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1 ʆʙʱʠʝ ʧʦʣʦʞʝʥʠʷ 

1.1 ʇʨʝʜʫʧʨʝʜʠʪʝʣʴʥʳʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʟʥʘʢʠ 

ʅʝʦʙʭʦʜʠʤʦ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ ʩʦʙʣʶʜʘʪʴ ʚʩʝ ʧʨʘʚʠʣʘ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʳʝ ʤʘʨʢʠʨʦʚʢʠ! 

 ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ! 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ ʦʙ ʦʧʘʩʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʠʣʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

 ATEX! 

ɺʘʞʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʟʘʱʠʪʝ ʦʪ ʚʟʨʳʚʘ. 

 ɺʅʀʄɸʅʀɽ! 

ɺʘʞʥʳʝ ʠʥʩʪʨʫʢʮʠʠ ʜʣʷ ʙʝʟʦʧʘʩʥʦʡ ʠ ʙʝʟʘʚʘʨʠʡʥʦʡ ʨʘʙʦʪʳ. 

1.2 ʆʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʅʘʩʪʦʷʱʘʷ ʠʥʩʪʨʫʢʮʠʷ ʧʦ ʤʦʥʪʘʞʫ (ʀʄ) ʧʨʠʣʘʛʘʝʪʩʷ ʢ ʨʝʜʫʢʪʦʨʫ ʧʨʠ ʧʦʩʪʘʚʢʝ. ʅʝʦʙʭʦʜʠʤʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʠʥʩʪʨʫʢʮʠʝʡ 
ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ ʩ ʨʝʜʫʢʪʦʨʦʤ. ʉʣʝʜʫʝʪ ʩʦʙʣʶʜʘʪʴ ʫʢʘʟʘʥʠʷ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʀʄ. ʍʨʘʥʠʪʝ ʀʄ ʥʝʧʦʜʘʣʝʢʫ ʦʪ ʨʝʜʫʢʪʦʨʘ. 

ʄʳ ʥʝ ʥʝʩʝʤ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʧʦʚʨʝʞʜʝʥʠʷ ʠʣʠ ʥʘʨʫʰʝʥʠʷ ʥʦʨʤʘʣʴʥʦʛʦ ʭʦʜʘ ʨʘʙʦʪʳ, ʚʦʟʥʠʢʰʠʝ ʚʩʣʝʜʩʪʚʠʝ 
ʥʝʩʦʙʣʶʜʝʥʠʷ ʥʘʩʪʦʷʱʝʡ ʀʄ. 

ɺ ʮʝʣʷʭ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʜʫʢʪʘ Watt Drive ʦʩʪʘʚʣʷʝʪ ʟʘ ʩʦʙʦʡ ʧʨʘʚʦ ʚʠʜʦʠʟʤʝʥʷʪʴ ʦʪʜʝʣʴʥʳʝ ʜʝʪʘʣʠ ʠʣʠ 
ʤʦʜʫʣʠ, ʢʦʪʦʨʳʝ ʩʯʠʪʘʝʪ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤʠ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʠʟʜʝʣʠʷ, ʚʤʝʩʪʝ ʩ ʪʝʤ, ʩʦʭʨʘʥʷʷ ʝʛʦ ʦʩʥʦʚʥʳʝ  ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʂʣʘʩʩ ʟʘʱʠʪʳ: 

ʈʝʜʫʢʪʦʨʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʂʣʘʩʩʫ ɿʘʱʠʪʳ IP 65. 

ɼʚʠʛʘʪʝʣʠ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʩʦʛʣʘʩʥʦ ʂʣʘʩʩʫ ɿʘʱʠʪʳ, ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ, IP 55 (ʩʤ. ʟʘʚʦʜʩʢʫʶ ʪʘʙʣʠʯʢʫ). 

ʎʝʣʝʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ: 

ʈʝʜʫʢʪʦʨʳ / ʤʦʪʦʨʳ-ʨʝʜʫʢʪʦʨʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʟʘʜʘʥʥʦʛʦ ʚʨʘʱʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʚ ʤʘʰʠʥʘʭ 
ʠ ʤʝʭʘʥʠʟʤʘʭ. ʈʝʜʫʢʪʦʨʳ ʚ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʩʥʦʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʜʠʨʝʢʪʠʚʳ 2006/42/ɽʉ ʤʘʰʠʥʳ ʠ 
ʤʝʭʘʥʠʟʤʳ. 

ʃʶʙʦʝ ʠʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʯʠʪʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝ ʧʦ ʥʘʟʥʘʯʝʥʠʶ. ʇʦʣʴʟʦʚʘʪʝʣʴ / ʦʧʝʨʘʪʦʨ ʤʘʰʠʥʳ / ʤʝʭʘʥʠʟʤʘ 
ʷʚʣʷʝʪʩʷ ʝʜʠʥʦʣʠʯʥʦ ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʟʘ ʧʦʚʨʝʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ. 

ɼʘʥʥʳʝ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʥʘʩʪʦʷʱʝʡ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʤʦʥʪʘʞʫ, ʫʢʘʟʘʥʥʳʝ ʥʘ ʟʘʚʦʜʩʢʦʡ ʪʘʙʣʠʯʢʝ, ʘ ʪʘʢʞʝ ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʜʨʫʛʦʡ 
ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʠ ʩʦʙʣʶʜʘʪʴ. 

ʎʝʣʝʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦ ʚʟʨʳʚʦʦʧʘʩʥʦʡ ʟʦʥʝ: 

ʇʨʠʚʦʜʳ ʚ ʠʩʧʦʣʥʝʥʠʠ ATEX ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʝʡʩʪʚʫʶʱʠʤ ʩʪʘʥʜʘʨʪʘʤ ʠ ʩʧʝʮʠʬʠʢʘʮʠʷʤ, ʘ ʪʘʢʞʝ ʪʨʝʙʦʚʘʥʠʷʤ, ʠʟʣʦʞʝʥʥʳʤ 
ʚ ɼʠʨʝʢʪʠʚʝ 94/9/EC. ʅʝʫʪʚʝʨʞʜʝʥʥʳʝ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦ ʚʟʨʳʚʦʦʧʘʩʥʦʡ ʟʦʥʝ ʜʚʠʛʘʪʝʣʠ ʠ ʤʦʪʦʨʳ-ʨʝʜʫʢʪʦʨʳ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʘʧʨʝʱʝʥʦ. 

ʈʝʜʫʢʪʦʨʳ ʚʦ ʚʟʨʳʚʦʟʘʱʠʱʝʥʥʦʤ ʠʩʧʦʣʥʝʥʠʠ ʩʣʝʜʫʶʱʠʭ ʩʝʨʠʡ 

ƴ H... ʉʦʦʩʥʳʡ ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʨʝʜʫʢʪʦʨ 

ƴ A... ʇʣʦʩʢʠʡ ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʨʝʜʫʢʪʦʨ 

ƴ F... ʎʠʣʠʥʜʨʠʯʝʩʢʠʡ ʨʝʜʫʢʪʦʨ ʩ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʚʘʣʘʤʠ 

ƴ S... ʎʠʣʠʥʜʨʦ-ʯʝʨʚʷʯʥʳʡ ʨʝʜʫʢʪʦʨ 

ƴ K... ʎʠʣʠʥʜʨʦ-ʢʦʥʠʯʝʩʢʠʡ ʨʝʜʫʢʪʦʨ 

ƴ C... ʎʠʣʠʥʜʨʦ-ʢʦʥʠʯʝʩʢʠʡ ʨʝʜʫʢʪʦʨ ʩ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʚʘʣʘʤʠ 
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ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʝʭʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ: 

ɻʨʫʧʧʘ ʦʙʦʨʫʜʦʚʘʥʠʷ 1, ʂʘʪʝʛʦʨʠʷ M2 ʠ ɻʨʫʧʧʘ ʦʙʦʨʫʜʦʚʘʥʠʷ II, ʂʘʪʝʛʦʨʠʷ 2G, 3G (ʚʟʨʳʚʦʦʧʘʩʥʘʷ ʩʨʝʜʘ - ʛʘʟ) ʠ 2D, 3G 
(ʚʟʨʳʚʦʦʧʘʩʥʘʷ ʩʨʝʜʘ - ʧʳʣʴ). 

ʈʝʜʫʢʪʦʨ K.. 40. ʟʘʧʨʝʱʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʟʦʥʘʭ ʨʠʩʢʘ. 

ʎʝʣʝʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʚʠʛʘʪʝʣʝʡ: 

ɼʚʠʛʘʪʝʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʩʥʦʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ɼʠʨʝʢʪʠʚʳ ʥʠʟʢʦʚʦʣʴʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 2006/95/EC. ʆʥʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ 
ʜʣʷ ʧʨʠʚʝʜʝʥʠʷ ʚ ʜʝʡʩʪʚʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʨʘʙʦʪʳ ʩʦʚʤʝʩʪʥʦ ʩ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʤʠ ʯʘʩʪʦʪʳ. 

ɼʚʠʛʘʪʝʣʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʨʘʙʦʪʳ ʢʘʢ ʦʪ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ, ʪʘʢ ʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʤʠ ʯʘʩʪʦʪʳ. 

ʉʪʘʥʜʘʨʪʥʳʝ ʜʚʠʛʘʪʝʣʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: 

ƴ ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ -20°C (-4ÁF) ʜʦ +40ÁC (104ÁF) 

ƴ ʇʨʠ ʚʳʩʦʪʝ Ò 1000 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ 

 

1.3 ʀʩʢʣʶʯʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ 

ʅʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʧʨʠʚʝʜʝʥʥʫʶ ʚ ʜʘʥʥʦʡ ʀʄ ʠʥʬʦʨʤʘʮʠʶ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ 
ʨʝʜʫʢʪʦʨʘ, ʤʦʪʦʨʘ-ʨʝʜʫʢʪʦʨʘ, ʘ ʪʘʢʞʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʟʘʷʚʣʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʟʜʝʣʠʷ ʠ ʚʳʧʦʣʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ 
ʵʢʩʧʣʫʘʪʘʮʠʠ. 

Watt Drive ʥʝ ʥʝʩʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʧʦʥʝʩʝʥʥʳʝ ʣʠʮʘʤʠ ʪʨʘʚʤʳ ʠʣʠ ʧʦʚʨʝʞʜʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʣʠ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, 
ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʩʦʙʣʶʜʝʥʠʷ ʥʘʩʪʦʷʱʝʡ ʀʄ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʚʩʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʜʝʬʝʢʪʳ ʠʩʢʣʶʯʘʝʪʩʷ. 

1.4 ɿʘʷʚʣʝʥʠʝ ʦʙ ʘʚʪʦʨʩʢʦʤ ʧʨʘʚʝ ʠ ʧʨʘʚʝ ʟʘʱʠʪʳ 

ɺʩʝ ʪʝʭʥʠʯʝʩʢʠʝ ʜʦʢʫʤʝʥʪʳ ʟʘʱʠʱʝʥʳ ʘʚʪʦʨʩʢʠʤ ʧʨʘʚʦʤ. ʇʝʨʝʨʘʙʦʪʢʘ, ʢʦʧʠʨʦʚʘʥʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʪʘʢʠʭ ʜʦʢʫʤʝʥʪʦʚ, 
ʜʘʞʝ ʚ ʢʘʯʝʩʪʚʝ ʚʳʜʝʨʞʝʢ, ʘ ʪʘʢʞʝ ʠʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘʧʨʝʱʝʥʦ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʥʘ ʪʦ ʙʳʣʦ ʧʦʣʫʯʝʥʦ 
ʨʘʟʨʝʰʝʥʠʝ ʚ ʧʠʩʴʤʝʥʥʦʡ ʬʦʨʤʝ. 

2 ʆʙʱʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ɿʘʢʘʟʯʠʢ ʦʪʚʝʯʘʝʪ ʟʘ ʥʘʩʪʨʦʡʢʫ ʨʝʜʫʢʪʦʨʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʜʣʝʞʘʱʝʡ ʠʥʞʝʥʝʨʥʦʡ ʧʨʘʢʪʠʢʦʡ. 

ʅʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʧʦʣʦʞʝʥʠʷ ʜʘʥʥʦʡ ʀʥʩʪʨʫʢʮʠʠ ʧʦ ʤʦʥʪʘʞʫ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʪʚʝʨʞʜʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʝʜʫʢʪʦʨʦʚ, 
ʘ ʪʘʢʞʝ ʜʣʷ ʩʦʙʣʶʜʝʥʠʷ ʛʘʨʘʥʪʠʡʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ. 

ʇʝʨʝʜ ʚʚʦʜʦʤ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚʩʝ ʠʟʜʝʣʠʷ ʧʦʜʣʝʞʘʪ ʧʨʦʚʝʨʢʠ ʥʘ ʥʘʣʠʯʠʝ ʜʝʬʝʢʪʦʚ. ʅʠʢʦʛʜʘ ʥʝ ʚʚʦʜʠʪʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 
ʠʟʜʝʣʠʝ ʩ ʜʝʬʝʢʪʘʤʠ. 

ʇʨʝʞʜʝ ʯʝʤ ʧʨʦʚʦʜʠʪʴ ʨʘʙʦʪʳ ʧʦ ʫʩʪʘʥʦʚʢʝ, ʤʦʥʪʘʞʫ ʠʣʠ ʦʙʩʣʫʞʠʚʘʥʠʶ, ʚʥʠʤʘʪʝʣʴʥʦ ʦʟʥʘʢʦʤʴʪʝʩʴ ʩ ʜʘʥʥʦʡ ʀʥʩʪʨʫʢʮʠʝʡ. 

ʄʦʥʪʘʞ, ʟʘʧʫʩʢ, ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʝʤʦʥʪ ʨʝʜʫʢʪʦʨʘ / ʤʦʪʦʨʘ-ʨʝʜʫʢʪʦʨʘ, ʘ ʪʘʢʞʝ ʨʘʙʦʪʳ ʥʘ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʠ ʤʦʞʝʪ 
ʧʨʦʚʦʜʠʪʴ ʪʦʣʴʢʦ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʧʝʨʩʦʥʘʣ, ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʶʱʝʝ: 

ƴ ʀʥʩʪʨʫʢʮʠʠ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ƴ ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʵʪʠʢʝʪʢʠ/ʟʘʚʦʜʩʢʠʝ ʪʘʙʣʠʯʢʠ ʥʘ ʨʝʜʫʢʪʦʨʝ/ ʤʦʪʦʨʝ-ʨʝʜʫʢʪʦʨʝ 

ƴ ɺʩʶ ʜʨʫʛʫʶ ʧʨʦʝʢʪʥʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ, ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʥʘʣʘʜʢʝ, ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ƴ ʉʧʝʮʠʬʠʢʘʮʠʠ ʧʨʠʚʦʜʘ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʠʚʦʜʫ 

ƴ ʇʨʠʤʝʥʠʤʳʝ ʨʝʛʠʦʥʘʣʴʥʳʝ ʠ ʥʘʮʠʦʥʘʣʴʥʳʝ ʥʦʨʤʘʪʠʚʳ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ. 

 ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ! 

ʈʘʙʦʪʘ ʨʘʟʨʝʰʝʥʘ ʪʦʣʴʢʦ: 

ƴ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʤ ʧʨʠʚʦʜʝ,  

ƴ ʚ ʦʪʢʣʶʯʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ 

ƴ ʫʙʝʜʠʚʰʠʩʴ, ʯʪʦ ʚʢʣʶʯʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ. 



 
ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʤʦʥʪʘʞʫ MAS® - ʈʝʜʫʢʪʦʨʳ ʠ ʤʦʪʦʨʳ-ʨʝʜʫʢʪʦʨʳ 

 

Watt Drive Antriebstechnik GmbH · A-2753 Markt Piesting · Wöllersdorfer Str. 68 · Phone: +43(0)2633 404-0 · Fax: +43(0)2633 404-220 · Mail: watt@wattdrive.com · Web: www.wattdrive.com  6 

 

ʈʘʙʦʪʘ ʧʨʠʚʦʜʘ ʩ ʧʨʝʦʙʨʘʟʦʚʘʪʝʤ ʯʘʩʪʦʪʳ ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʩʦʙʣʶʜʝʥʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, 
ʫʢʘʟʘʥʥʳʝ ʥʘ ʟʘʚʦʜʩʢʦʡ ʪʘʙʣʠʯʢʝ ʜʚʠʛʘʪʝʣʷ. 

 ATEX! 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʜʫʢʪʦʨʦʚ/ʤʦʪʦʨʦʚ-ʨʝʜʫʢʪʦʨʦʚ ʚ ʛʦʨʶʯʠʭ ʛʘʟʦʚʳʭ ʩʤʝʩʷʭ ʠʣʠ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʧʳʣʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 
ʚʟʦʨʚʘʪʴʩʷ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʛʦʨʷʯʠʤʠ, ʥʝʩʫʱʠʤʠ ʥʘʛʨʫʟʢʫ ʠ ʜʚʠʞʫʱʠʤʠʩʷ ʜʝʪʘʣʷʤʠ, ʤʦʞʝʪ ʧʦʚʣʝʯʴ ʟʘ ʩʦʙʦʡ ʩʤʝʨʪʴ 
ʠʣʠ ʩʝʨʴʝʟʥʳʝ ʪʨʘʚʤʳ. 

3 ʆʧʠʩʘʥʠʝ ʨʝʜʫʢʪʦʨʘ, ʤʦʪʦʨʘ-ʨʝʜʫʢʪʦʨʘ 

3.1 ɿʘʚʦʜʩʢʘʷ ʪʘʙʣʠʯʢʘ 

ɺʩʝ ʜʘʥʥʳʝ, ʫʢʘʟʘʥʥʳʝ ʥʘ ʟʘʚʦʜʩʢʦʡ ʪʘʙʣʠʯʢʝ, ʦʧʨʝʜʝʣʷʶʪ ʧʨʝʜʝʣʳ ʮʝʣʝʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʜʫʢʪʦʨʘ. ʕʪʠʤʠ ʜʘʥʥʳʤʠ 
ʚʩʝʛʜʘ ʩʣʝʜʫʝʪ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ. 

ɹʦʣʝʝ ʜʝʪʘʣʴʥʦ ʪʝʭʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʠ ʯʝʨʪʝʞʠ ʨʘʩʩʤʦʪʨʝʥʳ ʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʢʘʪʘʣʦʛʝ ʧʦ ʤʦʪʦʨ-ʨʝʜʫʢʪʦʨʘʤ.  
ʉʣʝʜʫʝʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦʩʣʝʜʥʝʡ ʨʝʚʠʟʠʝʡ ʢʘʪʘʣʦʛʘ. 

                  
 

ʄʦʪʦʨ-ʨʝʜʫʢʪʦʨ 
(ʆʙʳʯʥʳʡ ʚʠʜ) 

 ʈʝʜʫʢʪʦʨ ʚʦ ʚʟʨʳʚʦʦʧʘʩʥʦʡ ʟʦʥʝ 
(ʆʙʳʯʥʳʡ ʚʠʜ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

HF 70A é ʆʙʦʟʥʘʯʝʥʠʝ ʪʠʧʘ 

# 10é ʉʝʨʠʡʥʳʡ ʥʦʤʝʨ ʨʝʜʫʢʪʦʨʘ 

1,5 ʢɺ ʄʦʱʥʦʩʪʴ 

31 ʤʠʥ-1 ʉʢʦʨʦʩʪʴ 

465 ʅʤ ʂʨʫʪʷʱʠʡ ʤʦʤʝʥʪ 

B5 ʄʦʥʪʘʞʥʦʝ ʧʦʣʦʞʝʥʠʝ 

i=33,08 ʇʝʨʝʜʘʪʦʯʥʦʝ ʯʠʩʣʦ 

II ɻʨʫʧʧʘ ʧʨʠʙʦʨʦʚ 

2 ʂʘʪʝʛʦʨʠʷ 

D ɺʟʨʳʚʦʦʧʘʩʥʘʷ ʘʪʤʦʩʬʝʨʘ 

c ʊʠʧ ʟʘʱʠʪʳ ʦʪ ʚʦʩʧʣʘʤʝʥʝʥʠʷ 

120° ʂʣʘʩʩ ʥʘʛʨʝʚʦʩʪʦʡʢʦʩʪʠ ʠʣʠ ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ 
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3.2 ʆʙʦʟʥʘʯʝʥʠʝ ʪʠʧʦʚ 

 

 

 

 

ʆʙʦʟʥʘʯʝʥʠʝ ʪʠʧʘ (ʧʨʠʤʝʨ) HF 70A 3B 100L-04E TH FL IG ASA 66C 3B 90S/L-04E BR20  

ʄʦʜʝʣʴʥʳʡ ʨʷʜ H (ʉʦʦʩʥʳʡ ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ 
              ʨʝʜʫʢʪʦʨ) 

A (ʇʣʦʩʢʠʡ ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʨʝʜʫʢʪʦʨ) 

ɺʦʟʤʦʞʥʦʝ ʠʩʧʦʣʥʝʥʠʝ 
ʨʝʜʫʢʪʦʨʘ 

HU (ʄʦʥʦʙʣʦʢ®) 
HF (ʉ ʬʣʘʥʮʝʤ) 
HG (ʅʘ ʣʘʧʘʭ) 

ASA (ʆʧʦʨʘ + ʇʦʣʳʡ ʚʘʣ) 
AS (ʆʧʦʨʘ + ɺʳʭʦʜʥʦʡ ʚʘʣ) 
ASS (ʆʧʦʨʘ + ʉʪʷʞʥʘʷ ʤʫʬʪʘ) 
ASZ (ʆʧʦʨʘ + ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʚʳʭʦʜʥʦʡ ʚʘʣ) 
AFA (ʌʣʘʥʝʮ + ʇʦʣʳʡ ʚʘʣ) 
AF (ʌʣʘʥʝʮ + ɺʳʭʦʜʥʦʡ ʚʘʣ) 
AFS (ʌʣʘʥʝʮ + ʉʪʷʞʥʘʷ ʤʫʬʪʘ) 
ARA (ʀʩʧʦʣʥʝʥʠʝ ʤʝʰʘʣʢʠ ʩ ʧʦʣʳʤ ʚʘʣʦʤ) 
AR (ʀʩʧʦʣʥʝʥʠʝ ʤʝʰʘʣʢʠ ʩ ʚʳʭʦʜʥʳʤ ʚʘʣʦʤ) 
ARS (ʀʩʧʦʣʥʝʥʠʝ ʤʝʰʘʣʢʠ ʩʦ ʩʪʷʞʥʦʡ ʤʫʬʪʦʡ) 

ɺʦʟʤʦʞʥʳʝ ʨʘʟʤʝʨʳ 
ʨʝʜʫʢʪʦʨʦʚ 

40, 41, 50, 51, 55, 60, 65, 70, 80, 85, 
110, 130, 133, 136 

46, 56, 66, 76, 86 

ʂʦʜ ʩʪʫʧʝʥʠ ʨʝʜʫʢʪʦʨʘ E (1-ʩʪʫʧʝʥʴ) 
A, S (2-ʩʪʫʧʝʥʠ) 
C (3-ʩʪʫʧʝʥʠ) 
D (4-ʩʪʫʧʝʥʠ) 
F (5-ʩʪʫʧʝʥʝʡ) 

A, S (2-ʩʪʫʧʝʥʠ) 
C (3-ʩʪʫʧʝʥʠ) 
D (4-ʩʪʫʧʝʥʠ) 

ʆʙʦʟʥʘʯʝʥʠʝ ʪʠʧʘ (ʧʨʠʤʝʨ) FUA 111C 3B 112M-04E MIP KUA 75C 3A 63-04F SD 

ʄʦʜʝʣʴʥʳʡ ʨʷʜ F (ʎʠʣʠʥʜʨʠʯʝʩʢʠʡ ʨʝʜʫʢʪʦʨ ʩ 
             ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʚʘʣʘʤʠ) 

K (ʎʠʣʠʥʜʨʦ-ʢʦʥʠʯʝʩʢʠʡ ʨʝʜʫʢʪʦʨ) 

ɺʦʟʤʦʞʥʦʝ ʠʩʧʦʣʥʝʥʠʝ 
ʨʝʜʫʢʪʦʨʘ 

FUA ( ʄʦʥʦʙʣʦʢ ® + ʇʦʣʳʡ ʚʘʣ) 
FU ( ʄʦʥʦʙʣʦʢ ® + ɺʳʭʦʜʥʦʡ ʚʘʣ) 
FUS ( ʄʦʥʦʙʣʦʢ ® + ʉʪʷʞʥʘʷ ʤʫʬʪʘ) 
FUZ  ( ʄʦʥʦʙʣʦʢ ® + ɼʚʫʭʩʪʦʨʦʥʥʠʡ  
             ʚʳʭʦʜʥʦʡ ʚʘʣ) 
FFA (ʌʣʘʥʝʮ + ʇʦʣʳʡ ʚʘʣ) 
FF (ʌʣʘʥʝʮ + ɺʳʭʦʜʥʦʡ ʚʘʣ) 
FFS (ʌʣʘʥʝʮ + ʉʪʷʞʥʘʷ ʤʫʬʪʘ) 
FSA (ʆʧʦʨʘ + ʇʦʣʳʡ ʚʘʣ) 
FS (ʆʧʦʨʘ + ɺʳʭʦʜʥʦʡ ʚʘʣ) 
FSS (ʆʧʦʨʘ + ʉʪʷʞʥʘʷ ʤʫʬʪʘ) 
FSZ (ʆʧʦʨʘ + ɼʚʫʭʩʪʦʨʦʥʥʠʡ 
             ʚʳʭʦʜʥʦʡ ʚʘʣ) 
FRA (ʀʩʧʦʣʥʝʥʠʝ ʤʝʰʘʣʢʠ ʩ  
             ʧʦʣʳʤ ʚʘʣʦʤ) 
FR (ʀʩʧʦʣʥʝʥʠʝ ʤʝʰʘʣʢʠ ʩ 
             ʚʳʭʦʜʥʳʤ ʚʘʣʦʤ) 
FRS (ʀʩʧʦʣʥʝʥʠʝ ʤʝʰʘʣʢʠ ʩʦ  
             ʩʪʷʞʥʦʡ ʤʫʬʪʦʡ) 

KUA ( ʄʦʥʦʙʣʦʢ ® + ʇʦʣʳʡ ʚʘʣ) 
KU ( ʄʦʥʦʙʣʦʢ ® + ɺʳʭʦʜʥʦʡ ʚʘʣ) 
KUS (ʆʧʦʨʘ + ʉʪʷʞʥʘʷ ʤʫʬʪʘ) 
KUZ ( ʄʦʥʦʙʣʦʢ ® + ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʚʳʭʦʜʥʦʡ ʚʘʣ) 
KSA (ʆʧʦʨʘ + ʇʦʣʳʡ ʚʘʣ) 
KSS (ʆʧʦʨʘ + ʉʪʷʞʥʘʷ ʤʫʬʪʘ) 
KFA (ʌʣʘʥʝʮ + ʇʦʣʳʡ ʚʘʣ) 
KF (ʌʣʘʥʝʮ + ɺʳʭʦʜʥʦʡ ʚʘʣ) 
KFS (ʌʣʘʥʝʮ + ʉʪʷʞʥʘʷ ʤʫʬʪʘ) 
KRA (ʀʩʧʦʣʥʝʥʠʝ ʤʝʰʘʣʢʠ ʩ ʧʦʣʳʤ ʚʘʣʦʤ) 
KR (ʀʩʧʦʣʥʝʥʠʝ ʤʝʰʘʣʢʠ ʩ ʚʳʭʦʜʥʳʤ ʚʘʣʦʤ) 
KRS (ʀʩʧʦʣʥʝʥʠʝ ʤʝʰʘʣʢʠ ʩʦ ʩʪʷʞʥʦʡ ʤʫʬʪʦʡ) 

ɺʦʟʤʦʞʥʳʝ ʨʘʟʤʝʨʳ 
ʨʝʜʫʢʪʦʨʦʚ 

111, 131, 137 40, 50, 60, 70, 75, 77, 80, 86, 110, 136 

ʏʠʩʣʦ ʩʪʫʧʝʥʝʡ ʨʝʜʫʢʪʦʨʘ 111, 131: 
A, S (2-ʩʪʫʧʝʥʠ) 
C (3-ʩʪʫʧʝʥʠ) 
D (4-ʩʪʫʧʝʥʠ) 
F (5-ʩʪʫʧʝʥʝʡ) 
 
137: 
A (3-ʩʪʫʧʝʥʠ) 
C (4-ʩʪʫʧʝʥʠ) 
D (5-ʩʪʫʧʝʥʝʡ) 

40, 50, 60, 70, 75: 
A (2- ʩʪʫʧʝʥʠ) 
C (3-ʩʪʫʧʝʥʠ) 
D (4-ʩʪʫʧʝʥʠ) 
 
77, 80, 86, 110, 136: 
A (3-ʩʪʫʧʝʥʠ) 
C (4-ʩʪʫʧʝʥʠ) 
D (5-ʩʪʫʧʝʥʝʡ) 
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4 ʊʨʘʥʩʧʦʨʪʠʨʦʚʢʘ 

ʇʦ ʧʦʩʪʘʚʢʝ ʨʝʜʫʢʪʦʨ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʠʪʴ ʥʘ ʥʘʣʠʯʠʝ ʜʝʬʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʧʦʷʚʠʪʴʩʷ ʚʦ ʚʨʝʤʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ. ɽʩʣʠ 
ʩʦʩʪʦʷʥʠʝ ʨʝʜʫʢʪʦʨʘ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ, ʚʦʟʤʦʞʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʷʪʴ ʤʝʨʳ ʚʦ ʠʟʙʝʞʘʥʠʝ ʚʚʦʜʘ ʨʝʜʫʢʪʦʨʘ ʚ 
ʵʢʩʧʣʫʘʪʘʮʠʶ. 

ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʦʜʲʝʤʘ ʤʦʪʦʨ-ʨʝʜʫʢʪʦʨʦʚ ʩʣʝʜʫʝʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʨʳʤ-ʙʦʣʪʘʤʠ, ʩʦʛʣʘʩʥʦ DIN 580. ɽʩʣʠ ʨʳʤ-ʙʦʣʪ 
ʧʦʩʪʘʚʣʷʝʪʩʷ ʦʪʜʝʣʴʥʦ, ʦʥ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ ʚʢʨʫʯʝʥ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʨʝʟʴʙʦʚʦʝ ʦʪʚʝʨʩʪʠʝ ʥʘ ʨʝʜʫʢʪʦʨʝ (ʩʤ. ʨʠʩ.1). 

ʆʙʦʟʥʘʯʝʥʠʝ ʪʠʧʘ (ʧʨʠʤʝʨ) SSA 455A 3A 80-04E CF 130A 3C 200M/L-04E SG 

ʄʦʜʝʣʴʥʳʡ ʨʷʜ S (ʎʠʣʠʥʜʨʦ-ʯʝʨʚʷʯʥʳʡ ʨʝʜʫʢʪʦʨ) C (ʎʠʣʠʥʜʨʦ-ʢʦʥʠʯʝʩʢʠʡ ʨʝʜʫʢʪʦʨ ʚ ʩ 
             ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʚʘʣʘʤʠ) 

ɺʦʟʤʦʞʥʦʝ ʠʩʧʦʣʥʝʥʠʝ 
ʨʝʜʫʢʪʦʨʘ 

SUA ( ʄʦʥʦʙʣʦʢ ® + ʇʦʣʳʡ ʚʘʣ) 
SU ( ʄʦʥʦʙʣʦʢ ® + ɺʳʭʦʜʥʦʡ ʚʘʣ) 
SUS ( ʄʦʥʦʙʣʦʢ ® + ʉʪʷʞʥʘʷ ʤʫʬʪʘ) 
SUZ  ( ʄʦʥʦʙʣʦʢ ® + ɼʚʫʭʩʪʦʨʦʥʥʠʡ  
             ʚʳʭʦʜʥʦʡ ʚʘʣ) 
SFA (ʌʣʘʥʝʮ + ʇʦʣʳʡ ʚʘʣ) 
SF (ʌʣʘʥʝʮ + ɺʳʭʦʜʥʦʡ ʚʘʣ) 
SFS (ʌʣʘʥʝʮ + ʉʪʷʞʥʘʷ ʤʫʬʪʘ) 
SSA (ʆʧʦʨʘ + ʇʦʣʳʡ ʚʘʣ) 
SS (ʆʧʦʨʘ + ɺʳʭʦʜʥʦʡ ʚʘʣ) 

CUA ( ʄʦʥʦʙʣʦʢ ® + ʇʦʣʳʡ ʚʘʣ) 
CU ( ʄʦʥʦʙʣʦʢ ® + ɺʳʭʦʜʥʦʡ ʚʘʣ) 
CUS ( ʄʦʥʦʙʣʦʢ ® + ʉʪʷʞʥʘʷ ʤʫʬʪʘ) 
CUZ  ( ʄʦʥʦʙʣʦʢ ® + ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʚʳʭʦʜʥʦʡ ʚʘʣ) 
CFA (ʌʣʘʥʝʮ + ʇʦʣʳʡ ʚʘʣ) 
CF (ʌʣʘʥʝʮ + ɺʳʭʦʜʥʦʡ ʚʘʣ) 
CFS (ʌʣʘʥʝʮ + ʉʪʷʞʥʘʷ ʤʫʬʪʘ) 
CSA (ʆʧʦʨʘ + ʇʦʣʳʡ ʚʘʣ) 
CS (ʆʧʦʨʘ + ɺʳʭʦʜʥʦʡ ʚʘʣ) 
CSS (ʆʧʦʨʘ + ʉʪʷʞʥʘʷ ʤʫʬʪʘ) 
CSZ  (ʆʧʦʨʘ + ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʚʳʭʦʜʥʦʡ ʚʘʣ) 

ɺʦʟʤʦʞʥʳʝ ʨʘʟʤʝʨʳ 
ʨʝʜʫʢʪʦʨʦʚ 

454, 455, 506, 507, 608, 609 70, 80, 85, 110, 130 

ʏʠʩʣʦ ʩʪʫʧʝʥʝʡ ʨʝʜʫʢʪʦʨʘ A, B, S (2-ʩʪʫʧʝʥʠ) 

C (3-ʩʪʫʧʝʥʠ) 
 

A (3-ʩʪʫʧʝʥʠ) 
C (4-ʩʪʫʧʝʥʠ) 
D (5-ʩʪʫʧʝʥʝʡ) 

ʊʠʧ ʚʭʦʜʥʦʡ ʰʝʩʪʝʨʥʠ 

63.. ï 225... ɻʘʙʘʨʠʪ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ WATT 

IA.., IAK.. IEC-ʘʜʘʧʪʝʨ 

SA.. ʉʝʨʚʦʘʜʘʧʪʝʨ 

NA.. NEMA-ʘʜʘʧʪʝʨ 

WN ɺʭʦʜʥʦʡ ʚʘʣ 

WN-RSG ɺʭʦʜʥʦʡ ʚʘʣ ʩ ʙʣʦʢʠʨʘʪʦʨʦʤ ʦʙʨʘʪʥʦʛʦ ʭʦʜʘ 

IEC.. ʇʨʷʤʦʝ ʩʦʝʜʠʥʝʥʠʝ ʩ ʜʚʠʛʘʪʝʣʝʤ 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʜʚʠʛʘʪʝʣʷ 

ʆʙʦʟʥʘʯʝʥʠʝ ʤʦʜʝʣʠ (ʧʨʠʤʝʨ) 3B 100L-04F SH K1 KB MIP BRH40 FL SD 

3B 100L-04F ʊʠʧ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ 

TH, TF, KTY ʂʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʳ 

FL ʇʨʠʥʫʜʠʪʝʣʴʥʦʝ ʦʭʣʘʞʜʝʥʠʝ 

IG, SG ʕʥʢʦʜʝʨ 

BR.. ʊʦʨʤʦʟ 

BBR.. ɼʚʦʡʥʦʡ ʪʦʨʤʦʟ 

BRH.. ʊʦʨʤʦʟ ʩ ʨʫʯʢʦʡ ʨʫʯʥʦʛʦ ʨʘʩʪʦʨʤʘʞʠʚʘʥʠʷ 

BRHA.. ʊʦʨʤʦʟ ʩ ʨʫʯʢʦʡ ʨʫʯʥʦʛʦ ʨʘʩʪʦʨʤʘʞʠʚʘʥʠʷ ʠ ʩʪʦʧʦʨʥʳʤ ʤʝʭʘʥʠʟʤʦʤ 

KKM, RSM ɹʣʦʢʠʨʘʪʦʨ ʦʙʨʘʪʥʦʛʦ ʭʦʜʘ 

U, UW ʀʩʧʦʣʥʝʥʠʝ ʙʝʟ ʚʝʥʪʠʣʷʪʦʨʘ 

KB ʆʪʚʝʨʩʪʠʝ ʜʣʷ ʩʣʠʚʘ ʢʦʥʜʝʥʩʘʪʘ 

SH ɸʥʪʠʢʦʥʜʝʥʩʘʪʥʳʡ ʧʦʜʦʛʨʝʚ 

K1, K2  ɿʘʱʠʪʘ ʦʪ ʘʪʤʦʩʬʝʨʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ 

MIP, MIG ɼʠʟʘʡʥ ʢʣʝʤʤʥʦʡ ʢʦʨʦʙʢʠ 

SD ɿʘʱʠʪʥʳʡ ʢʦʞʫʭ 

HR ʄʘʭʦʚʠʢ 

ZM ʄʝʪʘʣʣʠʯʝʩʢʠʡ ʚʝʥʪʠʣʷʪʦʨ 

ZL ʄʘʭʦʚʠʢ-ʚʝʥʪʠʣʷʪʦʨ 

ZWM, ZWV ɺʪʦʨʦʡ ʢʦʥʝʮ ʚʘʣʘ 



 
ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʤʦʥʪʘʞʫ MAS® - ʈʝʜʫʢʪʦʨʳ ʠ ʤʦʪʦʨʳ-ʨʝʜʫʢʪʦʨʳ 

 

Watt Drive Antriebstechnik GmbH · A-2753 Markt Piesting · Wöllersdorfer Str. 68 · Phone: +43(0)2633 404-0 · Fax: +43(0)2633 404-220 · Mail: watt@wattdrive.com · Web: www.wattdrive.com  9 

 

ʈʳʤ-ʙʦʣʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʜʝʞʥʦ ʟʘʬʠʢʩʠʨʦʚʘʥʳ, ʦʥʠ ʨʘʩʯʠʪʘʥʳ ʥʘ ʫʜʝʨʞʘʥʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʝʩʘ ʨʝʜʫʢʪʦʨʘ ʠ ʤʦʪʦʨ-
ʨʝʜʫʢʪʦʨʘ. ʉʣʝʜʫʝʪ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʧʦʣʦʞʝʥʠʷʤʠ, ʦʧʠʩʘʥʥʳʤʠ ʚ ʩʪʘʥʜʘʨʪʝ DIN 580:2010. 

ʀʩʢʣʶʯʠʪʴ ʚʣʠʷʥʠʝ ʧʦʩʪʦʨʦʥʥʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʥʘʛʨʫʟʦʢ. 

ʄʘʩʩʘ ʤ [ʢʛ] (ʊʘʙʣʠʮʘ 1) ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʠʣʦʞʝʥʥʦʡ ʥʘʛʨʫʟʢʝ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ F ʦʩʠ ʙʦʣʪʘ. 

ʇʦ ʚʦʟʤʦʞʥʦʩʪʠ ʨʳʤ-ʙʦʣʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʫʪʷʞʝʣʝʥʳ ʚʝʨʪʠʢʘʣʴʥʦ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʩʠ ʙʦʣʪʘ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʤʦʞʝʪ 
ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ, ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 
 
 
 
ʊʘʙʣʠʮʘ 1: ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʠʤʘʷ ʥʘʛʨʫʟʢʘ 
 

 
 

 

 

 

 
ʈʠʩ. 1: ʈʘʩʧʦʣʦʞʝʥʠʝ ʨʳʤ-ʙʦʣʪʘ   

 

ʉʦʦʩʥʳʡ ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ 
ʨʝʜʫʢʪʦʨ H40-H136 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

ʆʜʥʦʢʘʤʝʨʥʳʝ ʩʦʦʩʥʳʝ 
ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʨʝʜʫʢʪʦʨʳ  

H41E-H110E 

 

 ʇʣʦʩʢʠʡ ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ 
ʨʝʜʫʢʪʦʨ A46-A86 

 

ʎʠʣʠʥʜʨʠʯʝʩʢʠʡ ʨʝʜʫʢʪʦʨ ʩ 
ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʚʘʣʘʤʠ  

F111-F137 

 

ʎʠʣʠʥʜʨʦ-ʢʦʥʠʯʝʩʢʠʡ 
ʨʝʜʫʢʪʦʨ K40-K75 

 
 

 
 

ʎʠʣʠʥʜʨʦ-ʢʦʥʠʯʝʩʢʠʡ  
ʨʝʜʫʢʪʦʨ K77-K139 

 

 

ʎʠʣʠʥʜʨʦ-ʯʝʨʚʷʯʥʳʡ ʨʝʜʫʢʪʦʨ 
S454-S609 

 

 

ʎʠʣʠʥʜʨʦ-ʢʦʥʠʯʝʩʢʠʡ 
ʨʝʜʫʢʪʦʨ ʚ ʩ ʧʘʨʘʣʣʝʣʴʥʳʤʠ 

ʚʘʣʘʤʠ C70-C130 
 

 

 
 

 

5 ʍʨʘʥʝʥʠʝ 

ʆʙʱʠʝ ʧʦʣʦʞʝʥʠʷ: 

ʇʨʠ ʭʨʘʥʝʥʠʠ ʨʝʜʫʢʪʦʨʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʶʱʝʝ: 

ƴ ɺ ʮʝʣʦʤ, ʨʝʜʫʢʪʦʨʳ ʜʦʣʞʥʳ ʭʨʘʥʠʪʴʩʷ ʚ ʟʘʢʨʳʪʳʭ ʧʦʤʝʱʝʥʠʷʭ. 

ƴ ʆʢʨʫʞʘʶʱʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʤʘʢʩ. 25ÁC (77°F). 

ƴ ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʤʘʢʩ. 80%. 

ƴ ʈʝʜʫʢʪʦʨʳ ʥʝʦʙʭʦʜʠʤʦ ʟʘʱʠʪʠʪʴ ʦʪ ʧʨʷʤʦʛʦ ʩʦʣʥʝʯʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠʣʠ ʋʌ ʩʚʝʪʘ. 

ƴ ʈʝʜʫʢʪʦʨʳ ʥʝʣʴʟʷ ʭʨʘʥʠʪʴ ʚʙʣʠʟʠ ʘʛʨʝʩʩʠʚʥʳʭ ʠ ʢʦʨʨʦʜʠʨʫʶʱʠʭ ʚʝʱʝʩʪʚ. 

ƴ ʈʝʜʫʢʪʦʨʳ ʥʝʦʙʭʦʜʠʤʦ ʭʨʘʥʠʪʴ ʚ ʪʘʢʦʤ ʧʦʣʦʞʝʥʠʠ, ʚ ʢʦʪʦʨʦʤ ʚʧʦʩʣʝʜʩʪʚʠʠ ʦʥʠ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ. 

ƴ ʈʝʜʫʢʪʦʨʳ ʢʘʞʜʳʝ 6 ʤʝʩʷʮʝʚ ʥʝʦʙʭʦʜʠʤʦ ʚʨʘʱʘʪʴ ʥʘ 1-2 ʦʙʦʨʦʪʘ ʩʦ ʩʪʦʨʦʥʳ ʚʳʭʦʜʘ ʜʣʷ ʩʤʘʟʢʠ ʚʥʫʪʨʝʥʥʠʭ ʜʝʪʘʣʝʡ. 

ƴ ʈʝʜʫʢʪʦʨʳ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʱʠʱʝʥʳ ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʠ ʚʣʠʷʥʠʷ ʚʥʝʰʥʠʭ ʩʠʣ. 

 

ʈʝʟʴʙʘ M8 M10 M12 M16 M20 M24 M30 

ʤ [ʢʛ] 140 230 340 700 1200 1800 3200 
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ɼʣʠʪʝʣʴʥʦʝ ʭʨʘʥʝʥʠʝ: 

ƴ ɽʩʣʠ ʨʝʜʫʢʪʦʨʳ ʙʫʜʫʪ ʭʨʘʥʠʪʴʩʷ ʙʦʣʝʝ 12 ʤʝʩʷʮʝʚ, ʠʭ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʥʦʩʪʴʶ ʟʘʧʦʣʥʠʪʴ ʩʤʘʟʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ 
ʩʦʛʣʘʩʥʦ ʟʘʚʦʜʩʢʦʡ ʪʘʙʣʠʯʢʝ. 

ƴ ʅʝʦʙʨʘʙʦʪʘʥʥʳʝ ʜʝʪʘʣʠ ʠʟ ʦʛʦʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʩ ʚʳʭʦʜʥʦʡ ʩʪʦʨʦʥʳ ʨʝʜʫʢʪʦʨʘ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʱʠʱʝʥʳ ʩʨʝʜʩʪʚʦʤ ʦʪ 
ʢʦʨʨʦʟʠʠ (ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʝʨʢʘ ʢʘʞʜʳʝ ʧʦʣʛʦʜʘ). ɿʘʱʠʪʫ ʦʪ ʢʦʨʨʦʟʠʠ ʯʝʨʝʟ ʛʦʜ ʥʝʦʙʭʦʜʠʤʦ ʟʘʤʝʥʠʪʴ. 

ƴ ʇʝʨʝʜ ʟʘʧʫʩʢʦʤ ʨʝʜʫʢʪʦʨʘ, ʩʣʝʡʪʝ ʤʘʩʣʦ. ɽʩʣʠ ʤʘʩʣʷʥʳʭ ʢʘʤʝʨ ʥʝʩʢʦʣʴʢʦ, ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʤʘʩʣʦ ʙʳʣʦ ʩʣʠʪʦ ʩʦ ʚʩʝʭ 
ʤʘʩʣʷʥʳʭ ʢʘʤʝʨ. 

ƴ ʇʨʦʢʣʘʜʢʠ ʫʩʘʞʠʚʘʶʪʩʷ, ʦʩʦʙʝʥʥʦ ʧʦʩʣʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʙʝʟ ʥʘʛʨʫʟʢʠ. ʇʝʨʝʜ ʟʘʧʫʩʢʦʤ ʧʦʚʪʦʨʥʦ ʟʘʪʷʥʠʪʝ ʙʦʣʪʳ. 

ƴ ɿʘʪʝʤ ʟʘʣʝʡʪʝ ʚ ʨʝʜʫʢʪʦʨ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʘʩʣʘ, ʫʢʘʟʘʥʥʦʝ ʥʘ ʟʘʚʦʜʩʢʦʡ ʪʘʙʣʠʯʢʝ. 

ƴ ɽʩʣʠ ʨʝʜʫʢʪʦʨʳ ʭʨʘʥʷʪʩʷ ʙʦʣʝʝ 24 ʤʝʩʷʮʝʚ, ʧʝʨʝʜ ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʠʭ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʠʪʴ ʥʘ ʥʘʣʠʯʠʝ ʧʨʦʪʝʯʝʢ. ɽʩʣʠ 
ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʫʧʣʦʪʥʷʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʟʘʤʝʪʥʳ ʪʨʝʱʠʥʢʠ, ʪʘʢʠʝ ʜʝʪʘʣʠ ʥʝʦʙʭʦʜʠʤʦ ʟʘʤʝʥʠʪʴ. 
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6 ʂʦʥʩʪʨʫʢʮʠʷ ʨʝʜʫʢʪʦʨʘ 

ʅʠʞʝʧʨʠʚʝʜʝʥʥʳʝ ʯʝʨʪʝʞʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʢʦʥʩʪʨʫʢʮʠʶ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʨʝʜʫʢʪʦʨʦʚ ʚ ʪʝʦʨʠʠ. 

ʂʦʥʩʪʨʫʢʮʠʠ ʨʝʜʫʢʪʦʨʦʚ ʢʘʞʜʦʛʦ ʪʠʧʘ ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʧʨʠʚʝʜʝʥʥʳʭ ʥʠʞʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʘ ʨʝʜʫʢʪʦʨʘ, ʚʝʨʩʠʠ 
ʜʠʟʘʡʥʘ. 

6.1 ʆʙʱʠʡ ʚʠʜ ʢʦʥʩʪʨʫʢʮʠʠ ʩʦʦʩʥʦʛʦ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʨʝʜʫʢʪʦʨʘ H 

 
 

1 
1A 
1B 
2 
3F 
4 
6 
8 
11 
12 
13 
14 
16 
17 
17B 
19 
19B 
24 
25 
27 
43 
44 
44A 
45 

ʂʦʨʧʫʩ ʨʝʜʫʢʪʦʨʘ 
ʂʨʳʰʢʘ 
ʂʦʥʫʩʥʳʡ ʰʪʠʬʪ 
ʂʨʳʰʢʘ ʢʦʨʧʫʩʘ 
ʌʣʘʥʝʮ ʥʘ ʚʳʭʦʜʝ 
ʉʦʝʜʠʥʠʪʝʣʴʥʳʡ ʰʪʠʬʪ 
ʋʧʣʦʪʥʝʥʠʝ ʚʘʣʘ 
ɺʝʥʪʠʣʷʮʠʦʥʥʘʷ ʧʨʦʙʢʘ 
ʋʩʪʘʥʦʚʦʯʥʳʡ ʰʪʠʬʪ 
ʇʨʫʞʠʥʥʘʷ ʰʘʡʙʘ 
ʐʝʩʪʠʛʨʘʥʥʘʷ ʛʘʡʢʘ 
ʇʨʦʙʢʘ 
ʇʨʫʞʠʥʥʦʝ ʢʦʣʴʮʦ 
ɺʘʣ-ʰʝʩʪʝʨʥʷ 
ɺʪʫʣʢʘ 
ʆʧʦʨʥʦʝ ʢʦʣʴʮʦ 
ʈʝʛʫʣʠʨʦʚʦʯʥʳʡ ʜʠʩʢ 
ɿʫʙʯʘʪʦʝ ʢʦʣʝʩʦ ʧʝʨʚʦʡ ʩʪʫʧʝʥʠ 
ɺʘʣ-ʰʝʩʪʝʨʥʷ 
ʂʦʥʠʯʝʩʢʠʡ ʨʦʣʠʢʦʧʦʜʰʠʧʥʠʢ 
ʈʘʩʧʦʨʥʘʷ ʚʪʫʣʢʘ 
ʂʦʥʠʯʝʩʢʠʡ ʨʦʣʠʢʦʧʦʜʰʠʧʥʠʢ 
ʂʦʥʠʯʝʩʢʠʡ ʨʦʣʠʢʦʧʦʜʰʠʧʥʠʢ 
ɿʫʙʯʘʪʦʝ ʢʦʣʝʩʦ ʚʳʭʦʜʥʦʡ ʩʪʫʧʝʥʠ 

46 
47 
50 
50A 
50B 
61 
61A 
61B 
81 
84 
85 
85A 
85B 
85C 
86 
86A 
86B 
87 
87A 
88 
89 
200 
201 

ɺʳʭʦʜʥʦʡ ʚʘʣ 
ʎʠʣʠʥʜʨʠʯʝʩʢʠʡ ʰʪʠʬʪ 
ʆʧʦʨʥʘʷ ʧʣʠʪʘ 
ɺʠʥʪ ʩ ʰʝʩʪʠʛʨʘʥʥʦʡ ʛʦʣʦʚʢʦʡ 
ʇʨʝʜʦʭʨʘʥʠʪʝʣʴʥʘʷ ʰʘʡʙʘ 
ɺʠʥʪ ʩ ʛʦʣʦʚʢʦʡ ʩ ʫʛʣʫʙʣʝʥʠʝʤ ʧʦʜ ʢʣʶʯ 
ʇʨʫʞʠʥʥʘʷ ʰʘʡʙʘ 
ʐʝʩʪʠʛʨʘʥʥʘʷ ʛʘʡʢʘ 
ɺʠʥʪ ʩ ʛʦʣʦʚʢʦʡ ʩ ʫʛʣʫʙʣʝʥʠʝʤ ʧʦʜ ʢʣʶʯ 
ʐʧʦʥʢʘ 
ʇʨʫʞʠʥʥʦʝ ʢʦʣʴʮʦ 
ʆʧʦʨʥʦʝ ʢʦʣʴʮʦ 
ʈʝʛʫʣʠʨʦʚʦʯʥʳʡ ʜʠʩʢ 
ʈʝʛʫʣʠʨʦʚʦʯʥʳʡ ʜʠʩʢ 
ʇʨʫʞʠʥʥʦʝ ʢʦʣʴʮʦ 
ʆʧʦʨʥʦʝ ʢʦʣʴʮʦ 
ʈʝʛʫʣʠʨʦʚʦʯʥʳʡ ʜʠʩʢ 
ʇʨʫʞʠʥʥʦʝ ʢʦʣʴʮʦ 
ʆʧʦʨʥʦʝ ʢʦʣʴʮʦ 
ʇʨʫʞʠʥʥʦʝ ʢʦʣʴʮʦ 
ʆʧʦʨʥʦʝ ʢʦʣʴʮʦ 
ʇʨʦʢʣʘʜʢʘ 
ʇʨʦʢʣʘʜʢʘ 
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6.2 ʆʙʱʠʡ ʚʠʜ ʢʦʥʩʪʨʫʢʮʠʠ ʧʣʦʩʢʦʛʦ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʨʝʜʫʢʪʦʨʘ A 

 
 
1A 
1B 
1C 
2 
3F 
4 
6A 
6B 
8 
11 
12 
13 
14 
14A 
16 
17 
17B 
19 
19A 
19B 
24 
25 
27 
43 
44 
45 
46 
46A-H 
46A-S 
46A-V 

ʂʦʨʧʫʩ ʨʝʜʫʢʪʦʨʘ 
ʂʨʳʰʢʘ 
ɹʦʣʪ ʩ ʫʪʦʧʣʝʥʥʦʡ ʛʦʣʦʚʢʦʡ 
ʂʨʳʰʢʘ ʢʦʨʧʫʩʘ 
ʌʣʘʥʝʮ ʥʘ ʚʳʭʦʜʝ 
ʉʦʝʜʠʥʠʪʝʣʴʥʳʡ ʰʪʠʬʪ 
ʋʧʣʦʪʥʝʥʠʝ ʚʘʣʘ 
ʋʧʣʦʪʥʝʥʠʝ ʚʘʣʘ 
ɺʝʥʪʠʣʷʮʠʦʥʥʘʷ ʧʨʦʙʢʘ 
ʋʩʪʘʥʦʚʦʯʥʳʡ ʰʪʠʬʪ 
ʇʨʫʞʠʥʥʘʷ ʰʘʡʙʘ 
ʐʝʩʪʠʛʨʘʥʥʘʷ ʛʘʡʢʘ 
ʇʨʦʙʢʘ 
ʇʨʦʢʣʘʜʢʘ 
ʇʨʫʞʠʥʥʦʝ ʢʦʣʴʮʦ 
ɺʘʣ-ʰʝʩʪʝʨʥʷ 
ɺʪʫʣʢʘ 
ʆʧʦʨʥʦʝ ʢʦʣʴʮʦ 
ʈʝʛʫʣʠʨʦʚʦʯʥʳʡ ʜʠʩʢ 
ʈʝʛʫʣʠʨʦʚʦʯʥʳʡ ʜʠʩʢ 
ɿʫʙʯʘʪʦʝ ʢʦʣʝʩʦ ʧʝʨʚʦʡ ʩʪʫʧʝʥʠ  
ɺʘʣ-ʰʝʩʪʝʨʥʷ 
ʂʦʥʠʯʝʩʢʠʡ ʨʦʣʠʢʦʧʦʜʰʠʧʥʠʢ 
ʈʘʩʧʦʨʥʘʷ ʚʪʫʣʢʘ 
ʐʘʨʠʢʦʚʳʡ ʧʦʜʰʠʧʥʠʢ ʩ ʛʣʫʙʦʢʠʤ ʞʝʣʦʙʦʤ 
ɿʫʙʯʘʪʦʝ ʢʦʣʝʩʦ ʚʳʭʦʜʥʦʡ ʩʪʫʧʝʥʠ  
ɺʭʦʜʥʦʡ ʚʘʣ 
ʇʦʣʳʡ ʚʘʣ 
ʇʦʣʳʡ ʚʘʣ ʩʦ ʩʪʷʞʥʦʡ ʤʫʬʪʦʡ 
ɺʳʭʦʜʥʦʡ ʚʘʣ 

46A-D 
47 
50a 
50b 
51 
54 
59 
59A 
61 
70a 
70b 
70c 
81 
84 
84A 
84B 
85 
85A 
85B 
88 
89 
100 
170 
171a 
171b 
180 
181 
182 
199 
200 
201 

ɺʳʭʦʜʥʦʡ ʚʘʣ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ 
ʎʠʣʠʥʜʨʠʯʝʩʢʠʡ ʰʪʠʬʪ 
ɿʘʱʠʪʥʳʡ ʢʦʞʫʭ ʩʪʷʞʥʦʡ ʤʫʬʪʳ 
ɺʠʥʪ ʩ ʛʦʣʦʚʢʦʡ ʩ ʫʛʣʫʙʣʝʥʠʝʤ ʧʦʜ ʢʣʶʯ 
ʂʨʳʰʢʘ 
ʂʨʳʰʢʘ 
ʇʨʫʞʠʥʥʦʝ ʢʦʣʴʮʦ 
ʈʝʛʫʣʠʨʦʚʦʯʥʳʡ ʜʠʩʢ 
ɺʠʥʪ ʩ ʛʦʣʦʚʢʦʡ ʩ ʫʛʣʫʙʣʝʥʠʝʤ ʧʦʜ ʢʣʶʯ 
ʇʨʫʞʠʥʥʦʝ ʢʦʣʴʮʦ 
ʅʘʪʷʞʥʘʷ ʰʘʡʙʘ 
ɺʠʥʪ ʩ ʛʦʣʦʚʢʦʡ ʩ ʫʛʣʫʙʣʝʥʠʝʤ ʧʦʜ ʢʣʶʯ 
ɺʠʥʪ ʩ ʛʦʣʦʚʢʦʡ ʩ ʫʛʣʫʙʣʝʥʠʝʤ ʧʦʜ ʢʣʶʯ 
ʐʧʦʥʢʘ 
ʐʧʦʥʢʘ 
ʐʧʦʥʢʘ 
ʇʨʫʞʠʥʥʦʝ ʢʦʣʴʮʦ 
ʈʝʛʫʣʠʨʦʚʦʯʥʳʡ ʜʠʩʢ 
ʈʝʛʫʣʠʨʦʚʦʯʥʳʡ ʜʠʩʢ 
ʇʨʫʞʠʥʥʦʝ ʢʦʣʴʮʦ 
ʆʧʦʨʥʦʝ ʢʦʣʴʮʦ 
ɺʪʫʣʢʘ GLYCODUR 
ʉʪʷʞʥʘʷ ʤʫʬʪʘ 
ʇʨʝʜʦʭʨʘʥʠʪʝʣʴʥʘʷ ʢʨʳʰʢʘ ʜʣʷ ʧʦʣʦʛʦ ʚʘʣʘ 
ɺʠʥʪ ʩ ʛʦʣʦʚʢʦʡ ʩ ʫʛʣʫʙʣʝʥʠʝʤ ʧʦʜ ʢʣʶʯ 
ʅʘʙʦʨ ʨʝʟʠʥʦʚʳʭ ʧʦʜʫʰʝʢ 
ɺʠʥʪ ʩ ʰʝʩʪʠʛʨʘʥʥʦʡ ʛʦʣʦʚʢʦʡ 
ʐʝʩʪʠʛʨʘʥʥʘʷ ʛʘʡʢʘ 
ʇʨʦʢʣʘʜʢʘ ʢʘʨʪʝʨʘ ʨʝʜʫʢʪʦʨʘ 
ʇʨʦʢʣʘʜʢʘ 
ʇʨʦʢʣʘʜʢʘ 
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6.3 ʆʙʱʠʡ ʚʠʜ ʢʦʥʩʪʨʫʢʮʠʠ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʨʝʜʫʢʪʦʨʘ ʩ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʚʘʣʘʤʠ F 

 
 

1 
2 
3F 
4 
4A 
4B 
5A 
5B 
5C 
6A 
6B 
8 
11 
12 
13 
14 
14A 
16 
17 
17B 
19 
19A 
19B 
24 
25 
27 
43 
44 
45 
46 
46A-H 

ʂʦʨʧʫʩ ʨʝʜʫʢʪʦʨʘ (2 ʯʘʩʪʠ) 
ʂʨʳʰʢʘ 
ʌʣʘʥʝʮ ʥʘ ʚʳʭʦʜʝ  
ʉʦʝʜʠʥʠʪʝʣʴʥʳʡ ʰʪʠʬʪ 
ʉʦʝʜʠʥʠʪʝʣʴʥʳʡ ʰʪʠʬʪ 
ʎʠʣʠʥʜʨʠʯʝʩʢʠʡ ʰʪʠʬʪ 
ɺʠʥʪ ʩ ʰʝʩʪʠʛʨʘʥʥʦʡ ʛʦʣʦʚʢʦʡ 
ɺʠʥʪ ʩ ʰʝʩʪʠʛʨʘʥʥʦʡ ʛʦʣʦʚʢʦʡ 
ɺʠʥʪ ʩ ʰʝʩʪʠʛʨʘʥʥʦʡ ʛʦʣʦʚʢʦʡ 
ʋʧʣʦʪʥʝʥʠʝ ʚʘʣʘ 
ʋʧʣʦʪʥʝʥʠʝ ʚʘʣʘ 
ɺʝʥʪʠʣʷʮʠʦʥʥʘʷ ʧʨʦʙʢʘ 
ʋʩʪʘʥʦʚʦʯʥʳʡ ʰʪʠʬʪ 
ʇʨʫʞʠʥʥʘʷ ʰʘʡʙʘ 
ʐʝʩʪʠʛʨʘʥʥʘʷ ʛʘʡʢʘ 
ʇʨʦʙʢʘ 
ʈʳʤ-ʙʦʣʪ 
ʇʨʫʞʠʥʥʦʝ ʢʦʣʴʮʦ 
ɺʘʣ-ʰʝʩʪʝʨʥʷ 
ɺʪʫʣʢʘ 
ʆʧʦʨʥʦʝ ʢʦʣʴʮʦ 
ʈʝʛʫʣʠʨʦʚʦʯʥʳʡ ʜʠʩʢ 
ʈʝʛʫʣʠʨʦʚʦʯʥʳʡ ʜʠʩʢ 
ɿʫʙʯʘʪʦʝ ʢʦʣʝʩʦ ʧʝʨʚʦʡ ʩʪʫʧʝʥʠ  
ɺʘʣ-ʰʝʩʪʝʨʥʷ 
ʂʦʥʠʯʝʩʢʠʡ ʨʦʣʠʢʦʧʦʜʰʠʧʥʠʢ 
ʈʘʩʧʦʨʥʘʷ ʚʪʫʣʢʘ 
ʐʘʨʠʢʦʚʳʡ ʧʦʜʰʠʧʥʠʢ ʩ ʛʣʫʙʦʢʠʤ ʞʝʣʦʙʦʤ 
ɿʫʙʯʘʪʦʝ ʢʦʣʝʩʦ ʚʳʭʦʜʥʦʡ ʩʪʫʧʝʥʠ  
ɺʩʪʘʚʥʦʡ ʚʘʣ 
ʇʦʣʳʡ ʚʘʣ 

46A-S 
46A-D 
46A-V 
46D 
47 
50a 
50b 
54 
58A 
58B 
58C 
59 
61 
70a 
70b 
70c 
81 
84 
84A 
84B 
85 
85A 
85B 
100 
170 
171a 
171b 
180 
181 
182 
199 
200 
201 

ʇʦʣʳʡ ʚʘʣ ʩʦ ʩʪʷʞʥʦʡ ʤʫʬʪʦʡ 
ɺʳʭʦʜʥʦʡ ʚʘʣ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ 
ɺʳʭʦʜʥʦʡ ʚʘʣ  
ʇʨʫʞʠʥʥʦʝ ʢʦʣʴʮʦ 
ʐʧʦʥʢʘ 
ɿʘʱʠʪʥʳʡ ʢʦʞʫʭ ʩʪʷʞʥʦʡ ʤʫʬʪʳ 
ɺʠʥʪ ʩ ʰʝʩʪʠʛʨʘʥʥʦʡ ʛʦʣʦʚʢʦʡ 
ʂʨʳʰʢʘ 
ʈʝʛʫʣʠʨʦʚʦʯʥʳʡ ʜʠʩʢ 
ʈʝʛʫʣʠʨʦʚʦʯʥʳʡ ʜʠʩʢ 
ʈʝʛʫʣʠʨʦʚʦʯʥʳʡ ʜʠʩʢ 
ʇʨʫʞʠʥʥʦʝ ʢʦʣʴʮʦ 
ɺʠʥʪ ʩ ʛʦʣʦʚʢʦʡ ʩ ʫʛʣʫʙʣʝʥʠʝʤ ʧʦʜ ʢʣʶʯ 
ʇʨʫʞʠʥʥʦʝ ʢʦʣʴʮʦ 
ʅʘʪʷʞʥʘʷ ʰʘʡʙʘ 
ɺʠʥʪ ʩ ʛʦʣʦʚʢʦʡ ʩ ʫʛʣʫʙʣʝʥʠʝʤ ʧʦʜ ʢʣʶʯ 
ɺʠʥʪ ʩ ʛʦʣʦʚʢʦʡ ʩ ʫʛʣʫʙʣʝʥʠʝʤ ʧʦʜ ʢʣʶʯ 
ʐʧʦʥʢʘ 
ʐʧʦʥʢʘ 
ʐʧʦʥʢʘ 
ʇʨʫʞʠʥʥʦʝ ʢʦʣʴʮʦ 
ʆʧʦʨʥʦʝ ʢʦʣʴʮʦ 
ʈʝʛʫʣʠʨʦʚʦʯʥʳʡ ʜʠʩʢ 
ɺʪʫʣʢʘ GLYCODUR 
ʉʪʷʞʥʘʷ ʤʫʬʪʘ 
ɿʘʱʠʪʥʳʡ ʢʦʞʫʭ ʧʦʣʦʛʦ ʚʘʣʘ 
ɺʠʥʪ ʩ ʛʦʣʦʚʢʦʡ ʩ ʫʛʣʫʙʣʝʥʠʝʤ ʧʦʜ ʢʣʶʯ 
ʅʘʙʦʨ ʨʝʟʠʥʦʚʳʭ ʧʦʜʫʰʝʢ 
ɺʠʥʪ ʩ ʰʝʩʪʠʛʨʘʥʥʦʡ ʛʦʣʦʚʢʦʡ 
ʐʝʩʪʠʛʨʘʥʥʘʷ ʛʘʡʢʘ 
ʇʨʦʢʣʘʜʢʘ ʢʘʨʪʝʨʘ ʨʝʜʫʢʪʦʨʘ 
ʇʨʦʢʣʘʜʢʘ 
ʇʨʦʢʣʘʜʢʘ 
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6.4 ʆʙʱʠʡ ʚʠʜ ʢʦʥʩʪʨʫʢʮʠʠ ʮʠʣʠʥʜʨʦ-ʯʝʨʚʷʯʥʦʛʦ ʨʝʜʫʢʪʦʨʘ S 

 
 

 
1 
3F 
6 
8 
11 
13 
14 
14A 
16 
17 
17B 
20 
20A 
24 
30 
31 
38 
46 
46A-D 
46A-H 
46A-S 
46A-V 
47 
48 
50a 
50b 

ʂʦʨʧʫʩ ʨʝʜʫʢʪʦʨʘ 
ʌʣʘʥʝʮ ʥʘ ʚʳʭʦʜʝ 
ʋʧʣʦʪʥʝʥʠʝ ʚʘʣʘ 
ɺʝʥʪʠʣʷʮʠʦʥʥʘʷ ʧʨʦʙʢʘ 
ʋʩʪʘʥʦʚʦʯʥʳʡ ʰʪʠʬʪ 
ʐʝʩʪʠʛʨʘʥʥʘʷ ʛʘʡʢʘ 
ʇʨʦʙʢʘ 
ʇʨʦʢʣʘʜʢʘ 
ʇʨʫʞʠʥʥʦʝ ʢʦʣʴʮʦ 
ɺʘʣ-ʰʝʩʪʝʨʥʷ 
ɺʪʫʣʢʘ 
ʆʧʦʨʥʦʝ ʢʦʣʴʮʦ 
ʈʝʛʫʣʠʨʦʚʦʯʥʳʡ ʜʠʩʢ 
ɿʫʙʯʘʪʦʝ ʢʦʣʝʩʦ ʧʝʨʚʦʡ ʩʪʫʧʝʥʠ  
ʏʝʨʚʷʯʥʳʡ ʚʘʣ 
ʏʝʨʚʷʯʥʦʝ ʢʦʣʝʩʦ 
ʐʘʨʠʢʦʚʳʡ ʧʦʜʰʠʧʥʠʢ ʩ ʛʣʫʙʦʢʠʤ ʞʝʣʦʙʦʤ 
ɺʩʪʘʚʥʦʡ ʚʘʣ 
ɺʳʭʦʜʥʦʡ ʚʘʣ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ 
ʇʦʣʳʡ ʚʘʣ 
ʇʦʣʳʡ ʚʘʣ ʩʦ ʩʪʷʞʥʦʡ ʤʫʬʪʦʡ 
ɺʳʭʦʜʥʦʡ ʚʘʣ 
ʎʠʣʠʥʜʨʠʯʝʩʢʠʡ ʰʪʠʬʪ 
ʐʘʨʠʢʦʚʳʡ ʧʦʜʰʠʧʥʠʢ ʩ ʛʣʫʙʦʢʠʤ ʞʝʣʦʙʦʤ 
ɿʘʱʠʪʥʘʷ ʢʦʞʫʭ ʩʪʷʞʥʦʡ ʤʫʬʪʳ 
ɺʠʥʪ ʩ ʰʝʩʪʠʛʨʘʥʥʦʡ ʛʦʣʦʚʢʦʡ 

51 
52 
52A 
54 
58 
58A 
59 
61 
70a 
70b 
70c 
84 
84A 
85 
85A 
85B 
99a 
99b 
99c 
100 
170 
171a 
171b 
171c 
201 

ʂʨʳʰʢʘ 
ʆʧʦʨʥʘʷ ʧʣʠʪʘ 
ɺʠʥʪ ʩ ʛʦʣʦʚʢʦʡ ʩ ʫʛʣʫʙʣʝʥʠʝʤ ʧʦʜ ʢʣʶʯ 
ʂʨʳʰʢʘ 
ʈʝʛʫʣʠʨʦʚʦʯʥʳʡ ʜʠʩʢ 
ʈʝʛʫʣʠʨʦʚʦʯʥʳʡ ʜʠʩʢ 
ʇʨʫʞʠʥʥʦʝ ʢʦʣʴʮʦ 
ɺʠʥʪ ʩ ʛʦʣʦʚʢʦʡ ʩ ʫʛʣʫʙʣʝʥʠʝʤ ʧʦʜ ʢʣʶʯ 
ʇʨʫʞʠʥʥʦʝ ʢʦʣʴʮʦ 
ʅʘʪʷʞʥʘʷ ʰʘʡʙʘ 
ɺʠʥʪ ʩ ʛʦʣʦʚʢʦʡ ʩ ʫʛʣʫʙʣʝʥʠʝʤ ʧʦʜ ʢʣʶʯ 
ʐʧʦʥʢʘ 
ʐʧʦʥʢʘ 
ʇʨʫʞʠʥʥʦʝ ʢʦʣʴʮʦ 
ʈʝʛʫʣʠʨʦʚʦʯʥʳʡ ʜʠʩʢ 
ʈʝʛʫʣʠʨʦʚʦʯʥʳʡ ʜʠʩʢ 
ʄʦʤʝʥʪʥʳʡ ʨʳʯʘʛ 
ʉʘʡʣʝʥʪʙʣʦʢ 
ɺʠʥʪ ʩ ʛʦʣʦʚʢʦʡ ʩ ʫʛʣʫʙʣʝʥʠʝʤ ʧʦʜ ʢʣʶʯ 
ɺʪʫʣʢʘ GLYCODUR 
ʉʪʷʞʥʘʷ ʤʫʬʪʘ  
ɿʘʱʠʪʥʳʡ ʢʦʞʫʭ ʧʦʣʦʛʦ ʚʘʣʘ 
ɺʠʥʪ ʩ ʛʦʣʦʚʢʦʡ ʩ ʫʛʣʫʙʣʝʥʠʝʤ ʧʦʜ ʢʣʶʯ 
ʋʧʣʦʪʥʠʪʝʣʴʥʦʝ ʢʦʣʴʮʦ 
ʇʨʦʢʣʘʜʢʘ 
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6.5 ʆʙʱʠʡ ʚʠʜ ʢʦʥʩʪʨʫʢʮʠʠ ʮʠʣʠʥʜʨʦ-ʢʦʥʠʯʝʩʢʦʛʦ ʨʝʜʫʢʪʦʨʘ K 

 
 

1 
1A 
1B 
2 
3F 
4 
6 
8 
9 
11 
12 
13 
14 
14A 
16 
17 
17B 
19 
20 
20A 
20B 
21 
21A 
21B 
24 
25 
27 
28 
29 
33 
34 
43 
45 
46 
46A-H 
46A-S 

ʂʦʨʧʫʩ ʨʝʜʫʢʪʦʨʘ 
ʂʨʳʰʢʘ 
ɺʠʥʪ ʩ ʫʪʦʧʣʝʥʥʦʡ ʛʦʣʦʚʢʦʡ 
ʂʨʳʰʢʘ 
ʌʣʘʥʝʮ ʥʘ ʚʳʭʦʜʝ 
ʉʦʝʜʠʥʠʪʝʣʴʥʳʡ ʰʪʠʬʪ 
ʋʧʣʦʪʥʝʥʠʝ ʚʘʣʘ 
ɺʝʥʪʠʣʷʮʠʦʥʥʘʷ ʧʨʦʙʢʘ 
ʉʪʦʧʦʨʥʘʷ ʰʘʡʙʘ 
ʋʩʪʘʥʦʚʦʯʥʳʡ ʰʪʠʬʪ 
ʇʨʫʞʠʥʥʘʷ ʰʘʡʙʘ 
ʐʝʩʪʠʛʨʘʥʥʘʷ ʛʘʡʢʘ 
ʇʨʦʙʢʘ 
ʇʨʦʢʣʘʜʢʘ 
ʇʨʫʞʠʥʥʦʝ ʢʦʣʴʮʦ 
ɺʘʣ-ʰʝʩʪʝʨʥʷ 
ɺʪʫʣʢʘ 
ɻʘʡʢʘ ʩ ʞʝʣʦʙʢʦʤ 
ʆʧʦʨʥʦʝ ʢʦʣʴʮʦ 
ʈʝʛʫʣʠʨʦʚʦʯʥʳʡ ʜʠʩʢ 
ʈʝʛʫʣʠʨʦʚʦʯʥʳʡ ʜʠʩʢ 
ʈʝʛʫʣʠʨʦʚʦʯʥʳʡ ʜʠʩʢ 
ʈʝʛʫʣʠʨʦʚʦʯʥʳʡ ʜʠʩʢ 
ʈʝʛʫʣʠʨʦʚʦʯʥʳʡ ʜʠʩʢ 
ɿʫʙʯʘʪʦʝ ʢʦʣʝʩʦ ʧʝʨʚʦʡ ʩʪʫʧʝʥʠ 
ʂʦʥʠʯʝʩʢʠʡ ʚʘʣ-ʰʝʩʪʝʨʥʷ 
ʂʦʥʠʯʝʩʢʠʡ ʨʦʣʠʢʦʧʦʜʰʠʧʥʠʢ 
ʂʦʥʠʯʝʩʢʠʡ ʨʦʣʠʢʦʧʦʜʰʠʧʥʠʢ 
ɻʨʷʟʝʟʘʱʠʪʥʦʝ ʢʦʣʴʮʦ ʧʦʜʰʠʧʥʠʢʘ 
ʂʦʥʠʯʝʩʢʦʝ ʟʫʙʯʘʪʦʝ ʢʦʣʝʩʦ 
ɺʘʣ-ʰʝʩʪʝʨʥʷ 
ʈʘʩʧʦʨʥʘʷ ʚʪʫʣʢʘ 
ɿʫʙʯʘʪʦʝ ʢʦʣʝʩʦ ʚʳʭʦʜʥʦʡ ʩʪʫʧʝʥʠ  
ɺʩʪʘʚʥʦʡ ʚʘʣ 
ʇʦʣʳʡ ʚʘʣ 
ʇʦʣʳʡ ʚʘʣ ʩʦ ʩʪʷʞʥʦʡ ʤʫʬʪʦʡ 

46A-V 
46A-D 
47 
48 
50a 
50b 
51 
54 
58 
59 
61 
70a 
70b 
70c 
81 
84 
84A 
84B 
85 
85A 
85B 
88 
89B 
99a 
99b 
100 
170 
171a 
171b 
171c 
180 
181 
182 
200 
201 
 

ɺʳʭʦʜʥʦʡ ʚʘʣ  
ɺʳʭʦʜʥʦʡ ʚʘʣ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ 
ʎʠʣʠʥʜʨʠʯʝʩʢʠʡ ʰʪʠʬʪ 
ʐʘʨʠʢʦʚʳʡ ʧʦʜʰʠʧʥʠʢ ʩ ʛʣʫʙʦʢʠʤ ʞʝʣʦʙʦʤ 
ɿʘʱʠʪʥʳʡ ʢʦʞʫʭ ʩʪʷʞʥʦʡ ʤʫʬʪʳ 
ɺʠʥʪ ʩ ʰʝʩʪʠʛʨʘʥʥʦʡ ʛʦʣʦʚʢʦʡ 
ʂʨʳʰʢʘ 
ʂʨʳʰʢʘ 
ʈʝʛʫʣʠʨʦʚʦʯʥʳʡ ʜʠʩʢ 
ʇʨʫʞʠʥʥʦʝ ʢʦʣʴʮʦ 
ɺʠʥʪ ʩ ʛʦʣʦʚʢʦʡ ʩ ʫʛʣʫʙʣʝʥʠʝʤ ʧʦʜ ʢʣʶʯ 
ʇʨʫʞʠʥʥʦʝ ʢʦʣʴʮʦ 
ʅʘʪʷʞʥʘʷ ʰʘʡʙʘ 
ɺʠʥʪ ʩ ʛʦʣʦʚʢʦʡ ʩ ʫʛʣʫʙʣʝʥʠʝʤ ʧʦʜ ʢʣʶʯ 
ɺʠʥʪ ʩ ʛʦʣʦʚʢʦʡ ʩ ʫʛʣʫʙʣʝʥʠʝʤ ʧʦʜ ʢʣʶʯ 
ʐʧʦʥʢʘ 
ʐʧʦʥʢʘ 
ʐʧʦʥʢʘ 
ʇʨʫʞʠʥʥʦʝ ʢʦʣʴʮʦ 
ʆʧʦʨʥʦʝ ʢʦʣʴʮʦ 
ʈʝʛʫʣʠʨʦʚʦʯʥʳʡ ʜʠʩʢ 
ʉʪʦʧʦʨʥʦʝ ʢʦʣʴʮʦ 
ʆʧʦʨʥʦʝ ʢʦʣʴʮʦ 
ʄʦʤʝʥʪʥʳʡ ʨʳʯʘʛ 
ɺʠʥʪ ʩ ʰʝʩʪʠʛʨʘʥʥʦʡ ʛʦʣʦʚʢʦʡ 
ɺʪʫʣʢʘ GLYCODUR 
ʉʪʷʞʥʘʷ ʤʫʬʪʘ 
ɿʘʱʠʪʥʳʡ ʢʦʞʫʭ ʧʦʣʦʛʦ ʚʘʣʘ 
ɺʠʥʪ ʩ ʛʦʣʦʚʢʦʡ ʩ ʫʛʣʫʙʣʝʥʠʝʤ ʧʦʜ ʢʣʶʯ 
ʋʧʣʦʪʥʠʪʝʣʴʥʦʝ ʢʦʣʴʮʦ 
ʅʘʙʦʨ ʨʝʟʠʥʦʚʳʭ ʧʦʜʫʰʝʢ 
ɺʠʥʪ ʩ ʰʝʩʪʠʛʨʘʥʥʦʡ ʛʦʣʦʚʢʦʡ 
ʐʝʩʪʠʛʨʘʥʥʘʷ ʰʘʡʙʘ 
ʇʨʦʢʣʘʜʢʘ 
ʇʨʦʢʣʘʜʢʘ 



 
ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʤʦʥʪʘʞʫ MAS® - ʈʝʜʫʢʪʦʨʳ ʠ ʤʦʪʦʨʳ-ʨʝʜʫʢʪʦʨʳ 

 

Watt Drive Antriebstechnik GmbH · A-2753 Markt Piesting · Wöllersdorfer Str. 68 · Phone: +43(0)2633 404-0 · Fax: +43(0)2633 404-220 · Mail: watt@wattdrive.com · Web: www.wattdrive.com  16 

 

6.6 ʆʙʱʠʡ ʚʠʜ ʢʦʥʩʪʨʫʢʮʠʠ ʮʠʣʠʥʜʨʦ-ʢʦʥʠʯʝʩʢʦʛʦ ʨʝʜʫʢʪʦʨʘ ʩ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʚʘʣʘʤʠ C 

 
 

 
1U 
1S 
1B 
2 
3F 
4 
5 
6 
8 
9 
10 
11 
12 
13 
14 
14A 
16 
17 
17B 
19 
21 
21A 
21B 
24 
25 
27 
28 
28A 
33 
34 
45 
46 
46A-H 
46A-S 

ʂʘʨʪʝʨ ʨʝʜʫʢʪʦʨʘ - ʄʆʅʆɹʃʆʂ® 
ʂʘʨʪʝʨ ʨʝʜʫʢʪʦʨʘ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʧʦʨʦʡ 
ʂʘʨʪʝʨ ʨʝʜʫʢʪʦʨʘ 
ʂʨʳʰʢʘ 
ɺʳʭʦʜʥʦʡ ʚʘʣ 
ʉʦʝʜʠʥʠʪʝʣʴʥʳʡ ʰʪʠʬʪ 
ɺʠʥʪ ʩ ʛʦʣʦʚʢʦʡ ʩ ʫʛʣʫʙʣʝʥʠʝʤ ʧʦʜ ʢʣʶʯ 
ʋʧʣʦʪʥʝʥʠʝ ʚʘʣʘ 
ɺʝʥʪʠʣʷʮʠʦʥʥʘʷ ʧʨʦʙʢʘ 
ʉʪʦʧʦʨʥʘʷ ʰʘʡʙʘ 
ʆʧʦʨʘ ʧʦʜʰʠʧʥʠʢʘ 
ʋʩʪʘʥʦʚʦʯʥʳʡ ʰʪʠʬʪ 
ʇʨʫʞʠʥʥʘʷ ʰʘʡʙʘ 
ʐʝʩʪʠʛʨʘʥʥʘʷ ʛʘʡʢʘ 
ʇʨʦʙʢʘ 
ʇʨʦʢʣʘʜʢʘ 
ʇʨʫʞʠʥʥʦʝ ʢʦʣʴʮʦ 
ɺʘʣ-ʰʝʩʪʝʨʥʷ 
ɺʪʫʣʢʘ 
ɻʘʡʢʘ ʩ ʞʝʣʦʙʢʦʤ 
ʈʝʛʫʣʠʨʦʚʦʯʥʳʡ ʜʠʩʢ 
ʈʝʛʫʣʠʨʦʚʦʯʥʳʡ ʜʠʩʢ 
ʈʝʛʫʣʠʨʦʚʦʯʥʳʡ ʜʠʩʢ 
ɿʫʙʯʘʪʦʝ ʢʦʣʝʩʦ ʧʝʨʚʦʡ ʩʪʫʧʝʥʠ 
ʂʦʥʠʯʝʩʢʠʡ ʚʘʣ-ʰʝʩʪʝʨʥʷ 
ʂʦʥʠʯʝʩʢʠʡ ʨʦʣʠʢʦʧʦʜʰʠʧʥʠʢ 
ʂʦʥʠʯʝʩʢʠʡ ʨʦʣʠʢʦʧʦʜʰʠʧʥʠʢ 
ɻʨʷʟʝʟʘʱʠʪʥʦʝ ʢʦʣʴʮʦ ʧʦʜʰʠʧʥʠʢʘ 
ʂʦʥʠʯʝʩʢʦʝ ʟʫʙʯʘʪʦʝ ʢʦʣʝʩʦ 
ɺʘʣ-ʰʝʩʪʝʨʥʷ 
ɿʫʙʯʘʪʦʝ ʢʦʣʝʩʦ ʚʳʭʦʜʥʦʡ ʩʪʫʧʝʥʠ  
ɺʩʪʘʚʥʦʡ ʚʘʣ 
ʇʦʣʳʡ ʚʘʣ 
ʇʦʣʳʡ ʚʘʣ ʩʦ ʩʪʷʞʥʦʡ ʤʫʬʪʦʡ 

46A-V 
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84 
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85 
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85B 
87 
100 
170 
171a 
171b 
171c 
180 
181 
182 
200 
201 

ɺʳʭʦʜʥʦʡ ʚʘʣ 
ɺʳʭʦʜʥʦʡ ʚʘʣ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ 
ʎʠʣʠʥʜʨʠʯʝʩʢʠʡ ʰʪʠʬʪ 
ʐʘʨʠʢʦʚʳʡ ʧʦʜʰʠʧʥʠʢ ʩ ʛʣʫʙʦʢʠʤ ʞʝʣʦʙʦʤ 
ɿʘʱʠʪʥʳʡ ʢʦʞʫʭ ʩʪʷʞʥʦʡ ʤʫʬʪʳ 
ɺʠʥʪ ʩ ʛʦʣʦʚʢʦʡ ʩ ʫʛʣʫʙʣʝʥʠʝʤ ʧʦʜ ʢʣʶʯ 
ʂʨʳʰʢʘ 
ʂʨʳʰʢʘ 
ʈʝʛʫʣʠʨʦʚʦʯʥʳʡ ʜʠʩʢ 
ʈʝʛʫʣʠʨʦʚʦʯʥʳʡ ʜʠʩʢ 
ʈʝʛʫʣʠʨʦʚʦʯʥʳʡ ʜʠʩʢ 
ɺʠʥʪ ʩ ʛʦʣʦʚʢʦʡ ʩ ʫʛʣʫʙʣʝʥʠʝʤ ʧʦʜ ʢʣʶʯ 
ʂʦʨʧʫʩ ʟʫʙʯʘʪʦʛʦ ʢʦʣʝʩʘ ʧʝʨʚʦʡ ʩʪʫʧʝʥʠ 
ʇʨʫʞʠʥʥʦʝ ʢʦʣʴʮʦ 
ʅʘʪʷʞʥʦʡ ʜʠʩʢ 
ɺʠʥʪ ʩ ʛʦʣʦʚʢʦʡ ʩ ʫʛʣʫʙʣʝʥʠʝʤ ʧʦʜ ʢʣʶʯ 
ɺʠʥʪ ʩ ʛʦʣʦʚʢʦʡ ʩ ʫʛʣʫʙʣʝʥʠʝʤ ʧʦʜ ʢʣʶʯ 
ʐʧʦʥʢʘ 
ʐʧʦʥʢʘ 
ʐʧʦʥʢʘ 
ʇʨʫʞʠʥʥʦʝ ʢʦʣʴʮʦ 
ʈʝʛʫʣʠʨʦʚʦʯʥʳʡ ʜʠʩʢ 
ʈʝʛʫʣʠʨʦʚʦʯʥʳʡ ʜʠʩʢ 
ɺʠʥʪ ʩ ʛʦʣʦʚʢʦʡ ʩ ʫʛʣʫʙʣʝʥʠʝʤ ʧʦʜ ʢʣʶʯ 
ɺʪʫʣʢʘ GLYCODUR 
ʉʪʷʞʥʘʷ ʤʫʬʪʘ 
ɿʘʱʠʪʥʳʡ ʢʦʞʫʭ ʧʦʣʦʛʦ ʚʘʣʘ 
ɺʠʥʪ ʩ ʛʦʣʦʚʢʦʡ ʩ ʫʛʣʫʙʣʝʥʠʝʤ ʧʦʜ ʢʣʶʯ 
ʋʧʣʦʪʥʠʪʝʣʴʥʦʝ ʢʦʣʴʮʦ 
ʅʘʙʦʨ ʨʝʟʠʥʦʚʳʭ ʧʦʜʫʰʝʢ 
ɺʠʥʪ ʩ ʰʝʩʪʠʛʨʘʥʥʦʡ ʛʦʣʦʚʢʦʡ 
ʐʝʩʪʠʛʨʘʥʥʘʷ ʰʘʡʙʘ 
ʇʨʦʢʣʘʜʢʘ 
ʇʨʦʢʣʘʜʢʘ 
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7 ʄʦʥʪʘʞ 

7.1 ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʩ ʨʝʜʫʢʪʦʨʦʤ 

7.1.1 ʇʨʦʚʝʨʢʘ ʨʝʜʫʢʪʦʨʘ 

ʈʝʜʫʢʪʦʨ ʤʦʞʥʦ ʚʚʦʜʠʪʴ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ, ʝʩʣʠ: 

ƴ ʅʝʪ ʚʠʜʠʤʳʭ ʧʦʚʨʝʞʜʝʥʠʡ, ʩʣʫʯʠʚʰʠʭʩʷ ʟʘ ʚʨʝʤʷ ʭʨʘʥʝʥʠʷ ʠʣʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ. 

ƴ ɺ ʯʘʩʪʥʦʩʪʠ ʥʝʪ ʧʦʚʨʝʞʜʝʥʠʡ ʫʧʣʦʪʥʝʥʠʡ ʚʘʣʘ, ʢʨʳʰʝʢ ʠ ʟʘʱʠʪʥʳʭ ʢʦʞʫʭʦʚ. 

ƴ ʅʝʪ ʟʘʤʝʪʥʳʭ ʫʪʝʯʝʢ ʠʣʠ ʧʦʪʝʨʴ ʤʘʩʣʘ. 

ƴ ʅʝʪ ʨʞʘʚʯʠʥʳ ʠʣʠ ʜʨʫʛʠʭ ʧʨʠʟʥʘʢʦʚ ʥʝʥʘʜʣʝʞʘʱʝʛʦ ʭʨʘʥʝʥʠʷ ʠʣʠ ʭʨʘʥʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ. 

ƴ ʆʙʦʨʫʜʦʚʘʥʠʝ ʧʦʣʥʦʩʪʴʶ ʨʘʩʧʘʢʦʚʘʥʦ. 

ƴ ʉʣʠʚʥʳʝ ʠ ʚʝʥʪʠʣʷʮʠʦʥʥʳʝ ʦʪʚʝʨʩʪʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʣʝʛʢʦʜʦʩʪʫʧʥʳ! 

 ATEX! 

ƴ ʀʥʬʦʨʤʘʮʠʷ ʥʘ ʟʘʚʦʜʩʢʦʡ ʪʘʙʣʠʯʢʝ ʨʝʜʫʢʪʦʨʘ ʫʢʘʟʘʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʚʟʳʨʚʦʦʧʘʩʥʦʡ ʟʦʥʦʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ɻʨʫʧʧʘ 
ʫʩʪʨʦʡʩʪʚ, ʢʘʪʝʛʦʨʠʷ, ʟʦʥʘ, ʢʣʘʩʩ ʥʘʛʨʝʚʦʩʪʦʡʢʦʩʪʠ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ). 

ƴ ʇʨʠ ʤʦʥʪʘʞʝ ʥʝʪ ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʟʨʳʚʦʦʧʘʩʥʦʡ ʩʨʝʜʳ. 

ƴ ʇʨʠʣʘʛʘʝʤʳʝ ʜʝʪʘʣʠ ʢ ʨʝʜʫʢʪʦʨʫ, ʪʘʢʠʝ ʢʘʢ ʤʫʬʪʳ, ʰʢʠʚʳ ʠ ʜʨ., ʘ ʪʘʢʞʝ, ʢʦʤʧʣʝʢʪʫʝʤʳʝ ʩ ʨʝʜʫʢʪʦʨʘʤʠ, ʜʚʠʛʘʪʝʣʠ, 
ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ATEX. 

 
ʂʘʢ ʧʨʘʚʠʣʦ, ʧʨʠʚʦʜʥʳʝ ʚʘʣʳ ʠ ʧʦʚʝʨʭʥʦʩʪʠ ʬʣʘʥʮʘ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʱʠʱʝʥʳ ʦʪ ʢʦʨʨʦʟʠʠ ʠ ʦʯʠʱʝʥʳ ʦʪ ʛʨʷʟʠ, ʜʣʷ ʵʪʦʛʦ 
ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʪʘʥʜʘʨʪʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʨʘʩʪʚʦʨʠʪʝʣʠ. 

 ɺʅʀʄɸʅʀɽ! 

ʂʨʦʤʢʘ ʫʧʣʦʪʥʝʥʠʷ ʚʘʣʘ ʥʝ ʜʦʣʞʥʘ ʚʩʫʧʘʪ ɹʚ ʢʦʥʪʘʢʪ ʩ ʨʘʩʪʚʦʨʠʪʝʣʝʤ.  ɺʦʟʤʦʞʥʦ ʧʦʚʨʝʞʜʝʥʠʝ ʤʘʪʝʨʠʘʣʘ! 
 
 

 
 

7.1.2 ʄʦʥʪʘʞʥʦʝ ʧʦʣʦʞʝʥʠʝ 

ʈʝʜʫʢʪʦʨ ʤʦʞʥʦ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴ ʪʦʣʴʢʦ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʤʦʥʪʘʞʥʦʤ ʧʦʣʦʞʝʥʠʠ, ʢʦʪʦʨʦʝ ʫʢʘʟʘʥʦ ʥʘ ʟʘʚʦʜʩʢʦʡ ʪʘʙʣʠʯʢʝ. ɺʦ 
ʚʨʝʤʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʦʥʪʘʞʥʦʝ ʧʦʣʦʞʝʥʠʝ ʤʝʥʷʪʴ ʥʝʣʴʟʷ. 

 

 

7.1.3 ʄʦʤʝʥʪʥʳʡ ʨʳʯʘʛ ʬʠʢʩʘʮʠʠ ʩ ʨʝʟʠʥʦʚʳʤ ʘʤʦʨʪʠʟʘʪʦʨʦʤ  

ʇʨʫʞʠʥʳ Urelast ʜʦʣʞʥʳ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʥʘʪʷʞʝʥʠʝʤ ʨʘʚʥʳʤ 3ʤʤ.  
 

 

7.1.4 ʇʦʢʨʘʩʢʘ ʨʝʜʫʢʪʦʨʘ 

ɽʩʣʠ ʧʣʘʥʠʨʫʝʪʩʷ ʧʦʢʨʘʩʢʘ ʠʣʠ ʯʘʩʪʠʯʥʘʷ ʧʝʨʝʢʨʘʩʢʘ ʨʝʜʫʢʪʦʨʘ, ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʚʝʥʪʠʣʷʮʠʦʥʥʘʷ ʧʨʦʙʢʘ ʠ ʫʧʣʦʪʥʝʥʠʷ ʚʘʣʦʚ 
ʥʘʜʝʞʥʦ ʟʘʱʠʱʝʥʳ ʦʪ ʧʦʧʘʜʘʥʠʷ ʢʨʘʩʢʠ. ʇʦ ʟʘʚʝʨʰʝʥʠʠ ʧʦʢʨʘʩʦʯʥʳʭ ʨʘʙʦʪ, ʟʘʱʠʪʫ ʩʣʝʜʫʝʪ ʫʜʘʣʠʪʴ. 
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7.1.5 ʊʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

 ATEX! 

ʈʝʜʫʢʪʦʨʳ ʢʘʪʝʛʦʨʠʡ IM2, II2G, ʠ II2D ʤʦʞʥʦ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴ ʪʦʣʴʢʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʪ -20°C (-4°F) 
ʜʦ +40ÁC (104ÁF). 

ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʫʢʘʟʘʥʥʦʛʦ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʜʠʘʧʘʟʦʥʘ, ʩʚʷʞʠʪʝʩʴ ʩ 
Watt Drive. 

ʂʣʘʩʩ ʥʘʛʨʝʚʦʩʪʦʡʢʦʩʪʠ  
ʈʝʜʫʢʪʦʨʳ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʩʦʛʣʘʩʥʦ ATEX 95 ʥʘ ʢʣʘʩʩʳ ʥʘʛʨʝʚʦʩʪʦʡʢʦʩʪʠ T4 (ʛʘʟ) ʠʣʠ 120ÁC (ʧʳʣʴ). 

7.1.6 ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʧʫʩʘ 

ɺʦ ʠʟʙʝʞʘʥʠʝ ʧʝʨʝʛʨʝʚʘ ʨʝʜʫʢʪʦʨʘ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʩʣʝʜʫʶʱʝʝ: 

ƴ ɺʦʢʨʫʛ ʨʝʜʫʢʪʦʨʘ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʘʪʦʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. 

ƴ ʆʭʣʘʞʜʘʶʱʠʡ ʤʦʪʦʨʳ-ʨʝʜʫʢʪʦʨʳ ʚʦʟʜʫʭ ʜʦʣʞʝʥ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦ ʮʠʨʢʫʣʠʨʦʚʘʪʴ ʚʦʢʨʫʛ ʨʝʜʫʢʪʦʨʘ. 

ƴ ʈʝʜʫʢʪʦʨ ʥʝ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ ʟʘʢʣʶʯʝʥ ʚ ʢʦʞʫʭ. 

ƴ ʈʝʜʫʢʪʦʨʳ ʥʝ ʜʦʣʞʥʳ ʧʦʜʚʝʨʛʘʪʴʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʛʦʨʷʯʝʛʦ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʚʦʟʜʫʭʘ ʜʨʫʛʠʭ ʫʩʪʘʥʦʚʦʢ. 

ʊʝʧʣʦ ʥʝ ʜʦʣʞʥʦ ʧʝʨʝʜʘʚʘʪʴʩʷ ʨʝʜʫʢʪʦʨʫ. 

 

 

7.2 ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʩ ʜʚʠʛʘʪʝʣʝʤ 

7.2.1 ʂʣʝʤʤʥʘʷ ʢʦʨʦʙʢʘ 

ʅʝʦʙʭʦʜʠʤʦ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʚ ʢʣʝʤʤʥʦʡ ʢʦʨʦʙʢʝ ʥʝʪ ʠʥʦʨʦʜʥʳʭ ʪʝʣ, ʧʳʣʠ ʠʣʠ ʚʣʘʛʠ. ʆʪʢʨʳʪʳʝ ʚʚʦʜʳ ʜʦʣʞʝʥ rʙʳʪʴ ʟʘʢʨʳʪ r
ʫʧʣʦʪʥʠʪʝʣʴʥʳʤ ʢʦʣʴʮʦʤ ʠʣʠ ʧʦʜʭʦʜʷʱʝʡ ʧʣʦʩʢʦʡ ʧʨʦʢʣʘʜʢʦʡ, ʯʪʦʙʳ ʥʠ ʧʳʣʴ, ʥʠ ʚʦʜʘ ʥʝ ʤʦʛʣʠ ʧʦʧʘʩʪʴ ʚʥʫʪʨʴ, ʘ ʩʘʤʘ 
ʢʣʝʤʤʥʘʷ ʢʦʨʦʙʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʛʝʨʤʝʪʠʯʥʦʡ ʦʪ ʧʦʧʘʜʘʥʠʷ ʧʳʣʠ ʠ ʚʦʜʳ ʠ ʟʘʱʠʱʝʥʘ ʦʨʠʛʠʥʘʣʴʥʳʤ ʫʣʦʪʥʝʥʠʝʤ. 

ʅʝʦʙʭʦʜʠʤʦ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʢʣʝʤʤʥʘʷ ʢʦʨʦʙʢʘ, ʢʣʝʤʤʥʘʷ ʢʦʣʦʜʢʘ ʠ ʢʣʝʤʤʳ, ʜʨ. ʚʥʫʪʨʠ ʢʣʝʤʤʥʦʡ ʢʦʨʦʙʢʠ ʥʝ ʧʦʚʨʝʞʜʝʥʳ. 

 ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ! 

ʂʣʢʤʤʥʘʷ ʢʦʨʦʙʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʛʝʨʤʝʪʠʯʥʦʡ, ʯʪʦʙʳ ʚ ʥʝʝ ʥʝ ʧʦʧʘʜʘʣʘ ʧʳʣʴ ʠ ʚʦʜʘ. 
 
 
 

7.2.2 ʇʨʦʚʝʨʢʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʟʦʣʷʮʠʠ 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʠʟʦʣʷʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʠʪʴ ʜʦ ʟʘʧʫʩʢʘ ʠ ʧʦʚʪʦʨʥʦ ʧʦʩʣʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʭ ʧʝʨʠʦʜʦʚ ʭʨʘʥʝʥʠʷ ʠʣʠ 
ʧʝʨʠʦʜʦʚ, ʢʦʛʜʘ ʦʙʦʨʫʜʦʚʘʥʠʝ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ. 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʠʟʤʝʨʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʟʦʣʷʮʠʠ ʦʟʥʘʢʦʤʴʪʝʩʴ ʩ ʠʥʩʪʨʫʢʮʠʝʡ ʠʟʤʝʨʠʪʝʣʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʟʦʣʷʮʠʠ. ʏʪʦʙʳ 
ʧʨʦʚʝʩʪʠ ʠʟʤʝʨʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʚʩʝ ʧʦʜʢʣʶʯʝʥʥʳʝ ʢʘʙʝʣʠ ʦʩʥʦʚʥʦʡ ʮʝʧʠ ʥʝʦʙʭʦʜʠʤʦ ʦʪʢʣʶʯʠʪʴ ʦʪ ʟʘʞʠʤʦʚ. 

 ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ! 

ɺʦ ʚʨʝʤʷ ʠʟʤʝʨʝʥʠʷ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʣʝ ʥʝʛʦ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʢʣʝʤʤ ʙʫʜʫʪ ʥʘʭʦʜʠʪʴʩʷ ʧʦʜ ʚʳʩʦʢʠʤ ʥʘʧʨʷʞʝʥʠʝʤ, 
ʜʦ ʥʠʭ ʥʝʣʴʟʷ ʜʦʪʨʘʛʠʚʘʪʴʩʷ. ʉʣʝʜʫʝʪ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʧʦʜʢʣʶʯʝʥʥʳʝ ʧʠʪʘʶʱʠʝ ʢʘʙʝʣʠ ʥʝ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʥʘʧʨʷʞʝʥʠʝʤ. 

ʇʨʠ ʚʦʟʤʦʞʥʦʩʪʠ, ʟʘʤʝʨʴʪʝ ʤʠʥʠʤʘʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʟʦʣʷʮʠʠ ʦʙʤʦʪʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʧʫʩʘ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʧʨʠ 
ʪʝʤʧʝʨʘʪʫʨʝ ʦʙʤʦʪʢʠ ʦʪ +20 ÁC ʜʦ +30 ÁC. ʇʨʠ ʜʨʫʛʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʧʨʠʤʝʥʠʤʳ ʜʨʫʛʠʝ ʟʥʘʯʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʟʦʣʷʮʠʠ. 
ɿʘʤʝʨʷʷ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʩʣʝʜʫʝʪ ʜʦʞʜʘʪʴʩʷ, ʧʦʢʘ ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪʦ ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ (ʧʨʠʤʝʨʥʦ 1 
ʤʠʥʫʪʫ). 
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 ɺʅʀʄɸʅʀɽ! 

ɽʩʣʠ ʢʨʠʪʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʟʦʣʷʮʠʠ ʤʝʥʴʰʝ ʠʣʠ ʨʘʚʥʦ ʟʘʤʝʨʝʥʥʦʤʫ ʟʥʘʯʝʥʠʶ, ʦʙʤʦʪʢʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʩʫʰʠʪʴ 
ʠʣʠ, ʝʩʣʠ ʚʝʥʪʠʣʷʪʦʨ ʩʥʷʪ, ʪʱʘʪʝʣʴʥʦ ʦʯʠʩʪʠʪʴ ʠ ʚʳʩʫʰʠʪʴ. ɿʘʧʦʤʥʠʪʝ, ʯʪʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʟʦʣʷʮʠʠ ʚʳʩʫʰʝʥʥʦʡ ʠ 
ʯʠʩʪʦʡ ʦʙʤʦʪʢʠ ʥʠʞʝ ʥʘʛʨʝʪʦʡ ʦʙʤʦʪʢʠ. ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʠʟʦʣʷʮʠʠ ʤʦʞʥʦ ʠʟʤʝʨʠʪʴ ʥʘʜʣʝʞʘʱʠʤ ʦʙʨʘʟʦʤ ʪʦʣʴʢʦ ʧʨʠ 
ʧʨʠʚʝʜʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʦʙʦʪʢʠ ʢ +25 ÁC. ɽʩʣʠ ʟʘʤʝʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʙʣʠʟʢʦ ʢ ʢʨʠʪʠʯʝʩʢʦʤʫ ʟʥʘʯʝʥʠʶ, ʚʘʤ ʥʝʦʙʭʦʜʠʤʦ 
ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʨʦʚʝʨʠʪʴ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʟʦʣʷʮʠʠ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʯʘʩʪʳʭ ʠʥʪʝʨʚʘʣʘʭ. 

 
ʅʠʞʝʧʨʠʚʝʜʝʥʥʘʷ ʪʘʙʣʠʮʘ 2 ʧʨʠʚʦʜʠʪ ʟʘʤʝʨʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʩʝʪʠ ʚʤʝʩʪʝ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʠʟʦʣʷʮʠʠ ʠ 
ʢʨʠʪʠʯʝʩʢʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʠʟʦʣʷʮʠʠ. 
ɿʥʘʯʝʥʠʷ ʧʨʠʤʝʥʠʤʳ  ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʙʤʦʪʢʠ +25 °C. 

 
ʊʘʙʣʠʮʘ 2: ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʠʟʦʣʷʮʠʠ 
 

 ʅʦʤʠʥʘʣʴʥʦʝ 
ʥʘʧʨʷʞʝʥʠʝ 
Uʥʦʤ. < 2 ʢɺ 

ɿʘʤʝʨʝʥʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʟʦʣʷʮʠʠ 500 ɺ 

ʄʠʥʠʤʘʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʟʦʣʷʮʠʠ ʩ ʥʦʚʦʡ, 
ʯʠʩʪʦʡ ʠʣʠ ʠʩʧʨʘʚʣʝʥʥʦʡ ʦʙʤʦʪʢʦʡ 

10 ʄɋ 

ʂʨʠʪʠʯʝʩʢʦʝ ʫʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʟʦʣʷʮʠʠ 
ʧʦʩʣʝ ʜʣʠʪʝʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

0.5 ʄɋ/ʢɺ 

 
ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʶʱʝʝ:  

ƴ ɺ ʩʣʫʯʘʝ ʠʟʤʝʨʝʥʠʡ ʧʨʠ ʠʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʦʙʤʦʪʢʠ, ʥʝʞʝʣʠ +25 ÁC, ʟʘʤʝʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʚʝʩʪʠ ʢ 
ʧʨʠʚʝʜʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ +25 °C. ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʠʟʦʣʷʮʠʠ ʫʤʝʥʴʰʘʝʪʩʷ ʚʜʚʦʝ ʧʨʠ ʫʚʝʣʝʯʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʢʘʞʜʳʝ 
10 K, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʜʚʘ ʨʘʟʘ ʧʨʠ ʧʦʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʢʘʞʜʳʝ 10 K. 

ƴ ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʠʟʦʣʷʮʠʠ ʥʦʚʦʡ, ʩʫʭʦʡ ʦʙʤʦʪʢʠ ʣʝʞʠʪ ʚ ʧʨʝʜʝʣʘʭ 100 ʠ 2.000 Mɋ ʠʣʠ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, ʜʦʩʪʠʛʘʝʪ 
ʜʘʞʝ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ. ɽʩʣʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʟʦʣʷʮʠʠ ʙʣʠʟʢʦ ʠʣʠ ʥʠʞʝ ʤʠʥʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʧʨʠʯʠʥʦʡ ʤʦʞʝʪ 
ʙʳʪʴ ʚʣʘʞʥʦʩʪʴ ʠ/ʠʣʠ ʩʢʦʧʣʝʥʠʝ ʛʨʷʟʠ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʦʙʤʦʪʢʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʩʫʰʠʪʴ. 

ƴ ɺʦ ʚʨʝʤʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʟʦʣʷʮʠʠ ʦʙʤʦʪʢʠ ʤʦʞʝʪ ʫʧʘʩʪʴ ʜʦ ʢʨʠʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʟʦʣʷʮʠʠ 
ʚʩʣʝʜʩʪʚʠʝ ʦʢʨʫʞʘʶʱʠʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʦʤʠʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʢʨʠʪʠʯʝʩʢʦʝ 
ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʟʦʣʷʮʠʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʙʤʦʪʢʠ ʚ +25 ÁC ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ, ʫʤʥʦʞʠʚ ʥʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ (ʢɺ) 
ʥʘ ʟʥʘʯʝʥʠʝ ʢʨʠʪʠʯʝʩʢʦʛʦ ʫʜʝʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʟʦʣʷʮʠʠ (0.5 Mɋ/ʢɺ); ʥʘʧʨʠʤʝʨ, ʢʨʠʪʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʣʷ 
ʥʦʤʠʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ (UN) 690 ɺ : 1000 ɺ x 0.5 Mɋ/ʢɺ = 0.345 Mɋ. 

 

 

7.2.3 ʇʦʜʢʣʶʯʝʥʠʝ ʧʨʦʚʦʜʘ ʟʘʟʝʤʣʝʥʠʷ 

ɿʘʟʝʤʣʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʢʣʶʯʠʪʴ ʚ ʢʣʝʤʤʥʦʡ ʢʦʨʦʙʢʝ ʚ ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʤ ʜʣʷ ʵʪʦʡ ʮʝʣʠ ʤʝʩʪʝ ʠ ʧʨʦʤʘʨʢʠʨʦʚʘʥʥʦʤ 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʧʨʦʚʦʜʘ ʟʘʟʝʤʣʝʥʠʷ ʤʘʰʠʥʳ ʜʦʣʞʝʥʘ ʩʦʚʧʘʜʘʪʴ ʩ ʧʨʠʥʷʪʳʤʠ ʧʦʣʦʞʝʥʠʷʤʠ ʜʣʷ 
ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ, ʥʘʧʨʠʤʝʨ, DIN EN IEC 60204-1. 

ʇʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʩʪʦʠʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʩʣʝʜʫʶʱʝʝ: 

ƴ ɿʦʥʘ ʢʦʥʪʘʢʪʘ ʜʦʣʞʥʘ ʙʳʪʴ ʯʠʩʪʦʡ ʠ ʩʚʝʪʣʦʡ, ʘ ʪʘʢʞʝ ʦʙʨʘʙʦʪʘʥʘ ʟʘʱʠʪʥʳʤ ʘʥʪʠʢʦʨʨʦʟʠʡʥʳʤ ʩʨʝʜʩʪʚʦʤ, ʥʘʧʨʠʤʝʨ, 
ʙʝʩʢʠʩʣʦʪʥʳʤ ʚʘʟʝʣʠʥʦʤ. 

 
ʊʘʙʣʠʮʘ 3: ʄʠʥʠʤʘʣʴʥʘʷ ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ 

 
ʄʠʥʠʤʘʣʴʥʘʷ ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ĂSñ 

ʬʘʟʦʚʦʛʦ ʧʨʦʚʦʜʘ (L1, L2, L3) 
ʄʠʥʠʤʘʣʴʥʘʷ ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʨʦʚʦʜʘ ʟʘʟʝʤʣʝʥʠʷ 

ʤʤ2 ʤʤ2 

S Ò 16 S 

16 < S Ò 35 16 

S > 35 0,5 x S 
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7.3 ʅʘʩʪʨʦʡʢʘ ʨʝʜʫʢʪʦʨʘ, ʤʦʪʦʨʘ-ʨʝʜʫʢʪʦʨʘ 

 
ƴ ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʨʝʜʫʢʪʦʨ ʥʝ ʧʦʜʚʝʨʞʝʥ ʥʠʢʘʢʦʤʫ ʫʜʘʨʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʠʣʠ ʚʠʙʨʘʮʠʷʤ ʚʦ ʠʟʙʝʞʘʥʠʝ 
ʰʫʤʘ ʚʦ ʚʨʝʤʷ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ƴ ʄʦʥʪʘʞʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʜʦʣʞʥʘ ʙʳʪʴ ʧʣʦʩʪʢʦʡ ʠ ʞʝʩʪʢʦʡ. 

ƴ ʉʣʝʜʫʝʪ ʠʟʙʝʛʘʪʴ ʜʝʬʦʨʤʘʮʠʠ ʢʦʨʧʫʩʘ ʨʝʜʫʢʪʦʨʘ. 

ƴ ʈʝʘʢʪʠʚʥʳʡ ʤʦʤʝʥʪ ʤʦʞʝʪ ʙʳʪʴ ʩʥʠʞʝʥ ʧʦʩʨʝʜʩʪʚʦʤ ʤʦʤʝʥʪʥʦʛʦ ʨʳʯʘʛʘ ʠʣʠ ʥʘʙʦʨʘ ʨʝʟʠʥʦʚʳʭ ʘʤʦʨʪʠʟʘʪʦʨʦʚ (ʥʠʢʘʢʠʭ 
ʞʝʩʪʢʠʭ ʩʦʝʜʠʥʝʥʠʡ). 

ƴ ɺʭʦʜʥʳʝ ʠ ʚʳʭʦʜʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʳ ʟʘʱʠʪʦʡ ʦʪ ʧʨʠʢʦʩʥʦʚʝʥʠʷ. 

ƴ ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʜʚʠʛʘʪʝʣʷ ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʚʧʫʩʢʥʦʝ ʦʪʚʝʨʩʪʠʝ ʥʝ ʟʘʛʦʨʦʞʝʥʦ ʠ ʚʦʟʜʫʭ ʤʦʞʝʪ ʩʚʦʙʦʜʥʦ ʮʠʨʢʫʣʠʨʦʚʘʪʴ. ʅʝ 
ʩʥʠʤʘʡʪʝ ʣʦʧʘʩʪʠ ʚʝʥʪʠʣʷʪʦʨʘ ʠʣʠ ʢʦʞʫʭ, ʠ ʥʝ ʟʘʢʣʶʯʘʡʪʝ ʜʚʠʛʘʪʝʣʴ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʢʦʞʫʭ, ʪʘʢ ʢʘʢ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ 
ʙʫʜʝʪ ʠʩʧʳʪʳʚʘʪʴʩʷ ʥʝʜʦʩʪʘʪʦʢ ʚʦʟʜʫʭʘ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʜʚʠʛʘʪʝʣʴ ʤʦʞʝʪ ʧʝʨʝʛʨʝʪʴʩʷ. 

 

7.3.1 ɺʝʥʪʠʣʷʮʠʷ ʨʝʜʫʢʪʦʨʘ 

ʈʝʜʫʢʪʦʨ ʩ ʚʝʥʪʠʣʷʮʠʦʥʥʦʡ ʧʨʦʙʢʦʡ: 

ʄʘʩʣʦʩʣʠʚʥʳʝ ʠ ʚʝʥʪʠʣʷʮʠʦʥʥʳʝ ʧʨʦʙʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʣʝʛʢʦʜʦʩʪʫʧʥʳ! 

ɺʝʥʪʠʣʷʮʠʦʥʥʘʷ ʧʨʦʙʢʘ ʩ ʪʨʘʥʩʧʦʨʪʥʳʤ ʬʠʢʩʘʪʦʨʦʤ ʜʦʣʞʥʘ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʘ ʚ ʥʘʜʣʝʞʘʱʝʤ ʤʝʩʪʝ, ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ 
ʤʦʥʪʘʞʥʦʛʦ ʧʦʣʦʞʝʥʠʷ. 

 ɺʅʀʄɸʅʀɽ! 

ɸʢʪʠʚʘʮʠʷ ʚʝʥʪʠʣʷʮʠʦʥʥʦʡ ʧʨʦʙʢʠ: 

ʇʝʨʝʜ ʪʝʤ ʢʘʢ ʨʝʜʫʢʪʦʨ ʙʫʜʝʪ ʚʚʝʜʝʥ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ, ʚʝʥʪʠʣʷʮʠʦʥʥʳʡ ʢʣʘʧʘʥ ʥʝʦʙʭʦʜʠʤʦ ʘʢʪʠʚʠʨʦʚʘʪʴ ʫʜʘʣʝʥʠʝʤ 
ʟʘʱʠʪʳ (ʨʝʟʠʥʦʚʦʛʦ ʬʠʢʩʘʪʦʨʘ) ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʠʞʝ. 

ʈʠʩ. 2: ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʩʪʠʢʝʨ (ʢʨʘʩʥʛʦ ʮʚʝʪʘ) ʥʘ ʨʝʜʫʢʪʦʨʝ 
 

    
 
 

ʈʝʜʫʢʪʦʨʳ ʙʝʟ ʚʝʥʪʠʣʷʮʠʦʥʥʦʡ ʧʨʦʙʢʠ: 

ʄʦʪʦʨ-ʨʝʜʫʢʪʦʨʳ ʟʘʢʨʳʪʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʩʪʘʚʣʷʶʪʩʷ ʙʝʟ ʚʝʥʪʠʣʷʮʠʦʥʥʦʡ ʧʨʦʙʢʠ. 

ʕʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʩʣʝʜʫʶʱʠʤ ʪʠʧʘʤ ʨʝʜʫʢʪʦʨʦʚ: 

ƴ H. 40A,S, H. 41E; H. 50A,S,C, H. 51E; H. 55A,S,C; 

ƴ H. 60E,A,S,C;  H. 65A,C 

ƴ A.. 46A; A.. 56A,S,C; A.. 66A,S,C 

ƴ K.. 40A; K.. 50A,C; K.. 60A,C 
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7.3.2 ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʨʝʟʝʨʚʫʘʨ ʩʦ ʩʤʘʟʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ 

 ɺʅʀʄɸʅʀɽ ! 

ʇʝʨʝʜ ʚʚʦʜʦʤ ʨʝʜʫʢʪʦʨʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʨʝʟʝʨʚʫʘʨ ʩʦ ʩʤʘʟʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʦʣʞʝʥ ʙʳʪʴ 
ʧʦʜʩʦʝʜʠʥʝʥ ʢ ʬʣʘʥʮʫ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʩ ʧʦʤʦʱʴʶ ʛʠʙʢʦʛʦ ʰʣʘʥʛʘ. 

ʇʨʦʚʝʩʪʠ ʠʥʩʧʝʢʮʠʶ ʥʘ ʧʨʝʜʤʝʪ ʫʪʝʯʢʠ ʩʤʘʟʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ! 

 
ʈʠʩ. 3:  ɼʚʠʛʘʪʝʣʴ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʩʤʘʟʦʯʥʳʤ ʨʝʟʝʨʚʫʘʨʦʤ.   

 

 
 

(1) ʉʤʘʟʦʯʥʳʡ ʨʝʟʝʨʚʫʘʨ 
(2) ɻʠʙʢʠʡ ʰʣʘʥʛ 
(3) ʌʣʘʥʝʮ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ 

  

 

 

7.3.3 ʈʝʜʫʢʪʦʨ, ʤʦʪʦʨ-ʨʝʜʫʢʪʦʨ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʙʣʦʢʠʨʦʚʢʠ ʦʙʨʘʪʥʦʛʦ ʭʦʜʘ 

ʆʛʨʘʥʠʯʠʪʝʣʴ ʦʙʨʘʪʥʦʛʦ ʭʦʜʘ ʜʦʧʫʩʢʘʝʪ ʚʨʘʱʝʥʠʝ ʚʘʣʘ ʪʦʣʴʢʦ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚʨʘʱʝʥʠʷ. ʉʚʦʙʦʜʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ 
ʚʨʘʱʝʥʠʷ ʧʦʤʝʯʝʥʦ ʩʪʨʝʣʢʦʡ ʥʘ ʚʳʭʦʜʝ ʨʝʜʫʢʪʦʨʘ ʠʣʠ ʥʘ ʚʝʥʪʠʣʷʮʠʦʥʥʦʤ ʢʦʞʫʭʝ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ. 

 ɺʅʀʄɸʅʀɽ! 

ɿʘʧʫʩʢ ʜʚʠʛʘʪʝʣʷ ʥʘ ʧʦʣʥʫʶ ʤʦʱʥʦʩʪʴ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʜʝʡʩʪʚʠʷ ʦʛʨʘʥʠʯʠʪʝʣʷ ʦʙʨʘʪʥʦʛʦ ʭʦʜʘ ʧʨʠʚʝʜʝʪ ʢ ʨʘʟʨʫʰʝʥʠʶ 
ʠʣʠ ʧʦʚʨʝʞʜʝʥʠ ʁʦʛʨʘʥʠʯʠʪʝʣʷ. 

ʇʝʨʝʜ ʟʘʧʫʩʢʦʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʠʪʴ ʩʚʦʙʦʜʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚʨʘʱʝʥʠʷ. 

 

ʈʝʜʫʢʪʦʨʳ ʩ ʚʭʦʜʥʳʤ ʚʘʣʦʤ (WN) ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʙʣʦʢʠʨʦʚʢʠ ʦʙʨʘʪʥʦʛʦ ʭʦʜʘ: 

ʆʛʨʘʥʠʯʠʪʝʣʴ ʦʙʨʘʪʥʦʛʦ ʭʦʜʘ, ʧʦ ʞʝʣʘʥʠʶ ʟʘʢʘʟʯʠʢʘ, ʤʦʞʝʪ ʙʳʪʴ ʚʩʪʨʦʝʥ ʚ ʤʦʜʫʣʠ ʚʭʦʜʥʳʭ ʚʘʣʦʚ WN (8), WN (11) ʠ WN (13). 

 

ʄʦʪʦʨ-ʨʝʜʫʢʪʦʨ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʙʣʦʢʠʨʦʚʢʠ ʦʙʨʘʪʥʦʛʦ ʭʦʜʘ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ: 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʜʫʢʪʦʨʦʚ ʩ ʦʛʨʘʥʠʯʠʪʝʣʝʤ ʦʙʨʘʪʥʦʛʦ ʭʦʜʘ, ʥʘʧʨʘʚʣʝʥʠʝ ʚʨʘʱʝʥʠʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʥʝʦʙʭʦʜʠʤʦ 
ʦʧʨʝʜʝʣʠʪʴ ʩ ʧʦʤʦʱʴʶ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʧʨʠʙʦʨʘ. ʇʦʤʥʠʪʝ ʦʙ ʫʢʘʟʳʚʘʶʱʝʡ ʥʘʧʨʘʚʣʝʥʠʝ ʚʨʘʱʝʥʠʷ ʩʪʨʝʣʢʝ ʥʘ ʢʦʨʧʫʩʝ! ʅʘ 
ʜʚʠʛʘʪʝʣʷʭ ʩ ʦʙʤʦʪʢʦʡ ʚ 400/600 ʚʦʣʴʪ ʥʘʧʨʘʚʣʝʥʠʝ ʚʨʘʱʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʦ ʧʦʩʨʝʜʩʪʚʦʤ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ 
ʟʘʧʫʩʢʘ ʚ ʩʦʝʜʠʥʝʥʠʠ ñʟʚʝʟʜʦʡò. 
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7.3.4 ʈʝʜʫʢʪʦʨ ʩʦ ʩʧʣʦʰʥʳʤ ʚʘʣʦʤ 

ɺʳʭʦʜʥʳʝ ʚʘʣʳ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʜʠʘʤʝʪʨʦʤ 50 ʤʤ ʩʦʛʣʘʩʥʦ ʢʣʘʩʩʫ ʪʦʯʥʦʩʪʠ ISO k6, ʥʘʯʠʥʘʷ ʩ ʜʠʘʤʝʪʨʘ 55 ʤʤ ʩʦʛʣʘʩʥʦ 
ʢʣʘʩʩʫ ʪʦʯʥʦʩʪʠ ISO m6. 

ʅʘ ʚʩʝʭ ʚʳʭʦʜʥʳʭ ʚʘʣʘʭ ʠʤʝʶʪʩʷ ʨʝʟʴʙʦʚʳʝ ʮʝʥʪʨʦʚʦʯʥʳʝ ʦʪʚʝʨʩʪʠʷ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ DIN 332  ʠ 
ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʬʠʢʩʠʨʦʚʘʥʠʷ ʧʝʨʝʜʘʪʦʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ɺʩʝ ʚʳʭʦʜʥʳʝ ʚʘʣʳ ʧʦʩʪʘʚʣʷʶʪʩʷ ʩ ʟʘʱʠʪʦʡ ʦʪ ʢʦʨʨʦʟʠʠ. ɽʝ ʥʝʦʙʭʦʜʠʤʦ ʫʜʘʣʠʪʴ ʦʙʳʯʥʳʤ ʨʘʩʪʚʦʨʠʪʝʣʝʤ. 

 ɺʅʀʄɸʅʀɽ! 

ƴ ʈʘʩʪʚʦʨʠʪʝʣʴ ʥʝ ʜʦʣʞʝʥ ʚʩʪʫʧʘʪʴ ʚ ʢʦʥʪʘʢʪ ʩ ʫʧʣʦʪʥʝʥʠʷʤʠ ʚʘʣʦʚ! 

ƴ ʅʝ ʜʦʧʫʩʢʘʡʪʝ ʥʠʢʘʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠʣʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʫʜʘʨʦʚ ʥʘ ʢʦʥʮʝ ʚʘʣʘ, - ʤʦʞʥʦ ʧʦʚʨʝʜʠʪʴ ʧʦʜʰʠʧʥʠʢʦʚʳʡ ʫʟʝʣ ʥʘ 
ʚʳʭʦʜʝ. 

ƴ ɼʝʪʘʣʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʨʠʚʦʜʘ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʨʘʜʠʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʳʭʦʜʥʦʡ ʚʘʣ, ʥʝʦʙʭʦʜʠʤʦ, ʧʦ 
ʚʦʟʤʦʞʥʦʩʪʠ, ʫʩʪʘʥʦʚʠʪʴ ʢʘʢ ʤʦʞʥʦ ʙʣʠʞʝ ʢ ʧʦʜʰʠʧʥʠʢʘʤ ʚʳʭʦʜʥʦʛʦ ʚʘʣʘ! 

ƴ ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʧʝʨʝʜʘʪʦʯʥʳʝ ʤʝʭʘʥʠʟʤʳ ʜʦʣʞʥʳ ʙʳʪʴ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳ ʠ ʥʝ ʜʦʣʞʥʳ ʚʳʟʳʚʘʪʴ ʥʝʜʦʧʫʩʪʠʤʳʭ 
ʨʘʜʠʘʣʴʥʳʭ ʠʣʠ ʘʢʩʠʘʣʴʥʳʭ ʩʠʣ (ʜʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ ʩʤ. ʚ ʢʘʪʘʣʦʛʝ). 

 

7.3.5 ʋʩʪʘʥʦʚʢʘ ʠ ʜʝʤʦʥʪʘʞ ʨʝʜʫʢʪʦʨʦʚ ʩ ʧʦʣʳʤʠ ʚʘʣʘʤʠ 

 

 ɺʅʀʄɸʅʀɽ! 

ʇʨʠ ʚʳʙʦʨʝ ʢʦʥʩʪʨʫʢʮʠʠ ʚʘʣʘ, ʩʣʝʜʫʝʪ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʧʦ ʩʙʦʨʢʝ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʧʦʩʣʝʜʥʝʤ ʢʘʪʘʣʦʛʝ 
ʤʦʪʦʨ-ʨʝʜʫʢʪʦʨʦʚ. 

ʉʙʦʨʢʘ: (ʩʤ. ʈʠʩ. 4 - 6 ʥʘ ʩʪʨ. 23) 

ʈʝʜʫʢʪʦʨʳ ʩ ʧʦʣʳʤ ʚʘʣʦʤ ʜʦʣʞʥʳ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʩʚʦʝ ʨʘʙʦʯʝʝ ʧʦʣʦʞʝʥʠʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʥʘ ʩʠʩʪʝʤʫ 
ʧʦʜʰʠʧʥʠʢʦʚ ʚʳʭʦʜʥʦʛʦ ʚʘʣʘ ʥʝ ʜʝʡʩʪʚʦʚʘʣʠ ʥʠʢʘʢʠʝ ʘʢʩʠʘʣʴʥʳʝ ʩʠʣʳ. 

1. ʇʨʦʚʝʨʴʪʝ ʚʘʣ ʤʘʰʠʥʳ (3) ʥʘ ʥʘʣʠʯʠʝ ʚʦʟʤʦʞʥʳʭ ʜʝʬʝʢʪʦʚ, ʥʘʧʨʠʤʝʨ, ʟʘʟʫʙʨʠʥ ʠʣʠ ʫʪʦʣʱʝʥʠʡ. 

2. ʇʝʨʝʜ ʤʦʥʪʘʞʦʤ ʪʱʘʪʝʣʴʥʦ ʧʦʯʠʩʪʠʪʝ ʚʘʣ ʤʘʰʠʥʳ (3). 

3. ʇʝʨʝʜ ʬʠʢʩʘʮʠʝʡ ʨʝʜʫʢʪʦʨʘ ʩ ʧʦʣʳʤ ʚʘʣʦʤ ʥʘ ʚʘʣʫ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ, ʩʤʘʞʴʪʝ ʧʦʚʝʨʭʥʦʩʪʴ ʚʘʣʘ ʤʘʰʠʥʳ ʩʧʝʮʠʘʣʴʥʦʡ 
ʧʘʩʪʦʡ (3) ʪʠʧʘ Klüber Paste 46MR401. 

4. ʋʩʪʘʥʦʚʠʪʝ ʨʝʜʫʢʪʦʨ ʥʘ ʚʘʣ ʤʘʰʠʥʳ (4, 5). ɼʣʷ ʬʠʢʩʘʮʠʠ ʚʘʣʘ ʩʦ ʩʪʦʨʦʥʳ ʥʘʛʨʫʟʢʠ, ʟʘʢʘʟʯʠʢʫ ʧʦʪʨʝʙʫʝʪʩʷ ʨʘʩʧʦʨʥʘʷ 
ʪʨʫʙʢʘ (7) ʙʝʟ ʢʦʥʪʘʢʪʥʦʛʦ ʫʧʦʨʘ. 

- ɺʦʩʧʦʣʴʟʫʡʪʝʩʴ ʥʘʙʦʨʦʤ ʢʨʝʧʣʝʥʠʡ WATT (ʦʧʮʠʷ) ʜʣʷ ʬʠʢʩʘʮʠʠ ʩʚʦʝʛʦ ʚʘʣʘ ʚ ʧʦʣʦʤ ʚʘʣʫ ʨʝʜʫʢʪʦʨʘ ʧʨʠ ʧʦʤʦʱʠ 
ʩʪʦʧʦʨʥʦʛʦ ʙʦʣʪʘ (4). ʄʦʤʝʥʪ ʟʘʪʷʞʢʠ ʙʦʣʪʘ ʩʤ. ʥʘ ʩʪʨ. 52. 
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ʈʠʩ. 4: 
ʌʠʢʩʘʮʠʷ ʚʘʣʘ ʥʘ ʩʪʦʨʦʥʨʝ ʟʘʢʘʟʯʠʢʘ ʩ 
ʢʦʥʪʘʢʪʥʳʤ ʫʧʦʨʦʤ ʠʣʠ ʙʝʟ ʥʝʛʦ 

ʈʠʩ. 5: 
ʋʩʪʘʥʦʚʢʘ ʚʘʣʘ ʥʘ ʩʪʦʨʦʥʝ ʟʘʢʘʟʯʠʢʘ 
ʧʨʠ ʧʦʤʦʱʠ ʢʨʝʧʝʞʥʦʛʦ ʥʘʙʦʨʘ WATT 
ʙʝʟ ʢʦʥʪʘʢʪʥʦʛʦ ʫʧʦʨʘ 

ʈʠʩ. 6: 
ʋʩʪʘʥʦʚʢʘ ʚʘʣʘ ʟʘʢʘʟʯʠʢʘ ʧʨʠ 
ʧʦʤʦʱʠ ʢʨʝʧʝʞʥʦʛʦ ʥʘʙʦʨʘ 
WATT ʩ ʢʦʥʪʘʢʪʥʳʤ ʫʧʦʨʦʤ 

 
 

 

(1) ʈʝʟʴʙʦʚʦʡ ʩʪʝʨʞʝʥʴ + ʰʝʩʪʠʛʨʘʥʥʘʷ ʛʘʡʢʘ 
(2) ʋʧʦʨʥʘʷ ʰʘʡʙʘ 
(3) ɺʘʣ ʤʘʰʠʥʳ ʩʦ ʩʪʦʨʦʥʳ ʥʘʛʨʫʟʢʠ 
(4) ʂʨʝʧʝʞʥʳʡ ʙʦʣʪ DIN6912 
(5) ʅʘʪʷʞʥʦʡ ʜʠʩʢ 
(6) ʇʨʫʞʠʥʥʦʝ ʢʦʣʴʮʦ DIN472 
(7) ʈʘʩʧʦʨʥʘʷ ʪʨʫʙʢʘ (ʥʝ ʚʭʦʜʠʪ ʚ ʧʦʩʪʘʚʣʷʝʤʳʡ ʢʦʤʧʣʝʢʪ ʜʝʪʘʣʝʡ) 
 
ɼʝʪʘʣʠ (4), (5) ʠ (6) ʚʢʣʶʯʝʥʳ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʢʨʝʧʝʞʥʳʡ ʥʘʙʦʨ WATT GMBSBSDé . 

 

 
ɼʝʤʦʥʪʘʞ: 

1. ʆʩʣʘʙʴʪʝ ʢʨʝʧʝʞʥʳʡ ʙʦʣʪ (4). ʇʦʣʥʦʩʪʴʶ ʩʥʠʤʠʪʝ ʢʨʝʧʝʞʥʳʝ ʜʝʪʘʣʠ ʥʘʙʦʨʘ WATT ʠ, ʝʩʣʠ ʝʩʪʴ, ʫʜʘʣʠʪʝ ʨʘʩʧʦʨʥʫʶ 
ʪʨʫʙʢʫ (7). 

2. ʅʘ ʧʦʣʳʡ ʚʘʣ ʥʘʜʝʥʴʪʝ ʥʘʞʠʤʥʦʡ ʜʠʩʢ (11), ʧʦʜʲʝʤʥʫʶ ʛʘʡʢʫ (10) ʠ ʧʨʫʞʠʥʥʦʝ ʢʦʣʴʮʦ (6). 

3. ɿʘʢʨʫʪʠʪʝ ʢʨʝʧʝʞʥʳʡ ʙʦʣʪ (9). ɿʘʪʷʛʠʚʘʷ ʙʦʣʪ, ʚʳ ʚʳʪʘʣʢʠʚʘʝʪʝ ʨʝʜʫʢʪʦʨ ʠʟ ʚʘʣʘ ʤʘʰʠʥʳ (3). 
 
 

 
ʈʠʩ. 7: 
ɼʝʤʦʥʪʘʞ ʚʘʣʘ ʟʘʢʘʟʯʠʢʘ ʩ ʫʧʦʨʦʤ ʠʣʠ ʙʝʟ 

 

 
(3) ɺʘʣ ʟʘʢʘʟʯʠʢʘ ʩ ʨʝʟʴʙʦʚʳʤ ʮʝʥʪʨʦʚʦʯʥʳʤ ʦʪʚʝʨʩʪʠʝʤ ʩʦʛʣʘʩʥʦ DIN332, ʩʪʨ.1 
(6) ʇʨʫʞʠʥʥʦʝ ʢʦʣʴʮʦ DIN 472 
(8) ʇʦʣʳʡ ʚʘʣ 
(9) ʂʨʝʧʝʞʥʳʡ ʚʠʥʪ DIN 933 (ʧʦ ʩʧʝʮʠʬʠʢʘʮʠʠ ʟʘʢʘʟʯʠʢʘ, ʜʣʠʥʘ ʩʦʛʣʘʩʥʦ ʜʣʠʥʝ ʚʘʣʘ ʤʘʰʠʥʳ) 
(10) ʇʦʜʲʝʤʥʘʷ ʛʘʡʢʘ 
(11) ʋʧʦʨʥʘʷ ʰʘʡʙʘ 
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7.3.6 ʋʩʪʘʥʦʚʢʘ ʠ ʜʝʤʦʥʪʘʞ ʩʪʷʞʥʳʭ ʤʫʬʪ 

 ɺʅʀʄɸʅʀɽ! 

ʉʪʷʞʥʳʝ ʤʫʬʪʳ ʧʦʩʪʘʚʣʷʶʪʩʷ ʛʦʪʦʚʳʝ ʢ ʫʩʪʘʥʦʚʢʝ. ʀʭ ʥʝʣʴʟʷ ʨʘʟʙʠʨʘʪʴ ʥʘ ʯʘʩʪʠ ʜʦ ʧʝʨʚʦʡ ʫʩʪʘʥʦʚʢʠ. ɿʘʪʷʛʠʚʘʥʠʝ 
ʩʪʦʧʦʨʥʳʭ ʙʦʣʪʦʚ ʙʝʟ ʚʘʣʘ ʟʘʢʘʟʯʠʢʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʜʝʬʦʨʤʘʮʠʠ ʧʦʣʦʛʦ ʚʘʣʘ. 

ʉʙʦʨʢʘ: (ʩʤ. ʨʠʩ. 8): 

1. ʉʥʠʤʠʪʝ ʟʘʱʠʪʥʳʡ ʢʦʞʫʭ ʩʪʷʞʥʦʡ ʤʫʬʪʳ (ʝʩʣʠ ʝʩʪʴ). 

2. ʆʩʣʘʙʴʪʝ ʩʪʦʧʦʨʥʳʝ ʙʦʣʪʳ (3) ʥʘ ʥʝʩʢʦʣʴʢʦ ʚʠʪʢʦʚ. ʅʝ ʚʳʢʨʫʯʠʚʘʡʪʝ ʠʭ ʧʦʣʥʦʩʪʴʶ! 

3. ʊʱʘʪʝʣʴʥʦ ʧʨʦʯʠʩʪʠʪʝ ʚʩʝ ʦʪʚʝʨʩʪʠʝ ʧʦʣʦʛʦ ʚʘʣʘ (2, ʩʝʨʘʷ ʟʦʥʘ). ʆʥʦ ʜʦʣʞʥʦ ʙʳʪʴ ʇʆʃʅʆʉʊʔʖ ʦʯʠʱʝʥʦ ʦʪ ʩʤʘʟʢʠ!  

4. ʊʱʘʪʝʣʴʥʦ ʧʨʦʯʠʩʪʠʪʝ ʚʘʣ ʤʘʰʠʥʳ (1, ʩʝʨʘʷ ʟʦʥʘ) ʚ ʟʦʥʝ ʧʦʩʘʜʢʠ ʩʪʷʞʥʦʡ ʤʫʬʪʳ. ʆʥ ʜʦʣʞʝʥ ʙʳʪʴ ʇʆʃʅʆʉʊʔʖ 
ʦʯʠʱʝʥ ʦʪ ʩʤʘʟʢʠ! 

5. ʋʩʪʘʥʦʚʠʪʝ ʩʪʷʞʥʫʶ ʤʫʬʪʫ ʥʘ ʧʦʣʳʡ ʚʘʣ (2), ʧʦʢʘ ʥʘʨʫʞʥʦʝ ʢʦʣʴʮʦ ʩʪʷʞʥʦʡ ʤʫʬʪʳ ʥʝ ʚʳʨʦʚʥʷʝʪʩʷ ʩ ʧʦʣʳʤ ʚʘʣʦʤ (2). 
ɺʥʝʰʥʶʶ ʯʘʩʪʴ ʧʦʣʦʛʦ ʚʘʣʘ (2) ʤʦʞʥʦ ʩʤʘʟʘʪʴ ʚ ʦʙʣʘʩʪʠ, ʛʜʝ ʙʫʜʝʪ ʫʩʪʘʥʦʚʣʝʥʘ ʩʪʷʞʥʘʷ ʤʫʬʪʘ. 

6. ɺʩʪʘʚʴʪʝ ʦʯʠʱʝʥʥʳʡ ʚʘʣ ʤʘʰʠʥʳ (1) ʚ ʧʦʣʳʡ ʚʘʣ (2) ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʥʘ ʧʦʣʦʤ ʚʘʣʫ ʤʫʬʪʘ, ʧʨʠ 
ʟʘʪʷʞʢʝ, ʙʳʣʘ ʧʦʣʥʦʩʪʴʶ ʟʘʜʝʡʩʪʚʦʚʘʥʘ. 

7. ʆʜʠʥ ʟʘ ʜʨʫʛʠʤ ʥʝʩʢʦʣʴʢʠʤʠ ʚʠʪʢʘʤʠ ʩʣʝʛʢʘ ʟʘʪʷʥʠʪʝ ʩʪʦʧʦʨʥʳʝ ʙʦʣʪʳ (3) ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ, ʯʪʦʙʳ ʦʙʘ ʚʥʝʰʥʠʭ 
ʢʦʣʴʮʘ (5) ʙʳʣʠ ʟʘʞʘʪʳʤʠ ʧʘʨʘʣʣʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʫ. ʂʦʣʠʯʝʩʪʚʦ ʩʪʦʧʦʨʥʳʭ ʙʦʣʪʦʚ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʤʝʨʘ ʩʪʷʞʥʦʡ ʤʫʬʪʳ. 

 ɺʅʀʄɸʅʀɽ! 

ʅʝ ʟʘʪʷʛʠʚʘʡʪʝ ʩʪʦʧʦʨʥʳʝ ʙʦʣʪʳ (3) Ăʇɽʈɽʂʈɽʉʊʅʓɽñ. 

8. ɿʘʪʷʥʠʪʝ ʩʪʦʧʦʨʥʳʝ ʙʦʣʪʳ (3) ʟʘʪʷʞʥʳʤ ʢʣʶʯʦʤ ʜʦ ʫʢʘʟʘʥʥʦʛʦ ʥʘ ʩʪʷʞʥʦʡ ʤʫʬʪʝ ʤʦʤʝʥʪʘ ʟʘʪʷʞʢʠ (6). ʇʦʩʣʝ ʬʠʢʩʘʮʠʠ 
ʩʪʦʧʦʨʥʳʭ ʙʦʣʪʦʚ (3) ʤʝʞʜʫ ʚʥʝʰʥʠʤʠ ʢʦʣʴʮʘʤʠ ʜʦʣʞʝʥ ʦʩʪʘʚʘʪʴʩʷ ʨʘʚʥʦʤʝʨʥʳʡ ʟʘʟʦʨ (5). ɽʩʣʠ ʵʪʦ ʥʝ ʪʘʢ, ʩʪʷʞʥʫʶ 
ʤʫʬʪʫ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʟʘʥʦʚʦ. 

 ɺʅʀʄɸʅʀɽ! 

ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʚʳ ʤʦʞʝʪʝ ʧʦʤʝʪʠʪʴ ʧʦʣʳʡ ʚʘʣ ʤʘʰʠʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʘʣʘ ʤʘʰʠʥʳ ʰʪʨʠʭʦʤ (ʧʨʠ ʧʦʤʦʱʠ ʢʘʨʘʥʜʘʰʘ) 
ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʩʢʘʣʴʟʳʚʘʥʠʷ ʚʦ ʚʨʝʤʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ (ʧʦʜ ʥʘʛʨʫʟʢʦʡ). 

 
ʈʠʩ. 8: ʇʦʣʳʡ ʚʘʣ ʩʦ ʩʪʷʞʥʦʡ ʤʫʬʪʦʡ 

 

                 
 

(1) ɺʘʣ ʤʘʰʠʥʳ ʩʦ ʩʪʦʨʦʥʳ ʟʘʢʘʟʯʠʢʘ 
(2) ʇʦʣʳʡ ʚʘʣ  
(3) ʉʪʦʧʦʨʥʳʡ ʙʦʣʪ 
(4) ɺʥʫʪʨʝʥʥʝʝ ʢʦʣʴʮʦ 
(5) ɺʥʝʰʥʝʝ ʢʦʣʴʮʦ 
(6) ʄʦʤʝʥʪ ʟʘʪʷʞʢʠ ʩʪʦʧʦʨʥʳʭ ʙʦʣʪʦʚ 
(7) ʇʦʜʲʝʤʥʘʷ ʛʘʡʢʘ 
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ɼʝʤʦʥʪʘʞ: 

1. ʈʘʚʥʦʤʝʨʥʦ, ʦʜʠʥ ʟʘ ʜʨʫʛʠʤ ʦʪʢʨʫʪʠʪʝ ʩʪʦʧʦʨʥʳʝ ʙʦʣʪʳ (3). ʉʥʘʯʘʣʘ ʩʣʝʜʫʝʪ ʦʪʢʨʫʪʠʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʢʘʞʜʳʡ ʠʟ 
ʩʪʦʧʦʨʥʳʭ ʙʦʣʪʦʚ ʪʦʣʴʢʦ ʥʘ ʯʝʪʚʝʨʪʴ. ʅʝ ʫʜʘʣʷʡʪʝ ʩʪʦʧʦʨʥʳʝ ʙʦʣʪʳ ʧʦʣʥʦʩʪʴʶ. 

2. ʅʘʞʤʠʪʝ ʥʘ ʚʥʫʪʨʝʥʥʝʝ ʢʦʣʴʮʦ (4) ʧʨʠ ʧʦʤʦʱʠ ʧʦʜʲʝʤʥʦʡ ʛʘʡʢʠ (7) ʠ ʩʥʠʤʠʪʝ ʝʛʦ. ɿʘʨʘʥʝʝ ʫʜʘʣʠʪʝ ʨʞʘʚʯʠʥʫ, ʢʦʪʦʨʘʷ 
ʤʦʛʣʘ ʦʙʨʘʟʦʚʘʪʴʩʷ ʥʘ ʚʘʣʝ ʤʘʰʠʥʳ ʩʧʝʨʝʜʠ ʧʦʣʦʛʦ ʚʘʣʘ. 

3. ʉʥʠʤʠʪʝ ʩʪʷʞʥʫʶ ʤʫʬʪʫ ʩ ʧʦʣʦʛʦ ʚʘʣʘ (2). 

 
ʐʘʛ 2 ʪʨʝʙʫʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʢʦʥʩʪʨʫʢʮʠʠ ʩʪʷʞʥʦʡ ʤʫʬʪʳ ʩʦʩʪʦʷʱʝʡ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ! 
 
 

7.3.7 ʋʩʪʘʥʦʚʢʘ ʠ ʜʝʤʦʥʪʘʞ ʟʘʱʠʪʥʦʡ ʢʨʳʰʢʠ 

ʇʝʨʝʜ ʫʩʪʘʥʦʚʢʦʡ ʟʘʱʠʪʥʳʝ ʢʦʞʫʭʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʠʪʴ ʥʘ ʥʘʣʠʯʠʝ ʧʦʚʨʝʞʜʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʩʣʫʯʠʪʴʩʷ ʚʦ ʚʨʝʤʷ 
ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ. ʇʦʚʨʝʞʜʝʥʥʳʝ ʟʘʱʠʪʥʳʝ ʢʦʞʫʭʠ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʝʣʴʟʷ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʤʦʛʫʪ ʚʳʟʚrʘʪʴ ʠʩʪʠʨʘʥʠʝ. 

ɺʩʝ ʢʨʝʧʝʞʥʳʝ ʙʦʣʪʳ ʜʦʣʞʥʳ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʠ ʬʠʢʩʠʨʦʚʘʪʴʩʷ ʧʨʠ ʧʦʤʦʱʠ ʛʝʨʤʝʪʠʢʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʬʠʢʩʘʮʠʠ 
ʨʝʟʴʙʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ (ʩʨʝʜʥʝʡ ʧʨʦʯʥʦʩʪʠ).  ʄʦʤʝʥʪ ʟʘʪʷʞʢʠ ʙʦʣʪʘ ʩʤ. ʥʘ ʩʪʨ. 52. 

 

 

 
ʈʠʩ. 9: 
ɿʘʱʠʪʥʘʷ ʢʨʳʰʢʘ ʧʦʣʦʛʦ ʚʘʣʘ 

 ʈʠʩ. 10: 
ɿʘʱʠʪʥʳʡ ʢʦʞʫʭ ʩʪʷʞʥʦʡ ʤʫʬʪʳ ʧʦʣʦʛʦ ʚʘʣʘ 

 

 
 
(1) ʋʧʣʦʪʥʠʪʝʣʴʥʦʝ ʢʦʣʴʮʦ ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʪʠʧʦʚ ʨʝʜʫʢʪʦʨʦʚ: 
 K.. 40. ï K.. 110. 
 S.. 454. ï S.. 609. 
 
 

7.3.8 ʄʦʥʪʘʞ ʩʪʘʥʜʘʨʪʥʳʭ ʜʚʠʛʘʪʝʣʝʡ B5 (IEC 60072, DIN EN 50347) ʩ ʨʝʜʫʢʪʦʨʘʤʠ ʧʨʠ ʧʦʤʦʱʠ IEC 
ʘʜʘʧʪʝʨʦʚ 

 ATEX! 

ʋʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʤʦʞʥʦ ʪʦʣʴʢʦ IEC ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʠ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʦʪʤʝʪʢʘʤʠ ATEX, ʫʢʘʟʘʥʥʳʤʠ ʥʘ ʟʘʚʦʜʩʢʦʡ 
ʪʘʙʣʠʯʢʝ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ. ʉ ʨʝʜʫʢʪʦʨʘʤʠ ʢʘʪʝʛʦʨʠʠ 2D ATEX,  ʢʣʘʩʩ ʟʘʱʠʪʳ ʜʚʠʛʘʪʝʣʷ ʜʦʣʞʝʥ ʙʳʪʴ, ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ, 
IP6x. 

Watt Drive ʪʘʢʞʝ ʧʦʩʪʘʚʣʷʝʪ ʘʜʘʧʪʝʨʳ 100/112 ʠ 132 IEC ʛʘʙʘʨʠʪʦʚ ʩ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʚʦʙʦʜʥʦ ʚʨʘʱʘʶʱʝʡʩʷ ʟʫʙʯʘʪʦʡ 
ʤʫʬʪʦʡ (IAK, ʩʤ. ʨʠʩ. 12 ʥʘ ʩʪʨʘʥʠʮʝ 27). ɸʜʘʧʪʝʨʳ IEC ʤʘʩʣʦʥʝʧʨʦʥʠʮʘʝʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʫʧʣʦʪʥʝʥʠʝʤ 
ʤʝʞʜʫ ʨʝʜʫʢʪʦʨʦʤ ʠ ʘʜʘʧʪʝʨʦʤ. 
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ʇʦʨʷʜʦʢ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʩʪʘʥʜʘʨʪʥʦʛʦ IEC ʜʚʠʛʘʪʝʣʷ (B5) ʢ IEC ʘʜʘʧʪʝʨʦʫ (ʦʪ IA63 ʜʦ IA132): 

1. ɿʘʯʠʩʪʠʪʝ ʚʘʣ ʜʚʠʛʘʪʝʣʷ ʠ ʧʦʚʝʨʭʥʦʩʪʠ ʬʣʘʥʮʝʚ ʜʚʠʛʘʪʝʣʷ ʠ ʘʜʘʧʪʝʨʘ, ʧʨʦʚʝʨʴʪʝ ʥʘ ʥʘʣʠʯʠʝ ʧʦʚʨʝʞʜʝʥʠʡ. 

2. ʇʝʨʝʜ ʫʩʪʘʥʦʚʢʦʡ ʩʤʘʞʴʪʝ ʚʘʣ ʜʚʠʛʘʪʝʣʷ ʩʤʘʟʢʦʡ, ʥʘʧʨʠʤʝʨ Kl¿ber Paste 46 MR 401. 

3. ʉʤʘʞʴʪʝ ʢʨʝʧʝʞʥʳʝ ʙʦʣʪʳ (1) ʛʝʨʤʝʪʠʢʦʤ ʜʣʷ ʬʠʢʩʘʮʠʠ ʨʝʟʴʙʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ (ʩʨʝʜʥʝʡ ʧʨʦʯʥʦʩʪʠ). 

4. ɿʘʪʝʤ ʩʦʝʜʠʥʠʪʝ ʜʚʠʛʘʪʝʣʴ ʩ ʘʜʘʧʪʝʨʦʤ ʠ ʟʘʪʷʥʠʪʝ ʙʦʣʪʳ (1) (ʥʝ ʚʢʣʶʯʝʥʳ ʚ ʧʦʩʪʘʚʢʫ) ʜʦ ʫʢʘʟʘʥʥʦʛʦ ʤʦʤʝʥʪʘ ʟʘʪʷʞʢʠ. 
ʀʩʧʦʣʴʟʫʡʪʝ ʙʦʣʪʳ, ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ, ʢʣʘʩʩʘ ʧʨʦʯʥʦʩʪʠ 8.8. ʄʦʤʝʥʪ ʟʘʪʷʞʢʠ ʩʤ. ʥʘ ʩʪʨ. 52. 

 
ʈʠʩ. 11: 
ʇʨʠʤʝʨ ʫʩʪʘʥʦʚʢʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʥʘ IEC ʘʜʘʧʪʝʨ 
 

 
(1) ʂʨʝʧʝʞʥʳʡ ʙʦʣʪ 
 

 

ʇʦʨʷʜʦʢ ʫʩʪʘʥʦʚʢʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʜʚʠʛʘʪʝʣʷ IEC ʥʘ IEC ʘʜʘʧʪʝʨ ʩ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʟʫʙʯʘʪʦʡ ʤʫʬʪʦʡ (IAK100, IAK112, 
IAK132, IAK160, IAK180, IAK200 ʠ IAK225): 

ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʧʦʣʫʤʫʬʪʳ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʟʤʝʱʝʥʘ ʥʘ ʚʘʣʫ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʢʦʨʨʝʢʪʥʦ, ʫʩʪʘʥʦʚʢʫ ʩʣʝʜʫʝʪ 
ʧʨʦʠʟʚʝʩʪʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʥʘ ʦʢʘʟʘʣʘʩʴ ʧʦʣʥʦʩʪʴʶ ʟʘʜʝʡʩʪʚʦʚʘʥʘ (ʩʤ. ʨʠʩ. 12 ʥʘ ʩʪʨʘʥʠʮʝ 27). 

 

1. ʉʥʠʤʠʪʝ ʢʨʳʰʢʫ ʘʜʘʧʪʝʨʘ (1) ʠ ʧʦʣʫʤʫʬʪʫ (3). 

2. ʇʦʯʠʩʪʠʪʝ ʚʘʣ ʜʚʠʛʘʪʝʣʷ (2) ʠ ʧʦʚʝʨʭʥʦʩʪʠ ʬʣʘʥʮʝʚ ʜʚʠʛʘʪʝʣʷ ʠ ʘʜʘʧʪʝʨʘ. 

3. ʅʘʛʨʝʡʪʝ ʧʦʣʫʤʫʬʪʫ ʧʨʠʤʝʨʥʦ ʜʦ 80ÁC (176ÁF) ʠ ʫʩʪʘʥʦʚʠʪʝ ʥʘ ʚʘʣ ʜʚʠʛʘʪʝʣʷ. 

4. ʇʦʣʫʤʫʬʪʘ ʜʦʣʞʥʘ ʧʣʦʪʥʦ ʧʨʠʣʝʛʘʪʴ ʢ ʚʘʣʫ ʚ ʢʦʥʮʝ ʧʦʩʘʜʦʯʥʦʛʦ ʦʪʚʝʨʩʪʠʷ (ʩʤ. ʜʠʘʛʨʘʤʤʫ!). 

5. ɿʘʬʠʢʩʠʨʫʡʪʝ ʰʧʦʥʢʫ (4) ʠ ʫʩʪʘʥʦʚʣʝʥʥʫʶ ʧʦʣʫʤʫʬʪʫ ʧʨʠ ʧʦʤʦʱʠ ʫʩʪʘʥʦʚʦʯʥʦʛʦ ʰʪʠʬʪʘ (5) ʩʦʛʣʘʩʥʦ ʫʢʘʟʘʥʥʦʤʫ 
ʤʦʤʝʥʪʫ ʟʘʪʷʞʢʠ TA (M5 Ą ʧʨʠʤʝʨʥʦ 2.5 ʅʤ, M8 Ą ʧʨʠʤʝʨʥʦ 10 ʅʤ). ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʠʩʧʦʣʴʟʫʡʪʝ ʢʣʝʝʚʦʡ ʩʦʩʪʘʚ ʩʨʝʜʥʝʡ 
ʧʨʦʯʥʦʩʪʠ.  

6. ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʧʦʣʫʤʫʬʪʘ ʩʠʜʠʪ ʧʨʘʚʠʣʴʥʦ. 

7. ɿʦʥʘ ʢʦʥʪʘʢʪʘ ʤʝʞʜʫ ʜʚʠʛʘʪʝʣʝʤ ʠ ʘʜʘʧʪʝʨʦʤ ʜʦʣʞʥʘ ʙʳʪʴ ʫʧʣʦʪʥʝʥʘ ʘʥʘʵʨʦʙʥʳʤ ʛʝʨʤʝʪʠʢʦʤ, ʥʘʧʨʠʤʝʨ, Loctite 510 
ʠʣʠ ʩʠʣʠʢʦʥʦʤ, ʥʘʧʨʠʤʝʨ, Terostat 9140. ʕʪʦ ʰʘʛ ʩʙʦʨʢʠ ʧʨʠʤʝʥʠʤ ʪʦʣʴʢʦ ʜʣʷ ʚʟʨʳʚʦʟʘʱʠʱʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

8. ʋʩʪʘʥʦʚʠʪʝ ʜʚʠʛʘʪʝʣʴ ʥʘ ʘʜʘʧʪʝʨ; ʟʫʙʯʘʪʳʝ ʟʘʞʠʤʳ ʤʫʬʪʳ ʜʦʣʞʥʳ ʩʦʚʧʘʩʪʴ ʩ ʨʝʟʠʥʦʚʦʡ ʚʪʫʣʢʦʡ (6) ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ. 

9. ɿʘʢʨʝʧʠʪʝ ʜʚʠʛʘʪʝʣʴ ʥʘ ʘʜʘʧʪʝʨʝ ʧʨʠ ʧʦʤʦʱʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʘʪʷʞʥʳʭ ʙʦʣʪʦʚ (ʤʦʤʝʥʪʳ ʟʘʪʷʞʢʠ ʧʨʠʚʝʜʝʥʳ ʥʘ ʩʪʨ. 
52, ʤʠʥʠʤʘʣʴʥʳʡ ʢʣʘʩʩ ʧʨʦʯʥʦʩʪʠ 8.8). 
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ʈʠʩ. 12: 
ʋʩʪʘʥʦʚʢʘ IEC ʜʚʠʛʘʪʝʣʷ ʥʘ ʘʜʘʧʪʝʨʝ ʩ ʤʫʬʪʦʡ (IAK) 

 

 
 

 
(1) ɸʜʘʧʪʝʨ 
(2) ɺʘʣ ʜʚʠʛʘʪʝʣʷ 
(3) ʇʦʣʫʤʫʬʪʘ 
(4) ʐʧʦʥʢʘ 
(5) ʋʩʪʘʥʦʚʦʯʥʳʡ ʰʪʠʬʪ 
(6) ʈʝʟʠʥʦʚʘʷ ʚʪʫʣʢʘ 
(7) ʐʝʩʪʝʨʥʷ 
(8) ʋʧʣʦʪʥʠʪʝʣʴʥʦʝ ʢʦʣʴʮʦ 
(9) ʇʦʜʰʠʧʥʠʢ 
 
 

7.3.9 ʋʩʪʘʥʦʚʢʘ ʩʝʨʚʦʜʚʠʛʘʪʝʣʷ ʥʘ SERVO ʘʜʘʧʪʝʨ 

ɽʩʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʠ ʩʦ ʰʧʦʥʢʘʤʠ, ʟʘʟʦʨ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʜʚʠʛʘʪʝʣʷ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 0, ʧʨʠ ʫʩʣʦʚʠʠ ʪʦʛʦ, ʯʪʦ 
ʢʨʝʧʝʞʥʳʡ ʙʦʣʪ ʥʘ ʚʚʦʜʝ ʘʜʘʧʪʝʨʘ ʟʘʪʷʥʫʪ ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ. ʇʦʜʭʦʜʷʱʠʡ ʘʜʘʧʪʝʨ ʚʳʙʠʨʘʝʪʩʷ ʧʦ ʜʠʘʤʝʪʨʫ ʚʘʣʘ 
ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ (6). 

ɼʣʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ ʩ ʛʣʘʜʢʠʤ ʚʘʣʦʤ ʥʝʦʙʭʦʜʠʤʘʷ ʩʠʣʘ ʤʝʞʜʫ ʜʚʠʛʘʪʝʣʝʤ ʠ ʚʘʣʦʤ ʘʜʘʧʪʝʨʘ (6), ʧʝʨʝʜʘʶʱʘʷ ʚʨʘʱʘʶʱʠʡ 
ʤʦʤʝʥʪ, ʛʝʥʝʨʠʨʫʝʪʩʷ ʩʪʦʧʦʨʥʳʤ ʢʦʣʴʮʦʤ (3). ʇʨʠʩʦʝʜʠʥʝʥʠʝ ʚʘʣʦʚ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ ʨʘʟʣʠʯʥʳʭ ʜʠʘʤʝʪʨʦʚ 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʰʣʠʮʝʚʳʤʠ ʟʘʞʠʤʥʳʤʠ ʚʪʫʣʢʘʤʠ (5). 

ʅʦʨʤʘʣʴʥʳʡ ʠʟʥʦʩ ʠ ʩʦʦʩʥʦʩʪʴ ʚʘʣʦʚ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ ʠ ʬʣʘʥʮʝʚ ʩʦʛʣʘʩʥʦ DIN 42955. ɹʘʟʦʚʳʡ ʜʠʘʤʝʪʨ ʬʣʘʥʮʝʚ 
ʜʚʠʛʘʪʝʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ DIN EN 50347, ʚʘʣ ʜʚʠʛʘʪʝʣʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ DIN 748. 

 

 

ʈʠʩ. 13: 
ɺʠʜ ʩʝʨʚʦ-ʘʜʘʧʪʝʨʘ ʩʦ ʰʧʦʥʢʦʡ 

 ʈʠʩ. 14: 
ɺʠʜ ʩʝʨʚʦ ʘʜʘʧʪʝʨʘ ʩ ʛʣʘʜʢʠʤ ʩʧʣʦʰʥʳʤ ʚʘʣʦʤ 
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ʉʙʦʨʢʘ ʜʚʠʛʘʪʝʣʷ: 

1. ʇʦʯʠʩʪʠʪʝ ʚʘʣ ʜʚʠʛʘʪʝʣʷ, ʧʦʚʝʨʭʥʦʩʪʴ ʜʦʣʞʥʘ ʙʳʪʴ ʘʙʩʦʣʶʪʥʦ ʦʙʝʟʞʠʨʝʥʘ. 

2. ʉʥʠʤʠʪʝ ʧʣʘʩʪʤʘʩʩʦʚʫʶ ʟʘʛʣʫʰʢʫ (1) ʩ ʢʨʝʧʝʞʥʦʛʦ ʦʪʚʝʨʩʪʠʷ ʢʦʨʧʫʩʘ ʘʜʘʧʪʝʨʘ (2). 

3. ɺʳʨʦʚʥʷʡʪʝ ʚʘʣ ʘʜʘʧʪʝʨʘ (6) ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʦʧʦʨʥʦʛʦ ʢʦʣʴʮʘ (3), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʟʘʞʠʤʥʦʡ ʚʠʥʪ (4) ʧʨʠ ʬʠʢʩʘʮʠʠ, 
ʜʦʣʞʝʥ ʚʩʪʘʪʴ ʥʘ ʩʚʦʝ ʤʝʩʪʦ. 

4. ɿʘʬʠʢʩʠʨʫʡʪʝ ʜʚʠʛʘʪʝʣʴ ʚ ʢʦʨʧʫʩʝ ʘʜʘʧʪʝʨʘ (2). ʉʣʝʜʫʝʪ ʧʨʝʜʧʦʯʠʪʘʪʴ ʚʝʨʪʠʢʘʣʴʥʫʶ ʩʙʦʨʢʫ. ɺʥʠʤʘʥʠʝ: ʥʝ ʧʦʜʥʠʤʘʡʪʝ 
ʚʘʣ ʜʚʠʛʘʪʝʣʷ! 

5. ʇʨʦʯʥʦ ʟʘʢʨʝʧʠʪʝ ʜʚʠʛʘʪʝʣʴ ʥʘ ʤʝʩʪʝ. 

6. ɿʘʪʷʥʠʪʝ ʟʘʞʠʤʥʦʡ ʚʠʥʪ (4) ʛʘʝʯʥʳʤ ʢʣʶʯʦʤ, ʧʦʣʴʟʫʷʩʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʤʦʤʝʥʪʦʤ ʟʘʪʷʞʢʠ Ma ʩʤ. ʪʘʙʣʠʮʫ  5. 

7. ɿʘʢʨʦʡʪʝ ʢʨʝʧʝʞʥʦʝ ʦʪʚʝʨʩʪʠʝ ʢʦʨʧʫʩʘ ʘʜʘʧʪʝʨʘ ʧʣʘʩʪʠʢʦʚʦʡ ʟʘʛʣʫʰʢʦʡ (1). 

 

 

 ɺʅʀʄɸʅʀɽ! 

ɼʝʤʦʥʪʘʞ ʜʚʠʛʘʪʝʣʷ ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʚ ʦʜʥʦʤ ʧʦʣʦʞʝʥʠʠ ʨʦʪʦʨʘ! 

 
ʊʘʙʣʠʮʘ 4: 
ʊʨʝʙʫʝʤʳʝ ʤʦʤʝʥʪ rMa ʟʘʪʷʞʢʠ ʟʘʞʠʤʥʳʭ ʚʠʥʪʦʚ ʩʝʨʚʦ ʘʜʘʧʪʝʨʘ WATT ʩʦ ʰʧʦʥʢʦʡ ʠ ʩ ʛʣʘʜʢʠʤ ʚʘʣʦʤ: 
 
 
 

ɿʘʞʠʤʥʦʡ ʚʠʥʪ Ăsñ Ma [ʅʤ] 

M6 5 9,5 

M8 6 20 

M10 8 48 

M12 10 94 

 

 

 

 

7.3.10 ʋʩʪʘʥʦʚʢʘ ʤʦʤʝʥʪʥʳʭ ʨʳʯʘʛʦʚ 

 ɺʅʀʄɸʅʀɽ! 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʥʘʧʨʘʚʣʝʥʠʝ ʚʨʘʱʝʥʠʷ ʧʦʣʦʛʦ ʚʘʣʘ! 

ʇʨʫʞʠʥʳ Urelast, ʚʭʦʜʷʱʠʝ ʚ ʥʘʙʦʨ ʨʝʟʠʥʦʚʳʭ ʘʤʦʨʪʠʟʘʪʦʨʦʚ, ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʛʨʫʞʝʥʳ ʧʨʠ ʩʞʘʪʠʠ ʚ ʨʘʙʦʯʝʤ ʥʘʧʨʘʚʣʝʥʠʠ 
ʚʨʘʱʝʥʠʷ!  
 
ʈʝʢʦʤʝʥʜʫʝʤʦʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʥʘʪʷʞʝʥʠʝ ʜʣʷ ʧʨʫʞʠʥʳ ʨʘʚʥʦ 3ʤʤ.  
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ʈʠʩ. 15: 
ʇʣʦʩʢʠʡ ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʨʝʜʫʢʪʦʨ 

 ʈʠʩ. 16: 
ʎʠʣʠʥʜʨʦ-ʯʝʨʚʷʯʥʳʡ ʨʝʜʫʢʪʦʨ 

 

   

                             

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
ʈʠʩ. 17: ʎʠʣʠʥʜʨʦ-ʢʦʥʠʯʝʩʢʠʡ ʨʝʜʫʢʪʦʨ 
(*)  . . . ɺʪʫʣʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʩʥʘʙʞʝʥʘ ʧʦʜʰʠʧʥʠʢʘʤʠ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ. 
 
 
 
 
K.. 40. - K.. 77.   K.. 80. - K.. 139. 
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R     é   ʇʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ 

L    é   ʇʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ 

R L 
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