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JZ[hqZy�]jmiiZ�ih�i_j_\hadZf�hiZkguo�]jmah\

�R_klv^_kyl�\hkvfZy�k_kkby��imgdl���a��ih\_kldb�^gy
@_g_\Z��������fZy������]h^Z�

Ij_^eh`_gb_�h�\g_k_gbb�ihijZ\hd�\�ijbeh`_gby�$�b�%�d�>HIH=

NhjfmeZ�jZkq_lZ�Z^_d\Zlghc�fbgbfZevghc�lhesbgu�kl_ghd,
h[_ki_qb\Zxs_c�wd\b\Ze_glgmx�aZsblm

FZj]bgZevguc�ghf_j���o���������b�����>HIH=

Ij_^klZ\e_gh�ijZ\bl_evkl\hf�=_jfZgbb

<\_^_gb_

Wlhl�\hijhk�h[km`^Zeky�\�oh^_�g_kdhevdbo�k_kkbc�JZ[hq_c�]jmiiu�:3����

kh\_sZgbc�jZ[hqbo�]jmii�b�ki_pbZevguo�jZ[hqbo�]jmii��b�j_axf_�h[km`^_gby�[ueh

ij_^klZ\e_gh�=_jfZgb_c�gZ�r_klv^_kyl�r_klhc�k_kkbb�JZ[hq_c�]jmiiu�:3������<\b^m

jZkoh`^_gby�bgl_j_kh\�mqZklgbdh\�jZaebqguo�kh\_sZgbc�hdhgqZl_evgZy�^h]h\hj_gghklv

ih�wlhfm�\hijhkm�^h�gZklhys_]h�\j_f_gb�g_�^hklb]gmlZ���Ihwlhfm�gZ�r_klv^_kyl�r_klhc

k_kkbb�=_jfZgby�khh[sbeZ�h�k\h_f�gZf_j_gbb�ij_^klZ\blv�hnbpbZevgh_�ij_^eh`_gb_�ih
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^Zgghfm�\hijhkm�gZ�r_klv^_kyl�k_^vfhc�k_kkbb��k�l_f�qlh[u�ijh\_klb�aZdexqbl_evgh_

h[km`^_gb_�b�ijbgylv�hdhgqZl_evgh_�j_r_gb_�ih�baf_g_gbx�kms_kl\mxs_]h�l_dklZ

fZj]bgZevgh]h�ghf_jZ���o 127�����b�����

Ij_^eh`_gb_��ij_^klZ\e_ggh_�\�^hdmf_gl_�TRANS/WP.15/1999/49��ih^jh[gh
h[km`^Zehkv�gZ�r_klv^_kyl�k_^vfhc�k_kkbb��h^gZdh�ba�aZ�kh^_j`Zs_]hky�\�g_f�keh`gh]h

b�]jhfha^dh]h�h�h[hkgh\Zgby�d�_^bghfm�fg_gbx�ijbclb��g_�m^Zehkv���Ihwlhfm�[ueh

j_r_gh�h[km^blv�wlh�ij_^eh`_gb_�gZ�kh\_sZgbb�\gh\v�kha^Zgghc�JZ[hq_c�]jmiiu�ih

pbkl_jgZf��\�__�khklZ\�\oh^yl�ki_pbZebklu�ba�aZbgl_j_kh\Zgguo�kljZg����Wlh�kh\_sZgb_

[ueh�ijh\_^_gh����b����yg\Zjy������]h^Z�\�;_jebg_��ih^jh[gmx�bgnhjfZpbx�kf��\

^hdmf_gl_�TRANS/WP.15/2000/4).

Ihke_�k_jv_agh]h�b�ijh^he`bl_evgh]h�h[km`^_gby�[hevrbgkl\h�mqZklgbdh\

kh\_sZgby�\ukdZaZebkv�g_�lhevdh�aZ�aZf_gm�gug_rg_c�nhjfmeu�dm[bq_kdh]h�dhjgy

nhjfmehc�jZkq_lZ�fbgbfZevghc�lhesbgu�kl_ghd��h[_ki_qb\Zxs_c�wd\b\Ze_glgmx

aZsblm��m`_�ij_^eh`_gghc�\�^hdmf_gl_�75$16�:3��������������gh�b�aZ�khdjZs_gb_�^h

g_h[oh^bfh]h�h[t_fZ�qj_af_jgh�ih^jh[gh]h�h[hkgh\Zgby��baeh`_ggh]h�\�wlhf

^hdmf_gl_��k�l_f�qlh[u�fh`gh�[ueh�ijbgylv�j_r_gb_�ih�wlhfm�\hijhkm�\�oh^_

r_klv^_kyl�\hkvfhc�k_kkbb�JZ[hq_c�]jmiiu WP.15.

LZdbf�h[jZahf��kZfh�ij_^eh`_gb_�ijb\h^blky�\�lhf�`_�\b^_��qlh�b�\

^hdmf_gl_�75$16�:3�������������b�ebrv�h[hkgh\Zgb_�[ueh�baf_g_gh�\�k\_l_

j_amevlZlh\�jZ[hlu�mihfygmlh]h�\ur_�kh\_sZgby�JZ[hq_c�]jmiiu�ih�pbkl_jgZf�

Ij_^eh`_gb_

1. AZf_gblv�ihke_^g__�ij_^eh`_gb_�\�dZ`^hf�ba�i_j_qbke_gguo�gb`_�fZj]bgZevguo

ghf_jh\�>HIH=��Z�bf_ggh

211 127 (3)
211 127 (4)
212 127 (3)
212 127 (4),

ke_^mxsbf�l_dklhf�



TRANS/WP.15/2000/10
page 3

Ih^��wd\b\Ze_glghc�lhesbghc��ih^jZamf_\Z_lky�lhesbgZ��hij_^_ey_fZy�ih

ke_^mxs_c�nhjfme_�
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2. AZf_gblv�kghkdm�4���hlghkysmxky�d�\ur_mihfygmluf�fZj]bgZevguf�ghf_jZf�
ke_^mxs_c�kghkdhc�

4/ WlZ�nhjfmeZ�\ul_dZ_l�ba�h[s_c�nhjfmeu�
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Rm0 = 360;

A0 = ���^ey�bkoh^ghc�fy]dhc�klZeb�

Rm1 = fbgbfZevgZy�ijhqghklv�bkihevam_fh]h�f_lZeeZ�gZ�jZaju\��\�G�ff2
���b

A1 = fbgbfZevgh_�m^ebg_gb_�bkihevam_fh]h�fZl_jbZeZ�ijb�jZaju\ghc

gZ]jmad_��\���

3. <ul_dZxsZy�ba�\ur_mdZaZgguo�baf_g_gbc�ihijZ\dZ�d�fZj]bgZevguf�ghf_jZf

211 125�����b���� 125 (1):

Q_l\_jluc�Z[aZp�\ur_mihfygmluo�fZj]bgZevguo�ghf_jh\��gZqbgZxsbcky�kh�keh\�

�<�kemqZ_�bkihevah\Zgby�Zmkl_gblguo�klZe_c������^hihegblv�ke_^mxsbf

ij_^eh`_gb_f�

�Wlb�mdZaZggu_�fbgbfZevgu_�\_ebqbgu�g_�^he`gu�ij_\urZlvky�ijb�bkihevah\Zgbb

nhjfme��ij_^mkfhlj_gguo�\�fZj]bgZevghf�ghf_j_���� 127�����b�����>��� 127�����b
(4)]".

4. <ul_dZxsZy�ba�\ur_mdZaZgguo�baf_g_gbc�ihijZ\dZ�d�fZj]bgZevghfm

ghf_jm 211 188:
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Baf_gblv�nhjfmebjh\dm�fZj]bgZevgh]h�ghf_jZ 211�����ke_^mxsbf�h[jZahf�

�<kljh_ggu_�pbkl_jgu��Z\lhpbkl_jgu���kt_fgu_�pbkl_jgu�b�ljZgkihjlgu_
kj_^kl\Z�[ZlZj_b��ba]hlh\e_ggu_�^h�^Zlu�\klmie_gby�\�kbem�iheh`_gbc�

ijbf_gy_fuo�k�>��yg\Zjy������]h^Z@��b�g_�hl\_qZxsb_�wlbf�iheh`_gbyf��gh

ba]hlh\e_ggu_�\�khhl\_lkl\bb�k�iheh`_gbyfb�>HIH=��^_ckl\h\Z\rbfb�^h�wlhc

^Zlu��fh]ml�ih�ij_`g_fm�wdkiemZlbjh\Zlvky��

5. <ul_dZxsZy�ba�\ur_mdZaZgguo�baf_g_gbc�ihijZ\dZ�d�fZj]bgZevghfm

ghf_jm 212 182:

Baf_gblv�nhjfmebjh\dm�fZj]bgZevgh]h�ghf_jZ���������ke_^mxsbf�h[jZahf�

�Dhgl_cg_ju�pbkl_jgu��ba]hlh\e_ggu_�^h�\klmie_gby�\�kbem�iheh`_gbc�

ijbf_gy_fuo�k�>��yg\Zjy������]h^Z@��b�g_�hl\_qZxsb_�wlbf�iheh`_gbyf��gh

ba]hlh\e_ggu_�\�khhl\_lkl\bb�k�ij_^ibkZgbyfb�>HIH=��^_ckl\h\Z\rbfb�^h�wlhc

^Zlu��fh]ml�ih�ij_`g_fm�wdkiemZlbjh\Zlvky��

H[hkgh\Zgb_

JZkq_l�fbgbfZevghc�lhesbgu�kl_ghd�\�khhl\_lkl\bb�k�ij_^ibkZgbyfb

fZj]bgZevgh]h�ghf_jZ���o���������^Z_l�^ey�fy]dhc�klZeb�agZq_gby�bkiulZl_evgh]h�b

jZkq_lgh]h�^Z\e_gbc�hl���^h����[Zj�b�lhesbgu�kl_ghd�±�hl���^h���ff�b�[he__���H^gZdh�ijb

wlhf�^he`_g�h[_ki_qb\Zlvky�^hklZlhqguc�mjh\_gv�khijhlb\ey_fhklb�pbkl_jg

\ha^_ckl\bx�\gmlj_ggbo�b�\g_rgbo��kemqZcguo��gZ]jmahd���Wlh]h�fh`gh�[m^_l�^hklbqv

iml_f�kh[ex^_gby�ij_^ibkZgbc�kms_kl\mxsbo�imgdlh\������b�����fZj]bgZevgh]h

ghf_jZ���o������khhl\_lkl\_ggh��jZkkqblu\Zy�Z[khexlgmx�fbgbfZevgmx�lhesbgm�kl_ghd�

ba]hlh\e_gguo�ba�fy]dhc�klZeb��ke_^mxsbf�h[jZahf��gZijbf_j��kh]eZkgh�imgdlm����

fZj]bgZevgh]h�ghf_jZ���o 127):

�Kl_gdb��^gbsZ�b�djurdb�dhjimkh\�k�djm]euf�ihi_j_qguf�k_q_gb_f�^bZf_ljhf�g_

[he__������f�^he`gu�bf_lv�lhesbgm�g_�f_g__���ff��_keb�hgb�ba]hlh\e_gu�ba�fy]dhc

klZeb��beb�wd\b\Ze_glgmx�lhesbgm��_keb�hgb�ba]hlh\e_gu�ba�^jm]h]h�f_lZeeZ���<�kemqZ_�

_keb�^bZf_lj�ij_\urZ_l������f��wlZ�lhesbgZ�^he`gZ�[ulv�m\_ebq_gZ�^h���ff��_keb�dhjimk

ba]hlh\e_g�ba�fy]dhc�klZeb��aZ�bkdexq_gb_f�pbkl_jg��ij_^gZagZq_gguo�^ey�i_j_\hadb

ihjhrdhh[jZaguo�beb�]jZgmebjh\Zgguo�\_s_kl\��beb�^h�wd\b\Ze_glghc�lhesbgu��_keb

hg�ba]hlh\e_g�ba�^jm]h]h�f_lZeeZ���Ih^��wd\b\Ze_glghc�lhesbghc��ih^jZamf_\Z_lky

lhesbgZ��hij_^_ey_fZy�ih�ke_^mxs_c�nhjfme_�
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Wlb�ij_^ibkZgby�hij_^_eyxl�g_h[oh^bfu_�mjh\gb�[_ahiZkghklb�dhjimkh\�pbkl_jg

�l�_��g_�iheghklvx�h[hjm^h\Zgguo�pbkl_jg���ij_^mkfZljb\Zy�hij_^_e_ggh_�khq_lZgb_

fZl_jbZeZ�b�lhesbgu�kl_ghd���ijb�bkihevah\Zgbb�fy]dhc�klZeb�k�dhgdj_lgufb

k\hckl\Zfb��bkoh^ghc�klZeb��lhesbgZ�kl_ghd�khklZ\ey_l���������beb���ff�\�aZ\bkbfhklb�hl

^bZf_ljZ�dhjimkZ�pbkl_jgu��i_j_\habfuo�\_s_kl\��`b^dhklv�ihjhrhd�beb�]jZgmeu��b

bkihevam_fhc�^hihegbl_evghc�aZsblu�

<�hlghr_gbb�pbkl_jg��ba]hlh\e_gguo�ba�^jm]bo�f_lZeeh\��djhf_�bkoh^ghc�klZeb��^h

gZklhys_]h�\j_f_gb�lj_[h\Zehkv�ijbf_gylv�mihfygmlmx�\ur_�nhjfmem�dm[bq_kdh]h

dhjgy���H^gZdh�wlZ�nhjfmeZ�g_�khhl\_lkl\m_l�aZdhgZf�f_oZgbdb���hgZ�g_�h[_ki_qb\Z_l

Z^_d\Zlgmx�aZsblm�pbkl_jgu�hl�\gmlj_ggbo�beb�\g_rgbo�gZ]jmahd��qlh�ijb\h^bl�d

ieZklbq_kdhc�^_nhjfZpbb�beb�baehfm�dhjimkZ�

Mjh\_gv�[_ahiZkghklb�dhjimkZ�pbkl_jgu�hij_^_ey_lky�lhevdh�gZ�hkgh\_

khihklZ\e_gby�

- hij_^_e_gguo�k\hckl\�bkoh^ghc�klZeb�b�agZq_gby�[Zah\hc�lhesbgu�kl_ghd�

- hij_^_e_gguo�k\hckl\�fZl_jbZeZ��h[mkeh\eb\Zxsbo�^jm]b_�agZq_gby�lhesbgu

kl_ghd��hlebqgu_�hl�[Zah\h]h��_keb�bkihevam_lky�^jm]hc�f_lZee�

gZ�hkgh\_�g_baf_ggh]h�agZq_gby�jZaju\ghc�kbeu�

<�dZ`^hf�kemqZ_�k\hckl\Z�fZl_jbZeZ��l�_��lZd`_�jZaebqguo�f_lZeeh\��[m^ml

hij_^_eylvky�iml_f�ijh\_^_gby�klZg^Zjlgh]h�h^ghgZijZ\e_ggh]h�bkiulZgby�gZ

jZkly`_gb_���LZdbf�h[jZahf��nhjfmeZ�jZkq_lZ�Z^_d\Zlghc�fbgbfZevghc�lhesbgu�kl_ghd�

h[_ki_qb\Zxs_c�wd\b\Ze_glgmx�aZsblm��lZd`_�^he`gZ�jZajZ[Zlu\Zlvky�gZ�hkgh\_

klZg^Zjlgh]h�h^ghgZijZ\e_ggh]h�bkiulZgby�gZ�jZkly`_gb_�

Ijb�ijh\_^_gbb�h^ghgZijZ\e_ggh]h�bkiulZgby�gZ�jZkly`_gb_�gZ�h[jZap_

hij_^_e_gguo�jZaf_jh\�\ukljZb\Zxlky�djb\Zy�aZ\bkbfhklb�m^ebg_gby�hl�gZijy`_gby�b

khhl\_lkl\_ggh�djb\Zy�aZ\bkbfhklb�^_nhjfZpbb�hl�gZijy`_gby�\iehlv�^h�jZaju\Z�

AgZq_gb_�jZaju\gh]h�mkbeby�khhl\_lkl\m_l�mqZkldm�rdZeu��gZoh^ys_fmky�ih^�wlbfb

djb\ufb���?keb�\_ebqbgZ�ijbeZ]Z_fh]h�jZaju\gh]h�mkbeby�h^bgZdh\Z��lh�ijhba\h^blky

khihklZ\e_gb_�h[jZaph\��ba]hlh\e_gguo�ba�jZaebqguo�f_lZeeh\�
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G_h[oh^bfu_�wd\b\Ze_glgu_�jZaf_ju��gZijbf_j��lhesbgZ�kl_gdb��h[jZapZ�ba

^jm]h]h�f_lZeeZ�fh]ml�jZkkqblu\Zlvky�gZ�hkgh\_�jZaf_jh\��gZijbf_j��lhesbgu�kl_gdb�
h[jZapZ�ba�bkoh^ghc�klZeb��_keb�ijbeZ]Z_lky�jZ\gh_�ih�\_ebqbg_�jZaju\gh_�mkbeb_�b�_keb

ba\_klgu�k\hckl\Z�fZl_jbZeZ��ba�dhlhjh]h�ba]hlh\e_g�h[jZa_p�

Ke_^h\Zl_evgh��fh`gh�\u\_klb�ij_^eZ]Z_fmx�nhjfmem�jZkq_lZ�Z^_d\Zlghc

fbgbfZevghc�lhesbgu�kl_ghd��h[_ki_qb\Zxs_c�wd\b\Ze_glgmx�aZsblm���Ih^jh[ghklb

\u\_^_gby�ij_^eZ]Z_fhc�nhjfmeu�m`_�[ueb�baeh`_gu�\�^hdmf_gl_ TRANS/WP.15/
1999/49���^ey�iheghlu�dZjlbgu�hgb�\dexq_gu�\�ijbeh`_gb_�d�gZklhys_fm
i_j_jZ[hlZgghfm�^hdmf_glm�

>hihegbl_evgu_�aZf_qZgby

AZf_gZ�h^gh]h�fZl_jbZeZ��bkoh^gZy�klZev��gZ�^jm]hc�fZl_jbZe��dhlhjuc�\�oh^_

h^ghgZijZ\e_ggh]h�bkiulZgby�gZ�jZkly`_gb_�kihkh[_g�\u^_j`Zlv�ZgZeh]bqgmx�gZ]jmadm

^_nhjfZpbb��l�_��ijb�bkihevah\Zgbb�Zevl_jgZlb\ghc�nhjfmeu���\e_q_l�aZ�kh[hc�

- [he__�\ukhdb_�agZq_gby�fbgbfZevghc�lhesbgu�kl_ghd��_keb�bkihevamxlky

h[uqgu_�Zexfbgb_\u_�kieZ\u�

- [he__�gbadb_�agZq_gby�fbgbfZevghc�lhesbgu�kl_ghd��_keb�bkihevamxlky

Zmkl_gblgu_�klZeb�

H^gZdh�dhjimkZ�pbkl_jg�k�fbgbfZevghc�lhesbghc�kl_ghd��ba]hlh\e_ggu_�ba

kh\j_f_gguo�Zexfbgb_\uo�kieZ\h\��[m^ml�bf_lv�lZdmx�`_�fZkkm��qlh�b�pbkl_jgu�

gZoh^ysb_ky�\�gZklhys__�\j_fy�\�wdkiemZlZpbb���LZdbf�h[jZahf��^Z`_�k�wdhghfbq_kdhc

lhqdb�aj_gby�g_l�gbdZdbo�k_jv_aguo�Zj]mf_glh\�ijhlb\�ijbf_g_gby�Zevl_jgZlb\ghc

nhjfmeu�jZkq_lZ�Z^_d\Zlghc�fbgbfZevghc�lhesbgu�kl_ghd�

K�^jm]hc�klhjhgu��ijbf_g_gb_�Zevl_jgZlb\ghc�nhjfmeu�h[_ki_qbl�[he__�\ukhdbc

mjh\_gv�[_ahiZkghklb�pbkl_jg�ba�Zexfbgb_\uo�kieZ\h\�

J_amevlZlu�ijbf_g_gby�ij_^eZ]Z_fhc�Zevl_jgZlb\ghc�nhjfmeu�jZkq_lZ

fbgbfZevghc�lhesbgu�kl_ghd�ihdZaZgu�\�lZ[ebpZo���b���

Ijb�bkihevah\Zgbb�Zevl_jgZlb\ghc�nhjfmeu�k\hckl\Z�dZ`^h]h�fZl_jbZeZ

ijZ\bevgh�b�lsZl_evgh�hp_gb\Zxlky���Ke_^h\Zl_evgh��ki_pbZevgh_�ij_^ibkZgb_�\

hlghr_gbb�Zmkl_gblguo�klZe_c��kh^_j`Zs__ky�\�fZj]bgZevghf�ghf_j_���o 125 (1),
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kh]eZkgh�dhlhjhfm�\�kemqZ_�bkihevah\Zgby�Zmkl_gblguo�klZe_c�fbgbfZevgu_�agZq_gby�

mklZgh\e_ggu_�\�klZg^Zjl_�gZ�fZl_jbZe��fh]ml�[ulv�ij_\ur_gu�g_�[he__�q_f�gZ������g_

ih^oh^bl�^ey�imgdlh\������b�����[m^ms_]h�fZj]bgZevgh]h�ghf_jZ���o�����

>Zevg_crb_�ih^jh[ghklb��k\yaZggu_�k�ijbgpbihf�\u\_^_gby�Zevl_jgZlb\ghc

nhjfmeu�b�j_amevlZlZfb�ij_^u^msbo�h[km`^_gbc��kh^_j`Zlky�\�^hdmf_glZo

75$16�:3����5�����b�,1)�����r_klv^_kyl�\lhjZy�k_kkby���INF.13 �r_klv^_kyl�r_klZy
k_kkby��b�75$16�:3������������b�������r_klv^_kyl�k_^vfZy�k_kkby��

Ijbeh`_gb_

<u\_^_gb_�nhjfmeu�jZkq_lZ�Z^_d\Zlghc�fbgbfZevghc�lhesbgu�kl_ghd�

h[_ki_qb\Zxs_c�wd\b\Ze_glgmx�aZsblm��Zevl_jgZlb\ghc�nhjfmeu�

<�lhf�kemqZ_��_keb�^ey�bkiulZgby�gZ�jZkly`_gb_�[_j_lky�ijhihjpbhgZevgh�dhjhldbc

h[jZa_p��ihklhyggh_�hlghkbl_evgh_�m^ebg_gb_�ijb�jZaju\_�baf_jy_lky�gZ�h[jZap_

�bkiulZl_evghf�h[jZap_��djm]eh]h�k_q_gby��^ebgZ�[Zau�baf_j_gby���dhlhjh]h�^he`gZ�\

iylv�jZa�ij_\urZlv�^bZf_lj�G���_keb�bkihevamxlky�bkiulZl_evgu_�h[jZapu

ijyfhm]hevgh]h�k_q_gby��qlh�y\ey_lky�h[uqghc�ijZdlbdhc�ijb�hij_^_e_gbb�k\hckl\

ebklh\h]h�f_lZeeZ��^ebgZ�[Zau�baf_j_gby�jZkkqblu\Z_lky�ih�nhjfme_�

�
)���� ⋅= (1),

]^_�)0  ��i_j\hgZqZevgZy�iehsZ^v�k_q_gby�bkiulZl_evgh]h�h[jZapZ��kf��lZd`_�kghkdm���d

fZj]bgZevghfm�ghf_jm���o�������H[t_f�9�h[jZapZ�pbebg^jbq_kdhc�b�ijbafZlbq_kdhc

nhjfu�^he`_g�[ulv�h^bgZdh\uf���Ihwlhfm��kf��jbk����

⋅⋅=⋅=⋅π= HE)G
�

9
�

� (2)

b HE
�

G ⋅⋅
π

=

]^_��� ���Â�G��hldm^Z�\u\h^blky�ke_^mxsZy�nhjfmeZ�

HE����HE
�

� ⋅⋅=⋅⋅
π

⋅= (3)
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>_nhjfZpbhggu_�k\hckl\Z�h[jZapZ��^_nhjfZpby�ih�hlghr_gbx�d�wg_j]hih]ehsZxs_c

kihkh[ghklb��fh`gh�ij_^klZ\blv�k�ihfhsvx�ke_^mxs_c�nhjfmeu�

εσ⋅=∆ ∫
ε

�

G9: (4),

?keb�f_lZee�h[eZ^Z_l�hilbfZevgufb�k\hckl\Zfb�mijm]hieZklbqghklb��kf��jbk������lh

mjZ\g_gb_�����fh`gh�ij_h[jZah\Zlv�\�ke_^mxs__�

:59:
P

⋅⋅= (5),

]^_�

9� �h[t_f�h[jZapZ

Rm� �ijhqghklv�gZ�jZkly`_gb_

$� �hlghkbl_evgh_�m^ebg_gb_�ijb�jZaju\_�ih^�\ha^_ckl\b_f�jZkly]b\Zxs_]h

gZijy`_gby�

<�kemqZ_�bkihevah\Zgby�f_lZeeZ��kihkh[gh]h�\u^_j`Zlv�ZgZeh]bqguc�h[t_f�jZ[hlu

^_nhjfZpbb��^_nhjfbjmxs_c�wg_j]bb���dZd�b�[Zah\uc�f_lZee��mjZ\g_gb_�����g_h[oh^bfh

ij_h[jZah\Zlv�ke_^mxsbf�h[jZahf�

:59:
P

⋅⋅=  �ihklhyg�

W = V0 Â�5m0 Â�$0 = V1 Â�5m1 Â�$1 (6),

=^_�

IhdZaZl_ev��� �bkoh^guc�f_lZee��klZev�

IhdZaZl_ev��� �\u[jZgguc�f_lZee�

<�dZq_kl\_�ke_^mxs_]h�rZ]Z�mjZ\g_gbb�����b�����\\h^ylky�\�mjZ\g_gb_�����\�khhl\_lkl\bb�k

gb`_mdZaZgghc�nhjfmehc�

W = Rm0 Â�$0 Â�90 = Rm1 Â�$1 Â�91

= Rmo Â�:0 Â�E0 Â�H0 Â������Â� �R
_E ⋅    = Rm1 Â�:1 Â�E1 Â�H1 Â������Â ��

HE ⋅
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]^_�E0 = b1� �ihklhyg���dZd�b�^ey�ijZdlbq_kdb�bkihevam_fuo�dhjimkh\�pbkl_jg�^Zggh]h

^bZf_ljZ��qlh�iha\hey_l�ihemqblv�ke_^mxsmx�nhjfmem�

�

���P

�

���P
_:5_:5 ⋅⋅=⋅⋅

��P

��P�

�

�

�

:5

:5
__

⋅
⋅=

�

��P

��P�

�

�

�

:5

:5
_H 





⋅
⋅

=

�

��P

�PR�

�

�

�

:5

:5
_H 





⋅
⋅

= (7)

LZdbf�h[jZahf��\u\_^_gb_�Zevl_jgZlb\ghc�nhjfmeu�iheghklvx�aZ\_jr_gh�

AZdexqbl_evgh_�aZf_qZgb_�

Ohly�gZ�ijZdlbd_�f_lZeeu�g_�^_fhgkljbjmxl�hilbfZevgu_�k\hckl\Z�mijm]hieZklbqghklb�

ijbf_g_gb_�mjZ\g_gby�����\iheg_�hijZ\^Zgh��ihkdhevdm�hlghr_gb_�iehsZ^b�ih\_joghklb

d�gZ]jmad_��iehsZ^v�ih^�ihemq_gghc�gZ�ijZdlbd_�djb\hc�aZ\bkbfhklb�^_nhjfZpbc�hl

gZijy`_gby��F1���jZa^_e_ggZy�gZ�iehsZ^v�ih^�b^_Zevghc�djb\hc�mijm]hieZklbqghklb��F0)
^ey�dZ`^h]h�f_lZeeZ�ijZdlbq_kdb�\h�\k_o�kemqZyo�h^bgZdh\h���������������LZdbf�h[jZahf�

\�ij_^_eZo������j_amevlZlu�jZkq_lZ�lhesbgu�kl_ghd�\�khhl\_lkl\bb�k�Zevl_jgZlb\ghc

nhjfmehc��mjZ\g_gb_����ihdZau\Zxl�g_agZqbl_evgh_�hldehg_gb_�hl�j_Zevguo�hlghr_gbc

iehsZ^b�d�gZ]jmadZf���Ijb�wlhf�^Zggh_�aZf_qZgb_�ZdlmZevgh�lZd`_�ijb�ijbf_g_gbb

kms_kl\mxs_c�nhjfmeu�dm[bq_kdh]h�dhjgy�
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FZl_jbZe�LhesbgZ kl_gdb

NhjfmeZ

Bkoh^�

gZy

fy]dZy

klZev

Al Mg
4,5 Mn

:exfbgb_\uc

kieZ\ ����

��I_rbg_��

:mkl_gbl�

gZy klZev

(1,4541)

F_edh�

a_jgbklZy

klZev

(St E 460)

NhjfmeZ

dm[bq_kdh]h

dhjgy
�

�P�

�P�

��

$�5

$�5
HH =

4,0 5,12 4,6 3,0
(2,9)

4,0

:evl_jgZlb\gZy

nhjfmeZ

�

�

�P�

�P�

��

$�5

$�5
HH 





=

4,0 6,5 5,2 2,2 4,1

NhjfmeZ

dm[bq_kdh]h

dhjgy
�

�P�

�P�

��

$�5

$�5
HH =

6,0 7,7 6,8 4,5
(4,3)

6,1

:evl_jgZlb\gZy

nhjfmeZ

�

�

�P�

�P�

��

$�5

$�5
HH 





=

6,0 9,8 7,8 3,4 6,1

LZ[ebpZ �� Lj_[m_fZy lhesbgZ kl_gdb e1 [\ ff] ijb e0 = � beb � ff ^ey bkoh^ghc fy]dhc klZeb
(Rm0 = ��� G�ff

2
b :0 = ���� \ aZ\bkbfhklb hl fZl_jbZeZ� ba dhlhjh]h ba]hlh\e_gZ pbkl_jgZ



FZl_jbZe

K\hckl\h

Bkoh^gZy

fy]dZy�klZev

Al Mg 4,5 Mn :exfbgb_\uc�kieZ\

5186
��I_rbg_��

:mkl_gblgZy�klZev

(1,4541)
F_edha_jgbklZy�klZev

(St E 460)

Rm0 >G�ff
2] 360 - - - -

A0 [%] 27 - - - -

Rm1 >G�ff
2] - 275 275 540 560

A1 [%] - 17 24 43 17

Rm0 Â�$0 9 720 - - - -

Rm1 Â�$1

((Rm1 Â�$1)+15%)
- 4 675 6 600

23 220
(26 700)

9 520

LZ[ebpZ�����K\hckl\Z�fZl_jbZeh\��dhlhju_�gZb[he__�qZklh�bkihevamxlky ^ey�ba]hlh\e_gby�pbkl_jg

T
R

A
N

S
/W

P
.15/2000/10

P
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