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Novibra® type ANB
4HE SHOCKBUFFER TYPE!." ISUSED TOEFFECTIVELY LIMIT
MOVEMENTOFEQUIPMENTORMACHINECOMPONENTS�

4YPICALlELDAPPLICATIONSWOULDBE�
s7AGONS s#ABINETS
s4RAVERSINGCRANES s&ORESTRYVEHICLES
s,IFTINGCRANES s/FFROADMATERIAL
s7ORKINGBEAMS  HANDLINGEQUIPMENT
s&ALLINGGOODS
s#ONTAINERHANDLING
 EQUIPMENT

4HROUGHTHELOWRESILIENCEOFTHERUBBERAHIGHDEGREEOF
ENERGYABSORPTIONISACHIEVED�4HERUBBERISSTIFFERUNDER
DYNAMICCONDITIONSCOMPARED TO STATICORPSEUDOSTATIC
LOADING�HENCEMOREENERGYISABSORBEDFORAGIVENDEFOR
MATION�$IAGRAM�SHOWSTHEEFFECTOFTHEENERGYFACTOR�

Features
"UFFER TYPE!."CONSISTSOF A CYLINDRICAL RUBBERBODY
BONDEDTOASQUAREBASEPLATEOFSTEEL�%ACHCORNEROFTHE
BASEPLATEHASAlXINGHOLE�

3PECIALHIGHHYSTERESISRUBBERCOMPOUNDISUSEDTOENSURE
ASMUCHENERGYABSORPTIONASPOSSIBLE�4HEVOLUMEOFTHE
RUBBERISUSEDATOPTIMUMEFlCIENCY�

&ORNEWMACHINEDEVELOPMENTSSIMPLERDESIGNSANDLIGHTER
CALCULATEDFORCESCANBECONSIDEREDENABLINGALOWERCOST�

&IG���4RAVERSECRANEWITHSHOCKBUFFER!."�

&IG���4RAVERSECRANEWITH�!."BUFFERSCONNECTEDINSERIES�

ANB
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&ORCALCULATIONPURPOSESTHEFOLLOWINGEQUATIONSCANBE
USED�

% � MqV� ��	
   �
% � &qS ��	
& � MqA ��	
S � AqT� ��	
  �
V � AqT ��	
V � �qAqS ��	
V � �qGqH ��	APPLICABLEINFREEFALL

%QUATION��	��	VALIDFORINITIALVELOCITY��

%� ENERGYIN.M
M� MASSINKG
V� VELOCITYINM�S
&� FORCEIN.
S � DISTANCEINM
A � ACCELERATIONINM�S�

T � TIMEINS
G� ACCELERATIONDUETOGRAVITY����M�S�

H� HEIGHTINM
D� SPRINGTRAVELINM

$IAGRAM� $IAGRAM�$IAGRAM�

&ORCE &ORCE &ORCE

%NERGY %NERGY %NERGY
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CALCULATION EXAMPLES
4HElGURESINPARENTHESISREFERTOTHEEQUATIONS�

%8!-0,%��&2%%&!,,#!,#5,!4)/.
����KGWEIGHT IS TOBEDROPPED����METRESONTO�!."
BUFFERS�7HATSIZE!."SHOULDBEUSED�7HATFORCEWILLBE
TRANSMITTEDTOTHEmOOR�

%NERGY%�&qS��	�����q����q����������.M

6ELOCITYATIMPACT�SHOCKVELOCITY	V�
�qGqH��	��q����q������M�S�

2%&%24/%.%2'9&!#4/2'2!0(
)F���DEFORMATIONISALLOWED�THEENERGYFACTORAT�M�S
IS����4HENDYNAMICENERGY�����.MCORRESPONDSTO
�����q���������.MSTATICENERGYANDFOR�BUFFERS
THESTATICENERGYPERBUFFERIS����.M�

2%&%24/&/2#%%.%2'9$)!'2!-
3ELECT!."���WHICHCANEACHABSORBUPTO����.M
AT��MMCOMPRESSION�WHICHIS���OFSTATICHEIGHT	OR
WILLCOMPRESS��MMAT����.M�

&ORCEATIMPACTSURFACE
�FORCEAT��MMDEmECTION����
������������K.PERBUFFER
�����K.FOR�BUFFERS

(ENCEIF����KGISDROPPED����METRESONTO�X!."���
BUFFERSTHEYWILLEACHCOMPRESS��MMANDTHETOTALFORCEON
THEmOORWILLBE����K.�

%8!-0,%�!�#2!.%"5&&%2#!,#5,!4)/.
!CRANEWEIGHS����KGANDTRAVELSAT���M�S�7HATSIZE
!."BUFFERSSHOULDBEUSEDTOSTOPITANDWHATWILLTHE
lNALFORCEBE�

4HEDYNAMICORKINETICENERGY

2%&%24/%.%2'9&!#4/2'2!0(
!SSUMINGA���DEFORMATION�THEENERGYFACTOR�����AT
���M�S�(ENCETHEEQUIVALENTSTATICENERGYIS����q�����
����.M�4HENFOR�BUFFERSTHESTATICENERGYIS���.M
PERBUFFER�

2%&%24/&/2#%%.%2'9$)!'2!-
!."���BUFFERSCANBECHOSENWITHADEmECTIONAT���
.MOF��MM�WHICHISONLY���OFAFREEHEIGHTOF���
MM�WHEREAS���HADBEENASSUMED�7ITH THEENERGY
FACTORREDUCEDTO�����FOR���DEmECTIONAT���M�S	THE
STATICENERGYIS�

������X��������.M

2%&%24/&/2#%%.%2'9$)!'2!-&/2!."���
!T���.MSTATICENERGY�THEDEmECTIONIS����MM�CLOSE
TO��MM	�4HENTHESTATICFORCEAT����MMDEmECTION
ISABOUT��K.�4HEREFORETHEDYNAMICLOAD�&ORCEATIM
PACT	�����������K.�(ENCE�X!."���BUFFERSWILL
DEmECT����MMANDTRANSMITAFORCEOF��K.OR����KGEACH�
I�E�THESTRUCTUREMUSTWITHSTAND����TONS�

%8!-0,%�"�#2!.%"5&&%2#!,#5,!4)/.
(OWCANTHEDYNAMICFORCECALCULATEDINEXAMPLE�ABERE
DUCED�ANDBYHOWMUCH�

4HEFORCEWILLBEREDUCEDANDTHEDEmECTIONWILLBE IN
CREASEDIF!."���BUFFERSARECONNECTEDINSERIES�I�E��
BUFFERSINSTEADOF�	ASILLUSTRATEDBYlG���

4HEN�ASSUMING���DEFORMATIONTHEENERGYFACTORAT���
M�S������

(ENCETHEEQUIVALENTSTATICENERGYIS����q���������.M
ANDFOR�BUFFERSTHESTATICENERGYIS���.MPERBUFFER�

4HEFORCE%NERGYDIAGRAMSHOWSTHATAT���.M�BUFFER
!."���DEFORMS��MM�4HISCORRESPONDSTO�����OF
AFREEHEIGHTOF���MMWHICHISCLOSETOASSUMEDVALUE
����

4HENTHESTATICFORCEAT��MMDEFORMATIONIS��K.AND
THEDYNAMICLOADATIMPACTWILLBE�

����������K.

(ENCE�X!."���BUFFERSCONNECTED���WILLGIVEATOTALDEmEC
TIONOF��MMWITHAlNALFORCEPERDOUBLEARRANGEMENTOF��K.
OR����KG�I�E�THESTRUCTUREMUSTWITHSTAND���TONS�

���DEFORMATION
OFRUBBER

3HOCKVELOCITYM�S

%NERGYFACTOR$IAGRAM�
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