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1.0 ㆰӻ
1.1 ᓄ⭘㤳ത

SIMOTICS SD 1LE8㌫ࡇḷ߶⭥ᵪⲴ䱢ᣔㅹ㓗ㅖਸIEC60034-5ḷ߶ѝIP55䱢ᣔㅹ㓗Ⲵ㾱≲˄㿱䬝⡼ḷ

⌘˅ˈ䘲⭘Ҿ㊹ቈ৺▞⒯Ⲵᐕ֌⧟ຳǄྲ᷌⭥ᵪᆹ㻵ᡆۘᆈҾᡧཆˈᴹᗵ㾱໎࣐⴨ᓄⲴ䱢ᣔ㻵㖞ˈ

ԕ䚯ݽਇ䮯ᵏᕪ⛸䱣ݹᴍᲂǃ䴘≤ץ㲰ǃԕ৺ߠ䴚઼⚠ቈሩ⭥ᵪ䙐ᡀⲴᖡ૽Ǆ

⴨֯ޣ⭘⧟ຳᶑԦྲл˖

• ⎧ᤄ儈ᓖ

• ᫽֌⧟ຳ⑙ᓖ

• ⴨ሩ⒯ᓖ㿱л㺘

�1000 m
-20 ºC ~ +40 ºC

⧟ຳ⑙ᓖ ⴨ሩ⒯ᓖ

-20 ºC�7�20 ºC 100 %

 20 ºC<T�30 ºC 95 %

 30 ºC<T�40 ºC 55 %

⌘˖ྲ᷌֯⭘⧟ຳᶑԦ઼ԕкнаṧˈ䈧૘䈒㾯䰘ᆀǄ

ᵜ㌫⭥ᵪㅖਸGB18613-2012ǉѝሿරй⴨ᔲ↕⭥ࣘᵪ㜭᭸䲀ᇊ٬৺㜭᭸ㅹ㓗Ǌḷ߶ˈާփ㿴ṬⲴ

㜭㙇ᤷḷ৲㿱䬝⡼Ǆ

1.2 ӑԯړݱ

㠚ߧতᯩᔿ˄ḷ߶䝽㖞˅˖ߧতᯩᔿ IC411ˈㅖѪਸ IEC/EN 60034-6 ḷ߶㾱≲Ǆ

SIMOTICS SD 1LE8 ⭥ᵪѪޘሱ䰝㠚ߧত˄ৼੁ仾ᡷ˅රᔿ⭥ᵪˈ൘⭘֯ᰦ⺞؍⭥ᵪާᴹ䏣ཏⲴߧত仾

䟿Ǆྲ᷌ ֯⭘ਟ䘹ཆ䜘仾ᡷˈᗵ享൘ᆹ㻵仾ᡷᰦ⺞؍ਸ䘲Ⲵߧত仾ੁǄ

ᕪ ࡦߧ তᯩᔿ˄䘹Ԧ˅˖ߧতᯩᔿѪ IC416ˈ┑䏣 IEC/EN 60034 ḷ߶㾱≲Ǆ

⭥ᵪߧতᱟ䙊䗷ањ⤜・Ⲵ仾ᡷ˄ᕪࡦ䙊仾˅㘼ᇎ⧠ⲴǄ䘉⿽ᕪ ࡦߧ তнਇᵪಘ䘀㹼⣦ᘱⲴᖡ૽Ǆ

⌘᜿ʽ1˅⺞؍⤜・仾ᡷ≄⍱䙊⭵ˈфоઘത⧟ຳ≄⍱ᯩੁа㠤˗

2˅⤜・仾ᡷ享⭡ањ⤜・⭥Ⓚ⁑ඇ׋⭥ˈᒦф⺞؍仾ᡷⲴ䖜ੁоަ仾ᡷ㖙к䱴ᑖⲴ䖜ੁ

ḷᘇᤷ⽪Ⲵᯩੁа㠤˗

3˅⤜・仾ᡷн㜭䙊䗷ਈ仁ಘ傡ࣘ˗

4˅⭥ᵪ੟ ࣘࡽݸˈ ੟ࣘ⤜・仾ᡷˈ❦ਾ੟ࣘ⭥ᵪ˗⭥ᵪڌᵪᰦˈ ݸޣ 䰝⭥ᵪ⭥Ⓚˈᖵ⭥

ᵪڌ→䘀㹼ਾᯝᔰ⤜・仾ᡷ傡ࣘ⭥ⓀǄ

1.3 ᆹ㻵㔃ᶴරᔿ

⭥ᵪ䬝⡼кḷࠪҶަᆹ㻵㔃ᶴරᔿ

䆖੺

൘䘀䗃䗷〻ѝˈ⭥ᵪ享䙊䗷਺⧟ᡆ⭥ᵪ㔃ᶴ㊫රᤷᇊս㖞䘋㹼਺㻵ᩜ䘀Ǆ
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⌘˖1) ᇔཆ֯⭘ᰦ᧘㦀֯⭘ᣔ㖙˄䘹ԦਧH00˅˗

    2) ᖃᡧཆᆹ㻵ᰦˈ᧘㦀ሩ⭥ᵪ䖤䟷ਆ䱢ᣔ᧚ᯭˈ䚯ݽ≤ⴤ᧕௧ሴࡠ⭥ᵪ䖤к˗

2.0 ᩜ䘀৺ᆈۘ
൘䘀䗃⭥ᵪᰦˈᗵ享⭘ᡰᨀ׋Ⲵ਺⧟ᡆ⭥ᵪ㔃ᶴ㊫රᤷᇊս㖞䘋㹼਺㻵ᩜ䘀Ǆ൘ᩜ䘀⭥ᵪѻࡽˈ

䈧⺞؍਺⧟ᆹ㻵↓⺞ф⢒പˈն࠷य⭘֯⭥ᵪ䖤઼仾ᡷ㖙ᶕᩜ䘀⭥ᵪǄਖཆˈ⭥ᵪॷ䱽ᰦᗵ享⌘

᜿䚯઼᩶᩷ݽ䴷ࣘˈԕ䱢䙐ᡀ䖤᢯ਇᦏǄ

ᔪ䇞ᡰᴹⲴ⭥ᵪᓄ䈕ۘᆈ൘ᒢ⠕ᰐቈⲴ⧟ຳѻлˈᒦ䚯ݽ䗷ཊⲴ䴷ࣘǄ

㤕⭥ᵪࠪলਾᆈۘ 2 ᒤᡆ䎵䗷 2 ᒤˈᔪ䇞ᴤᦒ⏖━⋩㜲Ǆ

ྲ᷌⭥ᵪ൘⚠ቈ৺⒯ᓖ䖳བྷ⧟ຳлᆈۘᰦ䰤䎵䗷 2 ᒤˈ⭥ᵪⲴ⭘֯ሯભሶՊ䱽վǄሩҾ䘉⿽ᛵߥˈ

ᗵ㾱ᰦ൘⭥ᵪᆹ㻵઼੟ ࣘࡽ ˈሩަ㔍㕈㌫㔏䘋㹼Ự⍻ˈӾ㘼؍䇱ަਟԕ↓ᑨっᇊⲴ䘀㹼˄⴨ޣ৲㘳

٬ˈ㿱 3.5˅Ǆ

ᗵ㾱Ⲵ䱢ڊ㺘䶒ˈ䖤ㄟ㺘䶒ㅹ˅ᐢ൘ᐕল䘋㹼䱢㞀㲰༴⨶ˈնᱟ൘⭥ᵪۘᆈᰦӽ䴰ޠ⌅˄ᐕ㺘䶒࣐

㞀᧚ᯭǄᔪ䇞㓿ᑨ䖜ࣘал⭥ᵪ䖤ˈ֯䖤᢯⏖━㜲࠶ᐳ൷रǄ
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 3.0 䈳䈅
ᡰᴹᐕ֌䜭ᗵ享⭡⟏㓳ᐕӪ䘋㹼᫽֌Ǆ⭥ᵪڊԫօ᫽֌ᐕ֌ѻ؍⺞ˈࡽ⭥ᵪ

оѫ㓯৺䖵ࣙ⭥ⓀᯝᔰǄᒦф⺞؍⭥Ⓚн㻛᜿ཆᔰ੟Ǆ

3.1 ᆹ㻵

㢟ྭⲴส⹰о↓⺞Ⲵᆹ㻵ᱟሶᶕ⭥ᵪ䮯ᵏਟ䶐䘀㹼ⲴสᵜᶑԦǄส⹰н㢟ᡆ㘵ᆹ㻵нᖃˈՊ䙐ᡀᔲᑨ

Ⲵ⭥ᵪᥟ઼ࣘಚ丣Ǆ

3.1.1 ส⹰㾱≲

⭥ᵪᆹ㻵Ⲵส⹰ਟԕᱟ䠁኎ᓅᓗˈҏਟԕᱟ␧ࠍ൏㔃ᶴⲴᒣਠˈᰐ䇪ᱟօ⿽㔃ᶴส⹰䜭ᓄᴹ䏣ཏⲴᕪ

ᓖоࡊᙗ᭟᫁⭥ᵪǄ

ส⹰Ⲵ䇮䇑ਟԕ৲㘳 DIN4024Ǆ
᭟᫁⭥ᵪⲴส⹰㺘䶒ᗵ享ᱟᒣ䶒ˈᑨ⭘⭥ᵪ᭟᫁ᒣ䶒Ⲵᒣ䶒ᓖ˖

ᵪᓗਧ(FS) ᒣ䶒ᓖ˄mm˅

İ132 0.10
160 0.15
ı180 0.20

3.1.2 ᆹ㻵㾱≲

⭡ҾᵪỠ䜘Ԧࡦ䙐ޜᐞ৺㍟〟䈟ᐞⲴᆈ൘ˈ⭥ᵪᓅ㝊ᆹ㻵ᒣ䶒оส⹰ᆹ㻵Ⲵ᧕䀖ᒣ䶒ѻ䰤ˈਟ㜭ᆈ൘

䰤䳉Ǆ

ᆹ㻵ᰦˈᓄԄ㓶⭘ຎቪ⍻䟿↔䰤䳉٬ǄሩҾ>0.05mmⲴ䰤䳉ˈᓄᨂޕਸ䘲Ⲵປ䳉⡷Ǆປ䳉⡷Ⲵቪረṩ

ᦞᇎ䱵Ⲵ䰤䳉٬䝽ڊǄ

ᨂޕਸ䘲৊ᓖⲴປ䳉⡷

3.1.3 ⭥ᵪᆹ㻵ᆼ∅ਾᗵ享ሶ਺⧟ᤗ㍗Ǆᖃ⭥ᵪㄆⴤᆹ㻵ф⭥ᵪ䖤傡ࣘㄟੁлᰦˈᔪ䇞൘䶎傡ࣘㄟ໎࣐

䱢ᣔ㖙ˈӾ㘼ਟԕ䚯ݽ≤৺ަԆཆ䜘⢙փ䘋ޕ仾ᡷ㖙ˈӾ㘼ᖡ૽⭥ᵪᮓ✝Ǆ

3.1.4 ᖃ⭥ᵪㄆⴤᆹ㻵ф傡ࣘㄟ䖤ᵍкᆹ㻵ˈᔪ䇞ڊᗵ㾱Ⲵ䱢ᣔ᧚ᯭˈԕ䱢→⏢փ⋯⭥ᵪ䖤䘋ޕ⭥ᵪǄ

3.2 ᧕㓯ⴂ

᧕㓯ⴂᆹ㻵Ҿ⭥ᵪ亦䜘ᡆח䶒˄ᐖחᡆਣח˅ˈਟԕ֌ 4×90º ᯩੁ᯻䖜ˈׯҾ⭥㔶ཊ䀂ᓖᕅޕǄ



ቪረ M4 M5 M6 M8 M10 M12 M16

䖜䐍˄ Nm˅ 1.2 2.5 4.0 8.0 13 20 40

3.3 ࣘᒣ㺑о㚄㔃

ѪҶ⺞؍ᆹ䶉ǃᰐ䴷ࣘⲴ䘀㹼⧟ຳˈሩՐࣘ㚄㔃Ԧࣘ˄㚄䖤ಘǃ━䖞ǃ仾ᡷǃਈ䙏ಘㅹ˅享䘋㹼䘲

ᖃⲴ䖤ੁǃᖴੁṑ↓Ǆ

⭥ᵪ䖜ᆀࣘᒣ㺑ᯩᔿѪॺ䭞ᒣ㺑Ǆࣘᒣ㺑ᯩᔿ൘⭥ᵪ䬝⡼кᴹḷ⌘˄ H 㺘⽪ॺ䭞ᒣ㺑˅Ǆ

⌘᜿ʽ 1˅Ѫ⺞؍ᰐ䴷ࣘ䘀㹼ˈՐࣘ㚄㔃ԦⲴࣘᒣ㺑ᯩᔿѪॺ䭞ᒣ㺑˗

2˅൘䈳ᮤՐࣘ㚄㔃Ԧ䝽ਸ䗷〻ѝˈ享㘳㲁㚄㔃Ԧо⭥ᵪⲴ⑙ᓖ⧟ຳ˗

3˅ᖃ⭥ᵪ੟ ࣘࡽ ⋑ᴹ㚄㔃ԫօՐࣘԦᰦˈ⭥ᵪ䖤кⲴ䭞ᗵ享〫䲔Ǆ

3.4 ⭥≄䘎᧕

ᡰᴹᐕ֌䜭ᗵ享⭡⟏㓳ᐕӪ䘋㹼᫽֌Ǆ⭥ᵪڊԫօ᫽֌ᐕ֌ѻ؍⺞ˈࡽ⭥ᵪ

оѫ㓯৺䖵⭥ⓀᯝᔰǄᒦфˈ⺞؍⭥Ⓚн㻛᜿ཆᔰ੟Ǆ

⭥ᵪⲴ᧕㓯ⴂ޵䜭ᴹޝњ⭥Ⓚ㓯᧕㓯ㄟᆀ઼єњ᧕ൠㄟᆀˈ⭥ᵪⲴᵪ༣к䘈ᴹањ᧕ൠ⛩Ǆ

ᡰᴹ⭥ᵪ䜭䘲ਸৼੁ䖜ࣘ˄↓䖜ᡆ㘵৽䖜)ˈᒦф䙊䗷䈳ᮤަѝє⴨⭥Ⲵ亪ᒿণਟ᭩ਈ⭥ᵪ䖜ੁǄ

⭥Ⓚ䘎᧕

ᵜ㌫ࡇй⴨ᔲ↕⭥ࣘᵪ㓯സਟ䘎᧕ᡀᱏᖒǃй䀂ᖒǄ

ሩҾ↓⺞䘀㹼ˈݱ䇨⭥঻ٿᐞѪ±5%ˈ仁⦷ٿᐞѪ±2% Ǆ

⭥㔶䘎᧕⽪ֻ ⭥ᵪᵪ༣ཆ᧕ൠ㓯

བྷሿԕ৺ᯩੁǄ⸙࣋䈧৲➗㺘 1 ѝ᧕㓯ㄟᆀᤗ㍗ˈ⸙࣋Ҿ᧕㓯ㄟᆀⲴᤗ㍗ޣ

㺘 1

⌘˖ᤗ㍗࣋⸙˄Nmˈޜᐞ˖±10%˅

5
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ᱏᖒ䘎᧕

ᱏᖒ䘎᧕ᱟ䙊䗷㔅㓴᧕㓯ㄟᆀ W2ǃU2 ৺ V2 ⴨ӂ䘎᧕ˈU1ǃV1ǃW1 ㄟ䘎᧕⭥Ⓚ㘼ᇎ⧠ˈྲлമ

ᡰ⽪

U1

U2 (V2, W2)

W1 V1

й䀂ᖒ䘎᧕

й䀂ᖒ䘎᧕ᱟ䙊䗷й⴨㔅㓴Ⲵㄟᆀ俆ቮ׍⅑⴨᧕㘼ᇎ⧠ˈྲлമᡰ⽪

U1(W2)

V1(U2)

W1(V2)

⌘˖㤕᧕㓯ⴂⲴ䖵ࣙᡆѫ䘋㓯ᆄ⭡㪋ޠᇶሱˈ䴰㾱⭘ḷ߶Ⲵᢣ᡻ᶕᤗᔰǄ

㔅㓴؍ᣔ

⭥ᵪᴹй⿽㿴ṬⲴՐᝏಘ˖˄⭥ᵪ㕆ਧⲴㅜ 15 սᆇ⇽˅

• PTC ✝᭿⭥䱫 — ⭘Ҿᣕ䆖˄145 ºC˅ᡆ䐣䰨؍ᣔ˄155 ºC˅

• PT100 ⍻⑙⭥䱫 — ⭘Ҿ⍻ᇊ䖤᢯ᡆ㔅㓴⑙ᓖ

• KTY84-130 — ⭘Ҿ㔅㓴⍻⑙ˈ⭘֯⑙ᓖՐᝏಘ



7

⌘᜿ʽ PTC ✝᭿⭥䱫઼ PT100 ԕ৺ KTY84-130 ⍻⑙⭥䱫䜭䴰㾱оཆ䜘᧗ࡦঅݳ䘋㹼㚄㔃Ǆ

ᖃ PT100 ✝᭿⭥䱫⭘Ҿ䖤᢯⑙ᓖⴁ⍻ᰦˈᣕ䆖઼䐣䰨⑙ᓖ٬о⭥ᵪ㓯സ㔍㕈ㅹ㓗ᰐޣǄ

䘹Ԧਧ˄Q5A˅

䖵ࣙ᧕㓯ㄟᆀ

ྲ⭥ᵪ䝽㖞 PTCˈPT100ˈKTY84-130 ઼䱢▞࣐✝ᑖˈަᕅ㓯ㄟḷ䇶ྲ㺘 2 ᡰ⽪Ǆ

㺘 2 ⭥ᵪ㔅㓴؍ᣔ

൘⑙ᐞ∄䖳བྷⲴ⧟ຳѝˈ⭥ᵪڌ→а⇥ᰦ䰤ሶ∄䖳ᇩ᱃ӗ⭏ࠍപ≤Ǆഐ↔ˈᕪ⛸ᔪ䇞൘䘉⿽ᛵߥл

Ѫ⭥ᵪ࣐䘹䱢▞࣐✝ᑖ˄䘹Ԧਧ˖Q04˅Ǆ傡ࣘㄟ઼䶎傡ࣘㄟ䱢▞࣐✝ᑖⲴ䖵ࣙ᧕㓯ㄟᆀ࡛࠶

Ѫ1HE1-1HE2ˈ઼2HE1-2HE2Ǆ

䆖੺

䱢▞࣐✝ᑖ࠷य൘⭥ᵪ䘀䖜ᰦ࣐✝Ǆ

3.5 Ựḕ㔍㕈⭥䱫

൘ࡍ⅑੟ࣘ⭥ᵪࡽᡆ㘵㓿䗷䮯ᰦ䰤˄6 њᴸ˅ڌᵪਾˈᔪ䇞൘ᔰ੟⭥Ⓚ੟ࣘѻࡽሩ⴨ս䰤Ⲵ㔍㕈⭥

䱫䘋㹼⍻䟿Ǆ

䆖੺

㔍㕈⭥䱫⍻䟿ᆼᡀਾⲴ⸝ᰦ䰤޵ˈ᧕㓯ㄟᆀ䘈ਟ㜭ᑖᴹаᇊⲴড䲙儈⭥঻ˈ䈧यⴤ᧕䀖᪨Ǆ

㔍㕈⭥䱫

ᴰሿ㔍㕈⭥䱫˖ᯠ⭥ᵪᡆ㔅㓴㔤؞ਾⲴ⭥ᵪሩൠ⭥䱫Ѫ10MȍǄ Ѥ⭼⭥䱫˖Ѥ⭼⭥䱫Ⲵ䇑㇇ᯩ⌅Ѫ仍

ᇊ⭥঻҈ԕ㌫ᮠˈྲ仍ᇊ⭥঻690V⭥ᵪѤ⭼⭥䱫ਟ䇑㇇ྲл Ѥ⭼⭥䱫=0.69kV×0.5Mȍ/kV=0.3450ȍ T

⍻䟿ᯩ⌅

ᴰሿ㔍㕈⭥䱫Ⲵ⍻䟿˖㔅㓴ሩൠ⭥䱫Ⲵ⍻䟿ਟԕ䙊䗷ሩ㔅㓴ᯭ500࣐Vⴤ⍱⭥঻ᶕ⍻䟿ˈ㔅㓴⑙ᓖ䴰

䇱൘ 25 ºC±15 ºCǄ؍
C 2PTC PT100 2PT100  KTY84 Q5A Q04
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�
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ㅜ��սѪ%

є㓴й㣟Ѣ㚄

Ⲵ37&

ㅜ��սѪ&

йњঅ᭟є㓯37ࡦ���

ㅜ��սѪ+

ањ.7<���
���⑙ᓖՐᝏಘ

ㅜ��սѪ)

єњ.7<���
���⑙ᓖՐᝏಘ
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�
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�
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�
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йњঅ᭟й㓯37ࡦ���
ㅜ��սᮠѪ4

���37ࡦњঅ᭟й㓯ޝ
��սᮠѪ5

���37ࡦњঅ᭟є㓯ޝ
ㅜ��սᮠѪ-
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2PTC PT100 2PT100  KTY
Ѥ⭼⭥䱫Ⲵ⍻䟿˖Ѥ⭼⭥䱫Ⲵ⍻䟿ᗵ享൘⭥ᵪ䘀㹼⑙ᓖⲴᛵߥлሩ㔅㓴ᯭ500࣐Vⴤ⍱⭥঻Ǆ ᑨ㿱

Ⲵ㔍㕈⭥䱫᭵䳌৏ഐ৺༴⨶ᯩᔿѫ㾱ᴹྲл 2 ⿽ᛵߥǄ

᭵䳌৏ഐ 1˖ਟ㜭ᱟ⭡Ҿ⧟ຳ▞⒯ᕅ䎧Ⲵ

༴⨶᧚ᯭ 1˖䴰㾱ሶ㔅㓴䘋㹼✈ᒢ༴⨶Ǆ

᭵䳌৏ഐ 2˖⭥ᵪ㓿䗷䮯ᰦ䰤䘀㹼ਾ˄⭥ᵪ༴Ҿ✝ᘱ⣦ᘱ˅ˈᴰሿ⭥䱫٬ਟ䱽վǄ

༴⨶᧚ᯭ 2˖ྲ᷌ ⍻䟿٬վҾѤ⭼⭥䱫٬ˈᗵ享ሩ⭥ᵪ䘋㹼ᴤᦒᡆ؞᭩Ǆ

3.6 ⑙ᓖỰ⍻

⑙ᓖᱟ⭥ᵪ䘀㹼ᰦⲴ䟽㾱৲㘳ᤷḷˈᗇࡠ⭥ᵪ਴䟽㾱䜘սⲴᇎᰦ⑙ᓖˈሩᦼᨑ⭥ᵪⲴ䘀㹼⣦ᘱǃᴹ

᭸亴䱢⭥ᵪ᭵䳌ǃ؍䇱⭥ᵪਟ䶐䘀㹼ॱ࠶䟽㾱Ǆ

⭥ᵪ⑙ᓖਇߧতӻ䍘઼⧟ຳ⑙ᓖⲴᖡ૽Ǆሩ⭥ᵪ㔅㓴⑙ॷⲴ⍻䟿ˈ䙊ᑨᱟ亴෻⍻⑙ݳԦ˄ྲ

PT100˅ˈ⍻⑙ݳԦ䙊䗷ᕅࠪ㓯䘎᧕᧗ࡦ㌫㔏ˈሩ⭥ᵪ䘋㹼⍻⑙ˈᡆ㘵֯⭘儈㋮ᇶⲴ⭥䱫⌅䘋㹼᧘

㇇Ǆྲ䴰⍻䟿⭥ᵪᵪ༣㺘䶒⑙ᓖˈᓄ䟷⭘у䰘ⲴԚಘ˄ྲ㓒ཆ⍻⑙Ԛ˅䘋㹼⍻䟿ˈ⍻䟿ս㖞а㡜൘

⭥ᵪ਺⧟ᆄս㖞ᡆ⭥ᵪѝ䰤ս㖞Ǆ

3.7 ਈ仁ಘᓄ⭘

൘⭥ᵪ䍏䖭䖜⸙нっᇊᰦ˄ྲ⍫ຎᔿ঻㕙ᵪˈ䍏䖭˅ˈᗵ❦Պሬ㠤䶎↓ᕖ⭥

⍱ˈ䈕⭥⍱Ⲵ䉀⌒Պሩ㌫㔏䙐ᡀᖡ૽ˈ㘼ӗ⭏䗷ཊᒢᢠǄ

⭥⻱ެᇩᙗ

ᖃਈ仁ಘ傡ࣘ⭥ᵪᰦˈ⭥⻱ᒢᢠⲴ〻ᓖབྷሿਆߣҾਈ仁ಘⲴ㊫ර˄⿽㊫ˈIGBT ᮠ䟿ˈᒢᢠ᧗ࡦ᧚ᯭ

৺ࡦ䙐୶˅ǃᐳ㓯ǃ䐍⿫ԕ৺ᓄ⭘䴰≲Ǆ

൘䇮䇑઼ᓄ⭘䱦⇥ᗵ享৲㘳ਈ仁ಘࡦ䙐୶ޣҾ⭥⻱ެᇩᙗⲴᆹ㻵ᤷሬǄ

ྲ᷌֯⭘ਈ仁ಘ傡ࣘ⭥ᵪˈ䖜䙏䎵䗷⭥ᵪ仍ᇊ䖜䙏ᰦˈᗵ享㘳㲁ሩ⭥ᵪⲴᵪ

Ỡ䴦䜘Ԧ৺Րࣘ㚄㔃ԦⲴᖡ૽Ǆ

ᴤཊ޵ᇩˈ䈧৲㘳 IEC 60034-1Ǆ

ಚ༠ˈ⑙ॷ઼ᥟࣘ

⭥ᵪ൘ਈ仁䘀㹼ᰦˈ⭥ᵪಚ༠ǃ⑙ॷሶՊᴹᡰ໎࣐Ǆ

ਈ仁ᓄ⭘ᰦˈਟ㜭Պ⭡Ҿ䖜䙏儈Ҿ仍ᇊ䖜䙏ˈ⭥ᵪᵪỠᥟ࣐ࣘབྷˈӾ㘼֯ᵪỠ䘀䖜Ⲵᒣっᙗਁ⭏ਈ

ॆǄ䘉ṧҏՊሬ㠤䖤᢯઼⏖━㜲Ⲵሯભ䱽վǄ
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4.0 㔤ᣔ
ሩ⭥ᵪ䘋㹼㔤ᣔ᫽֌ࡽˈ⭥ᵪᗵ享ሩѫ⭥䐟ԕ৺⴨ޣⲴ䖵ࣙ⭥䐟䳄⿫Ǆ

“5 亩ᆹޘ㿴ࡉ”˄ྲ൘ DIN VDE 0105 ѝ㿴ᇊⲴ˅ྲл˖

• 䇮༷о⭥Ⓚ䳄⿫

• 䟷ਆᴹ᭸᧚ᯭ䱢→޽⅑䘎᧕

• ⺞䇔䇮༷ڌ→䘀㹼

• ᵪ↓⺞᧕ൠ⭥؍⺞

• 䳄ᔰ⴨䘎Ⲵ䘀ࣘ䜘࠶

ԕкᡰࡇⲴ㿴ࡉᓄаⴤ؍ᤱࡠᡰᴹ⭥ᵪ㔤؞㔤ᣔᐕ֌ޘ䶒㔃ᶏˈᒦ㓴㻵ᆼᡀǄ

4.1 䖤᢯ሯભ

൘↓ᑨ䘀㹼ᶑԦлˈ⭥ᵪ≤ᒣᆹ㻵фнਇԫօ䖤ੁ࣋Ⲵᛵߥлˈ⭥ᵪ䖤᢯ሯભ㠣ቁਟ䗮40,000ࡠ
ሿᰦ˗൘⭥ᵪ᢯ਇݱ䇨ᖴੁ઼䖤ੁ䍏㦧ᰦˈ⭥ᵪ䖤᢯ሯભ㠣ቁਟ䗮 20,000 ሿᰦǄ䘉䟼ᡰ䈤Ⲵ

20,000 ᡆ 40,000 ሿᰦᤷⲴᱟˈ⭥ᵪ൘⧟ຳ⑙ᓖн䎵䗷 40 ºCˈ᤹⭥ᵪ䬝⡼кḷᇊⲴᮠᦞ↓ᑨ䘀䖜Ⲵ

ᛵߥлਟ䗮ࡠⲴሯભǄ

⌘᜿ʽ 1˅⧟ຳ⑙ᓖ䎵䗷 40 ºC ਾˈ⇿ॷ儈 10 ºCˈ⏖━㜲Ⲵሯભ䱽վаॺǄ

2˅⭥ᵪ൘඲ⴤᆹ㻵ǃཆ⭼⧟ຳ䶎ᑨᚦ࣓ǃਇཆ䜘ᵪỠᥟࣘᡆ༴Ҿ⒯ᓖ∄䖳བྷⲴ⧟ຳѝ䘀

㹼Ⲵᛵߥлˈ⏖━⋩㜲Ⲵሯભԕ৺䖤᢯ⲴሯભሶՊ㕙⸝Ǆ

3˅䮯ᵏⲴۘᆈՊ䱽վ䖤᢯Ⲵሯભˈ⭥ᵪ൘䮯ᵏۘᆈ䎵䗷 24 њᴸᰦˈ傡ࣘㄟ઼䶎傡ࣘㄟ

Ⲵ䖤᢯䴰㾱䟽ᯠ⌘⋩Ǆ

4˅᤹㾱≲Ⲵ⏖━ᰦ䰤䰤䳄઼࣐⌘⋩㜲䟿䘋㹼ᇊᵏ⌘⋩Ǆ

䆖੺

⭥ᵪ䮯ᵏਈ仁儈䙏䘀䖜Պሶ䱽վ䖤᢯઼⏖━㜲Ⲵሯભ

4.2 ⏖━㜲㊫ර

⏖━㜲㊫ර˖UNIREX N3˄Esso˅ˈਸᡀ⏖━㜲ㅖਸ DIN 51825-K3N 㿴ᇊǄ

4.3 ⏖━㜲ሯભ઼޽⏖━ઘᵏ

⭥ᵪḷ߶䝽㖞ᑖ⌘⋩㻵㖞ˈ޽⏖━ઘᵏ৺࣐⌘⋩㜲䟿㿱л㺘Ǆ

⌘᜿ʽྲ᷌⭥ᵪ඲ⴤᆹ㻵ǃ䘀㹼ᰦᆈ൘䖳བྷ䴷ࣘǃᴹ䍏䖭ケਈⲴᛵߥᡆ㘵㓿ᑨਈੁ᫽֌ˈᓄ䈕

൘∄ᴤ⸝Ⲵᰦ䰤޵ᴤᦒ⏖━㜲Ǆ

ᵪᓗਧ ᶱᮠ ˅ઘᵏ˄ሿᰦ━⏖޽ ˅ݻ˄㜲䟿⋨⌘࣐
� ���� ��
� ���� ��

�ˈ� ���� ��
� ���� ��
� ���� ��

�ˈ� ���� ��

���

���
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4.4 ━⏖޽

䆖੺

൘⭥ᵪ䘀㹼䗷〻ѝᡆڌ→⣦ᘱ䘋㹼⌘⋩ᰦˈᗵ享䚥ᆸᖃൠޣҾᆹޘ᫽֌Ⲵ⴨ޣ㿴ᇊʽ

␫࣐⏖━⋩㜲ᰦˈ⌘᜿н㜭࣐䗷ཊⲴ⏖━⋩㜲ˈ੖ࡉሬ㠤䖤᢯⑙ᓖ䗷儈Ǆ

␫࣐⏖━⋩㜲䗷〻ѝˈ࠷यሶ⚠ቈᡆᰗⲴ⏖━⋩㜲䘋ޕ䖤᢯ѝǄ

⌘᜿ʽ൘␫࣐⏖━㜲ѻࡽˈ䴰㾱ሶ⌘⋩ᆄѝⲴᰗ⏖━㜲␵⨶ᒢ߰ǄሩҾᓏᰗⲴ⏖━㜲ᓄ࿕ழ༴⨶ˈ

ԕ䱢⊑ḃ⧟ຳǄ

ᔪ䇞൘⭥ᵪ䘀㹼䗷〻ѝ؍ᤱᐕ֌⑙ᓖᰦˈ䘋㹼␫࣐⏖━㜲Ǆ
㤕൘⭥ᵪ䘀㹼䗷〻ѝн㜭␫࣐⏖━㜲ˈ᧘㦀ޕ⌘ݸቁ䟿⏖━㜲ˈ❦ਾ᯻䖜⭥ᵪ֯⏖━㜲൷र࠶ᐳˈ

ᖃ⭥ᵪڌлਾˈሶ࢙։Ⲵ⏖━㜲ޕ⌘޽Ǆ

ྲ᷌⭥ᵪ䖤傡ࣘㄟ䖤᢯ᡆ䶎傡ࣘㄟ䖤᢯䗷✝ˈᔪ䇞Ựḕ䖤᢯✝ᦏᛵߥˈྲᴹᗵ㾱ˈࡉ䴰ᴤᦒ䖤᢯ᡆ

␫࣐⏖━㜲Ǆ

⌘᜿ʽྲ᷌䗷✝ˈ䖤᢯㜲仌㢢ሶՊਈ᳇Ǆ

4.5 䖤᢯ᴤᦒ — 㻵䝽о᣶ন

ᖃ䖤᢯ሯભ㓸Ҷᰦˈ⭥ࣘᵪ䘀㹼Ⲵᥟࣘ৺ಚ༠ሶ᰾ᱮ໎བྷˈᓄᴤᦒ䖤᢯Ǆ

⌘᜿ʽᴤᦒᯠ䖤᢯Ⲵ㿴Ṭරਧᓄоᰗ䖤᢯⴨ㅖ

᣶л⭥ᵪⲴᗵ㾱䜘࠶ˈ⭘уъⲴᐕާሶ┊ࣘ䖤᢯᣹ࠪǄ

൘ᆹ㻵ᯠⲴ䖤᢯ѻࡽˈ俆᤹ݸ➗䖤᢯⭏ӗ୶ᨀ׋Ⲵ⴨ޣ䈤᰾ሩ䖤᢯䘋㹼亴✝ˈ❦ਾሶ䖤᢯㻵ޕ䖜ᆀ

䖤Ǆ᢯䖤ᴤᦒਾˈᰗ䖤ሱ˄Vර⧟ᡆ⋩ሱ˅ҏᗵ享ᴤᦒǄ

䆖੺

ᴤᦒ䖤᢯ᰦˈѕṬ⾱→ԫօ઼ࠫࠫߢᢃ˄ྲࡇ⭘䭔ཤㅹ˅ˈԕ䱢ᦏᇣ䖤᢯ˈ䙐ᡀ䗷ᰙᦏൿǄ

ቪረ M4 M5 M6 M8 M10 M12 M16 M20

䖜䐍˄ Nm˅ 2 3.5 6 16 28 46 110 225

䈧৲➗㺘ˈ࣋ⴈк㷪ṃⲴᤗ㍗ޠ⌅Ҿㄟⴆᡆޣ 5 ѝ㷪ṃⲴᤗ㍗࣋⸙བྷሿ৺ᯩੁ

⌘˖ᤗ㍗࣋⸙˄Nmˈޜᐞ˖±10%˅
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4.6 ᧂ≤ᆄ

ṩᦞ㔃ᶴᆹ㻵රᔿˈਟԕ㘳㲁䘹⭘ᧂ≤ᆄ䘹亩˄䘹ԦਧH03˅Ǆ

ᧂ≤ᆄսҾ⭥ᵪᵪᓗкˈᒦфᧂ≤ᆄ൘ࠪল ᰦ亴ݸᆹ㻵ྭກᯉຎǄ

5.0 ੟ࣘ
亴༷Ựḕ

൘⭥ᵪㅜа⅑䙊⭥ࡽˈᔪ䇞亴ڊݸалࠐњᯩ䶒ⲴỰḕ˖

˗㷪ṃᤗ㍗ˈवᤜՐࣘ䘎㔃ԦкⲴ㷪ṃ؍⺞˅1

˗ত仾ᡷ⋑ᴹ㻛঑տߧᵪ⭥؍⺞˅2

˗━⏖࠶ݵ䖤᢯؍⺞˅3

4˅⭥Ⓚԕ৺᧕㓯ᯩᔿо䬝⡼а㠤ˈ⺞؍ⴤ᧕੟ࣘǃ䖟䎧ࣘǃᡆਈ仁੟ࣘㅹᮠᦞо䬝⡼а㠤˗

˗᧕ൠ⺞↓؍⺞˅5

6˅㤕⭥ᵪ䝽ᴹ✝؍ᣔՐᝏಘᡆ䱢▞࣐✝ᑖˈ⺞؍䘉ӋಘԦⲴㄟᆀ᧕㓯↓⺞Ǆ

ᖃ⭥ᵪ᧕䙊⭥ⓀਾˈỰḕ⭥ᶱⲴ䖜ੁԕ৺オ≄⍱䙊ᯩੁᱟ੖↓⺞Ǆ⭥⍱ǃᥟࣘǃಚ༠ㅹᱟ੖↓ᑨǄ

䈕ӗ૱Ⲵањᡆཊњ㓴ᡀ⢙૱ѝਜ਼ᴹ儈ޣ⌘⢙䍘ى䘹␵অѝⲴԕл⢙䍘䎵䗷����˖

Ь�&$6㕆ਧ���������ˈ䫵

สҾ⧠ᴹؑ᚟ˈ൘㿴㤳ॆ֯⭘ⲴᶑԦлˈवᤜᓏᔳ༴⨶ˈ䈕⢙䍘нՊӗ⭏仾䲙Ǆ

੐ࣩؓ޻��੐ॕࡄ+&$)5
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Note: 1) At outdoor application, the using of protective cover (option code H00) is recommended;
          2) At out door application the protection of shaft again jet-water is recommended;

2.0 HANDLING AND STORAGE
When lifting the motors, always use the lifting eyes provided or machines may only be hoisted in
a position corresponding  to their basic type of construction. Prior to lifting the motor make sure
that the lifting eyes are installed correctly and tightened. Never lift a motor using the rotor shaft
and fan cowling. In addition care must be taken during lifting and lowering of the motor to avoid
any shocks or vibrations which can result in bearing damages.

It is recommended that all motor be stored  in a dry, dust free environment and free of
excessive vibrations.

After 2 years of storage, recommend to replace the grease in bearings.
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The service life of the motor can be considerably reduced if the storage period extends beyond 2
years in environments with high moisture and dirt. If necessary, the insulation resistance of the
winding could be measured determine the health of the motor prior to installation and start-up, (see
Section 3.5. for reference values).

Machined surfaces (flange, DE rotor shaft) are treated at the factory with an anti corrosive agent to
prevent rusting. However  these surfaces should be retreated during storage as deemed necessary. It
is recommended  that the motor shaft is rotated by hand on a frequent basis to ensure even
grease distribution.

3.0 INSTALLATION AND
COMMISSIONING

All work must be carried out by a skilled worker.Before starting any work,
be sure to isolate the machine from the main and auxiliary power supply as
applicable.Mains must be secured against accidental switch on.

3.1 Installation
A fine foundation and exact installation is regarded as a basic requirement for coming long-time
reliable working. Inappropriate foundation or installation may cause abnormal motor vibration and
noise.

3.1.1  Foundation requirement

The foundation of installation can be a metal base or a platform of concrete structure,   whatever
structure the foundation has, the foundation must have enough strength and rigidity in order to
support motors.

The design of foundation can refer to DIN 4024.

The supporting surface of the foundation must be flat, flatness of the supporting surfaces for

conventional motors˖

Frame size(FS) Flatness˄mm˅

İ132 0.10
160 0.15
ı180 0.20
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3.1.2  Installation requirement

Because of the manufacture tolerance and cumulate errors existing in mechanical parts, clearance
may exist between the motor feet plane and the foundation support surface.

When install motors, the clearance size must be measured carefully by feeler gauge. For
clearance which >0.05mm, shim with proper thickness should be inserted. The size of shim is
according to the actual value of clearance.

                                    Insert a shim with proper  thickness

3.1.3 Lifting eyes are screwed in place and must be tightened. If the motor is installed vertically
with the DE shaft facing downwards, a protective canopy is recommended to cover the fan
cowling. This canopy is necessary to prevent the ingress of water and foreign objects that may
inhibit proper fan operation.

3.1.4 If the DE shaft is facing upwards, a protective canopy and / or suitable protective measures
are recommended to be taken to prevent liquids from entering the motor windings via the shaft.

3.2 Terminal box

Terminal box is either top or side mounted (LHS or RHS) on the motor and can be rotated 4 times by
90º thus allowing for multiple cable entry possibilities.

3.3 Balancing and coupling of transmission elements

To ensure a quiet and vibration free operation, proper axial and radial alignment of a balanced
transmission element (coupling, pulleys, fans, gear box, etc.) is essential.
As standard,  rotors are dynamically balanced using a half feather key as indicated on the name

plate (H=Half Key).

Notice! 1) The transmission and coupling elements are required to be half-key balanced to
ensure a vibration free operation.

2) Coupling and motor temperature considerations must be taken into account
during alignment of the transmission.

3) Key must be removed from the motor shaft prior to starting if no transmission is
coupled.
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3.4 Electrical connection

All work must be carried out by skilled worker. Before starting any work, be
sure to isolate the machine from the main and auxiliary power supply as
applicable. Mains must be secured against accidental switch on.

There are six power supply terminals and two earthing positions located in the terminal box. There
is an earthing point located on the base of the frame. All motors are suitable for bi-directional
rotation (CW or CCW). Rotation direction can be changed by exchanging any two phases.

Mains Power Connection
Windings of standard three-phase single speed motors can be connected either in star or delta
connection. Voltage and frequency deviations of ±5% VAC and ±2% Hz respectively of the rated
voltage and frequency values are acceptable for proper operation.

Cable Connection Examples External Earthing

Please refer to Table 1 for tightening torque and direction for electrical terminal lugs.

Table 1

Size M4 M5 M6 M8 M10 M12 M16
Torque(Nm) 1.2 2.5 4.0 8.0 13 20 40
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Star connection

A star connection is obtained by connecting W2, U2, V2 terminals to each other and the U1, V1, W1
terminals to the mains.

U1

U2 (V2, W2)

W1 V1

Delta connection

A delta connection is obtained by connecting the end of a phase to the beginning of the next

phase.

 Note: If the auxiliary or mains cable entries on the terminal box is sealed with gland plugs, a flat
(standard) screw driver is required for removal.

Winding Protection

Motors have three types of electrical protection sensors:

• PTC - used for temperature alarming (145 ºC) or tripping function (155 ºC)

• PT100 - used for monitoring temperature of bearing or stator windings.

• KTY84-130 - used for motor temperature detection with temperature sensor

U1(W2)

V1(U2)

W1(V2)
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Insulation resistance
The minimum insulation resistance between new, cleaned or repaired windings with reference to
ground is 10 Mȍ.
The critical insulation resistance (Recruit) is calculated by multiplying the rated voltage, e.g. 0.69 kV
AC, with the constant factor (0.5Mȍ / kV):
Recruit = 0.69 kV×0.5 Mȍ/kV = 0.345 Mȍ

Measurement
The minimum insulation resistance between the windings and ground measurement is taken at
500 V DC and at a winding temperature of 25 ºC ± 15 ºC.
The measurement of the critical insulation resistance: it should be measured with 500 V DC with
the winding at operating temperature.
Normal failure and corrective measures on insulation resistance
Cause: Might be due to high humidity. Correction: Windings must be dried.
Cause: After extended periods of operation, the minimum insulation resistance may decrease.
However as long as the measured value is not less than the Recruit values the motor will
continue to operate.
Correction: If the measured value is less than the Recruit value then the motor must be replaced
or repaired.

3.6 Temperature measurement
Temperature is an important reference index of motor running, the important parts for motor real-
time temperature, the operation state, effective prevention of master  motor fault, to ensure reliable
operation is very important.

The motor temperature is influenced by cooling medium and environmental temperature.
Measurement of motor winding temperature rise, usually embedded temperature measuring
device (such as PT100), temperature measuring element through the lead wire connection
control system, the motor temperature, or using the high precision of resistance method is
founded. For measuring surface temperature of motor, should use special instruments such as
infrared thermometer to measure, measure position generally in the middle position of  the motor
or eyebolt position.

Warning

   when Motor is running, the surface temperature will gradually rise,

                         Please do not directly touch by hand, in order to avoid scald.

3.7 Converter application

In applications when motor torque is variable (piston-type compressor,
load for example), the inevitable result is a non-sinusoidal motor current,
whose harmonics can lead to excessive system perturbation or excessive
electromagnetic interference.



Electromagnetic compatibility

In application where the motor is driven by a drive, the degree of electrical interference depends
on the type of used drive (type, number of IGBTs, interference suppression measures, and

manufacturer), cabling, distance and application requirements.

The installation guidelines of the drive manufacturer with regards to electromagnetic compatibility
must be considered at all times during the design and implementation phases.

If the motor is driven by a drive and the, operating speed exceeds synchronous
speed then considerations must be given to the mechanical components and
transmission coupling.

Please refer to IEC 60034-1 for further details.

Noise, Temperature and Vibration

When motor are used with converter fed operation, the noise and temperature rise will be a little
worse than standard motor with rated speed.

Due to increased speeds above the rated speed, vibration of motor will increase. Therefore the
mechanical smooth running is changed, and lifetime of grease and bearing will be reduced.

4.0 MAINTENAINCE
Before starting any service and maintenance work on the motor the motor
must be properly isolated from the mains and auxiliary power.

The usual "5 safety rules" (as set forth in DIN VDE 0105) are:
• Isolate the equipment
• Take effective measures to prevent reconnection
• Verify equipment is dead
• Ensure Earthing correctly
• Cover or fence off adjacent live parts

These precautions listed above should remain in force until all maintenance
work is finished and the motor has been fully assembled.

4.1 Bearing lifetime

The average bearing lifetime for motors with sealed or open bearing at the DE & NDE varies
between 20,000 and 40,000 hours for horizontal mounted motors without additional axial loading.
This 20,000 or 40,000 hours of operation applies to 2, 4, 6 pole motors when operated at an
ambient 40ºC based on rating plate data. For every 10K temperature rise above 40ºC, the grease

lifetime is reduced by one half.
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It is recommended that the DE and NDE bearings should be re-greased while the motor is in
operating and at operating temperature.
If it is not possible to re-grease the motor during operation, then it recommended that a partial
amount of the grease is injected and then the motor energized and rotated for a few revolutions to

allow for grease dispersion. After coming to a complete stop the remaining grease should be added.

If a DE or NDE bearing have experienced overheating, it is recommended that the bearing should be
inspected for heat damage and replaced or re-greased as necessary.

NoticeʽBearing grease will appear dark in color if overheating was experienced.

4.5 Bearing replacement – assembly and disassembly

As bearings near the end of their useful lifespan, the vibration and noise levels of the motor will
increase considerably. Then the bearing must be replaced.
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NoticeʽWorn or damaged bearings must be replaced with an equivalent bearing matching the
original specifications.

When replacing the bearing, dismantle the necessary parts and use a suitable bearing extraction
tool to remove the damaged or worn bearing.

Before installing the new bearing, pre-heat the bearing as per the manufacture instruction prior to
pressing it onto the rotor shaft. Shaft sealing rings (V Ring or Oil Seal) must be replaced with new

ones after bearing replacement.

Warning

Any impacts or hits (such as with a hammer etc.) is strictly forbidden as this will damage the
bearing and result in premature failure.

Please refer to tightening torques for the end flange bolts.

Size M4 M5 M6 M8 M10 M12 M16 M20

Torque (Nm) 2 3.5 6 16 28 46 110 225

Note: Tightening Torque (Nm, Tolerance: ±10%)
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4.6 Condensation drain plug

Based on the motor's construction and mounting type, please consider to select the drainage hole option (option

code H03).

Drainage hole is on motor's frame, and it is closed by a plastic plug when delivered.

5.0 START UP
Preliminary Inspection
Before applying power to the motor for the first time, it is recommended to check:

1) All retaining bolts are tightened including transmission coupling and alignment

2) Motor cooling fan unobstructed

3) Bearings are adequately regreased

4) Main supply voltage and connection method is according to rating plate.

    Operation of DOL, Soft start, and VSD are set according to parameters on rating plate.

5) Proper connection of earthing (grounding)

6) Connections of sensors' and heaters' terminals, if have.

After motor is powered on, check motor's rotation direction and air flow. Check whether the

current, vibration, and noise is normal.

,QIRUPDWLRQ�DFFRUGLQJ�WR�$UWLFOH����RI�WKH�5($&+�UHJXODWLRQ

7KLV�SURGXFW�FRQWDLQV�RQH�RU�VHYHUDO�VXESURGXFWV�LQ�ZKLFK�WKH�IROORZLQJ�VXEVWDQFH�Ɣ�EHORQJLQJ

WR�WKH��OLVW�RI�FDQGLGDWHV��Ɣ�H[LVWV�LQ�D�FRQFHQWUDWLRQ�H[FHHGLQJ�����SHUFHQW�E\�ZHLJKW�

��&$6�1R�������������OHDG

%DVHG�RQ�WKH�FXUUHQWO\�DYDLODEOH�LQIRUPDWLRQ��ZH�DVVXPH�WKDW�WKLV�VXEVWDQFH�GRHV�QRW�UHSUHVHQW

DQ\�ULVN�ZKHQ�FRUUHFWO\�XVHG��LQFOXGLQJ�LWV�GLVSRVDO�
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