
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

ɼʣʷ ɺʘʩ ʧʦ ʚʩʝʤʫ ʤʠʨʫ 
 
 
 

 
 

T¦NKERS Germany 
Am Rosenkothen 4-12 
40880 Ratingen 
Germany 
Tel.: +49 2102 4517-0 
info@tuenkers.de 
www.tuenkers.de 

 
 
 
 
 

HELU GmbH 
SeehofstraÇe 56-58 
64653 Lorsch 
Germany 
Tel.: +49 6251 592-280 
info@helu.de 

 

EXPERT-T¦NKERS 
SeehofstraÇe 56-58 
64653 Lorsch 
Germany 
Tel.: +49 6251 592-0 
info@expert-tuenkers.de 
www.expert-tuenkers.de 

 
 
 
 
 

SOPAP Automation SAS 
P. A. Ardennes Emeraude 
Rue Henri Faure 
BP 11 09, 08090 TOURNES 
France 
Tel.: +33 3 24 52 94 64 
sopap@sopap.com 

 
ARGENTINA 
Tel.: +54 9 11 5801-9949 
raul.giacche@tuenkers.com.br 
ïïïïïïïïïïïïï 
AUSTRALIA ï Romheld Australia Pty. Ltd. 
30/115 Woodpark Rd 
Smithfield N.S.W 2164 
Tel.: +61 2 97211799 
sales@romheld.com.au 
ïïïïïïïïïïïïï 
AUSTRIA ï B-S-D Spanntechnik GmbH 
Sportplatzstrasse  31 
3385 Markersdorf 
Tel.: +43 2749 72870-0 
office@bsdaustria.com 
ïïïïïïïïïïïïï 
BALTIC STATES ï Vertriebsb¿ro Ost 
Markt 11 
D-07426 Kºnigsee 
Tel.: +49 36738 42432 
dieter.rauschenbach@tuenkers.de 
ïïïïïïïïïïïïï 
BRAZIL ï T¿nkers do Brasil Ltda. 
Avenida Casa Grande, 850 ï Galp«o 6, 11 e 13 
Bairro: Casa grande 
09961-350 ï Diadema - S«o Paulo 
Tel.: +55 11 4056-3100 
comercial@tuenkers.com.br 
www.tuenkers.com.br 
ïïïïïïïïïïïïï 
CHINA ï T¦NKERS China 
Tuenkers Machinery & Automation 
Technology Co., Ltd. Shanghai 
Building 4, No. 768 Chenxiang Road, 
Jiading District, Shanghai P.R. 
China, 201802 
Tel: +86 21 39171070 
info@tuenkers.com.cn 
Other Offices: Changchun, Nanjing, Chengdu, 
Beijing, Wuhan, Gouangzhou 
ïïïïïïïïïïïïï 
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CZECH REPUBLIC ï Vertriebsb¿ro Ost 
Markt 11 
D-07426 Kºnigsee 
Tel.: +49 36738 42432 
dieter.rauschenbach@tuenkers.de 

 

CZECH REPUBLIC ï Kopta s. r. o. 
V§ģn² 891 / are§l PSN I 
CZ-500 03 Hradec Kr§lov® 
Tel.: +420 495 533 1210 
kopta@kopta.cz 
ïïïïïïïïïïïïï 
FRANCE ï SOPAP Automation SAS 
P. A. Ardennes Emeraude 
Rue Henri Faure 
BP 11 09, 08090 TOURNES 
Tel.: +33 3 24 52 94 64 
sopap@sopap.com 
ïïïïïïïïïïïïï 
HUNGARY ï T¦NKERS Slovakia s.r.o. 
Roentgenova 26 
SK85101 Bratislava 
Tel.: +421 905 564 691 
juraj.rampasek@tuenkers.sk 
www.tuenkers.sk 
ïïïïïïïïïïïïï 
INDIA ï T¦NKERS India 
Natasha Enterprises 
SR NO 89/90, Parth Sadan Lokmanya Colony. 
Kothrud, Pune-411038 Maharastra 
Tel.: +91 020 25380540 
jayesh.keskar@tunkers.com 
ïïïïïïïïïïïïï 
INDONESIA ï DAB Technology Pte. Ltd. 
Ruko Easton Jl. Gunung Panderman, 
Blok A-09 Lippo 
Cikarang 17550 
Tel.: +62 21 2909 3145 
enquiry@dabtech.net 
ïïïïïïïïïïïïï 

IRAN ï Iran Industries Support 
No.36  Khoramshahr Ave. 
1553955713- Tehran 
Tel.: +98 21 8513371 
president@iis-co.com 
ïïïïïïïïïïïïï 
ITALIA ï T¦NKERS Italia 
Srada TORINO, 43 EUROPLACE sub. 06 
10043  ORBASSANO-TORINO 
Tel.: +39 011 6471556 
r.tosco@tunkers.it 
ïïïïïïïïïïïïï 
JAPAN ï T¿nkers Japan Office 
Fukuoka Jonan-ku 
Nagao 4-18-30-803 
Tel.: +81 814-0123 Fukuoka 
tomoo.kaku@tuenkers.de 

 

JAPAN ï Roemheld Halder Co., Ltd. 
Nihonbashi-Kakigaracho 1-39-5 
Suitengu Hokushin Bldg 8F 
Chuo-ku, Tokyo, 103-0014 
Tel.: +81 (0) 336699407 
amanuma@rohal.jp 
ïïïïïïïïïïïïï 
MALAYSIA ï DAB Technology Sdn.Bhd. 
No. 8 Jalan Meranti Puchong, 
Dô25@Meranti  Puchong, 
47120 Puchong, Selangor Darul Ehsan 
Tel.: +603 8066 9448 
enquiry@dabtech.net 
ïïïïïïïïïïïïï 
MOROCCO ï MAN Consulting 
CASABLANCA 
Tel.: +212 657 593 160 
michel.andre@tuenkers.ma 
ïïïïïïïïïïïïï 

MEXICO ï T¦NKERS  MEXICO 
Peiv. Benito N. 23 
Colonia San Francisco Ocotlan 
Coronango Puebla 
C. P. 72680 
Tel.: +52 222 485 0708 
christian.volkmann@expertmexico.com 
ïïïïïïïïïïïïï 
POLAND ï T¦NKERS Slovakia s.r.o. 
ul. Ksiecia Adama 
Czartoryskiego 7 
62-090 Krzyszkowo 
Tel.: +48 61 814 59 17 
jaroslaw.rozmiarek@tuenkers.sk 
www.tuenkers.de 

 

POLAND ï TECHNIKA SPAWALNICZA Sp. z o.o. 
ul. Babimojska 11 
60-161 POZNA 
Tel.: +48 61 862 81 61 
anna.jakubowska@techspaw.com.pl 
ïïïïïïïïïïïïï 
ROMANIA/SERBIA ï Buzaului 2C 
410249, Oradea, country Bihor 
Tel.: +40 359451966 
cristian.miclea@tuenkers.sk 
ïïïïïïïïïïïïï 
RUSSIA ï WEST-RU 
Vyborgskaya Str. 6 
RUS 603123 Nizhny Novgorod 
Tel.: +7 831 220 0710 
m.korchenkov@west-pr.ru 
www.west-ru.ru 

 

RUSSIA ï FINAROS 
PB 62 
Ul. Marshala Govorova Str. 34 
RUS 198097 St. Petersburg 
Tel.: +7 911 192 8923 
aleksandra.gertsen@gmail.com 
ïïïïïïïïïïïïï 

SINGAPORE ï DAB Technology Pte. Ltd. 
21 Woodlands Industrial Park E1 
#03-04 
Singapore 757720 
Tel.: +65 68913286 
enquiry@dabtech.net 
ïïïïïïïïïïïïï 
SLOVAKIA ï T¦NKERS Slovakia s.r.o. 
Roentgenova 26 
SK85101 Bratislava 
Tel.: +421 905 564 691 
juraj.rampasek@tuenkers.sk 
www.tuenkers.sk 
ïïïïïïïïïïïïï 
SOUTH AFRICA ï Demcon (Cape) cc 
PO Box 15237 
ZA-60110 Emerald Hill/Port Elizabeth 
Tel.: +27 41 4847411 
demcon@demcon.co.za 
ïïïïïïïïïïïïï 
SOUTH KOREA ï JC Systems Co., LTD 
#405 Ace Highend 9Cha, Gasandigital 1Ro, 233 
153-803, Geumcheon-gu, Seoul 
Tel.: + 82 (70) 7012-089 
j3cho@chol.com 
ïïïïïïïïïïïïï 
SPAIN ï T¦NKERS IB£RICA, S.L. 
Prat de la Riba, 14B 
08030 Sant Boi de Llobregat 
Tel.: +34 93 395 2827 
tunkers@tunkersiberica.com 
ïïïïïïïïïïïïï 
SWEDEN ï BERGA MASKIN 
SE-646 93 GNESTA 
Tel.: +46 158 311 12 
info@berga-maskin.se 
ïïïïïïïïïïïïï 

THAILAND ï DAB Technology Co., Ltd. 
H20 424/15 Kanchanapisek Rd. 
Dokmai, Pravet, 
Bangkok 10250 
Tel.: +66 2739 9832 
enquiry@dabtech.net 
ïïïïïïïïïïïïï 
TURKEY ï Cava Makina 
Imes Sanayi Sitesi E 503 
34776 Umraniye / Istanbul 
Tel.: +90 216 3809280 
alp.varna@cava.com.tr 
ïïïïïïïïïïïïï 
UK ï T¦NKERS-EXPERT UK Ltd. 
Unit 5, Ham Lane, 
Kingswinford, 
West Midlands. 
DY6 7JR 
Tel.: +44 (0) 1384 287690 
neal.judge@tuenkers.de 
ïïïïïïïïïïïïï 
UKRAINE ï Robotics engineering 
vul. Dzerzhinsky, 1, 08200 Irpin 
Tel.: +380 44 407 - 1616 
yevgen@robotics.kiev.ua 
www.robotics.kiev.ua 
ïïïïïïïïïïïïï 
USA ï TUNKERS-MasTech 
5985 Wall Street 
48312 Sterling Heights, MI. 
Tel.: +1 248-362-9555 
office@tunkers.com 
ïïïïïïïïïïïïï 
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�†�Ó�Ä�Æ�â�Æ�Ó�Ñ�Æ�Õ�Ó�µ�²�Ñ�Æ�º 
 

 
�Ä�<�� �\�u�k�h�d�h�Z�\�l�h�f�Z�l�b�a�b�j�h�\�Z�g�g�u�o�� �d�m�a�h�\�g�u�o�� �p�_�o�Z�o�� �i�j�h�b�a�\�h�^�k�l�\�h�� �b�^�_�l�� ������ �q�Z�k�Z�� �\�� �k�m�l�d�b�� ���� �^�g�_�c�� �\�� �g�_�^�_�e�x����
�Q�_�e�h�\�_�d�� �i�j�b�� �w�l�h�f�� �\�u�i�h�e�g�y�_�l�� �l�h�e�v�d�h�� �n�m�g�d�p�b�x�� �d�h�g�l�j�h�e�y���� �G�h�� �w�l�h�� �\�h�a�f�h�`�g�h�� �l�h�e�v�d�h�� �\�� �l�h�f�� �k�e�m�q�Z�_���� �_�k�e�b�� �\�k�_��
�b�g�k�l�j�m�f�_�g�l�u���g�Z�o�h�^�y�l�k�y���\���a�Z�^�Z�g�g�h�f���i�h�e�h�`�_�g�b�b�����l�Z�d���d�Z�d���j�h�[�h�l���g�_���f�h�`�_�l���\�b�^�_�l�v�����h�g���f�h�`�_�l���l�h�e�v�d�h���\�u�i�h�e�g�y�l�v��
�a�Z�i�j�h�]�j�Z�f�f�b�j�h�\�Z�g�g�u�_���d�h�f�Z�g�^�u�����©�L�x�g�d�_�j�k�ª���i�j�_�^�e�Z�]�Z�_�l���k�\�h�c���Z�k�k�h�j�l�b�f�_�g�l���k�i�_�p�b�Z�e�v�g�h���^�e�y���l�Z�d�b�o���k�e�m�q�Z�_�\. 
�I�j�_�^�k�l�Z�\�e�_�g�g�u�_���g�b�`�_���i�g�_�\�f�h�p�b�e�b�g�^�j�u���b�f�_�x�l���h�^�g�m���h�[�s�m�x���h�k�h�[�_�g�g�h�k�l�v�����h�g�b���i�h�a�b�p�b�h�g�b�j�m�x�l���^�_�l�Z�e�v���l�h�q�g�h��
�\���a�Z�^�Z�g�g�h�_���i�h�e�h�`�_�g�b�_. 

�H�k�g�h�\�g�u�_���l�j�_�[�h�\�Z�g�b�y���d �i�h�a�b�p�b�h�g�b�j�m�x�s�b�f �p�b�e�b�g�^�j�Z�f: 
- �`�_�k�l�d�h�_���h�]�j�Z�g�b�q�_�g�b�_���g�Z���^�h�i�m�k�d���d�h�g�_�q�g�h�]�h �i�h�e�h�`�_�g�b�y 
- �\�u�k�h�d�Z�y���k�h�i�j�h�l�b�\�e�y�_�f�h�k�l�v���k�j�_�a�u�\�Z�x�s�_�c���k�b�e�_ �i�j�b���i�j�h�p�_�k�k�Z�o �k�\�Z�j�d�b���b���i�h�a�b�p�b�h�g�b�j�h�\�Z�g�b�y 
- �[�h�e�v�r�h�_���m�k�b�e�b�_ �l�y�]�b���^�e�y�����h�l�j�u�\�Z�����h�l���d�h�f�i�h�g�_�g�l�Z ���^�_�l�Z�e�b 
- �i�j�_��̂h�l�\�j�Z�s�_�g�b�_���k�d�j�m�q�b�\�Z�g�b�y �p�_�g�l�j�b�j�m�x�s�_�]�h���r�l�b�n�l�Z���b���[�h�d�h�\�u�o���i�j�b�k�h�_�^�b�g�b�l�_�e�v�g�u�o���w�e�_�f�_�g�l�h�\  
�<���^�Z�g�g�h�f���i�j�h�k�i�_�d�l�_���<�u���l�Z�d�`�_���g�Z�c�^�_�l�_���j�_�r�_�g�b�y�����h�[�_�k�i�_�q�b�\�Z�x�s�b�_���g�Z�^�_�`�g�m�x���[�e�h�d�b�j�h�\�d�m���i�h�e�h�`�_�g�b�y  
�g�Z �\�j�_�f�y���l�_�o�g�b�q�_�k�d�h�]�h���h�[�k�e�m�`�b�\�Z�g�b�y���b�e�b���Z�\�Z�j�b�c�g�h�c���h�k�l�Z�g�h�\�d�b�����l�Z�d���g�Z�a�u�\�Z�_�f�u�_ �i�j�_�^�h�o�j�Z�g�b�l�_�e�v�g�u�_�� 
�k�l�h�i�h�j�g�u�_���p�b�e�b�g�^�j�u�� �I�j�h�k�b�f���<�Z�k���h�a�g�Z�d�h�f�b�l�v�k�y���k���Z�k�k�h�j�l�b�f�_�g�l�h�f���b�g�k�l�j�m�f�_�g�l�h�\�^�e�y���i�h�a�b�p�b�h�g�b�j�h�\�Z�g�b�y�� 

 

 
 

 

 
 
 
 
 
 
 

 
 

 
�A�Z�d�e�x�q�_�g�b�_�� 
�P�b�e�b�g�^�j���k���d�h�e�_�g�q�Z�l�u�f���j�u�q�Z�]�h�f��SZV �������b�f�_�_�l���\�u�k�h�d�b�_��
�f�h�s�g�h�k�l�g�u�_���o�Z�j�Z�d�l�_�j�b�k�l�b�d�b���b���i�h�l�j�_�[�e�y�_�l���f�_�g�v�r�_��
�\�h�a�^�m�o�Z 

 
 
 
 
 
 
 
 

�K�l�Z�g�^�Z�j�l�g�h�_���d�j�_�i�e�_�g�b�_�� 
�I�h�a�b�p�b�h�g�b�j�m�x�s�b�c���r�l�b�n�l 

 
 
 
 
 
 
 
 
 
 

�>�e�y���d�j�_�i�e�_�g�b�y���k�h�_�^�b�g�_�g�b�c����
�k�h���k�f�_�s�_�g�b�_�f 

 
 
 
 
 
 
 
 

�K�l�h�i�h�j�g�h�_���b�k�i�h�e�g�_�g�b�_ 
 
 
 
 
 
 
 
 
 
 
 

�>�e�y���d�j�_�i�e�_�g�b�y��
�d�h�g�k�l�j�m�d�p�b�h�g�g�u�o���[�e�h�d�h�\ 

 
 
 

MSZK 40 �j�m�q�g�Z�y���\�_�j�k�b�y�� 
�d�h�j�i�m�k���\�a�Z�b�f�h�a�Z�f�_�g�y�_�f�� 
�k���i�g�_�\�f�Z�l�b�q�_�k�d�h�c���k�_�j�b�_�c�� 
�D�j�_�i�e�_�g�b�_���h�l���k�_�j�b�b��P-. 
���i�h�a�b�p�b�h�g�b�j�m�x�s�b�c���r�l�b�n�l��  

 
 
 
 
 

 
SZM 40  
�j�m�q�g�Z�y���\�_�j�k�b�y��
�[�e�h�d�b�j�h�\�d�Z��
�d�h�e�_�g�q�Z�l�h-
�j�u�q�Z�`�g�u�f��
�f�_�o�Z�g�b�a�f�h�f 

 
 
 
 
 
 
 

 
 
 

SZVD 50 Z �i�j�b�\�h�^���i�g�_�\�f�Z�l�b�q�_�k�d�b�c���� 
�e�b�[�h���j�m�q�g�h�c���^�e�y���j�Z�a�g�h�j�_�`�b�f�g�h�]�h��
�b�k�i�h�e�v�a�h�\�Z�g�b�y�����g�Z�i�j�b�f�_�j�����j�m�q�g�h�_�� 
�h�l�d�j�u�l�b�_�����i�g�_�\�f�Z�l�b�q�_�k�d�h�_���a�Z�d�j�u�l�b�_�� 

 

 

 

  �K�[�b�_�`�f�`�h�c�`���j�i���_�]�n�g���j�k�c�h�q�c�j�[�g���k�[�\�i�m�v 
 

  �Q�c�f�c�h�_�k���l���_�]�n�g�z���s�m�i�e�[�g�c 

�J�k�z�g�i�d���j�k�c�]�i�_ 
�L�`�k�c�z��SZK 

 SZK 40 

 
 

 

 

 

 

 

  

  

 

 

 

 

 

  

  
 

 

 

 

 

 

 

�S�m�c�o�m-�q�c�f�c�h�_�k �l�`�k�c�c���6�=�.    �S�m�c�o�m-�q�c�f�c�h�_�k���l�`�k�c�c��SZV 

A�����>�b�Z�f�_�l�j���p�_�g�l�j�b�j�m�x�s�_�]�h���r�l�b�n�l�Z 
�G�_�k�f�h�l�j�y���g�Z���l�h�����q�l�h �^�b�Z�f�_�l�j �i�b�g�Z �g�_���y�\�e�y�_�l�k�y���i�j�y�f�u�f 
�i�h�d�Z�a�Z�l�_�e�_�f���h�`�b�^�Z�_�f�h�]�h �l�y�]�h�\�h�]�h���m�k�b�e�b�y�����l�_�f���g�_���f�_�g�_�_��
�h�q�_�\�b�^�g�h�����q�l�h���i�j�b���f�_�g�v�r�_�f �^�b�Z�f�_�l�j�_ �i�h�i�_�j�_�q�g�h�_���b���l�y�]�h�\�h�_��
�m�k�b�e�b�y���l�Z�d�`�_���[�m�^�m�l���f�_�g�v�r�_: 

 

 
 

  
�‘���” �������f�f. 
�‘���• �������f�f. 

�L�y�]�h�\�h�_���m�k�b�e�b�_���”�” �������d�]��
�L�y�]�h�\�h�_���m�k�b�e�b�_���•�•���������d�]  

�%�����L�h�e�s�b�g�Z���e�b�k�l�Z 
�M���^�_�l�Z�e�_�c���k���f�_�g�v�r�_�c���l�h�e�s�b�g�h�c���e�b�k�l�Z���\�h�a�g�b�d�Z�x�s�b�_���i�h�k�e�_���k�\�Z�j�d�b��
�k�b�e�u���^�_�n�h�j�f�Z�p�b�b���f�_�g�v�r�_�����q�_�f���m���e�b�k�l�h�\���k���[�h�e�v�r�_�c���l�h�e�s�b�g�h�c����
�L�Z�d�`�_���i�j�b�g�b�f�Z�y���\�h���\�g�b�f�Z�g�b�_���j�Z�k�q�_�l���i�Z�j�Z�f�_�l�j�h�\���i�h�j�r�g�_�\�h�]�h���r�l�h�d�Z��
�i�j�b���l�h�e�s�b�g�_���e�b�k�l�Z���h�l�����������f�f���k�h�h�l�\�_�l�k�l�\�_�g�g�h���j�_�d�h�f�_�g�^�m�_�l�k�y���k�_�j�b�y��
�p�b�e�b�g�^�j�h�\���[�h�e�v�r�b�o���i�h���j�Z�a�f�_�j�m�� 

 

 

 
 

   �=�v�\�i�k���j�i�_�p�i�_�z�t�`�^�i���j�i���k�[�b�g�`�k�n�����q�c�f�c�h�_�k�[ �J�i�_�\�i�k �j�i �_�c�[�g�`�m�k�n �s�m�c�o�m�[���c���m�i�f�t�c�h�`���f�c�l�m�[ �G�n�f�w�m�c�l�c�f�i�]�i�d���q�c�f�c�h�_�k 

  �J�k�`�c�g�n�t�`�l�m�]�[�����f�c�h�`�d�h�v�p�����q�c�f�c�h�_�k�i�]    �L�k�[�]�h�c�m�`�f�w�h�[�z���p�[�k�[�e�m�`�k�c�l�m�c�e�[��SZK �c��SZV �l�`�k�c�d    �=�[�k�c�[�h�m�v���c�l�j�i�f�h�`�h�c�z���s�m�i�e�[ �L�j�`�q�c�[�f�w�h�v�  ̀�c�l�j�i�f�h�`�h�c�z���l���k�n�e�i�z�m�w�y 

 

F 

3600 N 

SZV 40 

konventioneller 
Pneumatikzylinder  

600 N 
Ï 40 mm 

 
 
 

 
Endlage 

 

- �p�b�e�b�g�^�j���g�Z�i�j�y�f�m�x���k�\�y�a�Z�g��
�k���j�Z�[�h�q�b�f���r�l�h�d�h�f 
- �j�Z�[�h�q�_�_���m�k�b�e�b�_��� ���m�k�b�e�b�x��
�g�Z���p�b�e�b�g�^�j�_ 
- �d�h�g�_�q�g�h�_���i�h�e�h�`�_�g�b�_���g�_��
�[�e�h�d�b�j�m�_�l�k�y 

�E�i�f�`�h�r�[�m�i-�k�v�r�[�a�h�v�d���j�k�c�]�i�_ 
�L�`�k�c�z��SZV 
- �p�b�e�b�g�^�j �i�j�b�\�h�^�b�l���\���^�_�c�k�l�\�b�_��
�l�h�e�d�Z�x�s�b�c���r�l�h�d���i�h�k�j�_�^�k�l�\�h�f��
�d�h�e�_�g�q�Z�l�h�]�h���j�u�q�Z�]�Z 
- �j�Z�[�h�q�_�_���m�k�b�e�b�_���§���m�k�b�e�b�_���g�Z��
�p�b�e�b�g�^�j�_�����\���d�h�g�_�q�g�h�f���i�h�e�h�`�_�g�b�b�����p���� 
� ���\�u�k�h�d�Z�y���m�^�_�e�v�g�Z�y���f�h�s�g�h�k�l�v 
� ���d�h�f�i�Z�d�l�g�Z�y���d�h�g�k�l�j�m�d�p�b�y 
- �[�e�h�d�b�j�h�\�d�Z���d�h�g�_�q�g�h�]�h���i�h�e�h�`�_�g�b�y�� 

�H�i�l�b�f�Z�e�v�g�u�c���o�Z�j�Z�d�l�_�j��
�^�\�b�`�_�g�b�y���g�Z�i�j�Z�\�e�y�x�s�_�]�h��
�r�l�h�d�Z���a�Z���k�q�_�l���g�b�a�d�h�]�h��
�l�j�_�g�b�y���k�h�i�j�y�]�Z�_�f�u�o��
�w�e�_�f�_�g�l�h�\ ���\�l�m�e�d�b���b�a  
�[�j�h�g�a�u �����]�j�Z�n�b�l�Z�� 
 
�L�h�q�g�h�k�l�v���i�h�a�b�p�b�h�g�b�j�h�\�Z�g�b�y��
�h�[�_�k�i�_�q�b�\�Z�_�l�k�y���[�h�e�v�r�h�c��
�i�e�h�s�Z�^�v�x���i�h�^�^�_�j�`�d�b���r�l�h�d�Z��
�k�h�i�j�y�]�Z�_�f�u�f�b���\�l�m�e�d�Z�f�b�� 
 
 
 
 
 
 
 
�B�g�^�m�d�l�b�\�g�u�c���^�Z�l�q�b�d��
�i�h�d�Z�a�Z�g�b�y���k�b�]�g�Z�e�Z���d�j�Z�c�g�b�o 
�i�h�e�h�`�_�g�b�c���d�Z�k�k�_�l�g�h�c��
�d�h�g�k�l�j�m�d�p�b�b 
 

 

�M�i�e�h�l�g�b�l�_�e�v��
�i�b�g�Z���a�Z�s�b�s�Z�_�l��

�h�l���k�\�Z�j�h�q�g�u�o��
�[�j�u�a�] 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
�D�h�f�i�Z�d�l�g�u�c��
�i�e�h�k�d�b�c��
�p�b�e�b�g�^�j��
�i�j�b�i�e�x�k�g�m�l�h�c��
�n�h�j�f�u 

 

�H�i�l�b�f�Z�e�v�g�u�c���o�Z�j�Z�d�l�_�j���^�\�b�`�_�g�b�y���g�Z�i�j�Z�\�e�y�x�s�_�]�h���r�l�h�d�Z���a�Z��
�k�q�_�l���g�b�a�d�h�]�h���l�j�_�g�b�y���k�h�i�j�y�]�Z�_�f�u�o���w�e�_�f�_�g�l�h�\ ���\�l�m�e�d�b���b�a 
�[�j�h�g�a�u �����]�j�Z�n�b�l�Z�� 

 
�M�i�e�h�l�g�b�l�_�e�v���i�b�g�Z���a�Z�s�b�s�Z�_�l��
�h�l���k�\�Z�j�h�q�g�u�o���[�j�u�a�] 

 
 
 
 

�I�h�a�b�p�b�h�g�g�Z�y�� 
�l�h�q�g�h�k�l�v 
�^�h�k�l�b�]�Z�_�l�k�y 
�[�h�e�v�r�h�c�� 
�i�e�h�s�Z�^�v�x�� 
�i�h�^�^�_�j�`�d�b�� 
�r�l�h�d�Z�� 
�\�l�m�e�d�Z�f�b�� 
�k�h�i�j�y�`�_�g�b�y�� 

 
 
 
 
 
 
 
 

 

�B�g�^�m�d�l�b�\�g�u�c��
�^�Z�l�q�b�d���d�j�Z�c�g�b�o��
�i�h�e�h�`�_�g�b�c��
�d�Z�k�k�_�l�g�h�c��
�d�h�g�k�l�j�m�d�p�b�b 
 
 
 
 
 
 
 
 
 
 
 �G�Z�i�j�Z�\�e�y�x�s�b�c���r�l�h�d��� �� 
�R�l�h�d���i�h�j�r�g�y�����q�l�h�����i�h�a�\�h�e�y�_�l��
�k�h�o�j�Z�g�b�l�v���d�h�f�i�Z�d�l�g�u�_��
�j�Z�a�f�_�j�u���p�b�e�b�g�^�j�Z 

 

 
 
�D�h�f�i�Z�d�l�g�u�c�� 
�p�b�e�b�g�^�j���‘������ 
 
 
�G�Z�i�j�Z�\�e�y�x�s�b�c���r�l�h�d�� 
�i�e�h�l�g�h���a�Z�d�j�_�i�e�_�g�g�u�c 
�i�Z�j�h�c���[�j�h�g�a�h�\�u�o�� 
�\�l�m�e�h�d���b���]�j�Z�n�b�l�h�\�h�c�� 
�\�l�m�e�d�h�c���^�e�y�� 
�h�i�l�b�f�Z�e�v�g�h�]�h�� 
�o�Z�j�Z�d�l�_�j�Z�� 
�^�\�b�`�_�g�b�y�� 
�g�Z�i�j�Z�\�e�y�x�s�_�c 
 
 
 
�F�_�o�����a�Z�s�b�l�Z���h�l�� 
�k�d�j�m�q�b�\�Z�g�b�y���k 
�^�h�i�h�e�g�b�l�_�e�v�g�h�c 
�j�h�e�b�d�h�\�h�c 
�g�Z�i�j�Z�e�y�x�s�_�c�� 
 
 
 
�G�Z�^�_�`�g�u�c���i�j�b�g�p�b�i���d�h�e�_�g�q�Z�l�h-�j�u�q�Z�`�g�h�]�h��
�f�_�o�Z�g�b�a�f�Z���k���j�h�e�b�d�Z�f�b�����i�h�^�^�_�j�`�b�\�Z�_�f�u�f�b��
�b�]�h�e�v�q�Z�l�u�f�b���i�h�^�r�b�i�g�b�d�Z�f�b 

 
 
 
 
 
 
 

 

�<�u�k�h�d�b�_���i�h�d�Z�a�Z�l�_�e�b���l�h�e�d�Z�x�s�_�]�h���b��
�l�y�g�m�s�_�]�h���m�k�b�e�b�c�����^�h�������d�G���\���j�Z�[�h�q�_�f����
�i�h�e�h�`�_�g�b�b��- �^�h�k�l�b�]�Z�x�l�k�y���d�h�e�_�g�q�Z�l�h-
�j�u�q�Z�`�g�u�f���f�_�o�Z�g�b�a�f�h�f 
 
 

�I�e�h�k�d�b�c���d�h�j�i�m�k��
�f�h�g�h�e�b�l�g�h�c��
�d�h�g�k�l�j�m�d�p�b�b���b�a��
�\�u�k�h�d�h�i�j�h�q�g�h�]�h��
�Z�e�x�f�b�g�b�y 

 
�J�m�q�g�h�_���m�i�j�Z�\�e�_�g�b�_��
�^�e�y���h�i�_�j�Z�l�h�j�k�d�h�c��
�i�h�^�Z�q�b���r�l�h�d�Z���\��
�j�Z�[�h�q�_�_���i�h�e�h�`�_�g�b�_��
�k���i�g�_�\�f�Z�l�b�q�_�k�d�h�c��
�[�e�h�d�b�j�h�\�d�h�c 
 
 
 

�>�Z�l�q�b�d���d�Z�k�k�_�l�g�h�c��
�d�h�g�k�l�j�m�d�p�b�b 

 

 - �I�g�_�\�f�Z�l�b�q�_�k�d�b�c���p�b�e�b�g�^�j��
�i�j�b�\�h�^�b�l���\���^�_�c�k�l�\�b�_��
�l�h�e�d�Z�x�s�b�c���r�l�h�d���k���i�h�f�h�s�v�x��
�d�h�e�_�g�q�Z�l�h-�j�u�q�Z�`�g�h�]�h��
�f�_�o�Z�g�b�a�f�Z�� 
- �J�_�a�m�e�v�l�Z�l�����i�h�\�u�r�_�g�g�u�_�� 
�i�h�d�Z�a�Z�l�_�e�b���l�h�e�d�Z�x�s�_�]�h���b�� 
�l�y�g�m�s�_�]�h���m�k�b�e�b�c���\���k�j�Z�\�g�_�g�b�b���k���i�h�d�Z�a�Z�l�_�e�y�f�b��
�k�l�Z�g�^�Z�j�l�g�u�o���r�l�h�d-�p�b�e�b�g�^�j�h�\�� 
- �M�k�l�j�h�c�k�l�\�h���k���d�h�f�i�Z�d�l�g�u�f���b�k�i�h�e�g�_�g�b�_�f���i�m�l�_�f��
�b�k�i�h�e�v�a�h�\�Z�g�b�y���p�b�e�b�g�^�j�Z���f�_�g�v�r�b�o���j�Z�a�f�_�j�h�\�����i�h��
�k�b�e�h�\�u�f���i�h�d�Z�a�Z�l�_�e�y�f���a�Z�f�_�g�y�x�s�_�_���[�h�e�_�_���l�y�`�_�e�u�_���b��
�]�j�h�f�h�a�^�d�b�_���\�_�j�k�b�b�� 
- �F�h�`�_�l���[�u�l�v���b�k�i�h�e�v�a�h�\�Z�g���\���d�Z�q�_�k�l�\�_���e�b�g�_�c�g�h�]�h��
�a�Z�`�b�f�g�h�]�h���m�k�l�j�h�c�k�l�\�Z�����l�Z�d���d�Z�d�����h�[�e�Z�^�Z�_�l�� 
�f�_�o�Z�g�b�q�_�k�d�h�c���[�e�h�d�b�j�h�\�d�h�c���d�h�g�_�q�g�h�c���i�h�a�b�p�b�b�� 
- �I�j�b���w�l�h�f���i�h�a�b�p�b�y���\�u�^�_�j�`�b�\�Z�_�l�k�y���^�Z�`�_���i�j�b�� 
�i�Z�^�_�g�b�b���^�Z�\�e�_�g�b�y���i�g�_�\�f�Z�l�b�d�b�� 
- �I�j�b���e�x�[�u�o���g�Z�]�j�m�a�d�Z�o���b���m�k�b�e�b�y�o���^�Z�_�l�� 
�i�j�_�b�f�m�s�_�k�l�\�h���\���\�h�a�f�h�`�g�h�k�l�y�o���i�j�b�f�_�g�_�g�b�y�� 
�b���\���d�Z�q�_�k�l�\�_���r�l�b�n�l�Z���^�e�y���i�h�a�b�p�b�h�g�b�j�h�\�Z�g�b�y�� 
�b���^�e�y���d�j�_�i�e�_�g�b�y���k�h�_�^�b�g�b�l�_�e�v�g�u�o���[�e�h�d�h�\ 
���l�Z�d���g�Z�a�u�\�Z�_�f�u�o��NC �[�e�h�d�h�\������ 
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�a�Z�d�j�u�l�u�c���d�h�j�i�m�k 
�d�j�_�i�e�_�g�b�_�� 
�k���l�j�_�o���k�l�h�j�h�g 

 
 
 
 
 
 

�H�i�p�b�h�g�Z�e�v�g�h���� 
�b�g�^�m�d�l�b�\�g�u�c�� 
�^�Z�l�q�b�d 
 
 
 
 
 
 
 
�I�e�h�k�d�b�c�� 
�p�b�e�b�g�^�j 
50/63/80 

F max 
�M�k�b�e�b�_���g�Z�`�b�f�Z���^�h�� 
�������d�G���������l�h�g�g�� 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 �O�h�^���p�b�e�b�g�^�j�Z�� 

30 �± ���������f�f�� 

�J�k�c�h�q�c�j �_�`�d�l�m�]�c�z 
 
 
 
     �B�k�o�h�^�g�Z�y��  �I�j�_�^�\ �K�b�e�h�\�h�c�� 
     �i�h�a�b�p�b�y����  �o�h�^ �o�h�^ 
 �M�k�e�h�\�b�_�� �D�j�_�i�e�_�g�b�_�� 

�j�Z�[�h�q�_�]�h�� 
�b�g�k�l�j�m�f�_�g�l�Z 

 
�D�j�_�i�_�`������������������ 
�d���j�Z�f�_ 

       
 
 
 
 
 
 

�D�h�e�_�g�q�Z�l�h- �j�u�q�Z�`�g�u�c��
�f�_�o�Z�g�b�a�f 

�m�\�_�e�b�q�_�g�b�_���k�b�e�u�������� 
�N�l�c�f�c�`���j�k�`�l�l�[���_�i��7�����e�H 

 

�I�j�b�g�p�b�i��
�^�_�c�k�l�\�b�y���d�Z�d�� 
�m���h�[�u�q�g�h�]�h��
�i�g�_�\�f�h- 
�p�b�e�b�g�^�j�Z 

 

�K�_�j�b�y��SA 
�a�Z�d�j�u�l�h�]�h���l�b�i�Z 

SA 50 

�I�l�i�\�`�h�h�i�l�m�c�� 
�K�l�h�i�h�j �^�e�y���e�b�g�_�c�g�h�]�h���b���\�j�Z�s�Z�l�_�e�v�g�h�]�h���i�_�j�_�f�_�s�_�g�b�y�����i�h�\�h�j�h�l�g�u�_��
�k�l�h�e�u�����e�b�g�_�c�g�Z�y���h�k�v �i�_�j�_�f�_�s�_�g�b�y�������b�a�]�h�l�h�\�e�_�g���i�h���k�l�Z�g�^�Z�j�l�m��
�Z�\�l�h�f�h�[�b�e�_�k�l�j�h�_�g�b�y���� 
�K�_�j�b�y��SA�����e�b�g�_�c�d�Z���d�h�f�i�Z�d�l�g�u�o���k�l�h�i�h�j�h�\���a�Z�d�j�u�l�h�]�h���l�b�i�Z���k��
�b�g�l�_�]�j�b�j�h�\�Z�g�g�u�f���\���d�h�j�i�m�k���p�b�e�b�g�^�j�h�f�����g�Z�i�j�Z�\�e�y�x�s�_�c���b���^�Z�l�q�b�d�h�f�� 
�K�_�j�b�y SAN: �f�h�^�m�e�v�g�u�c���k�l�h�i�h�j�����k�h�k�l�h�y�s�b�c���b�a���[�e�h�d�Z���n�b�d�k�Z�l�h�j�Z���b��
�k�l�Z�g�^�Z�j�l�g�h�]�h���p�b�e�b�g�^�j�Z�� 
- �k���j�m�q�g�u�f�������i�g�_�\�f�Z�l�b�q�_�k�d�b�f���i�j�b�\�h�^�h�f 
- �k���h�[�u�q�g�u�f�������^�\�h�c�g�u�f���n�b�d�k�b�j�m�x�s�b�f���[�h�e�l�h�f�� 

�<���d�Z�q�_�k�l�\�_���i�j�b�\�h�^�Z���b�g�k�l�j�m�f�_�g�l�Z���k�e�m�`�b�l��������V �f�h�l�h�j���i�h�k�l�h�y�g�g�h�]�h���l�h�d�Z�����d�h�l�h�j�u�c���^�_�c�k�l�\�m�_�l���g�Z���d�j�h�g�r�l�_�c�g���d�j�_�i�e�_�g�b�y���r�l�h�d�Z�����k���i�h�f�h�s�v�x��
�l�j�Z�i�_�p�_�b�^�Z�e�v�g�h�]�h���o�h�^�h�\�h�]�h���\�b�g�l�Z�� 

�K�h�_�^�b�g�b�l�_�e�v�g�u�_ 
�h�l�\�_�j�k�l�b�y��

�b�^�_�g�l�b�q�g�u��
�i�g�_�\�f�Z�l�b�q�_�k�d�b�f��

�k�_�j�b�y�f 
�K�_�j�b�y��SAN 
�f�h�^�m�e�v�g�Z�y���k�b�k�l�_�f�Z�� 
�i�j�h�k�l�h�c���d�h�g�k�l�j�m�d�p�b�b 

SAN 50 

�H�i�p�b�h�g�Z�e�v�g�u�_���k�b�k�l�_�f�u���k�q�b�l�u�\�Z�g�b�y�� 
 
- �k�b�k�l�_�f�Z���k���i�j�h�k�l�_�c�r�_�c���p�_�i�v�x 
- �k�b�k�l�_�f�Z���k���^�m�Z�e�v�g�h�c���p�_�i�v�x 
- �k�b�k�l�_�f�Z���k���f�_�o�Z�g�b�q�_�k�d�b�f���j�h�e�b�d�h�\�u�f���l�h�e�d�Z�l�_�e�_�f 
- �b�g�^�m�d�l�b�\�g�u�c���^�Z�l�q�b�d��T13 

eSZK 40 

�����9���f�h�l�h�j���\�f�_�k�l�h��
�p�b�e�b�g�^�j�Z 

�K�_�j�b�y��SAND  
�f�h�^�m�e�v�g�Z�y���k�b�k�l�_�f�Z 
�^�\�h�c�g�Z�y���n�b�d�k�Z�p�b�y 50/80 
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