SMLOUVA O DODAVCE ELKTROMOTORU
(dale jen ,smlouva")

uzaviena ve smyslu § 1746 odst. 2 zékona & 89/2012 Sb., obCansky zakonik

1.
Smiuvni strany

1.1. Objednatel: Zapadoéeska univerzita v Plzni

Sidlo: Univerzitni 8, 306 14 Plzen
Zastoupeny: Ing. Petrem Benesem, kvestorem
bank. spojeni: Komercni banka a.s., Plzefi-mésto
Cislo Uctu: 4811530257/0100

1€O: 49777513

DIC: CZ49777513

(déle jen ,zCU") na strané jedné

1.2. Dodavatele: VUES Brno, s.r.o.

Sidlo: Mostecka 992/26, Husovice, 614 00 Brno
Zastoupeny: Ing. Radomir Sabela, CSc., jednatel

bank. spojeni: UniCreditBank Czech Republic and Slovakia, a.s.
islo Uctu: 451038999/2700

1¢: 24308480

DIC: CZ24308480

zapsany v OR vedeném Krajskym soudem v Brné, oddil C, viozka
81684

(dale jen ,dodavatel") na strané druhé

(spolecné dale také jako ,smluvni strany")

uzaviraji na zakladé vysledku zaddvaciho Fizeni k pInéni verejné zakdzky malého rozsahu
s ndzvem ,Elektrické motory II"* smlouvu nasledujiciho znéni:

II.

Predmét smlouvy

2.1. Dodavatel se zavazuje zhotovit a dodat ZCU 2 synchronni stroje s permanentnimi
magnety (dale jen ,Zafizeni") véetné pfisludenstvi (kabelaz, apod.), a provést s tim
spOJene sluzby, a to v rozsahu a za podminek stanovenych touto smlouvou, a prevést
na ZCU vlastnické pravo k tomuto Zafizeni.

2.2. Pozadovana specifikace zafizeni je nasledujici:

Jmenovité parametry:
1

Digitalné podepsano
Jméno: Hana Kvasnickova
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P=35kW

n = 9000 ot/min
f = 300 Hz
U=248V
I1=108 A

M= 37 Nm

Predmétem dodavky je vyroba a dodani dvou kusdi synchronnich strojt
s permanentnimi magnety o vykonu 35 kW, jejichz elektromagneticky a tepelné-
ventilaéni vypotet garantuje zZCU. Ze strany ZCU je téz pfedloZzen navrh
konstrukéniho FeSeni stroje, ktery mize byt ze strany dodavatele modifikovan dle
dostupnych technologii, zvyklosti a platnych norem.

Synchronni stroj je uloZen v hlinikové kostfe vybavené loZiskovymi Stity
s definovanymi montaznimi otvory (viz pfiloha). NDE loZiskovy &tit je vybaven cidlem
ota¢ek RLS RM44 (datasheet viz priloha), které mulZe byt usazeno za pomoci
prisludné pfiruby, pfipadné pfimo na &titu stroje pfi pouZiti aktudtoru integrovaného
do hfidele stroje (s ohledem na celkovou délku stroje preferované feseni).
Po¥adované kryti stroje ze strany NDE je IP 66, ze strany DE IP 44 dle CSN EN 60
034-5. Dodavatelem snimade otaéek RLS RM44 pro vyrobu stroje je Zapadoceska
Univerzita v Plzni a bude dodan nejpozdéji do 3 mésicl od data podpisu smlouvy.
Vodi¢e jednotlivych fazi a vodice Cidel teploty jsou z kostry vyvedeny za pomoci
prichodek radidlné na NDE stran&. V pfipadé moZnosti zkraceni stroje (Cela vinuti,
izolaéni vzdalenosti) oproti dodanému konceptu zadame o jeho zkraceni.

Uvniti kostry je zalisovan magneticky obvod stroje vyrobeny z elektrotechnickych
plechd M250-35A dle CSN EN 10106 (vykres viz pfiloha) s tfifazovym zubovym
vinutim navinutym dle schématu (viz pfiloha). Vinuti je tvofeno svazkem médénych
vodi¢d kruhového prifezu lakovanych polyesterem, pfipadné polyesterimidem
s vnéjéi polyamidovou vrstvou stupné 2, tepelné tfidy 180 dle CSN EN 60 317-22.
Jako vyloZeni drézky mize byt pouzito kaptonové folie, pfipadné kompozitniho
slidového materialu (slidového papiru; napf. dle CSN EN 60 371-3-5). Celé vinuti je
zaimpregnovano technologii VPI. Fazové vodice vystupujici ze stroje jsou provedeny
jako stinéné jednofazové kabely délky cca 1,5 m. Soucasti vinuti je sada Ctyf
teplotnich &idel Pt100 - v kazdé fazi vidy po jednom ¢idlu uprostfed drazky + jedno
gidlo v ¢&elech vinuti. Cidla by méla byt vyvedena na prumyslovy konektor v blizkosti
priichodek fazovych vodict.

H¥idel a rotor stroje jsou vyrobeny z masivni magnetické oceli, na jejimz povrchu
jsou nalepeny permanentni magnety typu N40OUH, pficemZ jeden pdl je rozdélen na
pét segmentl permanentnich magnetd po obvodu a dva segmenty axialng, tj. je
tvofen deseti kusy permanentnich magnett (viz pfilohy). Permanentni magnety jsou
proti odstfedivym silam zajistény bandazi. Doporudend povrchova uprava
permanentnich magnetl je pokryti epoxidovym lakem (viz pfiloha). Hfidel je osazena
dvéma kuligkovymi loZisky 6007-2Z/C3, z nichZ jedno by mélo byt fixovano, druhé
ulo¥eno s moznosti axialniho posuvu. Alespofi jedno loZisko by mélo byt izolovano
proti loziskovym proudum.

Vegkeré zkoudky na kompletnim stroji budou provedeny objednatelem, dodavatel
véak provede vdechny zakladni zkouSky jednotlivych komponent stroje (izolaéni
zkougky, zkoudky vyvazeni hfidele apod.)
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2.3.

2.4.

3.1.

3.2.

3.3.

4.1.

4.2.

Pozadované sluzby:
- konstrukéni Fedeni kostry stroje s respektovanim montaznich otvorll na Stitech
stroje
- konstrukéni fedeni uloZeni loZisek stroje - suvné uloZeni, izolace proti loZiskovym
proudim, konstrukéni FeSeni domecku loZiska
pozn.: Vyvedeny konec hfidele bude radidlné zatizen silou 3 kN napétim
femenu
- konstrukéni Feseni hridele stroje
pozn.: Vyvedeny konec h¥idele ma vélcovy profil, primér 30 mm a délku
90 mm s drazkou na pero dle pfislusné normy.
- konstrukéni FeSeni ulozZeni Cidla otacek
pozn.: Cidlo otd¢ek mlzZe byt ke Stitu pfipevnéno za pomoci pfiruby,
pfipadné pfimou montazi. V pfipadé pfimé montaze na Stit stroje je
podminkou dodrZeni montaznich vzdalenosti mezi enkodérem a
aktudtorem dle datasheetu cidla.
- vypolet bandaze permanentnich magnetu
pozn.: stroj bude provozovan v otackovém spektru 0 - 13 500 ot/min
- konstrukéni reseni uloZzeni magnetického obvodu uvnitf kostry
- tvorba technické dokumentace a vyrobnich postupl dle zvyklosti dodavatele
- vyroba dvou kusl stroje
V piipadé nutnosti provedeni vyznamnych konstrukénich Uprav je nezbytna jejich
predchozi konzultace se ZCU.

Zarizeni musi splfiovat viechny poZadavky uvedené v predchozim odstavci a musi
byt pouzitelné pro Uéel specidlni pohonné jednotky. Soucasné se Zafizenim je
dodavatel povinen dodat i nezbytné pfislusenstvi (kabelaz apod.) a technickou
dokumentaci.

zCU se zavazuje Zafizeni dodané dodavatelem pfevzit a zaplatit za néj sjednanou
cenu zplisobem a v terminu sjednanym touto smiouvou.

III.
Doba a misto plnéni

Dodavatel se zavazuje, ?e sjednané Zafizeni dodd ZCU nejpozdéji do 6 mésicl od
podpisu této smlouvy obéma smluvnimi stranami. V pfipadé prodleni s terminem
dodani dle tohoto &lanku smlouvy je ZCU opravnén pozadovat na dodavateli Ghradu
smluvni pokuty ve vy$i 0,05% z ceny bez DPH za kazdy i jen zapocaty den prodleni.
Zafizeni bude pFedano dodavatelem a prevzato zCU na zékladé oboustrannd
podepsaného predavaciho protokolu.

Mistem pinéni je Fakulta elektrotechnickd - RICE, Zapadoceska univerzita v Plzni,
Univerzitni 26, 306 14 Plzen.

IV.
Cena a platebni podminky
Cena za Zarizeni v rozsahu dohodnutém v této smlouvé a za podminek v ni
uvedenych je stanovena dohodou smluvnich stran a vychdzi z cenové nabidky
dodavatele, kalkulované v rémci zadavaciho fizeni na predmét pinéni této smlouvy.
ZCU se zavazuje uhradit dodavateli za Zarizeni dle €l. II smlouvy sjednanou cenu:
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4.3.

4.4.

4.5.

4.6.

4.7.

4.8.

4.9.

5.1.

5.2.

5.3.

5.4.

5.5.

5.6.

Cena bez DPH ¢ini 535.000,-- K¢, slovy pét set tficet pét tisic korun ¢eskych, DPH je
ve vysi 21%, cena vCetné DPH cini 647.350,-- K¢, slovy Sest set ¢tyficet sedm tisic
tfi sta padesat korun ¢eskych.

Cena je sjedndna jako nejvyse pFipustna, véetné vSech poplatkl a veskerych dalsich
nékladl spojenych s pln&nim predmétu této smlouvy. Cena zahrnuje i naklady na
pfepravu a pripadné pojisténi pfepravy, spravni poplatky, dané, cla, schvalovaci
Fizeni, provedeni predepsanych zkou$ek, zabezpe&eni prohladeni o shodé, certifikatd
a atestl, prevod prav, apod.

Cena bude ZCU uhrazena v CZK na zékladé dafiového dokladu - faktury vystavené
dodavatelem.

Cena bude ZCU uhrazena ve dvou spléatkach, pfi¢emz prvni splatka ve vysi 70 %
celkové ceny bude uhrazena na zakladé danového dokladu vystaveného dodavatelem
do 15 dnd od podpisu smlouvy. Doplatek smluvni ceny ve vysi 30 % celkové ceny
bude uhrazen na zakladé kone¢né faktury vystavené dodavatelem do 30 dni po
prevzeti Zafizeni.

Prilohou konecné faktury musi byt protokol o predani a prevzeti dodavky podepsany
zastupci obou smluvnich stran.

Dafovy doklad (faktura) musi obsahovat vSechny nélezitosti fadného ucetniho
a daflového dokladu ve smyslu pfislusdnych pravnich pFedpisti, zejména zakona
¢. 235/2004 Sb., o dani z pridané hodnoty, ve znéni pozdé&jdich predpist. V pfipadé,
e faktura nebude mit odpovidajici néleZitosti, je ZCU opravnén ji vrétit ve Ihiité
splatnosti zpét dodavateli k doplnéni, aniZ se tak dostane do prodleni se splatnosti.
Lhita splatnosti po¢ind béZet znovu od opé&tovného doruéeni nalezité doplnéného ¢&i
opraveného dokladu zZC€U.

Splatnost faktury se sjednavé na 30 dnU ode dne jejiho prokazatelného doruéeni
zCu.

V pfipadé prodleni ZCU s thradou faktury je dodavatel opravnén uplatnit va¢i z€U
urok z prodieni ve vysi 0,05 % z dluzné Castky za kaZdy i jen zapocaty den prodleni
s Uhradou faktury.

V.
Prava a povinnosti stran

Dodavatel je povinen dodat ZaFizeni v dohodnutém mnozstvi, jakosti a provedeni.
Vegkeré Zafizeni dodavané dodavatelem ZCU z titulu této smlouvy musi splfiovat
kvalitativni poZzadavky dle této smlouvy.

Dodavatel je povinen dodat Zafizeni bez vad ZCU v souladu s podminkami této
smlouvy.

ZCU nabyva viastnického prava k Zafizeni okamzikem zaplaceni smluvni ceny v plné
vysi.

Dodavatel je povinen neprodlené vyrozumét ZCU o pfipadném ohrozeni doby pInéni
a o vdech skute¢nostech, které mohou predmét pinéni znemoznit.

Dodavatel je povinen po celou dobu trvani smlouvy disponovat kvalifikaci, kterou
prokazal v rdmci zadavaciho fizeni pfed uzavienim této smlouvy. V pfipadé poruseni
tohoto ustanoveni ma ZCU prévo od této smlouvy odstoupit.

Dodavatel neni opravnén postoupit jakakoliv prava anebo povinnosti z této smlouvy
na treti osoby bez predchoziho pisemného souhlasu ZCU.
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5!7-

5.8.

5.9.

5.10.

5.11.

5.12.

5.13.

6.1.

6.2.

6.3.

Dodavatel souhlasi s tim, Ze jakékoliv jeho pohledavky vici zCU, které vzniknou na
zakladé této uzaviené smlouvy, nebude moci postoupit ani zapocitat jednostrannym
pravnim Uukonem.

Dodavatel odpovidd ZCU za $kodu zplsobenou porudenim povinnosti podle této
smlouvy nebo povinnosti stanovené obecné zavaznym pravnim pfedpisem. Zadnou
smluvni pokutou uvedenou v této smlouvé neni dotéen narok ZCU na néhradu $kody,
kterd mu vznikne v souvislosti s vadnym plInénim vetné prodleni dodavatele pfi
pinéni smlouvy. Dodavatel se dale zavazuje v pfipadé vadného pInéni véetné prodleni
dale uhradit ZCU i dalsi ztraty, které tomuto prokazatelné vzniknou.

Strany se dohodly a dodavatel urcil, Ze osobou opravnénou k jednani za dodavatele
ve vécech, které se tykaji této smlouvy a jeji realizace je/jsou:

Jméno: Pavel Hobza
email: hobza@vues.cz
tel.: 545 551 191

Strany se dohodly a ZCU ur¢il, Ze osobami opravnénymi k jednani za ZCU ve vécech,
které se tykaji této smlouvy a jeji realizace jsou:

Jméno: Ing. Karel Hruska, Ph.D.
email: khruska@rice.zcu.cz
tel.: + 420 377 63 4429

Veskera korespondence, pokyny, oznameni, Zadosti, zaznamy a jiné dokumenty
vzniklé na zakladé této smlouvy mezi smluvnimi stranami nebo v souvislosti s ni
budou vyhotoveny v pisemné formé v eském jazyce a dorucuji se bud osobné nebo
doporu¢enou postou, faxem ¢i e-mailem, krukdm ana dorucovaci adresy
opravnénych osob dle této smlouvy.

Dodavatel se zavazuje dle § 2e zakona ¢. 320/2001 Sb. o finan¢ni kontrole ve verejné
zpravé spoluplsobit pfi vykonu finanéni kontroly. U zahrani¢niho dodavatele je
dodavatel povinen poskytnout soucinnost pri vykonu finanéni
kontroly poskytovatelovi dotace a kontrolnim tfadlm z EU nebo jinym opravnénym
kontrolnim organim.

Pokud bude &ast dodavky Zafizeni dle této smlouvy plnéna formou subdodavky,
dodavatel zavazné uvadi identifikaéni (daje dotéeného subdodavatele ...
Piipadna zména subdodavatele dle této smlouvy podléhad predchozimu pisemnému
souhlasu ze strany ZCU.

VI.
Zaruka na Zarizeni

Dodavatel pfebird zaruku za jakost Zafizeni po dobu 18 mésicl. Zaruéni Ihdta pocina
bézet dnem dodani Zafizeni ZCU, tj. dnem podpisu protokolu o piedani a prevzeti
dodavky.

ZCU je povinen ohlasit dodavateli zaruéni vady neprodlené. Zaruéni opravy provede
dodavatel bezplatné a bezodkladné s ohledem na druh vady Zafizeni, a to vcetné
pfipadné dopravy Zarizeni do servisu a zpét.

V zaruéni |hité je dodavatel povinen odstrafiovat reklamované vady, popfipadé
uspokojit jiny narok ZCU z vadného pInéni, a to tak, Ze je dodavatel povinen nastoupit
na odstranéni zavady ve Ihité do 10 dnl od nahldSeni zdvady ZCU dodavateli
pisemné, pokud nebude dohodnuto jinak. Vadu je dodavatel povinen odstranit
nejpozdé&ji ve Ihité do 30 pracovnich dnll od nastoupeni na odstranéni zavady, pokud
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6.4.

6.5.

6.6.

7.1

7.2
7.3

7.4

8.1

8.2

nebude dohodnuto jinak. V pfipadé opravy Zafizeni v zarucni dobé se tato prodluZuje
o dobu od oznameni zévady ZCU po jeji odstranéni dodavatelem.

V ptipadé prodleni dodavatele s nastupem k odstranéni vad nahlasenych zCU ¢&i
v pfipadé prodleni dodavatele s odstranénim vad dle ¢lanku 6.3. této smlouvy, se
dodavatel zavazuje uhradit ZCU smiuvni pokutu ve vysi 0,05 % z ceny Zafizeni bez
DPH za kazdy i zapocaty den prodleni.

Reklamaci Ize uplatnit nejpozd&ji do posledniho dne zaruéni IhQty, pficemz
i reklamace odesland v posledni den zaruéni lhiity se povaZzuje za véas uplatnénou.

Zaruka se nevztahuje na zdvady zplsobené neodbornou manipulaci nebo
mechanickym poSkozenim Zafizeni ZCU.

VII.
Platnost a Gi€innost smlouvy

Tato smlouva nabyva platnosti a ucinnosti dnem podpisu smlouvy opravnénymi
zastupci obou smluvnich stran.

Odstoupit od smlouvy Ize pouze z diivodi stanovenych ve smlouvé nebo zdkonem.
Od této smlouvy mize smiuvni strana dotéend poruSenim povinnosti jednostranné
odstoupit pro podstatné poruseni této smlouvy, pficemz za podstatné poruseni této
smlouvy se zejmena povazuje:

a) na strané ZCU nezaplaceni ceny podle této smlouvy ve Ihité delsi 60 dni po dni
splatnosti pfislusné faktury,

b) na strané dodavatele, jestlize byt i ¢ast Zafizeni, ktera by branila
plnohodnotnému provozu a uzivani nebude fadné doddna v dohodnutych
terminech,

¢) na strané dodavatele, jestlize Zafizeni nebude mit vlastnosti deklarované
dodavatele v této smlouvé,

d) na strané dodavatele, jestlize dodavatel je v prodleni s nastupem k odstranéni
zarucnich vad ve smyslu ¢l. 6. 3. této smlouvy.

Skonéenim u&innosti smlouvy zanikaji vSechny zavazky smluvnich stran ze smlouvy.
Skonéenim Gcinnosti nebo jejim zanikem nezanikaji naroky na nahradu Skody a
zaplaceni smluvnich pokut sjednanych pro pfipad poruseni smluvnich povinnosti
vzniklé pFed skon¢enim Gcinnosti smlouvy, a ty zavazky smluvnich stran, které podle
smlouvy nebo vzhledem ke své povaze maji trvat i nadale, nebo u kterych tak stanovi
zakon.

VIII.

Zavérecna ustanoveni
Ve vécech smlouvou vyslovné neupravenych se pravni vztahy z ni vznikajici a
vyplyvajici Fidi pFisluSnymi ustanovenimi zédkona ¢. 89/2012 Sb., ob&ansky zakonik,
ve znéni pozdéjsich predpist, a ostatnimi obecné zavaznymi pravnimi pfedpisy.
Veskeré zmeény ¢&i doplnéni smlouvy lze udinit pouze na zakladé pisemné dohody
smluvnich stran. Takové dohody musi mit podobu datovanych, Cislovanych a obéma
smluvnimi stranami podepsanych dodatk{ smlouvy.



Nastanou-li u nékteré ze stran skutecnosti branici fddnému pinéni této smlouvy, je
povinna to ihned bez zbytecného odkladu oznamit druhé strané a vyvolat jednani

Vztahuje-li se dlivod neplatnosti jen na nékteré ustanoveni smlouvy, je neplatnym
pouze toto ustanoveni, pokud z jeho povahy, obsahu anebo z okolnosti, za nichz bylo
sjednadno, nevyplyva, Ze jej nelze oddélit od ostatniho obsahu smlouvy.

Pro pfipad soudniho sporu ve véci bezprostfedné souvisejici s predmétem této
smlouvy, pravy a povinnostmi smluvnich stran ve smlouvé upravenych, je mistné
pfisludnym soudem vécné pfislusny soud se sidlem v misté sidla ZCU (tj. Okresni

8.3
zastupcl ZCU a dodavatele.
8!4
8.5
soud Plzer - mésto nebo Krajsky soud v Plzni).
8.6

Smlouva se vyhotovuje ve 4 (Ctyfech) stejnopisech, z nichZz kazdy ma platnost
origindlu. Kazdéa ze smluvnich stran obdrzi po 2 (dvou) stejnopisech.

8.7 Nedilnou soucasti této smlouvy jsou nasledujici pfilohy:

Nazev souboru

ELMG_rotor_rez.dxf
ELMG_rotor_rez.pdf

ELMG_stator_plech.dxf
ELMG_stator_plech.pdf

ELMG_vinuti.dxf
ELMG_vinuti.pdf

ELMG_vypocet.pdf

HKCM_Datasheet_1512-0917725.pdf
HKCM_Drawing_1512-0917725.pdf
HKCM_Offer_1512-0917725.pdf

M250-35A.pdf

N4OUH.pdf

RM44_magnetic_encoder_unit.pdf

RM44_RES58_encoder_flanges.pdf

Obsah

Rozmérovy vykres vysledného rezu
rotorem stroje.

Rozmérovy vykres statorového plechu
stroje.

Schéma zapojeni vinuti stroje.

Vypocetni list s elektromagnetickym
vypoctem stroje.

Pfiklad moznych permanentnich magnett
od HKCM Engineering e.K. (neni zavazné)

Datasheet elektrotechnickych plechl
uvazovanych v navrhu stroje. (neni
zavazné)

Datasheet permanentnich magnet(
uvazovanych v navrhu stroje. (neni
zavazné)

Datasheet Cidla otacek s deklaraci
montdznich vzdalenosti a pouzitelnymi
aktuatory pro osazeni v hrideli.
(vyzadovano)

Datasheet pfirub ¢idla otacek pouzitelnych
jako nahrada aktuatord uvedenych

v RM44_magnetic_encoder_unit.pdf.
(vyzadovano)



sestava_motoru.STEP Koncept konstrukéniho FeSeni motoru.

SKF_E2.6007-27_C3.pdf Datasheet predpokladanych loZisek.
(neni zavazné)
Celkovy pocet soubori: 16
Celkova velikost souborl: 6,6 MiB

8.8 Smluvni strany prohlasuji, ze si smlouvu pfed jejim podpisem precCetly a s jejim
obsahem bez vyhrad souhlasi. Smlouva je vyjadfenim jejich pravé, skutecné,
svobodné a vazné vile. Na dlikaz pravosti a pravdivosti téchto prohlaeni pFipojuj
opravnéni zastupci smluvnich stran své vlastnoruéni podpisy.

‘91 -03- 2016 Ni-
V Plzni dne 3103 ......... V Brné dne ..... 1 2042016 ...........
Za ZCU: Za dodavatele:
Zapadoceska univerzita v Plzni VUES Brno, s.r.o.

.................................................................

Ing. Petr Benes Ing. Radomir Sabela, CSc.
kvestor jednatel, generalni feditel
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AKF

Deep groove ball bearings, single row, SKF Energy Efficient (E2) bearings

principal dimensions Basic load ratings Speed ratings Designation
dynamic static Reference speed Limiting speed

d D B C Cco

mm kN r/min -

35 62 14 153 9,15 26000 13000 E2.6007-2Z/C3

— 1.2min 1
2 '
} 1
D 62 d 35 Damax 574
Dy 556 | dy 437 damin 396
ri2min 1

Calculation factors

k, 0,025
fp 13
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General description

The RE58 is a modular
bearing/shaft encoder system
that has been designed for
easy integration to existing

58 mm syncro flange and clamp
applications.

The modular design combines
the benefits of the non-contact
OnAxis™ magnetic encoder
technology with existing industrial
encoder designs. The non-contact
RM44 encoder used on the back
of the bearing/shaft assembly
provides ultimate reliability in
harsh environmental conditions

S TP R RS A eaa e —

where other encoders would fail.

Even if the bearing/shaft fails it
can be easily replaced without
damaging the RM44 encoder.

The RM44 encoder offers a
wide range of output options
including incremental, absolute
and analogue protocols with up
to 13 bit (8192 counts per rev)
resolution.

System features

e Standard 58 mm diameter flange
options

e  Robust modular design

e  Industry standard absolute,
incremental and analogue output
options

¢  Resolutions to 13 bit (8192 counts
per rev)

e  Easyto service

¢  Low cost of ownership

A RENISHAWE associate company
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RE58A10 dimensions
NOTE: RM44 encoder is shown fitted to flange for clarity

P4z

RE58B06 dimensions
NOTE: RM44 encoder is shown fitted to flange for clarity

P42

RE58C10 dimensions
NOTE: RM44 encoder is shown fitted to flange for clarity

P48

@50
P44
O LA
1
g
8
1
I
E
‘ -0.01
@10-002
@50h8
Ps8
@50
D4a
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31,5405

10 £0.5

0,01
®6 0oz

D50h7

P58

@50

P44

29,5105
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-0.01
@10 -0,02 |
P 3618

P8




Tables of expected bearing life ratings in hours

[ARLS

RES58A10
Speed Radial load Radial load Radial load Radial load Radial load Radial load Radial load Radial load
(rpm) 10N 20N 30N 40N 50N 60N 70N 80N
500 4,985,733 3,174,333 2,144,167 1,615,633 1,110,633 837,967 647,733 510,967
1,000 2,492,867 1,587,167 1,072,083 757,817 555,317 418,983 323,867 255,483
2,000 1,246,433 793,583 536,042 378,908 277,658 209,482 161,933 127,742
5,000 498,573 317,433 214,417 151,563 111,063 83,797 64,773 51,007
10,000 249,287 168,717 107,208 75,782 55,5632 41,898 32,387 25,548
12,000 207,739 132,264 89,340 63,151 46,276 34915 26,989 21,290
Maximum recommended shaft loads: radial 80N, axial 40N
RE58B06
Speed Radial load Radial load Radial load Radial load Radial load
(rpm) 10N 15N 20N 25N 30N
500 1,697,000 1,041,367 684,300 473,500 341,100
1,000 848,500 520,683 342,150 236,750 170,550
2,000 424,250 260,342 171,075 118,375 85,275
5,000 169,700 104,137 68,430 47,350 34,110
10,000 84,850 52,068 34,215 23,675 17,055
15,000 56,567 34,712 22,810 15,783 11,370
20,000 42,425 26,034 17,108 11,838 8,528
Maximum recommended shaft loads: radial 30N, axial 15N
RES58C10
Speed Radial load Radial load Radial load Radial load Radial load Radial load
(rpm) 10N 20N 30N 40N 50N 60N
500 6,656,767 3,483,867 2,046,033 1,302,133 879,300 621,400
1,000 3,328,383 1,741,933 1,023,017 651,067 438,650 310,700
2,000 1,664,192 870,967 511,508 325,533 219,825 155,350
5,000 665,677 348,387 204,603 130,213 87,930 62,140
10,000 332,838 174,193 102,302 65,107 43,965 31,070
12,000 277,365 145,161 85,251 54,256 36,638 25,892

Maximum recommended shaft loads: radial 60N, axial 30N

A RENISHAWE associate company
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RES58 encoder system

RM44 encoder

RES58 flange

Encoder part numbering
eg RM44IC0013B10F2F10

RES58 flange part numbering

RES8A10 - @58 mm 10 mm shaft
RES8BO06 - @58 mm 6 mm shaft
RES8C10 - @58 mm 10 mm shaft

Flange part numbering
eg RES8C10

All RES58 flanges are supplied with required washer and M4 screws for RM44 encoder attachment.

RM44 encoder part numbering

Refer to RM44 datasheet for full product specifications.

RM44 IC

0o

13B 10 F 2

m

10

Series ———-—,

Output type

AC - Analogue sinusoidal, 5 V

IA - Incremental, push pull, 24 V

IB - Incremental, open collector NPN, 24 VV

IC - incremental, RS422A, 5V

IE - Incremental, open collector, 5V

SC - Absolute binary synchro-gerial (SSI),
RS422A,5V

81 - SSI + Incremental, RS422A, 5V

V, - Linear voltage:

Linear voltage output 0 -5V,
supply 5V DC

360° 180° 90° 45°

Cw VA VB Ve vD

ccw VE VF VG VH

Shaft size
00 - N/A

NOTE: Not all combinations are valid.

Cable length

Resolution

|— Special requirements

10 - No special requirements (standard)
18 - Extended operating temperature (for
output types IC and Sl with IP64 only)*

Environment and material
E - IP64, standard EMC grade, Zinc alloy (standard)
F - IP68, standard EMC grade, Zinc alloy

Body style and cable exit
2 - Cylindrical body, radial cable exit

Connector options
F - Flying lead (no connector)

10 - 1.0 meter (standard)

018 - one sine/cosine period per rev (for AC output only)

07B - 128 counts or positions per revolution (for output types IE and IB)
08B - 256 counts or positions per revolution (for output types IE and IB)
09B - 512 counts or positions per revolution (for output types Vy and IB)

For output types IC, IA, SC and Sl

Decimal

DS0-500 | 106 - 1600

2D0- 2000 | 09B - 512

Binary

12B - 4096




Head office

RLS merilna tehnika d.o.o.

Poslovna cona Zeje pri Komendi

Pod vrbami 2
S1-1218 Komenda
Slovenia

T +386 15272100
F +386 1 5272129
E mail@ris.si
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The RM44 is an encoder
designed for integration

onto electric motors or

other devices for shaft
position and rotational speed
measurement.

The solid metal housing helps
achieve the highest IP ratings,
high EMC immunity, extended
operating temperature range
and the best possible shock and
vibration resistance.

Output signals are provided

in industry standard absolute,
incremental, analogue sinusoidal
and linear voltage formats.
Available are resolutions of

up to 13 bit absolute SSI and/

or 8,192 counts per revolution
incremental for 5 V or 24 V power
supply.

With the provided magnet a
system accuracy of £0.5° is
achievable. A range of magnetic
actuators for easy integration onto

or into the shaft is also offered for
easy system integration.

Product range

RM44AC

Analogue with a single sine/cosine
cycle per revolution

RM44I

Incremental with 80 to 2,048 pulses
per revolution (320 to 8,192 counts
per revolution with x 4 evaluation) and/
or complementary analogue outputs
with a single sine/cosine cycle per
revolution

RM44SC
Synchro serial interface (SSI) with 320
to 8,192 positions per revolution

RM4451

Synchro serial interface (SSI) with 320
to 8,192 positions per revolution and
incremental with 80 to 2,048 pulses
per revolution (320 to 8,192 counts per
revolution with x 4 evaluation)

RM44Vx
Linear voltage output in a range of
variants

Easy to install — with self
locating design

Low cost for OEM
integration

Fully sealed to IP68

High reliability from proven
non-contact sensing
technology

RoHS compliant (lead free)

A RENISHAWE associate company



storage and handling

IMPORTANT: Power to RM44 encoders must be supplied from a
DC SELV supply complying with the essential requirements of EN
(IEC) 60950 or similar specification.

The RM44 series encoders have been designed to the relevant
EMC standards, but must be correctly integrated to achieve EMC
compliance. In particular, attention to shielding arrangements is

critical.

Connections

Encoder

> :
[—/_‘(_

~TH
~4

Outer shield
Function Wire colour Function Wire colour Function Wire colour Function Wire colour Function Wire colour
Shield - see connection diagram Shield - see connection diagram Shield - see connection diagram
M Red ' Red Vi Red V. Red V,, Red
GND Orange GND Blue GND Blue GND Blue GND Orange
A Black A Grey Grey Clock White Vo Black
\'A Brown B Green B Green Data Green
Z White ¥ White Clock- Brown
A Pink A Pink Data— Yellow
B- Yellow B- Yellow
Z- Brown Z- Brown
Clock Black
Data Grey/Pink
Clock— Violet
Data— Red/Blue
Operating and electrical specifications
EMC compliance EN 61326
Cable Outside diameter 5 mm
Mass Encoder unit 1 m cable (no connector) IP64 112 g, IP68 129 g. Magnetic actuator <2 g

Environmental sealing IP&4 (IP68 optional) EN 60529




Dimensions
Dimensions and tolerances in mm

g
' s
- | ) ]
-~ ) l | i "
4 o | \
a1 == |; / e 1
o] o T = T / | :
H| #| o y e ! [©[0.1A] !
S R ) owne—] ] —
Sz L1y L1 | i - - TJ'
| T o =
\ H P :
w
\ S }
N Distance between bottom |~
™ .of RM44 and magnet =
Scale21 T — _ _ — 7
Installation drawing
Dimensions and tolerances in mm
i Fastener M4x16
{~ (not provided)
Tooth washer
PR wmbam =~ (not provided)

Shaft
Material must be non-magnetic

Clockwise (CW) rotation of magnetic actuator

A RENISHAWE associate company



Data sheet
RM44D01_06

Output specifications -5V supply

RM44AC — Analogue sinusoidal outputs, 5 V
2 channels V,, V sinusoids (90° phase shifted, single ended)

Power supply

Vyy=5Vt5%

Power consumption 13 mA

Outputs Signal amplitude 2+0.2V,,
Signal offset IV, £5mV

Maximum output frequency 1kHz

Maximum cable length 3m

Operating temperature -40 °C to +125 °C (IP64)
-40 °C to +85 °C (IP68)

Maximum speed 60,000 rpm

Internal serial impedance 720 Q

Timing diagram

360°

]|

VA / A
2+02V
dd \/ L PP

P

ajw
<

(4,1 5]

V, leads V, by 90° for clockwise rotation of magnetic actuator.

RM44I E — Incremental, open collector, 5V
Low cost alternative for ball bearing encoders

Power supply Vu=5V£5%
Power consumption 35mA

(not loaded)

Maximum output load 20 mA

Output signals A B Z

Maximum cable length 20m

Operating temperature

-40 °C to +125 °C (IP64)

-40 °C to +85 °C (IP68)

Resolution options Maximum Accuracy”® Hysteresis
{cpr) speed (rpm)
128, 256 30,000 0.7° 0.45°
320, 400, 500, 512 30,000 10.7° 0.18°
800, 1,000, 1,024 20,000 +0.5° 0.18°
1,600, 2,000, 2,048 10,000 +0.5° 0.18°
4,096 5,000 10.5° 0.18°
8,192 2,500 +0.5° 0.18°

* Worst case within operational parameters including magnet position and temperature.

Timing diagram
360°x 4
counts per rev

{
| Edge separation
r--———'—‘—

=1 cycle

Reference impulse

B leads A for clockwise rotation of magnetic actuator.

Recommended signal termination

ABZ




Alternative for optical encoders

RM44I1C - Incremental, RS422,5V

Power supply Va=5V15%

Power consumption 13 mA for 7, 8 bit resolutions
35 mA for all other resolutions

Output signals A, B, Z, A—, B—, Z—- (RS422)

Maximum cable length 50 m

Operating temperature

-40 °C to +125 °C (IP64)
-40 °C to +85 °C (IP68)

Resolution options Maximum Accuracy* Hysteresis
(cpr) speed (rpm)
128, 256 30,000 $0.7° 0.45°
320, 400, 500, 512 30,000 +0.7° 0.18°
800, 1,000, 1,024 20,000 +0.5° 0.18°
1,600, 2,000, 2,048 10,000 10.5° 0.18°
4,096 5,000 10.5° 0.18°
8,192 2,500 +0.5° 0.18°

* Worst case within operational parameters including magnet position and temperature,

[dRLS

Complementary signals not shown

360°x 4

———— ___ =1 cycle
counts per rev

| Edge separation
|

Reference impulse

B leads A for clockwise rotation of magnetic actuator.

Recommended signal termination

Encader : Customer electronics
B : e
: Cable Zo =120R : ﬂ‘IZOR
s N 10 nF
- 1

RM44SC - Absolute binary synchro-serial (SSl), RS422, 5V

Alternative for optical encoders

Power supply Vu=5V+5%

13 mA for 8 bit resolution
35 mA for all other resolutions

Power consumption

S8l output code Natural binary

Data output Serial data (RS422)
Data input Clock (RS422)
Repeatability <0.07°

Maximum cable length 100 m (at 1 MHz)

-40 °C to +125 °C (IP64)
-40°C to +85 °C (IP68)

Operating temperature

Resolution options Maximum Accuracy* Hysteresis
(ppr) speed (rpm)
256 30,000 +0.7° 0.45°
320, 400, 500, 512 30,000 +0.7° 0.18°
800, 1,000, 1,024 20,000 +0.5° 0.18°
1,800, 2,000, 2,048 10,000 +0.5° 0.18°
4,096 5,000 10.5° 0.18°
8,192 2,500 10.5° 0.18°

* Worst case within operational parameters including magnet position and temperature.

Timing diagram

tn
I——'
Clock

Data ] _AD1XDo \

MSB LSB

Clock = 1 MHz 16 pus =t < 22 ps (for 8 bit resolution)
Clock €4 MHz 12.5 ps <t_ < 20.5 ps (for all other resolutions)

Position increases for clockwise rotation of magnetic actuator.

Recommended signal termination
For data output lines only

Encoder , Customer electronics
=4 5 : >
' CableZ,=120R ‘Q:II S?:{:
. 1

A RENISHAWSE associate company
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RM44SI — Absolute binary synchro-serial (SSI) + Incremental, RS$422, 5V

Complex feedback device for absolute position at start up as well as during operation + incremental outputs.

Both the incremental and the SSI output always have the same fixed resolution.

Power supply Vu=5Vx5%

Power consumption 35 mA

$Sl output code Natural binary

Data output Serial data (R5422)

Data input Clock (RS422)

Incremental outputs A, B, Z, A—- B-, Z- (RS422)

Maximum cable length 50 m

Operating temperature  —40 °C to +125 °C (IP64)
-40 °C to +85 °C (IP68)

Resolution options Maximum Accuracy* Hysteresis
(ppricpr) speed (rpm)

320, 400, 500, 512 30,000 +0.7° 0.18°

800, 1,000, 1,024 20,000 +0.5° 0.18°

1,600, 2,000, 2,048 10,000 +0.5° 0.18°

4,096 5,000 +0.5° 0.18°

8,192 2,500 +0.5° 0.18°

* Worst case within operational parameters including magnet position and temperature.

Timing diagram - $S1 t
m
Clock
Data D1 ) DO
MSB LSB
Clock £ 4 MHz 12,5 ys <t $20.5pus

Position increases for clockwise rotation of magnetic actuator.

Timing diagram - Incremental
Complementary signals not shown

360° x 4

—————— =1 cycle
| counts per rev

| Edge separation
I

W

z

Reference impulse

B leads A for clockwise rotation of magnetic actuator.

Recommended signal termination
For incremental signals + SSI data output lines only

Encoder ! : Customer electronics
=2 ; 3 =
* CableZ,=120R ﬂ’ZUR
, . =10nF
g T




Altemnative for potentiometers

RM44Vx — Linear voltage output, 5V

Power supply

Vig=5V15%

Power consumption

26 mA (not loaded)

Timing diagram

[ARLS

Output voltage 0VitoVy
Output loading Max. 10 mA
Nonlinearity 1% v P
Maximum cable length 20m v
Operating temperature -40 °C to +125 °C (IP64) LY -
-40 °C to +85 °C (IP68) Ar/— ~

Maximum speed 30,000 rpm e J

] | N _ N ) 0 o

Pperiod h period ‘step Vstep P iion ¢

360° | 1 1,024 0.35°

180° 2 1,024 0.18°

’ R % - i (p ) Vdd
%0° 4 1,024 0.09° @ =  perod e e
. i e step N step N ;
45° 8 512 0.09° e .y
Output type and electrical variant Peeica = Angle covered in one period (one sawtooth)
|\ = : - " seios = Output voltage range for one period
Prcrica 360 180 20 45 9., = Stepangle (angular movement needed to register
Rotation a change in the position)
" Vi = Output voltage range for one step

Sloskuise e VB Ve hid Npe:Ni = Number of periods in one revolution
Counterclockwise VE VF VG VH N.., = Number of steps in one period

Output specifications — 24 V supply

RM44I A ~ Incremental, push-pull, 24 V

= Timing diagram
Power supply Vu=8V1026V Complementary signals not shown
Power consumption 50 mA (at 24 V) 360°x4 ., vele
t
Maximum output load 30 mA el bl

Edge separation

| -

Output signals A, B, Z, A-, B—, Z- (RS422)
Maximum cable length 20 m A |
Operating temperature 40 °C to +125 °C (IP64)
-40 °C to +85 °C (IP68) !
B i [
—
Resolution options | Maximum speed Accuracy* Hysteresis i i
(cpr) {rpm) .
320, 400, 500, 512 30,000 +0.7° 0.18° Z
800, 1.000, 1,024 20,000 £0.5° 0.18° Roferencs impulss
1,600, 2,000, 2,048 10,000 10.5° 0.18° B leads A for clockwise rotation of magnetic actuator,
4,096 5,000 $0.5° 0.18°
8,192 2,500 10.5° 0.18°

* Worst case within operational parameters including magnet position and temperature.

A RENISHAWE associate company
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RM44IB - Incremental, open collector NPN, 24 V

Square wave output

Timing diagram

Edge separation

Power supply Vu=8Vio26V i
360°x4  _ 1 eycle
Power consumption 50 mA (at 24 V) | counts per rev
Maximum output load 20 mA I
Output signals ABZ =
z A
Maximum cable length  20m
Operating temperature  —40 °C to +125 °C (IP64) 3
=40 °C to +85 °C (IP68) T —
B |

1

|

1 1

| |
Resolution options Maximum speed Accuracy Hysteresis z

(cpr) (rpm) Reference impulse
128, 256 30,000 +0.7° 0.45°
B leads A for clockwise rotation of magnetic actuator.

320, 400, 500, 512 30,000 $0.7° 0.18°
800, 1,000, 1,024 20,000 10.5° 0.18°
1,600, 2,000, 2,048 10,000 $0.5° 0.18°
4,086 5,000 +0.5° 0.18°
8,192 2,500 10.5° 0.18°

Worst case within operational parameters including magnet position and temperature,

RM441G — Incremental, RS422 (5 V), 24 V power supply

Edge separation

Power supply Viu=8Vio26V Timing diagram
Complementary signals not shown
Power consumption 50 mA
(at 24 V) 360°x4  _, cycle
counts per rev
Max. output load 20 mA l P
Output signals A B, Z A- B-, Z- I
Max. cable length 20m (5 V) A
Operating temperature  -40 °C to +125 °C (IP64) |
=40 °C to +85 °C (IP68) !
B i
|
Resolution options Maximum speed Accuracy Hysteresis ! !
(cpr} (rpm) 7
128, 256 30,000 10.7° 0.45° Reference impulse
320, 400, 500, 512 30,000 +0.7° 0.18°
B leads A for clockwise rotation of magnetic actuator.
800, 1,000, 1,024 20,000 10.5° 0.18°
1,600, 2,000, 2,048 10,000 10.5° 0.18°
4,096 5,000 1+0.5° 0.18°
8,192 2,500 10.5° 0.18°

Warst case within operational parameters including magnet position and temperature.



Ordering code

Encoder system =

S5,

¥

/'/'
]|

RM44 IC 00

[ARLS

Encoder body + Magnetic actuator or flange

é‘ K\ + (%Q AR
o \ ¥ g% z/
\\: iz \\\ . M

gy

RM44 encoder-sensor unit Magnetic actuator Flange
eg. RM44IC0013B10F2E10 eg RMAOSA3A00 eg RES8A10
138 10 F 2 E 10

Qutput type

AC - Analogue sinusoidal, 5 V

IA - Incremental, push pull, 24 V

IB - Incremental, open collector NPN, 24 V

IC - Incremental, RS422, 5V

IE - Incremental, open collector, 5V

IG - Incremental, RS422, 5V, supply 24 V

SC - Absolute binary synchro-serial {SSI), RS422,
5V

Sk - SSI + Incremental, RS422, 5V

Vx - Linear voltage:

Linear voltage output 0 -5 \, supply 5 VDC

360° | 180° | 90° | 45°
Clockwise VA VB vC vD
Counterclockwise | VE VF VG VH

Shaft size
00 -n/a

Resolution
For AC:
01S - One sine/cosine period per revolution
For Vx:

10B - 1024 counts or positions per revolution

For output types IA, IB, IC, IE, IG, SC and Si:

I— Special requirements
10 - No special requirements (standard)
1M - Cable length in meters

Environment and material

F - IP68, standard EMC grade, Zinc alloy

Body style and cable exit
2 - Cylindrical body, radial cable exit

Connector options
F - Flying lead (no connector)

Cable length
10 - 1.0 meter (or 10 meters if 1M special requirement is chosen)

Decimal
| D80 - 800

‘D40 - 400 | 1D0- 1000 |

D50 - 500 | 1D6 - 1600

2D0 - 2000

Binary
078 - Lzs ) “T_B_k—.1.(.}24
08B -256 | 11B-2048
| 0o - 512 \155:4096

13B- 8192

NOTE: Not all combinations are valid.

A RENISHAWE associate company
9

E - IP64, standard EMC grade, Zinc alloy (standard)
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Magnetic actuators and magnets

Actuator for integration onto shaft

@210

magnet

14

Shaft = @*h7
Fixing: Grub screw provided

Actuator for integration into shaft

o8

magnet

12

Hole = @6G7
Fixing: Glue (recommended —
LOCTITE 648 or LOCTITE 2701)

Magnet for direct recessing in non-ferrous shafts

Fixing: Glue (recommended — LOCTITE 648 or LOCTITE 2701)

RES8 flange part numbering

4#0.05

Nin

0.1

@4

@6h8

410.7

Refer to RE58 datasheet for further details.

V¥
- -
L% 4 )
e o N ol
T
Part numbers:
RES8A10 - @58 mm 10 mm shaft

Part numbers:

For resolutions up to 9 bit absolute (512 cpr incremental)
RMAD4A2A00 — @4 mm shaft RMA10A2A00 - 210 mm shaft
RMAOQSA2A00 — @5 mm shaft RMA19A2A00 — @3/16" shaft
RMAOQ6A2A00 — @6 mm shaft RMA25A2A00 - &1/4” shaft
RMAOBA2A00 — @8 mm shaft RMA37A2A00 — 23/8" shaft

For resolutions from 10 bit absolute (800 cpr incremental) and above
RMAO4A3A00 — @4 mm shaft RMA10A3A00 -~ 210 mm shaft
RMAO5SA3A00 — @5 mm shaft RMA19A3A00 — @3/16” shaft
RMA06A3A00 — @6 mm shaft RMA25A3A00 — 31/4” shaft
RMAO0BA3A00 — @8 mm shaft RMA37A3A00 — @3/8" shaft

Part numbers:

For resolutions up to 9 bit absolute (512 cpr incremental)
RMHO06A2A00

For resolutions from 10 bit absolute (800 cpr incremental) and above
RMHO6A3A00

Part numbers:

For resolutions up to 9 bit absolute (512 cpr incremental)
RMM44A2A00 (individually packed) — for sample quantities only
RMM44A2C00 (packed in tubes)

For resolutions from 10 bit absolute (800 cpr incremental) and above
RMMA44A3A00 (individually packed) — for sample quantities only
RMM44A3C00 (packed in tubes)

RE58B06 - ©58 mm

6 mm shaft RES8C10 - @58 mm

All RES8 flanges are supplied with required washer and M4 fasteners for RM44 encoder attachment.

10
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= ARNOLD
= £ MAGNETIC TECHNOLOGIES

N40UH

Sintered Neodymium-Iron-Boron Magnets

These are also referred to as "Nec" or NdFeB magnets. They offer a

combination of high.magneti‘c output at moderate cost. Please contact Amuld Characteristic Units c/ cL
for additional grade information and recommendations for protective coating. n P " " oy
Assemblies using these magnets can also be provided. y jooversibie Temperalve Cosfhcienis
£ of Induction, a(Br) %PC -0.120
é. of Coercivity, a(Hcj) %G -0.465
Characteristic Units min.  nominal  max. & [Coefficient of Thermal Expansion @ AL/L perecx10®| 7.5 -0.1
Gauss 12,500 12,850 13,200 E Thermal Cenductivity W/ (m-K) 7.6
Br, Residual Induction H
g | mT 1250 1285 1320 £ ISpecific Heat ® J/ (kg K) 460
E Oersteds | 11,500 | 12,050 | 12600 Curie Temperature, Tc "G 310
e |H.g. coercivity
2 k&/m 915 959 1003 psi 41,300
o & |Flexural Strength
£ Oersteds | 25,000 @ MPa 285
% |Hgy. intinsic cosrcivity Gt
5 kA/m 1,990 g 2 |Density glem® 7.5
)
= MGOe 38 40 42 E Hardness, Vickers Hv 620
BHM@Xx, Maximum Energy Product - —
kdim® 302 318 334 Electrical Resistivity, p pcr = cm 180
Notes: (1) Coefficients measured between 20 and 180 °C
(2) Between 20 and 200 °C {3} Between 20 and 140 °C
os r( Material: N4AOUH|— 075 1 +—Pe=BH —>is 2 s 5 S Tene
- T T J ! N i \ \\ l\
14 1.4
-40°C ; 18:5
20°C 12 1.2
77 227
- 114
7 2
p 1010 @@
03 .é
b *1 2
a
8 08
|80°C =2
7 4 ™
-
6 <06
c
100°C .E
E
4 o4 S
]
o
01— 3 -
2 —o2
A
/ ; : . ; ; o Jo
kOe 28 26 24 22 20 18 18 14 4 2 0
T T T T T T T T T T T T T T 1
kAim 2230 2070 1910 1750 1580 1430 1275 1115 955 795 640 475 320 160 0
Demagnetizing Field, H
1kA/m=12.566 Oe 1 kOe = 79.577 kA/m
Notes The material data and demagnetization curves shown above represent typical properties that may vary due to product shape and size.
Magnets can be supplied thermally stabilized or magnetically calibrated to customer specifications.
Additional grades are available. Please contact the factory for information.
© Amold Magnetic Technologies Corp.
770 Linden Avenue, Rochester, NY 14625 E-mail: info@amoldmagnetics.com

Rev. 1510212 Ph: (+1) 585-385-9010 www.amoldmagnetics.com




rypical data for SURA® M250-35A

T W/kg VA/kg
at 50 Hz at 50 Hz

0,1 0,02 0,06
0,2 0,06 0,15
0,3 0,13 0,27
0,4 0,21 0,40
0,5 0,31 0,56
0,6 0,41 0,74
0,7 0,52 0,95
0,8 0,66 1,21
0,9 0,81 1,52
1,0 0,98 1,92
1,1 1,15 2,46
1,2 1,37 3,30
1,3 1,65 4,97
1,4 2,00 10,3
1,5 2,35 30,0
1,6 2,65 75,7
1.7 2,87 153
1,8 3,06 267

lossat 1.5T, 50 Hz, W/kg
lossat 1.0 T, 50 Hz, W/kg
Anisotropy of loss, %

Magnetic polarization at 50 Hz
H=2500 A/m, T

H=5000 A/m, T

H=10000 A/m, T

Coercivity (DC), A/m
Relative permeability at 1.5 T
Resistivity, pQem

Yield strength, N/mm?
Tensile strength, N/mm?2
Young’s modulus, RD, N/mm?2
Young’s modulus, TD, N/mm?
Hardness HV5 (VPN)

RD represents the rolling direction
TD represents the transverse direction

A/m W/kg
at50Hz  at 100 Hz
26,8 0,04
35,7 0,14
41,8 0,31
47,5 0:51
53,4 0,75
60,0 1,01
67,9 1,31
77,5 1,64
90,0 2,00
107 2,41
133 2,87
179 3,40
284 4,03
642 4,83
1810 5,72

4030

7290

11700
2,35
0,98
10
1,53
1,64
1,76
40
660
55
455
575
185 000
200 000
215

Values for yield strength (0.2 % proof strength)
and tensile strength are given for the rolling direction
Values for the transverse direction are approximately 5% higher

W/kg
at 200 Hz

0,08
0,33
0,73
1,23
1,82
2,49
3,26
4,12
5,07
6,14
7,33
8,69
10,3
12,4
14,7

W/kg W/kg W/kg
at 400 Hz ot 1000 Hz at 2500 Hz
0,21 0,98 4,09
0,90 3,65 14,8
1,93 7,58 30,6
3,24 12,7 51,7
4,81 18,8 78,8
6,69 26,3 113
8,82 352 155
] 45,7 208
14,0 58,1 273
17,1 72,6 852
20,6 89,6

24,6
29,2
35,1
41,6

cogent

Surahammars Bruks AB

June 2008
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HKCM OFFER No0.1512-1419093 (excl.VAT)
Date 14 December 2015 09:56:30

Your reference Neofelis PMSM

Magnet-Segment MR33.9xr25.8xh58xA15Ep-40UH-diaS)N (MOQ) Minimum order quantity 6 piece

Material Material, Grade: 40UH 2 H i
el s bperation tempecatire = 180 we manufacture these articles for you. Delivery in 3-5 weeks.
black Epoxy Poles diaS)N 7
Outer radius (R) 339 mm Pricelpcs(excl.VAT) 53,64EUR
Inner radius (r) 25.8 mm
Height(H) = 58 mm 80 piece 4.291,20EUR
Angle () 15 °

Flux density inside the magnet 1.24 Tesla
Halding force on a steel plate 353.65 Newton
Wsight, which the magnet can Iift: 36.05 kg
Dead weight. 27.39g

Sub total 4.291,20EUR

35.0% Discount -1.501,92EUR

Sum(excl.VAT) 2.789,28EUR

plus Shipment costs for the package weight of 2.7 kg

Czech Republic, Zip: other Zip Code

UPS Standard 17,39EUR

Validity of the offer: 5 days

Our business conditions are based on the legislation of the Federal Republic of Germany. No other business

conditions are accepted. No other services than specified in our offers are included.

Payment condition: 30 days net. On payment within 14 days we grant an extra 2% discount. We reserve the

right to ask for advance payment.

For an order please copy our offer number 1 512-1419093 and insert it into the search window on our website

or mention it in your order via e-Mail or telefax.

HKCM Engineering e.K.
Langebrueckstr. 24
D-24340 Eckernfoerde

p: +49 (0) 4351 878 015

f- +49 (0) 4351 878 130

e: sales@hkcm.de

w: https://www.hkcm.de
VAT-Id No.: DE 814 756 521

HKCM® Registered Trade Mark of HKCM Engineering e.K.
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ENGINEERING

HKCM Engineering e.K.

Langebrueckstr. 24
D-24340 Eckernfoerde

p: +49 (0) 4351 878 015

f: +49 (0) 4351 878 130

e: magnet@hkcm.de

w: https://iwww.hkcm.de

VAT-Id No.: DE 814 756 521

HKCM® Registered Trade Mark of HKCM Engineering e K.

Copyright by HKCM Engineering e.K., Instant Update - Copy 14 December 2015 09:57:07

HKCM-drawing number 9968-69909

QR-CODE

BAR-CODE 39

\I\

Magnet-Segment MR33. 9xr25. 8xh58xA1 5Ep—40UH dlaS)N

Tolerances DIN ISO 2768-1m
ROHs (201 1!65IEU) & REACh (2007/EU)

‘Outer radius (R) 33. 9 mm

Inner radius (r) 25.8 mm

'Height(H) = 58 mm

Angle (A) 15°

ﬁMatena\ Grade: NdFeB /40UH / 318kJ/m3

Coatlng black Epoxy

Poles = diaS)N
max. operatlon temperature = 180°C

Flux density inside the magnet 1.24 Tesla
Temperature coefficient ﬂux 0. 11% per 1 K
Dead weight: 27.39 g

"Holdlng force on a steel plate 353.65 Newton
Weight, WhICh the magnet can Ilft 36 05 kg

n

Ali calculations, diagrams and drawings are computed automatically and should not be used as the sole source of design data. The factors of your application may change these values considerably. All details are subject to alterations at any time.
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BH Diagram

representative example for magnets made of material with grade CGS 40UH / IEC 300/199

Material, Grade: NdFeB, 40UH /IEC 300/199

This diagram is based on the extensive data collection of HKCM Engineering e K. Itis a

A

B&JkGs/mT]
The y axis gives values of the magnetic flux density B in the magnet and the magnetic polarisation J.
‘ ‘ ‘ o ‘ 15/ 1500
| : | | | i | i ;
‘ P , ‘ |
| ; b1 e o= ~ | 14/ 1400
| i | i I I‘ | :
i E I T . 13/ 1300
. . |
f | 1 12/ 1200
i L i i
% — ; 11/1100
| | i ; ! |
= S i — 10/ 1000
] ‘ feve | =y 9/900
I s ; Lo 8 /800
| 5 ! |
‘ 4 i } 7/700
BERERE™N
l ; | et 6/600
| ; [
1 = At 30.023 MGsOe| 57500
Ll | el - 311 kd/m3| 47400
bt e A — 3/300
& TR T L
l N 2/200
Lo B . Lo
| I | i | | i
— e M s e s 1/100
.
S S T 1 T q 1 T
H[kOe] 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
H[kA/m] 1761 1671 1592 1512 1432 1353 1273 1194 1114 1035 955 875 796 716 637 557 477 398 318 239 159 80 ]
The x axis shows the values of the externally applied coercitive field strength H.
The energy product is the largest possible rectangular area below the Br/Hcb curve
acc. to official Sl-standard (based on IEC 60404-8-1): (BH)max = Vs/m2 * Alm = [kJ/m3]
acc. to CGS-standard (common use): (BH)max = (BH)max = kGauss * kOersted = [MGsOe]
These figures are used for the description and identification of the grade of magnets.
|Energy product | (BH)max 39.023 MGsOe 311 kJ/m3

'Flux density

RV Jines
| Flux

.I (\ \VA |l density

ENGINEERING | leldcoerc.

KCM E K 'Field,coerc.

HKCM Engineering e.K. st

Langebrueckstr. 24 | Field,coerc.
| Ratio

D-24340 Eckernfoerde

p: +49 (0) 4351 878 015

f. +49 (0) 4351 878 130

e: magnet@hkcm.de

w: https://www.hkem.de
VAT-Id No.: DE 814 756 521

Field,coerc.

HKCM® Registered Trade Mark of HKCM Engineering e.K.

Br 12.757 kGs
Bd 6.4077 kGs
'Heb 12.267 kOe |
{Hc;j 25.956 kOe
Hk 24.495 kOe
Hk/Hcj 944 %
'Hd 6.09 kOe

‘Temperature coefficient flux = 0.11% per 17K

1276 mT /1.28 Vs/m2.
641 mT /0.64 Vs/m2|

976 kA/m
2066 kA/m
1949 kA/m

94.4 %

485 kA/m.

11

Alf calculations, diagrams and drawings are computed automatically and should not be used as the sole source of design data. The factors of your application may change these values considerabiy. All details are subject to alterations at any time.
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magnety material N4OUH
prurez: viz detail A
delka 58 mm
pol 7 skupiny shodne orientovanych E
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