
*563��*HQHYD�����'HFHPEHU�������ZZZ�HHYF�RUJ �

((9&�:*���8SGDWH�RQ�(8526,'��
'XPP\�$FWLYLWLHV
'U��0LFKLHO�YDQ�5DWLQJHQ
&KDLUPDQ�RI�((9&�:*��



*563��*HQHYD�����'HFHPEHU�������ZZZ�HHYF�RUJ �

���� ���� ����

+DUPRQLVDWLRQ�*RDO
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0RWLYDWLRQ
� ³:RUOG6,'´�GXPP\�LV�EHLQJ�GHYHORSHG�EXW�KDUPRQLVDWLRQ
FRXOG�EH�UHDFKHG�HDUOLHU�EDVHG�RQ�SURYHQ�GHVLJQ

� (8526,'���LV�PRVW�ZLGHO\�XVHG�UHJXODWRU\�VLGH�LPSDFW
GXPP\

� (8526,'���GHILFLHQFLHV�WKDW�SUHYHQW�DFFHSWDQFH�ZRUOG�ZLGH
DUH�NQRZQ�DQG�VROYDEOH
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1+76$�SHWLWLRQHG�WR�FRQVLGHU�(8526,'�IRU�)0966

6WDUW�((9&�1+76$�HYDOXDWLRQ�WHVWLQJ

(6���3URJUDP�7LPHOLQH

((9&�UHFRPPHQGDWLRQ

8VH�RI�(6���GXPP\
LQ�(XUR1&$3�3K���
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6WDWXV
� ((&9�UHFRPPHQGDWLRQ�UHSRUW�WR�*563�DQG�(XUR1&$3�LQ
6HSWHPEHU�����

� 3URSRVDO�IRU�DPHQGPHQW�RI�(&(�5���LQ�0D\�����
� 2,&$�FRQFHUQV�VXEPLWWHG�DW�ODVW�*563�PHHWLQJ

® $ECISION�POSTPONED�TO�NEXT�'230�MEETING
� ((9&�:*���LQYHVWLJDWLRQV�LQWR�2,&$�FRQFHUQV
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6XPPDU\�RI�2,&$�.H\�3RLQWV
� 9DULDWLRQ�RI��ELRPHFKDQLFDO��SHUIRUPDQFH�FULWHULD
EHWZHHQ�(8526,'���DQG�(6���GXPP\

� 'LUHFWLRQDO�VHQVLWLYLW\
� ,QWHU�ULE�KRPRJHQHLW\
� 7KRUD[�GDPSLQJ�FKDUDFWHULVWLFV�DQG�VWLIIQHVV
�YLEUDWLRQ�

� ,QWHUDFWLRQ�EHWZHHQ�ERG\�VHJPHQWV

5HI��&RQFHUQV�UHJDUGLQJ�WKRUDFLF�UHVSRQVH�RI�(6���VLGH�LPSDFW�GXPP\
��/$%�36$�5HQDXOW��0DUFK���WK�����
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9DULDWLRQ�RI�3HUIRUPDQFH�&ULWHULD
2,&$�&RQFHUQ
� ((9&�UHSRUW�H[SODLQV�WKDW�(6���KDV�ORZHU�FULWHULD�WKDQ
(8526,'���LQ�ELRILGHOLW\�WHVWV

� 7KLV�GHSHQGV�RQ�WHVW�FRQGLWLRQV
� 7RR�PXFK�GDWD�DUH�PLVVLQJ�WR�PDNH�FRPSOHWH�DQDO\VLV

® NO�MAXIMUM�RIB�DEFLECTIONS�IN�SLED�TESTS�ARE�GIVEN
® TEST�RESULTS�AT�LOWER�VELOCITY��E�G������M�S�IN�)3/�CONDITION	�MAY�GIVE
MORE�INSIGHT
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9DULDWLRQ�RI�3HUIRUPDQFH�&ULWHULD
((9&�5HYLHZ
� *RDO�RI�(6���GHYHORSPHQW�KDV�EHHQ�WR�NHHS�VDPH�OHYHO
RI�ELRILGHOLW\�WR�(8526,'���Z�U�W��DFFHSWHG�((9&
UHTXLUHPHQWV

� :*���KDV�FKHFNHG�(6���SHUIRUPDQFH�LQ�WKRUD[�DQG�IXOO
ERG\��WKRUD[�SHOYLV��UHVSRQVH

� 5HVSRQVHV�RI�30+6�ULE�GHIOHFWLRQ�DQG�9
&��DUH�QRW
DYDLODEOH�DQG�WKHUHIRUH�QRW�LQFOXGHG�LQ�WKH�DVVHVVPHQW
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9DULDWLRQ�RI�9
&
$GGLWLRQDO�WHVWV
� 7HVW�RQ�ULE�RQO\
� 9DULRXV�PDVV�LPSDFWRUV�DQG
YHORFLW\�RI�LPSDFW

� &RPSDULVRQ�RI�(8526,'���DQG�(6��

Speed Mass Energy EUROSID-
1

ES-2 Variation

m/s kg Nm m/s m/s %
4.0 7.78 62.2 0.54 0.59 10.9
6.5 3.10 65.5 0.67 0.71 7.0
8.0 1.40 44.8 0.52 0.49 -5.5
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9DULDWLRQ�RI�3HUIRUPDQFH�&ULWHULD
&RQFOXVLRQ
� (6���LV�VLPLODU�LQ�ELRILGHOLW\�DV�(8526,'���LQ�WKH�((9&
WHVW�FRQGLWLRQV�IRU�ZKLFK�LW�ZDV�GHVLJQHG��(69������

� 7KRUD[�ELRILGHOLW\�WDUJHWV�GR�QRW�LQFOXGH�GLVSODFHPHQWV
QRU�9
&��ZKLFK�LV�DFNQRZOHGJHG�LQ�WKH�((9&�UHSRUW

� 6RPH�LQMXU\�FULWHULD�PD\�YDU\�EHWZHHQ�WKH�WZR
GXPPLHV�EXW�LW�LV��QRW�SRVVLEOH�WR�VD\�ZKLFK�DUH
ELRPHFKDQLFDOO\�PRUH�FRUUHFW
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'LUHFWLRQDO�6HQVLWLYLW\
2,&$�&RQFHUQ
� 6XUSULVLQJO\�KLJKHU�ULE�GHIOHFWLRQV�DUH�REVHUYHG�DW
UHDUZDUG�DQJOH�LPSDFWV�IRU�(6��

� 'DWD�WR�FRPSDUH�ZLWK�SURGXFWLRQ�(8526,'���DUH
PLVVLQJ�LQ�WKH�((9&�UHSRUW

� &KDQJH�LQ�SRVLWLRQ�RI�ULE�GLVSODFHPHQW�FDQ�KDYH�DQ
QHJDWLYH�HIIHFW�RQ�WKH�PHDVXUHG�YDOXHV�RI�WKH
GLVSODFHPHQW�ZKHQ�REOLTXH�ORDGLQJ�LV�SUHVHQW
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'LUHFWLRQDO�6HQVLWLYLW\
((9&�5HYLHZ
� &RQFOXVLRQ�LQ�((9&�UHSRUW�EDVHG�RQ�LPSDFWRU�GDWD
� $GGLWLRQDO�GLUHFWLRQDO�LPSDFW�GDWD�DYDLODEOH�RQ�(8526,'��
DQG�(6���LQFOXGH�
® "IOKINETICS�STUDY�������PENDULUM�IMPACT�TESTS�ON�%52/3)$
���COATED�PISTON	
AND�%3
�� ��������������
���AND�
���DEG

® .(43!�STUDY������BUMPER�PENDULUM�IMPACT�TESTS�ON�%52/3)$
���COATED
PISTON	�AND�%3
�

® 4./�BIOFIDELITY�TESTS������KG�PENDULUM�TESTS�ON�%52/3)$
��%52/3)$

��COATED�PISTON	�AND�%3
�� �����AND���DEG

® 4./�RIB�ONLY�DROP�TESTS���������������
����
���DEG	
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'LUHFWLRQDO�6HQVLWLYLW\
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'LUHFWLRQDO�6HQVLWLYLW\
&RQFOXVLRQ
� (8526,'���DQG�(6���VKRZ�D�VLPLODU�WUHQG�UHJDUGLQJ
REOLTXH�ORDGLQJ�L�H��ORZHU�UHDGLQJV�LQ�IZG�REOLTXH�DQG
KLJKHU�UHDGLQJV�LQ�UZG�REOLTXH�LPSDFWV

� 7KLV�LV�H[SODLQHG�E\�WKH�GHVLJQ�RI�WKH�ULE�VWUXFWXUH�DQG
ORFDWLRQ�RI�DFWXDO�PHDVXUHPHQW�SRLQW

� &KDQJHV�LQ�GLUHFWLRQDO�VHQVLWLYLW\�EHWZHHQ�(8526,'��
DQG�(6���DUH�FDXVHG�E\�FKDQJHV�LQ�ULE�IULFWLRQ�DQG�D
VPDOO�VKLIW�LQ�SRLQW�RI�PHDVXUHPHQW�DV�H[SODLQHG�LQ�WKH
((9&�UHSRUW
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,QWHU�5LE�+RPRJHQHLW\
2,&$�&RQFHUQ
� (YROXWLRQ�RI�ULE�UHVSRQVHV�EHWZHHQ�(8526,'���DQG�(6��
LV�QRW�FRQWLQXRXV
® 2EFERENCE�IS�MADE�TO�%52/3)$
��PROTOTYPE�DATA�BY�&RIEDEL�ET�AL�

� (IIHFW�RQ�PD[LPXP�GHIOHFWLRQ�DQG�RU�9
&�PD\�EH
JUHDWHU�IRU�WKH�LQGLYLGXDO�ULEV�WKDQ�LQGLFDWHG�E\�WKH
DYHUDJH�JLYHQ�LQ�WKH�((9&�UHSRUW
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((9&�5HYLHZ
� )ULHGHO�HW�DO��GDWD�VKRZV�HYLGHQFH�RI�IODW�WRSV�DW�DQJOHG
LPSDFWV��VXJJHVWLQJ�ULE�ELQGLQJ�IRU�(8526,'��
® 4HE�%UROPEAN�SIDE�IMPACT�DUMMY�%52/3)$��0ROCEEDINGS�OF�THE
SEMINAR�HELD�IN�"RUSSELS��$ECEMBER�������&IG����PAGE���

� 1+76$�EXPSHU�SHQGXOXP
GDWD�RQ�(8526,'���GRHV
QRW�VKRZ�FRQWLQXRXV
UHVSRQVH

,QWHU�5LE�+RPRJHQHLW\
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((9&�5HYLHZ
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,QWHU�5LE�+RPRJHQHLW\
&RQFOXVLRQ
� ,QWHU�ULE�KRPRJHQHLW\�LQ�DQJOHG�LPSDFWV�VKRXOG�QRW�EH
DVVXPHG�IRU�(8526,'���RU�(6��

� &RQWLQXRXV�UHVSRQVH�EHWZHHQ�XSSHU��PLG�DQG�ORZHU
ULEV�LQ�DQJOHG�LPSDFWV�PD\�EH�UHODWHG�WR�ULE�ELQGLQJ�
DQG�WKHUHIRUH�LV�OHVV�OLNHO\�REVHUYHG�IRU�WKH�(6��
GXPP\�WKDQ�IRU�(8526,'��

� ,Q�SHQGXOXP�LPSDFW�WHVWV��(6���DQG�(8526,'���VKRZ
LGHQWLFDO�EHKDYLRXU
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7KRUD[�'DPSLQJ�&KDUDFWHULVWLFV
2,&$�&RQFHUQ
� )ULFWLRQ�LV�HOLPLQDWHG�LQ�(6���DQG�FRPSHQVDWHG�E\
LQFUHDVLQJ�WXQLQJ�VSULQJ�VWLIIQHVV

� 7KLV�OHDGV�WR�VWLIIHU�WKRUD[�ZLWK�OHVV�RYHUDOO�GDPSLQJ
ZKLFK�LV�QRW�DSSURSULDWH
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7KRUD[�'DPSLQJ�&KDUDFWHULVWLFV
&RQFHUQ 'RXEOH�SHDN�RI

VDPH�PDJQLWXGH
DW�VPDOO
GHIOHFWLRQ

2VFLOODWLRQV��a��
+]��REVHUYHG�RQ
WKUHH�ULEV7
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7KRUD[�'DPSLQJ�&KDUDFWHULVWLFV
5HYLHZ
� 7KHRUHWLFDO�FDOFXODWLRQ�RI�HLJHQIUHTXHQF\�VKRZV
GLIIHUHQFHV�DUH�VPDOO�EHWZHHQ�(8526,'���DQG�(6��

� 1HZ�VHULHV�RI�ULE�RQO\�WHVWV�SHUIRUPHG�DW�712�)766�WR
IXUWKHU�YLEUDWLRQ�EHKDYLRXU�RI�(8526,'���DQG�(6��
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7KRUD[�'DPSLQJ�&KDUDFWHULVWLFV
5HYLHZ
� &HUWLILFDWLRQ�W\SH�ULE�GURS
� ,PSDFWRU�PDVV�VWRSSHG�DIWHU���
������������������PP
�Z�U�W��FRPSUHVVHG�IRDP��WR
VWXG\�SRWHQWLDO�YLEUDWLRQ

� 9HORFLWLHV��������������������DQG
����P�V

� 0DVV�����������������NJ
� (8526,'���DQG�(6��
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7KRUD[�'DPSLQJ�&KDUDFWHULVWLFV
5HYLHZ��FRQW¶G�
� 6LPLODU�EHKDYLRXU
IRU�(6��

� 5HODWLYH�RYHUVKRRW�DW
���PP�FOHDUDQFH�
������������ ���

� 1R�VHFRQG�SHDN�LQ
VDPH�RUGHU

� 'LIIHUHQW�ZDYH�OHQJWK
IURP�FDU�WHVW

Drop speed 6.5 m/s mass 3.10 kg

-10

0

10

20

30

40

50

60

40 60 80 100 120 140

Time in [ms]

R
ib

 d
is

pl
ac

em
en

t i
n 

[m
m

]

-750

-600

-450

-300

-150

0

150

300

R
ib

 a
cc

el
er

at
io

n 
in

 [G
]

D rib free

D rib 20

D rib 15

D rib 10

D rib 7.5

D rib 5

--------------

Acc rib free

Acc rib 20

Acc rib 15

Acc rib 10

Acc rib 7.5

Acc rib 5



*563��*HQHYD�����'HFHPEHU�������ZZZ�HHYF�RUJ ��

7KRUD[�'DPSLQJ�&KDUDFWHULVWLFV
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7KRUD[�'DPSLQJ�&KDUDFWHULVWLFV
� &RPSDULVRQ�RI�RYHUVKRRW�LQ�ULE�GLVSODFHPHQW��LPSDFWRU
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7KRUD[�'DPSLQJ�&KDUDFWHULVWLFV
� (8526,'���(6���FRPSDULVRQ��QRUPDOLVHG�WR�LQMXU\
FULWHULRQ�����PP���LPSDFWRU�VWRSSHG�DIWHU��������DQG��
PP�GHIOHFWLRQ
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7KRUD[�'DPSLQJ�&KDUDFWHULVWLFV
&RQFOXVLRQ
� 2YHUVKRRW�RFFXUV�LQ�ULE�GHIOHFWLRQ�IRU�(8526,'���DQG
(6��

� 7KLV�HIIHFW�LV��UHODWLYHO\��ODUJHVW�IRU�VPDOO�GHIOHFWLRQV
� 7KLV�LV�H[SODLQHG�E\�WKH�GHVLJQ�RI�WKH�(8526,'���(6��
ULE�PRGXOH��LQ�SDUWLFXODU�WKH�FRPELQDWLRQ�RI�VSULQJ�DQG
GDPSHU

� 1R�HYLGHQFH�IRU�QDWXUDO�YLEUDWLRQ�IRXQG
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7KRUD[�'DPSLQJ�&KDUDFWHULVWLFV
&RQFOXVLRQ��FRQW¶G�
� 5HGXFHG�IULFWLRQ�DQG�DQJXODU�VHQVLWLYLW\�KDV�OHDG�WR
LQFUHDVH�RI�RYHUVKRRW�LQ�(6���FRPSDUHG�WR�(8526,'��

� 7KLV�LQFUHDVH�LV�WKH�VDPH�PDJQLWXGH�DV�REVHUYHG�LQ�RYHUDOO
ULE�UHDGLQJV�IURP�YHKLFOH�WHVWV��EXW�UHODWLYHO\�VPDOO
FRPSDUHG�WKH�LQMXU\�FULWHULRQ

� )RU�KLJKHU�YHORFLWLHV��WKH�GLIIHUHQFH�EHWZHHQ�(8526,'��
DQG�(6���RYHUVKRRW�EHFRPHV�VPDOOHU
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,QWHUDFWLRQ�%HWZHHQ�%RG\�6HJPHQWV
2,&$�&RQFHUQ
� %HVLGHV�WKRUD[��FKDQJHV�ZHUH�PDGH�WR�RWKHU�ERG\�SDUW�
LQ�SDUWLFXODU�SHOYLV

� 7KHLU�HIIHFW�RQ�WKRUD[�ORDGLQJ�QHHGV�WR�EH�LQYHVWLJDWHG
� %LRPHFKDQLFDO�UHDVRQV�KDYH�WR�EH�JLYHQ�EHIRUH
DSSO\LQJ�WKHP�LQ�UHJXODWLRQ
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,QWHUDFWLRQ�%HWZHHQ�%RG\�6HJPHQWV
((9&�5HYLHZ
� 0RVW�VLJQLILFDQW�FKDQJH�LQ�WKH�ORZHU�ERG\�UHJLRQ�LV�WKH
FKDQJH�RI�PDVV�GLVWULEXWLRQ�LQ�WKH�XSSHU�OHJ

� 7KH�QHZ�GLVWULEXWLRQ�RI�PDVV�EHWWHU�FRUUHVSRQGV�WR�WKH
DFWXDO�KXPDQ�DQG�DGGUHVVHV�WKH�³XQUHDOLVWLF´�KLJK
SHDNV�LQ�SXELF�UHVSRQVHV

� 3HOYLV�DQG�OXPEDU�VSLQH�VWLIIQHVV�KDYH�QRW�EHHQ
FKDQJHG

� )XOO�ERG\�+HLGHOEHUJ�WHVWV�VKRZ�XQDIIHFWHG
SHUIRUPDQFH�IRU�(6����VHH�SRLQW���
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,QWHUDFWLRQ�%HWZHHQ�%RG\�6HJPHQWV
&RQFOXVLRQ
� &KDQJHV�LQ�(6���ORZHU�ERG\�DUH�VXIILFLHQWO\
ELRPHFKDQLFDOO\�VXSSRUWHG�DQG�KDYH�EHHQ�LPSOHPHQWHG
WR�VROYH�D�(8526,'���GHILFLHQF\

� )XUWKHU�SRLQWV�PDGH�E\�2,&$�DUH�QRW�YDOLG�DV�WKH
+HLGHOEHUJ�WHVW�UHVXOWV�GHPRQVWUDWH�FRPSDUDEOH
EHKDYLRXU�EHWZHHQ�WKH�WZR�GXPPLHV
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2YHUDOO�FRQFOXVLRQV
� ((9&�:*���KDV�DGGUHVVHG�WKH�LVVXHV�SXW�IRUZDUG�E\
2,&$
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