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0RWRUF\FOHV² 7HVW DQG DQDO\VLV
SURFHGXUHV IRU UHVHDUFK HYDOXDWLRQ RI
ULGHU FUDVK SURWHFWLYH GHYLFHV ILWWHG WR
PRWRUF\FOHV²
3DUW ��
6WDQGDUGL]HG SURFHGXUHV IRU SHUIRUPLQJ
FRPSXWHU VLPXODWLRQV RI PRWRUF\FOH
LPSDFW WHVWV

0RWRF\FOHV² 0pWKRGHV G
HVVDL HW G
DQDO\VH GH O
pYDOXDWLRQ SDU OD
UHFKHUFKH GHV GLVSRVLWLIV� PRQWpV VXU OHV PRWRF\FOHV� YLVDQW j OD
SURWHFWLRQ GHV PRWRF\FOLVWHV FRQWUH OHV FROOLVLRQV²

3DUWLH �� 0pWKRGHV QRUPDOLVpHV GH VLPXODWLRQ SDU RUGLQDWHXU G
HVVDLV
GH FKRF VXU PRWRF\FOHV
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)RUHZRUG

,62 �WKH ,QWHUQDWLRQDO 2UJDQL]DWLRQ IRU 6WDQGDUGL]DWLRQ� LV D ZRUOGZLGH IHGHUDWLRQ RI QDWLRQDO VWDQGDUGV ERGLHV �,62
PHPEHU ERGLHV�� 7KH ZRUN RI SUHSDULQJ ,QWHUQDWLRQDO 6WDQGDUGV LV QRUPDOO\ FDUULHG RXW WKURXJK ,62 WHFKQLFDO
FRPPLWWHHV� (DFK PHPEHU ERG\ LQWHUHVWHG LQ D VXEMHFW IRU ZKLFK D WHFKQLFDO FRPPLWWHH KDV EHHQ HVWDEOLVKHG KDV
WKH ULJKW WR EH UHSUHVHQWHG RQ WKDW FRPPLWWHH� ,QWHUQDWLRQDO RUJDQL]DWLRQV� JRYHUQPHQWDO DQG QRQ�JRYHUQPHQWDO� LQ
OLDLVRQ ZLWK ,62� DOVR WDNH SDUW LQ WKH ZRUN� ,62 FROODERUDWHV FORVHO\ ZLWK WKH ,QWHUQDWLRQDO (OHFWURWHFKQLFDO
&RPPLVVLRQ �,(&� RQ DOO PDWWHUV RI HOHFWURWHFKQLFDO VWDQGDUGL]DWLRQ�

,QWHUQDWLRQDO 6WDQGDUGV DUH GUDIWHG LQ DFFRUGDQFH ZLWK WKH UXOHV JLYHQ LQ WKH ,62�,(& 'LUHFWLYHV� 3DUW �� 

7KH PDLQ WDVN RI WHFKQLFDO FRPPLWWHHV LV WR SUHSDUH ,QWHUQDWLRQDO 6WDQGDUGV� 'UDIW ,QWHUQDWLRQDO 6WDQGDUGV DGRSWHG
E\ WKH WHFKQLFDO FRPPLWWHHV DUH FLUFXODWHG WR WKH PHPEHU ERGLHV IRU YRWLQJ� 3XEOLFDWLRQ DV DQ ,QWHUQDWLRQDO
6WDQGDUG UHTXLUHV DSSURYDO E\ DW OHDVW �� � RI WKH PHPEHU ERGLHV FDVWLQJ D YRWH� 

,62 ������� ZDV SUHSDUHG E\ 7HFKQLFDO &RPPLWWHH ,62�7& ��� 5RDG YHKLFOHV� 6XEFRPPLWWHH 6& ��� 0RWRUF\FOHV� 

7KLV VHFRQG HGLWLRQ FDQFHOV DQG UHSODFHV WKH ILUVW YHUVLRQ �,62 �������������� ZKLFK KDV EHHQ WHFKQLFDOO\ UHYLVHG� 

,62 ����� FRQVLVWV RI WKH IROORZLQJ SDUWV� XQGHU WKH JHQHUDO WLWOH 0RWRUF\FOHV² 7HVW DQG DQDO\VLV SURFHGXUHV IRU
UHVHDUFK HYDOXDWLRQ RI ULGHU FUDVK SURWHFWLYH GHYLFHV ILWWHG WR PRWRUF\FOHV�

3DUW �� 'HILQLWLRQV� V\PEROV DQG JHQHUDO FRQVLGHUDWLRQV

3DUW �� 'HILQLWLRQ RI LPSDFW FRQGLWLRQV LQ UHODWLRQ WR DFFLGHQW GDWD

3DUW �� 0RWRUF\FOLVW DQWKURSRPHWULF LPSDFW GXPP\

3DUW �� 9DULDEOHV WR EH PHDVXUHG� LQVWUXPHQWDWLRQ DQG PHDVXUHPHQW SURFHGXUHV

3DUW �� ,QMXU\ LQGLFHV DQG ULVN�EHQHILW DQDO\VLV

3DUW �� )XOO�VFDOH LPSDFW�WHVW SURFHGXUHV

3DUW �� 6WDQGDUGL]HG SURFHGXUHV IRU SHUIRUPLQJ FRPSXWHU VLPXODWLRQV RI PRWRUF\FOH LPSDFW WHVWV

3DUW �� 'RFXPHQWDWLRQ DQG UHSRUWV
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YL

,QWURGXFWLRQ

,62 ����� KDV EHHQ SUHSDUHG RQ WKH EDVLV RI H[LVWLQJ WHFKQRORJ\� ,WV SXUSRVH LV WR GHILQH FRPPRQ UHVHDUFK
PHWKRGV DQG D PHDQV IRU PDNLQJ DQ RYHUDOO HYDOXDWLRQ RI WKH HIIHFW WKDW GHYLFHV ZKLFK DUH ILWWHG WR PRWRUF\FOHV
DQG LQWHQGHG IRU WKH FUDVK SURWHFWLRQ RI ULGHUV� KDYH RQ LQMXULHV� ZKHQ DVVHVVHG RYHU D UDQJH RI LPSDFW FRQGLWLRQV
ZKLFK DUH EDVHG RQ DFFLGHQW GDWD� 

,W LV LQWHQGHG WKDW DOO RI WKH PHWKRGV DQG UHFRPPHQGDWLRQV FRQWDLQHG LQ ,62 ����� VKRXOG EH XVHG LQ DOO EDVLF
IHDVLELOLW\ UHVHDUFK� +RZHYHU� UHVHDUFKHUV VKRXOG DOVR FRQVLGHU YDULDWLRQV LQ WKH VSHFLILHG FRQGLWLRQV �IRU H[DPSOH� 
ULGHU VL]H� ZKHQ HYDOXDWLQJ WKH RYHUDOO IHDVLELOLW\ RI DQ\ SURWHFWLYH GHYLFH� ,Q DGGLWLRQ� UHVHDUFKHUV PD\ ZLVK WR YDU\
RU H[WHQG HOHPHQWV RI WKH PHWKRGRORJ\ LQ RUGHU WR UHVHDUFK LVVXHV ZKLFK DUH RI SDUWLFXODU LQWHUHVW WR WKHP� ,Q DOO
VXFK FDVHV ZKLFK JR EH\RQG WKH EDVLF UHVHDUFK� LI UHIHUHQFH LV WR EH PDGH WR ,62 ������ D FOHDU H[SODQDWLRQ RI
KRZ WKH XVHG SURFHGXUHV GLIIHU IURP WKH EDVLF PHWKRGRORJ\ VKRXOG EH SURYLGHG� 

,62 ����� ZDV SUHSDUHG E\ ,62�7& ���6& �� DW WKH UHTXHVW RI WKH 8QLWHG 1DWLRQV (FRQRPLF &RPPLVVLRQ IRU
(XURSH *URXS IRU 5RDG 9HKLFOH *HQHUDO 6DIHW\ �81�(&(�75$16�6&,�:3���*56*�� EDVHG RQ RULJLQDO ZRUNLQJ
GRFXPHQWV VXEPLWWHG E\ WKH ,QWHUQDWLRQDO 0RWRUF\FOH 0DQXIDFWXUHUV $VVRFLDWLRQ �,00$�� DQG FRPSULVLQJ HLJKW
LQWHUUHODWHG SDUWV� 

7KLV UHYLVLRQ RI ,62 ����� LQFRUSRUDWHV H[WHQVLYH WHFKQLFDO DPHQGPHQWV WKURXJKRXW DOO WKH SDUWV� UHVXOWLQJ IURP
H[WHQVLYH H[SHULHQFH ZLWK WKH VWDQGDUG DQG WKH GHYHORSPHQW RI LPSURYHG UHVHDUFK PHWKRGV� 

,Q RUGHU WR DSSO\ ,62 ����� SURSHUO\� LW LV VWURQJO\ UHFRPPHQGHG WKDW DOO HLJKW SDUWV EH XVHG WRJHWKHU� SDUWLFXODUO\ LI
WKH UHVXOWV DUH WR EH SXEOLVKHG� 
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� 6FRSH

7KH SXUSRVHV RI WKLV SDUW RI ,62 ����� DUH WR SURYLGH�

FRQYHQWLRQV IRU FDOLEUDWLQJ DQG GRFXPHQWLQJ WKH LPSRUWDQW IHDWXUHV RI WKH VLPXODWLRQ PRGHOV�

JXLGHOLQHV IRU GHILQLWLRQ DQG XVH RI PDWKHPDWLFDO PRGHOV IRU PRWRUF\FOH LPSDFW VLPXODWLRQV� ZKLFK FDQ EH
FRUUHODWHG DJDLQVW GDWD IRU IXOO�VFDOH WHVWV�

D PHDQV IRU LGHQWLI\LQJ SRVVLEOH DGGLWLRQDO LPSDFW FRQGLWLRQV IRU IXOO�VFDOH WHVWLQJ� and

D VWDQGDUGL]HG WRRO� RI RSWLRQDO XVH� IRU ULVN�EHQHILW DQDO\VLV RI ULGHU FUDVK SURWHFWLYH GHYLFHV ILWWHG WR
PRWRUF\FOHV� EDVHG XSRQ WKH SRSXODWLRQ RI LPSDFW FRQGLWLRQV LGHQWLILHG LQ ,62 �������� 

,62 ����� VSHFLILHV WKH PLQLPXP UHTXLUHPHQWV IRU UHVHDUFK LQWR WKH IHDVLELOLW\ RI SURWHFWLYH GHYLFHV ILWWHG WR
PRWRUF\FOHV� ZKLFK DUH LQWHQGHG WR SURWHFW WKH ULGHU LQ WKH HYHQW RI D FROOLVLRQ� 

,62 ����� LV DSSOLFDEOH WR LPSDFW WHVWV LQYROYLQJ�

WZR-ZKHHOHG PRWRUF\FOHV�

WKH VSHFLILHG W\SH RI RSSRVLQJ YHKLFOH�

HLWKHU D VWDWLRQDU\ DQG D PRYLQJ YHKLFOH RU WZR PRYLQJ YHKLFOHV�

IRU DQ\ PRYLQJ YHKLFOH� D VWHDG\ VSHHG DQG VWUDLJKW-OLQH PRWLRQ LPPHGLDWHO\ SULRU WR LPSDFW�

RQH KHOPHWHG GXPP\ LQ D QRUPDO VHDWLQJ SRVLWLRQ RQ DQ XSULJKW PRWRUF\FOH�

WKH PHDVXUHPHQW RI WKH SRWHQWLDO IRU VSHFLILHG W\SHV RI LQMXU\ E\ ERG\ UHJLRQ�

HYDOXDWLRQ RI WKH UHVXOWV RI SDLUHG LPSDFW WHVWV �L�H� FRPSDULVRQV EHWZHHQ PRWRUF\FOHV ILWWHG DQG QRW ILWWHG ZLWK
WKH SURSRVHG GHYLFHV�� 

,62 ����� GRHV QRW DSSO\ WR WHVWLQJ IRU UHJXODWRU\ RU OHJLVODWLYH SXUSRVHV� 

0RWRUF\FOHV² 7HVW DQG DQDO\VLV SURFHGXUHV IRU UHVHDUFK
HYDOXDWLRQ RI ULGHU FUDVK SURWHFWLYH GHYLFHV ILWWHG WR
PRWRUF\FOHV²

3DUW ��
6WDQGDUGL]HG SURFHGXUHV IRU SHUIRUPLQJ FRPSXWHU VLPXODWLRQV
RI PRWRUF\FOH LPSDFW WHVWV
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� 1RUPDWLYH UHIHUHQFHV

,62 �������, Motorcycles — Test and analysis procedures for research evaluation of rider crash protective devices
fitted to motorcycles — Part 1: Definitions, symbols, and general considerations

,62 �������, Motorcycles — Test and analysis procedures for research evaluation of rider crash protective devices
fitted to motorcycles — Part 2: Definition of impact conditions in relation to accident data

,62 �������, Motorcycles — Test and analysis procedures for research evaluation of rider crash protective devices
fitted to motorcycles — Part 3: Motorcyclist anthropometric impact dummy

,62 �������, Motorcycles — Test and analysis procedures for research evaluation of rider crash protective devices
fitted to motorcycles — Part 4: Variables to be measured, instrumentation, and measurement procedures

,62 �������, Motorcycles — Test and analysis procedures for research evaluation of rider crash protective devices
fitted to motorcycles — Part 5: Injury indices and risk/benefit analysis

,62 �������, Motorcycles — Test and analysis procedures for research evaluation of rider crash protective devices
fitted to motorcycles — Part 6: Full-scale impact test procedures

,62 �������, Motorcycles — Test and analysis procedures for research evaluation of rider crash protective devices
fitted to motorcycles — Part 8: Documentation and reports

�� &)5 3DUW ���� VXESDUW (�  ����� $QWKURSRPRUSKLF WHVW GXPPLHV� 8QLWHG 6WDWHV RI $PHULFD &RGH RI )HGHUDO
5HJXODWLRQV LVVXHG E\ WKH 1DWLRQDO +LJKZD\ 7UDIILF 6DIHW\ $GPLQLVWUDWLRQ �1+76$� :DVKLQJWRQ� '�&

,62 ����, Road vehicles — Measurement techniques in impact tests — Instrumentation

� 'HILQLWLRQV

7KH IROORZLQJ WHUPV DUH GHILQHG LQ ,62 �������� )RU WKH SXUSRVHV RI WKLV SDUW RI ,62 ������ WKRVH GHILQLWLRQV DSSO\� 
$GGLWLRQDO GHILQLWLRQV ZKLFK FRXOG DSSO\ WR WKLV SDUW RI ,62 ����� DUH OLVWHG LQ ,62 ��������

ERG\�

IDLOXUH PRGH DQG HIIHFWV DQDO\VLV �)0($��

PD[LPXP WKLFNQHVV�

PRWLRQ�

ULVN�EHQHILW DQDO\VLV� RYHUDOO HYDOXDWLRQ�

V\VWHP�

7KH IROORZLQJ UHIHUHQFHG GRFXPHQWV DUH LQGLVSHQVDEOH IRU WKH DSSOLFDWLRQ RI WKLV GRFXPHQW� )RU GDWHG
UHIHUHQFHV� RQO\ WKH HGLWLRQ FLWHG DSSOLHV� )RU XQGDWHG UHIHUHQFHV� WKH ODWHVW HGLWLRQ RI WKH UHIHUHQFHG
GRFXPHQW �LQFOXGLQJ DQ\ DPHQGPHQWV� DSSOLHV�
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�

� 5HTXLUHPHQWV

��� 0RGHOOLQJ

7KH VLPXODWLRQ PRGHO VKDOO EH EDVHG XSRQ DFFHSWHG ODZV DQG SULQFLSOHV RI SK\VLFV DQG PHFKDQLFV� 7KH PRGHO
VKDOO FRQVLVW RI SRUWLRQV GHVFULELQJ D PRWRUF\FOH �0&� DQG WKH RSSRVLQJ YHKLFOH �29�� DV GHVFULEHG LQ ,62 �������� 
WKH GXPP\� DV GHVFULEHG LQ ,62 �������� WKH GXPP\ PRXQWLQJ SRVLWLRQ� MRLQW WHQVLRQV� DQG KHOPHW� DV GHVFULEHG LQ
,62 �������� WKH SURWHFWLYH GHYLFH� LI SUHVHQW� DQG WKH URDG VXUIDFH� ,Q WKH PRGHO� WKH IROORZLQJ LPSDFW FRQGLWLRQV
VKDOO EH DEOH WR EH YDULHG� DFURVV WKH UDQJH RI FRQGLWLRQV GHVFULEHG LQ $QQH[ % RI ,62 ��������

0& LPSDFW VSHHG�

29 LPSDFW VSHHG�

0& FRQWDFW SRLQW�

29 FRQWDFW SRLQW�

UHODWLYH KHDGLQJ DQJOH� 

7KH PRGHO RI WKH GXPP\ VKRXOG LQFOXGH WKH IROORZLQJ ERGLHV� DW D PLQLPXP�

D� KHOPHWHG KHDG�

E� QHFN�

F� XSSHU WRUVR�

G� ORZHU WRUVR�

H� OHIW DQG ULJKW�

�� XSSHU OHJV�

�� ORZHU OHJV�

�� IHHW�

�� XSSHU DUPV�

�� ORZHU DUPV�

�� KDQGV� 

7KH PRGHO RI WKH 0& VKRXOG LQFOXGH WKH IROORZLQJ ERGLHV DW D PLQLPXP�

IURQW ZKHHO�

UHDU ZKHHO�

PDLQ IUDPH�

XSSHU IURQW IRUN DVVHPEO\�

ORZHU IURQW IRUN DVVHPEO\� 
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�

IRXU XQVSUXQJ DVVHPEOLHV�

VSUXQJ ERG\�

7KH XSSHU OHJ� NQHH� DQG ORZHU OHJ ERGLHV VKDOO EH PRGHOOHG VR WKDW WKH ERQH IUDFWXUH�NQHH GLVORFDWLRQ NLQHPDWLFV
HIIHFWV DUH VLPXODWHG �H�J�� UHVXOWLQJ LQ UHGXFHG EHQGLQJ PRPHQW LQ WKH OHJ DW WKH DSSURSULDWH ORFDWLRQ DIWHU IUDFWXUH��

,I DQ\ RI WKH ERGLHV OLVWHG LQ 7DEOHV � DQG � FDQ IUDFWXUH� WKH PDVVHV RI WKH ERGLHV UHVXOWLQJ IURP WKH IUDFWXUH VKDOO
EH PRGHOOHG�

)RU D JLYHQ 0&�SURWHFWLYH GHYLFH FRPELQDWLRQ� WKH VDPH PRGHO IRUPXODWLRQ VKDOO EH XVHG IRU DOO LPSDFW
FRQILJXUDWLRQV� 7KH RQO\ GLIIHUHQFHV EHWZHHQ D PRGHO RI D 0& ZLWK D SURWHFWLYH GHYLFH DQG D PRGHO RI D 0&
ZLWKRXW D SURWHFWLYH GHYLFH VKDOO EH LQ WKRVH SRUWLRQV GLUHFWO\ UHODWHG WR WKH SURWHFWLYH GHYLFH� 

��� 3DUDPHWHUV

)RU HDFK ERG\ OLVWHG LQ ���� WKH SDUDPHWHU YDOXHV XVHG VKRXOG FRUUHVSRQG WR WKH DFWXDO PHDVXUHG�

PDVV�

FHQWUH RI JUDYLW\ ORFDWLRQ�

PRPHQWV RI LQHUWLD�

SULQFLSDO D[HV RULHQWDWLRQV�

MRLQW ORFDWLRQV�

MRLQW SK\VLFDO GHJUHHV RI IUHHGRP�

MRLQW RULHQWDWLRQV�

PD[LPXP WKLFNQHVV RI HDFK XQGHIRUPHG ERG\� 

)RU D JLYHQ 0&�SURWHFWLYH GHYLFH FRPELQDWLRQ� WKH VDPH SDUDPHWHU YDOXHV VKDOO EH XVHG IRU DOO LPSDFW
FRQILJXUDWLRQV� $OO RI WKH SDUDPHWHU YDOXHV IRU D JLYHQ 0&�SURWHFWLYH GHYLFH FRPELQDWLRQ VKDOO FRUUHVSRQG WR WKH
SDUDPHWHU YDOXHV XVHG WR FDOLEUDWH WKH VLPXODWLRQ� DV GHVFULEHG LQ ���� 7KH RQO\ GLIIHUHQFH EHWZHHQ D SDUDPHWHU
VHW IRU D 0& ZLWK D SURWHFWLYH GHYLFH DQG D SDUDPHWHU VHW IRU D 0& ZLWKRXW D SURWHFWLYH GHYLFH VKDOO EH LQ WKRVH
SDUDPHWHUV GLUHFWO\ UHODWHG WR WKH SURWHFWLYH GHYLFH� 

��� 2XWSXWV

)RUFH� PRPHQW� DQG PRWLRQ WLPH KLVWRULHV ZKLFK DUH FRPSDWLEOH ZLWK WKH LQMXU\ YDULDEOHV DQG LQMXU\ LQGLFHV OLVWHG LQ
,62 ������� VKDOO EH RXWSXW WR DOORZ FRPSXWDWLRQ RI WKH LQMXU\ LQGLFHV� 7KH IRUP VKDOO EH FRQVLVWHQW ZLWK WKH
IXOO�VFDOH WHVW WLPH KLVWRULHV GRFXPHQWHG DV GHVFULEHG LQ ,62 �������� 7KH GDWD VKDOO EH RXWSXW DQG SORWWHG DW
����� V LQWHUYDOV IRU WKH WLPH SHULRG XS WR EXW QRW LQFOXGLQJ GXPP\ WR JURXQG FRQWDFW� RU ����� V DIWHU WKH ILUVW
0&�29 FRQWDFW� ZKLFKHYHU LV VRRQHU� 

7KH PRGHO RI WKH 29 VKRXOG LQFOXGH WKH IROORZLQJ ERGLHV DW D PLQLPXP�

shall be output and plotted at 0,001 s 
in ISO 13232-5:2005, 5.9.
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If the risk/benefit analysis includes the entire impact sequence, the data 
intervals for the time period up to the end of the entire impact sequence given
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