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TRIFAZE ASENKRON ELEKTRIK MOTORLARI

Kullanim Kilavuzu

1. GiRi$ / GENEL AGIKLAMA

Bu kilavuz, motorun misteriye ilk tesliminden, 6mriini tamamlayip imhasina kadar olan zaman zarfinda motorun
uygun kullanimini tanimlar.

Satin alinan rintin glvenli ve dogru kurulumu, isletimi ve bakimi igin bu kilavuz dikkatlice okunmalidir. Belirtilen
glvenlik talimatlarina dikkat edilmeli ve tam olarak uyulmalidir.

1.1 Semboller ve Agiklamalari
Kullanma kilavuzunda asagidaki semboller yer almaktadir.

UYARI
& Bu sembol can ve mal giivenligi agisindan tehlikeli durum olasiliklarina karsi ikaz anlami tagir.

ELEKTRIK CARPMA TEHLIKESi
Bu sembol elektrik carpma tehlikesine karsi bir ikaz anlami tagir. Elektrik garpmasini riskine karsi
dikkatli olunmasini ve gerekli tedbirlerin alinmasi gerektigini belirtir.

Uygulama alani ve motorlarin kullanim amaci

Bu trln elektrik enerjisini mekanik enerjiye geviren bir elektrik motorudur. Bu kilavuzda tanimlanan riin ailesi
trifaze sincap kafesli endiiksiyon motorlardir.

Bu serideki motorlar, kendinden sogutmali, silindirik mil yapisina sahip ve mili kamali algak gerilim trifaze asenkron
motorlaridir.

Bu serideki trifaze elektrik motorlari endistriyel sistemlerde tahrik saglamak amaciyla kullanilir. Bu motorlar hem
direkt sebekeye bagl hem de frekans konvertérleriyle sorunsuz calisabilecek sekilde, IEC/EN 60034standardina uygun
olarak, tasarlandiklarindan, genis bir kullanim alanina sahiptirler.

Algak gerilim motorlari makinelerin pargasi olarak makineye baglanabilmesi amaciyla giincel Makine Direktifi'ne gére
dizayn edilmistir. Makinenin son halinin Makine Direktifi'ne uygun olduguna emin olana kadar motor devreye
alinmamalidir(EN60204-1 standardina bakiniz).

Bu kilavuz 2EL,3EL, 4EL,2EC,3EC,2EG,3EG, 4EG, 2ED,3ED, SEL, SEG,SED, SEC, SEH, SEJ tip elektrik motorlari igin
gegerlidir.

Cevre Kosullari
Etiketinde aksi belirtilmedigi stirece motorlarin ¢alisma kosullari sunlardir;

e Ortam sicakhig -15°C ile +40°C arasinda olmali,

e Deniz seviyesinden maksimum yiikseklik degeri 1000 m

e Besleme gerilim toleranslari EN / IEC 60034-1 standartlari uyarinca A Bélgesinde +5%, B Bolgesinde +10% dur.
Frekans toleranslari A Bolgesinde +2%, B Bolgesinde +%3, -%5 dir.

Bu motorlar tehlikeli alan (Exproof) uygulamalari igin uygun degildir.




Genel Giivenlik Kurallari:

Dogru depolama, kurulum ve kullanim igin kullanma kilavuzunu okuyun. Mekanik ve elektriksel kurulum
A ve bakim kalifiye kisiler tarafindan yapilmahdir!

Guvenligin saglanmasi ve maddi hasarin 6nlenmesi igin, her zaman asagidaki (EN 50110-1, Gerilimsiz durumda
calisma) giivenlik kurallari ve talimatlari goz 6niinde bulundurarak motor tzerinde galisma yapiimalidir.

e Sistemin enerji baglantilarini kesin. Yardimci devrelerin enerjisini kesin. Orn; yogusma dnleyici isitici vb.
e Sistemin yeniden devreye girmesini 6nleyin.

o Uriiniin sifir voltajda oldugundan emin olun.

e Terminalleri kisa devre edin ve topraklayin.

e Hala enerijili olan uglari korumaya alin ya da izole edin.

Sistemi aktiflestirmek igin siralamayi tersten baglayarak uygulayin.

UYARI!

Elektrik motorlari; Gzerinde gerilim bulunan pargalara, tehlike olusturabilecek dénen pargalara ve sicak

yuzeylere sahiptir.
Gerekli 6nlemler alinmaz, motor diizgiin sekilde isletiimez ya da muhafaza edilmez ise 6limcul sonuglar,
agir yaralanmalar ve maddi hasarlar meydana gelebilir.

Genel Tanim ve Motorlarin Teknik Ozellikleri:

Buttin Griinlerimiz asagida verilen IEC ve EN standartlarina uygun olarak tasarlanmis, tiretilmis ve test edilmistir:

|EC 60034-1 Siniflama ve performans

|IEC 60034-2-1 Kayip ve verim 6lgme metotlari

IEC 60034-5 Koruma derecesi siniflandirmasi

|IEC 60034-6 Sogutma metotlari

|EC 60034-7 Yapi sekil ve montaj diizenleme sembolleri

|IEC 60034-8 Terminal isaretlenmesi ve dontis yont

|EC 60034-9 Ses seviyesi limitleri

IEC 60034-11 Sicaklik korumasi

|IEC 60034-14 Vibrasyon limitleri

|EC 60034-18-1 izolasyon sistemlerinin fonksiyonel degerlendirmesi
IEC 60034-30 Verim siniflandirmasi

|IEC 60038 Standart gerilimler

EN 50347 Elektrik makineleri igin boyutlar ve gikis guigleri
EN 55014-1

EN 61000-3-2 Elektromanyetik uyumluluk

EN 61000-3-3
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1. Nominal Gerilim 11. Nominal Akimi
2. Motor Tipi: 3 fazl asenkron motor 12. Rulman Numaralari
3. Motor Kodu 13. Seri Numarasi
4. Verim Sinifi(lEC 60034-30) 14. Yiklere Gére Verim Degerleri
S. Uretim Standardi 15. Motor Gikis Glicl
6. Gug Faktori 16. Devir sayisi
7. Galisma Rejimi 17. Motor Galigma Frekansi
8. Koruma Sinifi 18. Uretim Tarihi
9. Motor Agirhig 19. UL Logosu
10. izolasyon Sinifi 20. CE Logosu

limitlerini ve iretim tarihini gosterir.Seri numarasindaki ilk iki hane tiretim yilini gésterir. Orn; 15XXXXXXX

Etiket, motorun kimligini ve en 6nemli bilgileri gosterir. Etiket ayni zamanda motorun uygun kullanim
A Urdntn 2015 yilinda tretildigini gostermektedir.



Uriin tipi Kodlar

2 EL132 M4 C-FC-00 - 000

L

Ek Motor Ozellikleri
000.....999 000 : Standart Motor

Elektriksel 6zellikler
AA.ZZ Voltaj, frekans vs.

Baglanti Tarleri/Flans Tarleri

PD: Ayakl B3 tip yapi

FA: BS Flansl

FB :Ozel B14 flansh

FC:Bl4a Flansh

Fs: Ozel Flansh

PA: Ayakli BS flansli

PC: Ayakli B14a tip flansh

PS: Ayakh Ozel Flansh

¥0..Y9: Rediiktor iin 6zel flansh
2029 : Redilktor igin ayakli 6zel flansh
PX: Ayakli, tahrik tarafi kapaksiz

XX: Ayaksiz, tahrik tarafinda kapaksiz

Paket Boyu: A, B, C, D,E

Kutup Sayisi

2 kutuplu 3000 d/d

4 kutuplu 1500 d/d

: 6 kutuplu 1000 d/d

+ 8 kutuplu 750 d/d

Dahlander 4/2 kutuplu sabit tork 1500/3000 d/d
Dahlander 4/2 kutuplu karesel tork 1500/3000 d/d
Dahlander 8/4 kutuplu sabit tork 750/1500 d/d
Dahlander 8/4 kutuplu karesel tork 750/1500 d/d
Dahlander 12/6 kutuplu sabit tork 500/1000 d/d
Ayn Sargilar 8/2 kutuplu 750/3000 d/d

Ayri Sargilar 6/4 kutuplu 1000/1500 d/d

Ayn Sargilar 12/4 kutuplu 500/1500 d/d

Ayn Sargilar 12/2 kutuplu 500/3000 d/d

:12 kutuplu 500 d/d

NCHAURIQOIMO®RD &N

Gévde Uzunlugu
Kisa

M :Orta

L:Uzun

Govde bilyuklagi: 63,71, 80, 90, 100, 112, 132, 160, 180,
200, 225, 250,280,315,355
Ayak tabanindan mil ekseninin yiiksekligi(mm)

Temel Motor Tipleri

EL : Aliminyum gévde standart motorlar

EG : Dékiim govde standart motorlar

EC : Aliiminyum gévde kompakt motorlar
€D : Dokiim gévde kompakt motorlar

EH : Aliiminyum govde arttiriimis kompakt
E) : Dékiim gbvde arttiniimis kompakt

R4

Motor Verimlilik Siniflari:

3:1E3
4:1E4
S Verim sinifi hari




Elektriksel Ozellikler
00

~

. hane: ilave elektriksel zellikler
Standart motor, standart versiyon
Termistorlii Motorlar

Isiticth Motorlar

: Termostatli motor

PT100 sicaklik sensorlia

Isitici ve termistorlii motorlar

Gift Termistorlii

Isitici + Gift Termistorlii

Isitici + PT100 sicaklik sensorlii

OTMROO®RQ

71 -160 govde araliginda, ELK Motorlar; sokilebilir ayak yapisina sahip olup, ayaklar gévdenin (g tarafina

baglanabilmektedir.

Boylece kullanici, ayak konumunu degistirerek klemens kutusu sagda, Ustte ya da solda olan motor yapisint kolayca

hane: Voltaj ve Frekans
230/400V  50Hz
400/690V  50Hz
240/415V  50Hz
415/720V 50Hz
230/400V 60Hz
400/690V 60Hz
:127/220V 60Hz
:290/500V  50Hz
220/380V  60Hz
380/660V 60Hz
255/440V  50Hz
24/42V 50Hz
M:275/480V 50Hz
N:48/83V  50Hz

P: 332/575V 60Hz
R:S3 230/400V 50Hz
5:53 400/690V 50Hz
T: 400V 87Hz
U:440/760V  50Hz
V:275/480V  60Hz
W:480/830V  60Hz
1 :400v 80Hz
2 :255/440V  60Hz
3:440/760V  60Hz
48272V 50Hz
5 : 200V 50Hz
9 :9uglu 220/440V 60Hz

TAs-IOTMoOo®RE

olusturabilmektedir. Standart tiretimimizde klemens kutusu Gsttedir.

180 govdeden itibaren ELK Motorlar; sabit ayakli olup klemens kutusu tsttedir.




ELK elektrik motorlari Uluslararasi Montaj Standartlarina uygun olarak tiretilmistir.

|IEC 80034-7 "ye Gare Yap Bigimleri ve Monta] Sekilleri

Yatay Monta] Kodiar Dikey Montaj Kodlar
| ] | I

IM B3 IM 1001 IM V1 IM 3011
IM B5 IM 3001 IM V3 IM 3031
IMB14  IM 3601 IM V5 IM 1011
IM B7 M 1061 ._ IM V6 IM 1031
L.
Ty
IM B6 IM 1051 : MVI5 1M 2011
IM B8 IM 1071 IMV35 1M 2031

IM B34 IM 2101

IM B35 IM 2001 EELK

MOTOR




2. KALDIRMA VE DEPOLAMA

Lutfen teslim edilen Grtintintiziin tagima sirasinda herhangi bir hasara ugrayip ugramadigini kontrol edin.

25 kg'dan daha agir motorlarda kaldirma halkalari ve mapalar bulunmaktadir. Motorlarin gergek kilolari
etiketleri tizerinde gosterilmistir.

e Motoru kaldirmak igin sadece kaldirma halkalari ve mapalar kullaniimalidir.

®  Motoruy, tzerindeki kaldirma halkalarinin tamamini kullanarak kaldirin.

e Hasar gormus kaldirma halkalarini kullanmayin.

Tasima sirasinda yasanan sarsilmalara, dismelere ve neme karsi tedbir alinmalidir.

Stoklama sirasinda yada motorlar uzun siireli devre disi birakildiginda asagidaki sartlar saglanmalidir;

e Motorlar olumsuz hava kosullarindan etkilenmeyecek sekilde depolanmalidir. Depo alanlari kuru olmali, kir,
don ve titresimden arinmis ve iyi havalandiriimis olmaldir.

* Sicaklik -15°Cile 40°C arasinda olmalidir.

o Motor mili yilda en az bir kere elle gevrilmelidir. Elle gevirirken eldiven kullanilmalidir.

e Motorlar korozyona karsi direkt giines 1sigindan ve gazlardan korunmalidir.

e Korumasiz makine yiizeyleri ( mil ucu ve flanglar) korozyona karsi islemden gegirilmelidir.

e Tahliye deligi olan uygulamalarda en geg 6 ayda bir yogusma tahliye delikleri agilarak yogusan su tahliye
edilmelidir.

e Eger bir yogusma 6nleyici isiticisi varsa, isitict makine durdugunda gahistirlmahdir.



3. DEVREYE ALMA

Uriin size ulagtigl zaman bir hasar olup olmadigini kontrol edin(Orn; mil ucu, flanslar ve boyali yiizeyler). Hasarli
motorlari hasar giderilmeden devreye almayiniz.

Motorun korunmasi ve baglantilarinin diizgiin yapilmasi igin (6zellikle motor ¢alisma gerilimi ve sargi baglanti sekli -
yildiz veya tiggen olmasi)motor etiketinde yazan tiim bilgileri kontrol edin.

Yalitim direncinin kontrolis

Motor sargi yalitim direnci, motor ¢alistirlmaya baslamadan énce 6lgiilmeli ve kontrol edilmelidir.

UYARI!

e Sadece kalifiye kisiler bu isi yapabilir.

e Kontrollere baglamadan 6nce,dénen ve aktif pargalara dokunmayi engelleyen koruyucu kapaklarin takili
oldugundan emin olunmalidir.

e Eger motora gii¢ kablosu bagliysa, kablolarda gerilim olmagindan emin olmak igin kontrol edin.

e Yalitim direncini 6lgtiikten sonra sargiyi topraklayin.

e Yalitim direnci 6lgimi motor ¢alismiyorken yapilmalidir.

e Eger olgumler sirasinda sargi sicakligi 25°C’de degilse, asagida verilen bilgiler 1siginda izolasyon direncini
uygun katsayilarla garparak sargi sicakliginin 25°C’deki haline dénustirildikten sonra kargilastirma yapilir.

e Sicaklik 10 °K yiikseldiginde yalitim direnci yariya diiser.

e Sicaklik 10 °K azaldiginda direng ikiye katlanir.

25°C’deki yalitim direnci agagida verilen referans degerlerden daha yiiksek olmalidir.

Yalitim direnci referans degerden diistikse, sargi nemli demektir ve firinda kurutulmalidir. Firin sicakligi 12 saat
boyunca 90-100 °C olmalidir.

Kurutma isleminden sonra yalitim direnci 6lgiilmeli ve belirtilen referans degerden buytik oldugu dogrulanmalidir.

25 °C’de Stator Sarg izolasyon Direnci
Olgme devresi gerilimi 500V

Yeni, temizlenmis veya onarilmis sargi igin 100 MQ
minimum yalitim direnci
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4. MEKANIK KURULUM

Giivenlik Onlemleri

Motor, saglik ve glivenlik gereksinimlerine ve ulusal mevzuata hakim, kalifiye elemanlar tarafindan kurulum
icin tasarlanmistir.

Guvenlik ekipmanlari, kurulum ve kullanim yerindeki kazalari 6nlemek igin yerel kurallara gére saglanmalidir.
Motor govdesi galigma sirasinda ve kapatildiktan hemen sonra sicak olabilir.

Motorun dénen pargalarina karsi dikkatli olun.

Motorun enerjisi kesilmeden klemens kutusunu agmayin.

CGalistirmadan 6nce lutfen kontrol edin;

Yogusma tahliye delikleri her zaman motorun en alt noktasinda olmalidir!
Motoru belirtilen donme yoniine gore baglayin.
Butiin kegelerin ve kegeli yuzeylerin hasarsiz ve temiz oldugundan emin olunmalidir.

Motoru hizalama ve baglama sirasinda asagidaki kurallari dikkate alin;

Motorun titremesini 6nlemek igin motor sert ve diiz bir zemin tzerine monte edilmelidir.

Avyaklar ve flanslar givenli bir sekilde sabitlenmelidir.

Rijit kaplin ¢6ziimleri kullanmaktan kaginilmalidir.

Motorlar dikkatlice hizalanmalidir. Yanlhs hizalama vuruntu, titresim hatta mil kirlmasina neden olabilir.
Kaplinler ve kasnaklar, rulman ve kegelere zarar vermeden uygun ekipmanlar kullanilarak mil Gizerine monte
edilmelidir. Kaplin veya kasnagin hatali montaji, rulmanlara ya da kegelere zarar verebileceginden dolayi asla
cekicle vurularak sabitlenmemeli ya da levye ile motor tizerinden gikartilmaya caligiimamalidir.

Asiri kayis gerginligi rulmanlara ya da mile zarar verebilir.

Eger bir kayis kullanilacaksa, yuriiyen ve yiiritilen kasnaklarin dogru hizalandigindan emin olunmalidir.
Motor sogutucusunun hava akisini engellemeyecek sekilde motorun montaji yapilmalhdir.

Motor &lgiileri ile ilgili teknik detaylar igin lutfen katalogu inceleyin.

Rulmanlarda, tiriin katalogunda belirtilen radyal ve aksiyal yiik degerlerinin tizerine ¢ikilmamalidir.

Standart olarak, motorun balansi yarim kama kullanilarak saglanmistir.

Kaplin veya kasnaklar kama yollari agildiktan sonra balans alma operasyonuna tabi tutulmalidir. Balans alma islemi
motora 6zel olan balans alma yontemiyle yapilmalidir.

Motor ile yiik arasinda baglanti yapilirken kullanilan kaplinlerin ayni eksende olmasina dikkat edilmelidir. Ayrica,
kaplinler arasinda en az 2-5 mm eksenel bosluk birakilmasi gerekir.

v X X

—

][ = _
[ ';:t_'_ﬂ_‘él,a F

2-5mm
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Motor ile yiik arasinda baglanti yapilirken kayis kasnak sistemi kullaniliyorsa, kasnaklarin paralel eksenlerde
olmasina ve kayisin asiri gergin ya da asiri gevsek olmamasina dikkat edilmelidir.

5. ELEKTRiK BAGLANTISI VE CALISMA KOSULLARI

Kurulumdan énce motor etiketini inceleyerek motorunuzun yiik gereksiniminize ve sebekenizin voltaj
ve frekansina uygun olup olmadigini kontrol edin.

Sargi ile govde arasindaki yalitim direncini 6lgtin. Lutfen detayl bilgi igin yalitim direnci kontrol
bolimiine bakiniz.

UYARI!
Motor iizerinde herhangi bir islem yapmadan 6nce liitfen asagidaki giivenlik bilgilerini dikkate alin:
* Motor tizerinde herhangi bir calisma yapilacagi zaman motor enerjisiz olmali ve sadece kalifiye personel
tarafindan galisma yapiimalidir.
* Motorun yerel kurallara gére topraklanmis oldugundan emin olunmalidir.
* Motoru gii¢ kaynagindan ayirin ve yeniden enerji almamasini saglayin. Bu islem yardimci devrelere de
uygulanmalidir.
*  Motorun gerilim kaynagina bagli olmadigini kontrol edin.
* Klemens kutusunun igerisinde yabanci cisim, kir ya da nem olmamalidir.
*  Klemens kutusunun igi temiz tutulmaldir.
* Ek kablo girigleri uygun diiz contalar veya O-ringler ile kapatin.

* Deneme galismasi yaparken, motor ucunda gii¢ aktarma elemani olmamali ve motor kamasi firlamaya
karsin sabitlenmeli veya cikartilmalidir.

Baglanti uglan ve doniis yonleri
Standart motorlarimiz saat yonii ve saat yonii aksi doniis igin uygundur.

L1,L2,L3 gii¢ kablolari U1,V1,W1’e sirasiyla bagliyken, motor mili tahrik tarafindan bakista saat yoniinde déner. Eger
herhangi iki faz kablosu yer degistirilir ise, doniis ydnu degisir ve saat yoni aksi doner.

Baglanti kablolarinin anma akimi, IEC/EN 60204-1 uyarinca, ortam sicakligl, kablo rakorlari ve yol verme yéntemine
gore segilmelidir.

Kablo rakorlari ve diger vidalar uygun sikma torklariyla sikilmahdir.

12



Klemens Uzerindeki Elektriksel Baglantilar igin Sikma Torklan
Cap@ M4 M5 M6 M8 M10 M12 M16
Min 0,8 1,8 2,7 5,5 9 14 27
Nm
Max. 1,2 2,5 4 8 13 20 40
Motor etiketinde belirtilen sizdirmazlik sinifinin saglanmasi igin ;
1- Rakor uygun sekilde sikilmali ve rakorun kabloyu tamamen siktigindan emin olunmalidir.
Kablo Rakoru Sikma Torklari £10% Nm
mMie | m0 | M5 [ m32 [ M40 [ M50 [ ™63
3| 4 | 5 | 7 [ u [ u s

2-  Klemens kutusunda sizdirmazlik igin conta oldugundan ve bu contanin saglam ve hasarsiz oldugundan emin

olunmalidir.
3- Klemens kutu kapaginin civatalari uygun torkla sikilmalidir.

Klemens kutusu igerisinde ana sargi ve topraklama klemenslerinin yani sira, termistérler, isitici elemanlar vb.
yardimci cihazlarlarin klemensleri de bulunabilir.

Standart tek hizli bir motordaki klemens kutusunda alti adet sargi ucu ve en az bir topraklama klemensi bulunur.
Alti adet sargi ucunun bulunmasi motorun DOL (direkt yol verme) veya Y/D (yildiz-tiggen) yol verme ile kullanimini
saglar.

Motorlar isim etiketlerinde verilen anma gerilimi ve sebeke gerilimine gore ti¢gen ya da yildiz olarak baglanmalidir.

Tek hizli ve ¢ift hizli motorlar igin klemens baglantilari asagida verilmistir:

Tek hizl motorlar igin klemens baglantisi:

u1 u1
w2 U2 V2
w2 @2 ©)v2
Ut viowt
ut (Q/v1 (QJwi
1oLz oL o2 L
w1 Vi w1 Vi
Yildiz Baglanti Uggen Baglanti
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Cift hizli motorlar icin klemens baglantisi:

a) Dahlander motor igin ki baglantisi;
(Orn: 4/2p, 8/4P)

w 2u
oW Lo L
0 0 I é & $
E E o
"" i EF % ﬁ;' Ay A I

Moo e

1 W v

Dusuk Hiz Yuksek Hiz

b) Ayrik sargili motor icin klemens baglantisi;

(Orn: 2/8P, 2/12P, 4/6P)
2u
N W L1 2 L3
w v w

1w
* o O OiW
w w

Dustk Hiz Yuksek Hiz

oy
-3

c—og
g—oz

v

Standart motorlarimiz F (155°C) sinif elektriksel izolasyon sistemine sahiptir. Bununla birlikte tirin gamimizdaki tim
standart motorlar B sinif sicaklik artisi limitleri icinde kalmaktadir. Boylece saglanan sicaklik sinifi emniyet marjiyla
motorlarimiz beyan edilenden daha zor sartlarda ¢alisabilmekte ya da normal sartlarda daha uzun bir galisma

omrine sahip olmaktadir.

Katalogumuzda belirtilen motorlarimizin performans degerleri, IEC 60034-1'de 6ng6riildugi Gzere deniz
seviyesinden 1000 metre yiikseklikte ve 40°C ortam sicakhig igin gegerlidir. Diger yukseklik ve ortam sicakliklarinda
motorlarimizin gikis glicti asagidaki tabloda verilen oranlarda olacaktir.
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Yiikseklige Gore Nominal Giig Degisimleri
YOKSEKLIK 1000m’ye | 1500 m’ye | 2000m’ye | 2500m’ye | 3000m’ye | 3500m’ye | 4000m’ye
kadar kadar kadar kadar kadar kadar kadar
ori .
%Gtic Degisim 100 98 95 91 87 83 78
Katsayisi
Ortam Sicakligina Gére Nominal Giig Degisimi
ORTAM . o o o o o .
SICAKLIG! <30°C 35°C 40°C 45°C 50°C 55°C 60 °C
%G Degisim 105 102 100 97 93 87 82
Katsayisi

50 Hz sebeke igin tretilen motorlarimiz 60 Hz sebekede asagida belirtilen kosullarda sorunsuz olarak

cahistirilabilir. Frekans artisindan dolayi motorun devir sayisinin artmasi sonucunda motorun tahrik edecegi

pompa fan vb. yiikiin de artacagi mutlaka dikkate alinmalidir.

50Hz Anma B:s?:;e Nominal | Nominal | Nominal | Anma | Baslangig | Devrilme | Kalkis
Gerilimi P Hiz Gig Moment | Akimi | Momenti | Momenti | Akimi
Gerilimi
230V 220v 1.193 1 0.84 0.97 0.77 0.8 0.8
400V 380V 1.193 1 0.84 0.97 0.77 0.8 0.8
400v 440v 1.20 116 0.97 0.98 0.87 0.9 0.9

Nominal hizin tizerindeki hizlarda caligirken (6rn; hiz kontrolii yapabilmek igin frekans konvertéri kullanilirsa )

ses ve titregim seviyeleri artar ve rulmanlarin dmra kisalir. Kullanicinin motoru nominal hizin tizerindeki

hizlarda galistirmasi durumunda daha iyi bir balansa ihtiyaci olabilir. Hiz kontrolli uygulamalarinda rulman

gresinin dmrine ve yeniden yaglama stirelerine dikkat edilmelidir.
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Standart ELK motorlar, elektronik hiz kontroll uygulamalari igin uygundur. Motorun kendi faniyla galisma
frekans araligl, yukaridaki grafikte mavi (kesintisiz) gizgi ile gdsterilmistir. Diglik devirlerde motoru nominal
torkta calistirmak istenildigi zaman harici bir fana ihtiyag duyulur. Harici fan sayesinde motorlar kirmizi ( kesik)
cizgi ile gosterilen aralikta galistirilabilir.

Tabloda verilen hizlar agilmamalidir, ¢linkii yiiksek hizlar titresim ve sesi arttirir, rulman émrini kisaltir.

Trifaze Sincap Kafesli indiiksiyon Motorlarda Maksimum Giivenli Galisma Hizi (d/d)
2 Kutup 4 Kutup 6 Kutup
5400 3600 2400
5200 3600 2400
4500 3000 2400

Frekans konver e motorun galistirilmasi durumunda motor uglarina gelen tepe gerilim (0y,) ve darbe

yukselme suresi asagida verilen egri sinirlari iginde oldugu stirece motor émriinde belirgin bir kisalma olmaz.

Motor uglarina gelen fazlar arasi gerilim tepe degerinin (0y) maksimum sinirlari, zamana bagli (t,) bir fonksiyon

olarak asagidaki gizelgede gdsterilmistir.

Tepe geriliminin egrinin tstine ¢iktigl durumlarda, yalitim émrinin kisalmamasi igin, konvertor gikigina uygun
filtreler baglanmalidir.
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Anma gerilimi 500 V a.c ye kadar olan motorlar igin, kabul edilebilir motor klemens tepe gerilimi limit egrisi.



6. SORUN GIDERME

Motorlarin bakimi ve arizalarinin giderilmesi, uygun alet ve donanimi olan kalifiye personel tarafindan yapiimalidir.
Herhangi bir miidahaleden 6nce litfen Giivenlik Onlemleri bélimii okuyun.

seferinde farkli
y6ne déniyor

Motor iki faza kalmig

Kusur Olasi Nedenler Sonug
Sigorta atik Nominal degere uygun sigortalarla degistirin
Kablo baglantilari yanhg Baglantilari kontrol edin
Motor kalkis Motor agir yiklenmis Yuka azaltin _ _ —
yapmiyor Mekanik hasar I\/‘I.ot.z.)run“ya da T})t.orun surdugu sistemin serbest olara
déniip dénmedigini kontrol edin
Motor iki faza kal d .
otor i taza kaimis ¥a €2 | azlan kontrol edin
enerji yok
Motor her

Fazlari kontrol edin

Motor bayiliyor

Fazlardan biri yok

Fazlari kontrol edin

Hatali buytikliikte motor
segimi

Uygun motor biiytikltgtni secin. Uriin tedarikgisi ya da
Ureticisi ile iletisime gegin

Asirt yik

Yk azaltin

Diistik Voltaj

Motor uglarina gelen geriliminin etikette yazan gerilime
uygunlugunu kontrol edin

Sebeke baglantisi
temassizligi veya kontrol
devresi enerjiyi kesiyor

Sigorta, agiri akim rélesi, stator ve kontaktérleri kontrol edin

Motor kalkigi uzun
zaman aliyor

Dusik Voltaj

Gerilim kaynagini kontrol edin

Asini Yikleme

Giicii diigiriin

Rotor hasari

Rotoru degistirin

Yanlig strtict ayarlar

Ayarlari diizeltin

Motor galigiyor ve
duruyor

Gug hatasi

Giig kaynagi hatti, sigortalar ve kontrol devresinde gevsek bir
baglanti olup olmadigini kontrol edin

Déniis yoni yanls

Yanlis faz siralamasi

Klemenste herhangi iki fazin yerini degistirin

Motor gok Isiniyor

Motora agirt yiklenmig

Yiiki azaltin

Duslk Voltaj

Motoru besleme gerilimini uygun seviyeye ayarlayin

Ortam sicakligi ok yiiksek

izin verilen sicaklik araligina dikkat edin, gerekiyorsa yiiki
azaltin veya yalitim sinifini kontrol edip uygun 6zel motoru
kullanin

Yetersiz sogutma

Hava kanallarinin temiz olmasini ve hava akigini saglayin

Rulman bozuk

Rulmanlari degistirin

Dengesiz voltaj

Faz gerilimlerini kontrol edin

Motor sargisinda kisa devre

Motoru yeniden sarin

Fazlardan biri yok

Hattaki fazlari kontrol edin

Kirik pervane veya pervane
olmamasi

Pervaneyi kontrol edin

Motor gok ses
gikartiyor

Fazlardan biri yok

Hattaki fazlari kontrol edin

Hava araliginin diizgiin
olmamasi

Rulman yataklarini ve rulmanlari kontrol edin

Motorun kapagina veya
fantasina fanin sirtiinmesi

Fan montajini kontrol edin

Kirik pervane

Fani degistirin

Yanlis hizalama veya gergin
kayis

Kaplin yada kasnak hizalamasini ve kayis gerginligini ayarlayin

Rotor baralarinda kopuk

Rotoru degistirin
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Calisma esnasindaki arizalar

Normal ¢alisma sirasinda karsilagilan; gug tuketiminde artig, sicaklik veya titresim, alisiimigin disindaki sesler veya
kokular, izleme cihazlarindaki agma gibi sorunlar motorun diizgiin galismadigini gosterir. Bu tip sorunlar 6lim, ciddi
yaralanma ve maddi hasarlara yol agabilir.

* Hemen tamir ve bakim personeli bilgilendiriimelidir.

* Eger suipheniz varsa, 6zel giivenlik kosullarin yerine getirildiginden emin olunarak hemen motor kapatiimalidir.

7. KONTROL ve iZLEME
Giivenlik Kurallar

e Motorlar tizerinde galismaya baglamadan 6nce tesis veya sistemin uygun sartname ve yonetmeliklere gore
enerjisinin kesildiginden emin olunmalidir.

e Ana devrelere ek olarak, tamamlayici ve yardimci devrelerin, 6zellikle 1sitma cihazlarinin da devre digi
birakildigindan emin olunmalidir.

e Frekans konvertériine bagl motorlar, calismiyor olsa bile enerjili olabilir.

e Galisma sirasinda motorlarin belirli pargalari 50 °C sicakligi gegebilir. Motorla olan fiziksel temaslar yaniklarla
sonuglanabilir! Pargalara dokunmadan énce pargalarin sicakligi kontrol edilmelidir.

Genel kontrol

Motor en az yilda bir kez diizenli araliklarla kontrol edilmelidir. Kontrollerin sikligi nem seviyesi ve hava kosullari vb.
faktorlere baghdir. Kontrollerin sikhigi baslangicta deneysel olarak belirlenebilir ve daha sonra belirlenen siireye bagl
kalinmalidir.

Motor temiz tutulmali ve hava akimi gegisi kolaylastirilmalidir. Eger motor kirli bir cevrede kullaniliyorsa,
havalandirma sistemi diizenli olarak kontrol edilmeli ve temizlenmelidir.

Kegelerin durumu kontrol edilmeli ve gerekiyorsa degistirilmelidir.

Baglanti ve montaj civatalarinin durumunu kontrol edilmelidir.

Algilmamis ses ve titresim, rulman sicakligi, harcanan yag miktarini listeleyerek rulman kontroli yapiimaldir.
Elektriksel parametrelerin korunuyor olup olmadigi kontrol edilmelidir.

Sargi yalitim direnglerinin yeterince yiiksek olup olmadigi kontrol edilmelidir.

Kablolarin, yalitim pargalarinin ve kablo bilesenlerinin iyi durumda ve renk degistirmemis oldugu kontrol
edilmelidir.

ANRNENENENEN

Kontrol sirasinda karsiniza gikan olumsuzluklar hemen diizeltilmelidir.
Eger boya zarar gérmusse, rtinin korozyondan korunmasi i¢in boya tamir edilmelidir.
Hesaplanan émrii dolmak izere olan rulmanlara 6zellikle dikkat edilmelidir.

Asinma belirtileri fark edildiginde, asindigi fark edilen pargalar kontrol edilmeli ve gerekiyorsa degistirilmelidir.
Rulmanlar degistiginde, degisen rulmanlar orijinalleri ile uyumlu olmalidir. Mil kegeleri ayni kalitedeki ve ayni tipteki
kegeler ile degistirilmelidir.

Motor, kapali bir tahliye deligi ile teslim edildigi zaman, yogusmanin motorda kalmamasi ve tahliye gikisinin
tikanmamasi igin, diizenli olarak tahliye tapalarinin agilmasi 6nerilir.

Bu islem motor galismazken giivenli bir sekilde yapilmalidir.

2Z, 2RS rulmanlarin hesaplanan kullanim émiirleri izin verilen radyal/aksiyal kuvvetler agilmadig takdirde 1SO 281’e
gore en az 20.000 saattir. Ancak, daha dusik kuvvetlerde rulmanlarin kullanim siiresi daha uzun olabilir.

Sicakligi Caligma Prensibi Degistirilmesi

40°C Yatay pozisyonda kaplin ile bagl 40.000 h

Eksenel ve radyal kuvvetler

bulundugunda 20.000 h

40°C
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8. BAKIM VE ONARIM
Temizleme
Diizgiin hava akimini saglamak igin, hava kanallari periyodik olarak temizlenmelidir. Orn; kuru basingli hava ile.

Ozellikle kuru basingli hava temizleme yontemini kullanirken, islem igin uygun giivenlik kiyafeti giyildiginden emin
olunmalidir.

Motorda yogusma tahliye delikleri varsa, bunlar iklim kosullarina bagl olarak diizenli olarak agilmalidir. Fakat koruma
derecesini diisirmemek igin, tim tahliye deliklerinin kapali olmasi gerekir.

Tamir Talimatlan

Motorun devreye alinmasi ve isletilmesi sadece kalifiye kisilere yaptirilmalidir.Kalifiye kisiler, bu kilavuzda belirtilen
guvenlik kurallari geregince, gerekli ekipman, devre ve sistemi kullanma yetkisine sahip kisilerdir.

Trifaze motorlar tizerinde ¢alismaya baslamadan ve &zellikle enerji tagiyan pargalarin koruma kapaklarini agmadan
once, motorun ya da sistemin gli¢ kaynagindan tamamen izole oldugundan emin olunmalidir.

Rulmanlarin degistirilmesi

Rulmanlara &zellikle dikkat edilmelidir. Rulmanlar gektirme kullanilarak gikartiimali ve isitilarak veya 6zel aletler
kullanilarak takilmalidir.

Sokulen rulmanlar tekrar kullanilmamalidir.
Yeniden Sarma

Sargi tamiri ve yeniden sargi sarma islemi her zaman yetkili servis merkezlerinde yapiimaldir.

Montaj
Motorun montaji diizgiin ve temiz bir platform tzerinde yapilmalidir.
Motor kapaklarini takarken statordan tasan sargi baglarinin zarar ggrmemesine dikkat edilmelidir.

Kablo izolasyonunun zarar gérmemesine 6zen gésterilmelidir. Skma momentleri, kullanilan kablolarin izolasyonuna
zarar vermeyecek biyuklikte olmalidir.

Mil kegeleri herhangi bir zarar gormeden dogru pozisyonda monte edilmelidir.
Klemens kutusu kegeleri kontrol edilmeli ve gerekiyorsa degistirilmelidir.

Klemens kutusu igerisindeki kablo girisine yanmaz stinger konulmalidir (tdm delikler kapatilmali ve kablolarin keskin
pargalara degmesi engellenmelidir).

Boyadaki hasarlar onarilmalidir (civata ve vidalarda dahil).

Butiin vidalarin sikma momentleri (agmadiginiz vidalar dahil) kontrol edilmelidir.
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9. YEDEK PARCALAR

2EL, 3EL, 4EL, 2EC,3EC, 2EG,3EG, 4EG, 2ED,3ED, SEL, SEH, SEJ serisi motorlar asagidaki ana pargalardan olusur;

1. Flang BS 14. Kaldirma halkasi

2. FlansB14 15. Klemens

3. Kasnak tarafi B3 motor kapagi (6n kapak) 16. Klemens Kutusu

4. Mil Kegesi 17. Klemens Kutusu Kapagi
5. Vida 18. Civata

6. Rulman 19. Kablo Rakoru

7. Mil 20. Rulman

8. Kama 21. Yayli Rondela

9. Stator gekirdegi 22. Fan tarafi kapak (arka kapak)
10. Govde 23. Fan

11. Vida 24. Fan kapag!

12. Baglanti Ayagi 25. Sincap kafes rotor

13. Vida

Yedek pargalari siparis verirken, etikette yazan motor seri numarasi, tam tip agiklamasi ve tiriin kodu belirtilmelidir.

Servis, yedek pargalar ve detayl bilgi igin litfen yerel satis ofisiniz ile iletisime gegin. Eger yerel satig ofisi yoksa
lutfen asagida verilen telefon ve adresteki fabrikamiz ile iletisime gegin.
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10. GERi DONUSUM VE iMHA

Uriin gelistirme asamasindan baglamak izere; gevre dostu tasarim, giivenlik ve insan sagligini koruma her zaman ana
hedefimiz olmustur.

Motor ve pargalarinin gevreye zarar vermeden imhasiyla ilgili oneriler gelecek boliimde verilmistir. imha sirasinda
yerel kurallarin uygulandigindan emin olunmalidir.

Makine miihendisliginde yaygin olarak kullanilan prosediirleri uygulayarak motor sokilmelidir.

Pargalarin imha edilmesi

Motorlar baglica gelik, bakir ve aliiminyumdan olusur. Metaller genel olarak tamamen geri dontistimli olarak kabul
edilir.

Geri donlisim pargalari su sekilde siralanabilir:

e Demir ve Gelik

e Aliminyum

Sargi (emaye bakir tel)

Yalitim malzemeleri

Kablolar ve teller

Yag

Gres (Yag)

Temizlik maddeleri ve ¢oziictler
Boya artiklari

e Antikorozif kimyasal

e e o o o

Ayrica, pargalarin imhasi yerel kurallar geregince yapiimalidir ya da uzman imha firmalarina yaptiriimalidir.
Paketleme malzemeleri

o Gerekirse uygun uzman bir imha firmasi ile iletisime gegilmelidir.

© Deniz tasimaciliginda kullanilan tahta paketler emdirilmis tahta icermektedir. Yerel yonetmeliklere uyulmalidir.

21






EL K

MOTOR

THREE PHASE ASYNCHRONOUS ELECTRIC MOTORS
Operating Manual

1. INTRODUCTION /GENERAL DESCRIPTION

These instructions describe the electric motor and explain best practices in motor handling, from initial delivery to
final disposal of the equipment.

These instructions must be read carefully to ensure safe and proper installation, operation, and maintenance of the

motor. The specified safety instructions must be paid attention and fully followed.

1.1 Symbols and Descriptions
The following symbols are taken part in the operating manual.

WARNING
This symbol indicates a warning of dangerous situations in terms of life and property safety.

ELECTRIC SHOCK HAZARD
This symbol indicates a warning against an electric shock hazard. The symbol means that caution
should be taken against the risk of electric shock and necessary measures should be taken.

Area of application and intended use of the motors

ELK motor is an electric motor that converts electric energy into mechanical energy. Our product family defined in
this manual is a three phase squirrel cage induction motor.

Motors of this series are self-ventilated low voltage three phase asynchronous motors with a cylindrical shaft end
and feather key way.

The three phase electric motors of this series are used as industrial drives. They are designed for a wide range of
drive applications both for line operation as well as in conjunction with frequency converters.

These motors are intended for use in industrial plants. They comply with the harmonized standards of the series
IEC/EN 60034

Low-voltage motors are components designed for installation in machines in accordance with the current Machinery
Directive. They must not be commissioned until it has been verified that the end product complies with this directive
(refer to EN 60204-1).

The instructions are valid for 2EL, 3EL, 4EL, 2EC, 3EC, 2EG, 3EG, 4EG, 2ED, 3ED, SEL, SEG, SED, SEC, SEH, SEJ type
electric motors.

Environmental requirements

All of the ELK motors have a sound pressure level not exceeding 70 dB (A) at 50 Hz when operated at the rated
output rated voltage.

The motors are designed for the following conditions unless otherwise stated on the rating plate.

e Normal ambient temperature limits are -15°C to +40°C.

e Maximum altitude 1000 m above sea level.

e Tolerance for supply voltage is +5% in Zone A and +10% in Zone B. Tolerance for frequency is+2% for Zone A
and +%3, -%5 for Zone B according to EN / IEC 60034-1.

These motors have not been designed for hazardous area applications.
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General safety rules:

Please read operating manual of motor for correct storage, installation, and operation. Mechanical
and electrical installation and maintenance shall be done by qualified technicians!

For your personal safety and to prevent material damage when working on the motor, always observe the safety
instructions and the following safety rules, according to EN 50110-1 ("Working in a voltage-free state).

Disconnect the system. Disconnect the auxiliary circuits, for example anti-condensation heating
Prevent reconnection.

Make sure that the equipment is at zero voltage

Ground and short-circuit the terminals

e Cover or isolate nearby components that are still live.

To energize the system, apply the measures in reverse order.
WARNING!

Electric motors have hot surfaces, contain live parts and dangerous rotating parts. Fatal or severe
injuries and substantial material damage can occur if the required covers are removed or if the motors
are not handled, operated, or maintained properly.

General Definition and Technical Properties of the Motors:

All of our standard products are designed, manufactured, and tested according to the IEC and EN standards given

below:

IEC 60034-1 Rating and performance

IEC 60034-2-1 Methods for determining losses and efficiency
IEC 60034-5 Classification of degrees of protection

|IEC 60034-6 Methods of cooling

IEC 60034-7 Symbols of construction and mounting arrangements
IEC 60034-8 Terminal markings and direction of rotation
|IEC 60034-9 Noise limits

IEC 60034-11 Built-in thermal protection

IEC 60034-14 Vibration limits

|IEC 60034-18-1 Functional evaluation of insulation system

IEC 60034-30 Efficiency classes (IE-code)

IEC 60038 Standard voltages

EN 50347 Dimensions and output for electrical machines
EN 55014-1

EN 61000-3-2 Electromagnetic compatibility

EN 61000-3-3
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Nameplate Description;

DwENOUN A WNR

iy
| -
.
WLK :
1 wwrw elkinofor comll |
v | A [hz M%100 %75 %50 Cl,
A 400[10.65 |50 896 902 900 IE3
o Aaso]'msiao 896 902 600 IE3
A 460/10.40{60 | 638 |1760 [0.84 | 91.7 920 902 IE3

58] [(Welght534kg] [P

[ e
| MADE IN TURKEY
|
T i

Rated Voltage 11. Rated Current

Motor Type: 3 Phase Asynchronous Motor 12. Bearing Type

Motor Code 13. Production Year/ Serial Number

Efficiency Class [IEC 60034-30] 14. Efficiency

Manufacture Standard 15. Output Power

Power Factor 16. Speed

Duty Cycle 17. Frequency

Ingress Protection Class 18. Production Date

Motor Weight 19. UL Logo

Insulation Class 20. CE Mark

the product is manufactured in 2015.

-1

The nameplate shows the identification, and the most important technical data. The name plate
also defines the limits of proper usage, and manufacturing year of the motors. The first two
digits in the serial number, shows the manufacturing year. For example 15XXXXXXX shows that
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Product Type Codes
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2 EL132 M4 C- FC-00 - 000

Additional Motor Features
000.....999 000 : Standard Motor

Electrical Specifications
AA..2Z Voltage, frequency etc

Construction Types/Flange Types

PD : Feet mounted B3 type construction

FA : With BS flange

ith special B14 flange

FC : With B14a flange

FS : With special flange

PA : Feet mounted BS type construction

PC : Feet mounted B14a type construction

PS : Feet mounted with special flange

Y0..Y9: With flange for gearbox connection
20..29: With feet mounted flange for gearbox connection
PX : Feet mounted without drive side end shield
XX : Without feet and drive side end shield

Core Length: A, B, C, D, E,F

Number of Poles

2:2 poles 3000 d/d

4: 4 poles 1500 d/d

6:6 poles 1000 d/d

8:8 poles 750 d/d

D: Dahlander 4/2 poles constant torque 1500/3000 rpm
E: Dahlander 4/2 poles square-law torque 1500/3000 rpm
F: Dahlander 8/4 poles constant torque 750/1500 rpm

G: Dahlander 8/4 poles square-law torque 750/1500 rpm
H: Dahlander 12/6 poles square-law torque 500/1000 rpm
K: Separate windings 8/2 poles 750/3000 rpm

S: Separate windings 6/4 poles 1000/1500 rpm

T: Separate windings 12/4 poles 500/1500 rpm

U: Separate windings 12/2 poles 500/3000 rpm

7:12 poles 500 rpm

Housing Length

S : Short
M : Medium
L :long

Frame Sizes: 63, 71, 80, 90, 100, 112, 132, 160, 180,
200, 225, 250,280,315,355
The height of the shaft axis from feet base of motor(mm)

Basic Motor Types

EL : Aluminum housing standard motors

EG : Cast iron housing standard motors

EC : Aluminum housing compact motors

ED : Cast iron housing compact motors

EH : Aluminum housing increased compact motors
EJ : Cast iron housing increased compact motors

@

Motor Efficiency Classes:
1:IE1
2:1E2
3:1E3
S: Out of efficiency class




00

2nd digit: Additional Electrical Features

0: Standard motor, basic version

A: Motors with thermistor

B: Motors with heater

C: Motors with thermal switch

D: Motors with PT100 temperature sensor

K: Motors with thermistor and heater

E: Motors with double thermistor

F: Motors with heater + double thermistor

G: Motors with heater + PT100 temperature sensor

1st digit : Voltage and Frequency
A:230/400V 50Hz

B: 400/690V 50Hz

C: 240/415V  50Hz

D: 415/720V 50Hz

E:220/380V  60Hz Standard power
F:380/660V 60Hz Standard power
27/220V  60Hz

90/500V  50Hz

1: 220/380V 60Hz 16% increased rated output power
J: 380/660V 60Hz 16% increased rated output power
K: 255/440V  S0Hz

L: 24/42v 50Hz

M: 275/480V  50Hz

N: 48/83V 50Hz

P:332/575V  60Hz

R: $3 230/400V 50Hz

S: 53 400/690V 50Hz

T: 400V 87Hz

U:440/760V  50Hz

V:275/480V  60Hz

W: 480/830V  60Hz

1:400v 80Hz

2:255/440V  60Hz

3:440/760V  60Hz

4: 42/72v 50Hz

5: 200V 50Hz

9: 9-terminals 220/440V 60Hz

ELK Motors provides flexibility for different mounting types through their detachable feet which can be
mounted on three sides. This feature allows terminal box assembly on the desired side. Standard motor
terminal box position is at the top.
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ELK electric motors d ding to | dard IEC 60034-7.
Internatinnal Code via IEC 60034-7
Harizontal Mounting \ertical Mounting

Alpha Numeric Marking

Alpha Mumeric Marking
| 1}

ﬂﬂ IM B3 1M 1001 ‘Qr V1 M 3011
wd V3 IM3031
= MBS I 3001
-
E it B14 M 3601 % Ih Vs IM 1011
% M7 M 1061 S:% IMVE IM1031
§ E IM BE IM 1051 % IM V1S 2011
M B8 IM 1071 % IM V35 IM 2031
=
_a E IM B34 IM 2101
aad
= E IM B35 IM2001
WOToR
BELK MOTOR




2. LIFTING AND STORAGE

& Please check delivered product if any damages can exist in transportation process.

Motors above 25 kg weight have lifting lugs or eye bolts. The actual weight of motors is shown on the nameplate.

e Only the main lifting lugs or eyebolts of the motor should be used for lifting the motor.

e Use all the lifting eyes on the motors.
e Don't use damaged lifting lug.

Shocks, falls, and humidity should be avoided during transportation

During storage, following conditions must be satisfied;

e The storage rooms must provide protection against extreme weather conditions. They must be dry, free

from dust, frost, and vibration, and well ventilated.
o Temperature shall be between -15°C and 40°C.
e Motor shaft shall be rotated by hand at least once per year.
Protect motors from direct effect of sun and from gases that have corrosion impact on motors.
Unprotected machined surfaces (shaft-ends and flanges) should be treated against corrosion.
Open any condensation drain holes to drain the condensation (<6 months).
If an anti-condensation heater is provided, switch it on during the machine stoppages.
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3. COMMISSIONING

Immediately upon receipt, check the motor for external damage (e.g. shaft-ends and flanges and painted surfaces)
and if found, inform the forwarding agent without delay.

Check all nameplate data, especially voltage and winding connection (star or delta) to ensure that the motor
protection and connection will be properly done.

Checking the insulation r

Motor winding insulation resistance shall be measured prior to starting the motor, if the winding is too damp.

WARNING!

e Only appropriately trained personnel may carry out this work.

e Before starting commissioning, install all covers that are designed to prevent active or rotating parts from
being touched.

e If any power cables are connected, check to make sure line supply voltage cannot be connected.

e Once you have measured the insulation resistance, discharge the winding by connecting to the ground
potential.

e Measurement of insulation resistance should be performed while the motor is not in operation.

e If the measurements are performed at winding temperatures not equal to 25 °C, convert the measured
value to the reference temperature of 25 °C in order to be able to compare the values with the table below.

e The insulation resistance halves every time the temperature rises by 10 °K.

e The resistance doubles every time the temperature falls by 10 °K.

Insulation resistance, corrected to 25°C, must be higher than the reference value given below.

If the reference resistance value is not attained, the winding is too damp and must be oven dried. The oven
temperature should be 90-100 °C for 12 hours.

Insulation resistance of the stator winding at 25 °C

Measuring circuit voltage 500V
Minimum insulation resistance for new, 100 MQ
cleaned or repaired windings
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4. MECHANICAL INSTALLATION
Safety Considerations

e The machine is intended for installation and use by qualified personnel, familiar with health and safety
requirements and national legislation.

e Safety equipment necessary for the prevention of accidents at the installation and operating site must be
provided in accordance with local regulations.

e The temperature of the outer casing of the motor may be too hot to touch during normal operation and
especially after shut-down.

e Be aware of rotating parts of the motor.

e Do not open terminal boxes while energized.

Before start-up, please check that
e Condensation drain holes are always located at the lowest point of the motor!

e Connect the motor corresponding to the specified direction of rotation.
e Ensure that all seals and sealing surfaces are undamaged and clean.

When aligning and fastening the motor, please bear the following in mind:

e The motor shall be mounted on a base, which is rigid enough to prevent distortion and vibration.

e Feet and flanges must be fastened securely.

e Avoid using rigid coupling measures.

e The motors must be carefully aligned. Incorrect alignment can lead to beating failure, vibration, even shaft
fracture.

e Coupling halves and pulleys must be fitted on the shaft by using suitable equipment and tools which do not
damage the bearings and seals. Never fit a coupling half or pulley by hammering or by removing it using a
lever pressed against the body of the motor

e Excessive belt tension will damage bearings and can cause shaft damage.

e If abelt drive is used, make sure that the driving and the driven pulleys are correctly aligned.

e The motor should be mounted in such a way that the cooling air should flow to and away from the motor
without obstruction.

e For Technical details about the motor dimensions see the catalogue.

e Do not exceed permissible loading values for bearings as stated in the product catalogues.

As standard, balancing of the motor has been carried out using half key.

Coupling halves or pulleys must be balanced after machining the keyways. Balancing must be done in accordance
with the balancing method specified for the motor.

When aligning the motor to the load, it must be ensured that the couplings used are on the same axis. In addition,
at least 2-5 mm axial clearance is required between the couplings.

/ X X
;—LLJH_'_l i-H_HH' )

| 2-8mm
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If the belt pulley system is used when connecting the motor to the load, care must be taken to ensure that the
pulleys are in parallel axes and that the belt is not too tight or too loose.

5. ELECTRICAL INSTALLATION AND OPERATION CONDITIONS

Before installation, check motor specifications from nameplate if they fit the requirements of the load
and specification of voltage and frequency.

Measure the insulation resistance between windings and housing. Please check detailed information in
the Checking the insulation resistance section.

WARNING!
Note the following safety information before connecting-up the motor:

*  Only qualified and trained personnel should carry out work on the motor while it is stationary.

* Disconnect the motor from the power supply and take measures to prevent it being reconnected. This also
applies to auxiliary circuits.

*  Check that the motor really is in a no-voltage condition.

e Establish a safe protective conductor connection before starting any work.

* It must be ensured that there are no foreign bodies, dirt, or moisture in the terminal box.

*  Keep the inside of the terminal box clean and free from trimmed-off ends of wire.

* Close any additional open cable entries with O-rings or suitable flat gaskets, the terminal box itself must be
sealed so that it is dust and water tight using the original seal.

*  When performing a test run, secure the feather keys without output elements.

« Earthing must be carried out according to local regulations before the machine is connected to the supply
voltage.

Terminals and direction of rotation
The standard motors are suitable for clockwise and counter-clockwise rotation.

When the power cables L1, L2, L3 are connected to U1, V1, W1 respectively, the motor shaft turns in clockwise
direction (looking at the shaft from drive side). If two of the power cables are interchanged then the resulting
direction of rotation is counter-clockwise.

Select the connecting cables in accordance with the rated current, ambient temperature, cable gland and routing
method etc. according to IEC/EN 60204-1.

Please observe the tightening torques for cable glands, terminal screws, and other screws.
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Tightening Torques For Electrical Connections On The Terminal Board
Thread @ M4 M5 M6 M8 m10 M12 M16
Min. 0,8 1,8 2,7 55 9 14 27
Nm
Max. 1,2 2,5 4 8 13 20 40
In order to provide the ingress protection class specified on the motor nameplate;
1- Cable gland must be tightened properly and ensure that the gland is fully tightened.
Cable Gland Tightening Torque +10% Nm
mie | m2 | m2s [ m32 | M40 [ mso [ Me3
E T D A R U

2- Ensure that the terminal box has a seal for sealing and the seal is good and undamaged.

3- Tighten the terminal box cover bolts to the appropriate torque.

In addition to the main winding and earthing terminals, the terminal box can also contain connections for

thermistors, heating elements or other auxiliary devices.

The terminal box on standard single speed motors normally contains six winding terminals and at least one earth

terminal. This enables the use of DOL(direct online) or Y/D (star delta) starting.

The motors shall be connected in star or delta according to rated voltage given in their nameplate and the network
voltage that they will be connected. For phase to phase 400 V supply, the motors with 230/400V nameplate values
shall be connected in star (Y) and the motors with 400/690V nameplate values shall be connected in delta (4).

Terminal connection for single speed motor;

ui u
w2 uz vz
W2
wovow
177 :
oLz L (8}
w1 v w1 w1

Star Connection Delta Connection
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Terminal connection of double speed motor;

a) Terminal connection of Dahlander motor;

w T
oV aw 1 2z L3
o o 0 $ é L
wow O 0w
) aw ? W W
o5 1w
W g

:

L

E—O

W 2u W
Low Speed High Speed
b) Terminal ion of Separate Windings motor;
W au
. W aw 8] (- &
l o 0o o0 JJ ‘L ‘L
U o O
W w
aAo ? T ? Q1 o o
Lo
w 1w w v
Low Speed High Speed

Our standard motors have insulation Class F (155°C) while the temperature rise is Class B. This means the motors
will have a longer service life and work under hard conditions.

Motors are designed to operate at altitudes up to 1000 m and ambient temperature up to 40°C according to IEC
60034-1. Rated output will change at the % ratings given below for different altitudes and ambient temperatures.
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Rated Power Changes According To The Altitude;

ALTITUDE Up to Up to Upto Upto Upto Up to Upto
1000m 1500 m | 2000m 2500m 3000m 3500m 4000m

% Power Ratio 100 98 95 91 87 83 78

Rated Power Changes According To Ambient Temperature;

AMBIENT . , ., - - - -
TEMPERATURE | <30°C | 35°C | 40°C | 45°C | 50°C | 55°C | 60°C
% Power Ratio | 105 102 100 97 93 87 82

Our standard motors that have been manufactured for 50 Hz power supply, can also be used at 60 Hz network. The
ratios given below indicate changes in the given rated values.

50Hz 60Hz Rated | Rated | Rated Rated Starting Break Starting
Rated Supply speed | Power | Torque | Current | Torque Down Current
Voltage Voltage P q q Torque

230V 220V 1.193 1 0.84 0.97 0.77 0.8 0.8
400V 380V 1.193 1 0.84 0.97 0.77 0.8 0.8
400V 440V 1.20 1.16 0.97 0.98 0.87 0.9 0.9

When operating at speeds above rated speed, for example when used with frequency converters, for adjustable
speed control, noise and vibration levels will be increased and bearing lifetime will be decreased. The user may
require fine balance for better operation above the rated speed. Attention should be paid to the re-greasing
intervals and the grease service life.

%T/Tn a— %T/Tn @ @ %T/Tn External Fan

120 pmmmsmep e[

B Bt EEELEE EEERES ERERETS EEPRER| REPEE EREeRt FEREE

100Frequem:y(Hz)
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Standard ELK motors are suitable for electronic speed control operations. The frequency range that the motor
can be driven with their fan is shown with blue (continuous) line in the above graph. If the motor will be driven
in a wider range, then an external fan is necessary. By using an external fan the motors can be driven in the
range defined by red (dashed) line.

Do not exceed the speeds given in the table because high speeds increases the level of vibration and noise, and
the bearing lifetime may be reduced.

Maximum Safe Operating Speed (Rpm) Of Three-Phase Single-Speed Cage Induction Motors
Frame Size 2 Pole 4 Pole 6 Pole
<100 5400 3600 2400
112 5200 3600 2400
132 4500 3000 2400

Both IE2 and IE3 efficiency class motors are suitable for operation on frequency converters. Whenever the peak
voltage and the rise time of the pulses at motor terminals are within the limit of the curve given below, there will
be no significant decrease in motor lifetime.

The maximum allowed phase to phase voltage peaks (0, ) at the motor terminals, as a function of the rise time (t;)
of the pulse, is shown in the figure below.

Suitable filters must be incorporated at the converter output to not decrease insulation lifetime, whenever the
peak voltages are not within the limit of the curve.

(kv)
AN
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L=}
0,80
o
&
£ o060
£ o
>
z
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&
0,20
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0 0,2 0,4 06 0,8 1 12
Rise Time tr (ps)

Limit curves of admissible motor terminal peak voltage for motors up to and including 500 V AC rated voltage
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6. TROUBLESHOUTING

Motor service and any troubleshooting must be handled by qualified persons who have proper tools and
equipment. Before rectifying any faults, please read the information in the section titled Safety information

Defect

Cause

Solution

Motor does not
start

Blown fuses

Replace the fuses with correct one with rated value

Incorrect line connections

Check the connections

Motor overloaded

Decrease the load

Mechanical damage

Check whether the motor and drive rotate freely

One of the phases may be open

Check the phases on the line

Motor stalls

One of the phases may be open.

Check if there is a broken phase on the lines

Improper motor selection.

Change the type or size. Contact the device's
supplier or designer.

Overload.

Decrease the load

Low voltage.

Check whether the voltage stated on the rating plate
is maintained. Check the connection.

Open power supply or control
circuit.

Blown fuses, check the load relay, stator and control
buttons.

Motor takes a long
time to gain speed

Low voltage

Check the circuit capacity and power source

Over loading

Decrease the load

Rotor damaged

Replace the rotor

Incorrect converter settings

Correct the settings

Motor runs and die
down

Power failure

Check for a loose connection in the power supply
line, fuses and control.

Wrong rotation
direction

Wrong sequence of phases

Reverse connections at terminals

Motor heats up
excessively

Motor overloaded

Decrease the load

Low voltage

Adjust motor to supply voltage

Ambient temperature is too high

Observe the permitted temperature range, decrease
the load if necessary or

check the insulation class and use appropriate
special motor

Insufficient cooling

Provide air cooling supply, clean cooling air passages

Bearing failure

Replace the bearings

Unbalanced voltage

Check the circuit

Short circuit in motor's winding

Rewind the motor

One of the phases may be open

Check the phases on the line

Broken ventilator or lack of
ventilator

Check the ventilator

Noisy Operation

One of the phases may be open

Check the phases on the line

Air gap not uniform

Check the bearing fits

Fan rubbing end shield or fan
cover

Check the fan mounting

Broken ventilator

Replace the ventilator

Incorrect coupling of the motor
with the driven machine

Adjust the motor orientation and belt tension

Broken rotor bar

Replace the rotor
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Faults during operation

Deviations from conditions during normal operation, such as an increase in power consumption, temperatures or
vibrations, unusual noises or odors, tripping of monitoring devices, etc., indicate that the motor is not functioning
properly. This can cause faults which can result in eventual or immediate death, severe injury, or material damage.

* Immediately inform the maintenance personnel.

* If you are in doubt, immediately switch off the motor, being sure to observe the system-specific safety conditions.
7. INSPECTION

Safety instructions

o Before starting work on the motors, make sure that the plant or system has been disconnected in a manner
that is compliant with the appropriate specifications and regulations.

e Inaddition to the main currents, make sure that supplementary and auxiliary circuits, particularly in heating
devices, are also disconnected.

e A motor with frequency converter supply may energize even if the motor is at standstill.

e Certain parts of the motor may reach temperatures above 50 °C. Physical contact with the motor could
result in burn injuries! Check the temperature of parts before touching them.

General inspection

Inspect the motor at regular intervals, at least once a year. The frequency of checks depends on, for example, the
humidity level of the ambient air and on the local weather conditions. This can initially be determined
experimentally and must then be strictly adhered to.

Keep the motor clean and ensure free ventilation airflow. If the motor is used in a dusty environment, the
ventilation system must be regularly checked and cleaned.

v’ Check the condition of shaft seals and replace if necessary.

v' Check the condition of connections and mounting and assembly bolts.

v’ Check the bearing condition by listening for any unusual noise, vibration measurement, bearing
temperature, inspection of spent grease.

v’ Check if the electrical parameters are maintained.

v' Check if the winding insulation resistances are sufficiently high.

v’ Check if the cables and insulating parts and components are in a good condition and are not discolored.

Immediately correct any impermissible deviations that are determined in the inspection.

If the paint is damaged, it must be repaired in order to protect the unit against corrosion.

Pay special attention to bearings when their calculated rated life time is coming to an end.

When signs of wear are noticed, dismantle the motor, check the parts, and replace if necessary. When bearings are

changed, replacement bearings must be of the same type as those originally fitted. The shaft seals have to be
replaced with seals of the same quality and characteristics as the originals when changing bearings.

In the case of the IP 55 motor and when the motor has been delivered with a plug closed, it is advisable to
periodically open the drain plugs in order to ensure that the way out for condensation is not blocked and allows
condensation to escape from the motor. This operation must be done when the motor is at a standstill and has
been made safe to work on.

The calculated life of the bearings of 2Z, 2RS according to I1SO 281 is at least 20,000 hours with utilization of the
permissible radial/axial forces. However, the achievable useful life of the bearings can be significantly longer in the
case of lower forces.

Coolant Temperature Principle of Operation Bearing
40° C Horizontal coupling operation 40000 h
40°C With axial and radial forces 20000 h
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8. MAINTENANCE AND REPAIR

Cleaning
Regularly clean the cooling air passages through which the ambient air flows, e.g. using dry compressed air.
Particularly when carrying out cleaning using compressed air, make sure you use suitable safety wear

If there are condensate drain holes present, these must be opened at regular intervals, depending on climatic
conditions. To maintain the degree of protection, any condensation drain holes need to be closed.

Instructions for repair

Only appropriately qualified persons should be deployed to commission and operate equipment. Qualified persons,
as far as the safety instructions specified in this manual are concerned, are those who have the necessary
authorization to commission, ground and identify equipment, systems and circuits in accordance with the relevant
safety standards.

Before you begin working on the three-phase motor, in particular before you open the covers of active parts, make
sure that the three-phase motor or system is properly isolated from the supply.

Replacing bearings
Special care should be taken with the bearings. These must be removed using pullers and fitted by heating or using
special tools for the purpose.

Do not reuse bearings that have been removed.

Rewinding

Rewinding should always be carried out by qualified repair shops

Assembly
If possible, assemble the motor on an alignment plate.
Avoid damaging the windings protruding out of the stator enclosure when fitting the end Shield

Take care not to damage the cable jacket. Tightening torques must be adapted to suit the type of cable jacket
material in use.

Shaft sealing should be assembled to the right position without any damage;

e Check the terminal box seals and if required, replace.

e Do not forget the foam cover in the cable entry (seal all holes completely and prevent cables from touching
any sharp edges).

e Repair any damage to the paint (also on screws/bolts).

e Check the tightening torques of all screws, as well as those of screws which have not been unscrewed.
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9. SPARE PARTS

2EL,3EL, 4EL, 2EC,3EC, 2EG,3EG, 4EG, 2ED,3ED, SEL, SEH, SEJ series motors consist of the following main parts;

1. Flange B5 14. Lifting lug

2. Flange B14 15. Terminal

3. Drive side end shield 16. Terminal box

4. Shaft Sealing ring 17. Terminal box cover
5. Screw 18. Bolt

6. Bearing 19. Cable gland

7. Shaft 20. Bearing

8. Key 21. Spring washer

9. Stator Core 22. Non drive side end shield
10. Housing 23. Fan

11. Screw 24. Fan cover

12. Mounting foot 25. Squirrel cage rotor
13. Screw

When ordering spare parts, the motor serial number, full type designation, and product code, as stated on
the nameplate, must be specified.

For field service, spare parts, and additional information please contact local sales office, if local sales office
is not available please contact our factory, that name and address is given below
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10. DISPOSAL

Environmentally friendly design, technical safety, and health protection are always main target for us even at the
product development stage.

Recommendations for the environmentally friendly disposal of the motor and its components are given in the
following section. Be sure to comply with local disposal regulations.

Dismantle the motor using the general procedures commonly used in mechanical engineering.

Disposal of components

The motors mainly consist of steel, copper, and aluminum. Metals are generally considered to be unlimitedly
recyclable.

Sort the components and process materials for recycling according to what they are:

e Ironand steel

e Aluminum

e Winding (enameled copper wire); the winding insulation is incinerated during copper recycling
e Insulating materials

e Cables and wires

e Oil

e Grease

e Cleaning substances and solvents

e Paint residues

e Anti-corrosion agent

Dispose of the separated components according to local regulations or via a specialist disposal company

Packaging material
o If necessary, contact a suitable specialist disposal company.

©® Wooden packaging for sea transport consists of impregnated wood. Observe the local regulations.



EL K

MOTOR

GARANTI BELGESI

URETICH VE [THALATCI FIRMANIN SATICI FIRMANIN
UnvanizELK MOTOR SAN. VE TiC, A5. Unvani:
Adresi:G.0.Paga Mah. 1. Cad. 2.0rganize
Sanayi Balgesi No:125 59500 Cerkezkédy / Adresi:
TEKIRDAG
Telefonu : +90 282 726 52 94 Telefonu:
Faks +90 282 726 90 42 Faks:
e-postazelkmotor@elkmotor.com.tr e-posta:
i Fatura Tarih ve Numaras::
Yetkilinin Imzasi: Yetkilinin imzass:
Firmanin Kasesi:
MALIN
Cinsl:Elektrik Motoru Garanti Siiresi:2 { iki ) Yl
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ACIKLAMA:

28.11.2013 tarihli, 28835 sayih Resmi Garetede yayimlanan ve 28.05.2014 tarihinde
yiirtirlige giren 6502 sayih Tilketicini Hakkinda Kanun'un 56 na maddesi
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GARANTI SARTLARI

1) Garanti siiresi, garanti belgesinde doldurulan teslim tarihinden itibaren baslar ve 2 ( iki )
yildir,

2) Malin biitiin pargalar) dahil olmak Gzere tamami Firmamzin garantisi kapsamindadir.

3)Malin tamir siiresi en fazia 20 ig glnldir. Bu siire, garantl sdresi icerisinde mala iligkin
anzamin yetkili servis istasyonuna veya satiaya bildirimi tarihinden, garanti siiresi diginda lse
malin yetkili servis istasyonuna teslim tarihinden itibaren baslar. Malin arizasinin 10 is giind
igerisinde giderilememesi halinde, iiretici veya ithalatgi; malin tamiri tamamlanincaya kadar,
benzer tzelliklere sahip bagka bir mal wketicinin kullammina tahsis etmek zorundadir. Mahin
garanti siresi igerisinde arzalanmasi durumunda, tamirde gegen siire garanti stiresine
eklenir.

4) Malin tiketiciye teslim tarihten itibaren, garanti siiresi iginde kalmak kaydiyla, bir yil
igerisinde en az 2 ( Ikl Jdefa veya imalatgr-Uretici veya ithalatg tarafindan belirlenen garanti
sitresi icerisinde 4 (dért) defa anzalanmasinin yami sira, bu arizalann maldan yararlanmamay
stirekli klmas,, tamiri igin gereken azami strenin agilmasi, servis istasyonunun meveut
olmamas: halinde sirasiyla saticis), bayil, acentesi, temsilciligi, ithalatgis veya imalatpisindan
birisinin  diizenleyecegi raporla arizanin tamirinin mimkin bulunmadifinin belirlenmesi
durumlannda tiketici mahn Gcretsiz degistirilmesini, bedel fadesi veya ayip oraninda bedel
indirimi talep edebilir.

5) Malin garanti siresi icerisinde gerek malzeme ve iggilik, gerekse montaj hatalarindan
dolay arizalanmasi halinde, isgilik masrafi, degistirilen parca bedeli ya da bagka herhangi bir
ad altinda higbir cret talep etmeksizin tamiri yapilacaktir,

8) Satin abinan driinlerimizde yapilacak degisiklikler, kusurlu ariza tamiri, hatali kullanimlar,
ilgili Grimne ait kullanma kilavuzunda yer alan hususlara aykin kullaml lan k kel
arizalar garanti kapsami digindadir.

7) Uriin garantimiz yerinde servisi icermemektedir. Garanti siireleri iginde alabilecek driin
degisimlerinde teslimat adresimiz ilk sevk adresidir. Garanti siiresi iginde servis gereksinimi
olursa Uriiniin ELK Motor fabrikasina sevk edilmesi gerekmektedir.

8) Tilketici, garanti belgesi ile ilgili olarak pkabilecek sorunlar icin Tiiketici Gimrik ve Ticaret
lkeanlig Tiiketicinin K ve Piyasa GBietimi Genel Midirilgline bagvurabilir.
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