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JAUHEPEDIN MEKANIIKAN SUUNNITTELU

Taman opinnaytetydbn tarkoituksena on jauhepetitulostimen mekaniikan suunnittelu
Koneteknologiakeskus Turku Oy:lle. Mekaniikan suunnittelun lisdksi opinnaytety6ta varten on
selvitetty jauhepetimenetelmén perusteoriaa ja koottu suunnittelussa valittujen komponenttien
tekniset tiedot yhteen sek& verrattu markkinoilla olevien kaupallisten koneiden ominaisuuksia
suunniteltavaan laitteeseen.

Aiempi  opiskelijaryhma on  suunnitellut  jauhepetimenetelmalla  toimivaa laitetta
Koneteknologiakeskukselle, jonka suunnittelu on jaanyt kuitenkin kesken. Projektista on jaanyt
materiaalia jota on saanut kayttda hyodyksi tata opinndytetytta tehdessa. Opinnaytetyota varten
tehdyt 3D-mallit on joko tehty SolidWorks 2016 —ohjelmalla tai komponenttien mallit on otettu
suoraan valmistajien sivuilta.

Ainetta lisdavassa valmistuksessa kappale valmistetaan kerros kerrokselta kunnes rakennettava
kappale on valmis. Yksi lisddvan valmistuksen menetelmista on jauhepetimenetelmd, jossa
kerros jauhetta levitetddn rakennusalustalle ja sulatetaan. Sulatuksen jalkeen uusi kerros jauhetta
levitetddn edeltdvan paalle ja prosessi toistetaan kunnes kappale on valmis. Kaksi tarkeinta
metallijauhetta sulattavia menetelmid ovat metallien lasersintraus ja elekronisuihkusulatus.
Lasersulatukseen perustuvat menetelméat voidaan myods jakaa eri alalajeihin riippuen
sulatusasteesta mutta ndmé& menetelmat ovat muuten samanlaisia

Opinnaytetyon lopputuloksena on valmis 3D-malli jauhepedin mekaniikasta, jonka pohjalta tulevat
suunnittelijat voivat aloittaa oman suunnittelutyénsa. Lisaksi kaikki valitut komponentit ja niiden
kayttotarkoitukset suunnitellussa laitteessa ovat kuvattu ja niihin liittyvat liitteet ovat liteosiossa.
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3D-tulostus, jauhepeti, jauhepetimenetelmd, jauhepulveri, lisdava valmistus
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The aim of this thesis was to design the mechanism of a powder bed system for Machine
Technology Center Turku Ltd. In addition to designing the mechanism of the machine the basic
theory of powder bed fusion had to be looked up, the technical specifications of the components
had to be gathered together in one place and the capabilities of currently available commercial
machines had to be compared to the designed machine’s features.

A previous group of students had begun designing their own version of a powder bed for Machine
Technology Center but their design was not completed in time. Materials relating to that project
could be used in this thesis. The 3D models seen in this thesis were either designed with
SolidWorks 2016 or taken straight from manufacturers’ websites.

In additive manufacturing a part is constructed layer by layer until the part in question is finished.
Powder bed fusion is one method of additive manufacturing in which a layer of powder is
deposited on a build plate which is then melted. A new layer of powder is then deposited on top
of the previous layer and the process is repeated until the part is ready. Two main processes exist
with which to melt powder, namely metal laser sintering for metals and electronic beam melting.
Powder bed fusion processes based on laser melting can also be divided into different
subcategories depending on the powder’s rate of melting but these processes are nonetheless
the same.

The end result of this thesis is a 3D model of the powder bed system’s mechanism which can be
used by future designers as a base to start their designs on. Additionally all the selected
components and their purposes in the designed machine are explained in detail.

KEYWORDS:

3D printing, powder, powder bed, powder bed fusion, additive manufacturing
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1 JOHDANTO

1.1 Koneteknologiakeskus Turku Oy

Koneteknologiakeskus Turku Oy on Turussa toimiva koulutus- ja kehittdmiskeskus joka
sijaitsee Lemminkaisenkatu 28:ssa. Yritys on perustettu vuonna 2005. Yrityksen p&a-
omistajia ovat Turun Ammattikorkeakoulu Oy, Turun Kaupunki, Turun Aikuiskoulutus-
saatio ja Teknologiateollisuus ry, joiden lisédksi sen osakkaina on 80 lahialueella toimivaa
yritystd. Koneteknologiakeskus antaa opiskelijoille mahdollisuuden suorittaa omat tyo-
harjoittelunsa yrityksen tilojen puitteissa. Koneteknologiakeskus tarjoaa myos koulutus-
palveluja ja -tiloja yrityksille ja tdydennysta yritysten tarpeisiin. Koneteknologiakeskuk-
sella on kaytdssa muun muassa Finn-Powerin LPE levytydstokeskus, Fastems FMS -
laitekokonaisuus ja kaksi kappaletta robottihitsausasemia.
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Kuva 1. Koneteknologiakeskus.
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1.2 Tyon aihe

Opinnaytety6n aiheena oli jauhepetitulostimen jauheensyottojarjestelmén ja mekaniikan
suunnittelu. Aihe tuli Koneteknologiakeskus Turku Oy:n Aki Piiroiselta jolle aikaisempi
opiskelijaryhma oli suunnitellut kokonaista jauhepetitulostinkokonaisuutta. Kyseinen
ryhma oli jo ehtinyt hankkia suunnitelmiensa pohjalta komponentteja jauhepetimenetel-
malla toimivaa tulostinta varten. Projektia ei kuitenkaan saatettu loppuun saakka joten
aihe vapautui opinnaytetytn tekijalle. Opinnaytetyota varten tuli seka tutkia jauhepetime-
netelmaa ettd suunnitella jauhepetitulostimen mekaniikka edeltavan ryhman suunnitel-
mien avustamana ja olemassa olevan teorian pohjalta. Olemassa olevien komponenttien
tietoja piti myos selvittaa tulevia suunnittelijoita varten ja saada suunniteltavasta jarjes-
telmé&sta mahdollisimman yhteensopiva niiden kanssa. Jauhepedin koneistettavien ja lei-
kattavien komponenttien tulisi myds oltava mahdollisimman yksinkertaisia sekd KTK:n
laitteilla valmistettavia. Tarkoituksena oli myds koota kaikki tiedot yhteen paikkaan tule-
via suunnittelijoiden tydta helpottamaan.

TURUN AMK:N OPINNAYTETYO | Jani Heinonen
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2 MATERIAALIA LISAAVA VALMISTUS

Materiaalia lisdavan valmistuksen eli 3D-tulostuksen perusperiaatteena kappale valmis-
tetaan kerros kerrokselta ja prosessi toistetaan kunnes kappale on valmis. Kaytettava
materiaali voi olla muovia, metallia, polymeeria tai keraamia (Bruun ja Honkanen 2016,
18). Perinteisesti teollisuudessa valmistettavat kappaleet on tehty CNC-koneella tyosta-
malla materiaalia pois kappaleesta tai tekemalla kappale valumuotista. Viimeisen parin
vuosikymmenen aikana on kuitenkin yleistynyt kiinnostus materiaalia lisdavaa valmis-
tusta kohtaan. Esimerkiksi Suomessa suuret mediayhteisét kuten Yle ja MTV3 ovat al-
kaneet viime vuosina kiinnittdd huomiota 3D-tulostuksen aihepiiriin ja julkaista aiheesta
uutisia (MTV3 2013; Yle 2015). Materiaalia lisdavasta valmistuksesta kaytetdéan muun
muassa englanninkielista termid Additive Manufacturing eli AM. Tunnetuin menetelma
arkikielessé on 3D-tulostuksen yksi alamuodoista FDM-menetelm4, jonka pohjalta esi-
merkiksi ovat syntyneet harrastelumielessa rakennettavat halvat 3D-tulostimet kuten
RepRapit. On myts mahdollista ostaa kotikayttéon kaupallisia koneita. Alun perin 3D-
tulostusta kaytettiin padosin prototyyppien valmistamiseen. Tekniikan kehittyessa ja uu-
sien menetelmien tullessa markkinoille on kuitenkin alettu siirtyd yha kaytannéllisempien
ja pinnanlaadultaan tarkempien kappaleiden valmistukseen jotka sopivat teollisuuden
kayttoon. 3D-tulostuksen kehitysta nykyisenkaltaiseksi ovat edistaneet paremmat CAD-
ohjelmistot, tietokoneiden tehojen kasvu, laserien hintojen aleneminen, varsinkin kuitu-
laserien, uusien tulostustekniikoiden tulo markkinoille ja nykyaikaiset PLC:t. Lisaksi van-
hojen patenttien raukeaminen on nopeuttanut 3D-tulostuksen yleistymista. (Gibson ym.
2015, 19-27)

3D-tulostuksen ja sitda my6ta jauhepetimenetelman ollessa suhteellisen uusi valmistus-
tapa ei ole vield ehtinyt kehittyd standardeja jotka kasittelisivat 3D-tulostusta tai jauhe-
petimenetelmaa perinpohjaisesti. Suuret standardisointiorganisaatiot ovat vasta viimei-
sen parin vuoden aikana ryhtyneet julkaisemaan omia standardejaan. Esimerkiksi ame-
rikkalainen standardisointisaati® ANSI on julkaissut muutaman standardin PBF -mene-
telmassa kaytettavista pulverimateriaaleista, muun muassa ASTM F3091/F3091M-14 ja
ASTM F3056-14e1l. Lisaksi on kehitetty standardi ISO/ASTM 52915:2016 AMF -tiedosto-
muodolle, joka tulee korvaamaan sité edeltdneen vakiintuneessa kaytossa olevan STL-
tiedostomuodon ja joka tulee sopimaan kaikkiin AM-menetelmalla toimiviin koneisiin. Li-
saksi kyseisella tiedostomuodolla pyritd&n saavuttamaan parempia tarkkuuksia, pienem-

pid tiedostokokoja ja suurempia varivalikoimia tulostettaville materiaaleille.

TURUN AMK:N OPINNAYTETYO | Jani Heinonen



11

3 JAUHEPETIMENETELMA

Jauhepetimenetelméassa tai Powder bed fusionissa eli PBF-menetelméssa kerros jauhe-
pulveria levitetdan tasaisesti alustalle, jonka jalkeen laser tai elektronisuihku sulattaa tai
yhdistaa, riippuen lammdntuontitavasta, jauhepulverin rakeet yhteen. Yhden kerroksen
tullessa valmiiksi rakennusalustaa lasketaan saman verran ja uusi jauhekerros levitetaan
vanhan péaélle. Jauheen tasainen leviaminen varmistetaan kaapalla johon on kiinnitetty
joko teréa tai rulla. Tama prosessi toistetaan kerros kerrokselta kunnes kappale on valmis.
Kuvassa 2 kuvataan jauhepetimenetelman toimintaperiaate. Valmistettava kappale lam-
penee koko prosessin ajan ja on hyvin kuuma valmistuttuaan. Kappaleen taytyy antaa
jaéhtya hetken suuren kuumuuden takia, jonka jalkeen se otetaan pois. Valmis kappale
Voi vield tarvita jatkokasittelya kuten hiontaa tai jannitystenpoistohehkutusta ennen kuin
se on kayttokelpoinen. (Chekurov ym. 2017, 9)

Scanner
Laser system Laser
scanning
Laser
Sowd Fabrication beam Pre-placed
owder
powder bed Object being powder bed

delivery  Roller L aser melting
system

fabricated (green state)

Unsintered material
in previous layers

A

Y

Sintered

Powder powder
delivery Fabrication particles
piston piston (brown state)

Kuva 2. PBF:n toimintaperiaate (Lawrence Livermore National Laboratory).
Jauhepetimenetelman etuja ovat jauhepetimenetelmalla valmistettujen kappaleiden si-

sarakenteet kuten ilma- ja ja&hdytyskanavat, sisadiset tukirakenteet ja muut kappaleen
ulkomuodot joita ei valttamatta pystyisi koneistamaan niiden epéedullisen sijainnin takia.
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Tukirakenteille ei mydskaan ole tarvetta yhta paljon kuin muissa AM-prosesseissa silla
jauhepulveri tukee kappaleen rakennetta sitéa valmistettaessa. Poikkeuksena ovat me-
tallipulverilla valmistetut kappaleet, joihin syntyvat jaannosjannitykset voivat aiheuttaa
kappaleille ei-haluttuja muodonmuutoksia. Niitd voidaan kuitenkin ehkéista kayttamalla
tukirakenteita valmistusvaiheessa. Haittoja prosessissa ovat kappaleiden heikompi pin-
nanlaatu ja tarkkuus kuin vastaavassa nestemaisessa AM-prosessissa tai perinteisessa
koneistuksessa. Liséksi haittana on pidempi kokonaisvalmistusaika, johon vaikuttaa
muun muassa esilammitys ja kappaleen jadhtymisen odotusaika. Kuvassa 3 esitetaan
jauhepetimenetelmalla tehtyja valmiita esimerkkikappaleita. Ne on valmistettu metalli-

sesta jauheesta. (Gibson ym. 2015, 143).

Kuva 3. PBF-menetelmalla valmistettuja kappaleita.

3.1 Jauhemateriaalit ja niiden ominaisuudet

Kéaytettava jauhepulveri voi olla metallia, keraamia, polymeeria tai komposiittia. Kaytetyn
jauheen partikkelin kokoluokka vaihtelee valilla 0,02-0,1 mm riippuen jauheen materiaa-
lista, sulatusmenetelmasta ja levitystavasta. Metallista jauhepulveria kaytettaessa ker-

TURUN AMK:N OPINNAYTETYO | Jani Heinonen
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roksen paksuus vaihtelee valilla 0,02—0,15 mm (Bhavar ym. 2014, 4). Kuvassa 4 esite-
taan pulverin hienorakeisuuden vaikutusta jauheen virtaukseen ja sen mahdollista vai-
kutusta jauheen levittAmiseen. Mitd pienempé&é ja hienompaa jauhepulveria kaytetaan
sitd parempi pinnanlaatu ja ohuempi kerroskoko saavutetaan. Hienorakeisuus on kuiten-
kin joissain tapauksissa haittatekija silla varsinkin metallinen jauhepulveri reagoi herkasti
hapen kanssa sen ollessa sulatilassa ja on taten rajahdysvaarallinen. Metallipulveri py-
ritddn tasta johtuen sulattamaan joko kammiossa jossa on tyh;jio tai joka on taytetty jollain
inertilld suojakaasulla kuten esimerkiksi argonilla, heliumilla, typella tai muulla seoskaa-
sulla. (Gibson ym. 2015, 124, 128)

P =1 - very good flowability | ¢ =2 - sufficient flowability | ¢ = 3 — critical flowability |¢ =4 — unsufficient flowability
no agglomerations Very loose agglomerations loose agglomerations severe agglomerations

Kuva 4. Pulverin hienorakeisuuden vaikutus (Inside Metal Additive Manufacturing)

3.2 Eri levitystavat ja niiden vaikutus

Levitystapoina voidaan kayttdd muun muassa rullainta, ohutta teréa tai ndiden yhdistel-
mada. Ohuen terdn kayttdminen on yksinkertaisinta, mutta talléin voidaan vain saataa
korkeutta eika terd pysty pakkaamaan jauhepulveria tiiviiksi. Rullain on kaytetyin tapa
levittaa jauhe alustalle pakkautumiskyvyn vuoksi. Jauhe voidaan myds syo6ttad pedille
joko ala- tai ylapuolisella syotolla joka voi olla integroitu rullaimen tai ohuen teran tai
niiden yhdistelman kanssa. Kuvassa 2, jossa kuvattiin PBF:n toimintaperiaate, on kay-
tossa rullalla toimiva jarjestelma. (Budding & Vaneker 2013, 528-529)

3.3 Menetelman muuttujat

PBF-menetelmalla valmistetun kappaleen lopullinen laatu ja koostumus riippuvat pitkalti

seuraavista muuttujista: 1) laserin ominaisuuksista, 2) laserin ajonopeudesta, 3) jauheen

TURUN AMK:N OPINNAYTETYO | Jani Heinonen
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mekaanisista ja kemiallisista ominaisuuksista ja 4) l[Ampdtilamuuttujista. Jauheen me-
kaanisten ja kemiallisten ominaisuuksien lisaksi jauheen hienorakeisuus ja pakkautu-
vuus eli tiiveys vaikuttavat lopputulokseen. Laserin ajettava liikerata ja kaytettava kuvio
likeradalle ovat myods oma osatekijinsé kappaleen lopullisessa laadussa. Nama muut-
tujat vaikuttavat toisiinsa samanaikaisesti, mika voi vaikeuttaa prosessin optimointia.
Muuttujien ei-haluttuja vaikutuksia voidaan myds lieventda ja jopa ehkaista jalkikasitte-
lylla. (Gibson ym. 2015, 123-124)

3.4 Kaytetyt termit jauhepetimenetelméasta

Jauhepetimenetelmasta puhuttaessa kaytetdan eri termeja riippuen joko jauheen sulat-
tamistavasta tai laitevalmistajien kayttdmista termeista. Kaytetyimmat nimitykset ovat Di-
rect Metal Laser Sintering (DMLS) ja Selective Laser Sintering (SLS). Molemmat toimivat
samalla periaatteella yhdella eroavaisuudella; DMLS-menetelméasséa kuitulaser sulattaa
jauhepulverin yhteen kun taas SLS-menetelméassa laser sintraa pulverin yhteen. SLS-
menetelmasta on myds olemassa nimitys SLM eli Selective Laser Melting, jossa metalli
sulatetaan kokonaan. PBF-nimitystd kaytetaan yleisena termina kasiteltdessa kaikkia
mahdollisia materiaaleja. Metallimateriaaleja kasiteltdessa voidaan myds kayttaad termia
mLS eli metal Laser Sintering. Edella mainittujen menetelmien liséksi ruotsalainen Ar-
cam AB on kaupallistanut Chalmersin teknillisessa yliopistossa kehitetyn Electronic
Beam Melting -menetelmén (EBM), jossa laserin sijasta kaytetdan elektronisuihkua su-
latustapana. EBM on muihin sulatustapoihin verrattuna paljon nopeampi elektronisuih-
kun korkeamman sulatustiheyden ja sen virransaadon avulla helpon ohjattavuuden an-
siosta. Lisaksi jadnnosjannityksia syntyy vahemman kuin muissa menetelmissa. EBM
soveltuu kuitenkin vain séhkda johtaville metalleille ja menetelmalla valmistettavien kap-
paleiden pinnantarkkuus ei ole yhtd hyvaa kuin laserilla tehdessa joten sen kayttd on
jaéanyt rajatummaksi. (Mansikka-aho 2014, 14-17; Gibson ym. 2015, 130-140)

TURUN AMK:N OPINNAYTETYO | Jani Heinonen
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EBM mLS
Limmontuontildhde Elektronisuihku Laser
Suojaus Tyhjid Inertti kaasu
Sateen ohjaustapa Kaami Poikkeutuspeili (galvanometri)

Kaytettivat materiaalit

S5&hkoa johtavat metallit

Polymeerit, metallit, keraamit

Energiamaara

Keskinkertainen

Suuri

Esildmmitys Elektronisuihku Infrapunasdde tai vastus
Jadnndsjannitys Pieni Suurd

Ajonopeus Mopea Riippuvainen poikkeutuspeilistd
Pinnanlaatu Keskinkertainen/Huono Loistava

Kappaleen tarkkuus Keskinkertainen Loistava

Jauheen partikkelikoko Keskikokoinen Hieno

Taulukko 1. Metallijauheella toimivien PBF-menetelmien vertailua keskenaan.

Taulukossa 1 vertaillaan edelld mainittuja sulatusmenetelmia keskendan. DLSM:st4,
SLS:sté ja muista hyvin samankaltaisista menetelmista kaytetaan niita kaikkia kattavaa
termia mLS metalleja kasiteltdessa ja kyseista termia verrataan EBM:n kanssa sen eri-
laisuuden vuoksi. Taulukossa olevat tiedot on saatu Gibsonin ym. kokoamasta taulu-
kosta 5.1 (2015, 137) josta saadut termit on kdannetty suoraan suomeksi. Vastaavanlai-
nen taulukko 16ytyy myds Bhavarin ym. (2014, 4) kokoamasta "CHARACTERISTIC FEA-

TURES OF SLM AND EBM” —taulukosta.
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4 OLEMASSA OLEVAT KAUPALLISET RATKAISUT

PBF-menetelmalla toimivien laitteiden valmistajia on ilmaantunut markkinoille siita l1ah-
tien kun ensimmaiset tekniikat kuten SLS kehitettiin 1980-luvun puolivalissa ja 1990-lu-
vun alussa Yhdysvalloissa. Yritysten hankkimat ja vield voimassa olevat patentit ovat
kuitenkin hidastaneet uusien laitteiden kehityskulkua. Suurin osa yrityksistda on myds
joko patentoinut omia teknisid ratkaisujaan tai ne kayttavat omia nimityksiaan muuten
samoista tai hyvin samankaltaisista menetelmista, mika voi hamata asiaan perehtyma-
tontd. Tassa kappaleessa vertaillaan eri laitevalmistajien koneita keskenaan niiden tek-
nisten ominaisuuksien perusteella. Koneiden erot naytetaan taulukossa 2. Koneet on
pyritty valitsemaan siten etta ne eroavat mahdollisimman vahén toisistaan kappaleiden
rakennuskoon perusteella. Lisaksi koneiden tehoja ja muita ominaisuuksia verrataan
KTK:lla olevaan IPG:n YLS 2000 — SM -kuitulaseriin, joka nakyy taulukossa sinisella
pohjalla. Suluissa olevat arvot tai ominaisuudet ovat tavoitteita joihin pyrittiin pd&semaan

suunniteltavassa jauhepetitulostimessa.

Laitteen nimi ECS m2930 SLM 125 M1 Cusing Arcam Q10Plus YLS - 2000-5M
Valmistaja EQS SLM Solutions | Concept Laser Arcam AB IPG Photonics
Sulatustapa Kuitulaser Kuitulaser Kuitulaser Elektronisuihku Kuitulaser
Ulkomitat {mm) 2500x1300x2190 | 1400x900x2460| 2323x1507x2308 1830x900x2200 163x188,5x425
Suojaustapa Helium Argon Typpi Tyhjid (lievasti heliumia) (Argon)
Kerroskoko (pm) 100 20-75 20-80 100 (10.6)
Polttopisteen koko (pum) 100 70-100 50 140 30

Teho (W) 200/400 400 200 3000 2000
Aallonpituus (nm) 1064 1064 1064 - 1064
Rakennusnopeus (cm3/h) 20 max. 25 max. 15 80 (9.0)
Skannausnopeus (m/s) 7 10 7 1000 (3.0)
max. kappalekoko (mm) 250%250%325 125%125x125 250%250%250 200x200x180 (125x%125x%100)

Taulukko 2. Laitevalmistajien ja KTK:n laserin vertailua kesken&an.

Koneiden vertailua varten etsittavia tietoja oli vaikea I6ytaa. Joitakin verrattavia arvoja
tai ominaisuuksia ei joko mainittu joidenkin koneiden virallisissa tiedoissa, niista kaytet-
tiin eri mittayksikkoja tai mitattava asia on esitetty eri tavalla eri valmistajien koneiden
esitteissa tai teknisissa spesifikaatioissa. Osaa tiedoista ei mydskaan l6ytynyt suoraan
valmistajilta itseltd&n vaan ne piti etsi& kolmansien osapuolten sivuilta, kuten jalleenmyy-
jiltd tai koneiden arvostelusivuilta. Osa tiedosta I6ytyi Bhavarin ym. (2014, 6) tekemasta
"FEATURES OF DIFFERENT PBF BASED AM MACHINES” —taulukosta. Kuitulaserilla
toimivien koneiden tiedetdéan olevan lahella KTK:n oman laserin arvoa koska ne kaytta-

vat samaa laserin aallonpituutta.
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Erityistapauksena vertailtavien joukossa oli varsinkin Arcam Q10Plus -kone. Arcam AB:n
kone toimii EBM-menetelmalld jossa ei kayteta laseria vaan jauhepulverin sulatus tapah-
tuu elektronisuihkulla. Tasta syysta sille ei saatu maaritettya laserin aallonpituutta. Skan-
nausnopeus on my6s hyvin suuri verrattuna muiden koneiden arvoihin joka johtuu EBM-
menetelm&n toimintaperiaatteesta. Q10Plus eroaa muihin koneisiin ndhden myos siina

ettd kappale valmistetaan tyhjiosséa jossa on lieva heliumin paine.

Tavoitteena oli kayttaa suunniteltavassa koneessa argonia suojakaasuna edellisen ryh-
man tapaan. Argon on ilmaa painavampaa ja se on inertti kaasu joten silla voidaan hel-
pommin suojata valmistettava kappale hapettumiselta ja pulveri rajdhdysvaaralta. Yhden
kerroksen paksuus voi olla minimissaan 10,6 ym. Tama on maaritetty MDrive 23 —moot-
torin yhden askeleen pituudesta. Arvo saattaa kuitenkin muuttua lopullisen laitteen ar-
voja saadettaessa jos halutaan esimerkiksi saada suurempi kerroskoko pulverille tai
tydstokohdan jauhesiilié tarvitsee enemman jauhetta kuin sen mita yhdella askeleella
saa tuotua. Tavoiteltu kappalekoko 125x125x100 mm oli haluttu alun perin saavutetta-
van suunniteltavalla laitteella. Polttopisteen koko on maaritetty Fiber Elephant -optiikan
polttopisteen koosta, jonka tekniset tiedot l16ytyvat liitteestd 4. Rakennus- ja skannaus-
nopeudet haluttiin saada koneessa lahelle 9 cm3/h ja 3 m/s. Nama voivat kuitenkin muut-
tua suuremmaksi tehokkaamman 2000 W laserin takia. Toisaalta tama vaatisi paremmat
peilit kuin mita Fiber Elephant -optiikalla joten arvot toidennakéisesti jaavat samoihin ar-
voihin. Ulkomitat laserille eivat ole itse laserkoneen omat mitat vaan sen Fiber Elephant
-optiikan. Optiikka tullaan sijoittamaan suoraan pedin ylapuolelle joten sen ullkomitat tuli
huomioida. Muiden koneiden ulkomitoilla tarkoitetaan kokonaisuutta eikd vain yhta tiet-

tya komponenttia.
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5 PROJEKTIN OLEMASSA OLEVAT OSAT JA
SUUNNITELMAT

Edelliselta suunnitteluryhmalta jai projektia varten materiaalia jota sai kayttdd hyodyksi
omaa suunnitteluty6ta ajatellen. Kyseinen ryhma oli saanut tehtyd alustavan 3D-mallin
ja kustannusarvion jauhepetitulostimesta. En saanut kyseistéa 3D-mallia kayttooni. Jau-
hepulverin syéttojarjestelméa perustui heidan mallissaan kaappaan, jossa ruuvien avulla
saadettavalla teralla jauhe levitetaan alustalle. Jauhe syotetaan ylapuolella olevasta sai-
liosta sylinterimoottorin avulla. He myo6s valitsivat sopivan moottorimallin pedin lineaari-
liiketta varten. Valituksi oli tullut MDrive 23, joita my6s hankittiin kaksi kappaletta. Moot-
toreihin oli my®s hankittu sopivat kuularuuvit joilla jauhepedin laskeminen ja nostaminen
suoritettaisiin. Projektia varten hankittiin sdhkodkaappi johon jauhepedin sahkdinen oh-
jausyksikko ja muut johdotukset tulisi sijoittaa. Jauheen pelattiin pollyavan sita levitetta-
essa ylos jolloin sitéa voisi paatyd optiikan peileihin. Lasersateen lapaisyaukkoa varten
hankittiin tasta johtuen mitoiltaan sopiva lasilevy joka on lasersateen kestava. Alumiini-
runko oli myds kokoonpantu heidan suunnitelmiensa pohjalta alumiiniprofiileista. Kone-
teknologiakeskuksella on myts olemassa Arges GmbH:n valmistama Fiber Elephant -
laseroptiikka ja IPG:n YLS - 2000-SM -kuitulaser joita olisi kaytetty vanhassa jarjestel-
massa. Lisdksi systeemissd kaytettava pulveri rajattiin AISI 316l -terdslaatuun, jota
KTK:lla oli kaytettavissa. Seuraavissa alakappaleissa esitetddn olemassa olevien osien
tekniset tiedot ja kuvat ja kuvataan niiden tarkoitus vanhassa jarjestelméassa. Edellisen

ryhman tekemé PowerPoint—esitys laitteesta on liitteessa 1.
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5.1 Askelmoottori ja kuularuuvi

Ce

WUFRLIIAT B0 DwosTZ2

W e
WanAs

Kuva 5. MDrive 23 -moottori.

Kuvassa 5 nakyva MDrive 23 —moottori on tarkoitettu pedin liikuttamista varten ja niita

on hankittu jauhepetia varten kaksi kappaletta. Moottorien jannite on +24 V. Erikoisomi-

naisuutena kyseisessa moottorimallissa on moottorin sisapuolinen kierre. Kierteen avulla

kuularuuvi paasee likkumaan moottorin lapi. Moottoreissa on myds sisaisesti integroitu

ohjaus. Edeltava suunnitteluryhma oli selvittanyt kyseisen mallin manuaalista etta yksi

moottori pystyy kantamaan noin 91 kg edestd massaa. Moottorin tekniset tiedot ovat

litteessa 2.

Standard screw

Dimensions in inches (mm)

300240
(76.2 to B09.6)

0.375
(9.52)
Metric end: | UNG end:
Threaded end M6 x 1 Omm | 1/4-20 UNG-2A
thread to thread to
within 0.03" | within 0.05"
(0.76mm) (1.3mm)
of shoulder of shoulder

Lead options

inches fmm) Travel/revolution

Travel'ull step

[Screw 6 [03750 (9.525) [0.001876 (0.0476)]

Kuva 6. Moottorin liikuttamiseen tarkoitettu kuularuuvi ja sen tuotetiedot (Schneider

Electric, 367).
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Kuvassa 6 nakyva ruuvi on hankittu MDrive 23 —moottoria varten liikuttamaan petia kaksi
kappaletta. Ruuvien kokonaispituus on 183 mm. Ruuvit menevat moottorista I&pi joten
koko ruuvin pituutta ei pystyta kayttamaan hyodyksi pedin liikeradassa. Samaisessa ku-
vassa nakyy myos olemassa olevan kuularuuvin tekniset tiedot jotka on otettu samasta

litteesta 2 mista moottorin tiedot on saatu.

5.2 Kuitulaser ja sen optiikka

 Ytterbium Laser

VLS

Kuva 7. Fiber Elephant —optiikka ja YLS — 2000-SM kuitulaser.

Kuvassa 7 nakyy jauheen sulattamiseen tarkoitettu IPG:n YLS — 2000-SM kuitulaser ja
sen skannerioptiikka. Kyseisen laserin aallonpituus on 1064 nm ja se on Single Mode —
pohjainen eli sen ydinosan halkaisija josta laser kulkee on hyvin pieni. Sen teho on 2000
W. Kuvassa 8 on myos kuvattu Arges GmbH:n Fiber Elephantin tekniset tiedot. Sen teho
on 2000 W. Laseroptiikan ja sulatettavan pinnan vélisen etaisyyden tulee olla 450 mm.

Ulkomitat Fiber Elephantilla ovat 42,5x16,5x18,85 cm. Tarkoituksena oli kayttaa kyseisia
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laitteita suunnitellussa laitteessa jauheen sulattamisessa. Molempien tekniset tiedot 16y-

tyvat liitteista 3 ja 4.

aperture (P} 36 36 50 50 50 50 50 50
wavelength (nm) 1070 1070 1070 1070 1070 1070 1070 1070
mode 5M 5M M M MM MM MM MR
process fiber @ (prm) 30 14 14 14 100 100 150 150
scan field size O () 400 290 350 1200 200 600 400 B0OO
Z-range (mm}) 20 10 20 750 10 140 20 100
working distance  (mm) 500 350 480 1600 350 2800 480 1000
approx. focus @ () 50 30 30 B0 240 500 450 Q00
protective glass yes yes yes yes yes yes YES yes
single-mode fiber laser
fik I
— er core a —
o 200
20pm - - - - —
- awm - 160
= -1 120
~ B8O
l

S0 = AD0 = D0 G000 = 600 = 220 B0 = 300 = 450
working volume {mm3) —

Kuva 8. Fiber Elephant -optiikan tekniset tiedot (Arges GmbH, 36).

5.3 Vanha kokoonpanokuva

Kuvissa 9 esitetdan edellisen ryhmén valmiiksi kokoama kokoonpano. Edeltava ryhma
oli paatynyt alumiinirunkoon helpon paikoituksen, yksinkertaisen kokoamisen ja pienen
hinnan takia. Alumiinin profiili on 45x45 mm. Valmiiksi koottua alumiinirunkoa ei kuiten-
kaan tulla kayttamaan sellaisenaan uudessa suunniteltavassa jarjestelmassa. Kysei-
seen alumiinirunkoon oli saatu kiinnitettya sahkokaappi ja MDrive 23 —moottorit jotka

uusiokaytetaan uudessa systeemissa.
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Kuva 9. Keskeneraiseksi jaanyt kokoonpano.

Kuvassa 11 on kuvattu vanhan jarjestelman 3D-kokoonpanokuva. Jarjestelmassa kay-
tetdan jauheen ylapuolista syottod, jossa teralla varustettu kaappa levittda ylapuolisesta
sdiliossa tulevan jauheen keskella olevaan sailioon tasaisesti. Terdd on mahdollista saa-
della ruuvien avulla. Liséksi systeemissa on sdilio ylijadmapulveria varten. MDrive 23 —
moottorien oli tarkoitus laskea petia jauheen syo6ton jalkeen. Kokoonpano on mukana
litteen 1 PowerPoint-esityksessa.
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Kuva 10. 3D-malli vanhasta kokoonpanosta.
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6 SUUNNITELTAVAN SYSTEEMIN KOMPONENTIT JA
KOKOONPANOKUVA

6.1 Alumiinirunko ja aluslevy seka tydstolevy

3D-mallissa péaatettiin kayttdd samanlaista 45x45 mm -alumiiniprofiileilla valmistettua
runkoa osittain samoilla perusteilla kuin aiempi ryhméa. Alumiinirunko oli heidan mielesta
edullinen, yksinkertainen ja kaytanndllinen ratkaisu joista olin samaa mielta. Kuvassa 12
nakyvan alumiinirungon mittoja suunnitellessa tuli myds ottaa huomioon olemassa ole-
van sahkokaapin ja laserin ulkomitat, jotka olivat sdhkdkaapilla 30x40x20 cm ja laserin
optiikalla 42,5x16,5x18,85 cm. Optiikka tulee rungossa sen péaélle ja sahkdkaappi sivulle.
Liséksi jarjestelmaan tulee kuvassa 13 esitetty kuvan oikealla puolella oleva levy, jonka
paalla jauhetta levitetdén. Levy kuluu jauhetta levitettdessa pikku hiljaa joten se on suun-
niteltu olemaan mahdollisimman yksinkertainen valmistaa. Jarjestelméssa on myds alus-
levy jonka péalle tydstbalusta ja muut komponentit sijoitetaan. Aluslevyssa sijaitsevat
kaikkien komponenttien kiinnitysreiat. Se on esitetty kuvassa 13 vasemmalla puolella.
Edell& mainitut levyt tullaan laserleikkaamaan KTK:n FinnPower LPE 5 —koneella. Levy-
jen tekniset piirustukset ovat lliitteissa 5 ja 6.

Kuva 11. Uuden kokoonpanon alumiinirunko.
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Kuva 12. Vasemmalla puolella alusalusta, oikealla puolella sen paalle tuleva ty6sto-
alusta.

6.2 Jauheen syottojarjestelméa

Edellinen ryhma oli paattanyt kayttaa heidan suunnittelemassa jarjestelméassaan jau-
heen ylapuolista syottdd. Tassa tydssa paadyttiin kuitenkin kayttamaan kuvassa 14 ku-
vattua jauheen alapuolista sy6ttéa sen helpomman toteuttamisen ja ylapuolisen sy6tén
mahdollisen pulverin pollyamisen takia. Jauheen maaraa on myos helpompi sdadella
alapuolisella ratkaisulla kuin alkuperaisessa systeemissa kuvassa 11. Jéarjestelméssa
paadyttiin kayttamaan sylinteriputkea jauheen sailytyksesséa. Jauhetta mahtuu yhteen
sailiodn noin 10 kg AlSI 316l -laadun terasta, jonka MDrive 23 —moottorien pitaisi kestaa.
Paino on maaritetty kertomalla yhteen sailioén mahtuvan AlSI 316 -jauheen kokonaisti-
lavuus 0,012265 m? kyseisen teraslajikkeen ominaispainolla 8000 kg/m?. Korkeussuun-
nassa jauhetta mahtuu noin 10 cm verran. Jauhesailidn tiivistys toteutetaan toistaiseksi
tiivistamalla mé&nnét O-renkaalla ja pronssiholkilla, joilla myds estetddn metallijauheen
paatymista pedin alapuolella olevaan tilaan mutta kuitenkin p&&see viela likkumaan. Sai-
liét on kiinnitetty alusalustaan M5-kupukantaruuveilla jotta sen paalle saa helposti tyos-
tblevyn. Jauhesailiot tullaan valmistamaan sisamitaltaan 125 mm ja korkeudeltaan 180
mm sylinteriputkesta, jotka on mahdollista tilata PolarPutkelta. Niiden sisdseinaman pin-
tatoleranssi on 1ISO H8. O-renkaat voidaan hankkia Etrasta ja pronssiholkit SKS Grou-
pilta. Mantaa ohjaavat osat ovat kaksi LMEK8UU-laakeria joiden I&pi menee Rollcon val-
mistama 8 mm paksuinen ohjausakseli. Akselit ovat kiinni m&nnan pohjassa ruuveilla.
Mannan pohjassa on myo6s kiinni SKS Groupin 626-2Z laakeri, johon moottorin kuula-

ruuvi on kiinnitetty. Kuvassa 14 on kuvattu vasemmalla puolella sylinteriputki ja oikealla
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puolella méanta jonka paalle tulevaan levyyn jauhetta levitetdan. Kuvassa 14 oikealla
puolella nakyvat myods O-rengas ja messinkiholkki sekd paikoittavat akselit. M&annan
paalla olevat kohdistimet ohjaavat vaihdettavan levyn sen péalle. Sylinteriputket, MDrive
23 —moottorit sekd LM8UU —laakerit ovat kiinni kiinnitysalustassa, joka on kuvattu ku-
vassa 15. Se leikataan FinnPower LPE 5 -koneella muiden levyjen tavoin. Sylinteriput-
ken tekniset tiedot ovat liitteessa 7, pronssiholkin liitteessa 8, LMEK8UU ja siihen sopi-
van akselin tiedot liitteissa 9 ja 10, 626-2Z —laakerin liitteessa 11 ja kiinnityslevyn tekni-

Kuva 13. Vasemmalla sylinteriputki, oikealla manta jonka péaélle olevalle alustalle syote-

taan jauhetta sekd messinkiholkki etta O-rengas ja kaksi LMEK8UU-laakeria joiden lapi
menee kaksi paikoittavaa akselia.

nen piirustus liitteessa 12.

TURUN AMK:N OPINNAYTETYO | Jani Heinonen



27

Kuva 14. Kiinnitysalusta moottoreille, LMEK8UU -laakereille ja sylinteriputkille.

6.3 Jauheen levitysmekanismi

Jauheen levittdmista varten paadyttiin aluksi rullalla toimivaan systeemiin sen paremman
pakkautuvuusominaisuuden takia terélla toimivaan systeemiin ndhden. Jalkikateen se
muutettiin rullan ruuveilla sdadettavaan terddn sen helpomman séadeltavyyden ja pie-
nemman kokonaispainon ja helpomman huoltamisen takia. Kaappasysteemi on nahta-
vissa kuvassa 16. Terd, kaappa ja kiinnike jolla systeemi kiinnitetaan lineaarijohteeseen
tullaan valmistamaan KTK:n koneilla. Teraa liikuttavaksi johteeksi valittin THK:n valmis-
taman HSR15A ja vastapuolelle KR30H -lineaarijohteen. Lisdksi kuvassa 18 naytetdaan
suunnitellut likesuunnat terélle ja jauhesailidille. Nuoli 1 kuvaa jauhesailion liiketta ylos-
pain sen nostaessa toiselle pedille syttettavaa jauhetta yhden kerroksen verran. Nuoli 2
vastaavasti kuvastaa jauhepedin laskua saman verran alaspain. Molemmat nuolet 3 ku-
vaavat terdkaapan edestakaista liikettd jossa se levittaa jauheen jauhesailion noustua
tydstoalustalle ja palaa takaisin aloituspisteeseen. Viimeinen nuoli 4 kuvaa laserin tuloa

alustalle ylhaalla olevasta laseroptiikasta. Teran ja teraé pitelevan kaapan tekniset pii-
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rustukset ovat liitteessé 13 ja 14, lineaarijohteeseen HSR15A tuleva kiinnityspala tekni-
nen piirustus on liitteessa 15 ja HSR15A ja KR30H-lineaarijohteiden tekniset tiedot liit-

teissa 16 ja 17.

Kuva 15. Kaappasysteemi, kuvan yldosassa KR30H ja alaosassa HSR15A -
lineaarijohteet.

Kuva 16. Suunniteltu liikerata jauheensy6tdlle ja —levitykselle ja laserintulolle.
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6.4 Suojakotelo lineaarijohteille

Teran levittdessa jauhetta alustalla sita voi joutua sivuille lineaarijohteille. Pulveria ei saa
paasta johteiden liikeradalle joten niille pitd& suunnitella suojakotelo pitdamaan jauhe
poissa niiltd. Suojakotelo on kuvattu kuvassa 18. Molemmalle lineaarijohteelle tehaan
omat suojakotelot. Ne valmistetaan 2 mm levysta jotka laserleikataan ja sitten sarmataan

KTK:n laitteilla. Suojakotelon tekninen piirustus on liitteessa 18.

Kuva 17. Suojakotelo sarmattyna ja litistyskuvana.

6.5 Liikuttava moottori jauheenlevitykselle ja sen adapteri

Moottori joka valittiin johteita ja sitd myo6ta teraé liikuttamaan on MDrive 23 Linear Actu-
ator. Se on samalta valmistajalta kuin aiemmin hankitut pedin MDrive 23 —moottorit.
Moottori on mahdollista saada jannitevaliltd +12-+75 V joka takaa yhteensopivuuden jo
hankittujen moottorien kanssa ja helpottaa tulevaa suunnittelua sahkoistyksen kannalta.
MDrive 23 Linear Actuator on myos tarpeeksi vahva tyontdmé&éan jauhetta eteenpain
mahdollisista tdssahdyksista huolimatta. Jauhetta voi sulaa yhteen kohtaa likkaa jolloin
muodostuu pienia kupuja jolloin tarvitaan suurempia voimia kuin normaalisti. Se kiinnite-
taan KR30H —lineaarijohteeseen joka tarvitsee adapteripalan moottorin ja sen valille.
Adapteripala on ulkomitoiltaan 56,12x56,12.x12 mm ja se tullaan koneistamaan. Sekéa
moottori etta adapteripala on kuvattu kuvassa 19. Liitteess& 19 on MDrive 23 Linear Ac-
tuatorin tekniset tiedot ja litteessé 20 adapteripalan tekninen piirustus.
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Kuva 18. MDrive 23 Linear Actuator ja adapteripala.

6.6 Jauhepetitulostimen kokoonpano

Kuvassa 20 on kuvattu jarjestelméan kaikista edella kuvatuista osista tehty lopullinen ko-
koonpanokuva. Fiber Elephant -optiikka on laitteen paalla 450 mm etaisyydella tydst6-

pinnasta.
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Kuva 19. Lopullinen kokoonpano.
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7 YHTEENVETO JA JOHTOPAATELMAT

Ty6n aiheena oli suunnitella jauhepetitulostimen mekaniikka vanhojen suunnitelmien
avustamana. Suunnittelutydsta rajattiin pois jo ensimmaisessa tapaamisessa Aki Piiroi-
sen kanssa jauhepedin sahkdliitosten ja automatisoinnin suunnittelu. Ajanpuutteen ja
muiden edella mainittujen osioiden puuttumisen vuoksi laitetta ei tulla kokoonpanemaan
tai testaamaan viela taman opinndytetyon paatyttya. Automatisoinnin ja séhkaliitosten

suunnittelu annetaan tulevien suunnittelijoiden tehtavaksi myohempdaan ajankohtaan.

Edellisen opiskelijaryhméan tekemaa valmista 3D-mallia ei ollut mahdollista saada kayt-
toon. Heidan tekeméan PowerPoint -esityksen ja 3D-PDF-kuvan suunnitellusta systee-
mista olivat kuitenkin kaytettavissa joiden pohjalta lahdettiin suunnittelemaan jarjestel-
maa alusta alkaen. Kaikki 3D-mallit jotka nékyvét kokoonpanossa ja muissa 3D-kuvissa
on joko tehty SolidWorks 2016 —ohjelmalla omin k&sin tai ne on ladattu suoraan kompo-
nenttivalmistajien sivuilta, varsinkin lineaarikomponentit, moottorit ja alumiiniprofiili seka
laserin optiikka. Kaikkien valittujen ja jo olemassa olevien komponenttien tekniset tiedot
on kuvattu liiteosiossa. Valmiin mallin ja yhteen kerattyjen tietojen pohjalta voivat auto-

maation ja sdhkojen kytkentdjen tulevat suunnittelijat aloittaa oman suunnittelutydnsa.
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LITTEET

Liite 1 Vanha PowerPoint —esitys

3D-TULOSTUS PEDIN
® SUUNNITTELU

Martti Laaksonen
Pyry Laukkanen
Juho Rantala
Kim Kaski

RUNKO

0 45x45mm alumiiniprofiilia

o Edullinen ja yksinkertainen
o Mahdollistaa helpon kohdistuksen moottoreille

;

7 ferean
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TASO

o Tasoon kuuluu tulostussailié seka ylijaamasailio

o Tulostuspedin sailié valmiista sylinteriputkesta,
edullinen ja tarkka

LANA

o Korkeudensaato ruuvein

o Vaihdettavissa oleva lana
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LANAN LIIKUTTAMINEN

JAUHESAILIO

o Jauheen pudotus tapahtuu sylinteriohjatulla
lapan avauksella

TURUN AMK:N OPINNAYTETYO | Jani Heinonen



Liite 1 (4)

KOTELOINTI

o Hapen poisto luomalla alipaine ejektorien avulla

o Suojaaminen hapettumista vastaan argon-
kaasulla

o Suojakéasineet kappaleen késittelyyn: PVC,
EN374-standardin mukaisesti

o Kaikki reunat tiivistetaan

o Ylapinnalla lasi laserin lapai

o Edessa kurkistuslasi

MOOTTORI PEDIN LIIKUTTAMISEEN

o MDrive 23 e
o Lineaariliike: Valittavissa 77.5-610mm
o Tarkkuus: 10.6 mikroa/askel G —

P1
0.06 +0.00

o Kuormitus: max. 91kg

o Sisddnrakennettu ohjain 1]
+ Mahdollisuus magneettiseen’ mmﬁ

enkooderiin, CANopen

vayldohjaukseen ja q_

I/0-ohjaukseen '_:'s?ﬁ:—‘!m
o Liitintyyppi valittavissa T cistien
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MOOTTORI KIINNITETTYNA

HINTOJA

o Lanan hikuttaminen sylinterilla ~200€

o Lanan johteet ~100-250€

o Kuularuuvillinen askelmoottori ~600€

o Jauhesiilion sylinteri ~50€

o Alumiiniprofiilit + muut rungon osat ~150€
o Hapen poisto ejektorien kanssa ~50€

o Suojakéisineet koteloon ~40€

o Lasersuojalasi ~20-50€

o Lisaksi tulee leikattavat levyt, ruuvit, paineilma

venttilit ja logiikka .
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KOKOONPANOKUVA
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Liite 2 MDrive 23

MDrive® 23
Motion Control

€%

Introduction

Specifications

Mounting Recommendations
Interface and Connectivity

LM
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MDrive® 23 Motion Control 1 Introduction

1 Introduction

The MDrive®23 Motion Control offers system designers a cost effective,
full featured programmable motion controller integrated with a NEMA 23
high torque 1.8° brushless step motor and a +12 up to +75 VDC* mi-
crostepping driver.

1.1 MDrive 23 unit overview

The unsurpassed smocthness and performance delivered by the MDrive
23 Motion Control are achieved through IMS's advanced 2nd generation
current control. By applying innovative technigues to control current flow
through the motor, resonance is significantly dampened over the entire
speed range and audible noise is reduced.

The MDrive 23 accepts a broad input voltage range from +12 up to +75
VDC*, delivering enhanced performance and speed. Oversized input ca-
pacitors are used to minimize power line surges, reducing problems that
can oceur with long cable runs and multiple drive systems. An extended
operating range of —40° to +85°C provides long life, trouble free service
in demanding environments.

Standard features of all MDrive 23 Motion Control include four +5 to +24
volt general purpose 1/O lines, one 10 bit analog input, O to 5SMHz step
clock rate, 20 microstep resolutions up to 51,200 steps per revolution,
and full featured easy-to-program instruction set.

Expanded features of MDrive 23 versions include up to eight +5 to +24
volt general purpose 1/0 lines and the capability of electronic gearing by
following a rotary or linear axis at an electronically controlled ratio, or an
output clock can be generated fixed to the internal step clock.

All MDrive 23 Motion Centrol are available with optional closed loop
control. This increases functionality by adding stall detection, position
maintenance and find index mark.

The closed loop configuration is added via a 512 line (2048 edge) mag-
netic encoder with index mark, internal to the unit so there is no increase
in length. Or, for an expanded choice of line counts and resolutions with
MDrive 23 versions only, closed loop control is available with an inter-
face to a remotely mounted user-supplied external encoder.

The MDrive communicates over RS-422/485 which allows for point-to-
point or multiple unit configurations utilizing one communication port.
Addressing and hardware support up to 62 uniquely addressed units
communicating over a single line. Baud rate is selectable from 4.8 to
115.2kbps.

Optional communication protocols include CANopen and Ethernet. The
CANM bus is 2.0B active (11 and/or 22 bit) and is capable of all standard
frequencies from 10kHz to 1MHz, CANopen features include node
guarding, heartbeat producer, SDOs and PDOs. Highlights include vari-
able PDO mapping and extended node identifier. The Ethernet versions
supports MODBUS/TCP and MCode/TCP,

Motor configurations include a single shaft rotary in four lengths, and
linear actuators with long life Acme screw**.

Revision RO42214
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MDrive® 23 Motion Control

1.2 Product identification

MDrive® 23 Plus

P12 D & Power

F = 12 fiying leads

P = non-locking spring clamp
terminal stp

[P2: Communication

D=RE-422485 with 10pin IDC
nondocking connector

L= RS-422485 with 10-pin friction
lock wire crimp connector

MDrive® 23 Plus?

PP1: 10, and

optional remote encoder

C = 14pin locking wire crimp
connador

P3: Power

2-pin locking wirg crimp connector

P2: Communication

D= RE-423485 with 10-pin IDC
non-ipckang connector

L= RS-4220485 with 10-pin fricticn
Iock wire crimp connecton

R = Etharnat with R.45
locking connector

MDrive® 23 Plus®
with industrial conneclors

[P2: Communication
Q= RE-A22M85 with 5-pin M12
farnal indusirial connector

P1: 0 & Power, and
optional remate encoder
M = 1% pin M23 male industrial connector

Mumerous connector styles give you choices for the best fit and fea-
tures. Select from 12.0” (30.5cm) flying leads, pluggable terminal strip,
locking wire crimp connectors, and M12/M23 industrial connectors.

MDrive connectivity has never been easier with options ranging from
all-inclusive QuickStart Kits to individual interfacing cables and mating
connector kits to build your own cables.

The MDrive 23 is a compact, powerful and cost effective mation control
solution that will reduce system cost, design and assembly time for a
large range of brushless step motor applications.

Example:
GuickStart Kit
K = kit option, or leave blank if nol wanled
MDrive Plus version
MDI = Motion Control
Input
1 =Plus. standard features
3=Plus’. expanded features
4= Plus’, expanded features, with industrial
conneclors, IP54-rated
P1 connector
F =1 ying leads
P = pluggable
G =wire crimp (1)
M = M23 industrial connector {2)
Communication
R = RS-422/485
E = Ethernel (3)
P2 connector
D=IDC
L =wire crimp
R=RJ45(3)
@ = M12 industrial connector (2)
Motor size
23 =NEMA 23 (2.3°/ 57 mm)
Motor length {4}
A = single slack
B = double stack
€ = triple stack
D = quad stack
Drive voltage (4)
7=+1210+75VDC
6=+1210 +60VDC

Options
Leave blank if not wanted
Qplions may be combined, unless noted

=
=
=]
o
o
w W
L ]
-~

~E@ = Inlemal enceder, $12-line Inlernal magnetic enceder with index mark

-EE = remole encoder interface, differential encoder to be provided by user
Avaiabipwih Plus? varsons onl: May P wdion (5)

-N = rear control knob for manual positioning (8)

(1) Ordy kel wilh Plug® products wilhoul indusinigl conmacions.

(2) Ondy svailalle wih Plug products wilh induslrial conmeclon

(3} Only avaitalie wih Plus products with Elfimel prolocol

(4) Ondy quind stack motors havie +12 10 +60 VDC drives, alf ofhar motors have +12 fo +75 VDT drives
(5) Not available wih BEharned products.

(6} Mot avalishie wih indusing connecior products

Figure 1.1 Standard product options

hBta1 DOCUMenNtation reierence
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MDrive® 23 Motion Control 1 Introduction

The following User's manuals are available for the MDrive 23:

n Product manual, describes the technical data, installation, con-
figuration and programming of the product.

| | Quick Reference, describes the basic wiring, connection and
use of this product. The quick reference is shipped in printed
form with the product.

This documentation is also available for download from the IMS web site
at http: fwww.imshome. com

1.4 Product software

The MDrive 23 motion contrel integrated motor and driver may be
programmed using any standard ASCI| txt editor and ANSI terminal
emulated. The recommended environment is the IMS Terminal Inter-
face, which is a combined terminal/program editor tailored for use with
IMS motion control products. This free software may be downloaded
from hitp:/Awww.imshome.com/software_interfaces.html.

Installation and usages instructions are to be found in the MCode Pro-
gramming Manual, which is correlated to this document.

Revision RO42214
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MDrive® 23 Motion Control 2 Specifications

2 Specifications

2.1 Mechanical specifications
2141 Standard and expanded features version
-‘ -
0063 40 008
(16 202)
Single, Double & Trigle
058 20008 Length Motors ©0.187 +0.012-0
(150 203) @0 2500 +V-0. 0005 ATI@ 50 +D.3D)
| (@ B350 +00-0.013)
(¥ Cusad Length Mator
_____ @035 +0L0 0005 -
I (8.0 «0.0.013) 11,858 0 008
] :—* — - {D47.120%)
- nul'u & Tinle oo E "
! Smelsieiiee  pop |
!"ﬂﬂ 0230 20004 | Y S
58201
L Guad Length Motor i L
|_ 134 -l D004 @18
(3.0 - S X {
L 48 03 ¥ L 0212 N
Lt (0 56.4) . @ 1500 20002
- sz - (@381 401}
Mator stack length Limax Lzt (1} Limiax?
Single 265 (67.31) 2.85 (72.39) 3,96 (85.34)
Double 3.02 (76.71) 3.22 (8179 3.73 (4.74)
Tniple 3.86 (56.55) 4.08 (103.63) 459 (116.55)
Quad 5.28 (134.15) 5,48 (138.18) 599 (152.19)
(1) Grounding screw i not present on all products.
P1P3 connector ophons P2 connector options
08 Purmer 108 Pirner 159 Pover § St srceck ns
)
W B
il T3 3 : | fies)
g sty — pluggatia - T-pin iy Crimp — IDe- Wira crimp — Rt
1267 (305mm) ORGP 14 & 2-gan locking 10-pin non-ocking Wpin fricon bk
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MDrive® 23 Motion Control

21.2 Sealed version
. 202
Lmaxa 2| (E1F]
2043 0.81 £0.02 164
™ {514y "| — —- (206 05 (a1 5
¥ BB e poe
0.590 £0.008 5
i @019
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Figure 2.2 Sealed mechanical specifications
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MDrive® 23 Motion Control 2 Specifications
2.2 General specifications
221 Electrical specifications
Condition Min Tvp e Unit
Single, double and triple 2 _ +75 VDC
Input voltage range lengthe motors
Quad length motor +12 +60

Single, double and triple length
motors

45 3
Voitage (VDC|

Max power supply current”

Quad length ,motor

Currart (Ampl

Aux-Logic Input Voltage — +12 — +24 VDO
MaxIM)i-‘Logic Supply Current (Per _ _ _ 194 mA
MDrive)

*per MDrive 23, Actual current depends on vollage and load.
** Maintains power to control and feedback circuits fonly] when input
voltage is removed

Table 21 Electrical specifications

Integrated Motor and Driver MDI23:2-3
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MDrive® 23 Motion Control

222 Standard I/O specifications (plus)
Condition Min Typ Max Unit
General Purpose 'O - Number and Type
Plus (/O Points 1-4) o 4 110 pdn?s cgnﬁguratl[g a§ sinking or
sourcing inputs or sinking outputs
General Purpose IO - Electrical
Inputs — L - +24 vDC
Sinking Outputs (All) — — — +24 VDC
Qutput Sink Current (Plus) One channel _— — B00 mA
Logic 0 —_ - <0.8 vDC
Logic Threshold
Logic 1 — — »2.2 vDC
Sinking Cwer temp, short circuit
Protection i i
Sourcing Transient Over Voltage, Inductive
Clamp
Analog input
Resolution -
\eltage Mode 0to+5VDC, 0to +10VDC
Range
Current Mode 4 to 20 mA, 0 to 20mA
Clock 'O
Types - Step/Direction, Up/Down, Quadrature
) . +5VDC TTL Input, TTL Cutput (with 2
kogie.Threshold kQ Load to Ground
Trip Output/Capture Input
. +5VDC TTL Input, TTL Qutput (with 2
Logie Threshaid - kQ Load to Ground
Table 2.2 VO specifications
MDI23:2-4 Integrated Motor and Driver
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2 Specifications

223 Expanded I/O specifications (Plus?)

Condition Min Typ Max Unit
Purp VO - and Type
8 WO points (4 if configured for
Flus (/O Points 1-8) —_ __remote encoder) configurable as
sinking or sourcing inputs or cutputs
General Purpose IO - Electrical
Inputs Sinking or Sourcing TTL — +24 vDC
Sinking _— —_ +24 vDC
Qutputs =
Sourcing +12 +24 VvDC
Qutput Sink Current (Plus) One channel — — 600 ma
Motion 'O
Range 0.004 — 2.000
Resolution - — 32 bit
Electronic gearing Threshold — — TTL vDC
Filler range 50nSto 12,9 uS

(10 MHz to 38.8 kHz

Secondary clock out ratio

11

S0nSto128pus

High speed position capture FMtenrange (10 MHz to 38.8 kHz
Resolution — —_— 32 bit
Speed — — 150 ns
High speed trip output Resolution — — 32 bit
Threshold — — TTL VDG

Optional remote encoder

Type User supplied differential encoder
Steps per revolution See motion specifications table
Resolution User defined . Note: microstepsirev = 2X the encoder cnc_lnl.lnr:lt_:;r:wv
*Remote encoder inputs replace IO points 4-8 and step and direction 110
Table 23 Expanded /O specifications
224 Communication specifications
Condition Min Typ e Unit
RS-422/485 (standard)
BAUD rate — 4.8 1152 kbps
Ethernet (optional)
Protocols MODBUSITCP and MCode/TCP
CANopen (optional)
Type 2.0B active
BAUD rate —_ 10 kHz —_ 1 MHz —_
= Application layer ersion 3.0 D&-301
§ Device profile ‘ersion 2.0 DSP-402
% D — 11 or 29 bit
:E Isclation — Galvanic
L)
= Table 2.4 Communication specifications
Integrated Motor and Driver MDI23:2-5
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2 Specifications MDrive® 23 Motion Control

2.25 Thermal specifications

Min Typ Max Unit
Heat sink temperature non-condensing humidity -40 — +85 c

Mator temperature nen-condensing humidity =40 —_— +100 c

Table 25 Thermal specifications

2.26 Motion specifications

Microstep Resolution - Open Loop

Mumber of microstep resclutions 20

Awailable microsteps per revolution
200 400 800 1000 1600 2000 3200 5000 6400 10000
12800 20000 25000 25600 40000 50000 51200 36000°  21600°  25400¢

1=0.01 deg/pstep  2=1 arc minute/pstep  *3=0.001 mm/pstep
* 1% per revolution lead screw

Microstep resolution (cl i loop lguration - (optional}

Steps Per Revolution (Fixed) 51200
Position Resoluticn 2048
Optional differential der (inte o)

Type Internal, Magnetic
Resolution (Lines) 512
Resolution (Edges) 2048
Counters

Counter 1(C1) Type Paosition
Counter 2 (C2) Type Encoder
Resolution 32 bit
Maximum Edge Rate 5 MHz
Velocity

Range +5,000,000 Steps/Sec.
Resolution 0.5961 Steps/Sec.
Acceleration/Deceleration

Range 1.5 x 107 Steps/Sec”
Resolution 90.9 Steps/Sec.?

Table 26 Meotion specifications

Revision R042214
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2 Specifications

227 Software specifications
Program Storage Type/Size Flash/6354 Bytes
User Registers (4) 32 Bit
User Program Labels and Variables 192

Math, Logic and Cenditional Functions

+ - X, % 5, >, =, 5, 2, AND, OR, XOR, NOT

Branch Funclions

Branch and Call {Conditional)

Party Mode Addresses 62
Enceder Functions Stall Detect. Position Maintenance, Find Index
Predefined IfO Functions

Input Functions Home, Limit+, Limit -, Go, Stop, Pause, Jog+, Jog-, Analog Input

Qutput Functions

Mawing, Fault, Stall, Vielocity Changing

Trip Funclions Trip on Input, Trip on Position, Trip on Time, Trip Capture

Table 27 Software specifications

228 Motor specifications
Specification Single length Double length Triple length Quad length
Holding torque oz-in (N-cm) 90.0 (64) 144 (102) 239 (169) 283 (200)
Detent torque oz-in (M-cm) 3927 5.6(3.92) 9.7 (6.86) 14.2 (10.0)
Rotor inertia oz-in-sec? (kg-cm?) 0.0025 (0.18) 0.0037 (0.26) 0.0085 (0.46)  0.0108 (0.76)
Weight motor and driver oz (g) 216(612.3) 26.4 (784 4) 39.2(M1.3)  B16(1746.3)
Table 28 MDrive 23 motor specifications
229 Speed-force performance curves
Single length motor
250 | | 176
225 158
200 1a1
E 17 T~ asnsssen 76 VDG 124 g
é 150 106 2
Sz o0 T
g_ 100| nz
,§ ™ | ':'-.,__'- T & 3
6o ‘\‘-.___‘ e el o Y £
25 1 ] e e s i R ET:)
o T — ——
0 1000 2000 3000 4000 5000 G000 7000
{300)  (600) (900) (12000 {1500) (1600) (2100
Speed in Full Steps per Second (RFM)
= Figure 23 Motor performance curve — single length motor
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o
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o
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2 Specifications MDrive® 23 Motion Control
Double length motor
250 ] | [ 176
225 158
2008 T S, i: wg 11
£ 175 124 g
14 1504 106 -E
e 1=9 B o -
& LT =
2 100 \ ~e, E 7 z
=] "“4-.;;:-.._ = T 53 0
&0 Sty 0 >
— b LT
25 1 S —— 1 18
o o 1000 2000 3000 4000 5000 G000 T000
{300) (B00)  (900)  (1200) (15000 (1800} (2100}

Speed in Full Steps per Second (RPM)

Figure 2.4 Motor performance curve — double length motor

Triple length motor

FLE
/i
I|._
|
|
Eel |
=23
Q0 1T

Eg 3

]
£ 175 \ \."h, sesnasnsn 75 VDG 124 g
v 150 NN 106 S
o Y P @
c 125] Y o [T~
= \ o 3
2 100 S T "z
= ety =
7 \ 53 0
A | ~ 3
50 — s
25 . 18
0 -
o 1000 2000 3000 4000 6000 6000 7000

(300)  (600) (900) (1200) (1600) (1800) (2100)
Speed in Full Steps per Second (RPM)

Figure 25 Motor performance curve — triple length motor

Quad length motor
250 - n | | [ 176
225 ﬁ‘. 159
3, 2awvnG_ | | o
2 AN —r—— 48 VDC
£ 175 \ “'\. ——msmmen 60 VD) 124 3
é 1560 T \ \" T T 106 ‘E
& \ N, 85
2 <L n =z
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I . \‘\-.\ e S 75 O I DO
asf+ S —— : T i PN
a o 1000 2000 3000 4000 /000 G000 T000
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g Figure 2.6 Motor performance curve — quad length motor
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2 Specifications

23

2.3.1

10-pin friction fock wire crimp

RS-422/485 communication

Pin# Function

Connectivity specifications/pin assignments — Communication

Description

1 TX+

Transmit plus

2  Comm GND

Communication ground only. Do not ground aux-
logic to this pin.

3 RX- Receive minus
4 TX- Transmit minus
Auxiliary legic maintains power to the logic
5 Aux-Logic circuitry in the absence of motor power. +12to
Connectivity Options +24 VDG input
USE to RS-4220485
Gonverter: 8 RX+ Receive plus
MD-CC402-001
7 RX+ Receive plus
Mating connector kit: - A
CK-02 & RX- Receive minus
Mig PIN: 9 TX+ Transmit plus
Sl 10 TX- Transmit minus

Hirose DF 1 1-1008-2C

Fins
Hirose: DF11-24285C

10-pin press-fit (IDC style)

Table 28 P2 communication,

Pin# Function

10-pin locking wire crimp

Description

Connectivity Cplions
USH to RS-422/485
Converter:
MD-CC400-001

Mating eonnector kit:
CK-01

Mig PIN;
Shell
SAMTEC: TCSD-05-01-N

Ribbon calie
Tyeo: 1-570510

1 T+ Transmit plus

2 TX- Transmit minus

3 RX+ Receive plus

4 RX- Receive minus
Auxiliary legic maintains power to the logic

5 Auwi-Logic circuitry in the absence of motor power. +12to
+24 VDC input

& RX+ Receive plus

7 RX- Receive minus

8 TX- Transmit minus

9 THs+ Transmit plus

10 Comm GND

Communication ground only. Do not ground aux-
logic to this pin.

Table 2.10 P2 communication, 10-pin pressure fit IDC/SAMTEC

Integrated Motor and Driver
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2 Specifications MDrive® 23 Motion Control
5-pin M12 industrial
Pin# Function Description
1 > - Transmit minus
2 TX+ Transmit plus
3 BRxXs+ Receive plus
4 RxX- Receive minus
5 GComm Gnd Communication ground
Table 211 P2 communication, 10-pin pressure fit IDC/SAMTEC
Connectivity Options
USB to RS-122/485
Converter:
MD-CC401-001
2.3.2 CANopen communication option

9-pin D-sub female (DB-9F)
Pin# Function Description
1 NG Not connected
2 CANlow CAN_L bus line (low dominant)
3 CAN-V CAN communication ground
4 NG Not connected
5  Shield Optional CAN shield
& CAN-V Optional ground
Connectivity Options 7 CAN high CAMN_H bus line (high dominant)
mmﬂmeﬁ & NC Mot connected
g CAN+V +7 to +30 VDG power supply
Table 2.12 CANopen communication, P2: 8-pin D-sub female (DB-9F)
5-pin M12 industrial
Pin# Funetion Description
1 Shield Optional CAN shield
2 CAN+V +7 to +30 VDC power supply
3 CAN-V CAN communication ground
4  CAN high CAN_H bus line (high dominant)
5 CANlow CAN_L bus line (low dominant)

Table 2.13 CANopen communication, P2: 5-pin D-sub female

Connectivity Options
USE to CANopen comerter:

MO-CC500-000

Revision R042214
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RJ45 (Ethernet versions only)

Pin# Function Description
1 TX+ Transmit plus
2 TX- Transmit minus

3 RX+ Receive plus

6 RX- Receive minus

Table 2.14 P2 communications, RJ45 (ethermet versions only)

2.4 Connectivity specifications/pin assignments - Power and I/O

2.4.1 Power and I/O - standard I/O (Plus)

12" (304.8 mmj fiying leads

Wire Color Function Description
* White/yvellow o1 General purpose /O point 1
1200 Ppﬂﬂr White/orange 1102 General purpose /O point 2
1204.8) T Whiteviolet 1103 General purpose /O point 3
Y P1 White/blue 1o 4 General purpose /O point 4

( Green Analog input ?n}qo :)51:5(?;”?\\(0 +10VDC, 410 20

Black GND Power and auxiliary ground

Red +V Motor power

Table 2.15 Power and I'Q interface - 12" (308.8.mm) flying leads

7-pin pluggable terminal
T Pin # Funection Description
1 1101 General purpose /0 point 1
g 2 1o 2 General purpose /O point 2
g <] o3 General purpose /O point 2
9 4 1104 General purpose /O point 4
g 5 Analog input I(.)n: Bst:ggh?qb +10VDC, 4to 20
] GND Power and auxiliary ground
7 +V Motor power

Table 2.16 Power and I/O interface - 7-pin pluggable terminal

Revision RO42214
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24.2 DC motor power
2-pin friction lock wire crimp
Pin# Function Description
1 +V +121to0 +60 VDC motor power
2 Ground Power supply return (ground)
Table 217 P3 DC power, 2-pin lecking wire crimp
Connectivity Options
Prototype development
cable PO-02-2300-F1L3
Mating connector kil:
CK-04
Mig PiN:
Shell
Tyeo 794617-2
Pins
Tyeo 794610-1
2.4.3 I/O - expanded I/O (Plus?)
14-pin locking wire crimp
Pin# Function Description
1 /O power  1/O Power, used with sourcing inputs or outputs
2 1O GND Non-isolated |/O Ground. Common with Power Ground
3 o1 0to +24 VDC Programmable /O Point 1
4 loz Oto +24 VDC Programmable I/O Point 2
5 O3 Oto +24 VDC Programmable I/O Point 3
6 104 0Oto +24 VDC Programmable /O Point 4
7 log Oto +24 VDC Programmable I/O Point 9
8 11010 0Oto +24 VDC Programmable /O Point 10
g o1 Oto +24 VDC Programmable 1/O Point 11
Hating connectorkk: 10 10 12" 0 to +24 VDC Programmable IO Point 12
Capture/trip High Speed Capture Input or Trip Output. +5 VDC Logic
Mig P/N: b | y
Shell o Level
JST PADP-14V-1-8 12 Analogin  Oto10V /41020 mA/Oto 20 mA Analog Input
Pifﬁ . 13 Step/clock Step clock /0. Can also be configured as quadrature or
JST SPH-001T0.5L 1o clock up/down. +5 VDC logic level.
é 14 Direction/  Direction I/O. Can also be configured as quadrature or
3 clock 11O clock upfdown. +5 VDC logic level.
@«
_§ Table 2.18 P1 Expanded /O, 14-pin locking wire crimp
2
@O
«
MDI23:2-12 Integrated Motor and Driver
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24.4 I/O - expanded 1/O (Plus?— Ethernet version)

14-pin locking wire crimp
= Pin# Function Description

|J-'|s W | 1 /Opower /O Power, used with sourcing inputs or outputs
112
P1 F H | 2  |/OGND Mon-isolated /O Ground. Common with Power Ground
56
L33 3 1101 0to +24 VDC Programmable /O Paint 1
\ 4 oz O to +24 VDC Programmable 1/O Point 2
M 5 /O3 0 to +24 VDC Programmable |/O Paint 3
g 104 O to +24 VDC Programmable 1/0 Point 4
Connectivity Options 7-10 NiC Mot connected
Prototype d
f;;')lc:; 11 Capturetrip High Speed Capture Input or Trip Qutput. +5 VDC Logic
PD14-2334-F1L.3 o] Level
Mating connector kit: 12 Analogin  Oto10V /4 to 20 mA/0to 20 mA Analog Input
CK-08
13 Step/clock  Step clock /0, Can also be configured as quadrature or
Mig P/N: lle] clock up/down. +5 VDC logic level.
Shell
,_Gm':'pﬂgp- 14V-1-5 14 Direction/  Direction I/O. Can also be _oorr[igured as quadrature or
clock 110 clock up/down. +5 VDC logic level.
Firs

Lot R Table 2,19 P1 Expanded /0 (Ethemet Version), 14-pin locking wire crimp

2.4.5 I/O - remote encoder (Plus?)

Mot available with Ethernet models

14-pin locking wire crimp
Pin# Function Description

1 /Opower /O Power, used with sourcing inputs or outputs.

2 1/OGND MNon-isolated 1/O Ground. Common with Power Ground.

g o1 0 to +24 VDC Programmable 1/Q Peint 1

4 oz 0 to +24 VDC Programmable 1/O Paint 2

5 O3 0O to +24 VDC Programmable 1/O Paint 2

g /04 0O to +24 VDC Programmable 1/O Point 4

7 CHA+ Channel A+ encoder input. +5 VDC logic level

8 CHA- Channel A- encoder input. +5 VDC logic level

9 CHB+ Channel B+ encoder input. +5 VDC logic level

10 CHE- Channel B- encoder input. +5 VDC logic level

11 Capturetrip High Speed Capture Input or Trip Output. 45 VDC Logic
10 Level,

12 Analegin @ Oto10V /4 to 20 mA /Oto 20 mA Analeg Input.

12 1DX+ Index mark + encoder input. +5 VDC logic level

14 |DX- Index mark - enceder input. +5 VDC logic level

Table 2.20 YO and remote encoder interface - 16-pin locking wire crimp

Revision RO42214
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246 DC power and /O - expanded I/O (Plus? with industrial connectors)

19-pin M23 industrial
. ) Pin# Function Description
Outside: Pins 1212 1 709 010 +24 VDC Programmable /O Point 9.
2 11011 0 to +24 VDC Programmable 1/O Point 11.
3 Step/Clock /0 Oto +5 VDC Step Clock /0. Can also be
configured as Quadrature or Clock Up/Down.
4 1101 0 to +24 VDC Programmable 1/O Point 1.
Direction/clock  Direction i/o. Can also be configured as quadrature
lle} or clock upfdown. +5 VDC logic level.
& +V Mator power input
Aux-Logic +12to +24 VDC Auxiliary Logic Supply Input.
7 This provides power to control and legic circuits

if main power is removed.
Aux-Ground Auxiliary Ground.

g 1103 0 to +24 VDG Programmable 1/O Point 3.
10 110 GMND Nen-isclated 1/O ground. Common with power
ground.
11 110 PWR IO Power, used with sourcing inputs or outputs.
See Section 2.3 for more details.
12 Shell Shell connect
. 13 11012 0 1o +24 VDC Programmable 1/O Point 12.
Ak 5 14 Capture/Trip High Speed Capture Input or Trip Output. +5
MD-CS100-000 (siraig 11O VDC Logic Level.
MD-CS101-000 {right- ;
Ao 15 AlN ﬁ‘gi‘;ov 410 20 mA / Oto 20 mA Analog
18 110 2 0O to +24 VDC Programmable 1/O Point 2.
17 110 4 0 to +24 VDC Programmable /O Point 4.
18 11010 0 to +24 VDC Programmable 1/O Point 10.
19 GND Power ground
Table 2.21 P1 VO and aux power, 19-pin IM23 industrial connector
-
&
3
@
8
[
3
@
@
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247 DC power and I/O - remote encoder (Plus? with industrial connectors)

19-pin M23 industrial

) ) Pin # Function Description
Qutside: Pins 1-12 1 CHA+ Channel A+ encoder input. +5 VDC logic level
2 CHEBE+ Channel B+ encoder input. +5 VDC logic level
3 DX+ Index mark + encoder input. +5 VDC logic level
4 1/0 1 0 to +24 VDC Programmable /O Point 1.
5 DX~ Index mark - encoder input. +5 VDC logic level
& +V Maotor power input
Aux-Logic +12to0 +24 VDC Auxiliary Logic Supply Input.
Inside: Pins 13 -19 7 This provides power to control and legic circuits

if main power is removed.
Aux-Ground Auxiliary Ground.

9 110 3 0 to +24 VDC Programmable I/O Point 3.
10 1/O GND MNen-isolated 1/O ground. Common with power
ground.
1 10 PWR 1/Q Power, used with sourcing inputs or outputs.
See Section 2.3 for more details.
12 Shell Shell connect
Cennectivity Options 13 CHE- Channel B- encoder input. +5 VDC logic level
Prototype development 14 Capture/Trip High Speed Capture Input or Trip Output. +5
cable: 11O VDC Logic Level.
MD-CS 100-000 { sirai I I
MD-CS 101-000 {righ- 15 AN Oto10V /4tc20mA/Oto 20 mA Analog
angle) Input.
16 11Q 2 0 to +24 VDC Programmable I/O Point 2.
17 /0 4 0to +24 VDC Programmable /O Point 4.
18 CH A- Channel A- encoder input. +5 VDC logic level
18 GND Power ground

Table 2.22 P1 1O and aux power, 18-pin M23 industrial connector

25 Options

Internal encoder  Internal differential magnetic 512 line differential encoders with index
mark are available:

Remote Encoder (FPlus2 versions only})  MDrive 23 Mation Control versions are available with differential encod-
er inputs for use with a remote encoder (not supplied).

Controf Knob  The MDrive 23 is available with a factory-mounted rear control knob for
manual shaft positioning.

Revision RO42214
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2.6 Connectivity

QuickStart kit For rapid design verifi cation, all-inclusive QuickStart Kits have commu-
nication converter, prototype development cable(s), instructions and CD
for MDrive initial functional setup and system testing.

Communication Gonverters  Electrically isolated, in-line converters pre-wired with mating connec-
tors to conveniently set/program communication parameters for a single
MDrive product via a PC's USB port. Length 12.0° (3.6m).

Mates to connector:
P2 10-pin pressure-fit IDC..........coceven s inniis e MO-CC400-001
P2 &pin M12industrial...................ccccccoeiiiene.. MD-CGC401-001

P2 10-pin wire crimp.. ... MD-CC402-001

Frototype Development Cables  Speed test/development with pre-wired mating connectors that have fly-
ing leads other end. Length 10.0" (3.0m).

Mates to connector:

P2 10-pin Wire SriMp.......cocoveevmrsssnrenrsesnersssennneennnes PO10-1434-FL3
P1 14-pin wire crimp........ocooe e eneenennn. PD14-2334-FL3
P1 18-pin M23 industrial (straight)...................o.c..... MD-CS100-000
P1 19-pin M23 industrial (right-angle) .................... MD-CS8101-000
(arc ol s [P RV17" Nely 1] NS ——— o b 0~ 0 o ]

Mating Connector Kits  Use to build your own cables. Kit contains 5 mating shells with pins.
Cable not supplied. Manufacturer's crimp tool recommended.

Mates to connector:
P2 10-pin pressure-fit IDC ... CK-OM
PZ106-pinwire crimp et GR-0D
P1 14-pin wirg erimp.......oooiimiiicceeeceen . GK-08
P3 2-pin Wire CHMB. o e assesn s aennene s @ O

=

&

3

[i

k=

_m

H

1
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MDrive®23 Motion Control 3 Mounting
3 Mounting and connection recommendations
EXPOSED SIGNALS

Hazardous voltage levels may be present if using an open
frame power supply to power the product.

Failure to follow these instructions will result in death or
serious injury.

/N CAUTION
SWITCHING DC POWER/MHOT PLUGGING

Do net connect or disconnect power, logic, or communication
while the device is in a powered state,

Remaove DC power by powering down at the AC side of the DC
power supply.

Failure to follow these instructions can result in equipment
damage.

/M CAUTION

LEAD RESTRAINT

Some MDrive mounting configurations require that the MDrive
move along the screw. Ensure that all cabling is properly re-
strained to provide strain relief on connection points..

Failure to follow these instructions can result in equipment
damage.

/A CAUTION
THERMAL MANAGEMENT

The mounting plate material should offer sufficient mass and
thermal conductivity to ensure that the motor temperature does
not eceed 100°C.

Failure to follow these instructions can result in equipment
damage.

Revision RO42214
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3 Mounting MDrive® 23 Motion Control

3.1 Mounting

Mounting Flange or Adapter Plate
(Material and thickness determined by user application —._

and thermal considerations) e

ot

Temperature sensor b

A ) should be attached
I S f atthe center of the
i
1

O T N S L] o

Mounting Hardware (Metric)*
4 x M5 - 0.50 Screw

4 x M5 Split Lockwasher

4 x M5 Flat Washer

*Het Supplied

Drill Pattern

4 Places on a @ 67.00 Circle
— Use 4.5 mm dirill. Tap to

[ M5-05
/
e o ¥
'\\
\\ | 4T.11025Q
- \\\ .»l-\'ll
7 tEr
\\ T

\ 238101

Figure 3.1 MDrive 23 mounting and drill pattern

Revision R042214

MDI23:3-2 Integrated Motor and Driver

TURUN AMK:N OPINNAYTETYO | Jani Heinonen



Liite 2 (29)

MDrive®23 Motion Control 3 Mounting

3.2 Layout and interface guidelines

Logic level cables must not run parallel to power cables. Power cables
will intreduce noise into the logic level cables and make your system
unreliable.

Logic level cables must be shielded to reduce the chancs of EMI
induced noise. The shield needs to be grounded at the signal source
to earth. The other end of the shield must not be tied to anything, but
allowed to float. This allows the shield to act as a drain.

Power supply leads to the MDrive need to be twisted. If more than one
driver is to be connected to the same power supply, run separate power
and ground leads from the supply to each driver.

3.21 Rules of wiring

] Power supply and motor wiring should be shielded twisted pairs,
and run separately from signal-carrying wires.

® A minimum of one twist per inch is recommended.

] Motor wiring should be shielded twisted pairs using 20 gauge, or
for distances of more than 5 feet, 18 gauge or better.

] Power ground return should be as short as possible to estab-
lished ground.

] Power supply wiring should be shielded twisted pairs of 18
gaugs for less than 4 amps DC and 16 gauge for more than 4
amps DC.

3.2.2 Rules of shielding

] The shield must be tied to zero-signal reference potential. It is
necessary that the signal be earthed or grounded, for the shield
to become earthed or grounded. Earthing or grounding the
shield is not effective if the signal is not earthed or grounded.

] Do not assume that Earth ground is a true Earth ground. De-
pending on the distance from the main power cabinet, it may be
necessary to sink a ground rod at the critical location.

L] The shield must be connected so that shield currents drain to
signal-earth connections.

] The number of separate shields required in a system is equal to
the number of independent signals being processed plus one for
each power entrance.

] The shield should be tied to a single peint to prevent ground
loops.

u A second shield can be used over the primary shield; however,
the second shield is tied to ground at both ends.

Revision RO42214
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3.3 Recommended wiring

The following wiring/cabling is recommended for use with the MDrive17:

22 AWG
Wire Strip Length 0.25" (6.0 mm)
Power and Ground ................ See Table 3.2 in Part 1, Section 3 of this document
3.3.1 Recommended mating connectors and pins
Communication 10-pin Friction Lock (P2) Hirose DF11-1008-2C
Crimp Contact for 10-pin Friction Lock (22 AWG)...ovoeovvervsesiennnn DF11-228C
Crimp Contact for 10-pin Friction Lock (24 - 28 AWG) ............. DF11-242858C

Crimp Contact for 10-pin Friction Lock (30 AWG)...ooicercinesnnnnen DF11-308C

170 The following mating connectors are recommended for the MDrivel 72 Units ONLY!

Please contact a | ST distributor for ordering and pricing information.

14-pin Locking Wire Crimp Connector Shell..................]ST PN PADP-14V-1-8

Crimp Pin JST PN SPH-001T-P0.5L

Power  2-pin Locking Wire Crimp Connector Shell.

Tyco 794617-2
Crimp Pin Tyco 794610-1

Revision R042214
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3.4 Securing power leads and logic leads

Some applications may require that the MDrive move with the axis mo-
tion. If this is a requirement of your application, the motor leads (flying,
pluggable or threaded) must be properly anchored. This will prevent
flexing and tugging which can cause damage at critical connection

points within the MDrive.

Power leads

\ }

’—{_____

] Y

Adhesive anchor
& tywrap

._:
=
|
|
|
I
I
=
—
\

J

& tywrap

— Communications leads

Figure 3.2 Securing leads

Revision RO42214
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4 Connection and interface

/N DANGER

EXPOSED SIGNALS

Hazardous voltage levels may be present if using an open
frame power supply to power the product.

Failure to follow these instructions will result in death or
serious injury.

/N CAUTION
SWITCHING DC POWER/MHOT PLUGGING

Do net connect or disconnect power, logic, or communication
while the device is in a powered state,

Remaove DC power by powering down at the AC side of the DC
power supply.

Failure to follow these instructions can result in equipment
damage.

4.1 Interfacing RS422-485 communication

For general RS422/485 single and party mode communication practices
please see Part 1 Section 5 of this document.

/A CAUTION
Communication GROUND LOOPS

To avoid ground loops in the system only connect communica-
tion ground to the first MDrive in the system. Do not connect
communication ground on subsequent MDrives.

Failure to follow these instructions may result in damage
to system components!

/N CAUTION

HOT PLUGGING!

Do not connect or disconnect communication while the device
is in a powered state.

Failure to follow these instructions may result in damage
to system components!

Revision RO42214
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411 P2 — 10-pin pressure-fit IDCstyle connector

Red conductor Pin# Function Description
1 TX+ Transmit plus
Fin1 2 TX- Transmit minus
2 RBX+ Receive plus
4 RX- Receive minus
o ] Auxiliary logic maintains power to the logic
Pin10 5  Aux-Logic circuitry in the absence of motor power. +12to
+24 VDC input
6 RX+ Receive plus
7 RX- Receive minus
a8 TX- Transmit minus
g TX+ Transmit plus
Communication ground only. Do not ground aux-
10 GomRiaNe logic to this pin.
Table 4.1 Communication connections, P2 - 10-pin IDC
Connectivity accessories  Mating connector Kit ... CK-01
{contains 5 connector shells, ribbon cable not included)
Communication converter cable (10Y3.0m)............. MD-CC400-001
41.2 P2 — 10-pin friction lock wire crimp
wmne Uge to cOnnect second device Pin# Function Description
0:TX4 1 TX+ Transmit plus
T HRX+: S LA : ma
: : X Communication ground only. Do not ground aux-
v : 2 Gomm@hi logic to this pin.
1T+ —L‘j—rﬁ—:; E{('de 2 RX- Receive minus
4 TX- Transmit minus
Auxiliary logic maintains power to the logic
5  Aux-Logic circuitry in the absence of motor power. +12to0
+24 VDC input
& RBxX+ Receive plus
7 RX+ Receive plus
&8 RX- Receive minus
9 TX+ Transmit plus
10 TX- Transmit minus
Table 4.2 P2 communication, 10-pin locking wire crimp
= Connectivity accessories  Mating connector kit ... CK-02
g (contains 5 connector shells, ribbon cable not included)
‘g Communication converter cable (1073.0m)............. MD-CC402-001
g
3
@O
«
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Description

Transmit minus

Transmit plus

Receive plus

Receive minus

Communication ground only. Do not ground aux-
logic to this pin.

Table 4.3 P2 communication, 5-pin M12F industrial connector

41.3 P2 — 5-pin M12 industrial connector (male)
/\\ Pin# Function
— 1 TX-
GND—+ ﬁ’? 5“ o P ———
T+ — I\\\\ﬁé% —T% "5 mxa
\‘;/ 4 RX-
X 5  Comm GHND
Connectivity accessories
4.2 Interfacing Ethernet communication

Pin# Function

Communication converter cable (10730 m)............. MD-CC401-001

Description

Transmit plus

Transmit minus

Receive plus

| T s 1 TX+
. 2 e =
J 3 RX + 2 T
[ g- RX +
6 RX -
Y
14
- 8 RX-

Receive minus

Table 4.4 F2communication, Ethemet RJ45
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4.3 Interfacing CANopen communication
4.3.1 P2 — 9-pin d-sub connector (female)
Pin# Function Description
1 NC Not connected
CAN -V 2  CANlow CAN_L bus line (low dominant)
CAN_H 3 CAN-V CAN communication ground
CAN #V—1 4 NC Not connected
5  Shield Optional CAN shield
g CAN-V Optional ground
7  CAN high CAN_H bus line (high dominant)
8 NC MNet connected
9  CAN+V +7 to 430 VDC power supply
Table 4.5 CANopen communication, P2: 9-pin D-sub female (DB-9F)
Connectivity accessories ~ Communication converter cable.............................. MD-CC500-000
4.3.2 P2 — 5-pin M12 industrial connector (female)
Pin# Function Description
1 Shield Opticnal CAN shield
2  CAN+V +7 to +30 VDC power supply
3 CAN-V Opticnal ground
4 CAN high CAMN_H bus line (high dominant)
5 CANlow CAN_L bus line (low dominant)
Table 4.6 CANopen communication, P2: 5-pin M12 female
Connectivity accessories  Communication converter cable .............................. MD-CC500-000
-
&
3
@
8
o
4
@
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Interfacing DC power

See part 1 of this document, section 3, for recommended power cable
cenfigurations.

/A CAUTION

OVER VOLTAGE

The DC voltage range for the MDrive 23 is +12 to +60 VDC.
Ensure that motor back EMF is factored into your powear supply
size calculations.

Allow 3.0 A maximum power supply output current per MDrive
in the system. Actual power supply current will depend on volt-
age and load.

Failure to follow these instructions can result in equipment
damage.

4.41 Recommended power supply characteristics

Voltage range

+12t0 +75VDC

Type

Unregulated linear

Ripple

+ 5%

Qutput current

3.0 A (per MDrive 23

Table 4.7 Recommended power supply characteristics

4.4.2 Recommended wire gauge

Cable Length: Feet (meters) 10(3.0) 25 (7.8) 50(15.2) 75(22.9) 100(305)
Amps Peak Minimum AWG

1 Amp Peak 20 18 18 18

2 Amps Peak 18 16 14 14

3 Amps Peak 16 14 12 12

Table 4.8 Recommended power supply wire gauge

Revision RO42214
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443 P1— 12’ (30.5 cm) flying leads interface

Wire Color
Red Motor power supply
Black Power ground

Table 4.9 Power and ground connections, flying leads

4.4.4 P1 — 7-pin pluggable terminal interface

Pin#
B Power ground
7 Motor power supply

Table 4.10 Power and ground connections, 7-pin terminal

4.4.5 P1 — 2-pin wire crimp interface
ap 2 Pin # PD02-2300-FL3 wire colors
—=01] 6 Power ground Black
+ 1 7 Motor power supply Red

Table 4.11 Power and ground connections, 7-pin terminal

Connectivity accessories  Prototype developmentcable................................ PD02-2300-FL3
Mating connector Kit ..., GH-04
(contains 5 connector shells, ribbon cable not included)

4.4.6 P1 — 19-pin M23 industrial interface

Pin # Signal Cable wire colors
MD-CS10x-000

B Motor power supply Blue

19 Power ground Brown

Table 4.12 Power and ground connactiens, 12-pin locking wire crimp

A mating connector kit is not available for this connector. Shop for com-
patible connectors at:

] Lumberg

] Phoenix

L] Turck

] RDE Ceonnectors

Revision R042214
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4.5 Interfacing I/0O

See part 1 of this document, section 4, for 1/0 interface configurations
and methods.

/\ CAUTION
ELECTRICAL OVERSTRESS

The general purpose |/O is tolerant to +24 VDC. The following
listed 1/O point is TTL level and only tolerant to +5 VDC:

1) Capture/Trip

2) Step/Direction

3)  Remote encoder inputs
Do not exceed +5 VDC on these peints.

Failure to follow these instructions can result in equipment
damage.

4.51 P1 — 12’ (30.5 cm) flying leads interface

Wire Color Signal

‘Whitedyellow General purpose 110 1
Whiteforange General purpose 11O 2
Whitefviclet General purpose 11O 3
‘White/blue General purpose 11O 4
Green Analog input

Table 4.13 /O connections, flying leads

4.5.2 P1 — 7-pin pluggable terminal interface

o 3 Pin number Signal
lie] : 1 General purpose /0 1
I:g 4 2 General purpose /0 2
Analog | £ 3 General purpose 110 3
4 General purpose /O 4
5 Analog input

Table 4.14 /O connections, 7-pin terminal

Revision RO42214
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4.5.3 P1 — 14-pin locking wire crimp interface (expanded I/O)

Pin Numbers Signal Frototype development cable
wire colors (iwisted pairs)
LI |
- 1 o Red
13:=tip Cl_ock 14: Direction ] ° Pair
11: Capt/Trip i- 12: Analog 2 10 ground Black
gj Lg ;l 10 /012 3 General purpose /01 Orange Pair
503 -g :g 10 4 General purpose /0 2 Black
a {xg 1 102 5 General purpose /0 3 Brown -
1A : air
pwr 2 /O ground g General purpose /0 4 Black
7 General purpose /0 9 Yellow B
air
8 General purpese /0 10 Black
9 General purpose /10 11 Blue Pai
ir
10 General purpose /0 12 Black
" Capture outputirip input Green B
ar
12 Analog input Black
13 Step clock 11O White B
air
14 Direction clock /O Black
Table 4.15 I/O connections, 16-pin locking wire crimp
Connectivity accessories  Mating connector Kit ..., CH-08
(contains 5 connector shells and the appropriate quantity of pins
to make 5 cables)
Prototype development cable (10V3.0mj)................ PD14-2334-FL3
Manufacturer (JST} part numbers  Connector shell.....................o.... PADP-14¥-1-3
-+
&
3
@«
8
W
3
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«
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4.5.3
13: Step Clock i
: Step Cloc - Directi
c 14: Direction
11; Capt/Trip [ St 12- Analog
g: m’g = 10; NIC
2 2 N/C
5 1/0a :
3:101 = :fg‘
-V 4110 2
1:1/O pwr | mm 2 /O ground

Connectivity accessories

Revision RO42214

P1 — 14-pin locking wire crimp interface (Ethernet version)

Fin Numbers Signal Frototype development cable
wire colors (twisted pairs)
1 /O power Red
Pair
2 1O ground Black
3 General purpose 1/O 1 Orange Pai
ir
4 General purpose /O 2 Black
5 General purpose 110 3 Brown Bai
ir
] General purpose /0 4 Black
7 Met connected Yellow
Pair
8 Mot connected Black
-] Mot connected Blue .
Pair
10 Met connected Black
11 Capture cutputrip input Green Bai
ir
12 Analog input Black
13 Step clock /O White oY
1a Direction clock 1/0 Black "
Table 4.16 1/O connections, 16-pin locking wire crimp
Mating connector kit ............... oo CK-08

(contains 5 connector shells a

to make 5 cables)

nd the appropriate quantity of pins

Prototype development cable (10/3.0m)................ PD14-2334-FL3
Manufacturer (JST) part numbers  Connector shell...............cccicincciicccee.... PADP-14V-1-S
Integrated Motor and Driver MDI23:4-9
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4.5.4 P1 — 14-pin locking wire crimp interface (remote encoder)
) —un Pin Numbers Signal Prototype development cable
13 |[‘)X-|. . C ‘:,F‘: 14: DX - wire colors (twisted pairs)
11: Capt/Trip Eﬁ i 12: Anslog
9:CHB + - (& 10: CHE - 1 WO power Red B
. P air
FGHAL ,':#: [ SmmmgicHA 72 /0 ground White
::: :g 1 T | p02 3 General purpose 11O 1 Orange Pai
O pwr [ B i air
I.' 2:i0gound General purpose 110 2 Black
5 General purpese /O 3 Brown Eil
ar
[:] General purpose 11O 4 Black
7 Channel A+ Yellow
Pair
8 Channel A- Black
9 Channel B + Blue )
Pair
10 Channel B - Black
1 Capture cutputArip input Green Eil
ar
12 Analog input Black
13 Index + White
Pair
14 Index - Black
Table 4.17 IYO and remote encoder connections, 16-pin locking wire crimp
Connectivity accessories  Mating connedor Kit ... s sessne e GH-08
(contains 5 connector shells and the appropriate quantity of pins
to make 5 cables)
Prototype development cable (1073.0 m)... ... PD14-2334-FL3
Manufacturer (JST) part numbers  Connector shell.............coeeviiiiiiiciiiiines .. PADP-14V-1-5
-+
&
3
@«
k=
o
3
«
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4.5.5 P1 — 19-pin M23 industrial connector (expanded 1/0)
Outside: Pins 1 12 Fin Numbers Signal FPrototype development cable
Step Clock IO wire colors (twisted pairs)
2) + @ 1 09 Vilet
uott — f ;- w1 2 110 11 Red
Shall — Y] 3 Step/Clock 110 Grey
33 \ #m&sm ] 0 ed Blue
2 ‘]" 5 Direction /0 Green
103 8 +VDC Blue
Inside: Pins 13 49 7 Aux-Logic Gray/Pink
8 Awx-Ground White/Green
9 l{ek<] ‘White/Yellow
— i captureTip 10 /O GND White/Gray
mw—%m Analog In n VO PWR Black
HE 17 ‘j 1oz 12 Shell connect Yellow/Green
13 o1z Yellow/Brown
14 Capture/Trip /O Brown/Green
15 AN White
16 1102 Yellow
17 110 4 Pink
18 11010 Gray/Brown
Table 4.18 IO connections, 19-pin M23 industrial
4.5.6 P1 — 19-pin M23 industrial connector (remote encoder)
Qutside: Pins 112
Index + Pin Numbers Signal Prototype development cable
wire colors (twisted pairs)
1 Channel A+ WViolet
2 Channel B+ Red
3 Index + Grey
4 1101 Red/Blue
5 Index - Green
Inside: Pins 13 -19 5 v Eluo
7 Aux-Logic Gray/Pink
8 Aux-Ground White/Green
// \\ 9 1108 White/Yellow
CHE: !g 1;3“‘15 T Soee® 10 /0 GND White/Gray
o4 — % o2 11 /10 PWR Black
M 12 Shell connect Yellow/Green
=== 13 Ghannel B- Yellow/Brown
14 Capture/Trip /O Brown/Green
15 AlN ‘White
18 11O 2 Yellow
17 /0 4 Pink
18 Channel A - Gray/Brown

Table 4.19 /O connections, 18-pin MZ23 industrial

Integrated Motor

and Driver
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4 Connection and Interface MDrive® 23 Motion Control
4.6 Connectivity accessory details
4.6.1 RS-422/485 communication converter cables

USB to 10-pin IDC connector P2 Electrically isolated in-line USB to RS-422/485 converter pre-wired with
F'N: MD-CC400-001  mating connector to conveniently program and set configuration param-

eters
o 5.0 (1.8m)
N
To MDrive 10-pin To computer

DG connector USE pert

S

Figure 4.1 MD-CC400-000 communication converter cable
USB to 10-pin wire crimp connector P2 Electrically isolated in-line USB to RS-422/485 converter pre-wired with

F/N: MD-CC402-001  mating connedior to conveniently program and set configuration param-
eters

RO’ (1.8m)
y \@

To computer

To MDriveFlus |
10-pin friction lock

wire crimp connector j p USB port
jb._. — in-ling converter
Figure 4.2 MD-CC402-001 communication converter cable
-
&
3
@
8
[
3
@
@
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USE to 5-pin industrial connector P2—
MD-CC401-000

Revision RO42214

Electrically isolated in-line USB to RS-422/485 converter pre-wired with
mating connector to conveniently program and set configuration param-
eters,

Mo mating connector kit is available for this connector style. Compatible
mating connectors may be purchased from the following suppliers:

] Phoenix

] Turck

] RDE Connectors

— 6.0 (1.8m)

To computer

{'}_ — 6.0 [1.&"1’-_—_— [[J\Ub&_\
i\ L g

|
= indine converler

To MDrivePius
S-pin M12 connector
{female)

C-]Erﬁ]—_—_a

G-pin M12 (male)

Figure 4.3 MD-CC401-001 communication converter

Integrated Motor and Driver
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4.6.2 Prototype development cables

Flying leads to10-pin wire crimp connector  Used in conjunction with the MD-CC402-001 communication converter
F2 -P/N: PD10-1434-FL3  cable to facilitate multi-drop RS-422/485 communication.

To MDvivePies
10-pin Iriclion lock Wire Colors Function
wire erimp connector To Communications White/Red Stripe Au-Logic
= White/Blue Stripe TX+
BlueANhite Stripe TX-
- . White/Orange Stripe RX+
- o - Orange/MWhite Stripe R¥-
10.0° (3.0m) ,f! Flying leads Grean\White Stripe GND
terminated by crimp |
pins for multidrop
nection

Mote: If not using Aux-Logic

Remove Wire (White/Red Stripe)

Remove Ground Wire
(White/Green Stripe)

Morive #n ) _ f\\
)
=

MDrive #1
Ground Connects
to 15t MDrive ONLY!

M Drive #2

Figure 4.4 Multi-drop communication using the PD10-1434-FL3

Procedure
1) Remove ground wire (unless this is the first system MDrive,
green’white stripe)
2) Remove aux-logic (if not used, redwhite stripe)
3)  Connect pre-crimped flying leads as shown in Figure 5.7 below
9
1 BlueMite Stripe
10 hite/Blue Stripe

1 OrangeMite Stiipe
& White/Crange Stripe
T

Figure 4.5 Wiring a second FD10-1434-FL3 into the 10-pin wire crimp connector,

Revision R042214
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Flying leads to14-pin locking wire crimp  The PD14-2334-FL3 prototype development cable is used to rapidly
connector P2 -F/N: PD14-2334-FL3  interface the MDrive 23 to the users controller. This 10° (3.0 m) cable
consists of a 14-pin locking wire crimp connector to plug directly into the
MDrive P1 connector with flying leads on the opposite end to interface

To MDrive P1 To Power & /O

10.0°(3.0m) [
Pin # Wire Colors Signal (Expanded Signal {Remote Pairs
features) encoder)
14 Black Step Clock WO Index = x
13 White Direction /O Index +
12 Black Analog Input Analog Input %
" Green Capture/Trip /O Capture/Trip /O
10 Black 112 Channel B - %
9 Blue 110 11 Channel B +
& Black 1o 10 Channel A= x
7 Yellow llek:} Channel A +
6 Black 1o 4 o 4 %
5 Brown o3 o3
4 Black 1o 2 o2 %
3 Orange o1 [e}]
2 Black 11O Ground IO Ground x
1 Red 11O Power O Power
Figure 46 Prototype development cable PD14-2334-FL

-+

&

3

[

ko

[}

=

@O

[+

Integrated Motor and Driver MDI23:4-15

TURUN AMK:N OPINNAYTETYO | Jani Heinonen



4 Connection and Interface

Liite 2 (48)

MDrive® 23 Motion Control

Flying leads to 2-pin focking wire crimp
connector P2 -F/N. PD0O2-2300-FL3

Revision R042214

The PD02-2300-FL3 prototype development cable is used to rapidly
interface the MDrive 23 to the users DC power supply. This 10' (3.0 m)
cable consists of a 2-pin locking wire crimp connector to plug directly
into the MDrive P3 connector with flying leads on the opposite end to
interface to DC power.

To MDrivePlus
2-pin wire crimp
Tycho connector To Power
|
=l 5 [h=
10.0' (3.0m) —

Pin# Wire Colors Signal (Expanded

features)
2 Black Ground
1 Red +V

Figure 4.7 Prototype development cable PD02-2300-FL3

MDI23:4-16
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4.6.3 Connectivity option — 19 conductor cordset

19-pin M23 single-ended cordsets are offerad to spead prototyping.
Measuring 13.0" (4.0m) long, they are available in either straight or right
angle termination. PVC jacketed cables come with a foil shield and

unconnected drain wire.
Straight Termination..
Right Angle...

To MOrivePlus
18-pin M23 Connector

MD-CS101-000

LE(H—E

130
40m)

Ensure adequate space is available within
your enclosure for the cordset connecter!

MD-C5100-000
... MD-CS101-000

TURUN AMK:N OPINNAYTETYO | Jani Heinonen

Fin# Wire Colors Signal (Expanded Signal (Remote
Features) encoder)

1 Violet o8 Channel A+

2 Red o1 Channel B +

3 Gray Step Clock Index +

4 Red/Elue 1o o

5 Green Direction Index -

& Blue +\ +W

Fa Gray/Pink Aux-Logic Aux-Logic

] White/Green Comm GND Comm GND

8 White/Yellow 1103 o3

10 White/Gray 110 GND 1o GND

1" Black 110 Power 110 Power

12 Green/Yellow Shell Connect Shell Connect

13 Yellow/Brown o1z Channel B-

14 Brown/Green Capture/Trip Capture/Trip

15 White Analog In Analeg In

16 Yellow 1702 o2

17 Pink o4 1104

18 Gray/Brown o110 Channel A-

19 Brown GND GND

Figure 4.8 MD-CS510x-000 cordset
Integrated Motor and Driver MDI23:4-17



Liite 2 (50)

4 Connection and Interface MDrive® 23 Motion Control

4.7 Mating connector Kits

Use to build your own cables. Kit contains 5 mating shells with pins.
Cable not supplied. Manufacturer's crimp tool recommendad.

Mates to connector.

P2 10-pin pressure-fit IDC ... CKE01
P2 10-pin wirg Crimp......ooo e G K02
P114-pinwire cHimpcomamvmmmmmsmasammammsmsmms R D0
P3 2-pin wirg CrMP... oo e enen s O O

Revision R042214

MDI23:418 Integrated Motor and Driver
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Liite 3 IPG YLS - 2000-SM

Contact Us Mews Careers Search Language

| N A <]

PHOTONICS

¥L5 single-mode Ytterbium fiber laser systems range up to 10 kW, operating
in CW or modulated modes up to 5 kHz. They have dynamic range from 10%
to full power with no change in beam divergence or beam profile. Y5L single-

mode systems are used in advanced materials processing requiring

extremely high power and brightness, as well as in directed energy

applications.

| -

Applications I

* Features b TEMy Mode b Maintenance-free Operation
b Qver 10 KW Average Power b Modular ‘Plug & Play’ Design
¥ HighWall-plug Efficiency ¢ Compact, Rugged & Easy to Install

— | Optical Characteristics

¥YLS-  1000-5M 2000-5M 3000-5M 4000-5M 5000-5M 6000-5M 7000-5M... 10 000-5M

Central Wavelength Range, nm 1070 10
Mode of Operation CW/modulated
Modulation Frequency, kHz 0-5
Maximum Average Power*, KW 1 2 3 4 5 & 7.0
Power Tunability, % 10-100
Fower Stability**, % =2

* Higher power levels are available upon regquest. Please contact your IPG Representative.

*% Oyer 4 hours, T=const

- General Characteristics

¥YLS-  1000-5M 2000-5M 3000-5M 4000-5M 5000-5M 6000-5M T000-5M... 10 000-5M

Cabinet Style 12U NEMA 12 25U NEMA 12 31U NEMA 12
Cabinet Dimensions (W = D = H), mm 775 = 800 = 550 850 = 800 = 1100 850 = 300 = 1400
Supply Voltage, 3-phase, WAC 400 - 430
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Liite 4 Fiber Elephant

@ ARGES

FIBER ELEPHANT

« modular heavy duty 3D scan head for fiber lasers
# suitable for vision and measurement systems, multi-kW applications and gas lasers

« fast Z-axis; focus translator substitutes expensive or unavailable flat field lens for
large apertures

» fiber coupling: Optoskand QBH, Type D, clamp for collimated fiber output @30 mm
ar @35 mm, or others on request

» fiber collimator with 80, 100, 120, 150, 170 or 200 mm focal length
= aperture 24, 36 or 50 mm
= for wavelength 1020-1080 nm

TURUN AMK:N OPINNAYTETYO | Jani Heinonen



TYPICAL CONFIGURATIONS; more on request

F-Theta objectives are available for apertures up to 31 mm. Please see the typical con-
figurations of the RHINO for these apertures.
substituting the F-Theta objective by an internal beam expander where one of the lenses

position is controlled by a galvanometer.

@ ARGES

In general the ELEPHANT is a scan head

aperture {mm) 36 36
wavelength {(hm) 1070 1070
mode SM 5M

process fiber @ {pm) 30 14
scan fieldsize 0 (mm) 400 290
Z-range {mm)} 20 10
working distance (mm) 500 350
approx.focus @ {pm) 50 30
protective glass yes yes

50 50 50
1070 1070 1070
5M SM MM
14 14 100
330 1200 200
20 750 10
480 1600 350
30 =] 240

yes  yes  yes

50
1070
MM
100
a00
140
200
500
yes

50

50
1070
MM
150
800
100
1000
900
yes

single-mode fiber laser

T
I fiber core o =]
30 um 200
20 E
LS — 4 1860
- - 120

!
A0 A0 X 90 GO0 GO0 220 B0« 800 < 450

working volume (mm?3) —

1000
00
BOO
700
200
500
400

focus diameter (pm) —

A00 000 90 B0 B0 X 220 B00 % 500 x 450

SPECIFICATION; more on page 77 et seqq.

multi-mode fiber laser

fiber core @ .+
200 pm ———
150pm 5
100 ym ———

waorking volume (mm?3) —

block aperture {mm)
beam entry/-exit displacement X {mm)

weight without objective; approx.  (kg)

24
242

36 50

35.7 550
48 48 438

aptions

water cooling; thermal stabilization; vision module with camera; air cooled mirrors;
easily detachable robot flange (available for robots of all major manufacurers); highly
dynamical 31/28 or 45/42 silicon carbide mirror set; ultra-fast beam power attenuator;

water cooled beam dump shutter

36

TURUN AMK:N OPINNAYTETYO | Jani Heinonen
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Liite 4 (3)

@ ARGES

dimensions in mm; without options
(1) cooling water; (Z) fiber coupling (3) strain relief; (4) DATA VO; (5) DC INPUT;
(6) XY4-100 / SLAVE LINK; @cooling water

1
B

1032

37
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@ ARGES

left: dimensions for apertures 24, 36 mm; right: dimensions for aperture 50 mm; laser
beam exit

38
scan_head_data_sheet.tex 2017-03-20 10:24
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Liite 5 Pohjalevyn tekninen piirustus

L3

e 5
—e—0
B & Py & 'S
B B
& B
b +
L * &
3
& B

T
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Liite 6 (1)

Liite 6 Tydstolevyn tekninen piirustus
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Liite 7 (1)

Liite 7 Sylinteriputki

SYLINTERIPUTKET 11

Saumaton kuumavalssattu,
hoonattu sylinteriputki
ID @ 20-660 mm

Marine, Offshore sekd muihin raskai-
siin ja vaativiin kohteisiin toimitamme
kuumavwvalssattuja sylinteriputkia,
asiakkaan vaatimuksiin raatadl dityina.

Seindmapaksuus: 5-100 mm
Sisdhalkaisijan toleranssi: [50 HB

Ulkehalkaisija- ja seindméapaksuustole-
ranssi: EMN10297 mukaan

Suoruus: 1 mm / 1000 mm, pyydettdesss
jopa 0,2 mm /1000 mm

Valmistuspituudet: maks, 11 m

Pyydettiessi:

- erttdin kylmiin olosuhteisiing jopa iskusitkey-
delld min, 40 ] -60"C

- 3.2 todistuksin: mm. LRS, DN GL, B, ABS
ja MRS -luckkiin

aaleja. Lujernmat materiaalit mahdollistavat

varastoimme terdslaatuja E355 ja S35512H. pienemméan halkaisijan ja ohuemman seindmén
Tehdastilauksing ja asiakaswvarastointina toimi- kéytan, miks laskee putken painoa ja sen
tamme my s seostetumnpia ja lujempia materi- my otd kustannuksia,

Teras- Myotarala, R. (M/mm?2 R [Mfmm2 Murta-venyma A % I=ku-

laatu Seinamapaksuus (mm Seinamap, (mml Seinamapaksuus (mm) sit-
zlo|=16|=40]= 63 = 80> 100 = 2 =3 |=100|£ 40 =40 =63 [= 100 keJy'S
= 40| =63 | £ 80 |= 100|= 120 = 100f= 120 =63 | = 1004= 1200 ol
SIEEIZH| 355 | 245 225 225 215 205 | 510- | 470- | 450- 25 21 20 18 27
520 | 630 a00

My Otorala, o (M/mm2

Seinarmapakauus, T (mim Seinamapaksuus, T (mim YERYMS sitkeys
=16 | = 16 | = 40 = 65 = B0 =z 16 | = 16 | = 40 > 65 A ]

= 40 | = 65 = 80 §= 100 240 | £ 65 )< 100 [-20 °C)
EZELKE 55 345 335 315 205 480 490 470 470 20 40
E42012 420 4000 ] 370 A0 [S1N]H] (=] 530 cod =] =Fi
E4a0KZ 460 440 430 410 =00 =] [=i=An] =] 20 =] 40
ECOOK 2 =] 5] 450 1 406 420 FO0 G50 570 3] &} (]
E720KE 730 670 620 =] 40 7an 750 Joo 6a0 = 40

Teradaatu| C i Mn = =1 Cr Ma [ A Cu ] Mb Ti W
LY T maks %) maksh | mas b i Ty min. B maks. % | mak=s | mats % § maks S T
S535512H |o,220 |0-0,55|0-1,6 0,030 |0,030 |- - S - - - - - -
E3EEKZ |0 - 0- 0,90- §0,030 |0,030 (0,30 0 - 0- 0,020 §0,35 0,015 (0,05 §0,05 j0 -
0,20 |0.50 J165 0,10 |0,50 0,12
E4Z0J2 |0,16- |0,10- |1,30- 0,020 |0,035 (0,30 0 - 0- 0,010 §o,30 [0,020 (0,07 §0,05 |O,08-
0,22 1050 J1.70 0,028 0,40 0,15
E460KZ JO - 0= 1,00- §0,0=20 |0,030 |O0,30 0 - 0- 0,020 §o,70 0,025 |0,05 §0,05 O -
0,20 060 J1.70 0,10 0,80 0,20
E5O0KZ |0,16- |0,10- |1,30- {0,030 |0,035 (0,30 |0 - 0- 0,010 §0,30 0,020 (0,07 J0,05 jO,08-
0,22 0,50 J1.70 0,02 0,40 0,15
E720KZ |0 - 0- 1.40- §0,025 |0,025 |0,200 j0,20- |0,30- |0,020 0,20 jo,020 j0,05 0,05 |0 -
0,20 050 J1.70 0,45 10,70 0,12

POLARPUTHI OY, SYLINTERIPUTKET JAKROMATUT TAMGOT WaA PO LARPUTKIFI
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Liite 8 Pronssiholkki

LAGERMETALL
Raka glidlager / Plain bearing
Typ SK5090/092 / Type SKS090/092
SKSI90 SKSI92
- L - Q—Lh
- = Poo~¥s o e
oo o oo E)Bege 909 C? QO
e e e e > Qo U0
A O O d |0 's) i=rvie) d |0
Poroo oo . =) o@O (;_? o0
Tekniskdata Performance index Datay Data Material/ Material
Erottarans Fipy: Tensile stwnqth Ryy: 470 Wmm'
Strackgrams Fip 0.2 field strength Rp 0.7 250 Wmm®
Forlangning i % A1k Elongation % A Kt 40 %
Hisdhet, Bainel: Hardness, Brinell: -110 HE
Bedastni Load
m"‘ﬁhm Static koad 250 Wmm® T
Samik ek :f""'"} 50-85%
sty F AL P-02%
Friktiomskoefficient Fiixtion coeff 0. W~035
Arbetstemperatur Temperature range 100/ 420 T
Varmeledningdomsga Thermal conductivity 60 Wimk
Inbryggnadsmitt fGuideline for assem bly
el Toletans Shalt Tolerance ol /7
Hus Toletans House Tokesance HT
4 D Lingd L mm/ Length L mm
mm | mm |6 | & | % | 10(12)|14)15 |16 (18| 20| 22|25 |30 [ 35| 40 (45| 50 |55 | 60 | 65 | 70 | 75 | 80 | 85 | 90 | 100|110{115/120 | 130) 140 {150}
100 | 105 L] L] ] * ] | ®
ws | 1o . L) » AL} .
m | ns * * 3 b | o .
s | 1 . . 3 10 [
Lo} us ) F o L L L f P b b el el el le (eje] | (e |
125 | 10 . 3 . L] L] [ ]
130 | 1S 3 3 ] LA L]
135 140 L L L LAE] -
ICETN N3 N Y I Y I O
s 150 L L L] LK ] [ ]
150 | 155 . L] » 2K ]
155 | 180 . . [ » 10
160 | 165 . * J | ® LA B 3K )
165 | 170 ) . > A1) L AL AE NE )
Lo} s Ff L L L F L b b L L] el el e (ejlels] e elele
175 | 180 . . ele AL
| 180 | 185 . * (20 AL AL
| 185 | 190 . . 0 1000
| o} ws | | f f F L 1 f P b b L] el el lel (elele] (e elele
195 | W L] L] » . r o |0|e
0w | WS . * > * AL AL
w5 | N0 ] ] > [ 1000
n | ns ] ] > L] JEIELNE ]
ns 10 L - . L LAL BE AE ]
no | ns . . L] . . *
05 | 1 ] 3 L] 0 L AL AE 3K ]
B0 | BS * * L] L 3K ] LA 3K 3K )
M40 | 5 . . 3 1010 A0
|20 a5 ) | L1 L p b F P b bl el (el lel [eleje] leleleje
| W0 | %5 L] * > JELAE] JAEIENE]
m | s * * > ALK ] JEIENE)
0 | 285 . . 3 210110 20000
20 | 25 * * ; JALAE ] AL NE ]
300 | 305 * * » 100 3
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LINEAR BALL BEARING UNITS LINEAR BALL BEARING UNITS LONG TYPE

Liite 9 (1)

Flange Unit Type LMEK...UU Flange Unit Lohg Type LMEK...LUU

h
e
&mmﬁwm

[}

[}

[

laloy
L.
Dimensions: mm Dimensions: mm
Article Mo o, Load capacty Article No Mo Load capacity
of ball of ball
rows mows
Dynamic  Static
namic  Static
4 D L D K H PCD dl xd& xh Eonzu e ¢ D L DI K H PCD d x d2 x h o G
N 2. S WE O R B OBE S B oue 55 70 40 LMEKAZLUL 4 d2 22 &1 42 32 6 32 45x B x 44 | 657 1200
R T e e o e GE i e b 590 790 LMEKIBLUU 5 16 26 68 46 35 B 36 45x% B x 44| 1230 2350
INEEL: B .18 BE ok AR Bm B war wfeiou T owmdd || B8O G LMEKZOLUU & 20 22 80 64 42 B 43 66x 95 x 64 | 1400 2760
T T N A T UWEK2ELUU 6 25 40 2 62 B0 B 51  BE8x 95 x 54 | 1860 3140
LWEKZSUL 8 25 40 S8 &2 80 8 &1 85 x 9 x 64 | 000 1800 UWEKSOLUU 6 @0 47 128 76 60 10 62 66 % 11 x 65| 2480 5490
LVEKSOUU & @0 47 68 76 60 10 62 66 x 1 % 65 | 1600  28m0 D O R L O R SR R e el e
LMEKAOUL 6 40 62 B8O OB 75 44 &0 e 44 % 8 So0n 4100 LMEKSOLUU 8 50 75 192 112 83 13 w4 9 X 14 X 88| 8200 16220
IMEKEBUL 6 20 75 400 12 B 43 o4 5 x 4 x 84 | sem oo LMEKEOLUU & 60 S0 209 134 106 18 2 11X 17 X 1 OO 20400
LMEKEOUU 6 €0 90 125 134 106 18 H2Z H x 175 x 108 | 4800 10000

Other types on request
Other types on request

Liite 9 Laakeri LMEK8UU
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Liite 10 Ohjaava akseli 8 mm

ROLLCO

SFPECIALIZED
O LINEAR MOTION

e

1p=80% a 1um 1,/1000
— l Ra=0,25 2 -

Product Mo

e

Medel

Pracigion Shaft

FProduct Attribute

d B

Wikt [kg/m} 0,39

Kixd W B

Rht [max} 1.0

h& 0-9

tl 4

12 G

13 300

Address: Rallco AR Phane: fd42- 1500 40

Box 22234 Wab: wanw. ol ko se
Ekvandan 3
250 24 Helsingbarg
Sweden

TURUN AMK:N OPINNAYTETYO | Jani Heinonen



Liite 11 (1)

Liite 11 Laakeri 626-2Z

626-2Z

SKF Explorer

Dimensions
- B
Tfl d 6 mm

— 5
n @—; D 19 mm

[5:3 d
B 6 mm
D O, dd d, = 1141 mm
D2 = 16.5 mm

m L min. 0.3 mm

Abufment dimensions

——@— d 5 min. 84 mm

a d a max. 11 mm
D max. 16.6 mm
Da da a
r max. 0.3 mm

O

Calculation data
Basic dynamic load rating C 2.34 kN
Basic static load rating C 0 0.95 kN
Fatigue load limit P y 0.04 kN
Reference speed 80000 r/min
Limiting speed 40000 r/min
Calculation factor k, 0.025

Calculation factor fo 13

Mass
Mass bearing 0.0088 kg
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Liite 12 Kiinnityslevyn tekninen piirustus
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Liite 13 (1)

Liite 13 Teran tekninen piirustus
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Liite 14 Kaapan tekninen piirustus
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Liite 15 (1)

Liite 15 Lineaarijohteeseen HSR15A tulevan
kiinnityspalan tekninen piirustus
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Liite 16 (1)

Liite 16 HSR15A

Models HSR-A and HSR-AM, Models HSR-LA and HSR-LAM

W

48— o : W
lITnITI i HH
M (K
Ha
Wz Wi
Models HER15 {o 35ALAAMLAM Models HSR45 to 85ALA
Outer dimensions LM block dimensions
Model No. ~ [Heig engih Gt
nipple
mlwlco|e|e|ls|ule|T|[n|k|n]|E H:
SR T | 2¢ | 47 |5656] 38 | 30 | Ms 388 7 | 11 |193] 43 | 55 [Pet0zie 35
SR TAw | 20 |63 |74 | 53 [0 [me [s08] — |10 [ o5 |26 | 5 |12 | e-mer | 4
SR 0w | 20 |63 [ o0 | 53 |40 |me[ess| — [10]os|26] 5 |12 |emer| 4
MR oA | 20 | 70 [831] 57 | 45 | M8 [s95] — | 11 | 16 [305] & | 12 | e-MeF | 55
TSRZLR " [ 36 | 70 [1022] 57 | 45 | M8 [78.6] — | 11 ] 16 |305| 6 | 12 | B-M6F | 55
2R30am | 42 |90 | 88 | 72 | 52 [Mi0f704] — | 8 | 18 | 35 | 7 | 12 | B-M6F | 7
m‘[ﬁh‘ 42 | 80 [1206| 72 | 52 |M1D| 83 8 18 | 35 7 12 | B-M&F | 7
SRR | 48 | 100 |100.4] 82 | 62 [mi0]e0.a| — [ 12 | 21 [405] & [ 12 [Bmer [ 75
SR 3otAw | 48 | 100 [1348] 82 | 62 [M10|10s8| — [ 12 [ 21 [405| & [ 12 [ BmeF |75
[ASR 454 139 ]
R ot | 60 [120] ;75 100 [ @0 [mr2[ 38| 25 [ 12 | 15 [ 50 [ 10 [ 16 [e-prise| 10
[HSH 558 163 118
HSR G5LA 70 | 140 201 1 116 | 85 |M14 1581 28 (13517 | 57 | 11 16 |B-PT1/8| 13
[HSR 65A 186 147
HeR ety | so [ 170 |28 142 [ 110 [mi6| 127 a7 [215] 23 [ 76 [ 19 | 16 [-pTise] 14
[HSR 854 245 6] 78
HeRen, [ 110] 215 [555 165 [ 140 [ma0 2355| 5528 [ 30| o4 [ 23 | 16 [e-pTim| 16
HSR25 A 2 QZ UU Co M +1200L P T M -1
i Contaminabon Symbaol for
Model pof | WithQz P Slalnlessﬂael LM rail length Slﬂ"f;m'*' ok used
number L block Lwnwbrﬁﬁ?‘} {in mim} ;i“,:“:: forbMrad | on the same
. plane (*4)
No of LMblocks  Nonici (o ymbal - ) R g s S bty Egh scouracy grade I
usad on the same Light pralaad {C1) Preclslon grads fP)JSI.pe( precislon grads (SP)
rasl Medium preloag (C0) Ultra procizion g
(*1) See inati i y on A-368. ("2) Sea A1, (- 3)5eeA—IIQ ("4) See A-58.

Mote) This model number indicates that a single-rail uni constitutes one set. (i.e.. required number of sels when 2 rais are
used in parallel is 2 at a minimum.)
Those models equipped with OZ Lubricator cannot have a grease nipple.

B-62 THIK
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Liite 16 (2)

K]
4] <
wdz l-
milk [ ]
|
h
M L . | C
J I i =
gt 2
L F =3
L]
Unit: ren
LM rail dimensions ﬁ,&ﬁ;“ Stalic permissible moment kN-m* Mass
M- Mo M| M LM
Width Height| Pitch Lengtr] © | G | P A [Pl

=h = I )
w T [ooube| T [oueie| 1
|00 Ve[ M| F | dotdh | Max | RN RN (B e |piosk | kg | kem

15 | 16 | 15 | 60 [4.5<7.5%53 (ﬂ> 8.33)13.5[0.0205(0.457 |0.0805|0.457 |0.0344| 0.2 15
20 |215| 16 | 60 | 6x95x85 | 3900 138[238]0.19 | .04 019 104 [0201 035 | 23

20 |215] 18 | 60 | 6x95x85 21.3|31.8|0323( 1.66 (0.323| 1.66 | 0.27 | 047 23

19.9134.410.307| 1.71 |0.307| 1.71 |0344] 058 | 33

(1480)
3000

(2020}
23 |235| 22 | 60 Tx1=8 {g} 27.2|1459|0529( 2.74 [0.529] 2.74 |0459| 075 33

23 |235| 22 | 60 TR0

2 [ 31| 26 |80 [ oxtaxtz [ 3000 28 [s68|0s24| 27 [0s24 27 [ose2] 11 [ 48

28 | 3| 26 | 80 8x 1412 [%E?é] 373(625|0869| 4.37 |0.889| 4.37 (0.751] 1.3 4.8

34 [33] 20 [ 80 | oxtaxiz [ 3090 1373]611[0782] 3.5 [0782| 3.5 [0s0s| 16 | 66

34 |33 | 20| g0 | oxtaxi2 | 3808 1s02fe15( 132|635 (132|635 12| 2 | 68
B0 (56] 142 | 702|142 [ 782 | 183 2B

45 |37.5) 98 [105 | 142017 | 3090 (g5 4|27 | 244 | 126 | 244 | 126 | 243 | 33 | 11

2 ) K e A A BT A
T |5 48 (B35 48 (B35 [582| 85

63 |535] 53 | 150| 18x26x22 | 3000 | 45 | 596 | 672 | 405 | 8.72 | 405 | 7.7 | 107 | 223

20|30 (637 [ 456 [8.31 [456 | 11 17
85 | 65 65 | 180 | 243528 | 3000 | %97 | 412|142 | 725 | 142|725 |1a7| 23 | *2
olte) Symbol M indicates that slainless sleel is used inIhe LM block. LM rail and balls. Those models marked with this symbol
are therefore highly resistant to corresion and envirenment.
The maximum length under “Lenglh*" indicates the standard maximum length of an LM rail, (See B-82)

Stafic permissible moment”: 1 block: static permissible moment value with 1 LM block
Dauble blocks: static permizsible moment value with 2 blocks closely contacting with each other

Description of Each Option =*A-351  Dimensions=B-223 w B-63
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Liite 17 KR30H

Model KR30H Standard Type

Model KR30HITIA (with a Single Long Nut Block)
Model KR3OH LI (with Two Long Mut Blocks)

L1
59 LM rail lengih 11
16 i1, 744(722%) 2¢n-5.5 through hole, Bl
|18 4-M5 decth § 54 ¢ 9.5 counter bore depth 4.5
& 30
s T 3 r — -‘ ; A
] = %5 =1
g o HL_'W # =
@ g Tl e 1" O
I ; 8
2.M2.6 depth 5,/ 2¢-M2.6 depth 3.5
F
H (m—1)xF (H)
0 3 18, L T4A4AMIN
3 12| 8.5 {Dimension with
T | 'I [‘lwo.u blocks in
i 1 d =1}
N LS e 1 —
19 2 f T T = + = = c
f S " - e
I i
B—+ - 100
G n—=1y<100 (G)

Nipple orientation
With a single nui blogk

B-B cross section

LM rail length | Overall [ Avallable stroke [ T o T ¢ Sverall main unt_|
S e @E““ %B— (mm) | @) [ @y | M| ™ ﬁr“"“
150 720 | 588 75 | 25 | 100 | 2 7 3
200 270 1068 — 50 | 50 H H 16 =
300 370 208.8 1344 50 50 200 3 2 22 25
a0 70 388 | 2544 | 00 | 50 | 20 | 4 ] PR 3
500 570 | 4088 | 344 | 50 | 50 | 200 | 5 3 k¥ 35
600 B0 T06.6_| 4944 | 100 | 50 | 5 3 EE] L5l

Mate1) The available stroke range of model KR30H [T B indicates the value when two nut blocks are used in dose contad
with each clher.

For modal number codin

Mote2) " indicates the block lel

B-270 TrHIK

. see B-290.
h when calculating the available stroke range. With type B, it i 146.6mm.
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Model KR30H (with a Cover)

Medel KRI0OHLITIA (with a Single Long Mut Block)
Model KR2OHLIIE (with Two Long Nut Blocks)

L1
LM rail length

4-M5 depth 10

Te__4-M2depthd
{from the backside)

Jojen)ay apino W

B
- g f  — .
At ,.;[:F —— T

B—

2-M3 depth 5 @
AN =
o o LN o
w o ""-!] ; hd 9
S e~
W
QLéi 4-M4 depth 8
A arrow view B-B cross section
LM raillength m Avallable stroke range (mm) main unit mass
{mm) L(mim) Type A Type B Type A Type B
150 220 568 - 16 -
1] 270 88 = T8 =
300 370 88 1344 74 783
a0 470 306.8 T34 3 343
500 570 088 34 35 353
] i) 8.8 I34 a1 453

Mote) The available stroke range of model KR30HLIIB indicates the value when two nut blocks are used in close contact with
each other.
For model number coding, see B-290.

Description of Each Option=A-430 Dimensions=B-301 TH B-271
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Model KR30H Standard Type

Model KR30HICIC (with a Single Short Mut Block)
Medel KR30HLID (with Two Short Nut Blocks)

L
59 . LM rail length N
h1, 48.9046.7") 24n-5.5 through hole, N
285, '] #9.5 counter bore depth 4.5
7
: 2 . |
& Te s 3
@ > [ ]
— [ R E——
: ;Iﬁg; & =
| { |
2M2.6 depth 5,/ /2-M5 depth 8 | "\ 2xni-M2.6 depth 3.5
F :
H (mi—1)xF (H)
10_ 31 _18 48.9MIN
3 12| . Bimension wit
i '] v nut bocks in
& 8 B+ kckse coctacy
A BTl S, ==
S0 S I = a— | S—
:
g | T 100 |
G (n—1)x100 G)
Mipple orientation
With a single nui block
=gt

LM rail length | Sveral Avallable stroke H & ¢ Overall main unit
iy " | Jength ﬁ%r @my | qm) | @my | | 1.!?—:‘52%
— 150 70 | 843 4 | 5 | 5 |0 2 [ 2 3 :
200 0| 143 [ 854 | 50 | (70 [ 2 ] 15 T867 |
300 370 | 2343 | 1854 | 50 | 50 | 200 | 3 2 21 727
a0 LXi] 333 | 2854 | 200 | 4 z 7B 277
— 500 570 | 43 | 3854 | 50 | 50 | 200 | 5 3 EX 32
[ 600 670 T30 | 4854 | 200 5 3 3T 38|

Maote1) The available stroke range of model KR30H (1 D indicates the
with each clher.

For modal number codin
Note2) * indicates the block le

B-272 THIK

. see B-290.

value when two nut blocks are used in close conlact

h when calculating the available stroke range. With type D, itis 35.6mm.
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Model KR30H (with a Cover)

Model KRIOHLILIC (with a Single Short Nut Block)
Model KRIOHIID {with Two Short Nut Blocks)

L1
LM rail length

__4M2depthd 5[] 21 |
{from the backside)

Jojen)ay apino W

-.l
i|
o
. - a\
%
E-B cross section
main unit mass
Type C Type D
14 1.64
K] E:Z]
2.2 244
28 308
EE 354
38 414

Mote) The available stroke range of model KR3OHLILID indicates the value when two nut blocks are used in close contact with
each other.
For model number coding, see B-290.

Description of Each Option=A-430 Dimensions=B-301 TH B-273
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Liite 19 MDrive 23 Linear Actuator

MDrive®23 Linear Actuator
Motion Control

€%

Introduction

Specifications

Mounting Recommendations
Interface and Connectivity

LM
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MDrive® 23 Linear Actuator Motion Control 1 Introduction

1 Introduction

MDrive® linear actuators combine leading all-in-one integrated motion
technaology with linear motion to deliver high accuracy, unsurpassed
repeatability and long life, all in a package that is extremely compact
and affordable.

1.1 MDrive 23 linear actuator unit overview

1.1.1 Linear actuator styles

Two (2) linear actuator styles of MDrive 23 integrated motor + driver
solutions are available:

] Non-captive shaft — a screw runs through the MDrive and
moves axially as the motor rotates

u External shaft — a rotating screw, integral to the motor shaft,
moves a screw-mounted nut axially

Precision rolled lead screws used with MDrive linear actuators are
designed specifically for motion control applications to deliver maximum
life and quist operation. Corresion resistant and non-magnetic, screws
are manufactured from premium grade stainless steel and available with
optional coating.

1.1.2 MDrive 23 linear versions

Three (2) MDrive 23 integrated versions provide a choice of features and
capabiliies:

| Microstepping — motor + driver
] Motion Control — motor + driver + controller

MDrive14 linear actuators feature high torque 1.8° brushless NEMA 23
single length step motors with integrated electronics, providing the lead-
ing technology solution for all-in-one linear motion applications.

Unsurpassed smocthness and performance delivered by MDrive 23
products are achieved through IMS's advanced 2nd generation cur-
rent control. By applying innovative techniques to control current flow
through the motor, resonance is significantly dampened over the entire
speed range and audible noise is reduced.

The MDrive 23 accepts a broad input voltage range from +121to +75
VDC, deliveting enhanced performance and speed. Oversized input ca-
pacitors are used to minimize power line surges, reducing problems that
can occur with long cable runs and multiple drive systems. An extended
operating range of —40° to +85°C provides long life, trouble free service
in demanding environments. mapping and extended node identifier.

Motor configurations include a single shaft rotary in four lengths, and
linear actuators with long life Acme screw*™*.

Revision RO42214

Integrated Motor and Driver MLI23:1-1

TURUN AMK:N OPINNAYTETYO | Jani Heinonen



1 Introduction

Liite 19 (8)

MDrive® 23 Linear Actuator Motion Control

1.2 Product identification

P1
VO & power

F = llying loads

C = locking wire crimg

P = pluggable terminal

B =DE%. anly with CANopen Comm

Optional encoder
For N0 encixs, ol aty -£
Apachcanon WOR [T fs bor

Phf MLI3 (=] R [o4] 23A7

| RSA2k

ez MLI3 [2] C [2] 23A7

Capopen comm

 comm

MNar-captive shaft

~ M=matric

Somw haad)

Figure 1.1 Standard product options
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MDrive® 23 Linear Actuator Motion Control 1 Introduction

1.3 Documentation reference

The following User's manuals are available:

n Product manual, describes the technical data, installation, con-
figuration and programming of the product.

n Quick Reference, describes the basic wiring, connection and
use of this product. The quick reference is shipped in printed
form with the produdt,

This documentation is also available for download from the IMS web site
at http:/Awww.imshome.com

1.4 Product software

The MDrive 23 Linear Actuator motion control integrated motor and
driver may be programmed using any standard ASCI| tx«t editor and
ANSI terminal emulated. The recommended environment is the IMS
Terminal Interface, which is a combined terminal/program editor tailored
for use with IMS motion control products. This free software may be
downloaded from http://www.imshome.com/software_interfaces. himl.

Installation and usages instructions are to be found in the MCode Pro-
gramming Manual, which is correlated to this document,

Revision RO42214
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MDrive® 23 Linear Actuator Motion Control 2 Specifications
2 Specifications
2.1 Mechanical specifications

2141 Non-Captive Shaft

Side view Front view

190
@E3)

j 008 +000
: 0 w)n"”*
i

- 20
|

.
!

—0 0157

A~ @ 50)
2] Serove ond opions
752 <7 gon Gylal drawangs

T—@ 1 5000002

m_ (D31 £01)
Lt —
L. 0 268 1 EEE 0008 S0

(B7.3) @71 02 80)

A0w240 22290 -

(TE2 10 608 6) (EEASG)

Load limit
Mominal load limit: 200 Ibs (91 kg)

Screw specifications

Screw material Standard screw Screw end options

MDrive Linear Actuator  Cimensiors in inches (mm: Metric end UNG end

precision rolled lead Threaded end | M&x 1 0mm [1/4-20 UNC-24
" thread o thread o

screws are designed 300240 g | v oce | wirin acs:

specifically for motion (762 10 6026) W ity {0, 7eren) (1.3mm)

control applications to Ew) of shoulder | of shoulder

and quist operation. i _/ & 02982 +00M

i i e Soew end oplions &

Corrasion resma.m 0FS g s E‘Pﬁgnn L} ] (@ Bmm +0.003)

and non-magnetic, (a.52)

screws are manufac-

tured from premium None

grade stainless steel.

Lead options

Screw coating r
An optional teflon T
screw coating is avail- -
able for smeooth opera-
tion and extended life.

Cantilevered loads
Unsupported loads and side loading are not recommended for non-captive shaft MDrive® linear actuator products.

Calculating screw length
Screw length = [mounting surface plate thickness| + [1.8" (45.7mm)] + |desired stroke length|

Figure 2.1 Non-captive shsft mechanical specifications
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Integrated Motor and Driver MLI23:2-1

TURUN AMK:N OPINNAYTETYO | Jani Heinonen



Revision R042214

2 Specifications

Liite 19 (12)

MDrive® 23 Linear Actuator Motion Control

21.2 External Shaft
2.1.2 External Shaft
Side view Front view
0
{!'83]
3018240
‘| P FE2 150088
005000
:> (16s01) 050 5
?l azm™ L
25 Serew end aplicns
(72) gf;f] e datal drinvings
b
T—p 1500 0000
Seawand -/ (@381:01)
| i
1.34 —ul o018 Hem
@O e G e 1EBsaR0. |
(67.31)
MNut detail /load limit
B—s] _’I" B—"
F F e
]
i
1 m{ 9
-1 ’
General purpose nut Anti-backiosh rut 0 E
Flangs shaps Fl oo irangs
16 | 020
@a1)|E.08
15 020 | 020 |1
38 1)| (5 .08 | (.09 | (28
Screw specifications

Screw material Standard screw Screw end options
MDrive Linear Actuator Dimersions in inches (mm)

L Metnc and UNG and
precision rolled lead TR Thieaded end | MEx 1 0mem | 14-20UNC24
SCrews are cormesion (762 1o 609 6) treadio | theead o
registant and non-mag- 0. r;n within QL0 | within 0.08°

. {127) (0 TEmm) {1.3mm)
netic, manufactured of shoukder | of shoulder
from premium grade
318.I1|893 S‘ﬂel ., Screw end opltions Smoolh end

Fs-";;] (58e detais at nght) @ 02362 10,00
Screw coating (@ Bmen +0,003)
An optional teflon screw | i
ead cplions
coating is available for e Qp o -
smooth operation and e None
extended life. Scrowh | \ —
ScrowB
Screw D |0.0833 (2 116) |0.0003
Cantilevered loads
Loads for external shaft MDrive® linear actuator products MUST BE supported, Side loading is not recommended.
Calculating stroke length
Available stroke length = [screw length] — [nut length] — [mounting surface plate thickness|
Figure 2.2 Sealed mechanical specifications
MLI23:2-2 Integrated Motor and Driver
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MDrive® 23 Linear Actuator Motion Control 2 Specifications
2.2 General specifications
221 Electrical specifications

Condition Min Tvp e Unit

Single, double and triple

Input voltage range lengthe motors

+12 —_— +75 vDC

Max power supply current” Single length motors

12
Aux-Logic Input Voltage —_ +12 —_— +24 vDC
Max.Aux;Logic Supply Current (Per _ _ _ 194 _
MDrive)

“per MDrive 23, Actual current depends on vollage and load.
** Maintains power to control and feedback circuits Jonly] when input
voltage is removed

Table 21 Electrical specifications
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Integrated Motor and Driver MLI23:2-3

TURUN AMK:N OPINNAYTETYO | Jani Heinonen



Liite 19 (14)

2 Specifications MDrive® 23 Linear Actuator Motion Control

222 Standard I/O specifications (plus)

Condition Min Typ Max Unit
General Purpose 'O - Number and Type
Plus (/O Points 1-4) o 4 110 pdn?s cgnﬁguratl[g a§ sinking or
sourcing inputs or sinking outputs
General Purpose IO - Electrical
Inputs - TTL — +24 VDC
Sinking Outputs (All) — — — +24 VDC
Qutput Sink Current (Plus) One channel _— — B00 mA
Logic 0 —_ - <0.8 vDC
Logic Threshold
Logic 1 - — »22 VDC
Sinking Ovwver temp, short circuit
Protection i i
Sourcing Transient Over Voltage, In%{gﬂn:e
p
Analog input
Resolution -
\eltage Mode 0to+5VDC, 0to +10VDC
Range
Current Mode 4to 20 mA, 0 to 20mA
Clock 'O
Types - Step/Direction, Up/Down, Quadrature
Logic Threshold _ +3VDC TTL Inpul.k'lgll__DC;lgT:tG[:thni
Trip Output/Capture Input
Logic Threshold _ +5VDC TTL Input, TTL Output (with 2

k2 Load to Ground

Table 2.2 VO specifications

Revision R042214

MLI23:2-4

TURUN AMK:N OPINNAYTETYO | Jani Heinonen

Integrated Motor and Driver



Revision RO42214

MDrive® 23 Linear Actuator Motion Control

Liite 19 (15)

2 Specifications

223 Expanded I/O specifications (Plus?)
Condition Min Typ Max Unit
General Purpose 'O - Number and Type
8 140 peints (4 if configured for
Plus (/O Points 1-8) — remote encoder) configurable as
sinking or sourcing inputs or cutputs
General Purpose IO - Electrical
Inputs Sinking or Sourcing TTL — +24 vDC
Outputs Sinking — — +24 VDC
Sourcing +12 +24 VDC
Qutput Sink Current (Plus) One channel — — 600 ma
Motion 'O
Range 0.001 — 2.000
Resolution — — 32 bit
Electronic gearing Thieshod — — LU
Filter range 50nSto129us
{10 MHz to 38.8 kHz
Secondary clock out ratio 11
. N Filter range 0nSto129us
High speed position capture (10 MHz to 38.8 kHz
Resclution —_ — 32 bit
Speed _— —_ 150 nS
High speed trip output Resolution — — 32 bit
Threshold — — TTL vDC
Q) rermaote loop)*
Type User supplied differential encoder
Steps per revolution See motion specifications table
Resalution User defined . Note: microstepsirev = 2X the encoder co!.lr}tsfrev
minimum.
“Remote encoder inputs replace 110 points 4-8 and step and direction 110
Table 2.3 Expanded /O specifications
224 Communication specifications
Condition Min Typ Max Unit
RS-422/485 (standard)
BAUD rate - 4.8 115.2 kbps
CANopen (optional)
Type 2.0B active
BAUD rate - 10 kHz - 1 MHz -
Application layer ersion 3.0 D&301
Device profile Versien 2.0 DSP-402
[n) — 11 or 29 bit
Isclation — Galvanic
Table 24 Communication specifications
Integrated Motor and Driver MLI23:2-5
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2.25 Thermal specifications

Min Typ Max Unit
Heat sink temperature non-condensing humidity -40 — +85 oC

Motor temperature non-condensing humidity -40 — +100 o2

Table 25 Thermal specifications

2.26 Motion specifications

Microstep Resolution - Open Loop

MNumber of microstep resclutions 20

Available microsteps per revolution
200 400 800 1000 1600 2000 3200 5000 5400 10000
12800 20000 25000 25600 40000 50000 51200 36000" 21600° _ 25400°

1=0.01 deg/pstep  2=1 arc minute/pstep  *3=0.001 mm/ustep
* 1" per revolution lead screw

Microstep resolution (closed loop figuration - (optional)

Steps Per Revolution (Fixed) 51200
Position Resolution 2048
O diffe. ]

Type Internal, Magnetic
Resolution (Lines) 512
Resolution (Edges) 2045
Counters

Counter 1 (C1) Type Paosition
Counter 2 (C2) Type Encoder
Resolution 32 bit
Maximum Edge Rate 5 MHz
Velocity

Range £5,000,000 Steps/Sec.
Resolution 0,5961 Steps/Sec,
Acceleration/Deceleration

Range 1.5 % 10° Steps/Sec.”
Resolution 90.9 Steps/Sec®

Table 26 Motion specifications

Revision R042214
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227 Software specifications

Program Storage Type/Size Flash/6354 Bytes
User Registers (4) 32 Bit
User Program Labels and Variables 192

Math, Logic and Cenditional Functions

+ - X, % 5, >, =, 5, 2, AND, OR, XOR, NOT

Branch Funclions

Branch and Call {Conditional)

Party Mode Addresses

62

Enceder Functions

Stall Detect. Position Maintenance, Find Index

Predefined IfO Functions

Input Functions

Home, Limit+, Limit -, Go, Stop, Pause, Jog+, Jog-, Analog Input

Qutput Functions

Mawing, Fault, Stall, Vielocity Changing

Trip Funclions

Trip on Input, Trip on Position, Trip on Time, Trip Capture

Table 27 Software specifications

228 Motor specifications

Holding torque

90 oz-in (64 M-cm)

Rotor inertia 0.0025 oz-in-sec’ (0.18 kg-cm?)
General purpose 200 Ibs (91 ka)
Maximum thrust (Mon-captive)
With anti-backlash nut —
General purpose 60 Ibs (27 kg)
Maximum thrust (Extemal)
‘With anti-backlash nut 25 Ibs (11 kg)

General purpose

0.005" (0.127 mm)

Maximum repeatability (Non-captive:
P oil Sl With anti-backlash nut

General purpose
Maximum repeatability (External)

0.005" (0.127mm)

With anti-backlash nut

0.0005" (0.0127 mm)

screw misalignment

+1°

‘Wieght without screw

22002 (6250 g)

Table 2.8 MDrive 23 linear actuator specifications

Revision RO42214
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229 Speed-force performance curves

+24 VDC
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Figure 23 Motor performance curve — +24 VDG
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23

2.3.1

10-pin friction fock wire crimp

RS-422/485 communication

Pin# Function

Connectivity specifications/pin assignments — Communication

Description

1 TX+

Transmit plus

2  Comm GND

Communication ground only. Do not ground aux-
logic to this pin.

3 RX- Receive minus
4 TX- Transmit minus
Auxiliary legic maintains power to the logic
5 Aux-Logic circuitry in the absence of motor power. +12to
Connectivity Options 424 VDC input
USE to RS-4220485
Gonverter: 8 RX+ Receive plus
MD-CC402-001
7 RX+ Receive plus
Mating connector kit: - A
CK-02 & RX- Receive minus
Mig PIN: 9 TX+ Transmit plus
il 10 TX- Transmit minus

Hirose DF 11-1008-2C

Fins
Hirose: DF11-24285C

10-pin press-fit (IDC style)

Table 28 P2 communication,

Pin# Function

10-pin locking wire crimp

Description

Connectivity Oplions
USE to RS-422485
Converter:
MD-CC400-001

Mating eonnector kit:
CK-01

Mig PN
Shell
SAMTEC: TCSD-05-01-N

Ribbon calbie
Tyveo: 1-57051-8

1 T+ Transmit plus

2 TX- Transmit minus

3 RX+ Receive plus

4 RX- Receive minus
Auxiliary legic maintains power to the logic

5 Auwi-Logic circuitry in the absence of motor power. +12to
+24 VDC input

& RX+ Receive plus

7 RX- Receive minus

8 TX- Transmit minus

9 THs+ Transmit plus

10 Comm GND

Communication ground only. Do not ground aux-
logic to this pin.

Table 2.10 P2 communication, 10-pin pressure fit IDC/SAMTEC

Integrated Motor and Driver
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23.2 CANopen communication option

9-pin D-sub female (DB-9F)

Pin# Function

Description

1 NIC Net connected
2 CANlow CAN_L bus line (low dominant)
2 CAN-V CAN communication ground
4 NC Net eonnected
5  Shield Optional CAN shield
& CAN-V Optional ground
7 CAN high CAN_H bus line (high dominant)
Connectivity Options
USB to GANapen comverter: 8 NC Mot connected
BB L 9 CAN+V +7 10 +80 VDC power supply

Table 2.11 CANopen communication, P2: 8-pin D-sub female (DB-9F)

Revision R042214
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2.4 Connectivity specifications/pin assignments - Power and I/O
241 Power and /O - standard I/O (Plus)
12" (304.8 mmj flying leads
Wire Color  Function Description
White/vellow 1101 General purpose /O point 1
1200 E]V’ﬂ" White/orange /0 2 General purpose 1/O point 2
Qs A Whitenviclet 1103 General purpese /O point 3
L) Pl Whitelblue /0 4 General purpose 1/O point 4
( ) Oto +5 VDC, 0to +10 VDC, 4 to 20
Green Analog input mA 0 1o 20 mA
Black GND Power and auxiliary ground
Red + Motor power

Table 2.12 Power and /O interface - 12" (308.8.mm) flying leads

7-pin pluggable terminal
Pin # Function Description

1 1101 General purpose /0 point 1
o MmO 2 o2 General purpose /O point 2
d me purp P!
o MO 3 os General purpose /O point 3
o MO - -
o MO 4 104 General purpose /O point 4
o DO

. Oto +5 VDC, 0to +10 VDG, 4 to 20

al MO 5 Analog input mA, 0 1o 20 mA

=] GND Power and auxiliary ground

T +V Motor power

Table 2.13 Power and /O interface - 7-pin pluggable terminal

Integrated Motor and Driver
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24.2 DC motor power
2-pin friction lock wire crimp
Pin# Function Description
1 +V +121to0 +60 VDC motor power
2 Ground Power supply return (ground)
Table 2.14 P3 DC power, 2-pin lecking wire crimp
Connectivity Options
Prototype development
cable PO-02-2300-FL3
Mating connector kil:
CK-04
Mig PN
Shell
Tyeo 794617-2
Pires
Tyeo 794610-1
2.4.3 I/O - expanded I/O (Plus?)
14-pin locking wire crimp
Pin# Function Description
1 /O power  1/O Power, used with sourcing inputs or outputs
2 1O GND Non-isolated |/O Ground. Common with Power Ground
3 o1 0to +24 VDC Programmable /O Point 1
4 loz Oto +24 VDC Programmable I/O Point 2
5 O3 Oto +24 VDC Programmable I/O Point 3
6 104 0Oto +24 VDC Programmable /O Point 4
7 Vo9 Oto +24 VDC Programmable I/O Point 9
& 1010 0to +24 VDC Programmable /O Point 10
g lon Oto +24 VDC Programmable |/O Point 11
Mating connectorkk: 10 1012 0 to +24 VDC Programmable I/O Point 12
Capture/trip High Speed Capture Input or Trip Output. +5 VDC Logic
Mig P/N: b | y
Shell o Level
JST PADP-14V-1-8 12 Analogin  Oto10V /41020 mA/Oto 20 mA Analog Input
Pifﬁ y 13 Step/clock Step clock i/o. Can also be configured as quadrature or
JST SPH-001T0.5L 1o clock up/down. +5 VDC logic level.
é 14 Direction/  Direction ifo. Can also be configured as quadrature or
clock 11O clock up/down. +5 VDC logic level,
3 g
@«
_§ Table 2.15 P1 Expanded /O, 14-pin locking wire crimp
2
@O
«
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24.4 I/O - remote encoder (Plus?)

16-pin locking wire crimp
Pin# Function Description

1 /Opower /O Power, used with sourcing inputs or outputs.
2 1/OGND MNon-isolated 1/O Ground. Common with Power Ground.
3 o1 0Oto +24 VDC Programmable 1/O Peint 1
4 oz O to +24 VDC Programmable 1/O Point 2
5 /O3 0 to +24 VDC Programmable |/O Paint 3
g 104 O to +24 VDC Programmable 1/0 Point 4
Connectivity Options 7 CHA+ Channel A+ encoder input. +5 VDC logic level
g‘;‘“‘c CEINDRK 8 CHA- Channel A- encoder input. +5 VDC logic level
PD14-2334-FL3 S CHB+ Channel B+ encoder input. +5 VDC logic level
gﬂ;\gmmwﬂ kit: 10 CHEB- Channel B- encoder input. +5 VDC logic level
1 Capturetrip High Speed Capture Input or Trip Output. 45 VDC Logic
Mig P/N: 110 Level.
Shell
JST PADP-14V-1-8 12 Analegin Oto10V /4 to 20mA /Oto 20 mA Analeg Input.
Pins 13  IDX+ Index mark + encoder input. +5 VDC logic level
JET SPH-001TO5L
14 IDX- Index mark - encoder input. +5 VDC logic level
Table 2.16 YO and remote encoder interface - 16-pin locking wire crimpl
-+
&
3
i
ko
[}
=
@O
@
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2.5 Options

Internal encoder  Internal differential magnetic 512 line differential encoders with index
mark are available:

Remote Encoder (Plus2 versions only]  MDrive 23 Linear Actuator Motion Control versions are available with
differential encoder inputs for use with a remote encoder (not supplied).

26 Connectivity

QuickStart kit For rapid design verifi cation, all-inclusive QuickStart Kits have commu-
nication converter, prototype development cable(s), instructions and CD
for MDrive initial functional setup and system testing.

Communication Converters  Electrically isolated, in-line converters pre-wired with mating connec-
tors to conveniently set/program communication parameters for a single
MDrive product via a PC's USB port. Length 12.0° (3.6m).

Mates to connector:

... MD-CC400-001

P2 10-pin pressure-fit IDC...
P2 10-pin Wire crimp........ccccoevevrveserrenrnrenreeseerenenenn. MO-CC402-001

Frototype Development Cables  Speed test/development with pre-wired mating connectors that have fly-
ing leads other end. Length 10.0" (3.0m).

Mates to connector:

P2 10-pin wirg crimp........cooooeieieieieieieccn . PD10-1434-FL3
P1 14-pinwire erimp........cooiviiiiiccniiicnn. PD14-2334-FL3
P3 2-pin wire Crimp.......cccccvevnninsnnnnnenn ... PO02-2300-FL3

Mating Connector Kits  Use to build your own cables. Kit contains 5 mating shells with pins.
Cable not supplied. Manufacturer's crimp tool recommended.

Mates to connector:
P2 10-pin pressure-fit IDC ... GR-01

P2 10-pin Wirg rimp....c..oovieiereeceiscseerneneis e GH-02

P1 14-pin wire crimp..

P3 2-pin wire SrMP..coo i o PO

Revision R042214
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MDrive® 23 Linear Actuator Motion Control 3 Mounting
3 Mounting and connection recommendations
EXPOSED SIGNALS

Hazardous voltage levels may be present if using an open
frame power supply to power the product.

Failure to follow these instructions will result in death or
serious injury.

/N CAUTION
SWITCHING DC POWER/MHOT PLUGGING

Do net connect or disconnect power, logic, or communication
while the device is in a powered state,

Remaove DC power by powering down at the AC side of the DC
power supply.

Failure to follow these instructions can result in equipment
damage.

/M CAUTION

LEAD RESTRAINT

Some MDrive mounting configurations require that the MDrive
move along the screw. Ensure that all cabling is properly re-
strained to provide strain relief on connection points..

Failure to follow these instructions can result in equipment
damage.

/A CAUTION
THERMAL MANAGEMENT

The mounting plate material should offer sufficient mass and
thermal conductivity to ensure that the motor temperature does
not eceed 100°C.

Failure to follow these instructions can result in equipment
damage.

Revision RO42214
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3.1 Mounting

Mounting Flange or Adapter Plate
(Material and thickness determined by user application .
and thermal considerations) M

Temperature sensor

Y

) 7 should be attached
— |r at the center of the
( | motor body
B | N
—
B -

Mounting Hardware (Metric)*
4 3% M5 - 0.50 Screw

4 x M5 Split Lockwasher

4 x M5 Flat Washer

‘Mot Supplied

Drill Pattern

4 Places on a @ 67.00 Circle
Use 4.5 mm drill. Tap to
-'f_ M5-0.5

Y
“— 238101

Figure 3.1 MDrive 23 mounting and drill pattern

Revision R042214
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3.2 Layout and interface guidelines

Logic level cables must not run parallel to power cables. Power cables
will intreduce noise into the logic level cables and make your system
unreliable.

Logic level cables must be shielded to reduce the chancs of EMI
induced noise. The shield needs to be grounded at the signal source
to earth. The other end of the shield must not be tied to anything, but
allowed to float. This allows the shield to act as a drain.

Power supply leads to the MDrive need to be twisted. If more than one
driver is to be connected to the same power supply, run separate power
and ground leads from the supply to each driver.

3.21 Rules of wiring

] Power supply and motor wiring should be shielded twisted pairs,
and run separately from signal-carrying wires.

® A minimum of one twist per inch is recommended.

] Motor wiring should be shielded twisted pairs using 20 gauge, or
for distances of more than 5 feet, 18 gauge or better.

] Power ground return should be as short as possible to estab-
lished ground.

] Power supply wiring should be shielded twisted pairs of 18
gaugs for less than 4 amps DC and 16 gauge for more than 4
amps DC.

3.2.2 Rules of shielding

] The shield must be tied to zero-signal reference potential. It is
necessary that the signal be earthed or grounded, for the shield
to become earthed or grounded. Earthing or grounding the
shield is not effective if the signal is not earthed or grounded.

] Do not assume that Earth ground is a true Earth ground. De-
pending on the distance from the main power cabinet, it may be
necessary to sink a ground rod at the critical location.

L] The shield must be connected so that shield currents drain to
signal-earth connections.

] The number of separate shields required in a system is equal to
the number of independent signals being processed plus one for
each power entrance.

] The shield should be tied to a single peint to prevent ground
loops.

u A second shield can be used over the primary shield; however,
the second shield is tied to ground at both ends.

Revision RO42214
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3.3 Recommended wiring

The following wiring/cabling is recommended for use with the MDrive 23

22 AWG
Wire Strip Length 0.25" (6.0 mm)
Power and Ground ................ See Table 3.2 in Part 1, Section 3 of this document
3.3.1 Recommended mating connectors and pins
Communication 10-pin Friction Lock (P2) Hirose DF11-1008-2C
Crimp Contact for 10-pin Friction Lock (22 AWG)...ovoeovvervsesiennnn DF11-228C
Crimp Contact for 10-pin Friction Lock (24 - 28 AWG) ............. DF11-242858C

Crimp Contact for 10-pin Friction Lock (30 AWG)...ooicercinesnnnnen DF11-308C

170 The following mating connectors are recommended for the MDrive 23 Units ONLY!

Please contact a | ST distributor for ordering and pricing information.

14-pin Locking Wire Crimp Connector Shell..................]ST PN PADP-14V-1-8

Crimp Pin JST PN SPH-001T-P0.5L

Power  2-pin Locking Wire Crimp Connector Shell.

Tyco 794617-2
Crimp Pin Tyco 794610-1

Revision R042214
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3.4 Securing power leads and logic leads

Some applications may require that the MDrive move with the axis mo-
tion. If this is a requirement of your application, the motor leads (flying,
pluggable or threaded) must be properly anchored. This will prevent
flexing and tugging which can cause damage at critical connection

points within the MDrive.
Power leads *\

Adhesive anchor
& tywrap i ‘

‘/— Logic leads

==

<

Adhesive an
L & tywra
/ | tywrap
" 4
L S
Figure 3.2 Securing leads
-+
&
3
i
ko
o
3
[+
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3.5 Anti-Backlash nut assembly and installation
3.6.1 Notes and warnings

u Do not use a wrench on the stainless steal cam of the nut.
Do not cil the mechanism of the nut.

] Do not install the note into an interference fit bore (mechanism
will not work).

3.5.2 Installation

To install threaded model nuts, simply hand tighten until shoulder is
flush with mounting surface. A small amount of Loctite thread com-
pound such as #277 can be used to prevent loosening. Alternatively, a
pin can be installed to mechanically lock the threads.

Flanged models can be mounted to either the front or rear face of the
flange.

Before use, it is recommended that the stainless steel preload mecha-
nism be turned so that the caming surfaces move down the ramps.
Once play is felt, allow the mechanism to slowly unwind again to estab-
lish the proper preload. (It is possible in assembly to inadvertently twist
the cam creating excessive drag torque. This procedure will correct
this.)

Using lubricant on the lead screw threads is recommended. This ex-
tends the life of the nut and reduces heat generation, noise and vibra-
tion. TAGEL-300S or TriGEL-1200SC is recommended.

3.5.3 Removal from screw

If it is necessary to remove the nut from your screw, you may lock the
mechanism so that it can be immediately reinstalled without re-setting
the preload. This can be done by wrapping tape around the junction
between the stainless steel cam and the plastic nut halves. This will
prevent the cam from turning when the nut is removed from screw.
Remember to remove tape after installation.

For immediate transfer from one screw to another, hold the nut togsther
between your thumb and forefinger so that it cannot expand axially.
Remove the nut and install it on the second screw. It may be help-

ful to prevent the cam from turning with your remaining fingers as you
transfer. If the nut becomes disassembled or looses its preload for any
reason, follow the steps listed in the assembly procedure below.

Revision R042214
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.54 Assembly procedure

1] Insert spring tan g into cam slot.

Figure 33 Insert spring tang

2) Ensure that the spring is engaged.

Figure 3.4 Spring engaged

3 Insert opposite tang into front nut shot or hole (dependant on size).
Use the siot or hole that will aliow the the cam to be positioned cios-
est to the bottam of the mmp.

Figure 5.5 Ins=rt opposite fang

Revision R 042214

Integrate d Motor and Driver MLE23:3-7

TURUN AMK:N OPINNAYTETYO | Jani Heinonen



Liite 19 (34)

3 Mounting MDrive® 23 Linear Actuator Motion Control

1) With washer installed, insert the back nut into the front nut.

Figure 3.6 Inserting the back nut

2)  With the cam held at the bottom of the ramp, thread the entire
nut onto the screw starting with the front nut. After the entire nut
is threaded onto the screw, release the cam to cbserve the gap
distance (X on the drawing). The gap distance (X) should be about
one-third of the full ramp distance, but no more than half.

Figure 3.7 Measuring the gap distance

3) If the gap distance is incorrect, unthread the nut just encugh to al-
low the back nut to disengage from the screw. Pull the back nut off
and rotate to the next index position and reinsert back into the front
nut. With the cam held at the bottom of the ramp, thread the entire
nut back onto the screw. Release the cam and verify the correct
gap distance. If still not correct repeat this step.

Revision R042214
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g Onoe the back nut has been properly clocked to yield the cormect
gap distance, unthread the nut again just enough to disengage the
bzck nut from the screw, but do not remowve from the nut. Pull the
cam away from the ramp and otate in the clockwise direction for
two ramp settings, then hold the cam at the bottom of the second
rmmp. Be careful not 1o allow the back nut to rotate with respect to
the front nut while completing this task. With the cam held at the
bottorn of the second ramp, push the back nut into the front nut and
thread the entire nut onto the screw.

Figure 58 Pre-loading the nut

5] The anti-backlash nut is now pre-loaded and fully assembled.

Figure 39 MNutpre-loaded and fully assem bled
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4 Connection and interface

/N DANGER

EXPOSED SIGNALS

Hazardous voltage levels may be present if using an open
frame power supply to power the product.

Failure to follow these instructions will result in death or
serious injury.

/N CAUTION
SWITCHING DC POWER/MHOT PLUGGING

Do net connect or disconnect power, logic, or communication
while the device is in a powered state,

Remaove DC power by powering down at the AC side of the DC
power supply.

Failure to follow these instructions can result in equipment
damage.

4.1 Interfacing RS422-485 communication

For general RS422/485 single and party mode communication practices
please see Part 1 Section 5 of this document.

/A CAUTION
Communication GROUND LOOPS

To avoid ground loops in the system only connect communica-
tion ground to the first MDrive in the system. Do not connect
communication ground on subsequent MDrives.

Failure to follow these instructions may result in damage
to system components!

/N CAUTION

HOT PLUGGING!

Do not connect or disconnect communication while the device
is in a powered state.

Failure to follow these instructions may result in damage
to system components!

Revision RO42214
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411 P2 — 10-pin pressure-fit IDCstyle connector

Red conductor Pin# Function Description
1 TX+ Transmit plus
Fin1 2 TX- Transmit minus
2 RBX+ Receive plus
4 RX- Receive minus
o ] Auxiliary logic maintains power to the logic
Pin10 5  Aux-Logic circuitry in the absence of motor power. +12to
+24 VDC input
6 RX+ Receive plus
7 RX- Receive minus
a8 TX- Transmit minus
g TX+ Transmit plus
Communication ground only. Do not ground aux-
10 GomRiaNe logic to this pin.
Table 4.1 Communication connections, P2 - 10-pin IDC
Connectivity accessories  Mating connector kit ... CK-01
{contains 5 connector shells, ribbon cable not included)
Communication converter cable (10Y3.0m)............. MD-CC400-001
41.2 P2 — 10-pin friction lock wire crimp
wmne Uge to cOnnect second device Pin# Function Description
0:TX4 1 TX+ Transmit plus
T HRX+: S LA : ma
: : X Communication ground only. Do not ground aux-
v : 2 Gomm@hi logic to this pin.
1T+ —L‘j—rﬁ—:; E{('de 2 RX- Receive minus
4 TX- Transmit minus
Auxiliary logic maintains power to the logic
5  Aux-Logic circuitry in the absence of motor power. +12to0
+24 VDC input
& RBxX+ Receive plus
7 RX+ Receive plus
&8 RX- Receive minus
9 TX+ Transmit plus
10 TX- Transmit minus
Table 4.2 P2 communication, 10-pin locking wire crimp
= Connectivity accessories  Mating connector kit ... CK-02
g (contains 5 connector shells, ribbon cable not included)
‘g Communication converter cable (1073.0m)............. MD-CC402-001
g
3
@O
«
MLI23:4-2 Integrated Motor and Driver

TURUN AMK:N OPINNAYTETYO | Jani Heinonen



Liite 19 (39)

MDrive® 23 Linear Actuator Motion Control 4 Connection and Interface
4.2 Interfacing CANopen communication
4.21 P2 — 9-pin d-sub connector (female)
- ; Pin# Function Description
1 NIC Mot connected
e l" 6! - 2 CANlow CAN_L bus line (low dominant)
CAN_H —17 A 3 CAN-V CAN communication ground
CAN +V 4 NC Mot connected
5  Shield Opticnal CAN shield
& CAN-V Optional ground
7 CAN high CAMN_H bus line (high dominant)
8 NC Mot connected
9 CAN+V +7 to +30 VDC power supply
Table 4.4 CAMNopen communication, P2: 8-pin D-sub female (DB-9F)
Connectivity accessories  Communication convertercable.............................MD-CC500-000
-+
&
3
i
ko
o
3
«
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4 Connection and Interface MDrive® 23 Linear Actuator Motion Control

4.3 Interfacing DC power

See part 1 of this document, saction 3, for recommended power cable
configurations.

/\ CAUTION

OVER VOLTAGE

The DC voltage range for the MDrive 23 is +12 to +60 VDC,
Ensure that motor back EMF is factored into your power supply
size calculations.

Allow 3.0 A maximum power supply output current per MDrive
in the system. Actual power supply current will depend on volt-
age and load.

Failure to follow these instructions can result in equipment
damage.

4.3.1 Recommended IMS power supplies

1P404 Unregulated Linear Supply  Input Range
120 VACVarsIons ... 102-182 VAC

240 VAC Versions... ... 204-264 VAC

Output (All Measurements were taken at 25°C, 120 VAC, 60 Hz)
Mo Load Qutput Voltage. .. .. 43VDC @ 0 Amps
...32VDC @ 1.5 Amps
L.26VDC @ 3 Amps

Continuous Output Rating ...
Peak Output Rating ...

15P300-4 Unregulated Switching Supply  Input Range
120 VAC Versions ..., 102-132 VAC
240 VAC Versions ..., 204-264 VAC
Output (All Measurements were taken at 25°C, 120 VAC, 60 Hz)

No Load Output Voltage............cccccevcciceneee.. 42 VDC @ 0 Amps
Continuous Qutput Bating ......cocevvvveee v, 38 VOC @ 3.0 Amps
Peak Output Rating ...........cococcooceevvveecrenennn. 37 VDC @8.0 AmMp

p s

&

3

[i

k=

_m

3

1
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4 Connection and Interface

4.3.2 Recommended wire gauge
Cable Length: Feet (meters) 10(2.0) 50(15.2) 75(22.9) 100 (20.5)
Amps Peak Minimum AWG
1 Amp Peak 20 18 18 18
2 Amps Peak 16 14 14
3 Amps Peak 18 14 12 12

Table 4.61 Recommended power supply wire gauge

4.3.3 P1— 12’ (30.5 cm) flying leads interface

Wire Color

Red Mator power supply

Black Power ground

Table 4.7 Power and ground connections, flying leads

4.3.4 P1 — 7-pin pluggable terminal interface

Pin #
6 Power ground
7 Motor power supphy
GND g Table 4.8 Power and ground connections, 7-pin terminal
+V 7

Revision RO42214
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4 Connection and Interface MDrive® 23 Linear Actuator Motion Control
4.3.5 P1 — 2-pin wire crimp interface
GND 2 Pin # PD02-2300-FL3 wire colors
ﬁ‘ 1 Power ground Black
+ 1 7 Motor power supply Red
Table 4.9 Power and ground connections, 7-pin terminal
Connectivity accessories  Prototype development cable.................................. PD02-2300-FL3
Mating connector kit .............. e GH-04

(contains 5 connector shells, ribbon cable not included)

Revision R042214
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MDrive® 23 Linear Actuator Motion Control 4 Connection and Interface

4.4 Intertacing I/O

See part 1 of this document, section 4, for 1/O interface configurations
and methods,

A\ CAUTION
ELECTRICAL OVERSTRESS

The general purpose /O is tolerant to +24 VDC. The following
listed 11O point is TTL level and only tolerant to +5 VDC:

1) Capture/Trip

2) Step/Diraction

3) Remote encoder inputs
Do not exceed +5 VDC on these points.

Failure to follow these instructions can result in equipment
damage.

441 P1 — 12’ (30.5 cm) flying leads interface

Wire Color Signal

Whitefyellow General purpese 110 1
White/orange General purpose 110 2
Whitefviclet General purpose 10 3
White/blue General purpose 11O 4
Green Analog input

Table 4.11 1O connections, flying leads

4.4.2 P1 — 7-pin pluggable terminal interface

T | Pin number Signal
% [ 1 General purpose /O 1

General purpose 11O 2

p=d

=1

o

&

ER N RTRN

ML FARY -
o e |

General purpose 10 3
General purpose 11O 4

Analog input

Table 4.12 /0 connections, 7-pin terminal

Revision RO42214

Integrated Motor and Driver MLI23:4-7

TURUN AMK:N OPINNAYTETYO | Jani Heinonen



4 Connection and Interface

Liite 19 (44)

MDrive® 23 Linear Actuator Motion Control

443 P1 — 14-pin locking wire crimp interface (expanded I/O)

13: Step Clock
: Step Clocl ET
: 14: Direction
11:Capi/Tip i- 12: Analog
gj Lg ;' - 10: 10 12
I 11010
5103 S
. - S 10 4
3101 VO
1: 110 pwr -Zf I:"O 2 4
s groun
Connectivity accessories

Manufacturer (JST) part numbers

Revision R042214

Pin Numbers Signal Frototype development cable
wire colors (iwisted pairs)

1 QO power Red _

2 1O ground Black Pair

3 General purpose /01 Orange .

4 General purpose /O 2 Black Pair

5 General purpese /O 3 Brown .

[:] General purpose /0 4 Black i

7 General purpose /0 9 Yellow Buir

8 General purpese /0 10 Black

9 General purpose /10 11 Blue .

10 General purpose /0 12 Black Pair

" Capture outputirip input Green Baf

12 Analog input Black

13 Step clock 11O ‘White Buir

14 Direction clock /O Black

Table 4.13 |/O connections, 16-pin locking wire crimp

Mating connector Kit ..o, CHE08
(contains 5 connector shells and the appropriate quantity of pins
to make 5 cables)

Prototype development cable (10V3.0mj)................ PD14-2334-FL3
Connector shell.................. PADP-14V-1-5

MLI23:4-8
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MDrive® 23 Linear Actuator Motion Control 4 Connection and Interface
4.4.4 P1 — 14-pin locking wire crimp interface (remote encoder)
K. === Fin Numbers Signal FPrototype development cable
- s =1 14: 10K - wire colors (twisted pairs)
":(‘F"'w""ﬂ?}! o= 12 Analog : = e
SCHB+ = [y 10/ CH B - power e .
3 5 ] [ St 10: C Pa
ZLH AL :Il#b_‘l 8 CHA- 2 110 ground White "
5403 Sl 6104
?: :81 o 2102 3 General purpose 110 1 Orange Pai
o [ e I ir
Ll Gl 2: /0 ground 4 General purpose /0 2 Black
5 General purpose 11O 3 Brown Pal
ir
] General purpose 110 4 Black
7 Channel A+ Yellow
Pair
& Channel A- Black
9 Channel B + Blue )
Pair
10 Channel B - Black
1 Capture cutputirip input Green Pal
ir
12 Analog input Black
13 Index + White
Pair
14 Index - Black
Table 4.14 /0 and remote encoder connections, 16-pin locking wire crimp
Connectivity accessornies  Mating connector Kit ... ssises s e seane e, GH-08
(contains 5 connector shells and the appropriate quantity of pins
to make 5 cables)
Protetype development cable (1073.0m)..... ... PD14-2334-FL3
Manufacturer (JST) part numbers  Connactor shell..........ccooveviiiiiiiieieinne . PADP-14Y-1-8
-+
&
3
@
£
_|ﬂ
3
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4 Connection and Interface MDrive® 23 Linear Actuator Motion Control
4.5 Connectivity accessory details
451 RS-422/485 communication converter cables

USB to 10-pin IDC connector P2 Elactrically isolated in-line USB to RS-422/485 converter pre-wired with
F/N: MD-CC400-001  mating connector to conveniently program and set configuration param-

atars
o — 60 (1.8m)
[ -
L bt XN
) ‘».@9
To MDriver 10-pin L% gon'cl&utsr
IDC connector P

Figure 4.1 MD-CC400-000 communication converter cable

UGB to 10-pin wire crimp connector P2 Electrically isolated in-line USB to RS-422/485 converter pre-wired with
F/N: MD-CC402-001  mating connector to conveniently program and set configuration param-

eters
6.0 (1.8m) 8.0' (1.8m)
) fﬁ\ 2
To MDrivePlus L
10-pin friction lock To computer
wire crimp connector j USE port
in-line converter
Figure 4.2 MD-CC402-001 communication converter cable
-+
&
3
@«
k=
W
3
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4.5.2 Prototype development cables

Flying leads to10-pin wire crimp connector  Used in conjunction with the MD-CC402-001 communication converter
F2 -P/N: PD10-1434-FL3  cable to facilitate multi-drop RS-422/485 communication.

To MDrivePies.
10-pin friction lock == Wire Colors Function
wire crimp connecor To Communications White/Red Stripe Aux-Logie

White/Blue Stripe TX+

Blue/MWhite Stripe T
w [ White/Orange Stripe RX+
- x = - Crange/White Stripe R¥-
10.0° (3.0m) Fhying leads Green/\White Stripa GM
terminated by crimp

ins for multidr /
H mwig

Mote: If not using Aux-Logie

Remove Wire (White/Red Stripe)

Remove Ground Wire
(White/Green Stripe)

)
E - 1:>::=

MDrive #1
Ground Connects
to 15t MDrive ONLY!

Figure 4.4 Multi-drop communication using the PDA10-1434-FL3

Procedure
1) Remove ground wire (unless this is the first system MDrive,
green‘white stripe)

2) Remove aux-logic (if not used, red/white stripe)

3) Connect pre-crimped flying leads as shown in Figure 5.7 below
9
3 BlusMihite Stripe

10 White/Blue Stripe

1 OrangeMhite Stripe
8 X White/Orange Stripe
T

Figure 4.5 Wiring a second PD10-1434-FL3 into the 10-pin wire crimp connector.

Revision RO42214
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4 Connection and Interface MDrive® 23 Linear Actuator Motion Control

Flying leads to14-pin locking wire crimp  The PD14-2334-FL3 prototype development cable is used to rapidly
connector P2 -P/N: PD14-2334-FL3  interface the MDrive 23 to the users controller. This 10" (3.0 m) cable
consists of a 14-pin locking wire crimp connector to plug directly into the
MDrive P1 connector with flying leads on the oppaosite end to interface
to 11O devices.

To MCrive P1 To Power & 1/O

10.0' (3.0m) —/

Pin# Wire Colors Signal (Expanded Signal (Remote FPairs
features) encoder)

14 Black Step Clock O Index -

13 White Direction 11O Index + &

12 Black Analog Input Analog Input X

1 Green Capture/Trip 11O Capture/Trip /O

10 Black 1o 12 Channel B -

9 Blue IO 1 Channel B + %

8 Black 11010 Channel A-

T Yeliow o s Channel A+ &

6 Black o 4 110 4 X

5 Brown o3 o3

4 Black o2 o2

3 Qrange o] [[lo] %

2 Black /O Ground WO Ground

1 Red VO Power WO Power A

Figure 4.6 Prototype development cable PD14-2334-FL3

Revision R042214
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MDrive® 23 Linear Actuator Motion Control 4 Connection and Interface

Flying leads to 2-pin locking wire erimp  The PD02-2300-FL3 prototype development cable is used to rapidly
connector P2 -F/N: PDO2-2300-FL3  interface the MDrive 23 to the users DC power supply. This 10’ (3.0 m)
cable consists of a 2-pin locking wire crimp connector to plug directly
into the MDrive P3 connector with flying leads on the opposite end to
interface to DC power.

¥r Tir Pnwver

— Wi Colors | Function
Q—H ] T = sml-. Pt Caind

100 (3 O /

Pin# Wire Colors Signal (Expanded

features)
2 Elack Ground
1 Red +W

Figure 4.7 Prototype development cable PD0O2-2300-FL3
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4 Connection and Interface MDrive® 23 Linear Actuator Motion Control

4.6 Mating connector kits

Use to build your own cables. Kit contains 5 mating shells with pins.
Cable not supplied. Manufacturer's crimp tool recommended.

Mates to connector:

P2 10-pin prassure-fit IDC..........ccccvvnmnenemnnmnessssmenssnssere eeens GH=01
P2 10-pin Wirg CrimpP.......coovieiereeceveesse e s s eenenn . G K02
P1 14-pin wirg Crimp....coooiioon w FK-08

P22 P WIS TN v swssssiisss v I R,

Revision R042214
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Liite 20 MDrive 23 Linear Actuatorin ja KR30H-johteen

valisen adapteripalan tekninen piirustus
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Liite 21 Pedin pohjan tekninen piirustus
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Liite 22 Jauhepedin tekninen piirustus
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