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Novibra® type ANB
4HE฀ SHOCKBUFFER฀ TYPE฀!."฀ IS฀USED฀ TO฀EFFECTIVELY฀ LIMIT฀
MOVEMENT฀OF฀EQUIPMENT฀OR฀MACHINE฀COMPONENTS�

4YPICAL฀lELD฀APPLICATIONS฀WOULD฀BE�
s฀7AGONS฀ s฀#ABINETS
s฀4RAVERSING฀CRANES฀ s฀&ORESTRY฀VEHICLES
s฀,IFTING฀CRANES฀ s฀/FF
ROAD฀MATERIAL฀
s฀7ORKING฀BEAMS฀ ฀ ฀HANDLING฀EQUIPMENT
s฀&ALLING฀GOODS
s฀#ONTAINER฀HANDLING฀฀฀฀฀฀฀฀฀฀฀฀฀
฀ ฀EQUIPMENT

4HROUGH฀THE฀LOW฀RESILIENCE฀OF฀THE฀RUBBER฀A฀HIGH฀DEGREE฀OF฀
ENERGY฀ABSORPTION฀IS฀ACHIEVED�฀4HE฀RUBBER฀IS฀STIFFER฀UNDER฀
DYNAMIC฀CONDITIONS฀COMPARED฀ TO฀ STATIC฀OR฀PSEUDO฀STATIC฀
LOADING�฀HENCE฀MORE฀ENERGY฀IS฀ABSORBED฀FOR฀A฀GIVEN฀DEFOR

MATION�฀$IAGRAM฀�฀SHOWS฀THE฀EFFECT฀OF฀THE฀ENERGY฀FACTOR�

Features
"UFFER฀ TYPE฀!."฀CONSISTS฀OF฀ A฀ CYLINDRICAL฀ RUBBER฀BODY฀
BONDED฀TO฀A฀SQUARE฀BASEPLATE฀OF฀STEEL�฀%ACH฀CORNER฀OF฀THE฀
BASEPLATE฀HAS฀A฀lXING฀HOLE�

3PECIAL฀HIGH
HYSTERESIS฀RUBBER฀COMPOUND฀IS฀USED฀TO฀ENSURE฀
AS฀MUCH฀ENERGY฀ABSORPTION฀AS฀POSSIBLE�฀4HE฀VOLUME฀OF฀THE฀
RUBBER฀IS฀USED฀AT฀OPTIMUM฀EFlCIENCY�

&OR฀NEW฀MACHINE฀DEVELOPMENTS฀SIMPLER฀DESIGNS฀AND฀LIGHTER฀
CALCULATED฀FORCES฀CAN฀BE฀CONSIDERED฀ENABLING฀A฀LOWER฀COST�

&IG�฀��฀4RAVERSE฀CRANE฀WITH฀SHOCK฀BUFFER฀!."�

&IG�฀��฀4RAVERSE฀CRANE฀WITH฀�฀!."฀BUFFERS฀CONNECTED฀IN฀SERIES�

ANB
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&OR฀CALCULATION฀PURPOSES฀THE฀FOLLOWING฀EQUATIONS฀CAN฀BE฀
USED�

%฀ �฀ MqV�฀ ��	
฀ ฀ ฀ �
%฀ �฀ &฀q฀S฀ ��	
&฀ �฀ M฀q฀A฀ ��	
S฀ �฀ AqT�฀ ��	
฀ ฀ ฀�
V฀ �฀ A฀q฀T฀ ��	
V฀ �฀ �฀q฀A฀q฀S฀ ��	
V฀ �฀ �฀q฀G฀q฀H฀ ��	฀APPLICABLE฀IN฀FREE฀FALL฀

%QUATION฀��	
฀��	฀VALID฀FOR฀INITIAL฀VELOCITY฀�฀�

%฀฀�฀฀ ENERGY฀IN฀.M
M฀฀�฀฀ MASS฀IN฀KG
V฀฀�฀฀ VELOCITY฀IN฀M�S
&฀฀�฀฀ FORCE฀IN฀.฀
S฀฀ �฀฀ DISTANCE฀IN฀M
A฀฀ �฀฀ ACCELERATION฀IN฀M�S�

T฀฀ �฀฀ TIME฀IN฀S
G฀฀�฀฀ ACCELERATION฀DUE฀TO฀GRAVITY฀����฀M�S�

H฀฀�฀฀ HEIGHT฀IN฀M
D฀฀�฀฀ SPRING฀TRAVEL฀IN฀M

$IAGRAM฀� $IAGRAM฀�$IAGRAM฀�

&ORCE &ORCE &ORCE

%NERGY %NERGY %NERGY

ANB
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CALCULATION EXAMPLES
4HE฀lGURES฀IN฀PARENTHESIS฀REFER฀TO฀THE฀EQUATIONS�

%8!-0,%฀��฀&2%%฀&!,,฀#!,#5,!4)/.
����฀KG฀WEIGHT฀ IS฀ TO฀BE฀DROPPED฀����฀METRES฀ONTO฀�฀!."฀
BUFFERS�฀7HAT฀SIZE฀!."฀SHOULD฀BE฀USED�฀7HAT฀FORCE฀WILL฀BE฀
TRANSMITTED฀TO฀THE฀mOOR�

%NERGY฀%฀�฀&฀q฀S฀��	฀�฀����฀q฀����฀q฀����฀�฀�����฀.M

6ELOCITY฀AT฀IMPACT฀�SHOCK฀VELOCITY	฀V฀�
฀฀฀�฀q฀G฀q฀H฀��	�฀฀฀�฀q฀����฀q฀����฀�฀�฀M�S�

2%&%2฀4/฀%.%2'9฀&!#4/2฀'2!0(
)F฀���฀DEFORMATION฀IS฀ALLOWED�฀THE฀ENERGY฀FACTOR฀AT฀�฀M�S฀
IS฀����฀4HEN฀DYNAMIC฀ENERGY฀�����฀.M฀CORRESPONDS฀TO฀
�����฀q฀���฀�฀�����฀.M฀STATIC฀ENERGY฀AND฀FOR฀�฀BUFFERS฀
THE฀STATIC฀ENERGY฀PER฀BUFFER฀IS฀����฀.M�

2%&%2฀4/฀&/2#%
%.%2'9฀$)!'2!-
3ELECT฀฀!."฀���฀WHICH฀CAN฀EACH฀ABSORB฀UP฀TO฀����฀.M฀
AT฀��฀MM฀COMPRESSION฀�WHICH฀IS฀���฀OF฀STATIC฀HEIGHT	฀OR฀
WILL฀COMPRESS฀��฀MM฀AT฀����฀.M�

&ORCE฀AT฀IMPACT฀SURFACE฀
�฀FORCE฀AT฀��฀MM฀DEmECTION฀�฀���฀
�฀���฀�฀���฀����฀K.฀PER฀BUFFER
�฀����฀K.฀FOR฀�฀BUFFERS

(ENCE฀IF฀����฀KG฀IS฀DROPPED฀����฀METRES฀ONTO฀�฀X฀!."฀���฀
BUFFERS฀THEY฀WILL฀EACH฀COMPRESS฀��฀MM฀AND฀THE฀TOTAL฀FORCE฀ON฀
THE฀mOOR฀WILL฀BE฀����฀K.�

%8!-0,%฀�!�฀#2!.%฀"5&&%2฀#!,#5,!4)/.
!฀CRANE฀WEIGHS฀����฀KG฀AND฀TRAVELS฀AT฀���฀M�S�฀7HAT฀SIZE฀
!."฀BUFFERS฀SHOULD฀BE฀USED฀TO฀STOP฀IT฀AND฀WHAT฀WILL฀THE฀
lNAL฀FORCE฀BE�

4HE฀DYNAMIC฀OR฀KINETIC฀ENERGY

2%&%2฀4/฀%.%2'9฀&!#4/2฀'2!0(
!SSUMING฀A฀���฀DEFORMATION�฀THE฀ENERGY฀FACTOR฀�฀����฀AT฀
���฀M�S�฀(ENCE฀THE฀EQUIVALENT฀STATIC฀ENERGY฀IS฀����฀q฀����฀�฀
����฀.M�฀4HEN฀FOR฀�฀BUFFERS฀THE฀STATIC฀ENERGY฀IS฀���฀.M฀
PER฀BUFFER�

2%&%2฀4/฀&/2#%
%.%2'9฀$)!'2!-
!."฀���฀BUFFERS฀CAN฀BE฀CHOSEN฀WITH฀A฀DEmECTION฀AT฀���฀
.M฀OF฀��฀MM�฀WHICH฀IS฀ONLY฀���฀OF฀A฀FREE฀HEIGHT฀OF฀���฀
MM�฀WHEREAS฀���฀HAD฀BEEN฀ASSUMED�฀7ITH฀ THE฀ENERGY฀
FACTOR฀REDUCED฀TO฀����฀�FOR฀���฀DEmECTION฀AT฀���฀M�S	฀THE฀
STATIC฀ENERGY฀IS�

������฀X฀����฀�฀���฀.M

2%&%2฀4/฀&/2#%
%.%2'9฀$)!'2!-฀&/2฀!."฀���
!T฀���฀.M฀STATIC฀ENERGY�฀THE฀DEmECTION฀IS฀����฀MM฀�CLOSE฀
TO฀��฀MM	�฀4HEN฀THE฀STATIC฀FORCE฀AT฀����฀MM฀DEmECTION฀
IS฀ABOUT฀��฀K.�฀4HEREFORE฀THE฀DYNAMIC฀LOAD฀�&ORCE฀AT฀IM

PACT	฀�฀��฀�฀����฀�฀��฀K.�฀(ENCE฀�฀X฀!."฀���฀BUFFERS฀WILL฀
DEmECT฀����฀MM฀AND฀TRANSMIT฀A฀FORCE฀OF฀��฀K.฀OR฀����฀KG฀EACH�฀
I�E�฀THE฀STRUCTURE฀MUST฀WITHSTAND฀����฀TONS�

%8!-0,%฀�"�฀#2!.%฀"5&&%2฀#!,#5,!4)/.
(OW฀CAN฀THE฀DYNAMIC฀FORCE฀CALCULATED฀IN฀EXAMPLE฀�A฀BE฀RE

DUCED�฀AND฀BY฀HOW฀MUCH�

4HE฀FORCE฀WILL฀BE฀REDUCED฀AND฀THE฀DEmECTION฀WILL฀BE฀ IN

CREASED฀IF฀!."฀���฀BUFFERS฀ARE฀CONNECTED฀IN฀SERIES฀�I�E�฀�฀
BUFFERS฀INSTEAD฀OF฀�	฀AS฀ILLUSTRATED฀BY฀lG�฀��

4HEN�฀ASSUMING฀���฀DEFORMATION฀THE฀ENERGY฀FACTOR฀AT฀���฀
M�S฀�฀�����

(ENCE฀THE฀EQUIVALENT฀STATIC฀ENERGY฀IS฀����฀q฀����฀�฀����฀.M฀
AND฀FOR฀�฀BUFFERS฀THE฀STATIC฀ENERGY฀IS฀���฀.M฀PER฀BUFFER�

4HE฀FORCE
%NERGY฀DIAGRAM฀SHOWS฀THAT฀AT฀���฀.M�฀BUFFER฀
!."฀���฀DEFORMS฀��฀MM�฀4HIS฀CORRESPONDS฀TO฀�����฀OF฀
A฀FREE฀HEIGHT฀OF฀���฀MM฀WHICH฀IS฀CLOSE฀TO฀ASSUMED฀VALUE฀
����

4HEN฀THE฀STATIC฀FORCE฀AT฀��฀MM฀DEFORMATION฀IS฀��฀K.฀AND฀
THE฀DYNAMIC฀LOAD฀AT฀IMPACT฀WILL฀BE�

��฀�฀����฀�฀��฀K.

(ENCE฀�฀X฀!."฀���฀BUFFERS฀CONNECTED฀�฀�฀�฀WILL฀GIVE฀A฀TOTAL฀DEmEC

TION฀OF฀��฀MM฀WITH฀A฀lNAL฀FORCE฀PER฀DOUBLE฀ARRANGEMENT฀OF฀��฀K.฀
OR฀����฀KG�฀I�E�฀THE฀STRUCTURE฀MUST฀WITHSTAND฀���฀TONS�

���฀DEFORMATION
OF฀RUBBER

3HOCK฀VELOCITY฀M�S

%NERGY฀FACTOR$IAGRAM฀�

ANB
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