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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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L[

,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

7KLV SDUW RI ,62 ����� VSHFLILHV WKH PLQLPXP UHTXLUHPHQWV IRU WKH�

ELRILGHOLW\ RI WKH PRWRUF\FOLVW DQWKURSRPHWULF LPSDFW GXPP\�

FRPSDWLELOLW\ RI WKH GXPP\ ZLWK PRWRUF\FOHV� KHOPHWV� PXOWL�GLUHFWLRQDO LPSDFWV� DQG WKH LQVWUXPHQWDWLRQ�

UHSHDWDELOLW\ DQG UHSURGXFLELOLW\ RI WKH GXPP\ SURSHUWLHV DQG UHVSRQVHV� 

,62 ����� VSHFLILHV 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� 

� 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

Motorcycles — Test and analysis procedures for research
evaluation of rider crash protective devices fitted to
motorcycles —

3DUW ��
Motorcyclist anthropometric impact dummy

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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,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 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 

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

�� &)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� '�&� 

� '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 DOVR OLVWHG LQ ,62 ��������

DEGRPLQDO IRDP LQVHUW�

DOWHUQDWLYH SURGXFWV�

FHUWLILFDWLRQ� FRPSOLDQFH�

NQHH FRPSOLDQFH HOHPHQW�

ORDG FHOO VLPXODWRU�

ORW�

VSHFLPHQ� 

� 0HFKDQLFDO UHTXLUHPHQWV IRU WKH PRWRUF\FOLVW DQWKURSRPHWULF LPSDFW GXPP\

��� %DVLV GXPP\

7KH EDVLV GXPP\ VKDOO EH WKH +\EULG ,,, ��WK SHUFHQWLOH PDOH GXPP\��� 7KH GXPP\ VKDOO EH HTXLSSHG ZLWK�

WKH VLW�VWDQG FRQVWUXFWLRQ���

WKH KHDG�QHFN DVVHPEO\ ZKLFK LV FRPSDWLEOH ZLWK WKH VL[ D[LV XSSHU QHFN ORDG FHOO ZKLFK LV VSHFLILHG LQ �������
RI ,62 ����������

VWDQGDUG� QRQ�VOLGLQJ NQHHV��� 

7KH EDVLV GXPP\ VSHFLILHG FRPSRQHQWV VKDOO EH PRGLILHG RU UHSODFHG DV GHVFULEHG EHORZ� 

�� %DVLV GXPP\ DV VSHFLILHG LQ �� &)5 3DUW ���� VXESDUW (� RU HTXLYDOHQW�
�� $ OLVW GHVFULELQJ RQH RU PRUH H[DPSOH SURGXFWV ZKLFK PHHW WKHVH UHTXLUHPHQWV LV PDLQWDLQHG E\ WKH ,62 &HQWUDO 6HFUHWDULDW
DQG WKH 6HFUHWDULDW RI ,62�7& ���6& ��� 7KH OLVW LV PDLQWDLQHG IRU WKH FRQYHQLHQFH RI XVHUV RI ,62 ����� DQG GRHV QRW
FRQVWLWXWH DQ HQGRUVHPHQW E\ ,62 RI WKH SURGXFWV OLVWHG� $OWHUQDWLYH SURGXFWV PD\ EH XVHG LI WKH\ FDQ EH VKRZQ WR OHDG WR WKH
VDPH UHVXOWV�

UN/ECE Regulation 22, Uniform provisions concerning the approval of protective helmets and of their visors 
for drivers and passengers of motor cycles and mopeds
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��� 

7KH KHDG VNLQ FRPSRQHQWV VKDOO LQFOXGH WKH WZR EDVLV +\EULG ,,, KHDG VNLQV� SOXV WZR H[WHQVLRQV ZKLFK SURYLGH
KHOPHW FRPSDWLELOLW\� 7KH JHRPHWULHV RI WKH KHDG VNLQV DQG H[WHQVLRQV DUH VKRZQ LQ )LJXUH $��� ZKHUH � DQG � DUH
WKH EDVLV +\EULG ,,, KHDG DQG UHDU VNXOO FDS VNLQV DQG � DQG � DUH WKH MDZ DQG QDSH H[WHQVLRQV ZKLFK SURYLGH
KHOPHW FRPSDWLELOLW\� 7KH PDVVHV RI WKH MDZ DQG QDSH VNLQ H[WHQVLRQV VKDOO EH ���� NJ  ���� NJ DQG ���� NJ
���� NJ� UHVSHFWLYHO\��� 7KH KHDG�QHFN VNLQ PRGLILFDWLRQV WR WKH +\EULG ,,, KHDG VKDOO EH DWWDFKHG E\ PHDQV RI DQ\
VXLWDEOH DGKHVLYH� 6XFK DQ DGKHVLYH VKDOO EH VKRZQ WR SURYLGH D ERQG EHWZHHQ WKH PDWLQJ SDUWV LQ ZKLFK WKH
SDUHQW PDWHULDO ZLOO IDLO XQGHU WHQVLOH ORDGLQJ EHIRUH WKH ERQG LWVHOI� &\DQRDFU\ODWH LV DQ H[DPSOH RI D VXLWDEOH
DGKHVLYH� 
7KH FRPSOHWH DVVHPEO\ RI WKH KHDG� KHDG VNLQV� KHDG VNLQ H[WHQVLRQV� KHDG DFFHOHURPHWHU PRXQW� KHDG
DFFHOHURPHWHUV DQG FDEOHV� DQG QHFN ORDG FHOO DQG FDEOHV VKDOO KDYH D PDVV RI ���� NJ  ��� NJ� 
4.2.2 Helmet
The dummy shall be fitted with a full face MATD test helmet according to the procedures described in ISO 13232-6. 
The MATD helmet shall have a size designation of either small (56 cm) or medium (58 cm). The helmet shall have 
a mass of 1,54 ± 0,02 kg. The MATD helmet shall have the overall length and overall width given in Figure 1. The 
MATD helmet shall meet the resultant acceleration values of UN/ECE Regulation 22-05 for helmets with a non-
protective lower face cover, as in UN/ECE 22-05, 6.2 and 7.3.6. Each test helmet shall be from a production lot 
that has been certified according to clause 5 herein using the procedures in clause 6 herein.

!

"

Motorcyclist dummy head, head skins, and helmet! "

4.2. Head and head skins! "1 

Dimensions in millimetres (tolerance: ±10 mm)

Figure 1 — Full face MATD helmet

When an MATD helmet specimen from a given production lot is tested according to the procedures described in 
6.10, the specified peak resultant acceleration values for each test impact location shall be as given in Table 1.

Table 1 — Specified peak resultant acceleration values for certification of MATD helmet

Impact locationa Required value
B 236 g

P 263 g

R 234 g

X 190 g
a   Locations as defined in UN/ECE Regulation 22-05.
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��� 0RWRUF\FOLVW GXPP\ QHFN FRPSRQHQWV
7KH FRPSOHWH DVVHPEO\ RI WKH QHFN� QRGGLQJ EORFNV� KHDG DWWDFKPHQW SLQ� ELE VLPXODWRU� DQG WKH XSSHU KDOI RI WKH
VHUUDWHG ORZHU QHFN PRXQW VKDOO KDYH D PDVV RI ���� NJ  ��� NJ� 

����� 1HFN VKURXG

7KH QHFN VKURXG VKDOO EH DV VSHFLILHG LQ )LJXUH $����� 7KH XSSHU KDOI RI WKH ]LSSHU RI WKH QHFN VKURXG VKDOO EH
DWWDFKHG WR WKH MDZ VNLQ H[WHQVLRQ E\ PHDQV RI DQ\ VXLWDEOH DGKHVLYH� 6XFK DQ DGKHVLYH VKDOO EH VKRZQ WR SURYLGH
D ERQG EHWZHHQ WKH PDWLQJ SDUWV LQ ZKLFK WKH SDUHQW PDWHULDO ZLOO IDLO XQGHU WHQVLOH ORDGLQJ EHIRUH WKH ERQG LWVHOI� 

1RWH � ³/RFWLWH� ���´�� F\DQRDFU\ODWH LV DQ H[DPSOH RI D VXLWDEOH DGKHVLYH� 

����� /RZHU QHFN PRXQW

:KHQ PRXQWLQJ WKH PRWRUF\FOLVW QHFN WKH ORZHU QHFN PRXQW VKDOO EH VHW DW WKH ���� GHJUHH H[WHQVLRQ SRVLWLRQ� 7KLV
LV DSSURSULDWH IRU PRVW GXPP\ ULGHU SRVLWLRQLQJ� +RZHYHU� LQ FDVHV RI H[WUHPH GXPP\ SRVWXUH� WKH EDVLV +\EULG ,,,
ORZHU QHFN PRXQW PD\ EH PRGLILHG DV VKRZQ LQ )LJXUH $�� WR LQFUHDVH KHDG SRVLWLRQ DGMXVWDELOLW\��� 

����� 0RWRUF\FOLVW QHFN

7KH VWDQGDUG +\EULG ,,, QHFN DQG LWV LQWHUIDFHV ZLWK WKH KHDG DQG XSSHU WRUVR DVVHPEO\ VKDOO EH UHSODFHG E\ WKH
QHFN VKRZQ LQ )LJXUH $����� 

127( 7KH QHFN VKRZQ LQ )LJXUH $�� LV GHVLJQHG VSHFLILFDOO\ IRU XVH LQ PRWRUF\FOH FUDVK WHVWLQJ� 8VH DQG OLPLWDWLRQ
LQIRUPDWLRQ LV FRQWDLQHG LQ %����� 

����� 5HSODFHPHQW QRGGLQJ EORFNV
7KH VWDQGDUG +\EULG ,,, QRGGLQJ EORFNV VKDOO EH UHSODFHG ZLWK WKH SDLU RI QRGGLQJ EORFNV VKRZQ LQ )LJXUH $����� 

����� 1HFN LQLWLDO FRQIRUPLW\ RI SURGXFWLRQ

)RU FHUWLILFDWLRQ RI D QHZ QHFN DQG QRGGLQJ EORFN SURGXFWLRQ GHVLJQ� PDWHULDO VSHFLILFDWLRQ RU PDQXIDFWXULQJ
SURFHVV ZKLFK RWKHUZLVH PHHW WKH VSHFLILFDWLRQV JLYHQ LQ )LJXUH $��� RQH QHFN VKDOO EH G\QDPLFDOO\ WHVWHG
DFFRUGLQJ WR WKH SURFHGXUHV GHVFULEHG LQ ���� 7KH QHFN UHVSRQVHV VKDOO EH ZLWKLQ WKH FRUULGRUV GHVFULEHG LQ ��� DQG
VKRZQ LQ ILJXUHV �� 

�

� �� �� �� �� DQG �� 

����� 1HFN VXEVHTXHQW FRQIRUPLW\ RI SURGXFWLRQ

2QFH D SURGXFWLRQ GHVLJQ� PDWHULDO VSHFLILFDWLRQ RU PDQXIDFWXULQJ SURFHVV KDV EHHQ FHUWLILHG DFFRUGLQJ WR ������ 
HDFK PDQXIDFWXUHG QHFN DQG QRGGLQJ EORFN DVVHPEO\ SURGXFHG WKHUHDIWHU VKDOO EH WHVWHG DFFRUGLQJ WR WKH
SURFHGXUHV LQ ��� WR YHULI\ WKH FKDUDFWHULVWLFV VSHFLILHG LQ 7DEOH � 

7DEOH ² 1HFN VXEVHTXHQW FRQIRUPLW\ RI SURGXFWLRQ VSHFLILFDWLRQV

6WDWLF 7HVW &KDUDFWHULVWLFV 5HTXLUHG DYHUDJH YDOXH � 5HTXLUHG VWDQGDUG GHYLDWLRQ

)OH[LRQ

)OH[LRQ

([WHQVLRQ

/DWHUDO

7RUVLRQ

)OH[LRQ DQJOH

6OLGHU GLVSODFHPHQW

([WHQVLRQ DQJOH

/DWHUDO DQJOH

7RUVLRQ DQJOH

���� � ���

���� � ��� PP

���� � ���

���� � ���

���� � ��� 

��� RI DYHUDJH YDOXH

��� RI DYHUDJH YDOXH

��� RI DYHUDJH YDOXH

��� RI DYHUDJH YDOXH

��� RI DYHUDJH YDOXH
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��� 0RWRUF\FOLVW GXPP\ XSSHU WRUVR FRPSRQHQWV

����� 5HSODFHPHQW WKRUDFLF VSLQH

(LWKHU D VWDQGDUG +\EULG ,,, WKRUDFLF VSLQH� RU D UHSODFHPHQW WKRUDFLF VSLQH�� VKDOO EH XVHG� ,I D UHSODFHPHQW VSLQH LV
XVHG� WKHQ WKH UHSODFHPHQW WKRUDFLF VSLQH VKDOO EH FRPSDWLEOH ZLWK WKH LQWHUQDO GDWD DFTXLVLWLRQ V\VWHP GHVFULEHG LQ
,62 �������� :KHQ FRPELQHG ZLWK WKH LQWHUQDO GDWD DFTXLVLWLRQ V\VWHP� WKH UHSODFHPHQW WKRUDFLF VSLQH VKDOO�

PDLQWDLQ WKH VDPH LQWHUIDFH JHRPHWU\ DQG RYHUDOO KHLJKW DV WKH VWDQGDUG +\EULG ,,, VSLQH ER[� LQFOXGLQJ WKH
VKRXOGHU� ULE� ORZHU QHFN PRXQW� DQG OXPEDU VSLQH DWWDFKPHQW SRLQWV�

QRW LQWHUIHUH ZLWK WKH PRWLRQ RI WKH VKRXOGHUV�

SURYLGH DW OHDVW �� PP RI VWHUQXP GHIOHFWLRQ LQ WKH VDJLWWDO SODQH� PHDVXUHG SHUSHQGLFXODUO\� UHODWLYH WR WKH
IURQW VXUIDFH RI WKH VSLQH ER[�

QRW H[FHHG ��� PP LQ ODWHUDO ZLGWK�

UHVXOW LQ WKH VDPH XSSHU WRUVR PDVV DQG FHQWUH RI JUDYLW\ DV VSHFLILHG IRU D VWDQGDUG +\EULG ,,, XSSHU WRUVR
H[FHSW WKDW WKH FHQWUH RI JUDYLW\ WROHUDQFH VKDOO EH � �� PP� 

����� 0RGLILHG FKHVW VNLQ

:LWK WKH FKHVW VNLQ SURSHUO\ LQVWDOOHG RQ WKH XSSHU WRUVR� WKH EDFN RI WKH FKHVW VNLQ PD\ EH PRGLILHG ZLWK IRXU KROHV
ZKLFK H[SRVH WKH WZR XSSHU DQG WZR ORZHU ULE DWWDFKPHQW VFUHZV LQ RUGHU WR HQDEOH PHDVXUHPHQW RI WKH XSSHU
WRUVR DQJOH� XVLQJ D WRUVR LQFOLQRPHWHU VXFK DV WKH H[DPSOH VKRZQ LQ ,62 �������� )LJXUH &���

��� 0RWRUF\FOLVW GXPP\ ORZHU WRUVR FRPSRQHQWV

:KHQ IXOO\ DVVHPEOHG� WKH ORZHU WRUVR DVVHPEO\ VKDOO UHVXOW LQ WKH VDPH ORZHU WRUVR PDVV DV VSHFLILHG IRU WKH
VWDQGDUG +\EULG ,,, ORZHU WRUVR��� 

����� 0RGLILHG VWUDLJKW OXPEDU VSLQH

)RU XVH ZLWK HLWKHU WKH VL[�D[LV RU WKUHH�D[LV OXPEDU ORDG FHOO� WKH VWUDLJKW OXPEDU VSLQH DQG FDEOH VKDOO EH )766
SDUW QXPEHUV ������� DQG �������� �� 7KH ORZHU OXPEDU VSLQH WUDQVGXFHU PRXQW DQG EDOODVW EORFN VKDOO EH
UHSODFHG ZLWK WKH SDUW VKRZQ LQ )LJXUH $�� IRU D VL[�D[LV ORDG FHOO�� DQG LQ )LJXUH $�� IRU D WKUHH�D[LV ORDG FHOO��� $Q

�� 5HIHU WR *HQHUDO 0RWRUV +\EULG ,,, GUDZLQJ QXPEHUV �������� DQG ��������� LQ �� &)5 3DUW ����
�� 3DUWV ������� DQG ������� DUH SURGXFWV VXSSOLHG E\ )LUVW 7HFKQRORJ\ 6DIHW\ 6\VWHPV� 3O\PRXWK� 0LFKLJDQ� 86$� 7KLV
LQIRUPDWLRQ LV JLYHQ IRU WKH FRQYHQLHQFH RI XVHUV RI ,62 ����� DQG GRHV QRW FRQVWLWXWH DQG HQGRUVHPHQW E\ ,62 RI WKH SURGXFW
QDPHG� $OWHUQDWLYH SURGXFWV PD\ EH XVHG LI WKH\ FDQ EH VKRZQ WR OHDG WR WKH VDPH UHVXOWV�
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DEGRPHQ UHDFWLRQ SODWH� DV VKRZQ LQ )LJXUH $�� UHYLVLRQ � IRU WKH VL[�D[LV ORDG�� FHOO RU )LJXUH $�� IRU WKH WKUHH�D[LV
ORDG FHOO��� VKDOO EH PRXQWHG WR WKH ORZHU OXPEDU VSLQH WUDQVGXFHU PRXQW DQG EDOODVW EORFN� 

:KHQ DVVHPEOLQJ WKH SHOYLV DQG EDOODVW EORFN� LI KDUG FRQWDFW LQWHUIHUHQFH SUHYHQWV WKH SURSHU SRVLWLRQLQJ RI WKH
SDUWV HLWKHU SDUW PD\ EH WULPPHG DV UHTXLUHG WR IDFLOLWDWH WKH DVVHPEO\� 

:KHQ XVLQJ WKH GXPP\ ZLWKRXW HLWKHU RI WKH SHUPLVVLEOH OXPEDU ORDG FHOOV GHVFULEHG LQ ������� RI ,62 �������� WKH
ORDG FHOO VKDOO EH UHSODFHG ZLWK D OXPEDU ORDG FHOO VLPXODWRU��� 

����� 0RWRUF\FOLVW GXPP\ DEGRPLQDO LQVHUW

7KH EDVLV +\EULG ,,, DEGRPLQDO LQVHUW VKDOO EH UHSODFHG ZLWK D IUDQJLEOH VROLG DEGRPLQDO LQVHUW� DV VKRZQ LQ
)LJXUH $��� 7KH UHSODFHPHQW LQVHUW VKDOO KDYH D PDVV RI �� J � J� 

:KHQ WHVWHG DFFRUGLQJ WR WKH PHWKRG GHVFULEHG LQ ���� WKH VSHFLILHG YDOXHV RI IRUFH VKDOO EH DV JLYHQ LQ 7DEOH �� � 

² 6SHFLILHG YDOXHV IRU FHUWLILFDWLRQ RI UHSODFHPHQW DEGRPLQDO LQVHUW

'HIOHFWLRQ

PP

)RUFH

1

�� 

�� 

�� 

� ��� 

� ���

� ��� 

����� 6LW�VWDQG SHOYLV

7KH LQWHUQDO GDWD DFTXLVLWLRQ V\VWHP PD\ EH FRQWDLQHG ZLWKLQ D VLW�VWDQG SHOYLV ZKLFK KDV EHHQ VXLWDEO\ PRGLILHG WR
DFFRPPRGDWH LW��� :KHWKHU PRGLILHG RU QRW� WKH VLW�VWDQG SHOYLV VKDOO�

PDLQWDLQ WKH VDPH LQWHUIDFH JHRPHWU\ DQG H[WHUQDO GLPHQVLRQV DV WKH VWDQGDUG +\EULG ,,, VLW�VWDQG SHOYLV�

QRW LQWHUIHUH ZLWK WKH PRWLRQ RI WKH OHJV� 

��� $UPV DQG PRGLILHG HOERZ EXVKLQJ

7KH 'HOULQ HOERZ EXVKLQJ� +\EULG ,,, SDUW QXPEHU ������������ VKDOO EH PRGLILHG ZLWK VFULEH PDUNV� DV VKRZQ LQ
)LJXUH $���� 

7KH PDVVHV RI WKH XSSHU DQG ORZHU DUPV VKDOO EH DV VSHFLILHG IRU D VWDQGDUG +\EULG ,,,� 

��� 0RWRUF\FOLVW GXPP\ KDQGV

7KH EDVLV +\EULG ,,, KDQGV VKDOO EH UHSODFHG ZLWK WKH ,WRK�6HLNL &R� SDUW QXPEHU ������������� 

��� 0RWRUF\FOLVW GXPP\ XSSHU OHJ FRPSRQHQWV

7KH PDVV RI WKH XSSHU OHJ DVVHPEO\ VKDOO EH ���� NJ � ��� NJ� 

�� 5HIHU WR *HQHUDO 0RWRUV +\EULG ,,, GUDZLQJ QXPEHU ��������� LQ �� &)5 3DUW ����
�� 3DUW QXPEHU ���������� LV D SURGXFW VXSSOLHG E\ ,WRK�6HLNL &R�� 7RN\R� -DSDQ� 7KLV LQIRUPDWLRQ LV JLYHQ IRU WKH
FRQYHQLHQFH RI XVHUV RI ,62 ����� DQG GRHV QRW FRQVWLWXWH DQ HQGRUVHPHQW E\ ,62 RI WKH SURGXFW QDPHG� $OWHUQDWLYH SURGXFWV
PD\ EH XVHG LI WKH\ FDQ EH VKRZQ WR OHDG WR WKH VDPH UHVXOWV�

7DEOH! "3
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����� )UDQJLEOH IHPXU ERQH DQG PRXQWLQJ KDUGZDUH

7KH IUDQJLEOH IHPXU ERQH VKDOO EH PRXQWHG WR WKH NQHH MRLQW XVLQJ WKH DGDSWRU VKRZQ LQ )LJXUH $������ 7KH
IUDQJLEOH IHPXU ERQH VKDOO PHHW WKH LQWHUIDFH DQG VL]H UHTXLUHPHQWV VKRZQ LQ )LJXUH $���� DQG KDYH D PDVV �� J
�� J� 7KH IUDQJLEOH ERQH PDWHULDOV DQG GHVLJQ VKDOO UHPDLQ FRQVWDQW LQ WKH D[LDO GLUHFWLRQ DORQJ WKH PLQLPXP
IUDQJLEOH OHQJWK� DV VKRZQ LQ )LJXUH $���� 

:KHQ VWDWLFDOO\ WHVWHG DFFRUGLQJ WR WKH PHWKRGV GHVFULEHG LQ ���� ���� DQG ���� WKH VSHFLILHG YDOXHV RI WKH VWDWLF
GHIOHFWLRQ DQG VWUHQJWK RI WKH ERQH VKDOO EH DV JLYHQ LQ 7DEOH � :KHQ G\QDPLFDOO\ IUDFWXUHG DFFRUGLQJ WR WKH
PHWKRGV GHVFULEHG LQ ��� DQG ���� WKH VSHFLILHG YDOXHV RI WKH SHDN VWUHQJWK RI WKH ERQH VKDOO EH DV JLYHQ LQ

7DEOH �� � 

² 6SHFLILHG YDOXHV IRU FHUWLILFDWLRQ RI IUDQJLEOH IHPXU FRPSRQHQWV

6WDWLF GHIOHFWLRQ '\QDPLF SHDN VWUHQJWK 6WDWLF VWUHQJWK

%HQGLQJ

7RUVLRQ

$[LDO ORDGLQJ

��� PP

���

� 

��� 1ÂP

��� 1ÂP

� 

� 

� 

�� ��� 1

����� )HPXU ORDG FHOO VLPXODWRU

:KHQ XVLQJ WKH GXPP\ ZLWKRXW WKH SHUPLVVLEOH IHPXU ORDG FHOOV GHVFULEHG LQ ������� RI ,62 �������� WKH ORDG FHOO
VKDOO EH UHSODFHG ZLWK DQ XSSHU IHPXU ORDG FHOO VLPXODWRU� DV VKRZQ LQ )LJXUH $������ 

��� 0RWRUF\FOLVW GXPP\ IUDQJLEOH NQHH DVVHPEO\

7KH IUDQJLEOH NQHH DVVHPEO\ DQG WKH LQWHUIDFH ZLWK WKH NQHH FOHYLV DVVHPEO\ VKDOO EH DV VKRZQ LQ )LJXUH $���� 7KH
NQHH DVVHPEO\ VKDOO KDYH D PDVV RI ���� NJ  ���� NJ� 

:KHQ VWDWLFDOO\ WHVWHG DFFRUGLQJ WR WKH PHWKRGV GHVFULEHG LQ ���� WKH VSHFLILHG YDOXHV RI WKH URWDWLRQDO DQJOHV IRU
WKH GHILQHG PRPHQWV VKDOO EH DV JLYHQ LQ 7DEOH � 7KH VSHFLILHG YDOXHV RI WKH URWDWLRQDO DQJOHV DQG PRPHQWV
ZKLFK LQGLFDWH SHDN VWUHQJWK DW VKHDU SLQ IDLOXUH VKDOO EH DV JLYHQ LQ 7DEOH �� � 

² 6SHFLILHG YDOXHV IRU FHUWLILFDWLRQ RI IUDQJLEOH NQHH DVVHPEO\ FRPSRQHQWV

'HJUHH RI )UHHGRP &RQGLWLRQ 6SHFLILHG YDOXH

9DOJXV

5RWDWLRQ DW �� 1 P

�SUH�IDLOXUH� 

����

0D[LPXP WRUTXH ��� 1P

5RWDWLRQ DW PD[LPXP WRUTXH ����

7RUVLRQ

5RWDWLRQ DW �� 1 P

�SUH�IDLOXUH� 

����

0D[LPXP WRUTXH �� 1P

5RWDWLRQ DW PD[LPXP WRUTXH ����

7DEOH! "4

�
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���� /HJ UHWDLQLQJ FDEOHV

(DFK IUDQJLEOH OHJ ERQH VKDOO EH LQVWDOOHG WRJHWKHU ZLWK OHJ UHWDLQLQJ FDEOHV WR SUHYHQW WKH ORVV RI SRUWLRQV RI WKH
GXPP\ OHJ ZKHQ WKH IUDQJLEOH ERQH IUDFWXUHV� 7KH WRWDO FDEOH PDVV VKDOO QRW H[FHHG ��� J IRU HDFK IUDQJLEOH ERQH�
7KH FDEOHV VKDOO EH LQVWDOOHG ZLWK DW OHDVW � PP RI VODFN��� 

���� 0RWRUF\FOLVW GXPP\ ORZHU OHJ FRPSRQHQWV

7KH PDVV RI WKH ORZHU OHJ DQG IRRW DVVHPEO\ VKDOO EH ���� NJ � ��� NJ� 

������ )UDQJLEOH WLELD ERQH DQG PRXQWLQJ KDUGZDUH

7KH IUDQJLEOH WLELD ERQH VKDOO EH PRXQWHG WR WKH DQNOH MRLQW XVLQJ WKH DGDSWRU VKRZQ LQ )LJXUH $������ 7KH ERQH
VKDOO PHHW WKH LQWHUIDFH DQG VL]H UHTXLUHPHQWV VKRZQ LQ )LJXUH $��� DQG KDYH D PDVV RI ��� J � �� J� 7KH
IUDQJLEOH ERQH PDWHULDOV DQG GHVLJQ VKDOO UHPDLQ FRQVWDQW LQ WKH D[LDO GLUHFWLRQ DORQJ WKH PLQLPXP IUDQJLEOH OHQJWK� 
DV VKRZQ LQ )LJXUH $���� 

:KHQ VWDWLFDOO\ WHVWHG DFFRUGLQJ WR WKH PHWKRGV GHVFULEHG LQ ��� DQG ���� WKH VSHFLILHG YDOXHV RI WKH VWDWLF
GHIOHFWLRQ RI WKH ERQH VKDOO EH DV JLYHQ LQ 7DEOH � :KHQ G\QDPLFDOO\ IUDFWXUHG DFFRUGLQJ WR WKH PHWKRGV
GHVFULEHG LQ ��� DQG ���� WKH VSHFLILHG YDOXHV RI WKH SHDN VWUHQJWK RI WKH ERQH VKDOO EH DV JLYHQ LQ 7DEOH �� � 

² 6SHFLILHG YDOXHV IRU FHUWLILFDWLRQ RI IUDQJLEOH WLELD FRPSRQHQWV

6WDWLF GHIOHFWLRQ '\QDPLF SHDN VWUHQJWK

%HQGLQJ

7RUVLRQ

��� PP

���

��� 1P

��� 1P

������ 0RGLILHG ORZHU OHJ VNLQ

7KH EDVLV +\EULG ,,, ORZHU OHJ VNLQV VKDOO EH PRGLILHG DFFRUGLQJ WR )LJXUH $���� WR�

LQFOXGH D YHUWLFDOO\ DOLJQHG UHDU VXUIDFH ]LSSHU WR SHUPLW LQVWDOODWLRQ DQG UHPRYDO RI WKH VNLQ IURP WKH OHJ�

FRQIRUP WR WKH IUDQJLEOH NQHH VWUXFWXUH� 

7KH PDVV VKDOO EH ���� NJ � ���� NJ� 

���� &RPSOHWH PRWRUF\FOLVW GXPP\

:KHQ IXOO\ DVVHPEOHG WKH FRPSOHWH PRWRUF\FOLVW GXPP\ VKDOO KDYH D PDVV RI ����� NJ � ���� NJ� 

���� &HUWLILFDWLRQ GRFXPHQWDWLRQ

7KH PDQXIDFWXUHUV RI GXPPLHV RU GXPP\ FRPSRQHQWV ZKLFK DUH LQWHQGHG WR PHHW ,62 ������ VKDOO SURYLGH ZLWK
WKH VXSSOLHG GXPPLHV RU GXPP\ FRPSRQHQWV� FHUWLILFDWLRQ WKDW WKH GXPPLHV RU GXPP\ FRPSRQHQWV PHHW WKH
UHTXLUHPHQWV VSHFLILHG EHORZ�
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6

6
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� 7HVW PHWKRGV

��� )UDQJLEOH ERQH VWDWLF EHQGLQJ GHIOHFWLRQ WHVW

8VLQJ SLQV� DWWDFK ULJLG H[WHQVLRQV RI HTXDO OHQJWK� DV VKRZQ LQ )LJXUH $���� WR HDFK HQG RI WKH IUDQJLEOH ERQH VXFK
WKDW WKHPLQLPXP FRPELQHG OHQJWKRI WKH ERQH DQG H[WHQVLRQV LV DV JLYHQ LQ � 6XSSRUW WKH VSHFLPHQ UDGLDOO\
DW ERWK HQGV� DW WKH GLVWDQFHV JLYHQ LQ 7DEOH � 3ODFH D �� PP GLDPHWHU VROLG ULJLG F\OLQGULFDO EDU DW WKH
PLG�VSDQ ORFDWLRQ� SHUSHQGLFXODU WR WKH VSHFLPHQ D[LDO D[LV ZLWK WKH FXUYHG VXUIDFHV RI WKH ERQH DQG EDU LQ FRQWDFW
ZLWK HDFK RWKHU� $SSO\ D UDGLDO ORDG DV JLYHQ LQ 7DEOH � 

5 Sampling of frangible components and MATD test helmets

5.1 Initial conformity of production

For certification of any new design, material specification, or manufacturing process of any frangible component 
or MATD helmet and for each of the test methods described in clause 6, 10 unused components or helmets 
shall be tested to establish estimates of the sample’s mean and standard deviation. For example, certification 
of three different test methods would require 30 components to be tested.

The sample mean value shall be within ± 5 % of the specified value for all strengths, abdominal insert static 
forces and peak resultant head form accelerations. The sample mean value shall be within ± 20 % of the 
specified value for all static deflections. The sample standard deviation shall be less than 7 % of the sample 
mean value for all strengths, abdominal insert static forces and peak resultant head form accelerations. The 
sample standard deviation shall be less than 10 % of the sample mean value for all static deflections.

5.2 Subsequent conformity of production

Once a sample involving a specific design, material specification, and manufacturing process have been 
certified, three components from each lot which is identically manufactured shall be tested to verify the 
applicable characteristics specified in Table 7 .

!

"

  — Frangible component subsequent conformity of production characteristics

Component Characteristic
Frangible abdominal insert Forces at 40 mm deflection

Frangible leg bone Dynamic bending strength

Knee shear pin Failure moments given in Table 5

Knee compliance element Pre-failure rotations given in Table 5

MATD test helmet Peak resultant head form accelerations given in Table 1

² )UDQJLEOH ERQH VWDWLF EHQGLQJ GHIOHFWLRQ WHVW VSHFLILFDWLRQV

0LQLPXP FRPELQHG OHQJWK

PP

'LVWDQFH EHWZHHQ VXSSRUWV

PP

$SSOLHG UDGLDO ORDG

1

)HPXU

7LELD

���

��� 

��� 

���

� ��� � ��

� ��� � ��

0HDVXUH WKH SHUSHQGLFXODU OLQHDU GHIOHFWLRQ DW WKH PLG�VSDQ ORFDWLRQ RI WKH VSHFLPHQ UHODWLYH WR WKH VXSSRUWHG HQGV�

7DEOH! "7
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8

8

8
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��� )UDQJLEOH ERQH VWDWLF WRUVLRQDO GHIOHFWLRQ WHVW

$SSO\ D WRUVLRQDO ORDG RI �� 1 P WR WKH IHPXU DQG �� 1 P WR WKH WLELD� 0HDVXUH WKH WRUVLRQDO GHIOHFWLRQ RI RQH HQG
RI WKH ERQH UHODWLYH WR WKH RWKHU HQG� 

��� )UDQJLEOH ERQH G\QDPLF EHQGLQJ IUDFWXUH WHVW

8VLQJ SLQV� DWWDFK ULJLG H[WHQVLRQV DQG VXSSRUW WKH VSHFLPHQ DV GHVFULEHG LQ ���� XVLQJ WKH ERQH H[WHQVLRQV VKRZQ
LQ )LJXUH $��� DQG WKH VSHFLPHQ VXSSRUWV VKRZQ LQ )LJXUH $���� $OLJQ WKH VSHFLPHQ VR WKDW LW LV SHUSHQGLFXODU WR
ERWK WKH F\OLQGULFDO EDU DQG WKH GLUHFWLRQ RI PRWLRQ RI WKH LPSDFWRU KHDG� VKRZQ LQ )LJXUH $���� $WWDFK WKH LPSDFWRU
KHDG WR WKH LPSDFWRU GHYLFH� ZKLFK LV VKRZQ LQ )LJXUHV $��� WKURXJK $���� ,PSDFW WKH VSHFLPHQ DW
��� P�V  ��� P�V DW PLG�VSDQ� XVLQJ WKH LPSDFWLQJ PDVV VKRZQ LQ )LJXUH $���� 

0HDVXUH WKH LPSDFWRU OLQHDU DFFHOHUDWLRQ IURP MXVW EHIRUH ERQH FRQWDFW XQWLO MXVW DIWHU ERQH IUDFWXUH� ZLWK DQ
(QGHYFR DFFHOHURPHWHU� PRGHO ����$������� ULJLGO\ PRXQWHG WR WKH LPSDFWRU DW WKH ORFDWLRQ VKRZQ LQ )LJXUH $���� 
)LOWHU WKH GDWD ZLWK DQ DQDORJ ILOWHU VXFK WKDW WKH GDWD LV DWWHQXDWHG E\ DW OHDVW �� G% DW DQG DERYH D IUHTXHQF\ RI
� N+]� 6DPSOH WKH GDWD DW �� N+] DQG ILOWHU WKH GLJLWDO GDWD VXFK WKDW WKH IUHTXHQF\ UHVSRQVH RI WKH GDWD RXWSXW WR
WKH XQILOWHUHG DQDORJ LQSXW LV LQ DFFRUGDQFH ZLWK ,62 ����� &)& ���� 'HWHUPLQH WKH SHDN OLQHDU DFFHOHUDWLRQ
UHODWHG WR WKH LPSDFW ZLWK WKH ERQH� &DOFXODWH WKH PD[LPXP EHQGLQJ PRPHQW DV VKRZQ IRU WKLV H[DPSOH�

0[�PD[   ������ ������� GV P DP�PD[

ZKHUH

0[�PD[ LV WKH PD[LPXP EHQGLQJ PRPHQW� LQ 1HZWRQ�PHWUHV�

GV LV WKH GLVWDQFH EHWZHHQ VXSSRUWV� LQ PHWUHV�

P LV WKH PDVV RI WKH LPSDFWRU� LQ NLORJUDPV�

DP�PD[ LV WKH PD[LPXP OLQHDU DFFHOHUDWLRQ RI WKH LPSDFWRU PDVV� LQ J XQLWV�

����� LV D FRQYHUVLRQ IDFWRU IURP J XQLWV WR QHZWRQV�

��� )UDQJLEOH ERQH G\QDPLF WRUVLRQDO IUDFWXUH WHVW

$WWDFK D ULJLG H[WHQVLRQ WR HDFK HQG RI WKH IUDQJLEOH ERQH DQG UHVWUDLQ RQH HQG RI WKH UHVXOWLQJ VSHFLPHQ ZLWK D
'HQWRQ ORDG FHOO� PRGHO %�������� $WWDFK D ULJLG PRPHQW DUP WR RQH RI WKH ULJLG H[WHQVLRQV� VXFK WKDW LW H[WHQGV

�� 0RGHO ����$����� LV D SURGXFW VXSSOLHG E\ (QGHYFR &RUS�� 6DQ -XDQ &DSLVWUDQR� &DOLIRUQLD� 86$� 7KLV LQIRUPDWLRQ LV JLYHQ
IRU WKH FRQYHQLHQFH RI XVHUV RI ,62 ����� DQG GRHV QRW FRQVWLWXWH DQ HQGRUVHPHQW E\ ,62 RI WKH SURGXFW QDPHG� $OWHUQDWLYH
SURGXFWV PD\ EH XVHG LI WKH\ FDQ EH VKRZQ WR OHDG WR WKH VDPH UHVXOWV�
�� /RDG FHOO PRGHO %����� LV D SURGXFW VXSSOLHG E\ 5REHUW $� 'HQWRQ� ,QF�� 5RFKHVWHU +LOOV� 0LFKLJDQ� 86$� 7KLV LQIRUPDWLRQ LV
JLYHQ IRU WKH FRQYHQLHQFH RI XVHUV RI ,62 ����� DQG GRHV QRW FRQVWLWXWH DQ HQGRUVHPHQW E\ ,62 RI WKH SURGXFW QDPHG� 
$OWHUQDWLYH SURGXFWV PD\ EH XVHG LI WKH\ FDQ EH VKRZQ WR OHDG WR WKH VDPH UHVXOWV�

SHUSHQGLFXODUO\ IURP WKH D[LDO D[LV RI WKH VSHFLPHQ� ,PSDFW WKH PRPHQW DUP DW ��� P�V � ��� P�V DW D GLVWDQFH
����� P � ����� P IURP WKH D[LDO D[LV RI WKH VSHFLPHQ� ,PSDFW ZLWK D VROLG ULJLG F\OLQGULFDO EDU ZLWK D GLDPHWHU RI
����� P � ����� P DQG D WRWDO LPSDFWLQJ PDVV JUHDWHU WKDQ �� NJ� 2ULHQW WKH F\OLQGULFDO EDU WR EH SHUSHQGLFXODU WR
WKH GLUHFWLRQ RI WUDYHO DQG WR WKH PRPHQW DUP� 

0HDVXUH WKH ERQH WRUTXH XVLQJ WKH ORDG FHOO DQG ILOWHULQJ DQG VDPSOLQJ DFFRUGLQJ WR WKH PHWKRG GHVFULEHG LQ ���� 
'HWHUPLQH WKH PD[LPXP WRUVLRQDO PRPHQW� 
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��� )UDQJLEOH IHPXU ERQH VWDWLF D[LDO ORDG IUDFWXUH WHVW

$WWDFK D ULJLG IL[WXUH WR HDFK HQG RI WKH IUDQJLEOH ERQH VXFK WKDW DQ\ FRPSUHVVLYH ORDG LV WUDQVIHUUHG WR WKH ERQH
WKURXJK WKH ERQH PRXQWLQJ EROW� 3ODFH WKH VSHFLPHQ LQ D K\GUDXOLF SUHVV� DV VKRZQ LQ )LJXUH $���� VXFK WKDW WKH
FHQWUH OLQH LV DOLJQHG ZLWK WKH FHQWUH OLQH RI WKH K\GUDXOLF SOXQJHU DQG WKH ORZHU HQG IL[WXUH LV FHQWUHG RQ D 'HQWRQ
ORDG FHOO� PRGHO %������� � $SSO\ D FRQWLQXDOO\ LQFUHDVLQJ ORDG DW D UDWH RI � ��� 1�V  � ��� 1�V XQWLO IDLOXUH RFFXUV�
(OHFWURQLFDOO\ UHFRUG WKH DSSOLHG ORDG XQWLO WKH WLPH RI IDLOXUH� 

��� )UDQJLEOH NQHH VWDWLF VWUHQJWK DQG GHIOHFWLRQ WHVW

����� $SSDUDWXV

8VH HLWKHU WKH DSSDUDWXV VKRZQ LQ )LJXUH $���� RU WKH HTXLYDOHQW� LQFOXGLQJ D

OHYHU DUP ZLWK PLQLPXP OHQJWK RI ��� P�

ORDG FHOO ORFDWHG DW WKH ORDG DSSOLFDWLRQ SRLQW�

URWDWLRQDO SRWHQWLRPHWHU� 

����� 3URFHGXUH

$SSO\ D FRQWLQXDOO\ LQFUHDVLQJ PRPHQW WR WKH IUDQJLEOH NQHH YDOJXV RU WRUVLRQDO D[LV� DW D UDWH RI �� 1 P�V �
� 1 P�V� 5HFRUG WKH URWDWLRQDO DQJOH DQG DSSOLHG PRPHQW XQWLO VKHDU SLQ IDLOXUH RFFXUV� 

��� )UDQJLEOH DEGRPHQ WHVW

8VH WKH DSSDUDWXV VKRZQ LQ )LJXUH $���� RU WKH HTXLYDOHQW� $SSO\ D FRQWLQXDOO\ LQFUHDVLQJ ORDG WR WKH FHQWUH RI DQ
XQXVHG IUDQJLEOH DEGRPLQDO LQVHUW DW D UDWH RI ��� 1�V � ��� 1�V� 5HFRUG WKH FUXVK GHIOHFWLRQ DQG DSSOLHG ORDG XS
WR D ORDG JUHDWHU WKDQ � ��� 1� 

��� 0RWRUF\FOLVW QHFN G\QDPLF WHVW IRU LQLWLDO FRQIRUPLW\ RI SURGXFWLRQ

����� '\QDPLF H[WHQVLRQ WHVW

$VVHPEOH D +\EULG ,,, ORZHU QHFN PRXQW �VHW DW ���� GHJUHHV H[WHQVLRQ�� WKH PRWRUF\FOLVW QHFN WR EH WHVWHG �ZLWK
QRGGLQJ EORFNV DQG ZLWKRXW WKH VKURXG�� D 'HQWRQ XSSHU QHFN ORDG FHOO �PRGHO ������� DQG D VWDQGDUG +\EULG ,,,
KHDG� 6HW WKH PLG QHFN DQJOH DGMXVWPHQW WR WKH IXOO IRUZDUG �IOH[LRQ� SRVLWLRQ� 

0RXQW WKH DVVHPEO\ RQ DQ DFFHOHUDWLRQ VOHG DQG DSSO\ DQ DFFHOHUDWLRQ WR WKH EDVH RI WKH QHFN ZKLFK PHHWV WKH
FULWHULD RI 7DEOH � 0HDVXUH WKH XSSHU QHFN 0\ PRPHQW ZLWK WKH 'HQWRQ ���� ORDG FHOO�� DQG WKH FKDQJH LQ
KHDG SLWFK DQJOH� 

�� /RDG FHOO PRGHO ���� LV D SURGXFW VXSSOLHG E\ 5REHUW $� 'HQWRQ� ,QF�� 5RFKHVWHU +LOOV� 0LFKLJDQ� 86$� 7KLV LQIRUPDWLRQ LV
JLYHQ IRU WKH FRQYHQLHQFH RI XVHUV RI ,62 ����� DQG GRHV QRW FRQVWLWXWH DQ HQGRUVHPHQW E\ ,62 RI WKH SURGXFW QDPHG� 
$OWHUQDWLYH SURGXFWV PD\ EH XVHG LI WKH\ FDQ EH VKRZQ WR OHDG WR WKH VDPH UHVXOWV�
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² 1HFN H[WHQVLRQ VOHG SXOVH FULWHULD

3HDN DFFHOHUDWLRQ ��� � ��� *

$YHUDJH DFFHOHUDWLRQ DERYH ��� * ��� � ��� *

2YHUDOO YHORFLW\ FKDQJH ��� � ��� P�V

0HDVXUH WKH FKDQJH LQ KHDG SLWFK DQJOH GLUHFWO\ ZLWK DQ H[WHUQDO JRQLRPHWHU� RU E\ KLJK�VSHHG SKRWRJUDSKLF
PHDQV� 

8VH KLJK�VSHHG ILOP RU YLGHR ZLWK D PLQLPXP IUDPH UDWH RI � ��� IUDPHV SHU VHFRQG� 8VH WDUJHW GHFDOV RQ WKH
GXPP\ KHDG IRU WKLV PHDVXUHPHQW� FRUUHFWLQJ IRU SDUDOOD[ HUURU� 6\QFKURQL]H WKH WLPH�EDVH RI WKLV GDWD UHFRUGLQJ
ZLWK WKDW RI WKH 0\ GDWD� 

3URFHVV WKH PRPHQW GDWD DFFRUGLQJ WR 6$( -���� &)&���� 3URFHVV WKH HOHFWURQLF DQJOH PHDVXUHPHQW DFFRUGLQJ
WR 6$( -���� &)&���� 

3ORW WKH QHFN PRPHQW �0\� YHUVXV FKDQJH LQ KHDG SLWFK DQJOH RQ D JUDSK� DORQJ ZLWK WKH FRUULGRU GHVFULEHG LQ
7DEOH � DQG VKRZQ LQ )LJXUH �� 

² 1HFN H[WHQVLRQ EHQGLQJ FRUULGRU

&KDQJH LQ KHDG DQJOH

�GHJUHHV� 

([WHQVLRQ PRPHQW� 0\

�1P� 

� � 

� �

��� �

��� ���

��� ���

� � 
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)LJXUH � ² ([WHQVLRQ PRPHQW YV� KHDG DQJOH

����� '\QDPLF IOH[LRQ WHVW

$VVHPEOH D +\EULG ,,, ORZHU QHFN PRXQW �VHW DW ���� GHJUHHV H[WHQVLRQ�� WKH PRWRUF\FOLVW QHFN WR EH WHVWHG �ZLWK
QRGGLQJ EORFNV DQG ZLWKRXW WKH VKURXG�� D 'HQWRQ XSSHU QHFN ORDG FHOO �PRGHO ������ � DQG D VWDQGDUG +\EULG ,,,
KHDG� 6HW WKH PLG QHFN DQJOH DGMXVWPHQW WR WKH IXOO IRUZDUG �IOH[LRQ� SRVLWLRQ� 

0RXQW WKH DVVHPEO\ RQ DQ DFFHOHUDWLRQ VOHG DQG DSSO\ DQ DFFHOHUDWLRQ WR WKH EDVH RI WKH QHFN ZKLFK PHHWV WKH
FULWHULD RI 7DEOH � 

² 1HFN IOH[LRQ VOHG SXOVH FULWHULD

3HDN DFFHOHUDWLRQ ���� � ��� J

$YHUDJH DFFHOHUDWLRQ DERYH ���J ���� � ��� J

2YHUDOO YHORFLW\ FKDQJH ���� � ��� P�V

0HDVXUH WKH IROORZLQJ YDULDEOHV�

XSSHU QHFN 0\ PRPHQW ZLWK WKH 'HQWRQ ���� ORDG FHOO��� 

FKDQJH LQ KHDG SLWFK DQJOH� 

[ DQG ] SRVLWLRQ RI RFFLSLWDO FRQG\OH SLQ� 

[ DQG ] SRVLWLRQ RI KHDG FHQWUH RI JUDYLW\� 

0HDVXUH WKH FKDQJH LQ KHDG DQJOH GLUHFWO\ ZLWK DQ H[WHUQDO JRQLRPHWHU� RU E\ KLJK�VSHHG SKRWRJUDSKLF PHDQV� 

8VH KLJK�VSHHG ILOP RU YLGHR ZLWK D PLQLPXP IUDPH UDWH RI � ��� IUDPHV SHU VHFRQG� 8VH WDUJHW GHFDOV RQ WKH
GXPP\ KHDG IRU WKLV PHDVXUHPHQW� FRUUHFWLQJ IRU SDUDOOD[ HUURU� 6\QFKURQL]H WKH WLPH�EDVH RI WKLV GDWD UHFRUGLQJ
ZLWK WKDW RI WKH 0\ GDWD� 
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3URFHVV WKH PRPHQW GDWD DFFRUGLQJ WR 6$( -���� &)&���� 3URFHVV WKH HOHFWURQLF DQJOH PHDVXUHPHQW DFFRUGLQJ
WR 6$( -���� &)&���� 

0HDVXUH WKH QHFN DQJOH EDVHG RQ D YLUWXDO OLQH FRQQHFWLQJ WKH RFFLSLWDO FRQG\OH FRRUGLQDWHV DQG 7� �YLUWXDO ORFDWLRQ
RI DQWHULRU WLS RI ILUVW WKRUDFLF YHUWHEUD�� &RQVLGHU 7� WR EH D IL[HG SRLQW ORFDWHG QRPLQDOO\ ����� PP EHORZ DQG
���� PP EHKLQG WKH LQLWLDO FRRUGLQDWH RI WKH RFFLSLWDO FRQG\OH� &RQVLGHU WKDW WKH FKDQJH LQ DQJOH RI WKLV OLQH WR EH
WKH FKDQJH LQ QHFN DQJOH� 

3ORW WKH QHFN PRPHQW �0\� YHUVXV KHDG SLWFK DQJOH� KHDG FHQWUH RI JUDYLW\ DQG RFFLSLWDO FRQG\OH = SRVLWLRQ YHUVXV
; SRVLWLRQ� DQG QHFN DQJOH YHUVXV KHDG SLWFK DQJOH RQ JUDSKV� DORQJ ZLWK WKH FRUULGRUV GHVFULEHG LQ 7DEOHV WR

� DQG VKRZQ LQ )LJXUHV � WR �� 

² 1HFN IOH[LRQ EHQGLQJ FRUULGRU

&KDQJH LQ KHDG DQJOH

�GHJUHHV� 

)OH[LRQ PRPHQW� 0\

�1P� 

� ����

���� ����

�� ��

�� ��

�� �

�� �

�� ��� 

� ���

² 1HFN IOH[LRQ KHDG FHQWUH RI JUDYLW\ FRUULGRU

+HDG F� RI J� 

�[ PP�

+HDG F� RI J� 

�] PP�

�� ���

�� ��� 

��� ��

��� �

�� ��

� ���

�� ���
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² 1HFN IOH[LRQ RFFLSLWDO FRQG\OH FRUULGRU

2FFLSLWDO FRQG\OH

�[ PP�

2FFLSLWDO FRQG\OH

�] PP�

�� ���

��� ���

��� ��

��� ��

�� ���

�� ��� 

�� ���

² 1HFN IOH[LRQ FKDQJH LQ QHFN DQJOH YV� FKDQJH LQ KHDG DQJOH FRUULGRU

&KDQJH LQ KHDG DQJOH

�GHJUHHV� 

&KDQJH LQ QHFN DQJOH

�GHJUHHV� 

� �� 

�� �� 

�� �� 

�� ��

�� ��

�� �� 

�� ��

�� �� 

� �
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)LJXUH � ² 1HFN IOH[LRQ EHQGLQJ PRPHQW YV� KHDG DQJOH

)LJXUH �² 1HFN IOH[LRQ RFFLSLWDO FRQG\OH DQG KHDG FHQWUH RI JUDYLW\ SRVLWLRQ
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)LJXUH �² )OH[LRQ QHFN DQJOH YV� KHDG DQJOH

����� '\QDPLF ODWHUDO WHVW

$VVHPEOH D +\EULG ,,, ORZHU QHFN PRXQW �VHW DW ���� GHJUHHV H[WHQVLRQ�� WKH PRWRUF\FOLVW QHFN WR EH WHVWHG �ZLWK
QRGGLQJ EORFNV DQG ZLWKRXW WKH VKURXG�� D 'HQWRQ XSSHU QHFN ORDG FHOO �PRGHO ������� DQG D VWDQGDUG +\EULG ,,,
KHDG� VHW WKH PLG QHFN DQJOH DGMXVWPHQW WR WKH IXOO IRUZDUG �IOH[LRQ� SRVLWLRQ� 

0RXQW WKH DVVHPEO\ RQ DQ DFFHOHUDWLRQ VOHG DQG DSSO\ DQ DFFHOHUDWLRQ WR WKH EDVH RI WKH QHFN ZKLFK PHHWV WKH
FULWHULD RI 7DEOH � 

² /DWHUDO VOHG SXOVH FULWHULD

3HDN DFFHOHUDWLRQ ���� � ��� *

$YHUDJH DFFHOHUDWLRQ DERYH ��� * ��� � ��� *

2YHUDOO YHORFLW\ FKDQJH ��� � ��� P�V

0HDVXUH WKH KHDG UROO DQJOH� DQG WKH \ SRVLWLRQ DQG ] SRVLWLRQ RI WKH KHDG FHQWUH RI JUDYLW\� 

0HDVXUH WKH KHDG DQJOH DQG FHQWUH RI JUDYLW\ SRVLWLRQ E\ KLJK VSHHG SKRWRJUDSKLF PHDQV� 'R QRW XVH DQ H[WHUQDO
JRQLRPHWHU IRU GLVSODFHPHQW PHDVXUHPHQW GXH WR WKH QRQ�SODQDU PRWLRQ RI WKH QHFN LQ ODWHUDO EHQGLQJ� 'R QRW XVH
H[WHUQDO WDUJHWV RQ WKH KHDG IRU ORFDWLQJ WKH FHQWUH RI JUDYLW\ GXH WR ODUJH DPRXQWV RI KHDG WZLVW GXULQJ WKLV HYHQW�
,QVHUW D VOHQGHU PHWDO URG �QRPLQDOO\ ��� PP ORQJ DQG ��� PP GLDPHWHU� ODWHUDOO\ WKURXJK WKH FHQWUH RI JUDYLW\
KROHV LQ WKH VNXOO� FHQWUH WKH URG� DQG DIIL[ WDUJHWV WR HDFK HQG� (QVXUH WKDW ERWK WDUJHWV UHPDLQ YLVLEOH WR WKH
FDPHUD WKURXJKRXW WKH WHVW� VXFK WKDW WKH FHQWUH RI JUDYLW\ SRVLWLRQ PD\ EH UHVROYHG DV D PLG�SRLQW EHWZHHQ WKH
WDUJHWV� 0HDVXUH KHDG DQJOH E\ UHIHUHQFLQJ D OLQH EHWZHHQ WKH WDUJHWV� 

8VH KLJK�VSHHG ILOP RU YLGHR ZLWK D PLQLPXP IUDPH UDWH RI � ��� IUDPHV SHU VHFRQG� &RUUHFW IRU SDUDOOD[ HUURU� 

3ORW WKH KHDG WKH KHDG UROO DQJOH YV� WLPH DQG ] SRVLWLRQ YV� KHDG \ SRVLWLRQ RQ JUDSKV� DORQJ ZLWK WKH FRUULGRUV
GHVFULEHG LQ 7DEOHV DQG �� � DQG VKRZQ LQ )LJXUHV � DQG �� 

7DEOH! "

16

16

18

! "

! "

BS ISO 13232-3:2005+A1:2012 
ISO 13232-3:2005+A1:2012 (E)

17

Full document details: BS ISO 13232-3:2005+A1:2012

http://www.avadocuments.com/doc/bs-iso-13232-3-2005-a1-2012
http://www.avadocuments.com/doc/bs-iso-13232-3-2005-a1-2012


² /DWHUDO KHDG DQJOH YV� WLPH FRUULGRU
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����� '\QDPLF WRUVLRQ WHVW

$VVHPEOH D +\EULG ,,, ORZHU QHFN PRXQW �VHW DW ���� GHJUHHV H[WHQVLRQ�� WKH PRWRUF\FOLVW QHFN WR EH WHVWHG �ZLWK
QRGGLQJ EORFNV DQG ZLWKRXW WKH VKURXG�� DQG D 'HQWRQ XSSHU QHFN ORDG FHOO �PRGHO �������� 'R QRW XVH D GXPP\
KHDG� 6HW WKH PLG QHFN DQJOH DGMXVWPHQW WR WKH IXOO IRUZDUG �IOH[LRQ� SRVLWLRQ� 

8VH HLWKHU WKH SHQGXOXP IL[WXUH VKRZQ LQ )LJXUH $��� RU HTXLYDOHQW� 5HOHDVH WKH SHQGXOXP VR WKDW LWV YHORFLW\ DW
WKH ERWWRP RI WKH VZLQJ LV ��� P�V � ��� P�V� 0HDVXUH WKH SHQGXOXP YHORFLW\ LQ WKH ODVW �� EHIRUH WKH YHUWLFDO
SRVLWLRQ� 0HDVXUH WKH WRUTXH DW WKH WRS RI WKH QHFN� XVLQJ D 'HQWRQ ORDG FHOO� PRGHO �������� 0HDVXUH WKH URWDWLRQ
RI WKH QHFN PRXQW XVLQJ D SRWHQWLRPHWHU RU RWKHU VXLWDEOH GHYLFH� 

3URFHVV PRPHQW GDWD DFFRUGLQJ WR 6$( -���� &)&���� 3URFHVV HOHFWURQLF DQJOH PHDVXUHPHQW DFFRUGLQJ WR
6$( -���� &)&���� 

3ORW WKH QHFN WRUTXH YV� WKH URWDWLRQ DQJOH RI WKH ORZHU QHFN PRXQW RQ D JUDSK� DORQJ ZLWK WKH FRUULGRU GHVFULEHG LQ
7DEOH � DQG VKRZQ LQ )LJXUH �� 

² 1HFN WRUVLRQ VWLIIQHVV FRUULGRU

5RWDWLRQ
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