PRPHQWL�GèLQHU]LD�SHU�YDOXWDUH�L�

FRPSRUWDPHQWL�LQ�URWD]LRQH�

,QROWUH��FL�SRVVRQR�HVVHUH�SL»�YLEUD]LRQL�IRU]DWH�FRQ�IUHTXHQ]H�

YDULDELOL� DSSOLFDWH� LQ� SXQWL� TXDOVLDVL� H� OXQJR� GHOOH� GLUH]LRQL� R�

DWWRUQR�D�GHJOL�DVVL�GLIIHUHQWL�

,O�FDVR�JHQHUDOH�Hè�HVWUHPDPHQWH�FRPSOHVVR��

)RUWXQDWDPHQWH��OH�VLPPHWULH�GHOOH�VWUXWWXUH�H�GHOOH�RSSRUWXQH�

VLVWHPD]LRQL� � IDWWH� DO� PRPHQWR� GHO� PRQWDJJLR� DXWRUL]]DQR�

PROWH� VHPSOLĆFD]LRQL� FKH�SHUPHWWRQR�QHOOD�PDJJLRU�SDUWH�GHL�

FDVL�GL�XWLOL]]DUH�L�ULVXOWDWL�TXL�VRSUD�GHVFULWWL��

(è� DQFKH� YHUR� FKH� LQ� DOFXQL� FDVL� VROR� XQR� VWXGLR� DSSURIRQGLWR�

SHUPHWWH�GL�WURYDUH�XQD�VROX]LRQH�HIĆFDFH��

,O� QRVWUR� VHUYL]LR� WHFQLFR�Hè� D�9RVWUD�GLVSRVL]LRQH�SHU�DLXWDU9L�

QHOOD�VXD�GHĆQL]LRQH�

III.3  – DIVERSI TIPI DI SOSPENSIONI ELASTICHE

III.3.1 – SOSPENSIONE ELASTICA DIRETTA

6L�GHĆQLVFH�LQ�TXHVWR�PRGR�XQD�VRVSHQVLRQH�DYHQWH�FRPH�ĆQH�

TXHOOR� GL� LPSHGLUH� DG� XQ� PDFFKLQDULR� GL� WUDVPHWWHUH� OH� VXH�

YLEUD]LRQL�DOOD�EDVH�GèDSSRJJLR�

(è�LO�SUREOHPD�WHRULFR��D�XQ�VROR�JUDGR�GL�OLEHUW¢���WUDWWDWR�QHOOH�

SDJLQH�SUHFHGHQWL�FRQ�OèLVRODPHQWR�YLEUDWRULR�

/èLVRODPHQWR�YLEUDWRULR�QRQ�LPSHGLVFH�DO�PDFFKLQDULR�GL�YLEUDUH�

PD�DWWHQXD�OD�WUDVPLVVLRQH�GHOOH�YLEUD]LRQL�

5LVSHWWR� DG� XQD� VRVSHQVLRQH� ULJLGD� �FKH� ODVFLD� SDVVDUH� OH�

YLEUD]LRQL�� OH�DPSLH]]H�GL�RVFLOOD]LRQH�GHOOD�PDFFKLQD�SRVVRQR�

HVVHUH� SL»� LPSRUWDQWL�� ,L� PDFFKLQDULR� Hè� LQ� TXDOFKH� PRGR�

VYLQFRODWR�GDO�VXR�VXSSRUWR�ĆVVR�

(è�LO�FDVR�GHO�êPRWRUH�ćRWWDQWHë�GHOOH�DXWRPRELOL��PRQWDWR�VX�XQD�

VRVSHQVLRQH�HODVWLFD�FKH�QRQ�WUDVPHWWH�SL»�OH�YLEUD]LRQL�DO�WHODLR�

H�DL�SDVVHJJHUL�PD�FRQ�GHOOH�HVFXUVLRQL�SL»� LPSRUWDQWL� VRWWR� LO�

FRIDQR�

6H�GHOOH�DPSLH]]H�HFFHVVLYH�QRQ�SRVVRQR�HVVHUH�WROOHUDWH��LO�VROR�

PRGR�SHU�ULGXUOH��VHQ]D�GLPLQXLUH�OèHIĆFDFLD�GHOOD�VRVSHQVLRQH��

Hè�DXPHQWDUH�OD�PDVVD�VRVSHVD��]DYRUUDPHQWR��

3HU� XQD� GDWD� VROOHFLWD]LRQH�� OH� DPSLH]]H� VRQR� LQYHUVDPHQWH�

SURSRU]LRQDOL�DOOD�PDVVD��3HU�DOFXQL�PDFFKLQDUL�SDUWLFRODUPHQWH�

YLROHQWL�� TXHVWR� PRGR� GL� IDUH� Hè� XQD� QHFHVVLW¢�� PRWRUL� R�

FRPSUHVVRUL�PRQRFLOLQGULFL�OHQWL��FHQWULIXJKH��EDWWLSDOL��HFF��

,�PDFFKLQDUL�YHQJRQR�DOORUD�ĆVVDWL�ULJLGDPHQWH�VX�GHL�WHODL�R�GHL�

EDVDPHQWL�SHVDQWL�HG�Hè�OèLQVLHPH�FKH�YLHQH�VRVSHVR��

8Q� DFFUHVFLPHQWR� GHOOD� PDVVD� VRVSHVD� SHUPHWWH� GL� RWWHQHUH�

XQ� EXRQ� LVRODPHQWR� YLEUDWRULR� H� OLHYL� RVFLOOD]LRQL� GHOOèLQVLHPH�

VRVSHVR�� 6L� SRVVRQR� FRV®� VRVSHQGHUH�� FRQ� RWWLPL� ULVXOWDWL�� GHL�

JUXSSL�FRPSOHWL��JUXSSL�HOHWWURJHQL��JUXSSL�FRPSUHVVRUL��JUXSSL�

PRWRSRPSH���
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III.3.2 – SOSPENSIONE ELASTICA INDIRETTA

6L�GHĆQLVFH�FRV®�XQD�VRVSHQVLRQH�FKH�SURWHJJH�XQ�PDFFKLQDULR�

YLEUDQWH�FRQWUR�OH�YLEUD]LRQL�SURYHQLHQWL�GDOOèDPELHQWH�

/èXWLOL]]R�GL�XQD�VRVSHQVLRQH�FKH�DVVLFXUL�OèLVRODPHQWR�YLEUDWRULR�

VHFRQGR� TXDQWR� GHĆQLWR� LQ� SUHFHGHQ]D� Hè� VHPSUH� YDOLGR��

,Q� HIIHWWL�� FRQ� XQD� YLEUD]LRQH� VXIĆFLHQWHPHQWH� PRUELGD�� OH�

DFFHOHUD]LRQL� WUDVPHVVH� DO� PDFFKLQDULR� VRQR� ULGRWWH� H� FRPH�

TXHVWèXOWLPR� QRQ� Hè� VRWWRSRVWR� DG� DOWUH� VROOHFLWD]LRQL�� UHVWHU¢�

SUDWLFDPHQWH�LPPRELOH�

/H�DPSLH]]H�GèRVFLOOD]LRQH�GHL� VXRL�DSSRJJL� VRQR�DVVRUELWH�GDL�

VXSSRUWL�HODVWLFL�

III.3.3 – SOSPENSIONE SEMI RIGIDA

6L� GHĆQLVFRQR� FRV®� OH� VRVSHQVLRQL� FRQ� OH� TXDOL� OèLVRODPHQWR�

YLEUDWRULR�QRQ�Hè�UHDOL]]DWR�SHU�XQD�SXOVD]LRQH�GDWD�฀

&LRª��   
o  

< 2

'D�TXDQWR�VFULWWR�LQ�SUHFHGHQ]D��XQD�WDOH�VRVSHQVLRQH�VDUHEEH�

VHQ]D� LQWHUHVVH� SRLFK«� SRUWD� WHRULFDPHQWH�� QRQ� DG� XQD�

DWWHQXD]LRQH��PD�DG�XQD�DPSOLĆFD]LRQH�GHOOD�YLEUD]LRQH��

/D� VRVSHQVLRQH� SX´� WXWWDYLD� GDUH� EXRQL� ULVXOWDWL� QHOOD� SUDWLFD��

FRPH�QHL�FDVL�GL�VHJXLWR�HOHQFDWL��

• Accoppiamento

1HOOD� UHDOW¢� QRQ� DEELDPR� XQ� VROR� PRYLPHQWR� Per una 

VRVSHQVLRQH� VHPSOLFH� VRQR� SRVVLELOL� SL»� PRYLPHQWL�� ,QIDWWL��

DEELDPR� YLVWR� �ĆJ���� FKH� XQ�PDFFKLQDULR� SX´� DYHUH� �� JUDGL� GL�

OLEHUW¢��8Q�EXRQ�VWXGLR�GHOOD�VRVSHQVLRQH�WLHQH�LQ�FRQVLGHUD]LRQH�

OD�QDWXUD�GHOOH�VROOHFLWD]LRQL�YLEUDWRULH�DSSOLFDWH�DO�PDFFKLQDULR�

H�SURYD�D� IDUH� LQ�PRGR�FKH�QRQ� VL�PXRYD� LQ� WXWWH� OH�GLUH]LRQL���

7XWWDYLD�SHU�UDJLRQL�GL�ĆVVDJJLR��L�VXSSRUWL�QRQ�SRVVRQR�HVVHUH�

VHPSUH� SRVWL� QHOOH� SRVL]LRQL� RWWLPDOL�� LO� PDFFKLQDULR� VXEHQGR�

XQD� VROOHFLWD]LRQH� OXQJR� XQD� GLUH]LRQH� VL� PXRYH� TXLQGL�

VHJXHQGR�SL»�GLUH]LRQL��SHU�HVHPSLR�GXH��4XHVWL�GXH�PRYLPHQWL�

DOORUD� VL� GHĆQLVFRQR� DFFRSSLDWL�� /H� IUHTXHQ]H� SURSULH� OXQJR�

OH�GXH�GLUH]LRQL�QRQ�VRQR� LGHQWLFKH��/èDFFRSSLDPHQWR� IUD� L�GXH�

PRYLPHQWL� KD� FRPH� HIIHWWR� OèDEEDVVDPHQWR� GHOOD� IUHTXHQ]D�

SL»� EDVVD� H� OèLQQDO]DPHQWR� GL� TXHOOD� SL»� DOWD�� /D� FXUYD� GL�

ULVSRVWD�LQYHFH�GL�DYHUH�XQ�PDVVLPR��ĆJ�����QH�SUHVHQWD�GXH��(è�

IRQGDPHQWDOH� QRQ� WURYDUVL� VX� XQD� R� OèDOWUD� ULVRQDQ]D�� 3HU� GHL�

PRWLYL� GL� HODVWLFLW¢� WURSSR� LPSRUWDQWL� LPSRVVLELOL� GD� RWWHQHUH��

QRQ�Hè�VHPSUH�SRVVLELOH�UHQGHUH�OH�IUHTXHQ]H�SURSULH�DFFRSSLDWH�

VXIĆFLHQWHPHQWH� LQIHULRUL� DOOD� IUHTXHQ]D� GèHFFLWD]LRQH� SHU�

HVVHUH�QHOOD�]RQD�GèLVRODPHQWR�YLEUDWRULR��3HU�FRQWUR��SRUWDQGR�

OH� IUHTXHQ]H� SURSULH� GD� XQD� SDUWH� H� GDOOèDOWUD� GHOOD� IUHTXHQ]D�

GèHFFLWD]LRQH�� Hè� SRVVLELOH� RWWHQHUH� XQD� OHJJHUD� DWWHQXD]LRQH�

GHOOH�DPSLH]]H�

• Armoniche

8QD� YLEUD]LRQH� IRU]DWD� GL� SXOVD]LRQH� IRQGDPHQWDOH� ฀� Hè�

UDUDPHQWH� êSXUDë�� 6RYHQWH� FRPSRUWD� GHOOH� êDUPRQLFKHë�� FLRª�

GHOOH� XOWHULRUL� YLEUD]LRQL� FRQ� SXOVD]LRQL� �฀�� �฀ð� 6H� QRQ� Hè�

SRVVLELOH� UHDOL]]DUH� OèLVRODPHQWR� YLEUDWRULR� SHU� OD� SXOVD]LRQH�

IRQGDPHQWDOH�฀��VDU¢�SRVVLELOH�IDUOR�SHU�OH�DUPRQLFKH�H�TXHVWR�

VDU¢� DQFRU� SL»� LQWHUHVVDQWH� SRLFK«� VSHVVR� OH� EDVVH� IUHTXHQ]H�

QRQ�VL�VHQWRQR�H�FRUULVSRQGRQR�WUD�OèDOWUR�D�GHOOH�DFFHOHUD]LRQL�

PHFFDQLFKH� DEEDVWDQ]D� GHEROL�� PHQWUH� OH� IUHTXHQ]H� HOHYDWH�

JHQHUDQR�GHL�UXPRUL�FKH�XQ�LVRODPHQWR�YLEUDWRULR�DSSURSULDWR�

SHUPHWWHU¢�GL�HOLPLQDUH�

III.3.4 – COLLEGAMENTO CON L’ESTERNO

,Q�SUHFHGHQ]D�VL�ª� LPPDJLQDWR�FKH�LO�PDFFKLQDULR�VLD�FROOHJDWR�

DOOèHVWHUQR�VROR��DWWUDYHUVR�OD�VRVSHQVLRQH�HODVWLFD�

,Q�SUDWLFD��HVLVWRQR�DOWUL�FROOHJDPHQWL�FRPH�

ï�7XED]LRQL��GèDOLPHQWD]LRQH��GL�VFDULFR��GL�UDIIUHGGDPHQWRð���

ï�&DYL�HOHWWULFL��FRPDQGL�D�GLVWDQ]D�ð����

2FFRUUH� DVVLFXUDUVL� R� IDUH� LQ� PRGR� FKH� LO� FROOHJDPHQWR� FRQ�

OèHVWHUQR� VLD� VXIĆFLHQWHPHQWH� HODVWLFR� SHU� WHQHU� FRQWR� GHL�

PRYLPHQWL�UHODWLYL�

4XHVWD�SUHFDX]LRQH�SHUPHWWH�

ï�'L�HYLWDUH�URWWXUH��WXED]LRQL�

ï�'L�QRQ�DOWHUDUH� OèLVRODPHQWR�YLEUDWRULR� FRQ� OèLQWURGX]LRQH�GL�

XQD�ULJLGH]]D�VXSSOHPHQWDUH

ï�'L�QRQ�WUDVPHWWHUH�GLUHWWDPHQWH�WUDPLWH�TXHVWL�FROOHJDPHQWL�

OH�YLEUD]LRQL�FKH�FL�VL�ª�SUHRFFXSDWL�GL�HOLPLQDUH�LQ�DOWUL�SXQWL���

/èLVRODPHQWR�YLEUDWRULR�DWWHQXD�OD�WUDVPLVVLRQH�GHOOH�YLEUD]LRQL�H�

QRQ�LPSHGLVFH�DO�PDFFKLQDULR�GL�PXRYHUVL��YHULĆFDUH�GL��ODVFLDUH�

VHPSUH� XQR� VSD]LR� VXIĆFLHQWH� LQ� RJQL� GLUH]LRQH� SHU� ODVFLDUH�

OLEHUL�L�PRYLPHQWL�GHO�PDFFKLQDULR���
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$O� ĆQH� GL� GHWHUPLQDUH� XQD� VRVSHQVLRQH� HODVWLFD� Hè� LQGLVSHQVDELOH� FRQRVFHUH� FRQ� SUHFLVLRQH� OH� FDUDWWHULVWLFKH� SULQFLSDOL� GHO�

PDFFKLQDULR�GD�VRVSHQGHUH��(è�XWLOH�DYHUH�XQ�GLVHJQR��DQFKH�VFKHPDWLFR��RYH�VLDQR�ULSRUWDWH�OH�SRVL]LRQL�GHO�EDULFHQWUR�H�GHL�SXQWL�

GL�ĆVVDJJLR�SUHYLVWL��4XHVWR�GLVHJQR�SHUPHWWH�LQROWUH�GL�YDOXWDUH�HYHQWXDOPHQWH�DOFXQL�SDUDPHWUL�FKH�L�FRVWUXWWRUL�R�JOL�XWLOL]]DWRUL�

VRYHQWH�QRQ�FRQRVFRQR��DG�HVHPSLR�L�PRPHQWL�GèLQHU]LD��

1HO�FDVR�GL�XQD�VRVSHQVLRQH�LQGLUHWWD��RFFRUUH�RWWHQHUH�LO�PDVVLPR�GHL�GHWWDJOL�VXOOH�YLEUD]LRQL�HVWHUQH�VXVFHWWLELOL�GL�FRPSURPHWWHUH�

LO�EXRQ�IXQ]LRQDPHQWR�GHO�PDFFKLQDULR�� ,Q�RJQL�FDVR��SHU� L�FDVL�SL»�FRPSOHVVL� ��RVFLOOD]LRQL� OXQJR�SL»�DVVL�GL� OLEHUW¢��VROOHFLWD]LRQL�

PXOWLSOHð� �� FRQVLJOLDPR� GL� FRQVXOWDUH� L� QRVWUL� WHFQLFL�� 1HL� FDVL� VHPSOLFL� �XQ� VROR� JUDGR� GL� OLEHUW¢�� R� GXH�PRYLPHQWL� GL� OLEHUW¢� H�

EDULFHQWUR�SURVVLPR�DO�SLDQR�GèDSSRJJLR��VL�SRWU¢�GHWHUPLQDUH�OD�VRVSHQVLRQH��FRPH�LQGLFDWR�TXL�GL�VHJXLWR��DYHQGR�XQ�PLQLPR�GL�

FRQRVFHQ]D�GHO�PDFFKLQDULR�H�GHOOD�VROOHFLWD]LRQH�

        

,QIRUPD]LRQL�GD�FRQRVFHUH�VX��ð� �ð�SHU�GHWHUPLQDUH�L�SDUDPHWUL

� � IRQGDPHQWDOL�GHOOD��VRVSHQVLRQH

�ð�LO�0$&&+,1$5,2�H���

��%DULFHQWUR

��3HVR� FDULFR�DSSOLFDWR�VX�RJQL�VXSSRUWR

��1XPHUR�H�SRVL]LRQH�GHL�SXQWL

��GL�ILVVDJJLR��SUHYLVWL�R�SRVVLELOL����

  

��OD�62//(&,7$=,21(����

��)UHTXHQ]D�SHUWXUEDWULFH� VFKLDFFLDPHQWR�GHL�VXSSRUWL�

���R�YHORFLW¢�GL�URWD]LRQH�� LQ�EDVH�DOOèDWWHQXD]LRQH�GHVLGHUDWD

 

�'LUH]LRQH�SULQFLSDOH��� HODVWLFLW¢�SULQFLSDOH

�GHOOD�IRU]D�VROOHFLWDQWH� GHO�VXSSRUWR

IV.1 – DETERMINAZIONE DEL BARICENTRO

IV.1.1 – Ricerca dal costruttore

1HOOD�PDJJLRU�SDUWH�GHL�FDVL��LO�&RVWUXWWRUH�GHO�PDFFKLQDULR�GHYH�

HVVHUH�LQ�JUDGR�GL�IRUQLUH��ROWUH�DO�SHVR�� OD�SRVL]LRQH�HVDWWD�GHO�

EDULFHQWUR��

&DVR� GL� JUXSSL� FRPSRVWL� GD� GLIIHUHQWL� LQVLHPL� SHU� L� TXDOL� VL�

FRQRVFRQR�SHU�RJQXQR�SHVL�H�EDULFHQWUR

• Nota importante 

ï� ,Q� FDVR� GL� ULFHUFD� JUDĆFD�� Hè� LPSRUWDQWH� UDSSUHVHQWDUH� OH�

GLVWDQ]H�VHJXHQGR�XQD�VFDOD�EHQ�GHWHUPLQDWD��L�SHVL�

FRQ� GHOOH� OLQHH� YHUWLFDOL� GL� OXQJKH]]D� SURSRU]LRQDOH� DOOD�

JUDQGH]]D�GHO�SHVR��HVHPSLR��SUHQGHUH���FP�SHU����GD1�

ï�6H�L�EDULFHQWUL��FRQVLGHUDWL�LQ�TXHVWR�SDUDJUDIR��QRQ�VRQR�QHOOR�

VWHVVR�SLDQR�YHUWLFDOH��OH�FRQVLGHUD]LRQL�SURSRVWH�GL�

VHJXLWR� VDUDQQR� IDWWL� VHJXHQGR�GXH�YLVWH�� IURQWDOH� H�GL� ĆDQFR��

FRQ�GHOOH�TXRWH�FRUULVSRQGHQWL�DG�RJQXQD�
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• Caso di un insieme composto da due apparati

• Caso di un insieme composto da 3 (o più) apparati

3URFHGHUH�FRPH�QHO�SUHFHGHQWH�SDUDJUDIR�VX�JUXSSL�GL�GXH�VRWWRVLVWHPL�GL�EDULFHQWUR�H�SHVL�FRQRVFLXWL�R�FDOFRODWL��

$SSOLFD]LRQH�D���DSSDUDWL�

Due apparati con peso PA e PB 
baricentro A e B e distanti L.

Portare:  AP’B = BPB Unire P’A con P’B
                        B P ’A = APA

Il baricentro G si trova all’incrocio delle 
linee P’A e P’B e AB
Misurare a e b

a b 

L

PA

P’B

P’A

PB

A•A •
•B•B

•
G

Fig. 7 Fig. 8

L L’

PB

PA

PC

P’A

PC

P’C

P’B

C

•
A • A•

•B

B

•
B

•

A

• C

•
C

•
•
G’

•
G’ 

Fig. 9

4XHVWD� ULFHUFD� VL� DSSOLFD� TXDQGR� L� GXH� SUHFHGHQWL� GLYHQWDQR�

LPSRVVLELOL�R�GHOLFDWL��IRUPH�JHRPHWULFKH�FRPSOHVVH��

• Ricerca tramite un cilindro 

3HU� XQD� GLUH]LRQH� GDWD� �OXQJKH]]D�� ODUJKH]]D� H� DOWH]]D�� LO�

EDULFHQWUR�Hè�SRVWR�QHO�SLDQR�YHUWLFDOH�SDVVDQGR�SHU� OèDVVH�GHO�

FLOLQGUR�SUHVR�DO�PRPHQWR�GHOOèRVFLOOD]LRQH��,O�EDULFHQWUR�VL�WURYD�

DOOèLQWHUVH]LRQH�GHL���SLDQL� �OXQJKH]]D�� ODUJKH]]D�� DOWH]]D�� FRV®�

GHĆQLWL�

• Ricerca tramite “sospensione” dell’insieme

6RVSHQGHUH� OD� PDFFKLQD� XWLOL]]DQGR� XQ� FDYR�� LO� EDULFHQWUR�

VL� WURYD� VXO� SUROXQJDPHQWR� GHOOD� YHUWLFDOH�� 3HU� FRQRVFHUH� OD�

SRVL]LRQH� HVDWWD� GHO� EDULFHQWUR�� ULSHWHUH� GXH� YROWH� TXHVWD�

RSHUD]LRQH�XWLOL]]DQGR�RJQL�YROWD�XQ�SXQWR�GL�ĆVVDJJLR�GLYHUVR�

G

•
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IV.1.4 - DETERMINAZIONE ANALITICA DEL BARICENTRO DI UN INSIEME DI PIU’ MASSE

6L�FRQVLGHUD�XQ�LQVLHPH�GL�SL»�PDVVH�P��P��ðPQ�VLWXDWH�QHOOR�VSD]LR�

6L�VXSSRQJRQR�QRWH�OH�FRRUGLQDWH�GHO�EDULFHQWUR�GL�RJQXQD�GL�TXHVWH�PDVVH�LQ�XQ�VLVWHPD�GL�ULIHULPHQWR�RUWRJRQDOH�TXDOVLDVL�

/D�PDVVD�GHOOèLQVLHPH�0� �P�����P���ð��PQ��VDU¢�LGHQWLĆFDWD�GDOOH�FRRUGLQDWH�GHO�VXR�EDULFHQWUR��[�\�]
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1RWD�LPSRUWDQWH��OH�FRRUGLQDWH�GHL�EDULFHQWUL�SRVVRQR�HVVHUH�QHJDWLYH�H�GHYRQR�HVVHUH�FRQVLGHUDWH�FRQ�L�ORUR�VHJQL�

IV.2 – DETERMINAZIONE DEL CARICO PER SUPPORTO

IV.2.1 - IL NUMERO E LA POSIZIONE DEI PUNTI DI FISSAGGIO NON SONO IMPOSTI

,Q�TXHVWR�FDVR�VL�GHWHUPLQHU¢�LO�QXPHUR�H�OD�SRVL]LRQH�GHL�SXQWL�GL�ĆVVDJJLR�LQ�PRGR�WDOH�FKH�LO�FDULFR�GL�RJQL�VXSSRUWR�VLD�OR�VWHVVR�

SHU�WXWWL�L�SXQWL�GL�ĆVVDJJLR��(VHPSLR��VXSSRQLDPR�XQD�PDFFKLQD�FRQ�XQ�DVVH�GL�VLPPHWULD

*��EDULFHQWUR

3��SHVR�GHO�PDFFKLQDULR

&DOFROLDPR�OD�SRVL]LRQH�GL���SXQWL�GL�ĆVVDJJLR�

DIĆQFK«�LO�FDULFR�LQ�TXHVWL�SXQWL�VLD�XJXDOH�D�3�

3��Oè����3�Oè�� �3�O���GD�FXL�O�� �Oè���Oè��H�LO�FDULFR�SHU�SXQWR� �
Peso

6
 

IV.2.2 - IL NUMERO E LA POSIZIONE DEI PUNTI DI FISSAGGIO SONO IMPOSTI

,Q�TXHVWR�FDVR��L�FDULFKL�LQ�RJQL�SXQWR�SRVVRQR�QRQ�HVVHUH�LGHQWLFL�

•

$�%�&�H�'�VRQR�L�SXQWL�GL�ĆVVDJJLR�� �

*���EDULFHQWUR

3���SHVR�GHO�PDFFKLQDULR

3$��3%��3&�H�3'�VDUDQQR�L�FDULFKL�DL�SXQWL�$�%�&�H�'
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,Q� TXHVWR� FDVR�� Hè� SUHIHULELOH� FKH� OD� VLPPHWULD�� ULVSHWWR� DG�

XQ� SLDQR� YHUWLFDOH�� VLD� ULVSHWWDWD�� 9LHQH� IDWWD� TXHVWD� LSRWHVL�

QHOOèHVHPSLR�FKH�VHJXH�

$�VLQLVWUD�GL�*�VL�WURYDQR���VXSSRUWL�LGHQWLFL�

$�GHVWUD�GL�*�VL�WURYDQR���VXSSRUWL� LGHQWLFL�PD�HYHQWXDOPHQWH�

GLYHUVL� GDL� �� VXSSRUWL� GL� VLQLVWUD�� ,O� SUREOHPD� FRQVLVWH� QHO�

GLIIHUHQ]LDUH� L� VXSSRUWL� GL� VLQLVWUD�GD�TXHOOL� GL� GHVWUD�� LQ�PRGR�

WDOH�FKH�OR�VFKLDFFLDPHQWR�VRWWR�FDULFR�GL��Q����S�VXSSRUWL�VLD�OR�

VWHVVR��,Q�TXHVWH�FRQGL]LRQL�WXWWL�L�VXSSRUWL�VLWXDWL�

D�VLQLVWUD�GL�*�VXSSRUWHUDQQR�OR�VWHVVR�FDULFR�4�H�WXWWL�TXHOOL�GL�

GHVWUD�OR�VWHVVR�FDULFR�5

6L�DYU¢�

4��O����O���������OQ�� �� 1 ��� 2��������� p���

��Q4�����S3� �5

'D�FXL�LO�FDULFR�VXL�VXSSRUWL�

4� �
1 + 2 + p

2 n ( 1 + 2 + ... + p) + 2 p (l1 + l2 + ...+ ln)
��3

5� �
l1 + l2 + ln

2 n ( 1 + 2 + ... + p) + 2 p (l1 + l2 + ...+ ln)
��3

6H�4�H�5�QRQ�VRQR�WURSSR�GLYHUVL��VL�SRWU¢�VFHJOLHUH�GHL�VXSSRUWL�

FRQ�OH�VWHVVH�GLPHQVLRQL�PD�GL�GXUH]]D�GLYHUVD�

(VHPSLR�GL�FDOFROR��ĆJ����

1HO� FDVR� GL� XQ� PDFFKLQDULR� FRQ� XQ� DVVH� GL� VLPPHWULD�� XQ�

EDULFHQWUR�*�QRQ�FHQWUDWR�H���SXQWL�GL�ĆVVDJJLR��VL�KD�

Q� ����H�S� ���

1H�FRQVHJXH�

4� �
4  + 2 (l1 + l2)

��3

5� �
l1 + l2

4  + 2 (l1 + l2)
��3

6H�LO�PDFFKLQDULR�SHVD�����GD1�H�฀ ���P���O� ���P���O� ���P���

VL�RWWLHQH�4 ���GD1�H�5 ����GD1

 IV.2.3 - NOTE IMPORTANTI

6H� VL� VFHOJRQR� VXSSRUWL� FRQ� GLPHQVLRQL� XJXDOL�� PD� FRQ�

GXUH]]D� GLYHUVD�� HVLVWH� LO� ULVFKLR� GèLQYHUVLRQH� GHL� VXSSRUWL� H�

SXRè� VXEHQWUDUH� XQD� GHJUDGD]LRQH� GHOOèDWWHQXD]LRQH� GHOOD�

VRVSHQVLRQH�� ,O� PRQWDJJLR� GRYU¢� HVVHUH� UHDOL]]DWR� FRQ�

DWWHQ]LRQH�

(è�TXLQGL�LPSRUWDQWH�SRWHU�UHDOL]]DUH�XQD�LQVWDOOD]LRQH�FRQ�GHL�

VXSSRUWL� LGHQWLFL�� 6H� L� SXQWL� GL� ĆVVDJJLR� LPSRVWL� GDO� WHODLR� QRQ�

SHUPHWWRQR�GLUHWWDPHQWH�XQD�VRVSHQVLRQH�FHQWUDWD��XQD�EXRQD�

VROX]LRQH�FRQVLVWH�QHO�ĆVVDUH�VX�TXHVWL�SXQWL�XQ� IDOVR� WHODLR�� LO�

SL»� ULJLGR� SRVVLELOH�� VXO� TXDOH� VL� SRVL]LRQHUDQQR� GHL� VXSSRUWL�

HODVWLFL� LGHQWLFL� QHO� QXPHUR� H� SRVL]LRQL� GHVLGHUDWL�� 6H� TXHVWR�

IDOVR� WHODLR� Hè� XQD� VROHWWD� LQ� FHPHQWR� OD�PDVVD�GD� VRVSHQGHUH�

VDU¢�DXPHQWDWD��LO�FKH�PLJOLRUHU¢�OD�TXDOLW¢�GHOOD�VRVSHQVLRQH�

)LJ����
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IV.3 - DETERMINAZIONE DELLA FRECCIA

IV.3.1 - FRECCIA E SOTTO-TANGENTE

6H� VL� FRQVLGHUD� OD� FXUYD� FDUDWWHULVWLFD� FDULFR�IUHFFLD� GL� XQ�

VXSSRUWR�GDWR��OD�IUHFFLD�H�OD�VRWWR�WDQJHQWH�VRQR�JUDĆFDPHQWH�

GHĆQLWH�FRPH�LQGLFDWR�ĆJ�����

3HU� XQ� FDULFR� VWDWLFR� GDWR�� OD� IUHFFLD� FRUULVSRQGH� DOOR�

VFKLDFFLDPHQWR�GHO�VXSSRUWR�VRWWR�TXHVWR�FDULFR��PD�OèHODVWLFLW¢�

QHOOèLQWRUQR�GHOOD�SRVL]LRQH�VRWWR�FDULFR�Hè�GHĆQLWD�GDOOD�VRWWR�

WDQJHQWH� FKH� LQWHUYLHQH� QHOOD� GHWHUPLQD]LRQH� GHOOD� ULJLGH]]D�

GHO�VXSSRUWR�

3HU�OD�PDJJLRU�SDUWH�GHL�VXSSRUWL��OD�FDUDWWHULVWLFD�FDULFR�IUHFFLD�

Hè�TXDVL�OLQHDUH�QHOOD�]RQD�GHL�FDULFKL�VWDWLFL��ĆJ������H�SHU�TXHVWR��

OD�VRWWR�WDQJHQWH�H�OD�IUHFFLD�VRQR�SURVVLPH��

/D�FXUYD�GHOOD�ĆJ�����Hè�FDUDWWHULVWLFD�GHL�VXSSRUWL�3+(����

,Q�TXHVWR�FDVR��Hè�LPSRUWDQWH�SRWHU�ODYRUDUH�QHO�SXQWR�GL�ćHVVR�

GHOOD�FXUYD�SHU�RWWHQHUH�OD�VRWWR�WDQJHQWH�SL»�JUDQGH�SRVVLELOH��

H�TXLQGL�OD�IUHTXHQ]D�SURSULD�SL»�EDVVD��/D�IUHFFLD�QRQ�LQGLFD�OH�

DPSLH]]H�GHOOH�RVFLOOD]LRQL�GHO�PDFFKLQDULR�

IV.3.2 - ZONE DI FUNZIONAMENTO

/D�]RQD�20�Hè�OD�]RQD�GHL�FDULFKL�VWDWLFL��/D�IUHFFLD�LQ�TXHVWD�]RQD�

Hè�VHQVLELOPHQWH�SURSRU]LRQDOH�DO�FDULFR�

1HOOH�VFKHGH�WHFQLFKH��OH�FRRUGLQDWH�GHO�SXQWR�0�VRQR�GDWH�SHU�

LO�&$5,&2�67$7,&2�120,1$/(��

/D�]RQD�03�Hè�OD�]RQD�GHL�FDULFKL�GLQDPLFL�FRUULVSRQGHQWL�D�GHL�

FDVL�GL�VKRFN�ULSHWXWL�VDSHQGR�FKH�OD�FDGHQ]D�H�OD�IUHFFLD�WRWDOH�

UHVWLQR�QHL�OLPLWL�QRUPDOL��1HOOD�]RQD�3=��FKH�FRUULVSRQGH�D�GHJOL�

VKRFN� HFFH]LRQDOL� HG� DFFLGHQWDOL�� OD� FXUYD� ćHWWH� YHUVR� OèDOWR��

9L� ª� XQD� ULJLGLĆFD]LRQH� SURJUHVVLYD� FKH� ULGXFH� OèDPSLH]]D� GHO�

PRYLPHQWR�� 'D� QRWDUH� FKH�� LQ� IXQ]LRQH� GHOOR� VPRU]DPHQWR�

GHOOèHODVWRPHUR��TXHVWR�VFKLDFFLDPHQWR�GLSHQGH�SHUDOWUR�DQFKH�

GDOOD�YHORFLW¢�GèLPSDWWR�
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IV.3.3 - ATTENUAZIONE – FREQUENZA D’ECCITAZIONE

$G�XQD�IUHTXHQ]D�GL�HFFLWD]LRQH�GDWD�฀��OèDWWHQXD]LRQH�GLSHQGH�

GDOOD�IUHTXHQ]D�SURSULD�GHOOD�VRVSHQVLRQH�

&RQ� OD� PDJJLRU� SDUWH� GHOOH� PDFFKLQH� URWDQWL�� OD� IUHTXHQ]D�

GèHFFLWD]LRQH�LQ�FLFOL�SHU�PLQXWR�SX´�HVVHUH�XJXDOH�DO�QXPHUR�GHL�

JLUL�DO�PLQXWR�

&RPH�LQGLFDWR�QHO�SDUDJUDIR�,,,�������VXOOèDEDFR�ĆJ����QHO�FDVR�GL�

XQD�IUHTXHQ]D�GèHFFLWD]LRQH�GL�GLUH]LRQH�GHĆQLWD��VL�FHUFKHU¢�GL�

RWWHQHUH�OD�PDJJLRU�DWWHQXD]LRQH�SRVVLELOH�WHQHQGR�FRQWR�GHOOH�

SRVVLELOLW¢��GL�FDULFR�IUHFFLD�GHL�VXSSRUWL�

,O� IDWWR� VL� VFHJOLHUH� XQD� IUHFFLD� LPSRUWDQWH� QRQ� GHYH� IDWWR� D�

VFDSLWR�GHOOD�VWDELOLW¢�GHOOD�VRVSHQVLRQH�

&RQVLJOLDPR� GL� FRQVXOWDUH� QRVWUR� 6HUYL]LR� 7HFQLFR� TXDQGR� LO�

SXQWR�GL�XWLOL]]R�QRQ�VL�WURYD�QHOOD�]RQD�GL�LVRODPHQWR�YLEUDWRULR�

IV.3.4 - RIGIDEZZA STATICA – RIGIDEZZA DINAMICA –     

FREQUENZA PROPRIA

/D� IUHFFLD�H� OD� VRWWR�WDQJHQWH�YHQJRQR�GHĆQLWH�D�SDUWLUH�GDOOD�

FXUYD�GL�ULJLGH]]D�VWDWLFD�GHO�VXSSRUWR��/D�IUHTXHQ]D�SURSULD�Hè�

LQYHFH� DVVRFLDWD� DOOD� ULJLGH]]D� GLQDPLFD�� 1HO� FDVR� GL� VXSSRUWL�

LQ�JRPPD�� OH� ULJLGH]]H�VWDWLFKH�H�GLQDPLFKH�SRVVRQR�GLIIHULUH��

,O�UDSSRUWR�GL�ULJLGH]]D�GLQDPLFD�VWDWLFD�GLSHQGH�GDOOèDPSLH]]D��

GDOOD� IUHTXHQ]D�� GDO� FDULFR� DSSOLFDWR� H� GDO� WLSR� GL� HODVWRPHUR��

1HO�FDWDORJR��OD�IUHTXHQ]D�SURSULD�Hè�GDWD�D�WLWROR�LQGLFDWLYR�SHU�

LO� FDULFR�QRPLQDOH��3HU�XQ�FDULFR�GLYHUVR�� OD� IUHTXHQ]D�SURSULD�

SX´�HVVHUH�DSSURVVLPDWD�XWLOL]]DQGR�VHJXHQWH�IRUPXOD��

)S��FDULFR�UHDOH�� �)S��FDULFR�QRPLQDOH��[��

FDULFR�QRPLQDOH

carico reale

4XHVWR� D� FRQGL]LRQH� FKH� LO� FDULFR� UHDOH� QRQ� GLIIHULVFD� WURSSR�

GDO�FDULFR�QRPLQDOH��FLRª�FKH� LO�FDULFR�UHDOH�VL� WURYL�QHOOD�SDUWH�

OLQHDUH�GHOOD�FXUYD�FDULFR�GHIRUPD]LRQH��)LJ�����H�����

IV.4 ESEMPIO DI SCELTA

,�VXSSRUWL�VRQR�FODVVLĆFDWL�LQ�IXQ]LRQH�GHOOH�ORUR�FDUDWWHULVWLFKH�

HODVWLFKH�� 3HUWDQWR� GRSR� DYHU� GHWHUPLQDWR� FRPH� LQGLFDWR� LQ�

SUHFHGHQ]D��LO�QXPHUR�H�OD�IUHFFLD�GHL�VXSSRUWL��OD�VFHOWD�VL�IDU¢�

WHQHQGR�FRQWR�GHOOD�GLUH]LRQH�GHOOD�SHUWXUED]LRQH�

ï�6XSSRUWL�HTXLIUHTXHQWL��HODVWLFLW¢�VHQVLELOPHQWH�LGHQWLFD�

RUL]]RQWDOPHQWH�H�YHUWLFDOPHQWH

ï�6XSSRUWL�DG�HODVWLFLW¢�DVVLDOH�SUHGRPLQDQWH��HODVWLFLW¢�DVVLDOH�

LPSRUWDQWH���ULJLGLW¢�R��PRYLPHQWR�JXLGDWR�UDGLDOPHQWH

ï�6XSSRUWL�DG�HODVWLFLW¢�UDGLDOH�SUHGRPLQDQWH��HODVWLFLW¢�UDGLDOH�

LPSRUWDQWH�SXU�VRVWHQHQGR�GHL�FDULFKL�DVVLDOL

ï� 6XSSRUWL� D� EDVVD� IUHTXHQ]D�� VRWWR�WDQJHQWH� LPSRUWDQWH� SHU�

DYHUH�XQD�IUHTXHQ]D�SURSULD�PROWR�EDVVD��TXDOFKH�+]�

IV.4.1 - SOSPENSIONE DI UN VENTILATORE

•Caratteristiche della macchina: 

� ï�3HVR�������GD1

� ï�9HORFLW¢�GL�URWD]LRQH�������JLUL�PLQ�

� ï�0DFFKLQD�PRQWDWD�VX�XQ�WHODLR�GL�����[��P�VHQ]D����

� ����SXQWL�GL�ĆVVDJJLR�LPSRVWL

� ï�%DULFHQWUR��FRQRVFLXWR

1XPHUR�GL�SXQWL�GL�ĆVVDJJLR��GRSR�GHOOH�SURYH��SHU� LWHUD]LRQH�

H� SHU� � HTXLOLEUDUH� L� PRPHQWL� GèLQHU]LD�� LO� QXPHUR� GL� SXQWL� GL�

ĆVVDJJLR�Hè�VWDELOLWR�HVVHUH����

&DULFR�SHU�VXSSRUWR� ��������� �����GD1

)UHTXHQ]D�SURSULD�GHL�VXSSRUWL��YHGHUH�DEDFR�

3HU�XQD�IUHTXHQ]D�GèHFFLWD]LRQH�GL�������JLUL�PLQ���OD�IUHTXHQ]D�

SURSULD�PDVVLPD�ª�GL����+]�

8QD� IUHTXHQ]D� SURSULD� GL� �� +]� SHUPHWWH� GL� RWWHQHUH� XQD�

EXRQD� DWWHQXD]LRQH� QHOOèRUGLQH� GHOOè����� 4XLQGL� VL� GHEERQR�

LQGLYLGXDUH�GHL� VXSSRUWL� DYHQWL�XQD� IUHTXHQ]D�SURSULD�GL���+]�

FRQ�XQ�FDULFR�DSSOLFDWR�GL�����GD1��7UDWWDQGRVL�GL�XQD�PDFFKLQD�

URWDQWH�H�QRQ�SUHVHQWDQGR�DOWUH�FRQGL]LRQL�SDUWLFRODUL��YHQJRQR�

VFHOWL�GHL�VXSSRUWL�HTXLIUHTXHQWL�

1HOOD�JXLGD�SHU�OD�VFHOWD�WURYLDPR�XQ�VXSSRUWR�3+(�����

/D�VFKHGD�WHFQLFD�GHL�VXSSRUWL�3+(����LQGLFD�FKH�FRQ�XQ�FDULFR�

GL�����GD1�LO�VXSSRUWR�3+(����������*��KD�OH�FDUDWWHULVWLFKH�

ULFKLHVWH�
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• Caratteristiche della sospensione:

� ï����VXSSRUWL�3+(����FRGLFH��������+(

� ï�5DSSRUWR�
carico nominale

carico reale
�� �

250

260
�� �����

� ï�$WWHQXD]LRQH������Ā


� ï�$OWH]]D�VRWWR�FDULFR�������PP�Ā



�YDORUL�RWWHQXWL�VXOOèDEDFR�GHOOD�VFKHGD�WHFQLFD�3+(���

IV.4.2 - SOSPENSIONE DI UN GRUPPO MOTORE-TERMICO E 

ASSERVIMENTO FISSATO SU UNA SCAVATRICE IDRAULICA

• Caratteristiche del gruppo: 

� ï�3HVR�������GD1

� ï�9HORFLWDè�GL�URWD]LRQH�������JLUL�PLQ�

� ï�%DULFHQWUR��FRQRVFLXWR

� ï1XPHUR�GL�SXQWL�GL�ĆVVDJJLR���

&DULFR�SHU�VXSSRUWR��������� �����GD1

)UHFFLD�GHL�VXSSRUWL��YHGHUH�DEDFR�

3HU� XQD� IUHTXHQ]D� GL� ����� JLUL�PLQ��� XQD� IUHFFLD� GL� �� PP�

SHUPHWWH�GL�SUHYHGHUH�XQD�DWWHQXD]LRQH�GL�FLUFD�����

/H�HFFLWD]LRQL�VRQR�VRSUDWWXWWR�YHUWLFDOL�H�OèLQVLHPH�KD�ELVRJQR�

GL�HVVHUH�PDQWHQXWR�ODWHUDOPHQWH�GXUDQWH�OH�VFRVVH�SURYRFDWH��

GDO�ODYRUR�GHOOD�PDFFKLQD��6L�VFHJOLHUDQQR�VXSSRUWL�DG�HODVWLFLW¢�

DVVLDOH�SUHGRPLQDQWH�

1HOOD� JXLGD� SHU� OD� VFHOWD� GHL� VXSSRUWL� �� WURYLDPR� XQ� VXSSRUWR�

3+(����FRQ���PP�GL�IUHFFLD�SHU�����GD1�GL�FDULFR��

6XOOD�VFKHGD�WHFQLFD�GHL�VXSSRUWL�3+(����WURYLDPR�LQGLFDWR�FKH�

VL�WUDWWD�GHO�FRGLFH�������+(�GXUH]]D������FRQ�EDVH�TXDGUD

�

��VXSSRUWL�3+(������FRGLFH�������+(������

� ï�)UHFFLD������PP

� ï�$WWHQXD]LRQH�WHRULFD��������RVVLD����G%

   IV.4.3 - SOSPENSIONE DI UN VAGLIO

• Caratteristiche della parte vibrante

� ï�3HVR������GD1

� ï�)UHTXHQ]D�GL�YLEUD]LRQH��RUL]]RQWDOH��������FLFOL���

� ����PLQ��RVVLD�����+]

� ï�%DULFHQWUR��FRQRVFLXWR

� ï�1XPHUR�GL�SXQWL�GL�ĆVVDJJLR���

&DULFR�SHU�VXSSRUWR�������� ����GD1

)UHFFLD�GHL�VXSSRUWL��YHGHUH�DEDFR�

3HU�XQD� IUHTXHQ]D�GL� ���+]�� XQD� IUHFFLD�GL� ��PP�SHUPHWWH�GL�

SUHYHGHUH�XQèDWWHQXD]LRQH�GL�FLUFD����

6L�ULFHUFD�

���GHL�VXSSRUWL�FKH�WHQJDQR�LO�FDULFR�YHUWLFDOH

���GHL�VXSSRUWL�OD�FXL�HODVWLFLW¢�UDGLDOH�Hè�PROWR�VXSHULRUH�D�TXHOOD�

DVVLDOH��VXSSRUWR�DG�HODVWLFLW¢�UDGLDOH�SUHGRPLQDQWH��

��� GL� UHDOL]]DUH� OèLVRODPHQWR� YLEUDWRULR� LQ� GLUH]LRQH� YHUWLFDOH�

�DVVLDOH�� FKH�� WHQXWR� FRQWR� GL� ����� DVVLFXUHU¢� OèLVRODPHQWR�

YLEUDWRULR�RUL]]RQWDOPHQWH

1HOOD� JXLGD� GHL� VXSSRUWL�� WURYLDPR� XQ� VXSSRUWR� FLOLQGULFR�

3+(����FRQ�XQD�IUHFFLD�GL���PP�SHU�XQ�FDULFR�GL����GD1�
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/D�VFKHGD�WHFQLFD�GHO�VXSSRUWR�3+(����FL�LQGLFD�FKH�VL�WUDWWD�GL�XQ�VXSSRUWR������DOWH]]D����PP�FKH�VFHJOLHUHPR�QHOOD�YHUVLRQH�FRQ�

GXH�YLWL�GL�ĆVVDJJLR��FRGLFH��������+(��

9HULĆFKLDPR�FRPXQTXH�FKH�OèHODVWLFLW¢�UDGLDOH��WDJOLR��VLD�VXSHULRUH�D�TXHOOD�DVVLDOH��FRPSUHVVLRQH��

• Caratteristiche della sospensione:

��VXSSRUWL�FLOLQGULFL�3+(������YLWL���FRGLFH�������+(��DWWHQXD]LRQL�YLEUDWRULD�WHRULFD�������RVVLD����G%��

IV.4.4 - SOSPENSIONE DI UN GRUPPO MOTO-COMPRESSORE

ï�&DUDWWHULVWLFKH�GHO�JUXSSR�

� ï�3HVR�������GD1

� ï�9HORFLW¢�GL�URWD]LRQH������JLUL�PLQ�

� ï�%DULFHQWUR��FRQRVFLXWR

� ï�1XPHUR�GL�SXQWL�GL�ĆVVDJJLR���

� ï�&DULFR�SHU�VXSSRUWR��������� �����GD1

• Freccia dei supporti:

3HU�XQD�IUHTXHQ]D�GL�����JLUL�PLQ��� OD�IUHFFLD�PLQLPD�SHU�HVVHUH�QHOOD�]RQD�GèLVRODPHQWR�YLEUDWRULR�Hè�GL����PP��6FHJOLHUHPR�GHL�

VXSSRUWL�D�EDVVD�IUHTXHQ]D�FKH�SHUPHWWRQR�GL�RWWHQHUH�GHOOH�IUHFFH�VXIĆFLHQWHPHQWH�LPSRUWDQWL����PP��

/D�VFKHGD�WHFQLFD�3+(����LQGLFD�FKH�VL�WUDWWD�GHO�PRGHOOR��������DOWH]]D�����PP�FRGLFH�������+(�FRQ����PP�GL�IUHFFLD�VRWWR�XQ�

FDULFR�GL�����GD1�

• Caratteristiche di sospensione:

� ï���VXSSRUWL�3+(�������������������DOWH]]D����

� ï�)UHFFLD����PP

� ï�$WWHQXD]LRQH�������RVVLD���G%

1RWD��L�VXSSRUWL�D�EDVVD�IUHTXHQ]D�HVVHQGR�DOWL��SHU�DOFXQH�DSSOLFD]LRQL��VROOHFLWD]LRQL�ODWHUDOL��SX´�HVVHUH�QHFHVVDULR�SUHYHGHUH�GHL�

ĆQHFRUVD�ODWHUDOL�
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IV.4.5 - SOSPENSIONE DI UN MATERIALE AGGANCIATO AL SOFFITTO (CONTRO-SOFFITTI, GRUPPO DI VENTILAZIONE,     

(VHPSLR�GL�XQD�DSSOLFD]LRQH�

&RQWUR�VRIĆWWR���FDULFR����.J�D�SXQWR���)UHTXHQ]D�HFFLWDWULFH����+]���6FHOWD�GHO�VXSSRUWR��������+(��GXUH]]D����GHćHVVLRQH�VRWWR�

FDULFR���PP���$WWHQXD]LRQH��WHRULFD�������RVVLD����G%

Per carichi pesanti può essere utile utilizzare dei supporti tipo PHE020, PHE060 o PHE030 installati con un montaggio fail-safe

(VHPSLR�GL�XQD�DSSOLFD]LRQH�

� ���� 6RVSHQVLRQH�GL�XQ�JUXSSR�GL�YHQWLOD]LRQH���SHVR������GD1���)UHTXHQ]D���+]���0RQWDJJLR�GL���VXSSRUWL��

� � 3+(����������FRGLFH�������+(��)UHTXHQ]D�SURSULD���+]��$WWHQXD]LRQH�WHRULFD��������RVVLD����G%�

� ��� 6RVSHQVLRQH�GL�XQD�PDFFKLQD�VSHFLDOH�GL���WRQQHOODWH�FRQ�OèHVLJHQ]D�GL�XQ�EXRQ�SRVL]LRQDPHQWR�UDGLDOH�

� � )UHTXHQ]D����+]���0RQWDJJLR�GL���VXSSRUWL�3+(����������+(�GXUH]]D������'HćHVVLRQH�VRWWR�FDULFR���PP���

� � $WWHQXD]LRQH�WHRULFD�������RVVLD����G%�

 

� ��� 6RVSHQVLRQH�GL�XQD�FLVWHUQD�GL����WRQQHOODWH�FKH�VL�GLODWD�LQ�OXQJKH]]D��)UHTXHQ]D�HFFLWDWULFH�GL����+]���

� � 0RQWDJJLR�GL���VXSSRUWL�3+(����������+(�GXUH]]D������'HćHVVLRQH�VRWWR�FDULFR�GL����PP���$WWHQXD]LRQH�

� � WHRULFD�������RVVLD����G%�

(6(03,�',�6263(16,21,�

Ancoraggio al soffitto

con PHE030
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(48,)5(48(1=$

%$66$�
)5(48(1=$

%$66$ 

5,*,'(==$
$�7$*/,2

(/$67,&,7$è�$66,$/(�35('20,1$17(

PHE010 FINECORSA PHE020 PHE030 PHE060 PHE080

PAGINE S���� S���� S��� S��� S��� S��� S��� S���

ARMADI ELETTRICI

ASCENSORI

RIDUTTORI

FRANTOI

CABINE DI VEICOLI

CABINATURE

CLIMATIZZATORI

VENTILATORI

SOLETTE FLOTTANTI

GRUPPI ELETTROGENI

MACCHINE UTENSILI

APPARATI ELETTRONICI 

IMBARCATI

APPARATI DA

LABORATORIO

MOTORI TERMICI

MOTOCOMPRESSORI

MOTOPOMPE

OPERE CIVILI

-

CARRIPONTE

TAVOLE VIBRANTI

TRASFORMATORI

TRASPORTO MATERIALE 

FRAGILE
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$33/,&$=,21,

(/$67,&,7$�$66,$/(�
35('20,1$17( (48,)5(48(1=$

*$00$
0$5,1$

PHE100 PHE170 PHE270 -

PAGINE S���� S���� S��� S��� S��� S���� S����

ARMADI ELETTRICI

ASCENSORI

RIDUTTORI

FRANTOII

CABINE DI VEICOLI

CABINATURE

CLIMATIZZATORI

VENTILATORI

SOLETTE FLOTTANTI

GRUPPI ELETTROGENI

MACCHINE UTENSILI

APPARATI ELETTRONICI 

IMBARCATI

APPARATI DA

LABORATORIO

MOTORI TERMICI

MOTOCOMPRESSORI

MOTOPOMPE

OPERE CIVILI

-

CARRIPONTE

TAVOLE VIBRANTI

TRASFORMATORI

TRASPORTO MATERIALE 

FRAGILE

8WLOL]]R�VXJJHULWR8WLOL]]R�DPPHVVR
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Descrizione

ï�$UPDWXUH��SLDVWUH�FLOLQGULFKH

ï�*RPPD�QDWXUDOH�YXOFDQL]]DWD��IRUPD�FLOLQGULFD

ï�)LVVDJJLR�VDOGDWR����SRVVLELOLW¢���GDGR�VROR�VX�XQ�ODWR��YLWH�VROR�

VX�XQ�ODWR��YLWH���GDGR��YLWH���YLWH��GDGR���GDGR�

Funzionamento

/D�FRQFH]LRQH�GHO�VXSSRUWR�3+(����JOL�FRQIHULVFH� OH�VHJXHQWL�

SURSULHW¢�IRQGDPHQWDOL�

ï�(ODVWLFLW¢�UDGLDOH�SL»�LPSRUWDQWH�GL�TXHOOD�DVVLDOH

ï�)XQ]LRQDPHQWR�GHOOD�JRPPD��

� � ï�D�FRPSUHVVLRQH��DVVLDOH�

� � ï�D�WDJOLR��UDGLDOH�

� � ï�D�FRPSUHVVLRQH�WDJOLR�LQ�EDVH�DO�PRQWDJJLR

Vantaggi

ï�6HPSOLFLW¢�GL�PRQWDJJLR

ï�3URGRWWR�VHPSOLFH�HG�HFRQRPLFR

ï�9DVWD�JDPPD�

� � ï����GLDPHWUL�GHL�VXSSRUWL

� � ï�6YDULDWH�DOWH]]H�SHU�RJQL�GLDPHWUR

� � ï���PRGDOLW¢�GL�ĆVVDJJLR

Raccomandazioni

ï� ,O� IXQ]LRQDPHQWR� D� WDJOLR� GHL� VXSSRUWL� VL� SUHVWD�PROWR� EHQH�

DOOèLVRODPHQWR� YLEUDWRULR�� SXUFK«� OH� VROOHFLWD]LRQL�� LQ� TXHVWD�

GLUH]LRQH��QRQ�VLDQR�PROWR�LPSRUWDQWL�

3+(���
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Fissaggio con perno filettato

Ø A

C

G
B

*
 L

e
 c

a
ra

tt
e
ri

st
ic

h
e
 a

 t
a

g
li
o

 s
o

n
o

 m
is

u
ra

te
 s

o
tt

o
 c

a
ri

co
 a

ss
ia

le
.

Ø A  
(mm) 

B  
(mm) C G  

(mm) 

Compressione 

Carico Maxi 
 (daN) 

Freccia  
(mm) 

12,5 

10 
13,5 
15 
20 

M5 10 

12 
11 
10 
8 

  2 
  2,5 
  3 

  3,5 

511110HE
511128HE 
511115HE 
511125HE 

10 
15 M4 10 20   2 

  3 
511150HE 
511151HE 

16 

10
15 
20 
25 

M5 12 

20 
20 
15 
15 

  2 
  3 
  4 
  5 

511292HE 
511294HE 
511296HE 
511298HE 

20 
 8,5 
15 
20 
25 
30 

M6 16,5 

40 
35 
30 
30 
25 

  1,5 
  4 
  5 

  5,5 
  7 

511200HE 
511215HE 
511220HE 
511225HE 
511230HE 

10
15
20 
30 

M6 18 

80 
60 
50 
50 

  2 
  3,5 
  5 
  8 

511158HE 
511155HE 
511159HE 
511160HE 

25,5 

10 
15 
19 
22 
25 
30 
40 

M8 20 

80 
60 
55 
50 
50 
50 
50 

  2 
  3,5 
  4,5 
  5,5 
  6 
  8 
10 

511265HE 
511270HE 
511251HE 
511275HE 
511280HE 
511285HE 
511290HE 

30 

15 
22 
30 
40 

M8 25 

90 
80 
70 
60 

  3,5 
  6 
  8 
  9 

511308HE 
511310HE 
511312HE 
511314HE 

20
30 
40 

M8 20 
160
120 
120 

  5 
  7 
10 

511411HE
511157HE 
511161HE 

40 

20 
25 
35 
40 
45 

M10 25 

160 
150 
120 
120 
120 

  5 
  6 
  8 
10 
11 

511450HE 
511401HE 
511452HE 
511454HE 
511456HE 

50 
25 
35 
45 

M10 25 
300 
250 
190 

  6 
  9 
11 

511525HE 
511535HE 
511545HE 

60 

22 
25 
36 
45 

M10 25 

350 
400 
300 
250 

  3 
  6 
  9 
11 

513601HE 
511625HE 
511635HE 
511645HE 

70 
35 
50 
70 

M10 25 
450 
350 
300 

  9 
12 
14 

511735HE 
511750HE 
511770HE 

80 

25 
30 
40 
70 
80 

M14 

45 
35 
35 
35 
35 

1100 
950 
600 
500 
450 

  6 
  8 
10 
17 
19 

513801HE 
511830HE 
511840HE 
511870HE 
511880HE 

Codice

5 
8,5 M6 10 77 

40
0,6
1,5

511206HE 
51120011HE 

5
10
15

M8 20 
82
80 
60

0,6
2

3,5

51126550HE           
511265HE 
511270HE 

M8 12 60 3,5 51127013HE 15 

75 25 M12 37 600 4,5 511751HE

B  
(mm) C G  

(mm) 

Compressione Taglio* 

CodiceCarico 
Maxi 

 (daN) 

Freccia  
(mm) 

Carico 
Maxi 

 (daN) 

Freccia  
(mm) 

12,5 
10 
15 
20 

M5 10 
12 
10
 8 

  2 
  3 

  3,5 

1,5
2,5
2,5 

1,5
2 
4 

521293HE 
521128HE 
521295HE 

16

10 
15 M4 10 20   1,5 

  3   2,5 1,5 
2 

521650HE 
521651HE 

10 
15 
20 
25 

M5 12 

20 
20 
15 
15 

  1,5
  3 
  4 
  5 

  2,5
  2,5
  2,5 
  2 

1,5
2 
4 
5 

521292HE 
521294HE 
521296HE 
521298HE 

20 

  8,5 
15 
20 
25 
30 

M6 16,5 

40 
35 
30 
30 
25 

  0,6 
  3 

  4,5
  5,5
  7 

  5 
  5
  5

  4,5
  4,5 

1 
2,5
3,5
4,5
4,5 

521178HE 
521249HE 
521297HE 
521299HE 
521319HE 

25,5

10
15
20
30

M6 18 

80 
60 
50 
50

  1,5
  2,5 
  2 

  7,5 

  8 
  8 
  8 
  8

1,5
2,5
 4 
6

521655HE 
521656HE 
521652HE 
521653HE

10
15
22
25
30
40 

M8 20 

80 
60 
50 
50 
50 
50 

  1,5
  2,5
  4 

  5,5
  7,5
10 

  8 
  8 
  8 
  8 
  8 

  6,5 

1,5
2,5
4 

4,5
6 
6 

521340HE 
521341HE 
521251HE 
521342HE 
521343HE 
521344HE 

30 
15
22
30 

M8 25 
90 
80 
70 

  3 
  5 
  8 

11 
11
11 

2,5
4 
6 

521308HE 
521310HE 
521312HE 

40 60   9 11 7,5 521314HE 
30
40 M8 20 150

120 
  6 
10 

20 
20 

5,5 
7,5 

521181HE 
521657HE 

40 

20
28
35
40
45 

M10 25 

160
 150 
120 
120 
120 

  4 
  6 
  8 
10 
11 

20 
20 
20 
20 
20 

3 
5,5
6,5
7,5
9 

521450HE 
521401HE 
521452HE 
521454HE 
521456HE 

50 

20
25
30
35
40
45

M10 

25
25
25
25
28
25

25
25
25
25
28
25

 3
6
5
8
7

11

35
25
34
25
34
25

3,5
4,5
6
7

8,5
9

521583HE
521580HE
521584HE
521581HE
521585HE
521582HE

60 
25
36
45 

M10 25 
400 
300 
250 

  5 
  8 
11 

30 
30 
30 

4,5
7 
9 

521601HE 
521603HE 
521641HE 

70 
35
50
70 

M10 25 
450 
350 
300 

35 
35 
35 

  6,5
11 
15 

521705HE 
521710HE 
521711HE 

80

40 M12 28 600   9 40   7 521658HE 

30
30
40
70
80 

M14 

45 
35 
35 
35
 35 

950 
950
 600 
500 
450 

  7 
  7 
  9 
17 
19 

40 
40 
40 
40 
40 

  5 
  5 
  7 
15 
17 

521803HE 
521840HE 
521841HE 
521842HE 
521843HE 

100 
40
55
80 

M16 47 
1100 
900
 750 

  8 
12 
19 

60 
60 
60 

  7 
10 
17 

521908HE 
521909HE 
521910HE

Ø A 
(mm) 

M3 6 12  1,2  12 8  1,5  0,75

M3 6 10  1,6  10 8  1,25  0,9

45 

50 

M10 

M10 

15 

24 

190

160 

11

9 

25

34 

9

11

52158215HE

521586HE

25 25 M6 40 3,5 918 3,5 521654HE

25
40
55

75 
600
450
380

M12
37
35
37

4,5
7

10

80
80
80

5
8,5
12

521712HE
521713HE
521714HE

Ø A

C

B
G
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Ø A

C

C

H

B
G

Fissaggio misto

Compressione Taglio*

Ø A 
(mm) 

B 
(mm) C G 

(mm) 
H 

(mm) CodiceCarico 
Maxi 

 (daN) 

Freccia 
(mm) 

Carico 
Maxi 

 (daN) 

Freccia 
(mm) 

16 

10 
15 M4 10 2 20 1,5 

3 2,5 1,5  
2,5 

520053HE 
520054HE 

10 
15 
20
 25 

M5 12 3 

20 
20 
15 
15 

1,5 
3 
4 
5 

2,5 
2,5
2,5 
2 

1,5
 2 
4 
5 

520010HE 
520011HE 
520012HE 
520013HE 

20 

15 
20 
25 
30 

M6 16.5 4 

35 
30 
30 
25 

2,5 
4,5
 5,5 

7 

5 
5 

4,5 
4,5 

2,5 
5 

4,5 
4,5 

520015HE 
520016HE 
520017HE 
520018HE 

25,5 

15 
20 
30 

M6 18 4 
60
50 
50 

2,5 
3,5 
7,5 

8 
8 
8 

8,5 
4 
6 

520052HE 
520055HE 
520057HE 

22 
25 
30 
40 

M8 20 6 

50 
50 
50 
50 

3,5 
5 

7,5 
10 

8 
8 
8 
6 

4 
4,5 
6 
6 

520021HE 
520022HE 
520023HE 
520024HE 

30 

15 
22 
30 
40 

M8 25 6 

90 
80 
70 
60 

3 
4,5 
7,5
 9 

11 
11 
11 
11 

2,5 
4 
6 

7,5 

520025HE 
520026HE 
520027HE 
520028HE 

40 

30 
40 M8 20 6 150 

120 
4,5 
10 

20 
20 

5,5 
7,5 

520056HE 
520058HE 

20 
28 
35 
40 
45 

M10 25 8 

160 
150 
120 
120 
120 

4 
5 

7,5 
10 
11 

20 
20 
20 
20 
20 

3 
5,5 
6,5 
7,5 
9 

520029HE 
520030HE 
520031HE 
520032HE 
520033HE 

50 
20
30
35
40 
45 

M10 

28
28
25
28
25 

8 

300
190
250 
170
190 

3
5
8
7 

11 

35
34
25 
34
25 

9,8
9,8
7 

8,5
9 

520047HE
520048HE
520035HE
520063HE
520036HE 

60 36 
45 M10 25 8 300 

250 
8 

10 
30 
30 

7 
9 

520038HE 
520039HE 

70 
35 
50 
70 

M10 25 9 
450 
350 
300 

7,5 
10 
14 

35 
35 
35 

6,5 
11 
15 

520040HE 
520041HE 
520042HE 

80 

40 M12 28 10 600 8 40 7 520059HE 

40 
70 
80 

M14 35 12 
600 
500 
400 

8 
17 
19 

40 
40 
40 

7 
15 
17 

520044HE 
520045HE 
520046HE 

100 
40 
55 

80 100 
M16 47 14 

1100
 900 
750 
600 

8 
12 
12 
23 

60 
60 
60 
60 

7 
10 
17 
20 

520100HE 
520101HE 
520102HE 
520103HE 

25 25 M6 18 6 40 3,5 9 5 520062HE

45 M10 15 8 190 11 25 9 520036/15HE

45
55 

40 M12 35 8 450 7 80 8,5 520070HE 75 

75 M12 30
30 

10 400
380 

7
10

80
80

9
12

520071HE
520072HE
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C

Ø A

H

B

Fissaggio con fori maschiati

Ø A 
(mm) 

B 
(mm) C H 

(mm) 

Compressione Taglio*

CodiceCarico 
Maxi 

 (daN) 

Freccia 
(mm) 

Carico 
Maxi 

 (daN) 

Freccia 
(mm) 

16 

10 
15 M4 2,5 20 

20 
1,5 
3 

2,5 
2,5 1,5 2 520550HE 

520551HE 

10 
15 
20 
25 

M5 3 

20 
20 
15 
15 

1,5 
3 
4 
5 

2,5 
2,5 
2,5 
2 

1,5 
2
 4 
5 

520500HE 
520501HE 
520502HE 
520503HE 

20 

15 
20 
25 
30 

M6 4 

35 
30 
30 
25 

2,5 
4,5 
5,5 
7 

5 
5 

4,5 
4,5 

2,5 
3,5 
4,5 
4,5 

520505HE 
520506HE 
520507HE 
520508HE 

25,5 

20 
30 M6 4 50 

50 
3 

7,5 
8 
8 

4 
6 

520554HE 
520555HE 

22 
25 
30 
40 

M8 6 

50 
50 
50 
50 

3 
4,5 
7,5 
10 

8 
8 
8 
6 

4 
4,5 
6 
6 

520511HE 
520512HE 
520513HE 
520514HE 

30 
22 
30 
40 

M8 6 
80 
70 
60 

4 
7,5 
9 

11 
11 
11 

4 
6 

7,5 

520516HE 
520517HE 
520518HE 

40 

30 
40 M8 6 150 

120 
4,5 
10 

20 
20 

5,5 
7,5 

520552HE 
520553HE 

28 
35 
40 
45 

M10 8 

150 
120 
120 
120 

4,5 
7 

10 
11 

20 
20 
20 
20 

5,5 
6,5 
7,5 
9 

520520HE 
520521HE 
520522HE 
520523HE 

50 35 
45 M10 8 250 

190 
7 

10 
25 
25 

7 
9 

520525HE 
520526HE 

60 36 
45 M10 8 300 

250 
7 
9 

30 
30 

7 
9 

520528HE 
520529HE 

70 
35 
50 
70 

M10 9 
450 
350 
300 

7 
9 

14 

35 
35 
35 

6,5 
11 
15 

520530HE 
520531HE 
520532HE 

80 

40 M12 10 600 7 40 7,5 520556HE 

40 
70 
80 

M14 12 
600 
500 
450 

7 
17 
19 

40 
40 
40 

7 
15 
17 

520534HE 
520535HE 
520536HE 

100

40 
55 
60 
75 

80 100 

M16 14

1110  
900 

1100 
600
750
600 

8
12
8

10
19
23

60
60

180
140
60
60

7
10
10
12
17
20

520541HE 
520542HE 
520545HE 
520546HE 
520543HE 
520547HE 

35 
40 
50 

50 M10 10
190 
170
160 

5
7
9

34
34
34

6
8,5
11

520524HE
520527HE
520533HE

75 40
55 M12 13 450 

380 
7 

10 
80 
80 

8,5 
12 

520558HE 
520557HE 

* Le caratteristiche a taglio sono misurate con carico applicato 
 assialmente(.?)
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C

C

Ø A

P

F

S

P

G
B

G

(cm2)

�����3+(���

Ø A (mm) B  
(mm) C G  

(mm)
S 

(cm2)

Compressione Taglio*

Codice
Carico Maxi 

 (daN) Freccia (mm) Carico Maxi 
 (daN) Freccia (mm)

12,5 14 M5 10 0,3 3 1,4 0,5 1,2 521300HE

20 19 M6 16,5 1,6 12 2,5 3 5 521201HE

40 28 M10 25 3,1 30 5 2,5 4,5 521403HE

57 44 M8 20 5 40 5 7 5 521571HE

57 44 M8 20 9,5 75 5 12 6 521572HE

60 60 M10 25 19,5 150 8 30 10 521602HE

80 70 M14 35 38,5 300 9,5 55 9,5 521801HE

95 76 M16 45 50 400 9,5 70 8 521951HE

,�VXSSRUWL�FRQ�IRUL�PDVFKLDWL�GL������VRQR�PXQLWL�GL�GDGR�5$3,'��

&RSSLD�GL�VHUUDJJLR������1P��

Ø A 
(mm)

B  
(mm) C H  

(mm)

Compressione 
CodiceCarico Maxi 

 (daN)
Freccia 
(mm)

16 10 
15 M4 2,5 20 

20 
2  
3 

511152HE 
511153HE 

20 15 M6 4 35 4 511154HE

25,5 
15
20 
30 

M6 4
60
55
50

3,5
5,5
8

511164HE 
511162HE 
511163HE 

30 22 M8 6 80 6 511156HE 

511178HE 
511179HE

28
4040 M8 7

15
110
100

5
7,5

20
3050 M10 10 343

190 
3,4
5

511168HE 
511180HE

40 M10 8 170 7 511181HE 

511182HE
511183HE

25
4560 M10 8 400

250
6

11

511184HE
511185HE

25
4075 M12 12

10
600
450

4,5
7

C

Ø A

H

B

Fissaggio con foro maschiato
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&RPSUHVVLRQH

&RPSUHVVLRQH�7DJOLR 7DJOLR

6XL�IRUL�GL�ILVVDJJLR�SUHYHGHUH�XQR�VPXVVR�GèHQWUDWD�GL�DOWH]]D�SDUL�DO�SDVVR�GHOOèDVVH�ILOHWWDWR�

(V���������+(��0���[�����VPXVVR� �����PP

�������������+(��0���[�����VPXVVR� ���PP�


� /H�FDUDWWHULVWLFKH�D�WDJOLR�VRQR�PLVXUDWH�FRQ�FDULFR�DSSOLFDWR�DVVLDOPHQWH�

(VLVWRQR�DQFKH�OH�YDULDQWL�FRQ�GXH�IRUL�PDVFKLDWLFRQ�FHQWUDJJL������PP�SURIRQGLW¢���PP

Montaggio

Ø A 
(mm)

B  
(mm) C H

 (mm)
S 

(cm2)

Compressione Taglio*

Codice
Carico Maxi 

 (daN) Freccia (mm) Carico Maxi 
 (daN) Freccia (mm)

80 60 M14 15,538,5 250 5 70 8 521802HE

D
 (mm)

G
(mm)

303
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)LQHFRUVD�

cilindrico

3+(���

3+(���

)LQHFRUVD�FRQLFR

3+(���

)LQHFRUVD�SURJUHVVLYR�

3+(���

)LQHFRUVD�

3+(���

Descrizione

(VLVWRQR�ĆQHFRUVD�GL�GLYHUVR�WLSR�

ï�)LQHFRUVD�FLOLQGULFR�3+(����H�3+(���

ï�)LQHFRUVD�FRQLFR�3+(���

ï�)LQHFRUVD�SURJUHVVLYR�3+(����FRQ�SDUWH�FHQWUDOH�FDYD

ï�)LQHFRUVD�3+(���

Funzionamento

/D� FRQFH]LRQH� GHL� ĆQHFRUVD� HODVWLFL� JOL� FRQIHULVFH� OH� VHJXHQWL�

SURSULHW¢�IRQGDPHQWDOL�

ï'HIRUPD]LRQL� LPSRUWDQWL� FKH� SHUPHWWRQR� XQ� JUDQGH�

DVVRUELPHQWR�GL�HQHUJLD

ï8Q� DVVRUELPHQWR� SURJUHVVLYR� GHOOèHQHUJLD� JUD]LH� DOOD� IRUPD�

GHOOD�JRPPD�

Vantaggi

ï� 5LVSHWWR� D� TXHOOL� ULJLGL�� L� ĆQHFRUVD� HODVWLFL� VRQR� VLOHQ]LRVL� H�

HYLWDQR�LO�GHWHULRUDPHQWR�GHO�PDWHULDOH

Raccomandazioni

 

ï� ,O�PRQWDJJLR�GHYH�HVVHUH� WDOH�� FKH�DO�PRPHQWR�GHOOèLPSDWWR��

OèDVVH� GHO� SDUDFROSR� VLD� SHUSHQGLFRODUH� DOOD� VXSHUĆFLH� GHO�

contatto

ï� $O�PRPHQWR� GHOOR� VKRFN�� LO� GLDPHWUR� HVWHUQR� GHO� SDUDFROSR�

DXPHQWD��SUHYHGHUH�OR�VSD]LR�QHFHVVDULR�GXUDQWH�LO��PRQWDJJLR

),1(&256$
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Caratteristiche tecniche e dimensionali

G

C

Ø A

B

C

Ø A

H

B

Fig. 1 Fig. 2

G

C

A

B
G

C

Ø A

S (cm2)B

Codice Ø A 
(mm)

B  
(mm) C G  

(mm)

Shock ripetuti Shock 
eccezionali

Energia (joule)

Peso 
(gr)Energia 

(Joule)
Freccia 
(mm)

Reazione 
(daN)

512251HE 25,5 19 M8 20 3 8 100 9 20
512307HE 30 30 M8 25 6 15 140 18 37
512301HE 30 30 M6 13,5 6 15 140 18 30
512515HE 50 50 M10 25 30 25 340 90 85
512501HE 50 50 M8 20 30 25 340 90 75
512516HE 50 64 M10 25 40 32 370 120 150
512502HE 50 64 M8 35 40 32 370 120 150
512517HE 50 58 M10 25 37 28 400 110 130
512503HE 50 58 M8 15 37 28 400 110 120
512608HE 60 40 M10 25 27 18 550 70 140
512601HE 60 40 M14 62 27 18 550 70 200
512700HE 72 58 M10 25 50 26 550 150 290
512721HE 72 58 M12 30 50 26 550 150 300
512951HE 95 80 M16 45 120 37 1 100 350 750

Ø A 
(mm)

B 
(mm)

C
G 

(mm)
Fig.

H 
(mm)

Carico 
max 

(daN)

Freccia 
(mm)

Energia 
(Joule)

Codice  

12,5

10 

M5 10 1 -

12 2 0,12 511110HE 

13,5 
15 

11  
10 

2,5  
3 

0,13 
0,16 

511128HE 
511115HE 

20 8 3,5 0,14 511125HE 

16

10 

M4

10
10
-
-
-

1 -

20

2 0,20 511150HE 

15  
10 

1  
2 

- 
2,5 

3  
2 

0,30 
0,20 

511151HE 
511152HE 

15 2 2,5 3 0,30 511153HE 

10 

M5 12 1 -

20 2 0,20 511292HE 

15  
20 

20  
15 

3  
4 

0,30 
0,30 

511294HE 
511296HE 

25 15 5 0,30 511298HE 

20

15 M6 - 2 4 35 4 0,70 511154HE 

8,5  
15  
20 M6 16,5 1 -

40  
35  
30 

1,5  
4  
5 

0,30 
0,70 
0,70 

511200HE 
511215HE 
511220HE 

25  
30 

30  
25 

5,5  
7 

0,80 
0,80 

511225HE 
511230HE 

25,5

10 

M6

18 1 - 80 2 0,80 511158HE 

15  
20  
30 

18  
18  
18 

1  
1  
1 

- 
- 
-

60  
50  
50 

3,5  
5  
8 

1,00 
1,20 
2,00 

511155HE 
511159HE 
511160HE 

15  
20 

- 
-

2  
2 

4  
4 

60  
55 

3,5  
5,5 

1,00 
1,20 

511164HE 
511162HE 

30 - 2 4 50 8 2,00 511163HE

),1(&256$�&,/,1'5,&,

),1(&256$�3+(����

),1(&256$�3+(���

Ø A 
(mm) 

B  
(mm) 

C G (mm) Fig. H (mm) 
Carico 
max 

(daN)

Freccia 
(mm)

Energia 
(Joule)

Codice 

25,5 

10 

M8 20 1 -

80 2 0,80 511265HE 

15 60 3,5 1,00 511270HE 

19 55 4,5 1,20 511251HE 

22 
25 

50  
50 

5,5  
6 

1,30 
1,50 

511275HE 
511280HE 

30 50 8 2,00 511285HE 

40 50 10 2,50 511290HE 

30

22 M8 - 2 6 80 6 2,40 511156HE 

15  
22  
30  
40 

M8 25 1 -

90  
80  
70  
60 

3,5  
6  
8  
9 

1,50 
2,40 
2,80 
2,70 

511308HE 
511310HE 
511312HE 
511314HE 

40

30  
40 

M8 20 1 -
120  
120 

7  
10 

4,60 
6,00 

511157HE 
511161HE 

20  
25  
35  
40  
45 

M10 25 1 -

160  
150  
120  
120  
120 

5  
6  
8  

10  
11 

4,00 
4,50 
4,80 
6,00 

  6,60 

511450HE 
511401HE 
511452HE 
511454HE 
511456HE 

50

25 

M10 25 1 -

300 6 9,00 511525HE 

35 250 9 11,20 511535HE 

45 190 11 10,00 511545HE 

60

25 

M10 25 1 -

400 6 12,00 511625HE 

36 300 9 13,50 511635HE 

45 250 11 13,70 511645HE 

70

35 

M10 25 1 -

450 9 20,00 511735HE 

50 350 12 21,00 511750HE 

70 300 14 21,00 511770HE 

80

25 

M14

45 

1 -

1100 6 33,00 513801HE 

30 35 950 8 38,00 511830HE 

40  
70 

35  
35 

600  
500 

10  
17 

30,00 
42,50 

511840HE 
511870HE 

80 35 450 19 43,00 511880HE 

Codice S (cm2) 
Ø A 

(mm)
B  

(mm)
C

G  
(mm)

Carico 
dinamico 

maxi (daN)

Freccia 
(mm)

Carico 
statico 

maxi (daN)

Freccia 
(mm)

Energia 
(joules)

Peso 
(gr)

511571HE 57 42 M8 20 100 10 40 4 1 60

511572HE 57 42 M8 20 200 12 75 5,5 2 80

511601HE 60 57 M10 25 350 15 150 8 6 190

511801HE 80 65 M14 30 800 16 300 9,5 15 500

511951HE 95 70 M16 35 1 000 18 400 9,5 20 790

5

50

38,5

19,5

9,5
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D

A

D
H

B
A

Ø E

Ø C

Ø G

ANTIVIBRANTI ELASTOMERICI9,���*DPPD�VXSSRUWL�LQGXVWULD

FINECORSA PHE160

Codice
A  

(mm)
B  

(mm)
Ø C (mm)

D  
(mm)

Ø E (mm) Ø G (mm)
H  

(mm)
Peso  
(gr)

514085HE 85 85 8,5 69 8,5 20 5 600

514110HE 110 110 12,5 90 8,5 30 6 1 200

514130HE 130 130 19 106 11 40 6 2 000

514160HE 160 160 23 132 11 45 8 3 000

514200HE 200 200 28 168 13 60 10 7 000

Shock ripetuti

Shock eccezionali
Energia (Joule)

Codice 
durezzaEnergia 

(Joule)
Freccia corrispondente (mm)

Reazione 
(daN)

170 
280 
330 
550 
600 
650 

1 050 
1 200 
1 300 
2 200

40 
40 
50 
50 
65 
60 
75 
90 
70 
85

1 200 
1 700 
1 800 
3 400 
2 800 
3 000 
4 500 
4 000 
6 000 
7 800

500 
850 

1 000 
1 500 
1 800 
1 900 
3 000 
3 600 
3 900 
6 600

514085HE/60HE 
514085HE/75HE 
514110HE/60HE 
514110HE/75HE 
514130HE/60HE 
514130HE/75HE 
514160HE/60HE 
514200HE/60HE 
514160HE/75HE 
514200HE/75HE 

Shock ripetuti Shock 
eccezionali

Energia 
(Joule)

Codice 
durezzaEnergia 

(Joule)

Freccia 
corrispondente 

(mm)

Reazione 
(daN)

31 30 190 95 810644HE

100 50 580 300 810645HE

110 45 600 330 810666HE

180 67 750 540 810642HE

350 75 1 250 1 050 810653HE

360 65 1 400 1 100 810655HE

400 85 1 500 1 200 810669HE

300 70 900 - 810784HE

600 75 1 625 - 810775HE

1 050 90 2 375 - 810776HE

2 500 90 5 500 - 810733HE/60HE

7 100 150 11 000 - 810732HE/60HE

9 500 200 9 500 - 810731HE/60HE

13 000 130 18 000 - 810732HE/75HE

17 500 175 19 000 - 810731HE/75HE

21 000 200 25 000 - 810735HE/60HE

29 000 250 35 000 - 810734HE/60HE

41 000 200 70 000 - 810735HE/75HE

50 000 250 55 000 - 810734HE/75HE

Codice 
paracolpo

Fig.
Codice PHE030  tutto 

gomma
Ø A (mm) B (mm) C Ø C1 (mm) Ø C2 (mm) Ø D (mm)

Ø A sotto carico 
(mm)

810642HE 1 810022HE 85 120 M16 20 30 - 114

810644HE 1 810004HE 55 55 M10 14 14 - 72

810645HE 2 810035HE 66 93 M16 20 14 - 100

810653HE 1 810023HE 100 130 M16 20 30 - 140

810655HE 1 810025HE 110 132 M16 20 30 - 142

810666HE 2 810046HE 76 90 M16 20 14 - 98

810669HE 2 810029HE 110 150 M16 20 30 - 155

810731HE 3 - 250 400 6 x M24 70 70 150 360

810732HE 3 - 250 315 6 x M24 70 70 150 380

810733HE 3 - 250 230 6 x M24 70 70 150 370

810734HE 3 - 350 500 8 x M24 85 85 196 445

810735HE 3 - 350 395 8 x M24 85 85 196 500

810775HE 1 810015HE 155 150 M16 25 30 - 202

810776HE 1 810016HE 188 180 M24 40 40 - 256

810784HE 1 810014HE 125 140 M16 30 25 - 168

127$��L�YDORUL�LQGLFDWL�VRQR�GDWL�SHU�FRQGL]LRQL�GL�SURYD�FRUULVSRQGHQWL�DG�XQD�YHORFLW¢�GèLPSDWWR�GL���P�V�

)LJ���)LJ���

B B

Ø A Ø A

Ø C 2Ø C 2

CC

)LJ���
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Vantaggi

• $WWHQXD]LRQH�GHOOD�YLEUD]LRQH�VXSHULRUH�DO�����D������USP�����+]�

ï�*DPPD�GDOOH�HOHYDWH�SUHVWD]LRQL�HG�RPRJHQHD

ï�&DUDWWHULVWLFKH�VWDELOL]]DWH�

ï�6HPSOLFLW¢�GL�PRQWDJJLR

ï�$QWLFRUURVLRQH��UHVLVWHQ]D�DOOD�QHEELD�VDOLQD
������RUH

ï�(VWHWLFD�


�'RSR�LO�PRQWDJJLR�VHJXHQGR�OH�LVWUX]LRQL�GHO�FDWDORJR

Frequenze proprie: 

ï�$VVLDOH���+]

ï�5DGLDOH�GD���D�����+]

Formula SILTECH ®

ï�%DVVD�ULJLGLĆFD]LRQH�GLQDPLFD

ï�6FRUULPHQWR�ULGRWWR

0RGHOOL]]D]LRQH�DG�HOHPHQWL�ĆQLWL�

Applicazioni

,VRODPHQWR�DQWLYLEUDWRULR�SHU�DSSDUDWL�ĆVVL��

ï�PDFFKLQH�URWDQWL�TXDOL�PRWRYHQWLODWRUL��FOLPDWL]]DWRUL��

PRWRSRPSH��PRWRFRPSUHVVRUL��JUXSSL�HOHWWURJHQL

ï�FDQDOL]]D]LRQL��VRIĆWWL��WUDVIRUPDWRUL��DUPDGL�HOHWWULFL�ð

3+(���
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Caratteristiche dimensionali

PH
E020&

��,

��$

)

'

( *

H(G

J

%

1

J

1

%

��$

��,

C

)LJ���

)LJ���

Modello Codice
Carico 

Nominale      
CN  (daN)

Fig. 
Ø A B* C D E F G H Ø I J 

Dimensioni (mm)

N 

P H E 0 2 0  4 
7 

12 

533701HE 
533702HE 
533703HE 

4 
7 

12 
1 40 40 M6 52 6,2 64 6,2 44 12 2,5 6 

P H E 0 2 0  2 0 
30 
50 

533704HE 
533705HE 
533706HE 

20 
30 
50 

2 60 40 M6 76 6,2 90 8,2 64 32 2,5 6 

P H E 0 2 0  7 0 
100 
130 

533707HE 
533708HE 
533709HE 

70 
100 
130 

2 80 40 M8 100 8,2 122 12,2 84 48 2,5 12 

P H E 0 2 0  1 6 0 
200 
260 

533710HE 
533711HE 
533712HE 

160 
200 
260 

2 100 40 M10 124 10,2 152 16,2 104 68 3 10 

PHE020                       325 
400 
500 

533713HE 
533714HE 
533715HE 

325 
400 
500 

2 150 40 M12 182 12,2 214 20,2 154 116 4,5 10 

P H E 0 2 0  6 4 0 
820 

1050 
1350

533716HE 
533717HE 
533718HE
533719HE

640 
820 

1050
1350 

2 200 40 M16 240 14,2 280 24,2 204 159 5,5 20 


�DOWH]]D��D�ULSRVR����PP��VRWWR�FDULFR����PP��YHGHUH�FDSLWROR�FDUDWWHULVWLFKH�WHFQLFKH�

&1��&DULFR�VWDWLFR�QRPLQDOH�LQ�FRPSUHVVLRQH�QHOOD�GLUH]LRQH�DVVLDOH�GHO�VXSSRUWR�



51www.homberger.com

9,���*DPPD�VXSSRUWL�LQGXVWULD ANTIVIBRANTI ELASTOMERICI

Caratteristiche tecniche

/H�FDUDWWHULVWLFKH�GèDWWHQXD]LRQH�GHOOD�YLEUD]LRQH�H�GHOOèDOWH]]D�

VRWWR� FDULFR� QRPLQDOH�� VRQR� YDORUL� VWDELOL]]DWL� GRSR� XQ� PHVH�

VRWWR�FDULFR�D���r�&��

&DUDWWHULVWLFKH�FRPXQL�

ï�)UHTXHQ]D�SURSULD�DVVLDOH��+]��VRWWR�FDULFR�QRPLQDOH

ï�)UHTXHQ]D�SURSULD�UDGLDOH�GD���D�����+]

ï�'HćHVVLRQH�PDVVLPD��

� � ï�DVVLDOH�����PP

� � ï�UDGLDOH��s��PP

7HQXWD�LQ�WHPSHUDWXUD���7HPSHUDWXUD�GL�XWLOL]]R��GD����r�&��D����r&

Altre caratteristiche

ï�%XRQ�FRPSRUWDPHQWR�GLQDPLFR�DOOH�DOWH�IUHTXHQ]H

ï�7HQXWD�D�IDWLFD�H�DJOL�VKRFN

ï�6FRUULPHQWR�ULGRWWR

$OWH]]D�VWDELOL]]DWD�LQ�IXQ]LRQH�GHO�FDULFR�

&5�&1�

$
OW
H]
]D
�V
R
WW
R
�F
DU
LF
R
��P

P
�

Altezza sotto carico

   900        1500        2100        2700        3300        3900        4500        5100        5700

20

14

10

8

6

100

90

80

70

60

50

 10           20           30           40           50           60            70           80           90         100

CR 

CN 
= 0,8

CR 

CN 
= 0,7

CR 

CN 
= 0,9

CR 

CN 
= 1

&RHIILFLHQWH�GèDWWHQXD]LRQH�GHOOH�YLEUD]LRQL�VWDELOL]]DWD

9HORFLW¢�GL�URWD]LRQH��USP�

&
R
HI
IL
FL
HQ
WH
�G
èD
WW
HQ
X
D]
LR
Q
H�
��
�

$
WW
HQ
X
D]
LR
Q
H�
�G
%
�

 CR                                carico reale
           = Rapporto                                                     

 CN                           carico nominale

Attenuazione vibratoria

)UHTXHQ]D�GL�VROOHFLWD]LRQH��+]�
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Montaggio

0RQWDJJLR�FODVVLFR

�����%DVH�PDFFKLQD�VRVSHVD�GLPHQVLRQH�!���0
�

��������YHGHUH�WDEHOOD�ê&DUDWWHULVWLFKH�GL�PRQWDJJLRë�

�����6WUXWWXUD�ĆVVD��VXROR��GLPHQVLRQH�!�OXQJKH]]D�GHO�VXSSRUWR�)


�������
�SHU�ULSDUWL]LRQH�GHL�FDULFKL�H�WHQXWD�DOOD�FRUURVLRQH�� �

   

�����9LWH���&



�����9LWH�+0���.�FRQ�URQGHOOD�IUD�WHVWD�GHOOD�YLWH�H�3+(����



������9LWH�ă�.�FRQ�URQGHOOD�IUD�GDGR�H�3+(����



������

�YLWHULD�TXDOLW¢�����PLQLPR

'LDPHWUR�.��PP� 0� 0� 0�� 0��

Coppia N.m � 5 �� ��

1RWD��QRQ�YHUQLFLDUH�L�VXSSRUWL�GRSR�LO�PRQWDJJLR

&RSSLD�GL�VHUUDJJLR�UDFFRPDQGDWD

&DUDWWHULVWLFKH�GL�PRQWDJJLR�H�FRGLFL�URQGHOOH�GL�SURWH]LRQH���QRQ�IRUQLWH�

&RGLFH� 

3+(����

'LPHQVLRQL��PP� 

.�)LJ���� /�PD[L�)LJ��� 0�PLQL�)LJ��� 

533701HE, 533702HE, 533703HE 
533704HE, 533705HE, 533706HE 
533707HE, 533708HE, 533709HE 
533710HE, 533711HE, 533712HE 
533713HE, 533714HE, 533715HE  
533716HE, 533717HE, 533718HE 

533719HE 

M5 
M5 
M6 
M8 

M10 
M12 

27 
40 
46 
47 
99 

127 

14 
34 
50 
70 

118 
162 

$OWUR�0RQWDJJLR
5RQGHOOD�GL�SURWH]LRQH�

�RS]LRQH���YHGHUH�WDEHOOD�

��/�PD[L

)LJ���
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Descrizione

,O�3+(����Hè�XQ�VXSSRUWR�LQ�JRPPD��6FKHPDWLFDPHQWH�SX´�HVVHUH�DVVLPLODWR�D�GXH�PHPEUDQH�FRQLFKH�VSHVVH�FRQ�DVVH�FRPXQH��

XQLWH�DOOD�EDVH�LQ�PRGR�GD�FRVWLWXLUH�XQD�JKLHUD�HODVWLFD�

(VLVWRQR�WUH�IRUPH�

ï��3+(����WXWWR�LQ�JRPPD

ï��3+(����FRQ�ĆVVDJJLR�YXOFDQL]]DWR

ï�3+(����FRQ�ĆVVDJJLR�PRQWDWR�VX�SLDVWUD�GL�EDVH�RYDOH�R�TXDGUDWD��NLW�IRUQLWR�VHSDUDWDPHQWH�

Funzionamento

/D�FRQFH]LRQH�GHO�VXSSRUWR�JOL�FRQIHULVFH�OH�VHJXHQWL�SURSULHW¢�IRQGDPHQWDOL��

ï�*UDQGH�HODVWLFLW¢�DVVLDOH

ï�)UHTXHQ]D�SURSULD�PROWR�EDVVD��TXDOFKH�+]�

ï�(IIHWWR�ĆQHFRUVD�SURJUHVVLYR�LQ�FDVR�GL�VKRFN�R�GL�VRYUDFFDULFKL�DFFLGHQWDOL

Vantaggi

ï�3RLFK«�OD�FDUDWWHULVWLFD�KD�XQ�SXQWR�GL�LQćHVVLRQH��VL�SX´�GHĆQLUH�XQD�VROX]LRQH�FKH�DEELD�XQD�VRWWRWDQJHQWH�VXSHULRUH�DOOD�IUHFFLD�

VWDWLFD�

ï�/èHODVWRPHUR�XWLOL]]DWR�SUHVHQWD�XQR�VPRU]DPHQWR� LQWULQVHFR�FRQ�XQD�FDSDFLW¢�GL�DVVRUELPHQWR�GL�HQHUJLD�FKH�FRVWLWXLVFH�XQ�

YDQWDJJLR�QRQ�WUDVFXUDELOH�ULVSHWWR�DG�XQD�PROOD�PHWDOOLFD

Raccomandazioni

ï�/D�ULFHUFD�GL�XQD�IUHTXHQ]D�SURSULD�EDVVD��IUHFFLD�LPSRUWDQWH��QRQ�GHYH�DQGDUH�D�VFDSLWR�GHOOD�VWDELOLW¢�GHOOD�VRVSHQVLRQH��DOWH]]D�

GHL�VXSSRUWL�

ï�,Q�FHUWL�FDVL��XWLOL]]D]LRQH�D�SLHQR�FDULFR��Hè�FRQVLJOLDELOH�SUHYHGHUH�GHL�ĆQHFRUVD�ODWHU

���/H�IUHTXHQ]H�SURSULH�LQGLFDWH�VRQR�YDOLGH�SHU�L�FDULFKL�PD[L�GHOOH�JDPPH�GèXWLOL]]R�FLWDWH�QHO�SDUDJUDIR���&DUDWWHULVWLFKH�WHFQLFKH

3+(���

�����)UHTXHQ]D�SURSULD��GD�����D���+]
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PP

BB

B

T3 x Ø TØ W

Ø AØ A Ø C 1

CØ C 1

Ø C3 Ø C2Ø C2

Ø W

)LJ��� )LJ��� )LJ���

Ø A  
(mm)

B  
(mm)

Codice PHE030

C
Ø C1 
(mm)

Ø C2 
(mm)

Ø C3 
(mm) 

Ø W 
(mm) 

T
P  

(mm)Tutto gomma Fig. Con fissaggi Fig. 

34 25 810002HE 1 - - - 8 8 - - - -

40 55 810003HE 1 - - - 14 14 - - - -

50 70 810005HE 1 - - - 14 14 - - - -

60 40 - - 810780HE 2 M10 - 25 25 40 M6 6 

85 70 810006HE 1 810766HE 2 M16 20 30 30 60 M8 8 

95 90 810008HE 1 810768HE 2 M16 20 30 30 60 M8 8 

108 90 810009HE 1 810769HE 2 M16 20 30 34 70 M10 10 

120 110 810012HE 1 - - - 20 30 - - - -

140 120 810013HE 1 810773HE 2 M16 25 40 35 70 M10 10 

125 140 810014HE 1 810784HE 2 M16 25 30 25 70 M10 10 

140 90 810019HE 1 810779HE 2 M16 28 12 28 70 M10 10 

140 56 810020HE 1 810770HE 2 M16 30 30 30 70 M10 10 

155 150 810015HE 1 810775HE 2 M16 25 30 30 90 M14 14 

188 180 810016HE 1 810776HE 2 M24 40 40 40 90 M14 14 

250 230 - - 810733HE 3 - 70 70 - 150 6 X M24 40 

350 290 - - 810736HE 3 - 85 85 - 196 8 X M24 40 

Piastra di fissaggio inferiore 

Codice PHE030 Codice kit di montaggio Fig. D (mm) E (mm) F (mm) G (mm) H (mm) 

810780HE 337566HE a 98/102 8,2 117 65 5 

810766HE 337567HE a 124/128 10,2 158 110 5 

810768HE 337567HE a 124/128 10,2 158 110 5 

810769HE 337568HE a 178/182 10,2 214 150 6 

810773HE 337568HE a 178/182 10,2 214 150 6 

810784HE 337568HE a 178/182 10,2 214 150 6 

810779HE 337568HE a 178/182 10,2 214 150 6 

810770HE 337568HE a 178/182 10,2 214 150 6 

810775HE 337569HE b 170 10,5 200 - 8 

810776HE 337569HE b 170 10,5 200 - 8

Caratteristiche dimensionali

)LJ��E)LJ��D

D

G D F

E

D
Ø E

HF
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&859(�&$5,&2�)5(&&,$�,1�&2035(66,21(�$66,$/(

 

 

HE

HE

H

E

HE

HE
HE

HE

HE

HE

HE
H
E

H
E

H
EH
E

Caratteristiche tecniche

Gamma 
d’utilizzo 

(daN)

Freccia sotto 
carico max 

(mm)

Ø A mm sotto 
carico 

nominale

Altezza B 
(mm)

Codici 

5-15 
10-40 
20-80 
15-60 

25-100 
35-150 

100-400 
100-390 
150-600 

5 
11 
14 
10 
15 
18 
20 
23 
24 

40 
50 
63 
80 

105 
124 
136 
134 
175 

25 
55 
80 
40 
70 
90 
90 

110 
120 

810002HE 
810003HE 
810005HE 
810780HE 
810766HE 
810768HE 
810769HE 
810012HE 
810773HE 

Gamma 
d’utilizzo (daN)

Freccia sotto 
carico max 

(mm)

Ø A mm 
sotto carico 

nominale
Altezza B (mm) Codici  

200-800 200-
800 200-800 

325-1300 
500-2000 

1250-5000 
2000-8000 
2250-9000 

3500-14000 

26 
16 
10 
30 
35 
50 
50 
60 
60 

170 
175 
166 
175 
240 
345 
345 
500 
500 

140 
90 
56 

150 
180 
230 
230 
290 
290 

810784HE 810779HE 
810770HE 810775HE 

810776HE 
810733HE 60 
810733HE 75 
810736HE 60 
810736HE 75 
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Descrizione

,O�VXSSRUWR�3+(����ª�FDUDWWHUL]]DWR�GD�

ï��8QD�SLDVWUD�GL�EDVH�FRQ�GXH�IRUL�GL�Ć�VVDJJLR�REOXQJKL

ï�8QD�FRSSHOOD�GL�SURWH]LRQH�GHOOèHODVWRPHUR�H�GL�ULSDUWL]LRQH�GHO�FDULFR

ï�8QD�SURWH]LRQH�DQWL�VKRFN�H�DQWL�ULPEDO]R�D�ULJLGH]]D�SURJUHVVLYD

Funzionamento

,O�GHVLJQ�GHO�VXSSRUWR�JOL�FRQIHULVFH�OH�VHJXHQWL�SURSULHW¢�GL�EDVH�

ï�5LJLGH]]H�GLIIHUHQ]LDWH�QHL�WUH�DVVL��YHUWLFDOH��ORQJLWXGLQDOH�H�WUDVYHUVDOH

ï�)XQ]LRQDPHQWR�GHOOèHODVWRPHUR�LQ�FRPSUHVVLRQH�HG�D�WDJOLR

ï�3RVVLELOLW¢�GL�DJJLXVWDPHQWR�GHOOD�SRVL]LRQH�JUD]LH�DL�IRUL�REOXQJKL

ï�1RWHYROH�HODVWLFLW¢�DVVLDOH

Vantaggi

ï�3RVD�GLUHWWD�GHO�PDFFKLQDULR�FRQ�L�VXRL�VXSSRUWL��VXO�VXROR�R�VXOOR�FKDVVLV

ï�,QVWDOOD]LRQH�UDSLGD�GHL�VXSSRUWL

ï�*RPPD�SURWHWWR�FRQWUR�JOL�DJHQWL�DJJUHVVLYL

ï�*DPPD����GXUH]]H�GL�JRPPD�SHU���PRGHOOL��LO�FKH�SHUPHWWH�OD�VFHOWD�GHOOD�PLJOLRU�VROX]LRQH�LQ�IXQ]LRQH�GHO�FDULFR�H�GHOOD�IUHTXHQ]D�

SHUWXUEDWULFH

Raccomandazione 

ï�,O�VXSSRUWR�GHYH�HVVHUH�PRQWDWR�LQ�PRGR�WDOH�FKH�VLD�OèDVVH�ORQJLWXGLQDOH�D�ULSUHQGHUH�LO�FDULFR�UDGLDOH�PDVVLPR

Applicazioni

$SSOLFD]LRQL�QDYDOL��VRVSHQVLRQH�GL�PRWRUL��WUDVSRUWL��PDFFKLQDUL�LPEDUFDWL��3X´�HVVHUH�XWLOL]]DWR�DQFKH�SHU�LQVWDOOD]LRQL

VWDWLFKH��JUXSSL�HOHWWURJHQL��SRPSH��YHQWLODWRULð�

3+(���

)UHTXHQ]D�SURSULD�DVVLDOH����+]����

����/H�IUHTXHQ]H�SURSULH�LQGLFDWH�VRQR�YDOLGH�SHU�L�FDULFKL�PD[L�GHOOH�JDPPH�GèXWLOL]]R�FLWDWH�QHO�SDUDJUDIR���&DUDWWHULVWLFKH�WHFQLFKH
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Caratteristiche dimensionali

Caratteristiche tecniche

Direzione della spinta
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Descrizione

,O�VXSSRUWR�3+(����Hè�FRVWLWXLWR�GD�XQD�R�SL»�VWUDWL�GL�HODVWRPHUR�

SRVWL�IUD�GHOOH�DUPDWXUH�PHWDOOLFKH�SLDQH�H�SDUDOOHOH��

4XHVWL� VXSSRUWL� SRVVRQR� HVVHUH� FLOLQGULFL� R� D� IRUPD� GL�

SDUDOOHOHSLSHGR��6RQR�FRQFHSLWL�SHU�VXSSRUWDUH�GHL�IRUWL�FDULFKL�

LQ� FRPSUHVVLRQH�� /H� ORUR� FDUDWWHULVWLFKH� PHFFDQLFKH� VRQR�

YDULDELOL� H� VRQR� GHWHUPLQDWH� HVVHQ]LDOPHQWH� GDOOD� GXUH]]D�

GHOOèHODVWRPHUR�H�GDO�QXPHUR�GHOOH�SLDVWUH�PHWDOOLFKH�LQWHUSRVWH�

,�WDVVL�GL�VROOHFLWD]LRQH�LQ�FRPSUHVVLRQH�YDULDQR�GD����D�����EDUV�

  

/H�DUPDWXUH�VRQR�LQ�JHQHUH�WUDWWDWH�SHU�UHVLVWHUH�DOOD�FRUURVLRQH

/èHODVWRPHUR�Hè�XQ�SROLFORURSUHQH�FDUDWWHUL]]DWR�GD�XQD�EXRQD�

WHQXWD�DJOL�DJHQWL�DWPRVIHULFL

Funzionamento

/D�FRQFH]LRQH�GHO�VXSSRUWR�3+(����JOL�FRQIHULVFH� OH�VHJXHQWL�

SURSULHW¢�IRQGDPHQWDOL�

ï��6SHVVRUH�OLPLWDWR

ï��*UDQGH�VXSHUĆFLH�GèDSSRJJLR

ï��3RVVLELO,W¢�GL�VRYUDSSRUUH�SL»�VXSSRUWL

ï��0RYLPHQWL�LQ�WXWWH�OH�GLUH]LRQL�GHOOèLQVLHPH�VRVSHVR

ï��5DSSRUWR�IUD�OH�ULJLGH]]H�DVVLDOH�H�UDGLDOH�HOHYDWR

ï��)RUWH�FDULFR�DVVLDOH

 

���� /H� IUHTXHQ]H� SURSULH� LQGLFDWH� VRQR� YDOLGH� SHU� L� FDULFKL�PD[L� GHOOH�

JDPPH�GèXWLOL]]R�FLWDWH�QHO�SDUDJUDIR���&DUDWWHULVWLFKH�WHFQLFKH

3+(���

)UHTXHQ]D�SURSULD����å����+]����
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ANTIVIBRANTI ELASTOMERICI9,���*DPPD�VXSSRUWL�LQGXVWULD

6XSSRUWL�FRQ�ĆVVDJJL��)LJ��$�

6XSSRUWL�VHQ]D�ĆVVDJJLR��)LJ��%�

Codici senza 
piastre  

intermedie

Codici con  
piastre  

intermedie  

A  
(mm) 

B  
(mm) 

D  
(mm) 

E  
(mm) 

H  
(mm) 

h  
(mm) 

Numero fori x Ø C 
(mm)  

L  
(mm) 

M  
(mm) 

Pesi 
(kg)  

539608HE 539607HE 182 142 255 170 49 40 6 x 9 58 235 5 

539612HE 539933HE 372 252 460 300 61 50 6 x 13 100 430 18 

539613HE - 702 252 805 300 61 50 6 x 17 95 765 35 

- 539267HE 160 110 230 110 58 44 4 x 15 35 202 5 

539821HE - 283 140 380 140 76 60 6 x 18 50 340 9,5 

Gamma 
d’utilizzo

(daN)

Freccia sotto 
carico maxi 

(mm)
Codice Durezza 

1000-4000 8 539821HE 50 

1250-5000 7 539608HE 60 

2500-10000 6 539607HE 45 

6250-25000 3,5 539267HE 70 

3750-15000 5 539607HE 60 

Gamma 
d’utilizzo 

(daN)

Freccia sotto 
carico max  

(mm)
Codice Durezza 

5000-20000 6 539612HE 45 

7500-30000 7 539612HE 60 

11250-45000 5 539613HE 60 

15000-60000 4 539933HE 60 

Codice A (=D) (mm) B (=E) (mm) H (mm) Carico statico maxi (daN)

539832HE 200 165 38 95 000 

539823HE 220 220 270 150 000 

539833HE 240 200 38 145 000 

539992HE 250 250 140 200 000 

539820HE 400 300 78 380 000 

539835HE 405 255 61 310 000 

539537HE 500 500 66,5 870 000 

539890HE 510 410 82 700 000 

539939HE 600 500 125 1 000 000 

539520HE 650 650 152 1 500 000 

539924HE 702 252 50 450 000 

539903HE 800 250 190 480 000 

539701HE 750 750 300 2 000 000 

519821HE 200 190 60 115 000 

519822HE 260 230 60 185 000 

519823HE 280 180 60 143 000 

Montaggio

E

L
L

B

H

HA

A

M h

Ø C

D

=
=

)LJ��%)LJ��$

Caratteristiche tecniche



�� www.homberger.com

ANTIVIBRANTI ELASTOMERICI9,���*DPPD�VXSSRUWL�LQGXVWULD

Supporti cilindrici

Supporti a predominanza radiale

H

Ø
 A

&RQILJXUD]LRQH�QRQ�FRQWUDWWXDOH��9RJOLDWH�FRQWDWWDUFL�

Codice A (mm) h (mm) B (mm) H (mm)
Ø C 

(mm)

Taglio
Compressione (daN)

(mm) (daN)

534646HE 150 62 120 70 12,5 20 200 1 500 

534647HE 150 62 120 70 12,5 20 150 1 000 

534455HE 232 74 190 86 16,5 25 500 2 000 

534456HE 232 74 190 86 16,5 25 625 3 500 

539898HE* 180 88 146 100 13 10 400 3 000 

539917HE* 180 66 146 76 13 10 250 1 500 

539940HE 300 x 480 318 430 x 219 350 18 70 4 500 13 000

539806HE 360 x 200 100 330 x 170 120 18 30 1 200 3 000

544051HE* 240 x 160 100 190 x 110 110 17 50 1 800 10 000 


�pezzo multistrato                                                                                                         6RQR�GLVSRQLELOL�GLYHUVH�LQWHUIDFFH�GL�ILVVDJJLR��9RJOLDWH�FRQWDWWDUFL�

B

A H

Configurazione non contrattuale. Vogliate contattarci.

Ø C h

Codice Ø A (mm) H (mm) Carico statico nominale (daN)

539904HE 

544051HE 

539796HE 

539983HE 

539539HE 

539938HE 

539937HE 

539900HE 

544078HE 

544079HE 

544080HE 

115 

150 

200 

200 

275 

320 

350 

400 

600 

600 

860 

54 

110 

94,5 

90 

275 

19 

105 

117 

167 

285 

300 

1 500 

12 000 

18 000 

5 000 

5 000 

100 000 

110 000 

150 000 

300 000 

433 000 

650 000 

6RQR�GLVSRQLELOL�GLYHUVH�LQWHUIDFFH�GL�ILVVDJJLR��9RJOLDWH�FRQWDWWDUFL�
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3+(���

Descrizione

,O� VXSSRUWR� 3+(���� Hè� FRVWLWXLWR� GD� XQ� DQHOOR� LQ� JRPPD�

YXOFDQL]]DWR�D���DUPDWXUH�PHWDOOLFKH�GL�IRUPD�WURQFR�FRQLFD

ï�$UPDWXUD�LQWHUQD�FRQ�IRUR�PDVFKLDWR

ï�$UPDWXUD�HVWHUQD�FRQ�EDVH�TXDGUDWD����IRUL��R�EDVH�ORVDQJD����IRUL�

ï�*RPPD�QDWXUDOH�YXOFDQL]]DWD��FXVFLQHWWR�DQWLVFLYROR

ï�&RSSHOOD�GL�SURWH]LRQH�GHOOD�JRPPD�H�GL�ULSDUWL]LRQH�GHL�FDULFKL

Funzionamento

/D�FRQFH]LRQH�GHO�VXSSRUWR�3+(����JOL�FRQIHULVFH� OH�VHJXHQWL�

SURSULHW¢�IRQGDPHQWDOL�

• 8QèHODVWLFLW¢�DVVLDOH�GD�GXH�D�WUH�YROWH�VXSHULRUH�D�TXHOOD�UDGLDOH�

ï��/D�JRPPD�ODYRUD�FRQWHPSRUDQHDPHQWH�D�WDJOLR�H�D�FRPSUHVVLRQH

•  &RPSRUWDPHQWR�GD�ĆQH�FRUVD�SURJUHVVLYR�QHL�FDVL�GL�VKRFN�R�

sovraccarichi accidentali

ï��(IIHWWR�DQWLGHUDSDQWH��SRVD�GLUHWWD�D�WHUUD�

Vantaggi

ï�3RVD�GLUHWWD�GHOOèDSSDUDWR��FRQ�L�VXRL�VXSSRUWL��D�WHUUD

ï�5DSLGLW¢�GL�SRVL]LRQDPHQWR�GHL�VXSSRUWL

ï�6SRVWDPHQWR�IDFLOH�GHOOèLQVLHPH�VRVSHVR

ï�3URWH]LRQH�GHOOD�JRPPD�FRQWUR�JOL�DJHQWL�DJJUHVVLYL

ï� *DPPD� HVWHVD�� WUH� GXUH]]H� GHOOD� JRPPD� SHU� L� �� PRGHOOL�

HVLVWHQWL�SHUPHWWRQR�OD�VFHOWD�RWWLPDOH�GHO�VXSSRUWR�LQ�IXQ]LRQH�

GHO�FDULFR�H�GHOOD�IUHTXHQ]D�SHUWXUEDWULFH

ï�3RVVLELOH�XWLOL]]R�GL�XQD�URQGHOOD�DQWL�ULPEDO]R

Raccomandazioni

ï�3HU�QRQ�GDQQHJJLDUH�OD�VRVSHQVLRQH�GHOOèDSSDUDWR��RFFRUUH�IDU�

DWWHQ]LRQH�D�FKH�WXWWL�L�FROOHJDPHQWL�FRQ�OèHVWHUQR�VLDQR�HODVWLFL�

ï�,�VXSSRUWL�3+(����GRYUDQQR�HVVHUH�PRQWDWL�LQ�PRGR�WDOH�FKH�LO�

ORUR�DVVH�VLD�SDUDOOHOR�DOOD�GLUH]LRQH��GHOOD�YLEUD]LRQH�SULQFLSDOH�

���� /H� IUHTXHQ]H� SURSULH� LQGLFDWH� VRQR� YDOLGH� SHU� L� FDULFKL�PD[L� GHOOH�

JDPPH�GèXWLOL]]R�FLWDWH�QHO�SDUDJUDIR���&DUDWWHULVWLFKH�WHFQLFKH

)UHTXHQ]D�SURSULD����å����+]�����
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ANTIVIBRANTI ELASTOMERICI9,���*DPPD�VXSSRUWL�LQGXVWULD

Caratteristiche dimensionali

Caratteristiche tecniche

3+(������EDVH�ORVDQJD�������������������������������������������������������������������3+(������EDVH�TXDGUD

F

F

D

D

D F

XX X’

X’

Ø E
Ø E

B

J

Ø A Ø A

CC

B

J

6H]LRQH��;;è 6H]LRQH��;;è

Modello Codice Durezza Ø A (mm) B (mm) C D (mm) E (mm) F (mm) J (mm) Peso  (gr) 

Base losanga
530603HE 
530613HE 

45.60.75 
45.60.75 

69 
84 

41 
51 

M12 
M12 

98 
115 

9 
11 

114 
137 

6 
7 

250 
450 

Base quadra
     530622HE
     530642HE   
     530652HE* 

45.60.75 
45.60 

45.60.75 

100 
133 
133 

52 
69 
69 

M12 
M16 
M16 

90 
114 
114 

11 
13 
13 

114 
144 
144 

7 
9 
9 

1000 
2300 
2700 


�DQWLYLEUDQWH�PDUFKLDWR�FRQ�OHWWHUD�5��ULQIRU]DWR�

Gamma  d’utilizzo         
(daN)

Freccia sotto carico 
maxi (mm)

Codice Durezza

10 - 42 3,5 530603HE 45 

15 - 60 3 530603HE 60 

20 - 93 3,5 530613HE 45 

30 - 125 4 530603HE 75 

40 - 165 3,5 530613HE 60 

50 - 210 5 530622HE 45 

65 - 260 3 530613HE 75 

Gamma  d’utilizzo         
(daN)

Freccia sotto carico 
maxi (mm)

Codice Durezza

65 - 275 4,5 530622HE 60 

95 - 380 3,5 530622HE 75 

110 - 450 8 530642HE 45 

175 - 700 8 530642HE 60 

250 - 1000 8 530652HE 45 

325 - 1300 8 530652HE 60 

450 - 1800 8 530652HE 75 
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&859(�&$5,&2�)5(&&,$�,1�&2035(66,21(�$66,$/(

h

Montaggio

7XWWL�L�VXSSRUWL�VRQR�LGHQWLĆFDWL�FRQ�GHL�VHJQL�FRQYHQ]LRQDOL��VLD�FRQ�XQ�SXQWR�GL�YHUQLFH��VLD�FRQ�GHL�QXPHUL�LQGLFDQWL�OD�GXUH]]D��

JULJLR� �GXUH]]D�����YHUGH� �GXUH]]D�����EOX� �GXUH]]D���

H
E

H
E

HE

HE

HE

H
E

H
E

H

E

H
E

H
E

HE

H

E

H
E

HE

0RQWDJJLR�FRQ�URQGHOOH�DQWL�ULPEDO]R��QRQ�GL�ĆQLWXUD�

/D�URQGHOOD�DQWL�ULPEDO]R��QRQ�IRUQLWD��YLHQH�ĆVVDWD�DOOD�SDUWH�LQIHULRUH�

GHOOèDUPDWXUD� LQWHUQD�� ,Q� TXHVWR� FDVR�� QRQ� GLPHQWLFDUH� GL� SUHYHGHUH�

XQD�]HSSD��6SHVVRUH�SUHYLVWR�SHU�OD�]HSSD��

������+(�� Kb����PP

������+(�� Kb����PP

������+(�� Kb����PP

������+(�� Kb�����PP

������+(�� Kb�����PP

0RQWDJJLR�FODVVLFR
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Descrizione

,O�VXSSRUWR�3+(����Hè�FRVWLWXLWR�GD�XQ�DQHOOR�LQ�JRPPD�YXOFDQL]]DWD�D�GXH�DUPDWXUH�PHWDOOLFKH�GL�IRUPD�WURQFRQLFD�

ï�$UPDWXUH�LQWHUQH�FRQ�IRUR�PDVFKLDWR

ï�$UPDWXUH�HVWHUQH�FRQ�EDVH�TXDGUDWD����IRUL�

Funzionamento

/D�FRQFH]LRQH�GHO�VXSSRUWR�3+(����JOL�FRQIHULVFH�OH�VHJXHQWL�SURSULHW¢�IRQGDPHQWDOL�

ï�,O�UDSSRUWR�IUD�OD�ULJLGH]]D�UDGLDOH�H�TXHOOD�DVVLDOH�GHJOL�HOHPHQWL�Hè�GL�FLUFD������LO�FKH�GD�DO�VXSSRUWR�XQèHFFHOOHQWH�VWDELOLW¢�

Vantaggi

ï�4XDWWUR�PRGHOOL��FDSDFLW¢�GL�FDULFR�GD����D�������GD1

ï�6XSSRUWR�D�LVR�ULJLGH]]D�LQ�DVVLDOH�H�LQ�UDGLDOH

ï�0RQWDJJLR�H�HIĆFDFLD�PXOWLGLUH]LRQDOH��,�VXSSRUWL�SRVVRQR�HVVHUH�VROOHFLWDWL�LQ�FRPSUHVVLRQH��WUD]LRQH�H�WDJOLR�

ï�&ORURSUHQH�UHVLVWHQWH�DJOL�ROLL�

ï�5DSLGLW¢�GL�SRVL]LRQDPHQWR�GHL�VXSSRUWL�

Applicazioni

0RWRUL��SRPSH��DULD�FRQGL]LRQDWD��YHQWLODWRUL��WUDVIRUPDWRUL��,O�3+(����SX´�HVVHUH�DGDWWR�DQFKH�SHU�OD�VRVSHQVLRQH�VX�YHLFROL�H�

DQFKH�SHU�L�ĆVVDJJL�D�SDUHWH�H�D�VRIĆWWR�

���/H�IUHTXHQ]H�SURSULH�LQGLFDWH�VRQR�YDOLGH�SHU�L�FDULFKL�PD[L�GHOOH�JDPPH�GèXWLOL]]R�FLWDWH�QHO�SDUDJUDIR���&DUDWWHULVWLFKH�WHFQLFKH

3+(���

)UHTXHQ]D�SURSULD�����å����+]����
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Caratteristiche dimensionali

H

 A

A

B

B

Ø D

Ø C

G
I

T
Ø E

Caratteristiche tecniche

Codice
A  

(mm) 
B  

(mm) 
Ø C 

(mm) 
Ø D 

(mm) 
Ø E 

G  
(mm) 

H  
(mm) 

I  
(mm) 

T  
(mm) 

Peso   
(kg) 

530906 11HE/14HE 49,5 60 58 5,2 M6 20 28 18 1,6 0,2 

530906 21HE/26HE 63,5 75 76 6,4 M10 30 38 25 2,3 0,4 

530906 31HE/34HE 143 175 168 13,5 M16 65 90 59 4,7 4,5 

530906 41HE/44HE 

C4000 

108 133 124 11,9 M16 19 63 38 4 1,8 

Codice
Carico statico maxi (daN)

Applicazione mobile Applicazione statica

530906 11HE 6,5 13 

530906 12HE 14 28 

530906 13HE 26 52 

530906 14HE 45 90 

530906 21HE 13 26 

530906 22HE 24 48 

530906 23HE 34 68 

530906 24HE 60 120 

530906 25HE 72 144 

530906 26HE 92 184 

530906 41HE 70 140 

530906 42HE 118 236 

530906 43HE 160 320 

530906 44HE 250 500 

530906 31HE 90 180 

530906 32HE 125 250 

530906 33HE 165 330 

330 660530906 34HE 
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ANTIVIBRANTI ELASTOMERICI9,���*DPPD�VXSSRUWL�LQGXVWULD

Descrizione

,O�3+(����Hè�FRVWLWXLWR�GD�XQ�DQHOOR�LQ�JRPPD�YXOFDQL]]DWR�VX�GXH�DUPDWXUH�FRQFHQWULFKH�

/èDUPDWXUD�HVWHUQD�Hè�XQ�FLOLQGUR�FRQ�FROODUH����IRUPH�GLYHUVH��

Funzionamento

/D�FRQFH]LRQH�GHO�3+(����JOL�FRQIHULVFH�OH�VHJXHQWL�SURSULHW¢�IRQGDPHQWDOL�

ï�8QèHODVWLFLW¢�DVVLDOH�TXDWWUR�YROWH�SL»�LPSRUWDQWH�GL�TXHOOD�UDGLDOH

ï�)XQ]LRQDPHQWR�GHOOD�JRPPD�D�WDJOLR

ï�&RPSRUWDPHQWR�GD�ĆQH�FRUVD�SURJUHVVLYR�QHL�FDVL�GL�VKRFN�R�VRYUDFFDULFKL�DFFLGHQWDOL��D�FRQGL]LRQH�GL�XWLOL]]DUH�XQD�URQGHOOD�

PHWDOOLFD�GL�WDOORQDPHQWR�FKH�FRSUD�OD�FDORWWD�LQ�JRPPD��YHGHUH�PRQWDJJLR�

ï�3HUPHWWH�GL�UHDOL]]DUH�PRQWDJJL�LQ�VLFXUH]]D

Vantaggi

ï�*DPPD�HVWHVD����GXUH]]H�GL�JRPPD�SHU�L����PRGHOOL�HVLVWHQWL�SHUPHWWRQR�OD�VFHOWD�RWWLPDOH�GHO�VXSSRUWR�LQ�IXQ]LRQH�GHO�FDULFR�H�

GHOOD�IUHTXHQ]D�SHUWXUEDWULFH�

Raccomandazioni

ï�3HU�QRQ�GDQQHJJLDUH�OD�VRVSHQVLRQH�GHO�PDFFKLQDULR�RFFRUUH�IDU�DWWHQ]LRQH�FKH�WXWWL�L�VXSSRUWL�VLDQR�DSSRJJLDWL�D�WHUUD�

ï�,�3+(����GHYRQR�HVVHUH�PRQWDWL�LQ�PRGR�WDOH�FKH�LO�ORUR�DVVH�VLD�SDUDOOHOR�DOOD�GLUH]LRQH�GHOOD�YLEUD]LRQH�SULQFLSDOH�

���/H�IUHTXHQ]H�SURSULH�LQGLFDWH�VRQR�YDOLGH�SHU�L�FDULFKL�PD[L�GHOOH�JDPPH�GèXWLOL]]R�FLWDWH�QHO�SDUDJUDIR���&DUDWWHULVWLFKH�WHFQLFKH

3+(���

)UHTXHQ]D�SURSULD����å����+]����
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Caratteristiche dimensionali

Modello
Codice 

Ø A 
(mm) 

B 
(mm) 

Ø C 
(mm) 

D 
(mm)

E 
(mm) 

F 
(mm) 

G 
(mm) 

H 
(mm) 

J  
(mm) 

K 
(mm) 

Peso 
(gr)

Con fissaggio Senza foro fissaggio

PHE080 531201HE Fig.c – – 20 11 6,2 19 3,2 25 3 7 1 4 8 

PHE080 531301HE Fig. c – – 26 28 8 26 5,2 36 12,5 11,5 1,5 12 40 

PHE080  – – 531401HE Fig. a 37,5 40 12,1 – – 48 18 18 2 8 110 

PHE080  – – 531402HE Fig. a 37,5 51 12,1 – – 48 24 18 2 8 130 

PHE080  531216HE Fig. d – – 49,1 47 12,2 69 8,2 72 20 18 2 12 190 

PHE080  531611HE Fig.d – – 49,1 60 12,2 69 8,2 72 31 18 2 12 290 

PHE080 – – 531701HE Fig. a 55,7 55 18,2 – – 70 27 19 3 10 370 

PHE080  – – 531702HE Fig. a 55,7 70 18,2 – – 70 39 19 3 18 480 

PHE080 531240HE Fig. d – – 57,2 70 18,2 86 10,5 90 39 19 3 18 500 

PHE080  531259HE Fig. b – – 65 75 20,2 78 8,5 90 29 28 3 18 560 

PHE080 531261HE Fig. d – – 66,5 93 20,2 95 8,5 107 47 28 3 18 780 

PHE080 531714HE Fig. d – – 76 90 22,2 100 8,5 112 42 28 3 18 880 

PHE080  531327HE Fig. d – – 76 110 22,2 100 8,5 112 49 28,5 3 18 960 

PHE080 – – 531902HE Fig. a 74 110 22,2 – – 100 49 28 3 18 960 

PHE080  531939HE Fig. d – – 87,5 100 40,2 114 8,5 127 47 33 3 20 1300 

PHE080 531947HE Fig. b – – 86 120 40,2 104 10,5 120 63 33 4 22 1500 

PHE080 531933HE Fig. b – – 118 98 60,2 145 10,5 164 36 46 4 22 2200 

PHE080  531932HE Fig. b – – 118 140 60,2 145 10,5 164 66 46 4 22 3000 

PHE080  531931HE Fig.b – – 118 170 60,2 145 10,5 164 96 46 5 30 3800 

PHE080  531940HE Fig. b – – 170 167 80 204 12,2 230 95 53 5 30 7100 

PHE080 531941HE Fig. b – – 170 185 80 204 12,2 230 113 53 5 30 7700 

Ø C

H
G J

B

Ø A

K

Ø E Ø E D

F K
K D

F

F

E

K

D

F

Ø C

H
G J

B

Ø A

Ø C Ø C

H H

G GJ J

B B

Ø A Ø A

F

�����������������������)LJ��D� � � �������������)LJ��E� � ���������������)LJ��F� �����������������)LJ��G
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531401HE

531702HE

531216HE

531932HE

&859(�',�&$5,&2�)5(&&,$�,1�&2035(66,21(�$66,$/(

Caratteristiche tecniche

Gamma 
d’utilizzo 

(daN)

Freccia sotto 
carico maxi 

(mm)
Codice Durezza 

1-6 1 531201HE 45 

2-8 0,8 531201HE 60 

2-10 0,5 531201HE 75 

5-20 1,5 531301HE 45 

7-30 1,2 531301HE 60 

10-40 0,8 531301HE 75 

10-50 2,5 531401HE 45 

15-65 1,8 531401HE 60 

15-65 2,5 531402HE 45 

15-70 4 531216HE 45 

20-80 1,5 531401HE 75 

20-85 1,8 531402HE 60 

20-85 4 531611HE 45 

25-100 3 531216HE 60 

25-100 3,5 531701HE 45 

25-110 1,5 531402HE 75 

30-120 2 531216HE 75 

30-120 3 531611HE 60 

30-135 3,5 531240HE 45 

30-135 3,5 531702HE 45 

35-150 1,5 531611HE 

Gamma 
d’utilizzo 

(daN)

Freccia sotto 
carico maxi 

(mm)
Codice Durezza 

35-150 3 531701HE 60 

40-175 5 531259HE 45 

45-180 2 531701HE 75 

45-190 3 531240HE 60 

45-190 3 531702HE 60 

55-225 5 531714HE 45 

60-240 3,5 531259HE 60 

60-250 2 531240HE 75 

60-250 2 531702HE 75 

60-250 5 531261HE 45 

60-250 5 531327HE 45 

60-250 5 531902HE 45 

75-300 2 531259HE 75 

80-320 4,5 531714HE 60 

80-325 4,5 531939HE 45 

85-350 3,5 531261HE 60 

90-360 4,5 531327HE 60 

90-360 4,5 531902HE 60 

95-380 3 531714HE 75 

100-400 4,5 531947HE 45 

105-420 2 531261HE 75 

Gamma 
d’utilizzo 

(daN)

Freccia sotto 
carico maxi 

(mm)
Codice Durezza   

110-450 3,5 531939HE 60 

110-450 3 531327HE 75 

110-450 3 531902HE 75 

110-450 6,5 531933HE 45 

135-550 2,5 531939HE 75 

135-550 3,5 531947HE 60 

150-600 5 531933HE 60 

165-670 2,5 531947HE 75 

175-700 6,5 531932HE 45 

210-850 6,5 531931HE 45 

225-900 5 531932HE 60 

275-1100 3 531932HE 75 

275-1100 5 531931HE 60 

310-1250 11 531940HE 45 

350-1400 3 531931HE 75 

400-1600 11 531941HE 45 

450-1800 8,5 531940HE 60 

525-2100 8,5 531941HE 60 

575-2300 5 531940HE 75 

650-2600 5 531941HE 75 75 
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531327HE 531941HE

)LJ������0RQWDJJLR�WUD�L��SLHGL�GHOOèDS�

SDUDWR�HG�LO�WHODLR�PHWDOOLFR�

)LJ���

)LJ������0RQWDJJLR�WUD�GXH�VWDIIH�VX�

SDUHWH�YHUWLFDOH�

)LJ������'XH�VXSSRUWL�PRQWDWL�LQ�

RSSRVL]LRQH��4XHVWD�VROX]LRQH�

SHUPHWWH�GL�UDGGRSSLDUH�OD�IUHFFLD�

VRWWR�OR�VWHVVR�FDULFR�

)LJ������0RQWDJJLR�WUD�LO�WHODLR�H�FHPHQWR�

�DQHOOL�GL�FHQWUDJJLR��

0217$**,2�,1�6(5,(

0217$**,2�&/$66,&2

0217$**,2�529(6&,$72

Fig. 5 - Montaggio con soletta di zavor-

ramento. Questa soluzione permette di 

aumentare la massa sospesa, quindi di 

ridurre le ampiezze delle vibrazioni e la 

frequenza della sospensione.

supporto 

fisso

bâti 

fixe

Charge

Carico

Montaggio
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Descrizione

,O�VXSSRUWR�3+(����Hè�FRVWLWXLWR�GD�XQ�DQHOOR�LQ�JRPPD�YXOFDQL]]DWR�VX�XQ�WXER�FHQWUDOH�

ï�$UPDWXUD�LQWHUQD��ERFFROD�FLOLQGULFD

ï�*RPPD�YXOFDQL]]DWD��IRUPDWD�GD�XQ�DQHOOR�VXSHULRUH�H�XQD�ćDQJLD�LQIHULRUH�FRQ�IXQ]LRQH�GL�DSSRJJLR�QHO�PRQWDJJLR

Funzionamento

/D�FRQFH]LRQH�GHO�VXSSRUWR�3+(����JOL�FRQIHULVFH�OH�VHJXHQWL�SURSULHW¢�IRQGDPHQWDOL�

ï�)XQ]LRQDPHQWR�GHOOD�JRPPD�D�WDJOLR

ï�(IIHWWR�DQWLULPEDO]R

ï�3HUPHWWH�GL�UHDOL]]DUH�PRQWDJJL�LQ�VLFXUH]]D

Vantaggi

ï�6HPSOLFLW¢�GL�PRQWDJJLR

ï�3URGRWWL�VHPSOLFL�HG�HFRQRPLFL

ï�*DPPD�GL�FDULFR�HVWHVD

����/H�IUHTXHQ]H�SURSULH�LQGLFDWH�VRQR�YDOLGH�SHU�L�FDULFKL�PD[L�GHOOH�JDPPH�GèXWLOL]]R�FLWDWH�QHO�SDUDJUDIR���&DUDWWHULVWLFKH�WHFQLFKH

3+(���

)UHTXHQ]D�SURSULD�����å����+]����
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Ø D

Ø F

Ø C

Ø A

B

G

E

� �������)LJ����� � � ���������)LJ�����SHU�������+(��

Montaggio

Caratteristiche dimensionali

Caratteristiche tecniche


4XHVWR�3+(����VL�PRQWD�SHU�FRSSLH��YHGHUH�PRQWDJJLR�ILJ���

Codice Ø A (mm) B (mm) Ø C (mm) Ø D (mm) E (mm) Ø F (mm) G (mm)

539887HE 20,6 17,5 10 27,7 5,6 20,6 8

539190HE 31,5 25,4 13 44,5 10,4 31,5 10

539886HE 34,3 35 13 50,8 13,5 34,3 16

539191HE 41,1 44,5 16 63,5 15,7 41,1 19

     *539920HE 38 23 16 64 16 38,5 19

539951HE 56,6 50,8 20 95 25,4 56 20

Codice Durezza
Gamma 

d’utilizzo (daN)

Freccia sotto 
carico max 

(mm)

539887HE
45
60

8-35
10-50

0,7
0,7

539190HE
45
60

15-75
25-100

1,2
1,2

539886HE
60
75

35-150
80-330

1,2
1,2

Codice Durezza
Gamma 

d’utilizzo (daN)

Freccia sotto 
carico max 

(mm)

539191HE
60
75

60-250
125-500

2
2

539920HE
45
75

100-400
250-1 000

2
1

539951HE
45
65

175-700
250-1 000

3
3
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Descrizione

6XSSRUWR� LQ�GXH�SDUWL��FRVWLWXLWR�GD�XQ�HOHPHQWR�HODVWRPHULFR�

YXOFDQL]]DWR�VX�XQD�ERFFROD�FHQWUDOH

ï�$UPDWXUD�LQWHUQD��ERFFROD�FLOLQGULFD

ï�(ODVWRPHUR�YXOFDQL]]DWR��FORURSUHQH�LQ�XQD�JDPPD�GL�FLQTXH�

GXUH]]H�GLYHUVH

Funzionamento

/D�FRQFH]LRQH�GHO�3+(����JOL�FRQIHULVFH�OH�VHJXHQWL�SURSULHW¢�

IRQGDPHQWDOL�

ï�(OHPHQWR�HODVWRPHULFR�UHVLVWHQWH�DOOR�VWUDSSR��FKH�VRSSRUWD�

dei carichi assiali e radiali

ï�6XSSRUWR�D�ULJLGH]]D�XJXDOH�LQ�DVVLDOH�H�LQ�UDGLDOH

ï�$VVRUEH�OH�YLEUD]LRQL�H�ULGXFH�L�UXPRUL�LQ�WXWWH�OH�SRVL]LRQL

Vantaggi

ï�%XRQ�LVRODPHQWR�GHO�UXPRUH�WUDVPHVVR�SHU�YLD�VROLGD

ï�&ORURSUHQH�UHVLVWHQWH�DOOèROLR

ï�3URGRWWR�VHPSOLFH�HG�HFRQRPLFR

ï�6HPSOLFLW¢�GL�PRQWDJJLR

ï�&LQTXH�WDJOLH�SHU�XQD�FDSDFLW¢�GL�FDULFR�VRWWR�SUHVVLRQH�DVVLDOH�

GD����D�������.J�H�VRWWR�SUHVVLRQH�UDGLDOH�ĆQR�D�����.J

ï�(IIHWWR�DQWLULPEDO]R�TXDQGR�Hè�PRQWDWR�FRQ�XQD�URQGHOOD�

Applicazioni

,�VXSSRUWL�3+(�����VRQR�XWLOL]]DWL�SHU�OH�DSSOLFD]LRQL�VWDWLFKH�R�

PRELOL�FRPH��SRPSH��PRWRUL�HOHWWULFL�H�D�FRPEXVWLRQH� LQWHUQD��

WUDVPLVVLRQL��FDELQH�GL�PH]]L�RSHUDWLYL��UDGLDWRUL�HFF���

��� /H� IUHTXHQ]H� SURSULH� LQGLFDWH� VRQR� YDOLGH� SHU� L� FDULFKL� PD[L� GHOOH�

JDPPH�GèXWLOL]]R�FLWDWH�QHO�SDUDJUDIR���&DUDWWHULVWLFKH�WHFQLFKH

3+(���

)UHTXHQ]D�SURSULD����å����+]����
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Caratteristiche dimensionali

TelaioRondella 
antirimbalzo

Apparato 
da isolare

Rondella 
antirimbalzo

D

Ø A

E

Ø B Ø B

R

E

D

R

Ø C

Ø G F

FØ G

Ø C
Telaio

Apparato 
da isolare

G: Ø di alloggiamento

C: Ø dell’elastomero

F: altezza libera

R: raggio di curvatura da    

    prevedere

(�� OR� VSHVVRUH� GL� PRQWDJJLR� SX´� HVVHUH� (�� R� (�� LQ� IXQ]LRQH� GHO� FDULFR� H� GHOOD� IUHTXHQ]D� SURSULD� QHFHVVDULD� �YHGHUH� WDEHOOD�

FDUDWWHULVWLFKH�WHFQLFKH��

Ø a

e

Ø b
3HU� LO� PRQWDJJLR� VRQR� UDFFRPDQGDWH� OH� URQGHOOH� LQ� DFFLDLR�

JDOYDQL]]DWR��SHUPHWWRQR�GL�UHDOL]]DUH�XQ�HIIHWWR�DQWLULPEDO]R�

�QRQ�IRUQLWH�

Codice
Ø A 

(mm)
Ø B 

(mm)
Ø C 

(mm)
D  

(mm)
F  

(mm)

Interfaccia di montaggio
Peso  
(gr)Ø G 

(mm)
R  

(mm)

530903 11HE/15HE 10,4 33,2 20,1 12,3 31,7 19 1 43

530903 21HE/25HE 13,5 47,7 33 19,8 49,2 31,7 1,5 142

530903 31HE/35HE 16,7 64,8 40,1 22,8 61,7 38,1 2,3 313

530903 41HE/45HE 23,8 88,9 58,4 25,4 73,1 57,1 3 670

530903 51HE/55HE 27 123,9 64,8 31,7 85,8 63,5 3 1 306

Codice

Rondelle

Ø a  
(mm)

Ø b  
(mm)

e  
(mm)

Peso  
(gr)

530903 11HE/15HE 
530903 21HE/25HE 
530903 31HE/35HE 
530903 41HE/45HE 
530903 51HE/55HE 

39,6
54,1
71,3
98,5

133,3

10,3
13,5
16,7
23,8
27,0

2,2
3,4
4,7
6,3
9,5

24
54

140
368
991
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Caratteristiche tecniche

5
3
0
9
0
3
-1

4
H

E

5
3
0
9
0
3
-1

3
H

E

5
3
0
9
0
3
-1

2
H

E

530903-1
1HE

5
3

0
9

0
3

-1
5

H
E

0RQWDJJLR�VSHVVRUH�(��H�(�

CURVE CARICO/FRECCIA IN COMPRESSIONE ASSIALE

,�FDULFKL�PDVVLPL�GLSHQGRQR�GDOOD�FRPSUHVVLRQH�GL�PRQWDJJLR�FRQIURQWDQGR�JOL�VSHVVRUL�(��H�(��

Codice

Interfaccia spessore E1
carico per supporto

Interfaccia spessore E2
carico per supporto

Assiale (daN) Radiale(daN) Fo (Hz) E
1
 (mm) Assiale (daN) Radiale(daN) Fo (Hz) E

2
 (mm)

530903 11HE 18 9

15 9,5

18 9

15 9,5

530903 12HE 40 13 40 13

530903 13HE 63 18 63 18

530903 14HE 113 22 113 22

530903 15HE 136 27 136 27

530903 21HE 59 22

12 14

27 18

15 12,5

530903 22HE 79 29 54 36

530903 23HE 109 40 72 56

530903 24HE 172 75 118 81

530903 25HE 286 127 172 127

530903 31HE 95 40

11 22

40 31

15 19

530903 32HE 159 63 68 47

530903 33HE 222 102 102 72

530903 34HE 390 175 147 111

530903 35HE 604 313 227 163

530903 41HE 122 61

10 28,5

68 50

15 25,5

530903 42HE 231 104 136 100

530903 43HE 350 156 181 136

530903 44HE 531 268 227 181

530903 45HE 954 443 272 263

530903 51HE 518 109

10 32

136 68

15 25,5

530903 52HE 877 154 227 100

530903 53HE 1 172 277 318 136

530903 54HE 1 609 404 409 213

530903 55HE 2 072 640 545 300

Colore 
identificativo

Rosso & Bianco

Giallo & Bianco

Verde & Bianco

Blu & Bianco

Viola & Bianco

Rosso & Bianco

Giallo & Bianco

Verde & Bianco

Blu & Bianco

Viola & Bianco

Rosso & Bianco

Giallo & Bianco

Verde & Bianco

Blu & Bianco

Viola & Bianco

Rosso & Bianco

Giallo & Bianco

Verde & Bianco

Blu & Bianco

Viola & Bianco

Rosso & Bianco

Giallo & Bianco

Verde & Bianco

Blu & Bianco

Viola & Bianco



�� www.homberger.com

ANTIVIBRANTI ELASTOMERICI9,���*DPPD�VXSSRUWL�LQGXVWULD

530903 41HE530903 42HE530903 4
3H

E

5
3
0
9
0
3
 4

4
H

E

5
3
0
9
0
3
 4

5
H

E

530903 41HE530903 42HE
530903 4

3H
E5

3
0
9
0
3
 4

4
H

E

5
3
0
9
0
3
 4

5
H

E

530903 51HE530903 5
2HE5

3
0
9
0
3
 5

3
H

E5
3
0
9
0
3
 5

4
H

E

5
3
0
9
0
3
 5

5
H

E

530903 51HE
530903 5

2H
E

5
3
0
9
0
3
 5

3
H

E

5
3
0
9
0
3
 5

4
H

E

5
3
0
9
0
3
 5

5
H

E

530903 31HE530903 3
2H

E5
3
0
9
0
3
 3

3
H

E5
3
0
9
0
3
 3

4
H

E

5
3

0
9

0
3

 3
5

H
E

530903HE530903 32HE530903 3
3H

E

5
3
0
9
0
3
 3

4
H

E

5
3

0
9

0
3

 3
5

H
E

5
3

0
9

0
3

 2
5

H
E

5
3
0
9
0
3
 2

4
H

E

5
3
0
9
0
3
 2

3
H

E

530903 22HE

530903 21HE

530903 21HE530903 22HE530903 2
3H

E

5
3
0
9
0
3
 2

4
H

E

5
3
0
9
0
3
 2

5
H

E
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3+(���

)UHTXHQ]D�SURSULD�����å����+]

Descrizione

6XSSRUWR�DQWLYLEUDQWH�HG�DQWLVKRFN�VYLOXSSDWR�SHU�OD�VRVSHQVLRQH�GL�FDELQH�GL�YHLFROL�FRQ�PLJOLRUDPHQWR�GHO�FRQIRUW�

Caratteristiche tecniche

ï�0LJOLRUDPHQWR�GHO�FRQIRUW�

ï�,QVWDOOD]LRQH�IDLO�VDIH

• 5HVLVWHQ]D�DOOR�VWUDSSR��FRQIRUPH�DOOD�1RUPDWLYD (1�,62������å�5236�

ï�5HVLVWHQ]D�DOOD�QHEELD�VDOLQD������RUH�

ï�5LJLGH]]H�GLIIHUHQ]LDWH�SHU�L�GLYHUVL�DVVL

ï�7HPSHUDWXUH�GL�XWLOL]]R���GD�����r&�D������r&�

Caratteristiche dimensionali

Montaggio

Codice
Gamma di carico 

(daN)
Schiacciamento 

(mm) max
Marcatura 

colore

PHE460-45 200 - 450 7 Giallo & bianco

PHE460-50 225-500 6 Giallo & verde

PHE460-55 250 - 550 5 Verde & Bianco

PHE460-60 325 - 775 4 Verde & Bianco

Codice
A 

(mm)
B 

(mm)
C 

(mm)
D Ø

(mm)
E 

(mm)
F

(mm)
G Ø  

(mm)
H 

(mm)
I 

(mm)
K  Ø 

(mm)
M Ø 

(mm)
N 

(mm)

PHE460 75 105 92 71 69,5 82,5 10,2 3 30,5 16,25 86 71

Elementi non forniti

1) Rondella HR 1.5 X 40 X 4

2) Vite H M16x1.5 , lunghezza 110 mm, classe 10.9

3) Vite H EMB M10x1.5 , lunghezza 20 mm, classe 10.9

4) Struttura cabina spessore 15 mm

5) Chassis spessore 12 mm (S335)

6) Dado H FR M16X1.5 , classe 10

7) Rondella anti-rimbalzo spessore 10 mm
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Descrizione

4XHVWR�VXSSRUWR�ª�FRVWLWXLWR�GD���FRPSRQHQWL�HODVWRPHULFL�SUHFRPSUHVVL�LQ�XQèDUPDWXUD�

4XHVWR�GHVLJQ�SHUPHWWH�DO�SURGRWWR��

ï�8QD�GHćHVVLRQH�LPSRUWDQWH��LQ�DVVLDOH�

ï�'HOOH�FXUYH�GL�ULJLGH]]D�GLIIHUHQ]LDWH�QHL���DVVL

ï�'HL�ĆQHFRUVD�LQ�WXWWH�OH�GLUH]LRQL

1RWD��HVVHQGR�L�FRPSRQHQWL�HODVWRPHULFL�PRQWDWL�SUHFRPSUHVVL�QHOOèDUPDWXUD�PHWDOOLFD��ª�SRVVLELOH�PRGLĆFDUH�OèDUPDWXUD�HVWHUQD�

SHU�DGDWWDUOD�D�WXWWH�OH�LQWHUIDFFH�

Applicazioni

4XHVWR�VXSSRUWR�Hè�FRQFHSLWR�SHU�TXDOVLDVL�VRVSHQVLRQH�FRQ�XQD�JDPPD�GL�FDULFR�FKH�YD�GD�����D�����.J��

(è�VWDWR�FRQFHSLWR�FRPH�

ï�6XSSRUWR�PRWRUL�

ï�6XSSRUWR�FDELQH

ï�6XSSRUWR�HTXLSDJJLDPHQWL

3+(���
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Caratteristiche tecniche e dimensionali

Quote di montaggio

ï�&DULFR�QRPLQDOH�

� GD�����D�����.J

3RVVLELOLW¢�� VX� ULFKLHVWD� VSHFLILFD�� GL� HVWHQGHUH� OD� JDPPD� 

GL�FDULFR�ILQR�D�����.J�

ï� 5LJLGH]]H� GLIIHUHQ]LDWH� SHU� RJQL� DVVH�� D� WLWROR� LQGLFDWLYR�� 

� �SHU�XQD�GXUH]]D����

� ï�$VVLDOH�VHFRQGR�=������1�PP�

� ï�5DGLDOH�VHFRQGR�;��VX�DOYHROH�������1�PP

� ï�5DGLDOH�VHFRQGR�<��VX�JRPPD�������1�PP

,QROWUH� OD� JHRPHWULD� GHO� SH]]R� JOL� SHUPHWWH� GL� DYHUH� XQD�

ULJLGLILFD]LRQH�GLQDPLFD�PROWR�ULGRWWD�LQ�GLUH]LRQH�YHUWLFDOH�

ï�'HIOHVVLRQH�PDVVLPD�

� ï�$VVLDOH��GD�s����PP�D�s���J

� ï�5DGLDOH��GD�s���PP�D�s�����J

ï�7HPSHUDWXUH�GèXWLOL]]R�

� ï�ILQR�D�����r&� � �

ï�3URWH]LRQH�GD�QHEELD�VDOLQD��

� ����RUH�SHU�OèDUPDWXUD�HVWHUQD�LQ�DOOXPLQLR

Ø B

4
8

,7
5

Ø 48

Ø A

2
89

1
3

3

Ø
 1

0
8

158

1
8

,5

C

12,5

X

Y

Z

6
6

 l
ib

re

Codice Ø A (mm) Ø B (mm) C (mm)

PHE110 12,4 94 128
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3+(���

)UHTXHQ]D�SURSULD����+]���

Descrizione

6XSSRUWR�PRWRUH�FRVWLWXLWR�GD�XQ�HOHPHQWR�HODVWRPHULFR�FRQLFR�LQVHULWR�IUD�GXH�DUPDWXUH�LQ�JKLVD��

8Q�ĆQHFRUVD�UHJRODELOH�OLPLWD�OH�HVFXUVLRQL�YHUWLFDOL�H�ODWHUDOL�LQ�FDVR�GL�VKRFN��

Funzionamento

4XHVWR�VXSSRUWR�ª�VWDWR�SURJHWWDWR�SHU�OèLQVWDOOD]LRQH�GL�JHQHUDWRUL��D�SRVWR�ĆVVR�R�VX�PH]]L�PRELOL��FKH�ULFKLHGRQR�XQ�HOHYDWR�OLYHOOR�

GL�DWWHQXD]LRQH�GHOOH�YLEUD]LRQL�H�GL�SURWH]LRQH�GD�VKRFN�

,O�FDULFR�VWDWLFR�DSSOLFDELOH�SHU�VXSSRUWR�YDULD��GD�����NJ�D�������NJ��4XHVWD�JDPPD�GL�FDULFR�ª�ULSDUWLWD�VX���SRVVLELOL�YDULDQWL��GD����

D�����LGHQWLĆFDWH�GD�XQ�FRGLFH�FRORUH��YHGHUH�WDEHOOD��

,O�VXSSRUWR�ª�GLVSRQLELOH�LQ�GXH�YDULDQWL�D�VHFRQGD�GHO�WLSR�GL�ĆVVDJJLR�VXSHULRUH�GHVLGHUDWR�

ï�3+(��������VHQ]D�VLVWHPD�GL�OLYHOODPHQWR�å�IRUR�ĆOHWWDWR�0�������[�����

ï�3+(��������VLVWHPD�GL�OLYHOODPHQWR�LQWHJUDWR�å�IRUR�ĆOHWWDWR�0���[�����

����/H�IUHTXHQ]H�SURSULH�LQGLFDWH�VRQR�YDOLGH�SHU�L�FDULFKL�PD[L�GHOOH�JDPPH�GèXWLOL]]R�FLWDWH�QHO�SDUDJUDIR���&DUDWWHULVWLFKH�WHFQLFKH
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ANTIVIBRANTI ELASTOMERICI9,���*DPPD�VXSSRUWL�LQGXVWULD

Caratteristiche tecniche e dimensionali

Esempio di montaggio 

Ø 18

1
9

0

2
3

0

1
3

3
 li

b
re

1
6

0
 a

lt
e

zz
a

 r
e

g
o

la
b

il
e

1
2

140

180

R 20

M24 x 3,00

Ø 96

&RGLFH�3+(�����

L’installazione di qeusti supporti e la regolarizzazione dei loro finecorsa unna volta caricati sono dettagliate in una procedura di assem-

blaggio fornita coi prodotti

ï�*DPPH�GL�FDULFR�

�����3HU�OH�YDULDQWL�H�L�ORUR�FRORUL�GL�LGHQWLĆFD]LRQH��YHGHUH�WDEHOOD�TXL�D�ĆDQFR

ï�'HćHVVLRQH�VRWWR�FDULFR�VWDWLFR�

��������D�����PP��IUHTXHQ]D�SURSULD����D�����+]�

ï�'HćHVVLRQH�PDVVLPD�

����9HUWLFDOH��DVVLDOH���s���PP

����/DWHUDOH��UDGLDOH���s���PP

ï�5HVLVWHQ]D�VWUXWWXUDOH�

����9HUWLFDOH��DVVLDOH���s��J

����/DWHUDOH��UDGLDOH���s��J

ï�7HPSHUDWXUH�GèXWLOL]]R��GD����r&�D���r&

ï�3HVL��GD������D������.J���LQ�EDVH�DOOD�YDULDQWH�

905.201

&RGLFH�3+(����� &RGLFH�3+(�����

Gamma di carico Variante Marcatura colore

600 - 850 kg 12 Bianco

850 - 1 150 kg 13 Giallo

1 100 - 1 450 kg 14 Verde

1 400 - 1 900 kg 15 Blu

1 700 - 2 300 kg 16 Viola 
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ANTIVIBRANTI ELASTOMERICI9,���*DPPD�VXSSRUWL�LQGXVWULD

Descrizione

,O� VXSSRUWR� 3+(���� Hè� XQ� SLHGLQR� GL� PDFFKLQD� UHJRODELOH�

FRVWLWXLWR�GD�XQèDUPDWXUD�FLUFRODUH�YXOFDQL]]DWD�VX�XQD�VROHWWD�

LQ� JRPPD�� 8Q� SHUQR� ĆOHWWDWR� GL� UHJROD]LRQH� YLHQH� DYYLWDWR�

VXOOèLQVLHPH�

/D�VROHWWD�LQ�HODVWRPHUR�KD�GHOOH�QHUYDWXUH�DQWLVFLYROR�

Funzionamento

/D� FRQFH]LRQH� GHL� VXSSRUWL� 3+(���� JOL� FRQIHULVFH� OH� VHJXHQWL�

SURSULHW¢�IRQGDPHQWDOL�

ï�5HJROD]LRQH�SUHFLVD�GHOOèDOWH]]D�GHO�VXSSRUWR�SHU�OD�FRUUH]LRQH���

GHOOèDVVHWWR� GHOOD� PDFFKLQD� �SHUQR� GL� UHJROD]LRQH�� FRUUH]LRQH�

DQJRODUH�GHO�SLDQR�RUL]]RQWDOH�

ï�$VVRUELPHQWR�GHOOH�YLEUD]LRQL�GHOOH�DOWH�IUHTXHQ]H

ï�,QVHQVLELOLW¢�DOOD�FRUURVLRQH��JRPPD�QLWULOLFD��FDUWHU�GL�SURWH]LRQH��

SDUWL�PHWDOOLFKH�]LQFDWH�

ï�6ROHWWD�DQWLVFLYROR

Vantaggi:

ï�5DSLGLW¢�GL�PHVVD�LQ�RSHUD

ï�*UDQGH�IDFLOLW¢�GL�VSRVWDPHQWR�GHOOD�PDFFKLQD

ï�6RSSUHVVLRQH�GL�TXDOVLDVL�VSHVVRUDPHQWR

3+(���

9HGHUH�DQFKH�JDPPD�PHWDOOLFD��

3+0������3+0���

3+0������3+0���
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ANTIVIBRANTI ELASTOMERICI9,���*DPPD�VXSSRUWL�LQGXVWULD

Applicazioni

,�VXSSRUWL�3+(����VDUDQQR�LPSLHJDWL�VX�WXWWH�OH�PDFFKLQH�FKH�QHFHVVLWDQR�GL�XQD�UHJROD]LRQH�LQ�DOWH]]D�

0DFFKLQH�R�DSSDUHFFKLDWXUH�JL¢�PRQWDWH�VX�VXSSRUWL�3+(����

Caratteristiche dimensionali

Caratteristiche tecniche

&

*
�P
D[
L

G
 m

in
i

B
 m

a
xi

%
�P
LQ
L

Ø A

Codice 
Inox

Codice 
acciaio

Ø A  
(mm)

B (mm)
C

G (mm)
Peso 
(gr)

Lunghezza 
asta filettata 

(mm)B max = B mini + regolazione mini maxi

530815HE 530810HE 65 31,5 26,5 5 M12 105 110 280 128

530825HE 530820HE 88 46 33 13 M16 114 127 690 150

530835HE 530830HE 133 58 46 12 M20 130 142 1 820 173

- 530840HE 200 70 58 12 M24 145 157 5 250 195

- 530850HE 260 83 65 18 M24 158 176 10 000 215

Codice
Gamma d’utilizzo 

(daN)
Freccia (mm)

530810HE 100 - 600 1 - 3,5 

530815HE 100 - 600 1 - 3,5 

530820HE 325 - 1 300 2 - 4 

530825HE 325 - 1 300 2 - 4 

Codice 
Gamma d’utilizzo 

(daN)
Freccia (mm)

530830HE 650 - 2 600 2 - 4 

530835HE 650 - 2 600 2 - 4 

530840HE 1 500 - 6 000 1,5 - 3 

530850HE 3 000 - 12 000 2 - 4 

ï�)UHVDWULFL

ï�7UDSDQL

• Piegatrici

ï�/HYLJDWULFL

• Presse

• Piallatrici

ï�5HWWLĆFKH

ï�7RUQL

ï�0DFFKLQH�GD�XIĆFLR�

ï�0DFFKLQH�GL�FRQGL]LRQDPHQWR

ï�0DFFKLQH�GL�FRQWUROOR

ï�0DFFKLQH�SHU�OD�VWDPSD

ï�'HQWDWULFL

ï�0DFFKLQH�WHVVLOL
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ANTIVIBRANTI ELASTOMERICI9,���*DPPD�VXSSRUWL�LQGXVWULD

Descrizione

,O�VXSSRUWR�3+(����Hè�FRVWLWXLWR�GD�XQD�SLDVWUD�LQ�JRPPD�FRQ�VXSHUĆFLH�QHUYDWD�DQWLVGUXFFLROR�H�GD�XQ�SHUQR�ĆOHWWDWR�FKH�SHUPHWWH�

XQD�PHVVD�LQ�EROOD�SUHFLVD�GHOOH�DSSDUHFFKLDWXUH�

5HDOL]]DWR�LQ�GXH�GXUH]]H����H����6K��SHU�ULVSRQGHUH�LQ�PRGR�SUHFLVR�DOOH�GLYHUVH�DSSOLFD]LRQL��LO�VXSSRUWR�3+(����YLHQH�IRUQLWR�

FRPSOHWR�GL�GDGL�H�URQGHOOH�GL�ĆVVDJJLR�

/D�YLWHULD�GHO�VXSSRUWR�3+(����Hè�UHDOL]]DWD�LQ�DFFLDLR�R�LQ�DFFLDLR�LQRVVLGDELOH�

Applicazioni

6HPSOLFH�HG�HFRQRPLFR��LO�VXSSRUWR�3+(����Hè�SDUWLFRODUPHQWH�DGDWWR�DOOèLVWDOOD]LRQH�GL�DSSDUHFFKLDWXUH�WLSR��

3+(���

ï�$UPDGL�HOHWWULFL�HG�HOHWWURQLFL

ï�$SSDUHFFKL�GL�FRQGL]LRQDPHQWR

ï�6WUXPHQWL�GL�FRQWUROOR�H�GL�PLVXUD

ï�0DFFKLQDUL�SHU�OèLQGXVWULD�DJURDOLPHQWDUH

ï�$SSDUHFFKLDWXUH�GL�ODERUDWRULR

ï�(OHWWURGRPHVWLFL

Caratteristiche

Codice 
Inox

Codice 
Acciaio

Durezza 
elastomero

Colore
Ø A 

(mm)
B 

(mm)
C 

(mm)
D

Gamma 
utilizzo 
(daN)

- 530801HE 
SBR 

80 Nitrile 
Grigio nero 32 15 38 

M8
asta

5-30  
15-70 

- 530802HE* 
SBR 

80 Nitrile 
Grigio nero 46 15 -

M10  
dado 

10-80  
25-200 

530806HE 530805HE 
SBR 

80 Nitrile 
Grigio nero 46 15 38 

M10  
asta 

10-40  
25-100 

- 530807HE 
SBR 

80 Nitrile
Grigio nero 70 25,5 55,5 

M12  
asta 

50-120  
100-350 

D

Ø A

B
C


�)RUR�GL�ĆVVDJJLR�ĆOHWWDWR
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ANTIVIBRANTI ELASTOMERICI9,���*DPPD�VXSSRUWL�LQGXVWULD

Descrizione

,O� VXSSRUWR� 3+(���� Hè� FRVWLWXLWR� GD� GXH� DUPDWXUH� PHWDOOLFKH�

D� 8� FRQWUDSSRVWH�� FROOHJDWH� IUD� ORUR� GD� GXH� SDUWL� LQ� JRPPD�

YXOFDQL]]DWD

'LVSRQLELOH�LQ�YHUVLRQH��YLWH�GDGR��GDGR�GDGR�

Funzionamento

/D�FRQFH]LRQH�GHO� VXSSRUWR�3+(����JOL� FRQIHULVFH� OH�VHJXHQWL�

SURSULHW¢�IRQGDPHQWL��

ï�6ROOHFLWD]LRQH�GHOOD�JRPPD�D�WDJOLR�FRPSUHVVLRQH

ï�)UHFFLD�LGHQWLFD�VRWWR�FDULFR�QRPLQDOH�SHU�WXWWL�L�FRGLFL

ï�6LVWHPD�GL�VLFXUH]]D�LQ�FDVR�GL�GLVWUX]LRQH�GHOOèHODVWRPHUR

Vantaggi

ï�6ROX]LRQH�HFRQRPLFD�FRQWUR�OD�WUDVPLVVLELOLW¢�GHO�UXPRUH�SH�U�

via solida

ï�'LYHUVH�SRVVLELOLW¢�GL�ĆVVDJJLR

ï�%XRQD�UHVLVWHQ]D�GHL�YDUL�FRPSRQHQWL�DJOL�DJHQWL�DWPRVIHULFL��

DUPDWXUH�]LQFDWH��HODVWRPHUR��FORURSUHQH

ï�)RUPD�DSSURSULDWD�GHOOèDUPDWXUD�VXSHULRUH�SHU�IDFLOLWDUH�

OèRULHQWDPHQWR�GHO�VXSSRUWR�DO�PRPHQWR�GHO�VHUUDJJLR

ï�'XH�GXUH]]H�GHOOD�JRPPD�SHUPHWWRQR�GL�VFHJOLHUH�LO�VXSSRUWR�

LQ�IXQ]LRQH�GHL�FDULFKL

ï�)LOWUDJJLR�GHL�IHQRPHQL�YLEUDWRUL�H�DWWHQXD]LRQH�GHOOH�ORUR�

FRQVHJXHQ]H�DFXVWLFKH

ï�$VVRUELPHQWR�GHJOL�DOOXQJDPHQWL�GRYXWL�DOOH�GLODWD]LRQL�WHUPLFKH

���� /H� IUHTXHQ]H� SURSULH� LQGLFDWH� VRQR� YDOLGH� SHU� L� FDULFKL�PD[L� GHOOH�

JDPPH�GèXWLOL]]R�FLWDWH�QHO�SDUDJUDIR��&DUDWWHULVWLFKH�WHFQLFKH

3+(���

9HGHUH�DQFKH�JDPPD�PHWDOOLFD��

3+0������3+0���

3+0������3+0���

)UHTXHQ]D�SURSULD����å����+]����



�� www.homberger.com

ANTIVIBRANTI ELASTOMERICI9,���*DPPD�VXSSRUWL�LQGXVWULD

Caratteristiche tecniche

Caratteristiche dimensionali

B

H

C

A G

Gamma d’utilizzo (daN)
Freccia sotto carico 

massimo (mm)

Codice
Durezza

1 vite -1 dado 2 dadi

4-18 
4-18  
7-30  
7-30  

10-52  
20-80
20-80  
20-92  

30-136 

4 
4 
4 
4 
4 
4 
4 
4
4

535600HE  
535603HE  
535600HE  

53560361HE*  
535611HE  
535611HE
535611HE*  
535612HE  
535612HE 

–
–
–
–

535621HE  
535621HE
535621HE  
535622HE  
535622HE 

45 
45 
60 
60 
45
60 
60 
45 
60

Montaggio

$O�PRPHQWR�GHO�PRQWDJJLR��DVVLFXUDUVL�FKH�L�VXSSRUWL�3+(����YHGDQR�OR�VWHVVR�FDULFR��H�SHU�IDU�TXHVWR�GHEERQR�WURYDUVL�WXWWL�DOOD�

VWHVVD�GLVWDQ]D�GDOOD�VXSHUĆFLH�GL�ĆVVDJJLR

,�VXSSRUWL�3+(����VDUDQQR�XWLOL]]DWL�SHU�VRVSHQGHUH�OH�FDQDOL]]D]LRQL�H�WXWWL�JOL�DVVLHPL�FKH�YDQQR�ĆVVDWL�DO�VRIĆWWR�

ï�6RVSHQVLRQH�GL�XQ�JHQHUDWRUH�GèDULD�FDOGD�D�YHQWLOD]LRQH�FRQWLQXD

ï���6RVSHQVLRQH�GL�XQ�FRQGL]LRQDWRUH�GèDULD�FRQ�FDVVRQH�LQWHJUDWR


�(ODVWRPHUR�UHVLVWHQWH�DOOD�ĆDPPD�LQ�FODVVH�0�

Tipo
Codice

Durezza A (mm) B (mm) C G (mm) H (mm)
1 vite -1 dado 2 dadi

TR 12-30 535600HE - 45-60 47 38 M7 x 1,50 16 7 

TR 12-30 53560361HE* - 60 47 38 M6 x 1,00 16 17

TR 12-30 535603HE - 45 47 38 M6 x 1,00 16 17

TR 40-80 535611HE 535621HE 45-60 55 47

M8 x 1,25 

30 13

TR 100-250 535612HE 535622HE 45-60 74 50 M12 x 1,75 40 17

TR 12-30 - 535623/61HE 60 47 38 16 17

M8 x 1,25 
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ANTIVIBRANTI ELASTOMERICI9,���*DPPD�VXSSRUWL�LQGXVWULD

Descrizione

3HUQR�GL�ĆVVDJJLR�L��Q�FORURSUHQH��UHVLVWHQWH�DJOL�ROLL��DOOD�PDJJLRU�

SDUWH�GHL�VROYHQWL�H�DOOèLQYHFFKLDPHQWR

Funzionamento

/D�FRQFH]LRQH�GHOOèHOHPHQWR�3+(����JOL�FRQIHULVFH�OH�VHJXHQWL�

SURSULHW¢�IRQGDPHQWDOL�

ï�)XQ]LRQDPHQWR�GHOOD�JRPPD�

� ï�D�FRPSUHVVLRQH��DVVLDOH�

� ï�D�WDJOLR��UDGLDOH�

� ï�D�FRPSUHVVLRQH�WDJOLR�D�VHFRQGD�GHO�PRQWDJJLR

Vantaggi

ï�$WWHQXD]LRQH�GHOOH�YLEUD]LRQL�ĆQR�DOOè���

ï�6HPSOLFH�HG�HFRQRPLFR

ï�5DSLGLW¢�QHO�PRQWDJJLR

ï�/HJJHUR

Applicazioni

*OL�HOHPHQWL�3+(����VRQR�DGDWWL�DO�ĆVVDJJLR�GL�ODPLHUH��PRWRUL��

YHQWLODWRUL��DSSDUDWL�HOHWWURQLFL��FRPSXWHU��HFF�

+DQQR� LQROWUH�� D� GLIIHUHQ]D� GL� DOWUL� HOHPHQWL� GL� ĆVVDJJLR�� XQD�

IXQ]LRQH�GL�LVRODPHQWR�GHO�UXPRUH�WUDVPHVVR�SHU�YLD�VROLGD�

3+(���
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ANTIVIBRANTI ELASTOMERICI9,���*DPPD�VXSSRUWL�LQGXVWULD

Caratteristiche dimensionali

Caratteristiche tecniche

F

Ø C

Ø B

D

E

Ø A

Codice Dado Ø A (mm) Ø B (mm) C (mm) D (mm) E (mm) F (mm) 

530909 03HE M3 9 7,2 3,4 9 2,5 8 

530909 04HE M4 12 9,3 4,4 11,5 3 10,5 

530909 05HE M5 15 10,2 5,4 14,5 3,5 13 

530909 06HE M6 18 12,7 6,4 17 4 15 

530909 07HE M8 24 16,5 8,4 22 5 19,5 

Ø B

G

I II III

Codice
Diametro 

alloggiamento Ø 
B (mm)

Spessore 
delle piastre 

G (mm)

Coppia Carico statico (daN)

I (Nm) II ou III (Nm) 

I II ou III 

Compressione/
taglio

Compressione Taglio 

530909 03HE 7,2-7,5 0,6-2,5 0,5 0,4 1 5 2,5 

530909 04HE 9,3-9,6 0,8-3,3 0,6 0,5 1 7 3,5 

530909 05HE 10,2-10,5 0,8-4,3 1,0 0,6 1,5 10 5 

530909 06HE 12,7-13,0 1,5-5,0 3,5 0,9 3 14 7 

530909 07HE 16,5-16,8 1,5-6,5 4,0 1,8 5 28 14 
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ANTIVIBRANTI ELASTOMERICI9,���*DPPD�VXSSRUWL�LQGXVWULD

Descrizione

*OL�DQHOOL�H�OH�URQGHOOH�VRQR�LQ�JRPPD��/D�JRPPD�Hè�FRPSDWLELOH�

FRQ�JOL�DPELHQWL�LQGXVWULDOL�H�SX´�HVVHUH�XWLOL]]DWD�LQ�XQD�IDVFLD�

GL�WHPSHUDWXUD�GD�å���r&�D�����r&�

Funzionamento

8Q� DQHOOR� PRQWDWR� FRQ� OD� URQGHOOD� DVVRFLDWD� IRUPD� XQD�

LQWHUIDFFLD�PRUELGD� H� XQD� VHPSOLFH� VROX]LRQH� SHU� GLPLQXLUH� LO�

UXPRUH�H�OH�YLEUD]LRQL�

4XHVWL� VXSSRUWL� SRVVRQR� HVVHUH� LQVWDOODWL� LQ� SDUDOOHOR� SHU� XQD�

PDJJLRU�FDSDFLW¢�GL�FDULFR�R�LPSLODWL� LQ�VHULH�SHU�XQD�PDJJLRUH�

FDSDFLW¢�GL�GHćHVVLRQH�

Vantaggi

ï�$WWHQXD]LRQH�VLJQLĆFDWLYD�GHO�UXPRUH

ï�3URWH]LRQH�FRQWUR�JOL� VKRFN�H� OH�YLEUD]LRQL�SURYHQLHQWL�GDOOD�������

struttura

ï�6HPSOLFH�HG�HFRQRPLFR

ï�4XDWWUR�PRGHOOL�FRQ�TXDWWUR�GXUH]]H�SHU�GHOOH�FDSDFLW¢�GL�FDULFR�

FKH�YDQQR�GD�����ĆQR�D�����.J

Applicazioni

ï�0DFFKLQH�GD�XIĆFLR��XQLW¢�GL�FRQWUROOR��JUXSSL�GèDULD�FRQGL]LRQDWD��

YHQWLODWRUL��SRPSH��PRWRUL���PDWHULDOH�HOHWWURQLFR��WHOHFRPXQLFD]LRQL��

HFF��

����/H�IUHTXHQ]H�SURSULH�LQGLFDWH�VRQR�YDOLGH�SHU�L�FDULFKL�PD[L�GHOOH�

JDPPH�GèXWLOL]]R�FLWDWH�QHO�SDUDJUDIR���&DUDWWHULVWLFKH�WHFQLFKH

3+(������3+(����

)UHTXHQ]D�SURSULD����å����+]����
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ANTIVIBRANTI ELASTOMERICI9,���*DPPD�VXSSRUWL�LQGXVWULD

A A

Ø 31,8
20,6

Ø 15,9

Ø 55,6

Ø 35

3,3

A

A

Ø 76,2

Ø 31,8

11,9

21,5
10,5

5,6

4
5

,2

Ø
 7

3

Ø
 1

5
,9

2

2

Ø
 1

1
,5

Ø
 2

0
,6

6
,4

2

2

Ø
 2

0
,6

1
4

,3

6
,6

Ø
 1

1
,9

Ø
 6

,4

2,4

2,4

8
,4

1
6

,7

Ø
 1

7
,5

Ø
 9

,5

Ø
 3

4
,9

Ø
 1

9

Ø
 3

4
,9

2,4

2,4

7
,7

4

4

1
2

,7

Ø
 3

1
,8

Ø
 4

8
,4

2,4
9,5

2
2

,2

Ø
 1

7
,5

Ø
 1

4
,2

Ø
 4

8
,4

Fig. 1

Fig. 2

Fig. 3

Fig. 4
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ANTIVIBRANTI ELASTOMERICI9,���*DPPD�VXSSRUWL�LQGXVWULD

Bague Paulstra

Bague Paulstra

Bague Paulstra

Rondelle Paulstra

Caratteristiche tecniche

Montaggio

Insieme
Codice

Colore Fig

Gamma utilizzo

Carico min. 
(daN)

Carico max. 
(daN)

PHE210 13 / PHE220 13 blu 1 0,4 1,8

PHE210 14 / PHE220 14 marrone 1 0,9 2,7

PHE210 15 / PHE220 15 nero 1 1,4 3,6

PHE210 16 / PHE220 16 grigio 1 2,3 5,4

PHE210 43 / PHE220 43 blu 3 4,5 16

PHE210 44 / PHE220 44 marrone 3 9 23

PHE210 45 / PHE220 45 nero 3 13,6 27

PHE210 46 / PHE220 46 grigio 3 18 74

Dimensioni d’installazione (mm)

A B 

PHE210 1x 5,8 -

PHE220 1x - 5,8 

PHE210 2x 7,6 

PHE220 2x  - 7,6

PHE210 3x 11,4 -

PHE220 3x - 8,4

PHE210 4x 19,1  

PHE220 4x - 31,75 

Insieme
Codice

Colore Fig

Gamma utilizzo

Carico min. 
(daN)

Carico max. 
(daN)

PHE210 33 / PHE220 33 blu 2 2,7 9

PHE210 34 / PHE220 34 marrone 2 3,2 10,5

PHE210 35 / PHE220 35 nero 2 4,5 11,4

PHE210 36 / PHE220 36 grigio 2 6,8 16 

PHE210 63 / PHE220 63 blu 4 27 55 

PHE210 64 / PHE220 64

 PHE210 65 / PHE220 65 

marrone

 nero 

4 

4 

50 

61 

73 

114 

PHE210 66 / PHE220 66 grigio 4 73 159 

(TXLSDJJLDPHQWR

6WUXWWXUD�SRUWDQWH

5RQGHOOD�GèDSSRJJLR

5RQGHOOD�G
DSSRJJLR

'LVWDQ]LDOH

'LVWDQ]LDOH

�'DGR

�'DGR

%XOORQH

%XOORQH

6WUXWWXUD�SRUWDQWH

(TXLSDJJLDPHQWR

                       Anello

                         Anello  

                         Anello  

5RQGHOOD
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ANTIVIBRANTI ELASTOMERICI9,���*DPPD�VXSSRUWL�LQGXVWULD

Caratteristiche

4XHVWL�HOHPHQWL�VRQR�DELWXDOPHQWH�IRUQLWL�LQ�VLOLFRQH�9+'6��

,Q�TXHVWR�FDVR�LO�FRGLFH�FRPSOHWR�FRPSUHQGH�DQFKH�GHOOH�OHWWHUH�H�GHL�QXPHUL�LQGLFDWL�QHOOD�FRORQQD�êGXUH]]Dë�

ï�/HWWHUD�6

ï�/D�GXUH]]D�FRUULVSRQGH�

� �ï�VLD�DO�PRGXOR�GL�FRPSUHVVLRQH�VWDWLFD�GHOOD�JRPPD��VHFRQGR�OD�QRUPD�$670�'�����GXUH]]D�GD����D�����

� �ï�VLD�DOOD�ULJLGH]]D�PLVXUDWD�VXO�FDPSLRQH���GXUH]]D�GD����D����

4XHVWL�FRGLFL�VWDQGDUG�VRQR�GHĆQLWL�QHOOD�VHJXHQWH�WDEHOOD�

� ���������PLVXUDWD�VXO�FDPSLRQH�QRUPDOL]]DWR������å�K������PP

� ���������SHU�FDPSR�OLQHDUH�IUD���H���PP�GL�FRPSUHVVLRQH

(VHPSLR��(�53����6���URQGHOOD�SLDWWD�FRQ�GLDPHWUR�LQWHUQR�

���GLDPHWUR�HVWHUQR�����DOWH]]D����LQ�VLOLFRQH�9+'6�FRQ�PRGXOR�

��03D��FRORUH�GHOOD�URQGHOOD��URVVR�PDWWRQH

3RVVRQR�HVVHUH�XWLOL]]DWL�DOWUL�WLSL�GL�HODVWRPHUR��JRPPD�

QDWXUDOH��SROLFORURSUHQH��1HRSUHQH���(3'0��EXWLOH��QLWULOH�

 

(/(0(17,�67$03$7,�,1�(/$6720(52

Durezza Colore 

Caratteristiche 

G: modulo a taglio 
(MPa)

G: modulo di elasticità 
(MPa) Rigidezza (1) (2) (N/mm)

Tolleranza ±10%

Tolleranza ±15%

16  
20  
25 

giallo  
blu scuro  

nero 

19  
20  
25 

33  
38  
42  
48  
55  
63  
72  
77 

blu chiaro  
grigio  

marrone  
verde scuro  

rosso mattone  
arancio  

verde chiaro  
blu oltremare 

0,4  
0,47 
 0,53  
0,6  

0,67  
0,8  
1  

1,1 

1,2  
1,4  
1,6  
1,8  
2,0  
2,4  
3,0  
3,3 

36  
40  
45  
50  
55  
65  
75  

100 
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ANTIVIBRANTI ELASTOMERICI9,���*DPPD�VXSSRUWL�LQGXVWULD

Caratteristiche dimensionali

Ø Ext.

Ø Int.

e

Codice Ø Int. (mm) Ø Ext. (mm) e (mm) 

E3RP2439 2 6 10 

E3RP3419 2 7 1 

E3RP2062 4 8 5 

E3RP3291 4 9 3,4 

E3RP2061 4 12 4 

E3RP2667 5 12 5 

E3RP2025 5 15 4 

E3RP2024 5 22 4 

E3RP2401 6 18 6 

E3RP2282 6,1 12 6 

E3RP2281 6,1 20 4 

E3RP2959 6,4 12 3 

E3RP2453 6,5 11,8 2,5 

E3RP2403 6,5 13,5 10 

E3RP3534 6,5 15 4,5 

E3RP2402 6,5 18 14,5 

E3RP3162 6,5 25 2 

E3RP2882 7 12 4 

E3RP0590 7 12 6 

E3RP2883 7 16 6 

E3RP0591 7 16 8 

E3RP2404 7 30 3 

E3RP0754 7 30 6 

E3RP2148 7,4 11,5 7,5 

E3RP2149 7,6 17,6 6 

E3RP2454 7,7 11,8 7,7 

E3RP2406 8 13 4 

E3RP2405 8 16 4 

E3RP0607 8 18 6 

E3RP0608 8 18 8 

E3RP0588 8 22 4 

E3RP0777 8 24 4 

E3RP2436 8 26 6 

E3RP0609 8 26 10 

E3RP2045 8,5 26 4 

Codice Ø Int. (mm) Ø Ext. (mm) e (mm) 

E3RP2604 9 13 4 

E3RP2605 9 19 4 

E3RP2330 9 36 6 

E3RP2181 9,5 20 6 

E3RP2570 9,5 24 4 

E3RP2446 9,5 26 4 

E3RP3500 10 18 4 

E3RP0613 10 20 6 

E3RP2346 10 21 6 

E3RP2437 10 22 4 

E3RP0584 10 22 6 

E3RP2345 10 24 6 

E3RP2645 10 25 4 

E3RP0614 10 26 6 

E3RP0615 10 26 12 

E3RP2435 10 30 6 

E3RP0644 10 30 12 

E3RP0585 10 34 6 

E3RP0643 10 34 8 

E3RP0586 10 34 12 

E3RP2329 11 36 4 

E3RP2328 11 36 6 

E3RP0694 12 17 4 

E3RP0695 12 18 4 

E3RP0738 12 50 12 

E3RP2407 14 22 6,5 

E3RP3222 14 30 3 

E3RP2408 16 29 7 

E3RP2409 20 32 10,5 

E3RP3532 20 38 3 

E3RP0782 21 29 5 

E3RP2434 22 38 17 

E3RP0744 31 36 3 

E3RP0745 36 44 3 

E3RP2341 44,5 83 3,2 

521'(//(�3,$77(



�� www.homberger.com

ANTIVIBRANTI ELASTOMERICI9,���*DPPD�VXSSRUWL�LQGXVWULD

Descrizione

3LDVWUH�LQ�JRPPD�VLOLFRQLFD��9+'6�

Applicazioni

/H� SLDVWUH� SRVVRQR� VHUYLUH� DOOD� UHDOL]]D]LRQH� GL� SDVVD�ĆOL��

URQGHOOH��SHU�èLVRODPHQWR�GDOOH�YLEUD]LRQL�GL�XQ�HTXLSDJJLDPHQWR�

&DUDWWHULVWLFKH

ï�7ROOHUDQ]D�JHQHUDOH�

ï�VXOOH�OXQJKH]]H��s���

ï�VXJOL�VSHVVRUL��s���

���GLPHQVLRQH�LQ�FP

���GXUH]]D�YHGHUH�WDEHOOD�LQL]LR�VFKHGD

���VSHVVRUH�LQ������PP

(VHPSLR��3+(�����6��&����

ï�SLDVWUD�TXDGUDWD�����[�����PP

ï�VSHVVRUH���PP

ï�PHVFROD�VLOLFRQH�9+'6��FRGLFH���

3+(����

FORME DIMENSIONI (mm) SPESSORI (mm)

QUADRATA 300 x 300 2, 3, 4, 5, 6, 8, 10 

/H�SLDVWUH�YDQQR�RUGLQDWH�VHJXHQGR�OD�VHJXHQWH�FRGLILFD�

 3+(���  �������6����������&��{

1

{

�

{

�

6,/,&21(���63(&,$/(�(/(77521,&$

       

3,$675(�(/$6720(5,&+(�3,$675(�(/$6720(5,&+(



95www.homberger.com

ANTIVIBRANTI ELASTOMERICI9,���*DPPD�VXSSRUWL�LQGXVWULD

Descrizione

(OHPHQWR�HODVWRPHUR�LQ�VLOLFRQH��9+'6��FRPSRVWR�GD�XQ�LQVHUWR�PHWDOOLFR�YXOFDQL]]DWR�H�GD�GXH�OLQJXHWWH�LQ�JRPPD�GD�VH]LRQDUH�

GRSR�OèLQVHULPHQWR�QHO�VXSSRUWR�

Applicazioni

ï�6RVSHQVLRQH�GL�KDUG�GLVF

ï�3URWH]LRQH�GL�FRPSRQHQWL�HOHWWURQLFL�H�FLUFXLWL�VWDPSDWL�GL�SLFFROR�SHVR��LQVWDOODWL�D�ERUGR�GL�YHLFROL�R�D�SRVWR�ĆVVR�

Caratteristiche tecniche 

)UHTXHQ]D�GL�ULVRQDQ]D�

���$VVLDOH��GD����D����+]

���5DGLDOH��GD����D����+]

ï�&RHIĆFLHQWH�GL�DPSOLĆFD]LRQH�DOOD�ULVRQDQ]D����

ï�7HPSHUDWXUH�GèXWLOL]]R��GD����r&�D������r&

3+(����

�)UHTXHQ]D�SURSULD��GD����D���+]����

����/H�IUHTXHQ]H�SURSULH�LQGLFDWH�VRQR�YDOLGH�SHU�L�FDULFKL�PD[L�GHOOH�JDPPH�GèXWLOL]]R�FLWDWH�QHO�SDUDJUDIR���&DUDWWHULVWLFKH�WHFQLFKH

Codice Carichi nominali (daN)

PHE220-01  
PHE220-11  
PHE220-21  
PHE220-31  
PHE220-71 

0,03  
0,035  
0,036  
0,042  

0,1 

0RQWDJJLR�D�WDJOLR0RQWDJJLR�LQ�FRPSUHVVLRQH

'XH�SRVVLELOL�RULHQWD]LRQL�GL�PRQWDJJLR�

1,6

Ø 3

3

6
,5

1,6 maxi

Hard disc

    Supporto forato con   

                         2 fori

Ø 3,1 +0,1

         0

Vite M3 non fornita

Schema di montaggio           

20

6,/,&21(���63(&,$/(�(/(77521,&$

6833257,�3(5�+$5'�',6&
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ANTIVIBRANTI ELASTOMERICI9,���*DPPD�VXSSRUWL�LQGXVWULD

)UHTXHQ]D�SURSULD��GD����D����+]����

Descrizione

6XSSRUWR�DQWLYLEUDQWH�D�EDVVD�IUHTXHQ]D�GLVSRQLELOH�LQ�GLYHUVL�WLSL�GL�HODVWRPHUR��VLOLFRQH�FRPSUHVR���

/H�DUPDWXUH�LQ�DFFLDLR�]LQFDWR�VRQR�YXOFDQL]]DWH�DO�ĆQH�GL�PLJOLRUDUH�OD�WHQXWD�D�IDWLFD�GHO�VXSSRUWR�

Applicazioni

4XHVWL�VXSSRUWL�VRQR�FRQRVFLXWL�SHU�LVRODUH�GHJOL�HTXLSDJJLDPHQWL�FRQ�PDVVD�ULGRWWD�GD�YLEUD]LRQL�H�VKRFN���KDUG�GLVF��VFKHGH�

HOHWWURQLFKH��HFF����3RVVRQR�DQFKH�VXSSRUWDUH�GHOOH�SLFFROH�PDFFKLQH�URWDQWL��SRPSH��YHQWLODWRUL��PRWRUL�HOHWWULFL��

Caratteristiche dimensionali

Montaggio

/D�VWDELOLW¢�GL�PRQWDJJLR�SX´�HVVHUH�PLJOLRUDWD�LQFOLQDQGR�L�VXSSRUWL�D���r�YHUVR�LO�EDULFHQWUR�GHO�VLVWHPD�GD�LVRODUH�

3+(���

3,&&2/,�&$5,&+,���)5(&&,$�,03257$17(

Torsione     

M4 x 0,7

Prof. massima della maschiatura anteriore: 5.0 Compressione Peso: circa 6 gr

Ø
 1

4
,0

8,75

17,5 8,5

12,5

M
4

 x
 0

,7
 

m
a

sc
h

ia
tu

ra

1
0

Taglio 

PHE2307

* tipi di fissaggio: fissaggio misto: PHE2507                   fissaggio maschio/maschio: PHE2505                              fissaggio: femmina/femmina: PHE2506

Codice Mescola
Gamma d’utilizzo in 
compressione (daN)

Gamma d’utilizzo a 
taglio (daN)

Gamma d’utilizzo a 
torsione (daN)

Temperatura d’utilizzo 

PHE250*42  
PHE250*72 

Silicone 42 Sh 
Silicone 70 Sh 

0,10 - 0,50  
0,60 - 0,80 

0,10 - 0,25  
0,25 - 0,50 

0,10 - 0,15  
0,15 - 0,30 

- 54 à + 150 °C 

PHE250*01  
PHE250*02 

NR 50 Sh  
NR 70 Sh 

0,10 - 1,50  
1,50 - 3,00 

0,10 - 0,50  
0,50 - 1,00 

0,10 - 0,40  
0,40 - 0,80 

- 40 à + 70 °C 

Caratteristiche tecniche

$PSLH]]D�PDVVLPD�GL�HFFLWD]LRQH�� �

)UHTXHQ]D�GL�ULVRQDQ]D�� � �����

5DSSRUWR�IUD�ULJLGH]]H�DVVLDOH�H�UDGLDOH����

$PSOLĆFD]LRQH�DOOD�ULVRQDQ]D�

&RUVD�PDVVLPD�VRWWR�VKRFN��� �

s����PP

GD����D����+]�VHFRQGR�OèDVVH�GL�VROOHFLWD]LRQH�H�LO�FDULFR

���

VXSSRUWR�LQ�VLOLFRQH���� � LQ�FDXFFL»����

DVVLDOH����PP� ��� � UDGLDOH����PP

5HVLVWHQ]D�VWUXWWXUDOH�FRUULVSRQGHQWH�DG�XQD�DFFHOHUD]LRQH�FRQWLQXD�GL����J�VRWWR�FDULFR�PDVVLPR
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ANTIVIBRANTI ELASTOMERICI9,���*DPPD�VXSSRUWL�LQGXVWULD

Descrizione

ï�(OHPHQWR�HODVWRPHUR�LQ�VLOLFRQH��9+'6�

ï�)ODQJLD�H�DVVH�LQ�DFFLDLR�LQR[$SSOLFD]LRQL

Applicazioni

ï� 3URWH]LRQH� GL� DSSDUDWL� HOHWWURQLFL�� DSSDUDWL� GL� QDYLJD]LRQH��

VWUXPHQWL�GL�PLVXUD��SDQQHOOL�GL�FRQWUROOR�GL�DHUHL��YHLFROL�VWUDGDOL��

WUHQL�

Caratteristiche tecniche 

)UHTXHQ]D�GL�ULVRQDQ]D�

ï�$VVLDOH��GD����D����+]

ï��5DGLDOH��GD����D����+]

$PSLH]]D�PDVVLPD�GL�HFFLWD]LRQH�SHUPHVVD��s�����PP

&RHIĆFLHQWH�GL�DPSOLĆFD]LRQH�DOOD�ULVRQDQ]D����

7HPSHUDWXUD�GèXWLOL]]R��GD����r&�D�����r&

5HVLVWHQ]D� VWUXWWXUDOH� FRUULVSRQGHQWH� DG� XQD� DFFHOHUD]LRQH�

FRQWLQXD�GL����J�VRWWR�FDULFR�PDVVLPR�

&RUVD�GLVSRQLELOH�DOOR�VKRFN�LQ�DVVLDOH����PP

3HVR��(�(���6�����J

(�(���6���(�(�����

)UHTXHQ]D�SURSULD��GD����D����+]����

Codice Carichi statici assiali (daN)

E1E931S38HE  
E1E404538HE 

0,8 - 2 

E1E931S55HE  
E1E404555HE

1- 2,5 

E1E931S72HE  
E1E404572HE

1,5 - 4 

6,/,&21(���63(&,$/(�(/(77521,&$

����/H�IUHTXHQ]H�SURSULH�LQGLFDWH�VRQR�YDOLGH�SHU�L�FDULFKL�PD[L�GHOOH�JDPPH�GèXWLOL]]R�FLWDWH�QHO�SDUDJUDIR���&DUDWWHULVWLFKH�WHFQLFKH
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ANTIVIBRANTI ELASTOMERICI9,���*DPPD�VXSSRUWL�LQGXVWULD

Caratteristiche dimensionali

� (�(���6� (�(����

Codice A (mm) B (mm) Ø C (mm) Ø D (mm) H (mm) Ø d (mm) e (mm) h (mm) 

E1E931S HE 34,9 44 30 4,2 24,5 M5 2,5 12,5 

E1E4045 HE 35,9 44 30 4,2 20 5,1 2 11 

A

B

A

B

C
C

H
h

H

Ø d x 10 utile

Ø D

A
lt

e
zz

a
 s

o
tt

o
 c

a
ri

co

e e

Ø D

Ø d

2 fori lisci 2 fori lisci

����/H�IUHTXHQ]H�SURSULH�LQGLFDWH�VRQR�YDOLGH�SHU�L�FDULFKL�PD[L�GHOOH�JDPPH�GèXWLOL]]R�FLWDWH�QHO�SDUDJUDIR���&DUDWWHULVWLFKH�WHFQLFKH
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ANTIVIBRANTI ELASTOMERICI9,���*DPPD�VXSSRUWL�LQGXVWULD

Descrizione

ï(OHPHQWR�HODVWRPHUR�LQ�VLOLFRQH��9+'6��FKH�SX´�HVVHUH�FDULFDWR�,1�FRPSUHVVLRQH�HG�LQ�WUD]LRQH

ï�&DVVD��URQGHOOH�H�DVVH�LQ�DFFLDLR�LQR[�

Applicazioni

ï�3URWH]LRQH�GL�DSSDUDWL�HOHWWURQLFL��DSSDUDWL�GL�QDYLJD]LRQH��VWUXPHQWL�GL�PLVXUD��SDQQHOOL�GL�FRQWUROOR�GL�DHUHL��YHLFROL�VWUDGDOL��WUHQL�

Caratteristiche tecniche 

ï�)UHTXHQ]H�SURSULH�

���$VVLDOH��GD����D����+]�

���5DGLDOH��GD����D����+]

ï�$PSLH]]D�PDVVLPD�GL�HFFLWD]LRQH�SHUPHVVD��s�����PP

ï�&RHIĆFLHQWH�GL�DPSOLĆFD]LRQH�DOOD�ULVRQDQ]D����

ï�7HPSHUDWXUH�GèXWLOL]]R��GD����r&�D�����r&

ï�5HVLVWHQ]D�VWUXWWXUDOH�FRUULVSRQGHQWH�DG�XQD�DFFHOHUD]LRQH�FRQWLQXD�

GL����J�VRWWR�FDULFR�PDVVLPR�

ï�&RUVD�GLVSRQLELOH�DOOR�VKRFN�LQ�DVVLDOH��

(�(��������PP����(�(��������PP����(�(��������PP

ï�3HVL��(�(�������J�����(�(��������J�����(�(��������J

4XHVWL�DPPRUWL]]DWRUL�VRQR�FRQIRUPL�DOOD�QRUPDWLYD�$,5�����FXUYD�=)

(�(��6

(
���(�(��6

(
���(�(��6

(
�

)UHTXHQ]D�SURSULD��GD����D����+]����

4 fori lisci
Ø d

J

A

B

Ø C

Ø E

H scarico 
h sotto 

carico
 (circa)

A B

G

utile

1 foro maschiato

  per vite DCodice 
Carichi statici assiali 

(daN)

E1E11S38ECHE 1,60 - 2-80 

E1E11S42ECHE 1,80 - 3,20 

E1E11S48ECHE 2,10 - 3,80 

E1E11S55ECHE 2,50 - 4,50 

E1E11S63ECHE 3,00 - 5,30 

E1E11S72ECHE 3,50 - 6,20 

E1E12S38EDHE 3,70 - 5,70 

E1E12S42EDHE 4,00 - 6,30 

E1E12S48EDHE 4,60 - 7,10 

E1E12S55EDHE 5,20 - 8,10 

E1E12S63EDHE 6,00 - 9,30 

E1E12S72EDHE 6,60 - 10,30 

E1E13S38EEHE 5,50 - 8,50 

E1E13S42EEHE 6,00 - 9,50 

E1E13S48EEHE 6,50 - 10,50 

E1E13S55EEHE 7,50 - 12,00 

E1E13S63EEHE 8,50 - 14,00 

E1E13S72EEHE 10,00 - 16,00 

Codice A (mm) B (mm) 
Ø C 

(mm) 
D 

Ø E 
(mm) 

H 
(mm) 

J  
(mm) 

Ø d 
(mm) 

h 
(mm) 

G 
(mm) 

E1E11S ECHE 25,4 34 28,5 M5 23 29 14 4,3 28 10 

E1E12S �EDHE 34,9 44,4 40 M6 34,6 35,6 19 4,3 34,5 12 

E1E13S EEHE 49,2 60,5 57 M8 45 47 23 5,3 45,5 16 

6,/,&21(���63(&,$/(�(/(77521,&$

����/H�IUHTXHQ]H�SURSULH�LQGLFDWH�VRQR�YDOLGH�SHU�L�FDULFKL�PD[L�GHOOH�JDPPH�GèXWLOL]]R�FLWDWH�QHO�SDUDJUDIR���&DUDWWHULVWLFKH�WHFQLFKH
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ANTIVIBRANTI ELASTOMERICI9,���*DPPD�VXSSRUWL�LQGXVWULD

Descrizione

ï�(OHPHQWR�HODVWRPHUR�LQ�VLOLFRQH��9+'6��FKH�SX´�HVVHUH�FDULFDWR�LQ�FRPSUHVVLRQH�HG�LQ�WUD]LRQH

ï�&DVVD��URQGHOOH�H�DVVH�LQ�DFFLDLR�LQR[�

Applicazioni

ï�3URWH]LRQH�GL�DSSDUDWL�HOHWWURQLFL��DSSDUDWL�GL�QDYLJD]LRQH��VWUXPHQWL�GL�PLVXUD��SDQQHOOL�GL�FRQWUROOR�GL�DHUHL��YHLFROL�VWUDGDOL��WUHQL�

Caratteristiche tecniche

ï�)UHTXHQ]H�SURSULH� 

   $VVLDOH��GD����D����+]�

���5DGLDOH��GD����D����+]

ï�$PSLH]]D�PDVVLPD�GL�HFFLWD]LRQH�SHUPHVVD��s�����PP

ï�&RHIĆFLHQWH�GL�DPSOLĆFD]LRQH�DOOD�ULVRQDQ]D����

ï�7HPSHUDWXUH�GèXWLOL]]R��GD����r&�D�����r&

ï�5HVLVWHQ]D�VWUXWWXUDOH�FRUULVSRQGHQWH�DG�XQD�DFFHOHUD]LRQH�FRQWLQXD�

GL����J�VRWWR�FDULFR�PDVVLPR�

ï�&RUVD�GLVSRQLELOH�DOOR�VKRFN�LQ�DVVLDOH��

(�(��������PP����(�(��������PP����(�(��������PP

3HVL��(�(������J����(�(������J����(�(��������J

4XHVWL�DPPRUWL]]DWRUL�VRQR�FRQIRUPL�DOOD�QRUPDWLYD�$,5�����FXUYD�=)

(�(��6

$/���(�(��6

$/���(�(��6

$/

)UHTXHQ]D�SURSULD��GD����D����+]��������������������������������������

1 foro liscio *
Ø D

Ø F

B

Ø C
H scarico 

circa, 
h sotto carico 

circa

e

A

G utile

4 fori lisci 

Ø d

A B

Codice
Carichi statici assiali 

(daN)

E1E11S38ALHE 1,60 - 2-80 

E1E11S42ALHE 1,80 - 3,20 

E1E11S48ALHE 2,10 - 3,80 

E1E11S55ALHE 2,50 - 4,50 

E1E11S63ALHE 3,00 - 5,30 

E1E11S72ALHE 3,50 - 6,20 

E1E12S38ALHE 3,70 - 5,70 

E1E12S42ALHE 4,00 - 6,30 

E1E12S48ALHE 4,60 - 7,10 

E1E12S55ALHE 5,20 - 8,10 

E1E12S63ALHE 6,00 - 9,30 

E1E12S72ALHE 6,60 - 10,30 

E1E13S38ALHE 5,50 - 8,50 

E1E13S42ALHE 6,00 - 9,50 

E1E13S48ALHE 6,50 - 10,50 

E1E13S55ALHE 7,50 - 12,00 

E1E13S63ALHE 8,50 - 14,00 

E1E13S72ALHE 10,00 - 16,00 

Codice 
A 

(mm) 
B 

(mm) 
Ø C 

(mm) 
Ø F 

(mm) 
G 

(mm) 
Ø d 

(mm) 
e 

(mm) 
H 

(mm) 
h 

(mm) 
Ø D 

(mm) 

E1E11S ALHE 25,4 32 23 25,6 19 3,6 1,5 10 9 5,2 

E1E12S �ALHE 34,9 44,5 34,6 38,7 25,4 4,2 1,8 11,5 10,5 6,7 

E1E13S �ALHE 49,2 60,5 45 53 38 5,3 2,5 17,75 18,5 8,5 

����/H�IUHTXHQ]H�SURSULH�LQGLFDWH�VRQR�YDOLGH�SHU�L�FDULFKL�PD[L�GHOOH�JDPPH�GèXWLOL]]R�FLWDWH�QHO�SDUDJUDIR���&DUDWWHULVWLFKH�WHFQLFKH
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ANTIVIBRANTI ELASTOMERICI9,���*DPPD�VXSSRUWL�LQGXVWULD

Descrizione

ï�(OHPHQWR�HODVWRPHUR�LQ�VLOLFRQH��9+'6��

ï�)ODQJLD�H�DVVH�LQ�DFFLDLR�LQR[�

'RYUDQQR�HVVHUH�SUHYLVWH�GXH�URQGHOOH���&�SHU�JDUDQWLUH�LO�êIDLO�VDIHë

Applicazioni

ï� 3URWH]LRQH� GL� DSSDUDWL� HOHWWURQLFL�� DSSDUDWL� GL� QDYLJD]LRQH��

VWUXPHQWL�GL�PLVXUD��SDQQHOOL�GL�FRQWUROOR�GL�DHUHL��YHLFROL�VWUDGDOL��WUHQL�

Caratteristiche tecniche 

ï�)UHTXHQ]H�SURSULH�

����$VVLDOH��GD����D����+]

����5DGLDOH��GD����D����+]

ï�$PSLH]]D�PDVVLPD�GL�HFFLWD]LRQH�SHUPHVVD��s�����PP�

ï�&RHIĆFLHQWH�GL�DPSOLĆFD]LRQH�DOOD�ULVRQDQ]D����

ï�7HPSHUDWXUH�GèXWLOL]]R��GD����r&�D�����r&

ï�5HVLVWHQ]D�VWUXWWXUDOH�FRUULVSRQGHQWH�DG�XQD�DFFHOHUD]LRQH�

FRQWLQXD�GL����J�VRWWR�FDULFR�PDVVLPR�

ï�&RUVD�GLVSRQLELOH�DOOR�VKRFN�LQ�DVVLDOH��

(�(����s���PP�����(�(����s���PP�����(�(����s����PP���

ï�3HVL��(�(�����J���(�(������J���(�(�������J

4XHVWL�DPPRUWL]]DWRUL�VRQR�FRQIRUPL�DOOD�QRUPDWLYD�$,5�����

FXUYD�=)

(�(����(�(�����(�(��

)UHTXHQ]D�SURSULD��GD����D����+]����

1 foro per vite D

A

CARICO

B

H scarico max
h circa
sotto carico

e

A

Ø C  

4  fori
Ø d

B

EE

Codice * 
A 

(mm) 
B  

(mm) 
Ø C (mm) D 

E  
(mm) 

Ø d 
(mm) 

e  
(mm) 

H 
(mm) 

h  
(mm) 

E1E21S �ALHE 25,4 32 24 M4 19 3 0,8 12,5 11 

E1E22S �AL HE 34,9 44,5 28 M5 25,4 4 1,5 16,5 15 

E1E23S �ALHE 49,2 60,5 42 M6 36 5 2 22 20 

Codice Carichi statici assiali (daN) Frequenza (Hz)

E1E21S38ALHE  
E1E21S63ALHE  
E1E21S77ALHE 

0,10 -0,40  
0,20 - 0,90  
0,26 - 1,20 

15 - 25 

E1E22S38ALHE  
E1E22S63ALHE  
E1E22S77ALHE 

0,20 - 1,00  
0,40 - 1,70  
0,50 - 2,20 

12 - 25 

E1E23S42ALHE 
E1E23S77ALHE 

0,40 - 1,20  
1,00 - 2,90 

10 - 15 

6,/,&21(���63(&,$/(�(/(77521,&$

����/H�IUHTXHQ]H�SURSULH�LQGLFDWH�VRQR�YDOLGH�SHU�L�FDULFKL�PD[L�GHOOH�JDPPH�GèXWLOL]]R�FLWDWH�QHO�SDUDJUDIR���&DUDWWHULVWLFKH�WHFQLFKH
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(�(�����(�(��

)UHTXHQ]D�SURSULD��GD����D����+]��������������������������������������

Ø E

1 foro liscio 

per vite  D
Rondella  Ø K

(o apparato)  

f
e

4 fori lisci  Ø d

A

A

H  scarico max

h circa sotto 
carico    Ø C

Rondella Ø K
min consigliata

B

F

j

i

B

Codice Carichi statici assiali (daN) Frequenza (Hz)

E1E31S38ALHE  
E1E31S55ALHE  
E1E31S77ALHE 

0,40 - 0,70  
0,50 - 1,00  
0,50 - 1,70 

15 - 25
E1E32S38ALHE  
E1E32S55ALHE  
E1E32S77ALHE 

0,30 - 1,10  
0,60 - 1,80  
1,60 - 2,60 

Codice 
A 

(mm) 
B 

(mm) 
Ø C 

(mm) 
D 

Ø E 
(mm) 

F 
(mm) 

J  
(mm) 

Ø K 
(mm) 

Ø d 
(mm) 

e 
(mm) 

f (mm) 
H 

(mm) 

j (mm) 
h 

(mm)
Mini Maxi Mini Maxi 

E1E31S ALHE 25,4 32 25 M4 8,5 10,5 2 25 3,6 1 3,2 5 4,5 0 1,75 3,5 

E1E32S ALHE 34,9 44,5 35 M5 13 14,5 3 35 4,3 1,5 4,5 7 6,2 0 2,5 5 

����/H�IUHTXHQ]H�SURSULH�LQGLFDWH�VRQR�YDOLGH�SHU�L�FDULFKL�PD[L�GHOOH�JDPPH�GèXWLOL]]R�FLWDWH�QHO�SDUDJUDIR���&DUDWWHULVWLFKH�WHFQLFKH

Descrizione

ï�(OHPHQWR�HODVWRPHUR�LQ�VLOLFRQH��9+'6��

ï�)ODQJLD�H�DVVH�LQ�DFFLDLR�LQR[�

'RYUDQQR�HVVHUH�SUHYLVWH�GXH�URQGHOOH���&�SHU�JDUDQWLUH�LO�êIDLO�VDIHë

Applicazioni

ï� 3URWH]LRQH� GL� DSSDUDWL� HOHWWURQLFL�� DSSDUDWL� GL� QDYLJD]LRQH��

VWUXPHQWL�GL�PLVXUD��SDQQHOOL�GL�FRQWUROOR�GL�DHUHL��YHLFROL�VWUDGDOL��WUHQL�

Caratteristiche tecniche

ï�)UHTXHQ]H�SURSULH� 

����$VVLDOH��GD����D����+]

����5DGLDOH��GD����D����+]

ï�$PSLH]]D�PDVVLPD�GL�HFFLWD]LRQH�SHUPHVVD��s�����PP

ï�&RHIĆFLHQWH�GL�DPSOLĆFD]LRQH�DOOD�ULVRQDQ]D����

ï�7HPSHUDWXUH�GèXWLOL]]R��GD����r&�D�����r&

ï�5HVLVWHQ]D� VWUXWWXUDOH� FRUULVSRQGHQWH� DG�XQD� DFFHOHUD]LRQH�

FRQWLQXD�GL����J�VRWWR�FDULFR�PDVVLPR�

ï�&RUVD�GLVSRQLELOH�DOOR�VKRFN�LQ�DVVLDOH��

(�(����s���PP�SHU�I�PLQ�

�����������������s���PP�SHU�I�PD[� �����

(�(����s�����PP�SHU�I�PLQ�

�����������������s���PP�SHU�I�PD[

ï�3HVL��(�(�����J���(�(������J��

4XHVWL�DPPRUWL]]DWRUL�VRQR�FRQIRUPL�DOOD�QRUPDWLYD�$,5���� FXUYD�=)
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Descrizione

ï�(OHPHQWR�HODVWRPHUR�LQ�VLOLFRQH��9+'6��

ï�)ODQJLD�H�DVVH�LQ�DFFLDLR�LQR[�

Applicazioni

ï� 3URWH]LRQH� GL� DSSDUDWL� HOHWWURQLFL�� DSSDUDWL� GL� QDYLJD]LRQH��

VWUXPHQWL�GL�PLVXUD��SDQQHOOL�GL�FRQWUROOR�GL�DHUHL��YHLFROL�VWUDGDOL��WUHQL�

Caratteristiche tecniche 

)UHTXHQ]H�SURSULH�

���$VVLDOH�H�UDGLDOH��GD����D����+]

ï�$PSLH]]D�PDVVLPD�GL�HFFLWD]LRQH�SHUPHVVD��s�����PP

ï�&RHIĆFLHQWH�GL�DPSOLĆFD]LRQH�DOOD�ULVRQDQ]D����

ï�7HPSHUDWXUH�GèXWLOL]]R��GD����r&�D�����r&

ï�5HVLVWHQ]D� VWUXWWXUDOH� FRUULVSRQGHQWH� DG�XQD� DFFHOHUD]LRQH�

FRQWLQXD�GL����J�VRWWR�FDULFR�PDVVLPR�

ï�&RUVD�GLVSRQLELOH�DOOR�VKRFN�LQ�DVVLDOH��

(�(������PP���(�(����(�(������PP�����

ï�3HVL��(�(������J���(�(������J���(�(������J��

4XHVWL�DPPRUWL]]DWRUL�ULVSRQGRQR�DOOD�QRUPD�$,5�����FXUYD�=)�

(�(�����(�(�����(�(��

)UHTXHQ]D�SURSULD��GD����D����+]����

Ø E
1 foro 

maschiato 

per vite  D

fe

B

4 fori lisci  
Ø d

A

A

H  scarico max                                                 
h circa sotto 
carico

Ø C

Ø C

B

N

G utile

º (VLVWH�DQFKH�OD�YHUVLRQH�FRQ�ćDQJLD�RYDOH��)%�

Codice Carichi statici assiali (daN)

 E1E41S38EBHE 1,20 - 2,10 

       ��º� E1E41S63EBHE 2,20 - 3,80 

 E1E41S77EBHE 3,00 - 5,20 

     E1E42S38ECHE 1,75 - 3,30 

     E1E42S63ECHE 3,20 - 5,90 

 E1E42S77ECHE 4,40 - 8,30 

 E1E43S38EDHE 3,10 - 5,50 

 E1E43S63EDHE   6,00 - 10,80 

 E1E43S77EDHE   7,50 - 13,60 

Codice 
A 

(mm) 
B 

(mm) 
Ø C (mm) D 

Ø E 
(mm) 

G 
(mm) 

H 
(mm) 

N 
(mm) 

Ø d 
(mm) 

e 
(mm) 

f 
(mm) 

h 
(mm) 

E1E41S� �EBHE 25,4 34 30,5 M4 10 6 23 14,2 4,3 0,8 14 21 

E1E42S� �ECHE 34,9 43 41,5 M5 12 8 33 20 4,3 1,5 18 31 

E1E43S� �EDHE 49,2 60,5 57 M6 21,5 8 33 20 5,3 2 16 31 

6,/,&21(���63(&,$/(�(/(77521,&$

����/H�IUHTXHQ]H�SURSULH�LQGLFDWH�VRQR�YDOLGH�SHU�L�FDULFKL�PD[L�GHOOH�JDPPH�GèXWLOL]]R�FLWDWH�QHO�SDUDJUDIR���&DUDWWHULVWLFKH�WHFQLFKH
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ANTIVIBRANTI ELASTOMERICI9,���*DPPD�VXSSRUWL�LQGXVWULD

Descrizione

ï�(OHPHQWR�HODVWRPHUR�LQ�VLOLFRQH��9+'6��

ï�)ODQJLD�H�DVVH�LQ�DFFLDLR�LQR[�

Applicazioni

ï� 3URWH]LRQH� GL� DSSDUDWL� HOHWWURQLFL�� DSSDUDWL� GL� QDYLJD]LRQH��

VWUXPHQWL�GL�PLVXUD��SDQQHOOL�GL�FRQWUROOR�GL�DHUHL��YHLFROL�VWUDGDOL��WUHQL�

  

Caratteristiche tecniche 

)UHTXHQ]D�GL�ULVRQDQ]D�

���$VVLDOH�H�UDGLDOH��GD����D����+]

ï�$PSLH]]D�PDVVLPD�GL�HFFLWD]LRQH�SHUPHVVD��s�����PP

ï�&RHIĆFLHQWH�GL�DPSOLĆFD]LRQH�DOOD�ULVRQDQ]D����

ï�7HPSHUDWXUH�GèXWLOL]]R��GD����r&�D�����r&

ï�5HVLVWHQ]D�VWUXWWXUDOH�FRUULVSRQGHQWH�DG�XQD�DFFHOHUD]LRQH�

FRQWLQXD�GL����J�VRWWR�FDULFR�PDVVLPR�

ï�&RUVD�GLVSRQLELOH�DOOR�VKRFN�LQ�DVVLDOH����PP

ï�3HVR����J�

4XHVWL�DPPRUWL]]DWRUL�VRQR�FRQIRUPL�DOOD�QRUPDWLYD�$,5�����

FXUYD�=)

(�(���6

)UHTXHQ]D�SURSULD��GD����D����+]����

Codice A (mm) B (mm) Ø C (mm) Ø D (mm) H (mm) Ø d (mm) e (mm) h (mm) 

E1E941S� EBHE 34,9 44,5 38 6,7 26,2 4,3 3 12 

Codice Carichi statici assiali (daN)

     �º E1E941S38HE 5 - 14 

           E1E941S55HE 7- 20 

           E1E941S72HE 12 - 30 

|�(VLVWH�DQFKH�OD�YHUVLRQH�FRQ�IODQJLD�RYDOH��)%�

����/H�IUHTXHQ]H�SURSULH�LQGLFDWH�VRQR�YDOLGH�SHU�L�FDULFKL�PD[L�GHOOH�JDPPH�GèXWLOL]]R�FLWDWH�QHO�SDUDJUDIR���&DUDWWHULVWLFKH�WHFQLFKH
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Descrizione

/D� VHULH� 3+(���� Hè� FRVWLWXLWD� GD� XQD� PROOD� H� GD� XQ� SLVWRQH��

LPPHUVL�LQ�XQ�JHO�VLOLFRQH�DG�DOWD�YLVFRVLW¢��OXL�VWHVVR�ULQFKLXVR�LQ�

XQD�PHPEUDQD�LQ�JRPPD�YXOFDQL]]DWD�VXOOD�FDVVD�

Applicazioni

*OL�DPPRUWL]]DWRUL�3+(�����DG�DOWD�SHUIRUPDQFH�HG�D�JUDQGH�

FDSDFLW¢�GL�DVVRUELPHQWR�GHJOL�VKRFN�JUD]LH�DG�XQR�VPRU]DPHQWR�

PROWR�HOHYDWR��SHUPHWWRQR�GL�SURWHJJHUH�OH�DSSDUDWL�HOHWWURQLFL�

IUDJLOL�� � DSSDUDWL� GL� QDYLJD]LRQH�� FRFNSLW� GL� YROR�� VWUXPHQWL� GL�

PLVXUD�VX�YHLFROL� WHUUHVWUL� ��DHUHL��HOLFRWWHUL��QDYL�� VRPPHUJLELOL�

FLYLOL�H�PLOLWDUL�

Caratteristiche dimensionali

3+(���

)UHTXHQ]D�SURSULD��GD����D����+]��������������������������������������

Codice H scarico 
(mm) 

H circa sotto 
carico (mm)

A  
(mm) 

B 
(mm) 

Ø C 
(mm) D Ø E  

(mm) 

G  
maxi 
(mm) 

J  
(mm) 

Ø d  
(mm) 

e  
(mm) 

h  
(mm) 

Peso 
circa

E1FH781S01HE 
E1FH781C01HE 

42  
43 

39  
41 35 54 43 M5 10 12 4,5 5,5 120 g 

E1FH866C01HE 
E1FH2507-01HE 47 46 49,2 65,3 61,5 M6 15 12 5,2 5 230 g 

 215 g 

E1FH76-01HE 
E1FH76-02HE 

70  
67 

66  
65 63,5 77 70 M10 30 19 24 8,4 7,2 49 390 g 

E1FH77-01HE 86 82 88 110,5 96 M12 40 24 34 8,4 8,5 62 930 g 

E1FH78-01HE 
E1FH78-02HE 

102  
98 

99  
95 107,9 132 117 M16 54 25 44 11 9,5 77,5 1,5 kg 

����/H�IUHTXHQ]H�SURSULH�LQGLFDWH�VRQR�YDOLGH�SHU�L�FDULFKL�PD[L�GHOOH�JDPPH�GèXWLOL]]R�FLWDWH�QHO�SDUDJUDIR���&DUDWWHULVWLFKH�WHFQLFKH
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Ø C

S01
E1FH781HE

C01

E1FH76HE
E1FH77HE
E1FH78HE

E1FH866C01HE
E1FH2507-01HE

1 foro maschiato

1 foro maschiato

Ø C

G utile

G utile

H
e

e

4 fori lisci 
Ø d 4 fori lisci Ø d

4 fori lisci
Ø d

1 foro maschiato

G utile

H

J

H

A
A

A

B

B

B

e
h

J

B

B

A

A

J

B

A

Ø C

Ø E

Ø D
Ø D

Ø D

Codice

Norme SEFT 001 A Norme AIR 7304 Norme MIL  
STD 810 C 

Utilizzo 
fuori normative Scosse / shock asse OZ

Carico 
(daN)

Fo 
Assiale 

(Hz)

Fo  
Radiale  

(Hz) 

Carico 
(daN)

Fo 
Assiale 

(Hz)

Fo  
Radiale  

(Hz) 

Carico 
(daN)

Fo 
Assiale (Hz)

Carico 
(daN)

Fo 
Assiale (Hz)

Scosse 
6ms      

semi sinus 
(g)

Shock 11ms    
semi sinus 

(g)

E1FH781S01HE 
E1FH781C01HE - - - 0,2 - 2  

2 - 5 20 - 25 15 - 20 4 16 1,5 - 3,5 
3,5 - 8 10 - 20 70 g 38 g 

E1FH866C01HE 8 - 15 10 - 20 12 - 20 6 - 8 20 - 25 15 - 20 8 20 8 - 15 10 - 20 50 g 27 g 

E1FH2507-01HE - - - - - - - - 5 - 8 6 - 10 - -

E1FH76-01HE 
E1FH76-02HE 

14 - 20  
18 - 30 10 - 20 12 - 20  

11 - 16 
7 - 12  
9 - 20 20 - 25 15 - 20 14  

18 
18  
17 

14 - 20  
18 - 30 10 - 20 40 g  

55 g 
22 g  
30 g 

E1FH77-01HE 20 - 50 10 - 20 10 - 17 - - - 30 15 20 - 50 10 - 20 50 g 25 g 

E1FH78-01HE 
E1FH78-02HE 

50 - 100 
90 - 130 10 - 20 10 - 16  

10 - 15 - - - 75  
100 

10  
11 

50 - 100 
90 - 130 10 - 20 40 g 22 g 

Caratteristiche tecniche

ï�)UHTXHQ]D�GL�ULVRQDQ]D��

���$VVLDOH��GD����D����+]�ï�5DGLDOH��GD����D����+]

• 6PRU]DPHQWR�� ����GL�F�F��(�)+���+(�����+(���������+(�

� � ����GL�F�F��(�)+��+(����+(����+(�

ï�&RHIĆFLHQWH�GL�DPSOLĆFD]LRQH�DOOD�ULVRQDQ]D�GD�����D���PD[L

4XHVWL�DPPRUWL]]DWRUL�VRQR�FRQIRUPL�DOOH�QRUPDWLYH�6()7����$��$,5�������0,/�67'�����&�
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70

3

3
70

4 fori lisci
Ø 5,5

circa 45.5 
scarico

4355

82

Descrizione

*OL�DPPRUWL]]DWRUL�GHOOD�VHULH�VSHFLDOH�LPEDOODJJLR�VRQR�FRVWLWXLWL�GD�XQ�HOHPHQWR�HODVWLFR�LQ�JRPPD�DGDWWR�DOOH�GLYHUVH�DSSOLFD]LRQL��

YXOFDQL]]DWR�VX�GXH�SLDVWUH�GL�ĆVVDJJLR�LQ�DFFLDLR�

Funzionamento

4XHVWL�DPPRUWL]]DWRUL�PXOWL�GLUH]LRQDOL�DPPHWWRQR�LPSRUWDQWL�GHIRUPD]LRQL�H�SHUPHWWRQR�GL�SURWHJJHUH�GHO�PDWHULDOH�WUDVSRUWDWR�

LQ�FRQWHQLWRUL�GD�FDGXWH�H�VKRFN�GL�WUDVSRUWR���PLVVLOL��PDWHULDOH�DHURQDXWLFR����

4XHVWL�DPPRUWL]]DWRUL�SRVVRQR�DQFKH�HVVHUH�XWLOL]]DWL�SHU�OD�SURWH]LRQH�GL�PDWHULDOH�GD�VKRFN�R�YLEUD]LRQL�LQ�FDVR�GL�HVSORVLRQH�R�

WHUUHPRWR�

(�&�������(�7����

Caratteristiche dimensionali

����/H�IUHTXHQ]H�SURSULH�LQGLFDWH�VRQR�YDOLGH�SHU�L�FDULFKL�PD[L�GHOOH�JDPPH�GèXWLOL]]R�FLWDWH�QHO�SDUDJUDIR���&DUDWWHULVWLFKH�WHFQLFKH

E1T2105HE

63(&,$/(�,0%$//$**,2
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Caratteristiche dimensionali

Caratteristiche tecniche

)UHTXHQ]D�GL�ULVRQDQ]D��

ï�$VVLDOH��GD����D����+]�ï�5DGLDOH��GD����D����+]

$PSLH]]D�PDVVLPD�GL�HFFLWD]LRQH�SHUPHVVD�DOOD�IUHTXHQ]D�

SURSULD��s�����PP�

0DVVLPD�FRUVD�DVVLDOH�GLVSRQLELOH�VRWWR�VKRFN�

ï�$VVLDOH����PP�ï�5DGLDOH����PP

7HPSHUDWXUD�GèXWLOL]]R��YHGHUH�WDEHOOD

3HVR�����.J

Caratteristiche tecniche

)UHTXHQ]D�GL�ULVRQDQ]D��

ï�$VVLDOH��GD����D����+]�ï5DGLDOH��GD����D����+]

$PSLH]]D�PDVVLPD�GL�HFFLWD]LRQH�SHUPHVVD�DOOD�IUHTXHQ]D�

SURSULD��s�����PP�

0DVVLPD�FRUVD�DVVLDOH�GLVSRQLELOH�VRWWR�VKRFN�

ï�$VVLDOH����PP�ï�5DGLDOH����PP

7HPSHUDWXUD�GèXWLOL]]R��YHGHUH�WDEHOOD

3HVR�����.J�

Codice Carichi statici 
assili (daN) Smorzamento Tenuta agli oli ie 

idrocarburi Tenuta in fatica Temperatura 
d’utilizzo Materiale 

E1C2321S01HE 1-10
*** * * - 54 + 150 °C 

SIL 33 Sh

E1C2321S02HE 2-20 SIL 55 Sh

E1C2321-01HE 2-20

* ** *** - 30 + 100 °C 

CR 60 Sh

E1C2321-02HE 5-50 CR 70 Sh

E1C2321-03HE 10-100 CR 75 Sh

E1C2321-21HE 2-20

*** * *** - 40 + 90 °C 

BR 60 Sh

E1C2321-22HE 5-50 BR 70 Sh

E1C2321-23HE 10-100 BR 80 Sh

Codice
Carichi statici assiali 

(daN)
Smorzamento

Tenuta agli olii e 
idrocarburi

Tenuta en fatica
Temperatura 

d’utilizzo

E1T2105S01HE 
E1T2105S02HE

2-20  
4-40 

*** * * - 54 + 150 °C 

E1T2105-41HE 
E1T2105-42HE 
E1T2105-43HE

10-100  
20-200  
50-400 

* *** ** - 25 + 90 °C 

E1T2105-21HE 
E1T2105-22HE 
E1T2105-23HE

10-100  
20-200  
50-400 

*** * *** - 40 + 90 °C 

1 foro filettato 
per vite M16 16 utile

122

8

8

120

4 fori lisci
Ø 10,5

circa 90 
scarico 

100 122

140

E1T2105HE
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Descrizione

,O� VXSSRUWR� 3+(���� Hè� FRVWLWXLWR� GD� GXH� DUPDWXUH� SLDQH�

H� SDUDOOHOH� FRQ� LQWHUSRVWD� XQD� FRURQD� LQ� JRPPD� DG� HVVH�

YXOFDQL]]DWD

ï�$UPDWXUD�VXSHULRUH��IRUR�OLVFLR�R�ĆOHWWDWR��GDGR�VDOGDWR�

• $UPDWXUD�LQIHULRUH��ĆVVDJJLR�FRQ�ćDQJLD�R�DSSRJJLR�GLUHWWR�D�WHUUD

ï�*RPPD�YXOFDQL]]DWD

ï�&RURQD�D�IRUPD�GL�FXSROD

ï�&XVFLQHWWR�DQWLVFLYROR�R�EDVH�VFDQDODWD�DQWLVFLYROR

ï�&RSSHOOD�GL�SURWH]LRQH��DPRYLELOH���SURWH]LRQH�GHOOD�JRPPD�H�

ULSDUWL]LRQH�GHO�FDULFR

Funzionamento

/D�FRQFH]LRQH�GHO�VXSSRUWR�3+(����JOL�FRQIHULVFH� OH�VHJXHQWL�

SURSULHW¢�IRQGDPHQWDOL��

ï�(ODVWLFLW¢� WUDVYHUVDOH� VHQVLELOPHQWH�HTXLYDOHQWH�DOOèHODVWLFLW¢�

DVVLDOH��VXSSRUWR�HTXLIUHTXHQ]D�

ï�6ROOHFLWD]LRQH�GHOOD�JRPPD�LQ�FRPSUHVVLRQH

• )LQHFRUVD�SURJUHVVLYR�QHL�FDVL�GL�XUWL�R�VRYUDFFDULFKL�DFFLGHQWDOL

ï�(IIHWWR�DQWLGHUDSDQWH��SRVD�GLUHWWD�D�WHUUD�

Vantaggi

ï�3RVD�GLUHWWD�D�WHUUD�GHOOD�PDFFKLQD�FRQ�L�VXSSRUWL

ï�$OWH]]D�ULGRWWD

ï�,QVWDOOD]LRQH�YHORFH�GHL�VXSSRUWL

ï�)DFLOH�VSRVWDPHQWR�GHOOèLQVLHPH�VRVSHVR

• *DPPD� HVWHVD�� �� GXUH]]H� GHOOD� JRPPD� SHU� L� �� WLSL� HVLVWHQWL�

SHUPHWWRQR�OD�VFHOWD�RWWLPDOH�GHO�VXSSRUWR�LQ�IXQ]LRQH�GHO�FDULFR�

H�GHOOD�IUHTXHQ]D�SHUWXUEDWULFH

ï� 7UH� FRQĆJXUD]LRQL� FKH� SHUPHWWRQR� GL� VFHJOLHUH� LO� PRGR� GL�

ĆVVDJJLR

Raccomandazioni

• 3HU�QRQ�GDQQHJJLDUH�OD�VRVSHQVLRQH�GHOOD�PDFFKLQD�RFFRUUH�

IDU�DWWHQ]LRQH�D� FKH� WXWWL� L� FROOHJDPHQWL�YHUVR� OèHVWHUQR�VLDQR�

elastici

ï�,�VXSSRUWL�3+(����VRQR�LPSLHJDWL�VX�PDFFKLQH�URWDQWL�D�SRVWR�

ĆVVR�FKH�QRQ�SUHVHQWDQR�QRWHYROL�FDULFKL�VELODQFLDWL��DOWULPHQWL�

SUHYHGHUH�XQD�VROHWWD�LQHU]LDOH

���� /H� IUHTXHQ]H� SURSULH� LQGLFDWH� VRQR� YDOLGH� SHU� L� FDULFKL�PD[L� GHOOH�

JDPPH�GèXWLOL]]R�FLWDWH�QHO�SDUDJUDIR���&DUDWWHULVWLFKH�WHFQLFKH 

3+(���

)UHTXHQ]D�SURSULD��GD���D���+]�����
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Caratteristiche dimensionali

6H]LRQH�;;è��� 6H]LRQH�;;è� 6H]LRQH�;;è�

Ø M

Ø C
Ø C

Ø A Ø A
C1

Ø M

D
F

B
1 B B
1 B

J

)LJ��D )LJ��E )LJ��F

Ø
 E Ø

 E

X X X’ X’X

X’

��3+(����FRQ�EDVH�DQWLVFLYROR�������������������������3+(����FRQ�IODQJLD�H�IRUR�OLVFLR�����������������������3+(����FRQ�IODQJLD�H�IRUR��

Modello Durezza 

Codice 

Ø A 
(mm) 

B  
(mm) 

B
1
 (mm) 

Ø C 
(mm) 

C
1

D  
(mm) 

Ø E 
(mm) 

F  
(mm) 

J  
(mm) 

Ø M 
(mm) 

Peso 
(gr) 

a soletta a losanga

Foro liscio 
fig.a

Foro liscio  
fig.b 

Foro filettato 
fig.c

Ø 40  
Ø 60  
Ø 80  

Ø 100 
Ø 100 
Ø 150 
Ø 150 
Ø 200 
Ø 200 

 45.60
45.60.75
45.60.75
45.60.75
45.60.75
45.60.75
45.60.75
45.60.75
45.60.75 

- 
- 
- 

533108HE  
- 

533151HE  
- 

533202HE  
-

- 
- 

533581HE  
- 

533109HE  
- 

533152HE  
- 

533203HE 

  533641HE* 
533661HE 
533681HE  

- 
533609HE  

- 
533652HE  

- 
533623HE 

40  
60  
80  

100 
100 
150 
150 
200 
200 

20  
24  
27  
30 

27,5 
41  
39  
46  
44 

18 
22,5 
25  
28 

25,5 
38  
36  
42 
40 

- 
- 

8,1 
10,2 
10,2 
14,2 
14,2 
18  
18 

M6 
M6 
M8  

- 
M10  

- 
M14  

- 
M18 

52  
76  

100  
- 

124  
- 

182  
- 

240 

6,2  
6,2  
8,2  

- 
10,2  

- 
12,2  

- 
14,5 

64  
90  

120  
- 

148  
- 

214  
- 

280 

2  
2  
2  
- 

2,5  
- 
4  
- 
5 

19  
18  
22  
22 
 22  
34  
34  
44  
44 

50  
140 
250 
420 
460 

1220 
1340 
2750 
3030 


�0RGHOOR���0����0����GDGR�5DSLG���FRSSLD�GL�VHUUDJJLR���1P�

Gamma d’utilizzo 
(daN)

Freccia sotto 
carico max 

(mm)
Modello Durezza 

  1-4  
  2-10
  3-15
  6-25 
11-45 
11-45 
20-80 
22-90

30-120 

2 
  2,5  

3  
3  
3 

  4,5 
  4,5  

4  
4 

Ø 40 
Ø 40 
Ø 60 
Ø 60 
Ø 60 
Ø 80 
Ø 80

 Ø100
 Ø 80 

45 
60 
45
 60 
75 
45 
60 
45 
75 

Gamma d’utilizzo 
(daN)

Freccia sotto 
carico max 

(mm)
Modello Durezza 

   30-130
   40-160
   50-220
   60-250
   85-350
 125-500
 200-825

 310-1250 

7  
4 
4 
7 
6 
7 
7
6 

Ø 150 
Ø 100 
Ø 100 
Ø 150 
Ø 150 
Ø 200 
Ø 200 
Ø 200 

45 
60 
75 
60 
75 
45 
60 
75 

Caratteristiche tecniche

filettato
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&859(�&$5,&2���)5(&&,$�,1�&2035(66,21(�$66,$/(

Foro liscioForo filettato

Soletta

Antirimbalzo (con precarico)

Cassaforma a 

fondo perso

�����������������������������������3+(���������� � �������������������������3+(���������������������������������������������������3+(���������

���������������������������������������3+(��������� � � ������3+(��������� � �����������������������3+(���������

6XSSRUWL�3+(����LQ�VHULH��SHUPHWWRQR�GL�UDGGRSSLDUH�OD�IUHFFLD�

7XWWL�L�VXSSRUWL�VRQR�GLVWLQJXLELOL�SHU�PH]]R�GL�VHJQL�FRQYHQ]LRQDOL��VLD�XQ�SXQWR�GL�FRORUH��VLD�GHL�QXPHUL��LQGLFDQWL�OD�GXUH]]D��

JULJLR� �GXUH]]D������YHUGH� �GXUH]]D������EOX� �GXUH]]D���
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3+(���

6H]LRQH�;;è

Ø A

Ø C
X X’

Ø E

D

F

G

B

H

)UHTXHQ]D�SURSULD��GD���D���+]����

Caratteristiche tecniche

Codice Ø A (mm) B (mm) Ø C (mm) D (mm) Ø E (mm) F (mm) G (mm) H (mm) 

532300HE 
532500HE 
532563HE 
532561HE 
532750HE 

30  
50  
55  
60  
75 

16  
20  
23  
25  
30 

6  
8  

10,1  
12,2  
12,2 

40  
66  
90  
76  
95 

6,1  
8,2  
8,2  
8,5  

11,0 

50  
82  

106  
95  

118 

8  
13  
15  
20  
25 

1,5  
2  
3  
4  
6 

Gamma d’utilizzo 
(daN)

Freccia sotto 
carico max 

(mm)
Modello Durezza 

1-5  
1-7  
2-8  

2-10 
3-15 
4-18 
5-20 
7-30 

3  
2 
1 
4 
3  
5 

   2,5 
3 

532300HE 
532300HE 
532300HE 
532500HE 
532500HE 
532563HE 
532500HE 
532561HE 

45
60 
75 
45 
60 
45 
75 
45 

Gamma d’utilizzo 
(daN)

Freccia sotto 
carico max 

(mm)
Modello Durezza 

  7-30  
10-40  
10-50  
10-50  
15-60  
15-65  
20-80 

5  
2 

  1,5 
4 

  5,5  
3 

  1,5 

532563HE 
532561HE 
532561HE 
532750HE 
532563HE 
532750HE 
532750HE 

60 
60 
75 
45 
75 
60 
75 

Caratteristiche tecniche

����/H�IUHTXHQ]H�SURSULH�LQGLFDWH�VRQR�YDOLGH�SHU�L�FDULFKL�PD[L�GHOOH�JDPPH�GèXWLOL]]R�FLWDWH�QHO�SDUDJUDIR���&DUDWWHULVWLFKH�WHFQLFKH          
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ANTIVIBRANTI ELASTOMERICI9,���*DPPD�VXSSRUWL�LQGXVWULD

Descrizione

,O�VXSSRUWR�3+(����Hè�FRVWLWXLWR�GD�GXH�DUPDWXUH�FRQFHQWULFKH�

FROOHJDWH��IUD�ORUR�GD�XQ�GLVFR�GL���������YXOFDQL]]DWR�

Funzionamento

/D�FRQFH]LRQH�GHO�VXSSRUWR�3+(����JOL�FRQIHULVFH�OD�VHJXHQWH�

SURSULHW¢�IRQGDPHQWDOL��

ï�(ODVWLFLW¢�HODVWLFD�VHQVLELOPHQWH�LGHQWLFD� LQ�WXWWH� OH�GLUH]LRQL�

�VXSSRUWR�HTXLIUHTXHQWH��

Applicazioni

,� VXSSRUWL� 3+(���� SRVVRQR� HVVHUH� XWLOL]]DWL� SHU� VRVSHQGHUH�

WXWWL� L�SLFFROL�DSSDUDWL�GL�PLVXUD�H�GL� UHJLVWUD]LRQH��JOL�DSSDUDWL�

PRQWDWL�VX�LQVLHPL�PRELOL��L�FRPDQGL�GL�PDFFKLQH�XWHQVLOL�

3+(���

)UHTXHQ]D�SURSULD��GD����D���+]����

����/H�IUHTXHQ]H�SURSULH�LQGLFDWH�VRQR�YDOLGH�SHU�L�FDULFKL�PD[L�GHOOH�JDPPH�GèXWLOL]]R�FLWDWH�QHO�SDUDJUDIR���&$5$77(5,67,&+(�7(&1,&+(�         
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Ø A

ØC

G
H

B

B

G
J

H

Ø A

Ø C

Caratteristiche dimensionali

� �����������������)LJ��D� � ���)LJ��E

Ø E

Ø E

D

D

F

F

D

Modello Fig. Codice Durezza Ø A (mm) 
B 

(mm) 
Ø C (mm) 

D 
(mm) 

Ø E (mm) 
F 

(mm) 
G 

(mm) 
H 

(mm) 
J 

(mm) 
Peso 
(gr)

R a 552428HE 50 28 8 4,2 36 3,2 44 4 3 - 9 

I.20 b 552231HE 45-60 25,4 10,3 4,2 25,4 3,6 31,8 4,2 1 4,3 10 

I.30 b 552241HE 45-60 38,1 15,9 6,2 34,9 4,2 44,5 7,3 - 7,3 30 

$O�ĆQH�GL�HYLWDUH�OH�RVFLOOD]LRQL���RFFRUUH�HIIHWWXDUH�LO�PRQWDJJLR�LQ�PRGR�WDOH�FKH�LO�

EDULFHQWUR�GHOOèDSSDUDWR�VRVSHVR�VLD�SURVVLPR�DO�FHQWUR�JHRPHWULFR�GHOOD�VRVSHQVLRQH�

Principio di montaggio

Montaggio

Caratteristiche tecniche

7XWWL�L�VXSSRUWL�VRQR�GLVWLQJXLELOL�SHU�PH]]R�GL�VHJQL�FRQYHQ]LRQDOL��VLD�XQ�SXQWR�GL�FRORUH��VLD�GHL�QXPHUL��LQGLFDQWL�OD�GXUH]]D��
JULJLR� �GXUH]]D������YHUGH� �GXUH]]D������EOX� �GXUH]]D���

Gamma 
d’utilizzo 

(daN)

Freccia sotto 
carico max 

(mm) 
Modello Codice Durezza 

0,25-1  
0,50-2  
0,75-3 

3  
3 

 2,5 

R 
 I.20 
 I.20 

552428HE 
552231HE 
552231HE 

50  
45  
60 

Gamma 
d’utilizzo 

(daN)

Freccia sotto 
carico max 

(mm) 
Modello Codice Durezza 

1-4  
1,5-6 

3  
2

 I.30 
 I.30 

552241HE 
552241HE 

45  
60 
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Descrizione

,O�VXSSRUWR�3+(����Hè�FRVWLWXLWR�GD�GXH�VHPL�VXSSRUWL�DFFRVWDWL�

Funzionamento

/D�FRQFH]LRQH�GHO�VXSSRUWR�3+(����JOL�FRQIHULVFH� OH�VHJXHQWL�

SURSULHW¢�IRQGDPHQWDOL��

ï�,PSRUWDQWH�HODVWLFLW¢�UDGLDOH�HG�XQD�EXRQD�ULJLGH]]D�DVVLDOH�

ï� 5HDOL]]D]LRQH� GHO� PRQWDJJLR� D� VEDO]R�� VHQ]D� LQFOLQD]LRQL�

HFFHVVLYH�GHOOèDSSDUDWR

ï�0RQWDJJLR�LQ�WXWWH�OH�SRVL]LRQL

ï�)DLO�VDIH��������+(���DQWLULPEDO]R

Applicazioni

,�VXSSRUWL�3+(����SRVVRQR�HVVHUH�XWLOL]]DWL�SHU�VRVSHQGHUH�JOL�

DSSDUDWL�OHJJHUL�TXDQGR�LO�SLDQR�GL�VRVSHQVLRQH�Hè�YHUWLFDOH�

3+(���

Caratteristiche dimensionali

6H]LRQH�;;è

Direzione del carico 

Ø
 C

Ø
 E

X’

X

D F

D

F

B

J
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Caratteristiche tecniche

Montaggio

Codice Durezza B (mm) Ø C (mm) D (mm) Ø E (mm) F (mm) J (mm) Peso (g) 

551321HE 
551441HE 
551571HE 

50 
45

    45.60

16 
18 
20

4,2 
6,5 
8,2

  25,4 
35 

  45,5

3,5 
4,2 
6,2

32
  44,5
  57,5

  1,6 
2  
2

10 
24 
50

Gamma d’utilizzo (daN)
Freccia sotto 
carico max 

(mm)
Codice Durezza

25 2,5 551571HE 45

35 2,5 551571HE 60

2,5 1 551321HE 50

10 3 551441HE 45

Gamma d’utilizzo (daN)
Freccia sotto 
carico max 

(mm)
Codice Durezza

Parete verticale

$SSDUDWR�VRVSHVR

$SSDUDWR�VRVSHVR

7HODLR

6XSSRUWR

Montaggio su telaio

0RQWDJJLR�D�VEDO]R�GL�XQ�DSSDUDWR�GL�

FRQWUROOR�VX�SDUHWH�R�WHODLR�YHUWLFDOH�

H

G

Montaggio su parete

Codice G (mm) H (mm)

551321HE  
551441HE  
551571HE 

28 
40 
47

18 
20 
22
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Descrizione

,O�VXSSRUWR��Hè�FRVWLWXLWR�GD�XQD�ERFFROD�LQ�DFFLDLR�YXOFDQL]]DWR�

DG� XQ� DQHOOR� LQ� FDXFFL»�� /èHODVWRPHUR� SRVVLHGH� XQD� JHRPHWULD�

SDUWLFRODUH�FKH�JOL�SHUPHWWH�GL�ĆVVDUVL�VX�XQD�VWUXWWXUD�PHWDOOLFD�

Funzionamento

4XHVWR� VXSSRUWR� ª� FDUDWWHUL]]DWR� GD� XQD� EDVVD� IUHTXHQ]D�

SURSULD� H� GD� XQD� VHPSOLFLW¢� GèLQVWDOOD]LRQH�� ,O� VXR� XQLFR� IRUR�

FHQWUDOH� SHUPHWWH� XQ� PRQWDJJLR� VLFXUR� H� OD� VXD� IRUPD� GL�

LQVHULUOR�GLUHWWDPHQWH�QHOOD�SLDVWUD�VXSSRUWR��VHQ]D�QHFHVVLW¢�GL�

DOWUL�PH]]L�GL�ĆVVDJJLR��(è�FRQFHSLWR�SHU�VRVWHQHUH�GHJOL�DSSDUDWL�

OHJJHUL�� D� SRVWR�ĆVVR�R� LPEDUFDWR� �HV��� VFKHUPDWXUH� DFXVWLFKH��

SRPSH��UHJRODWRUL�LGUDXOLFL��HFF���

Applicazioni

ï� 6RVSHQVLRQH� GL� DSSDUDWL� LPEDUFDWL� D� ERUGR� GèDXWRPRELOL��

PH]]L� SHVDQWL�� PDFFKLQH� PRYLPHQWR� WHUUD� �SRPSH� LGUDXOLFKH��

VFKHUPDWXUH�DFXVWLFKH��UHJRODWRUL��FOLPDWL]]DWRUL��FRPSUHVVRULð�

ï�6RVSHQVLRQH�GL�PDWHULDOH�OHJJHUR�D�SRVWREE�ĆVVR�

Caratteristiche

)UHTXHQ]D�GL�ULVRQDQ]D��$VVLDOH�H�UDGLDOH��GD����D����+]

0RQWDJJLR�IDLO�VDIH�SRVVLELOH�FRQ�URQGHOOH�VXSHULRUH�HG�LQIHULRUH�

�QRQ�IRUQLWH��GL�GLPHQVLRQL�������[������VSHVVRUH����

3+(���

)UHTXHQ]D�SURSULD��GD����D����+]������

Ø A
Ø A

Ø H

Ø F

Ø G

Ø B

Ø H

Ø F

Ø G

Ø B

Carico
Carico

C

D E

C

D

E

Rondella superiore   

Rondella inferiore

Supporto spessore da 

3 a 4 mm (foratura Ø 

20mm, vite M6)

Supporto spessore da 

3 a 4 mm (foratura Ø 

25mm, vite M8)

PHE310 PHE310

Codice Ø A (mm) Ø B (mm) C (mm) D (mm) E (mm) Ø F (mm) Ø G (mm) Ø H (mm) 

PHE310 29 22 6 4 18 6,2 10,5 10,5 

PHE311 36 27 6 4 22 9 15 15

Codice Gamma d’utilizzo (daN) Temperatura d’utilizzo

PHE310 -1 2 - 3 -30 à +80 °C 

PHE310 -2 2,5 - 3,5 -30 à +60 °C 

PHE311 2 - 3 -30 à +60 °C 

����/H�IUHTXHQ]H�SURSULH�LQGLFDWH�VRQR�YDOLGH�SHU�L�FDULFKL�PD[L�GHOOH�JDPPH�GèXWLOL]]R�FLWDWH�QHO�SDUDJUDIR���&DUDWWHULVWLFKH�WHFQLFKH
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3+(���

6H]LRQH�;;è

Ø A

Ø  C

X

G

X’

Ø E

D

F

B

D F

H

)UHTXHQ]D�SURSULD��GD���D���+]����

Caratteristiche dimensionali

Codice Ø A (mm) B (mm) Ø C (mm) D (mm) Ø E (mm) F (mm) G (mm) H (mm)

PHE320-1 74 53 10 72 9 90 32 3

PHE320-2 92 63 12 90 11 114 36 3

PHE320-3 124 94 16 114 13 144 60 4

Caratteristiche tecniche

Codice
Durezza  45 Durezza  60 Durezza  75 

Peso 
supporto (gr)

Carico (daN) Freccia (mm) Carico (daN) Freccia (mm) Carico (daN) Freccia (mm)

PHE320-1 
PHE320-2 
PHE320-3

70 
140 
300

3 
4 
5

120 
200 
500

2,5 
3 
 5

175 
300 
800

2  
2,5  
4 

  580 
1 000 
2 550 

����/H�IUHTXHQ]H�SURSULH�LQGLFDWH�VRQR�YDOLGH�SHU�L�FDULFKL�PD[L�GHOOH�JDPPH�GèXWLOL]]R�FLWDWH�QHO�SDUDJUDIR���&DUDWWHULVWLFKH�WHFQLFKH
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ANTIVIBRANTI ELASTOMERICI9,���*DPPD�VXSSRUWL�LQGXVWULD

Descrizione

/è$QHOOR�3+(����Hè�FRVWLWXLWR�GD�XQD�URQGHOOD�LQ�FDXFFL»�FRQ�OH�

VXSHUĆFL�PXQLWH�GL�DUPDWXUD�PHWDOOLFD�YXOFDQL]]DWD�SUHVHQWDQWL�

XQD�QHUYDWXUD�FLUFRODUH��XQD�LQFDVVDWD�H�OèDOWUD�LQ�ULOLHYR�LQ�PRGR�

GD�SHUPHWWHUH�OD�VRYUDSSRVL]LRQH�GL�SL»�DQHOOL�3+(����

Funzionamento

/D�FRQFH]LRQH�GHOOèDQHOOR�3+(����JOL�FRQIHULVFH�OH�VHJXHQWL�

SURSULHW¢�IRQGDPHQWDOL��

ï�&RPSRUWDPHQWR�LGHQWLFR�DG�XQD�PROOD�PHWDOOLFD�SL»�XQ�

DPPRUWL]]DWRUH

ï�$VVHQ]D�GL�IUDJLOLW¢�GLQDPLFD�

� ï�EXRQ�FRPSRUWDPHQWR�DJOL�VKRFN

� ï�VRSSUHVVLRQH�GHO�ULVFKLR�GL�URWWXUD�GHOOD�VRVSHQVLRQH

ï�)DFLOH�RWWHQLPHQWR�GHOOD�VRVSHQVLRQH�GHVLGHUDWD�FRQ�

VRYUDSSRVL]LRQH�GHJOL�DQHOOL�3+(���

ï�5LODVVDPHQWR�RUL]]RQWDOH�OLPLWDWR�SHU�OD�SUHVHQ]D�GHOOH���

DUPDWXUH�PHWDOOLFKH

Applicazioni

*OL�DQHOOL�3+(����VRQR�LPSLHJDWL��

ï�3HU�UHDOL]]DUH�VRVSHQVLRQL�PROWR�ćHVVLELOL�YHUWLFDOPHQWH�H�

WXWWDYLD�DPPRUWL]]DWRUL�JUD]LH�DO�FDXFFL»��YHLFROL�VWUDGDOL�H�

IHUURYLDUL�

ï�3HU�UHDOL]]DUH�ĆQHFRUVD�DQWL�XUWR�HIĆFDFL��SHU�YDJRQL��EHUOLQH��

FDUULSRQWH�

3+(���

)UHTXHQ]D�SURSULD��GD���D���+]����

����/H�IUHTXHQ]H�SURSULH�LQGLFDWH�VRQR�YDOLGH�SHU�L�FDULFKL�PD[L�GHOOH�JDPPH�GèXWLOL]]R�FLWDWH�QHO�SDUDJUDIR��&DUDWWHULVWLFKH�WHFQLFKH       
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ANTIVIBRANTI ELASTOMERICI9,���*DPPD�VXSSRUWL�LQGXVWULD

Caratteristiche dimensionali

Ø A

G

Ø C R2 R2R1

B

H

JJ

Codice Ø A (mm) B (mm) Ø C (mm) G (mm) H (mm) J (mm) R1 (mm) R2 (mm) Peso (gr)

541050HE 50 11 14 32 4 5 2,5 1,5 45 

541083HE 80 27   41,5 61 4 6 3 3 220 

541082HE 86   27,5 32 65 5 7 4 2 300 

541100HE 100   28,5 32 65 5 7 4 2 415 

541112HE 115 30 50 85 10 10 5 3 540 

541145HE 140 35 55   100,5 10 10 5 3 890 

541146HE 146 20 55   100,5 10 10 5 3 750 

541144HE 146 35 55   100,5 10 10 5 3 980 

541175HE 170 35 60 115 10 10 5 3 1 360

541174HE 170 50 60 115 10 10 5 3 1 680

541185HE 185 40 95 140 10 10 5 3 1 510

541249HE 250 50 70 160 10 10 5 3 2 600

541250HE 250 59 70 160 10 10 5 3 4 400 

Caratteristiche tecniche

����OD�IUHFFLD�GLQDPLFD�LQGLFDWD�QHOOD�WDEHOOD�Hè�DSSURVVLPDWLYD�SRLFK«�GLSHQGH�GDOOD�YHORFLW¢�GèLPSDWWR��

(VLVWH�OD�SRVVLELOLW¢�GL�UHDOL]]DUH�TXHVWR�SURGRWWR�VRVWLWXHQGR�OèHODVWRPHUR�FRQ�XQ�FXVFLQR�PHWDOOLFR�

Compressione statica Compressione dinamica 

CodiceGamma 
d’utilizzo 

(daN)

Freccia 
sotto carico 
max (mm)

Carico (daN)
Freccia 

(mm) (1)
Ø A max. 

    50-200 
    90-360
  125-500
  175-700
  210-850
  325-1300 
  375-1500 

  0,8  
3 
3 
3 
3 

  3,5  
3 

600  
1100  
1500  
2100  
2500  
4000  
4500 

  3,5  
7  
7  
7  
7  

  9,5  
7 

57  
90  

100  
115  
130  
150  
158 

541050HE 
541083HE 
541082HE 
541100HE 
541112HE 
541145HE 
541144HE 

Compressione statica Compressione dinamica 

CodiceGamma 
d’utilizzo 

(daN)

Freccia 
sotto carico 
max (mm)

Carico (daN)
Freccia 

(mm) (1)
Ø A max. 

   475-1900
   500-2000
   500-2000
   500-2000
 1125-4500
 1125-4500 

  1,1  
3 

  5,3  
  4,5  
  4,5  
  5,5 

5700  
6000  
6000  
6000  

13500 
13500 

   2,5  
   9,5  

14  
12  
12  
13 

158  
190  
190  
205  
282  
282 

541146HE 
541175HE 
541174HE 
541185HE 
541249HE 
541250HE 

Montaggio

,O� FHQWUDJJLR� GHJOL� � HOHPHQWL� ª� RWWHQXWR� JUD]LH� DOOH� JROH� H� DOOH�

QHUYDWXUH��$O�ĆQH�GL�QRQ�DYHUH�JLRFR�WUD�JOL�HOHPHQWL�LQ�FRQGL]LRQH�

VFDULFD�Hè�QHFHVVDULR�SUHYHGHUH�XQD�SUHFRPSUHVVLRQH�WRWDOH�GHO�

�� å� ���� GHOOèDOWH]]D� WRWDOH� GHOOD� SLOD�� 2FFRUUH� DQFKH� ODVFLDUH��

LQWRUQR� DOOD� SLOD�� XQ� JLRFR� VXIĆFLHQWH� SHU� WHQHUH� FRQWR� GHOOR�

ULJRQĆDPHQWR�VRWWR�FDULFR�





���
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ANTIVIBRANTI ELASTOMERICI,QWURGX]LRQH

PRESENTAZIONE

8Q�VXSSRUWR�SHU�XVR�QDYDOH�PLOLWDUH�GHYH�JDUDQWLUH�OH�VHJXHQWL�IXQ]LRQL�

ï�6XSSRUWR�GHOOD�PDVVD�VRVSHVD�LQ�DVVHQ]D�GL�VKRFN�FRQ�XQD�FDSDFLW¢�GL�LVRODPHQWR�YLEUDWRULR�H�R�DFXVWLFR

ï�,Q�FDVR�GL�VKRFN��FRQWHQLPHQWR�D�YDORUL�DFFHWWDELOL�GHOOH�VROOHFLWD]LRQL�H�R�GHJOL�VSRVWDPHQWL�

ï�'RSR�OR�VKRFN��ULWRUQR�GHOOD�PDVVD�VRVSHVD�QHOOD�VXD�SRVL]LRQH�LQL]LDOH

6FKHPDWLFDPHQWH�YHQJRQR�GLVWLQWL�GXH�WLSR�GL�VKRFN�

ï� /R� VKRFN� LQ� HQHUJLD� UDSSUHVHQWDWR� GD� XQD� PDVVD� FKH� FDGH�� SHU� LO� TXDOH� L� SDUDPHWUL� GD� FRQVLGHUDUH� VRQR� OèHQHUJLD� 

���FLQHWLFD�LQFLGHQWH�H�TXHOOD�UHVWLWXLWD��OD�YHORFLW¢�GHOOèLPSDWWR�FRV®�FRPH�OH�VROOHFLWD]LRQL�QHL�PDVVLPL�VSRVWDPHQWL

ï�/R�VKRFN�LQ�VSRVWDPHQWR�UDSSUHVHQWDWR�GD�XQR�VSRVWDPHQWR�çèUDSLGRèè�GHOOD�EDVH�GL�ĆVVDJJLR�GHL�VXSSRUWL�VXL�TXDOL�ª�

� � � SRVWD� OD� PDVVD�� ,� SDUDPHWUL� GD� FRQVLGHUDUH� VRQR� LQ� TXHVWR� FDVR� OD� YHORFLW¢� R� OèDFFHOHUD]LRQH� GHOOèLQVLHPH� LQ� IXQ]LRQH� 

���GHO�WHPSR�FRV®�FRPH�OH�VROOHFLWD]LRQL�QHO�PDVVLPR�VSRVWDPHQWR�

Normative applicabili ai supporti Marina

Vantaggi

ï�,�VXSSRUWL�TXL�SUHVHQWDWL�VRQR�LQWULQVHFDPHQWH�VWDELOL�VRWWR�VKRFN��RVVLD�SHUPHWWRQR�DOOD�PDVVD�GL�ULWRUQDUH�QHOOD� 

���VXD�SRVL]LRQH�RULJLQDOH��LO�VLVWHPD�QRQ�VXELVFH�GHIRUPD]LRQL�SODVWLFKH�Q«�VFRUULPHQWR�YLVFRVR�XQD�YROWD�FRQFOXVD�OD� 

���VROOHFLWD]LRQH�GD�VKRFN�

ï�/D�PDVVD�VRVSHVD�SX´�TXLQGL�VXELUH�VHQ]D�ULVFKL�SL»�VKRFN�FRQVHFXWLYL��(è�WXWWDYLD�LPSRUWDQWH�YHULĆFDUH�SULPD�OD� 

���VWDELOLW¢�GHOOèLQVLHPH�LQ�IXQ]LRQH�GHOOH�SRVL]LRQL�UHODWLYH�GHL�VXSSRUWL�H�GHO�EDULFHQWUR�GHOOD�PDVVD�VRVSHVD�

ï�4XHVWL�VXSSRUWL�SUHVHQWDQR�SHUDOWUR�DQFKH�HFFHOOHQWL�SUHVWD]LRQL�YLEUDWRULH�HG�DFXVWLFKH��

Normativa* Campo di applicazione

BR 3021 
Shock per apparati imbarcati

BR 8470 

BV 043 Shock per navi e sommergibili

DIN 95365 Geometria e caratteristiche delle sospensioni navali

GAM-EG-13C Guida per la scelta delle prove ambientali dei materiali navali

MIL-S-901D Shock per apparati imbarcati

MIL-STD-167 Vibrazioni apparati navali

STANAG 4142 Analisi della tenuta a shock dei materiali per navi di superficie

STANAG 4549 Analisi della tenuta a shock degli apparati per navi di superficie

STI-MM-305 Prove di vibrazione e shock per apparati imbarcati

 * Per valicare le Normative in funzione delle applicazioni, vogliate consultare il nostro Ufficio Tecnico.



��� www.homberger.com

ANTIVIBRANTI ELASTOMERICI9,,���*DPPD�VXSSRUWL�PDULQD

Descrizione

/H�URQGHOOH�GL�GLVDFFRSSLDPHQWR�DVVLFXUDQR�LO�FROOHJDPHQWR�H�LO�

SRVL]LRQDPHQWR�GL�PDWHULDOL�ULVSHWWDQGR�L�FULWHUL�GL�GLVFUH]LRQH�

DFXVWLFD�H�GL�SURWH]LRQH�FRQWUR�JOL�VKRFN�

/H�URQGHOOH�GL�GLVDFFRSSLDPHQWR�VRQR�IRUPDWH�GD�

ï���URQGHOOH�LQ�HODVWRPHUR�YXOFDQL]]DWH

ï���URQGHOOD�PHWDOOLFD�DQWLVKRFN�LQ�DFFLDLR

ï���GLVWDQ]LDOH�GL�SUHFRPSUHVVLRQHL�LQ�DFFLDLR

Caratteristiche tecniche 

• )UHTXHQ]H�SURSULH�DVVLDOH�H�UDGLDOH�GD����D����+]�D�VHFRQGR�LO�FDULFR

ï�&RUVD�PDVVLPD�GLVSRQLELOH�VRWWR�VKRFN�

��DVVLDOH����PP

��UDGLDOH����PP

ï�5HVLVWHQ]D�VWUXWWXUDOH�FRUULVSRQGHQWH�DG�XQ�FDULFR�PDVVLPR�

GL����YROWH�LO�FDULFR�QRPLQDOH��

3+(����

Ø A

Ø D

Ø B

E

H
 /

 h

F

Ø C

(R=1.6 mm)

Carico 
nominale (daN)

Codice Ø A (mm) Ø B (mm) Ø C (mm) Ø D (mm) E (mm) F (mm) 
H altezza 

scarico (mm)

H altezza 
con 

precompressione 
(mm)

14 E1RP-3804-51HE     28x28 28 8,2 20 2,5 10 42,5 35,5 circa 

18 E1RP-3804-52HE     28x28 28 8,2 20 2,5 10 42,5 35,5 circa 

27 E1RP-3805-51HE 28x28 28 8,2 20 2,5 10 42,5 35,5 circa 

40 E1RP-3806-51HE 42,5 42,5 14,2 29 5 15 50 44 circa 

60 E1RP-3806-52HE 42,5 42,5 14,2 29 5 15 50 44 circa 

85 E1RP-3806-53HE 42,5 42,5 14,2 29 5 15 50 44 circa 

125 E1RP-3807-51HE 56 56 18,2 35 8 15 53 47 circa 

140 E1RP-3807-52HE 56 56 18,2 35 8 15 53 47 circa 

185 E1RP-3807-53HE 56 56 18,2 35 8 15 53 47 circa 

260 E1RP-3808-51HE 78 80 24,5 50 12 25 67 60,5 circa 

320 E1RP-3808-52HE 78 80 24,5 50 12 25 67 60,5 circa 

380 E1RP-3808-53HE 78 80 24,5 50 12 25 67 60,5 circa 

520 E1RP-3809-51HE 88 90 27,5 53 16 25 71 64,5 circa 

1 000 E1RP-3809-53HE 88 90 27,5 53 16 25 71 64,5 circa 

2000 E4353F-51HE 220 220 60 125 35 48,9 120,9 112,9 circa 

3500 E4353F-52HE 200 200 60 125 35 48,9 121,9 113,9 circa

521'(//(�',�',6$&&233,$0(172
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ANTIVIBRANTI ELASTOMERICI9,,���*DPPD�VXSSRUWL�PDULQD

Descrizione

4XHVWD�JDPPD�GL�VXSSRUWL�DVVLFXUD�LQQDQ]LWXWWR�XQD�IXQ]LRQH�GL�ĆOWUR�GHOOD�YLEUD]LRQH��,Q�FDVR�GL�VKRFN��XQ�VLVWHPD�GL�ĆQHFRUVD�

OLPLWD�OR�VSRVWDPHQWR�GHOOD�PDVVD�VRVSHVD�����PP���,Q�IXQ]LRQDPHQWR�DQWLYLEUDWRULR�L�FDULFKL�VXSSRUWDWL�YDULDQR�GD�����D����GD1�LQ�

IXQ]LRQH�GHOOH�GLIIHUHQWL�JHRPHWULH�

,Q�IXQ]LRQDPHQWR�DQWLVKRFN�OH�DFFHOHUD]LRQL�UDJJLXQJRQR�L����J�

4XHVWL�VXSSRUWL�VRQR�SULQFLSDOPHQWH�XWLOL]]DWL�SHU�GHJOL�VKRFN�LQ�VSRVWDPHQWR�H�L�FDULFKL�VYLOXSSDWL�GXUDQWH�JOL�VKRFN�VRQR�LQ�TXHVWL�

FDVL�LPSRUWDQWL��3RVVRQR�HVVHUH�ĆVVDWL�VXOOH�SDUWL�LQWHUQD�R�HVWHUQD�

Caratteristiche tecniche 

ï�)UHTXHQ]H�SURSULH��DVVLDOH�H�UDGLDOH��VRWWR�FDULFR�QRPLQDOH�GD���D���+]����

ï�%� �DOWH]]D�VXSSRUWR�VFDULFR

ï�'HIRUPD]LRQH�VRWWR�FDULFR�QRPLQDOH��a���PP

ï�&RUVD�PDVVLPD�LQWRUQR�DOOD�SRVL]LRQH�VRWWR�FDULFR�s����PP�LQ�WXWWH�

���OH�GLUH]LRQH���DVVLDOH�H�UDGLDOH�

ï�)LQHFRUVD�GRSR����PP�GL�FRUVD�

ï�&DULFR�PDVVLPR� ���[�&DULFR�QRPLQDOH

3+(���

K vite CHc M5 lunga: L fornite

Ø D (foratura)

K fissaggi su Ø F

B
 a

 r
ip

o
so

Fissaggio

inferiore 

Fissaggio

esterno

2
0

E
G

Ø A

J

C

L

H
I

Carico 
nominale (daN)

Codice
Ø A 

(mm) 
B  

(mm) 
C  

(mm) 
Ø D 

(mm) 
E  

(mm) 
Ø F 

(mm) 
G 

H  
(mm) 

I  
(mm) 

J maxi 
(mm) 

K 
L maxi 
(mm) 

0,5 552320 50 14HE 66 30 25,5 48 2,5 56 M6 12 8 10 15 3 20 

1 552320 50 04HE 66 30 25,5 48 2,5 56 M6 12 8 10 15 3 20 

2 552321 50 04HE 66 30 25,5 48 2,5 56 M6 12 8 10 15 3 20 

4 539966 50 04HE 82 31,5 34,5 63 5 71 M8 13,5 6,5 11 20 3 20 

8 539967 50 04HE 82 31,5 35,5 63 6 71 M8 13,5 6,5 11 20 3 20 

16 539985 50 24HE 82 51 32 63 8 71 M12 33 10 15 20 4 40 

24 539985 50 04HE 82 51 32 63 8 71 M12 33 10 15 20 4 40 

32 539985 50 14HE 82 51 32 63 8 71 M12 33 10 15 20 4 40 
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ANTIVIBRANTI ELASTOMERICI9,���*DPPD�VXSSRUWL�PDULQD

Descrizione

/D� VHULH� 3+(���� Hè� FRVWLWXLWD� GD� XQD� SLDVWUD� IRUDWD� FRQ� GXH� R�

TXDWWUR�IRUL�OLVFL�H�GD�XQ�QXFOHR�LQ�DFFLDLR�PDVFKLDWR��/D�SDUWH�LQ�

HODVWRPHUR�Hè�YXOFDQL]]DWD�VXOOH�SDUWL�PHWDOOLFKH��

3HU�OH�YHUVLRQL�(�1���+(�H�(�1���+(�ª�LQVHULWD�QHOOD�JRPPD�

XQD�PROOD�D�WD]]D�

/D�SURWH]LRQH�GDOOèDPELHQWH�ª�DVVLFXUDWD�GD�XQD�YHUQLFH�SHU� OH�

SDUWL� PHWDOOLFKH� H� GD� XQD� PHVFROD� UHVLVWHQWH� DOOèR]RQR� SHU� OD�

SDUWH�HODVWRPHULFD�

Applicazioni

4XHVWL�DPPRUWL]]DWRUL�D�EDVVD�IUHTXHQ]D�H�FRQ�FDUDWWHULVWLFKH�

PXOWLDVVLDOL�� VRQR� VWDWL� VWXGLDWL� SHU� OD� SURWH]LRQH� GL� TXDGUL�

HOHWWULFL� R� HOHWWURQLFL� H� GL� JUXSSL� HOHWWURJHQL� LPEDUFDWL� R� QRQ�

�PDULQD��WUDVSRUWR�VX�VWUDGD���/D�ORUR�IRUPD�WURQFRQLFD�SHUPHWWH�

GL�DFFHWWDUH�GHL�JUDQGL�VSRVWDPHQWL�H�GL�DVVRUELUH�JOL�VKRFN�

3+(���

)UHTXHQ]D�SURSULD����å����+]����

����/H�IUHTXHQ]H�SURSULH�LQGLFDWH�VRQR�YDOLGH�SHU�L�FDULFKL�PD[L�GHOOH�JDPPH�GèXWLOL]]R�FLWDWH�QHO�SDUDJUDIR���&DUDWWHULVWLFKH�WHFQLFKH�         
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ANTIVIBRANTI ELASTOMERICI9,���*DPPD�VXSSRUWL�PDULQD

Caratteristiche dimensionali

2 fori lisci 

Ø 9

130

110

1
0

0

61 circa scarico

56 circa sotto carico

5

1 foro maschiato per vite M10

4

Ø 28

Ø 84

26

utile

Caratteristiche tecniche

)UHTXHQ]D�SURSULD��

ï�$VVLDOH��GD���D����+]�ï�5DGLDOH��GD���D����+]

$PSLH]]D�PDVVLPD�GL�HFFLWD]LRQH�SHUPHVVD�DOOD�IUHTXHQ]D�

SURSULD��s������PP

&RUVD�DVVLDOH�PDVVLPD�GLVSRQLELOH�VRWWR�VKRFN�����PP

&RHIĆFLHQWH�GL�DPSOLĆFD]LRQH�DOOD�ULVRQDQ]D������������SHU�OD�

versione silicone

5HVLVWHQ]D�VWUXWWXUDOH�FRUULVSRQGHQWH�DG�XQèDFFHOHUD]LRQH�

FRQWLQXD�GL���J�VRWWR�FDULFR�PDVVLPR�

1HO�FDVR�GL�XQD�VRVSHQVLRQH�GL�XQ�DUPDGLR��Hè�QHFHVVDULR�

XWLOL]]DUH�FRPH�VWDELOL]]DWRUH�OR�VWHVVR�WLSR�GèDPPRUWL]]DWRUH�

7HPSHUDWXUH�GèXWLOL]]R��

ï�GD����r�&�D�����r�&

ï�GD����r�&�D�����r�&�SHU�OD�YHUVLRQH�LQ�VLOLFRQH

E1N2296-01HE 17-30 

E1N2296-02HE 35-55 

E1N2296-03HE 55-70 

Codice Carico statico (daN) Codice Carico statico (daN)

E1N2296 S01HE 10-18 

E1N2296 S02HE 17-25 

E1N2296 S03HE 20-30

1RWD��,Q�FDVL�GL�FRQGL]LRQL�DPELHQWDOL�SDUWLFRODUL��ª�SRVVLELOH�UHDOL]]DUH�TXHVWR�SURGRWWR�VX�VSHFLĆFD�ULFKLHVWD�FRQ�DUPDWXUH�

LQR[�H�LQ�HODVWRPHUL�GLYHUVL��9RJOLDWH�FRQVXOWDUFL�
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ANTIVIBRANTI ELASTOMERICI9,,���*DPPD�VXSSRUWL�PDULQD

Caratteristiche tecniche

)UHTXHQ]D�SURSULD��

ï�$VVLDOH��GD���D���+]�ï�5DGLDOH��GD���D���+]

$PSLH]]D� PDVVLPD� GL� HFFLWD]LRQH� SHUPHVVD� DOOD� IUHTXHQ]D�

SURSULD��s�����PP

&RUVD�DVVLDOH�PDVVLPD�GLVSRQLELOH�VRWWR�VKRFN�����PP�LQ�WXWWH�

OH�GLUH]LRQL

3HVR����.J

1RWD��,Q�FDVL�GL�FRQGL]LRQL�DPELHQWDOL�SDUWLFRODUL��ª�SRVVLELOH�UHDOL]]DUH�TXHVWR�SURGRWWR�VX�VSHFLĆFD�ULFKLHVWD�FRQ�DUPDWXUH�LQR[�H�LQ�HODVWRPHUL�

GLYHUVL��9RJOLDWH�FRQVXOWDUFL�

Codice Carichi statici assiali (daN)

E1N101-01HE 50 - 85 

E1N101-02HE   85 - 120 

E1N101-04HE 130 - 210 

E1N101-05HE 210 - 310 

E1N101-06HE 310 - 530 

138

165

1
6

5

1
3

8

4 fori lisci

Ø 13

96 circa scarico

86 circa sotto carico

1 foro maschiato per vite M16

Ø 152

Ø 50

6

6

44 utile

Caratteristiche dimensionali
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ANTIVIBRANTI ELASTOMERICI9,,���*DPPD�VXSSRUWL�PDULQD

Caratteristiche tecniche

)UHTXHQ]D�SURSULD��

ï�$VVLDOH��GD���D���+]

ï�5DGLDOH��GD���D���+]

$PSLH]]D�PDVVLPD�GL�HFFLWD]LRQH�SHUPHVVD�

DOOD�IUHTXHQ]D�SURSULD��s�����PP

&RHIĆFLHQWH�GL�DPSOLĆFD]LRQH�DOOD�ULVRQDQ]D������4������

&RUVD�DVVLDOH�PDVVLPD�GLVSRQLELOH�VRWWR�VKRFN��

� ï�DVVLDOH�s����PP

� ï�UDGLDOH�s����PP

3HVR����.J

Caratteristiche dimensionali

180

220

1
8

0

2
2

0

4 fori lisci

Ø 17,5

146 circa scarico

135 circa sotto carico

1 foro maschiato per vite M20

Ø 200

Ø 58

10

8

55
utile

Codice Carichi statici assiali (daN)

E1N104C45ASHE 200 - 360 

E1N104C60ASHE 360 - 600 

E1N104C75ASHE 500 - 800 

E1N106C60ASHE   700 - 1000 

E1N106C75ASHE   900 - 1300 
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ANTIVIBRANTI ELASTOMERICI9,,���*DPPD�VXSSRUWR�PDULQD

Descrizione

*DPPD�GL� VXSSRUWL�RPQLGLUH]LRQDOL�DG�HOHYDWD�GHćHVVLRQH�FRPSRVWL�GD�XQèDUPDWXUD�PHWDOOLFD�H�GD�XQ�QRFFLROR�PDVFKLDWR�QHOOD�

SDUWH�VXSHULRUH��

/èHODVWRPHUR�ª�D�EDVH�GL�FDXFFL»�QDWXUDOH�VYLOXSSDWR�SHU�OH�DSSOLFD]LRQL�0DULQD��PDWHULDOL�GLYHUVL�VX�ULFKLHVWD��

Vantaggi

4XHVWL�VXSSRUWL�JDUDQWLVFRQR�XQ�HOHYDWR�OLYHOOR�GèLVRODPHQWR�YLEUDWRULR�H�GèDVVRUELPHQWR�GHJOL�VKRFN��/D�ORUR�UHVLVWHQ]D�VWUXWWXUDOH�

FRUULVSRQGH�D�XQèDFFHOHUD]LRQH�FRQWLQXD�GL���J�SHU�LO�FDULFR�PDVVLPR�

(VLVWRQR����FRGLFL��FRQ�XQD�JDPPD�GL�FDULFKL�GD����D������GD1

4XHVWL�VXSSRUWL�ULVSRQGRQR�DOOH�VSHFLĆFKH�GL�VKRFN�HXURSHH�H�QRUG�DPHULFDQH�XWLOL]]DWH�GDOOèLQVLHPH�GHOOH�0DULQH�QD]LRQDOL�

/H�DUPDWXUH�VRQR�WUDWWDWH�FRQWUR�OD�FRUURVLRQH��HV���QHEELD�VDOLQD���6X�ULFKLHVWD��YHUVLRQH�FRQ�DUPDWXUD�LQ�LQR[�

3+(���

6833257,�$'�(/(9$7$�'()/(66,21(
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ANTIVIBRANTI ELASTOMERICI9,,���*DPPD�VXSSRUWL�PDULQD

4 fori Ø K

E

H
/h

h
 a

p
p

ro
ss

im
a

ti
v

a
 s

o
tt

o
 c

a
ri

coC

IJ
I

J

Ø B

F

A

Caratteristiche dimensionali

Carico 
nominale 

Gamma 
d’utilizzo (daN)

Codice A Ø B (mm) 
C lung.

utile(mm) 

H 
scarico  
(mm) 

h sotto 
carico  
(mm) 

E (mm) F (mm) I (mm) J (mm) Ø K (mm) 

30 15 a 35 E1N-3628-52HE M10 37 20 100 89 5 27 114 150 9 

45 23 a 52 E1N-3628-51HE M10 37 20 100 89 5 27 114 150 9 

60 30 a 69 E1N-3454-54HE M10 37 20 100 89 5 27 114 150 9 

85 43 a 98 E1N-3454-53HE M10 37 20 100 89 5 27 114 150 9 

110 55 a 126 E1N-3454-52HE M10 37 20 100 89 5 27 114 150 9 

130 65 a 150 E1N-3454-51HE M10 37 20 100 89 5 27 114 150 9 

165 83 a 190 E1N-3454-56HE M10 37 20 100 89 5 27 114 150 9 

170 85 a 196 E1N-3455-54HE M20 54 40 126 115 10 41 140 165 13 

230 115 a 265 E1N-3455-53HE M20 54 4 0 126 115 10 41 140 165 13 

320 160 a 370 E1N-3455-52HE M20 54 40 126 115 10 41 140 165 13 

425 213 a 490 E1N-3455-51HE M20 54 40 126 115 10 41 140 165 13 

560 280 a 645 E1N-3455-56HE M20 54 40 126 115 10 41 140 165 13 

500 250 a 575 E1N-3456-54HE M24 116 48 154 141 15 41 210 250 18 

625 313 a 720 E1N-3456-53HE M24 116 48 154 141 15 41 210 250 18 

800 400 a 920 E1N-3456-52HE M24 116 48 154 141 15 41 210 250 18 

1080 540 a 1212 E1N-3456-51HE M24 116 48 154 141 15 41 210 250 18 

1450 725 a 1670 E1N-3456-55HE M24 116 48 154 141 15 41 210 250 18 

Caratteristiche tecniche

ï�&DULFR�VWDWLFR�QRPLQDOH��GD����D������SHU�VXSSRUWR

ï�)UHTXHQ]D�SURSULD�DVVLDOH�H�UDGLDOH��GD���D���+]��D�VHFRQGD�GHO�

carico statico 

ï� &RUVD� DVVLDOH� GLVSRQLELOH� VRWWR� VKRFN�� ��� PP� �SX´� HVVHUH�

DXPHQWDWD�ĆQR�D����PP�FRQ�OèDJJLXQWD�GL�URQGHOOH��QRQ�IRUQLWH��

ï�&RUVD�UDGLDOH�GLVSRQLELOH�VRWWR�VKRFN�����PP

ï�5HVLVWHQ]D�VWUXWWXUDOH�����J�VRWWR�FDULFR�PDVVLPR

ï�7HPSHUDWXUH�GèXWLOL]]R��GD����r&�D����r&
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ANTIVIBRANTI ELASTOMERICI9,,���*DPPD�VXSSRUWL�PDULQD

Codice
Corsa 

assiale max 
(mm)

Rondella per la piastra inferiore Rondella per il nocciolo maschiato

Es (mm) Ø P (mm) J (mm) I (mm) Ø K (mm) Ø B (mm) Ø Ap (mm) 
Altezza L 

(mm) 

E1N-3628-XXHE 
E1N-3454-XXHE 
E1N-3455-XXHE 
E1N-3456-XXHE 

63  
63  
67  
69 

8  
8  
5  
5 

  88  
  88  
105  
130 

150  
150  
165  
250 

114  
114  

   140 2 
  10 

9  
9  

13  
18 

  37  
  37  
  54  
116 

11  
11  
22  
26 

10  
10  
10  
10 

Istallazione senza rondelle Istallazione con rondelle

Rondelle  

Rondelle per piastra inferiore* Rondelle per il nocciolo maschiato*

4 trous Ø K

Ø P

E
s

L
             

Ø Ap             

Ø B            

J I

*Non fornite
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ANTIVIBRANTI ELASTOMERICI9,,���*DPPD�VXSSRUWL�PDULQD

Montaggio

4XHVWL�VXSSRUWL�VRQR�FRQFHSLWL�SHU�HVVHUH�PRQWDWL�LQ�FRPSUHVVLRQH��GHYRQR�HVVHUH�LVWDOODWL�VX�XQD�EDVH�SLDQD��

/D�VWUXWWXUD�VXSSRUWDWD�Hè�LQ�VHJXLWR�ĆVVDWD�DO�QXFOHR�WUDPLWH�XQ�WLUDQWH�0����)LJ����

3HU�XQ�PLJOLRU�ULVXOWDWR�� LO�FDULFR�GHYH�HVVHUH�VXGGLYLVR� LQ�PRGR�RPRJHQHR�� ,Q�FDVL�GL�VRVSHQVLRQH�GL�XQ�JUDQGH�DUPDGLR��TXHVWL�

VXSSRUWL�SRVVRQR�HVVHUH�XWLOL]]DWL�FRPH�VWDELOL]]DWRUL��

'HEERQR�HVVHUH�ĆVVDWL�DOOèDUPDGLR�VRVSHVR�VROR�GRSR�VWDELOL]]D]LRQH�GHL�VXSSRUWL�SULQFLSDOL�

1RQ�VRQR�SUHYLVWL�SHU�VXSSRUWDUH�XQ�FDULFR�VWDWLFR�D�WDJOLR�R�LQ�WUD]LRQH�

7XWWH�OH�FRQQHVVLRQL�DJOL�DUPDGL�VRVSHVL�GHYRQR�HVVHUH�ćHVVLELOL�H�FDSDFL�GL�DFFHWWDUH�LPSRUWDQWL�GHIRUPD]LRQL��DO�ĆQH�GL�SHUPHWWHUH�

DOOD�VRVSHQVLRQH�GL�ODYRUDUH�QHOOH�PLJOLRUL�FRQGL]LRQL�

5DFFRPDQGLDPR�YLYDPHQWH�FKH�OèLVWDOOD]LRQH�VLD�DSSURYDWD�SUHYHQWLYDPHQWH�GDO�QRVWUR�6HUYL]LR�7HFQLFR�

Schema d’installazione



��� www.homberger.com

ANTIVIBRANTI ELASTOMERICI9,,���*DPPD�VXSSRUWL�PDULQD

Descrizione

*DPPD�GL�VXSSRUWL�RPQLGLUH]LRQDOL�DG�HOHYDWD�GHćHVVLRQH�FRPSRVWL�GD�XQèDUPDWXUD�PHWDOOLFD�DOOD�EDVH�H�GD�XQ�QRFFLROR�PDVFKLDWR�

QHOOD�SDUWH�VXSHULRUH��

/èHODVWRPHUR�ª�D�EDVH�GL�FDXFFL»�QDWXUDOH�VYLOXSSDWR�SHU�OH�DSSOLFD]LRQL�0DULQD��PDWHULDOL�GLYHUVL�VX�ULFKLHVWD��

Caratteristiche 

ï�)UHTXHQ]H�SURSULH�YHUWLFDOL�H�ODWHUDOL�VRWWR�FDULFR�GD���D���+]�

ï�0DVVLPR�GHćHVVLRQH��LQWRUQR�DO�FDULFR�

� � ï�YHUWLFDOH��s����PP
��

� � ï�ODWHUDOH��s����PP



PDVVLPR�VIRU]R�FRUULVSRQGHQWH�D����YROWH�LO�FDULFR

ï�+� �$OWH]]D�VXSSRUWR�VFDULFR

ï�'HIRUPD]LRQH�VRWWR�FDULFR�QRPLQDOH�a��PP

3+(����

4 Ø C

฀ B

฀ A

Ø 75 mm

Ø n prof. utile 20

H

L

F

28
 a

 r
ip

o
so

K
 a

 r
ip

o
so

Ø D max deformato

Zona 

di identificazione

MN 50 + CN

e

e

G

Carico 
nominale 

(daN)
Codice ฀ A  

(mm) 
H  

(mm) 
฀�B 

(mm) 
e  

(mm) 
Ø C 

(mm) 
Ø n 

(mm) 
F 

 (mm) 
G  

(mm) 
Ø D 

(mm) 
L  

(mm) 
K  

(mm) 

1 552301 50HE 90 109 75 2 5,5 8 19 47 105 77 60 

2 552302 50HE 90 109 75 2 5,5 8 19 47 110 77 60 

4 552303 50HE 95 110 80 3 5,5 8 21 49 120 76 58 

8 552304 50HE 95 110 80 3 5,5 8 21 49 120 76 58 

16 552305 50HE 105 129,5 90 5 6,5 12 39,5 67,5 125 91,5 57 

24 552306 50HE 105 129,5 90 5 6,5 12 39,5 67,5 130 91,5 57 

32 552307 50HE 105 129,5 90 5 6,5 12 39,5 67,5 135 91,5 57 

6833257,�$'�(/(9$7$�'()/(66,21(���%$66,�&$5,&+,
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ANTIVIBRANTI ELASTOMERICI9,,���*DPPD�VXSSRUWL�PDULQD

)UHTXHQ]D�SURSULD����+]��������������������������������������

Caratteristiche tecniche

Descrizione

,O�VXSSRUWR�3+(����ª�FRVWLWXLWR�GD�XQD�SDUWH�GL�HODVWRPHUR�

YXOFDQL]]DWR�DG�XQ�DQHOOR�H�XQD�SODFFD�LQ�DFFLDLR��SRVVLELOH�

YHUVLRQH�DPDJQHWLFD��

Vantaggi:

ï�3HUPHWWH�GHOOH�HVFXUVLRQL�LPSRUWDQWL�VRWWR�VKRFN

ï�$PSOLĆFD]LRQH�DOOD�ULVRQDQ]D�GD���D���

ï�(OHYDWD�GXUDWD�GL�YLWD

ï�%DVVD�IUHTXHQ]D�SURSULD����+]�LQ�DVVLDOH�

Applicazioni

4XHVWL�VXSSRUWL�VRQR�VWDWL�VYLOXSSDWL�SHU�OèLQVWDOOD]LRQH�D�ERUGR�

GL�QDYL�PLOLWDUL�GL��HOHWWURQLFD��UDGDU��DSSDUDWL�VHQVLELOL��HFF�

3+(����

151

101

2
0

0

1
2

0

25 38 

1
4

0

200

140

38

Dimensioni in mm

M20 
(M12  possibile) 

4 FORI 
Ø 13

           LAMA 
IN ACCIAIO INOX 

(SU RICHIESTA)

Codice Gamma d’utilizzo (daN)

530901 21 00HE 7,5 - 75 

530901 21 10HE 15 - 150 

530901 21 20HE 25 - 250 

530901 21 30HE 40 - 400 

530901 21 40HE 60 - 600 

Temperatura d’utilizzo: 

da -30 °C a + 70°C
pesi: 3 – 4 Kg

����/H�IUHTXHQ]H�SURSULH�LQGLFDWH�VRQR�YDOLGH�SHU�L�FDULFKL�PD[L�GHOOH�JDPPH�GèXWLOL]]R�FLWDWH�QHO�SDUDJUDIR���&DUDWWHULVWLFKH�WHFQLFKH      

Caratteristiche dimensionali
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ANTIVIBRANTI ELASTOMERICI9,,���*DPPD�VXSSRUWL�LQGXVWULD

Descrizione

*DPPD�GL� VXSSRUWL�RPQLGLUH]LRQDOL�DG�HOHYDWD�GHćHVVLRQH�FRPSRVWL�GD�XQèDUPDWXUD�PHWDOOLFD�H�GD�XQ�QRFFLROR�PDVFKLDWR�QHOOD�

SDUWH�VXSHULRUH��

/èHODVWRPHUR�ª�D�EDVH�GL�FDXFFL»�QDWXUDOH�VYLOXSSDWR�SHU�OH�DSSOLFD]LRQL�0DULQD��PDWHULDOL�GLYHUVL�VX�ULFKLHVWD��

Vantaggi

4XHVWL�VXSSRUWL�JDUDQWLVFRQR�XQ�HOHYDWR�OLYHOOR�GèLVRODPHQWR�YLEUDWRULR�H�GèDVVRUELPHQWR�GHJOL�VKRFN��/D�ORUR�UHVLVWHQ]D�VWUXWWXUDOH�

FRUULVSRQGH�D�XQèDFFHOHUD]LRQH�FRQWLQXD�GL���J�SHU�LO�FDULFR�PDVVLPR�

(VLVWRQR���FRGLFL��FRQ�XQD�JDPPD�GL�FDULFKL�GD�����D������GD1

4XHVWL�VXSSRUWL�ULVSRQGRQR�DOOH�VSHFLĆFKH�GL�VKRFN�HXURSHH�H�QRUG�DPHULFDQH�XWLOL]]DWH�GDOOèLQVLHPH�GHOOH�0DULQH�QD]LRQDOL�

/H�DUPDWXUH�VRQR�WUDWWDWH�FRQWUR�OD�FRUURVLRQH��HV���QHEELD�VDOLQD���

6X�ULFKLHVWD��YHUVLRQH�FRQ�DUPDWXUD�LQ�LQR[�

3+(���

6833257,�$�0(',$�'()/(66,21(���$/7,�&$5,&+,
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ANTIVIBRANTI ELASTOMERICI9,,���*DPPD�VXSSRUWL�LQGXVWULD

6 x M20

4 x M20

352

1
1

5

A

A

2
0

2
1

7

2
3

7

3
5

2
115

Ø 204,6

4xM20

4xM20

9
0

1
9

0
 ±

 2
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Ø 296

175

115

1
1

5
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A
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3
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A
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22,5°

= =

==

=

=
=

=

8xM12

3
0
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ti
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Fig. 1 Fig. 2

Caratteristiche dimensionali

Gamma d’utilizzo (daN) Codice Fig. Altezza sotto carico max (mm)

  850 a 1955  
1050 a 2415  
1250 a 2875  
1600 a 3680 

E1N-4001-54HE  
E1N-4001-52HE  
E1N-4001-53HE  
E1N-4001-51HE 

1 177 ± 2 

3000 a 5000  
4200 a 7000 

E1N-4066-52HE 
E1N-4066-51HE 

2 220 ± 2 

ï�&DULFR�VWDWLFR�QRPLQDOH��GD�����D������SHU�VXSSRUWR

ï�)UHTXHQ]D�SURSULD�DVVLDOH�H�UDGLDOH��GD���D���+]��D�VHFRQGD�GHO�

carico statico

ï�&RUVD�GLVSRQLELOH�VRWWR�VKRFN��GD����D����PP�D�VHFRQGD�GHO�

PRGHOOR

ï�&RUVD�UDGLDOH�GLVSRQLELOH�VRWWR�VKRFN�����PP

4XHVWD�FRUVD�SX´�HVVHUH�SRUWDWD�D����PP�SHU�LO�VXSSRUWR�(�1�

����+(�XWLOL]]DQGR�GHJOL�VSHVVRUDPHQWL�DSSURSULDWL�

ï�5HVLVWHQ]D�VWUXWWXUDOH�����J�VRWWR�FDULFR�PDVVLPR

ï�7HPSHUDWXUH�GèXWLOL]]R��GD����r&�D����r&

Caratteristiche tecniche 
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ANTIVIBRANTI ELASTOMERICI9,,���*DPPD�VXSSRUWL�PDULQD

Montaggio

4XHVWL� VXSSRUWL� VRQR� FRQFHSLWL� SHU� HVVHUH� PRQWDWL� LQ�

FRPSUHVVLRQH��GHYRQR�HVVHUH�LVWDOODWL�VX�XQD�EDVH�SLDQD��

/D�VWUXWWXUD�VXSSRUWDWD�Hè�LQ�VHJXLWR�ĆVVDWD�DO�QXFOHR�WUDPLWH�XQ�

WLUDQWH�0����)LJJ����H����

3HU�XQ�PLJOLRU�ULVXOWDWR��LO�FDULFR�GHYH�HVVHUH�VXGGLYLVR�LQ�PRGR�

RPRJHQHR��,Q�FDVL�GL�VRVSHQVLRQH�GL�XQ�JUDQGH�DUPDGLR��TXHVWL�

VXSSRUWL�SRVVRQR�HVVHUH�XWLOL]]DWL�FRPH�VWDELOL]]DWRUL��

'HEERQR� HVVHUH� ĆVVDWL� DOOèDUPDGLR� VRVSHVR� VROR� GRSR�

VWDELOL]]D]LRQH�GHL�VXSSRUWL�SULQFLSDOL�

1RQ�VRQR�SUHYLVWL�SHU�VXSSRUWDUH�XQ�FDULFR�VWDWLFR�D�WDJOLR�R�LQ�

WUD]LRQH�

7XWWH�OH�FRQQHVVLRQL�DJOL�DUPDGL�VRVSHVL�GHYRQR�HVVHUH�ćHVVLELOL�

H� FDSDFL� GL� DFFHWWDUH� LPSRUWDQWL� GHIRUPD]LRQL�� DO� ĆQH� GL�

SHUPHWWHUH�DOOD�VRVSHQVLRQH�GL�ODYRUDUH�QHOOH�PLJOLRUL�FRQGL]LRQL�

5DFFRPDQGLDPR� YLYDPHQWH� FKH� OèLVWDOOD]LRQH� VLD� DSSURYDWD�

SUHYHQWLYDPHQWH�GDO�QRVWUR�6HUYL]LR�7HFQLFR�

Schema d’installazione
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ANTIVIBRANTI ELASTOMERICI9,,���*DPPD�VXSSRUWL�PDULQD

Codice
Carico 

nominale (daN) 
H (mm) h (mm) L (mm) M (mm) Ø d (mm) Ø D (mm) 

E1M-3950-01HE 10 114,3 106,9 203,2 50,8 31,8 8 

E1M-3951-01HE 20 114,3 106,9 203,2 50,8 31,8 8 

E1M-3952-01HE 45 133,3 123,2 215,9 50,8 31,8 12 

E1M-3953-01HE 70 133,3 123,6 215,9 50,8 31,8 12 

E1M-3954-01HE 110 133,3 124,2 215,9 50,8 31,8 12 

E1M-3955-01HE 180 190,5 185,4 297,2 101,6 63,5 20 

E1M-3956-01HE 320 190,5 183,4 297,2 101,6 63,5 20 

E1M-3957-01HE 450 190,5 184,4 297,2 101,6 63,5 20 

E1M-3958-01HE 450 209,6 199,3 365,0 50,8 34,9 3/4

Ø d

L

Altezza scarico

H

Altezza sotto carico

h

M

Fori Ø D

Montaggio 

4XHVWL� VXSSRUWL� VRQR� FRQFHSLWL� SHU� HVVHUH� PRQWDWL� LQ�

FRPSUHVVLRQH��GHYRQR�HVVHUH�LVWDOODWL�VX�XQD�EDVH�SLDQD��

/D�VWUXWWXUD�VXSSRUWDWD�Hè�LQ�VHJXLWR�ĆVVDWD�DO�QXFOHR�WUDPLWH�XQD�

YLWH��3HU�XQ�PLJOLRU�ULVXOWDWR�� LO�FDULFR�GHYH�HVVHUH�VXGGLYLVR� LQ�

PRGR� RPRJHQHR��1RQ� VRQR� SUHYLVWL� SHU� VXSSRUWDUH� XQ� FDULFR�

VWDWLFR�D�WDJOLR�R�LQ�WUD]LRQH�

7XWWH� OH� FRQQHVVLRQL� DJOL� DUPDGL� VRVSHVL� GHYRQR� HVVHUH�

ćHVVLELOL� H� FDSDFL� GL� DFFHWWDUH� LPSRUWDQWL� GHIRUPD]LRQL�� DO�

ĆQH� GL� SHUPHWWHUH� DOOD� VRVSHQVLRQH� GL� ODYRUDUH� QHOOH� PLJOLRUL�

FRQGL]LRQL�� 5DFFRPDQGLDPR� YLYDPHQWH� FKH� OèLVWDOOD]LRQH� VLD�

DSSURYDWD�SUHYHQWLYDPHQWH�GDO�QRVWUR�6HUYL]LR�7HFQLFR�

3+(���

Descrizione  $QWLYLEUDQWH�PHWDOOLFR�FRQ�XQèHFFHOOHQWH�FDSDFLW¢�GèDVVRUELPHQWR�GHJOL�VKRFN�ROWUH�FKH�XQD�EXRQD�WHQXWD�D�IDWLFD�

)UHTXHQ]D�SURSULD��GD���D����+]����

Caratteristiche tecniche

����/H�IUHTXHQ]H�SURSULH�LQGLFDWH�VRQR�YDOLGH�SHU�L�FDULFKL�PD[L�GHOOH�JDPPH�GèXWLOL]]R�FLWDWH�QHO�SDUDJUDIR���&DUDWWHULVWLFKH�WHFQLFKH        
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ANTIVIBRANTI ELASTOMERICI9,,���*DPPD�VXSSRUWL�PDULQD

Descrizione

*DPPD�GL�VXSSRUWL�RPQLGLUH]LRQDOL�DG�HOHYDWD�GHćHVVLRQH�

FRPSRVWL�GD�XQèDUPDWXUD�PHWDOOLFD�H�GD�XQ�QRFFLROR�PDVFKLDWR�

QHOOD�SDUWH�VXSHULRUH��

/èHODVWRPHUR�ª�D�EDVH�GL�FDXFFL»�QDWXUDOH�VYLOXSSDWR�SHU�

OH�DSSOLFD]LRQL�0DULQD��PDWHULDOL�GLYHUVL�VX�ULFKLHVWD��

Caratteristiche 

ï�)UHTXHQ]H�SURSULH�YHUWLFDOL�H�ODWHUDOL�VRWWR�FDULFR�QRPLQDOH�

GD���D�����+]��

ï�0DVVLPD�GHćHVVLRQH�DPPHVVD�����PP
�LQ�WXWWH�OH�GLUH]LRQL��������������������

 

3+(���

G utile

1 foro maschiato D

e

Ø F

H scarico
h circa sotto 
carico 

A

A

B

B

4 fori lisci Ø d

Carico 
nominle (daN)

Codice D 
Ø F  

(mm) 
 G lungh. utile 

(mm)
e  

(mm) 
H (mm) h (mm) A (mm) B (mm) Ø d (mm) 

120 E1N-3392-50HE M30 92 45 15 211 197 circa 200 236 18 

200 E1N-3392-59HE M30 92 45 15 211 197 circa 200 236 18 

250 E1N-3392-58HE M30 108 45 15 211 197 circa 234 270 18 

380 E1N-3392-57HE M30 112 45 15 211 197 circa 234 270 18 

630 E1N-3392-56HE M56 199 84 40 255 238 circa 360 446,5 30 

900 E1N-3392-55HE M56 199 84 40 255 238 circa 360 446,5 30 

1200 E1N-3392-54HE M56 240 84 40 255 238 circa 360 446,5 30 

2000 E1N-3392-53HE M56 240 84 40 255 238 circa 360 446,5 30 

3000 E1N-3392-52HE M56 240 84 40 255 238 circa 360 446,5 30 

4000 E1N-3392-51HE M56 280 84 40 305 289 circa 460 546,5 30 


IRU]D�PDVVLPD�FRUULVSRQGHQWH�D����YROWH�LO�FDULFR�

6833257,�$�0(',$�'()/(66,21(���$/7,�&$5,&+,
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ANTIVIBRANTI ELASTOMERICI9,,���*DPPD�VXSSRUWL�PDULQD

Descrizione

*DPPD� GL� VXSSRUWL� RPQLGLUH]LRQDOL� DG� HOHYDWD� GHćHVVLRQH�

FRPSRVWL�GD�XQèDUPDWXUD�PHWDOOLFD�LQIHULRUH�H�VXSHULRUH��

/èHODVWRPHUR� ª� D� EDVH� GL� FDXFFL»� QDWXUDOH� VYLOXSSDWR� SHU� OH�

DSSOLFD]LRQL�0DULQD��PDWHULDOL�GLYHUVL�VX�ULFKLHVWD��

Vantaggi

4XHVWL� VXSSRUWL� JDUDQWLVFRQR� XQ� HOHYDWR� OLYHOOR� GèLVRODPHQWR�

YLEUDWRULR� H� GèDVVRUELPHQWR� GHJOL� VKRFN�� /D� ORUR� UHVLVWHQ]D�

VWUXWWXUDOH�FRUULVSRQGH�D�XQèDFFHOHUD]LRQH�FRQWLQXD�GL���J�SHU�

LO�FDULFR�PDVVLPR�

(VLVWRQR���FRGLFL��FRQ�XQD�JDPPD�GL�FDULFKL�GD����D����GD1�

4XHVWL� VXSSRUWL� ULVSRQGRQR�DOOH�VSHFLĆFKH�GL� VKRFN�HXURSHH�H�

QRUG�DPHULFDQH�XWLOL]]DWH�GDOOèLQVLHPH�GHOOH�0DULQH�QD]LRQDOL�

/H� DUPDWXUH� VRQR� ULFRSHUWH� GD� FDXFFL»� SHU� DVVLFXUDUH� OD�

SURWH]LRQH�FRQWUR�OD�FRUURVLRQH��HV���QHEELD�VDOLQD���

3+(���

6833257,�$'�(/(9$7$�'()/(66,21(���%$66,�&$5,&+,
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ANTIVIBRANTI ELASTOMERICI9,,���*DPPD�VXSSRUWL�PDULQD

Caratteristiche dimensionali
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Fig. 3

&DULFR�VWDWLFR�SHUPDQHQWH���GRYXWR�DO�SHVR�GHO�PDWHULDOH�VRVSHVR�

Codice

Compressione assiale Z (daN) Trazione Assiale Z (daN) Trasversale Y (daN) 

nominale minimo massimo nominale massimo nominale massimo 

552450HE 15 11,3 18,8  7,5  9,4  7,5  9,4 

552451HE 25 18,8 31,3 12,5 15,6 12,5 15,6 

552452HE 35 26,3 43,8 17,5 21,9 17,5 21,9 

552453HE 50 37,5 62,5 25,0 31,3 25,0 31,3 

552454HE 75 56,3 93,8 37,5 46,9 37,5 46,9 

/RQJLWXGLQDOH�;��QRQ�FDULFKL�SHUPDQHQWL�SHU�OD�EDVVD�ULJLGH]]D�LQ�TXHVWD�GLUH]LRQH
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ANTIVIBRANTI ELASTOMERICI9,,���*DPPD�VXSSRUWL�PDULQD

Caratteristiche tecniche

Montaggio

,Q� FDVL� GL� VRVSHQVLRQH� GL� XQ� JUDQGH� DUPDGLR�� TXHVWL� VXSSRUWL�

SRVVRQR� HVVHUH� XWLOL]]DWL� FRPH� VWDELOL]]DWRUL��'HEERQR� HVVHUH�

ĆVVDWL�DOOèDUPDGLR�VRVSHVR�VROR�GRSR�VWDELOL]]D]LRQH�GHL�VXSSRUWL�

SULQFLSDOL�

 

7XWWH�OH�FRQQHVVLRQL�DJOL�DUPDGL�VRVSHVL�GHYRQR�HVVHUH�ćHVVLELOL�

H� FDSDFL� GL� DFFHWWDUH� LPSRUWDQWL� GHIRUPD]LRQL�� DO� ĆQH� GL�

SHUPHWWHUH�DOOD�VRVSHQVLRQH�GL�ODYRUDUH�QHOOH�PLJOLRUL�FRQGL]LRQL�

5DFFRPDQGLDPR� YLYDPHQWH� FKH� OèLVWDOOD]LRQH� VLD� DSSURYDWD�

SUHYHQWLYDPHQWH�GDO�QRVWUR�6HUYL]LR�7HFQLFR����

Trazione assiale +Z

Trasversale Y

Compressione assiale –Z

Longitudinale X ï�)UHTXHQ]D�SURSULD�DVVLDOH�H�UDGLDOH��GD���D���+]��

   a seconda del carico statico

ï�&RUVD�GLVSRQLELOH�VRWWR�VKRFN�����PP�LQ�WXWWH�OH�

���GLUH]LRQL

ï�5HVLVWHQ]D�VWUXWWXUDOH�����J�VRWWR�FDULFR�PDVVLPR

ï�7HPSHUDWXUH�GèXWLOL]]R��GD����r&�D����r&

ï�3DUWL�PHWDOOLFKH�ULFRSHUWH�GD�FDXFFL»�SHU�

���DVVLFXUDUH�OD�WHQXWD�DOOèDFTXD�PDULQD�GRSR�

���LO�PRQWDJJLR�


