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Mo tor Tech no lo gies

We de ve lop and ma nu fac tu re mo tors and

elec tro mag ne tic ac tua tors in dif fe rent

tech no lo gies, pri ma ri ly:

• BLDC - per ma nent-mag net brushless

DC-mo tors (elec tro ni cal ly com mu ta ted)

• SR - swit ched re luc tan ce mo tors

• AC - asyn chro nous mo tors

These mo tors may be eit her ro ta ry or li ne ar

and may have eit her in ner- or ou ter-ro tors. 

Ou ter-ro tor de signs can be pre fer en ti al in

many ser vo- and di rect dri ve sys tems, 

be cau se they of fer:

• hig her con ti nu ous tor que ra ting for 

iden ti cal ou ter di men sions

• bet ter me cha ni cal in te gra ti on - in par ti cu lar

for rol lers and rotary tab les.

In the case of li ne ar mo tors we supp ly eit her

long or short sta tor con fi gu ra tions, de pen ding

on the ap pli ca ti on.

We sup port our cus to mers by pro vi ding an 

im parti al and tech ni cal ly jus ti fied eva lua ti on of

the rel ati ve me rits of different mo tor types in

the ap pli ca ti on un der in ves ti ga ti on.

Af ter se lec ti on we sup port with de sign and

ma nu fac tu ring ser vi ces. At this sta ge we take

spe ci al ac count of specific ap pli ca ti on re qui re -

ments, such as:

• hig hest pos si ble ener gy ef fi cien cy

• re duc ti on of tor que ripp le;

air-gap win dings can be em ploy ed to to tal -

ly eliminate this effect

• wind ing adap ta ti on to make best use of

vol ta ge and cur rent un der the most cri ti cal

ope ra ting con di tions

• cooling

• me cha ni cal adap ta tion

• sen sors (resol ver, Hall-ef fect, enco der,

tem pe ra tu re sensors, etc.)

We of fer our cus to mi sed mo tors eit her in

kit-form or hou sed (com ple te mo tors and 

ac tua tors).
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CUS TOM MO TORS

Fra me less Kit-mo tors

Cover

Top right: this pho to shows the

sta tor of the cur ved-li ne ar, 

seg men ted, air-gap win ding 

mo tor of the main te les co pe of

the SO FIA-program (NASA/DLR). 

In to tal the re are 24 such sta tors

moun ted around the cen tral 

hyd ro sta tic bea ring. SO FIA is an

op ti cal 2m-Te les co pe, which is

in stal led in a Boeing 747 and

per forms astro no mi cal 

ob ser va tions of spa ce in the

IR-spec trum.

Cen ter: a fra me less swit ched 

re luc tan ce mo tor (8/6 po les, 

4 pha se) from our spe ci al 

SR mo tor pro gram.

Bot tom left: a cus to mi sed 

BLDC mo tor with pro tec ted ro tor 

mag nets used in a  "bra ke-

by-wire" sys tem.

BLDC ou ter-ro tor mo tor for an

au to mo ti ve application:

 "steer-by-wire".

BLDC Ou ter-ro tor mo tor

20Nm cont. tor que (OD 300 mm)

Ro tor of a BLDC ou ter-ro tor mo tor;

ro ta ry tab le with 2000Nm (OD 570 mm)

Thin ring sta tor of a BLDC

in ner-ro tor mo tor (OD 180 mm)



Actua tors

Our cli ents often require more than just a 

mo tor. We are fre quent ly as ked to supp ly the

mo tor in te gra ted with me cha nics. We wil ling ly

ser ve in this way.

Many dif fe rent con fi gu ra tions are pos si ble:

• mo tors with sen sors in spe ci al hou sings

• mo tors with ge ar bo xes

• mo tors with ball-screws

• com ple te hou sed mo tors and ac tua tors to

user spe cifi ca ti on

Ex am ples are il lu stra ted on this page.
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Housed Mo tors and Ac tua tors

Em bed ded Mo ti on (EM)

de sig na tes ap pli ca tions with

high pro duc ti on vo lu mes in

which the elec tric mo tor and

elec tro nics (po wer and con trol)

be co me a ful ly in te gra ted part of 

the tar get sys tem.

MAC CON supp orts its clients in

the in iti al cri ti cal sta ges of

EM-de sign pro jects. Ty pi cal 

ap pli ca ti on are:

• automotive. - car and truck

• HEVAC (Hea ting, ven til a ti on,

air-con di tio ning)

• whi te goods

• elec tric tools

Ro ta ry ac tua tors with 800 Nm torque

BLDC-Mo tors mit HD-ge ar bo xes

BLDC trac ti on mo tor

with wa ter coo ling

Spe ci al mo tor (au to mo ti ve)

"Steer-by-wire" actua tor
BLDC in ner-ro tor mo tor with a high re so lu ti on

en co der and in te gra ted bea rings

2kW SR-Mo tor (4 pha se)



Elec tri cal Ma chi nes

Mo tor de sign is per for med to cus to mers 

re qui re ments with various objec ti ves:

• to per form a fea si bi li ty or a com pa ra ti ve

mo tor tech no lo gy stu dy

• to de ve lop a de sign, which can be 

pro du ced by the con trac tor

• for MAC CON to ma nu fac tu re a pro to ty pe

mo tor

• to pre pa re for se ries or vo lu me pro duc ti on, 

eit her by MAC CON or by the con trac tor or

by a third-par ty ma nu fac tu rer.

De sign Pro cee dure

• The CAE pro gram is used for in iti al de sign

and do cu men ta ti on pur po ses.

• De tai led ana ly sis of the elec tro-mag ne tic

de sign in clu ding its to po lo gy (PCB-mo tors, 

li ne ar mo tors, trans ver sal-flux mo tors etc.)

is per for med with FLUX 2D/3D.

• Sys tem si mu la ti on is made un der 

Matlab/Si mu link. A direct link bet ween 

Si mu link and this FEM-pro gram (FLUX2D)

is avai la ble in or der that a tho rough 

dy na mic ana ly sis of ex tre me ope ra ting

con di tions can be exe cu ted.

Stu dies

We per form de sign stu dies un der con tract. 

Alternative mo tor de signs for the ap pli ca ti on

are cri ti cal ly ana ly sed, e.g. with re gards to their 

per for man ce cri te ria and ex pec ted pro duc ti on

costs. The re sul ting mo tor de signs can be

made avai la ble to the con trac tor in elec tro nic

form for de sign main ten an ce pur po ses (see

co lumn left).
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De sign and Ana ly sis

Mo tor de sign at MACCON

Com pu ter-ai ded Design

We em ploy mo dern and pro ven

CAE-de sign tools for the de sign

and ana ly sis of our cu sto mi sed

mo tors:

• SPEED (Speed Lab.): 

ana ly ti cal pro gram for the 

de sign of brushless DC-

(PC-BDC), swit ched 

re luc tan ce/SR- (PC-SRD),

asyn chro nous/AC- (PC-IMD)

and brush DC- (PC-DCM), 

uni ver sal mo tors (PC-WFC)

• FLUX (Ce drat): FEM pro gram 

for cal cu la ting mag ne tic,

elec tri cal and ther mal fields in 

2D and 3D

• Mo tor CAD (Mo tor De sign):

ana ly ti cal pro gram for the

ana ly sis of heat los ses and

dis tri bu ti on in BLDC-, SR-,

AC- and DC-mo tors

• Matlab/Si mu link for dy na mi cal 

sys tem ana ly sis

De tail led ana ly sis of a multi-

pole ge ner ator (using FLUX 3D)

Sys tem si mu la ti on with 

FLUX-Mat lab/Si mu link tech no lo gy

SPEED: PC-BDC

De sig n and ana ly sis of BLDC-machi nes



Production

MAC CON de ve lops cus to mi sed mo tors ac cor -

ding to user spe ci fi ca ti on. Ma nu fac tu ring is

per for med by one of our pro duc ti on part ners in 

Ger ma ny and ab ro ad - de pen ding on tech no -

lo gy, mo tor size and pro duc ti on vo lu me.

Un til de li very and ac cep tan ce MAC CON 

re mains your con trac tu al part ner and en su res

that both per for man ce and qua li ty con form to

the spe ci fied re qui re ments of the ap pli ca ti on.

We can ma nu fac tu re BLDC-, SR- and AC-ma -

chi nes bet ween 50 W and 500 kW. We are par -

ti cu la ry strong in the ma nu fac tu re of di rect

dri ves with lar ge dia me ters, even over 1.5 m.

Any spe cia li sed ac tua tor em ploy ing elec tro -

mag ne tics can be pro du ced to cus to mer 

re qui re ments.

Fa ci li ties

Our pro duc ti ion plants em ploy mo dern ma chi -

nes and equip ment, for ex am ple:

• au to ma ti c win ding machines

• need le win ders

• tape win ding ma chi nes

• ro ta ti on im preg na ti on equip ment with 

cu ring un der cur rent/UV-light

• ba lan cing ma chi nes

• va cu um cham bers

• CNC lat hes and hyd rau lic pres ses

• test de part ment with dy na mic load fa ci li ties 

un der com pu ter con trol

Photos

The pho to graphs on this page were ta ken at

the plant of our pro duc ti on part ner in Berßel

(D) - Ram me Elek tro ma schi nen bau GmbH.
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Ma nu fac ture and Test

Win ding a tor que-mo tor sta tor

MAC CON ISO9001:2000

Qua li ty Con trol

MAC CON and its mo tor ma nu -

fac tu res are cer ti fied ac cor ding

to ISO9000. Data and test re sults 

are do cu men ted at all sta ges of

pro duc tions.

Our mo tors are sub ject to a fi nal

in spec ti on and test be fo re 

de li very. The test pro cee du re is 

of ten spe ci fied to get her with the

cus to mer.

As sem bly of sma ll ma chi nes BLDC-sta tor with high slot fill 

(au to mo ti ve)

Au to ma tic win ding ma chi nes



Motor De sig na ti on

Our cus to mi sed mo to rs are de sig na ted ac cor ding to the

fol lo wing no men cla tu re:

 RMH-BLI3-0120-020-300-TH-KL-Sxxxx

    se ries (S)/ pro to ty pe(P)/

    ma nu fac tu rer

                                            - xxxx = model num ber:

              B  = bra ke

              C = clutch

              S = con nec tor(s)

               T = ter mi nals

              K = ca bles

              R = re fer en ce  switch

              L = li mit switch(es)

              E = int. elec tro nics

              N = no op tions

              A = for ced air

             W = li quid coo ling

T/ N = tem pe ra tu re sen sor/ none

 H = Hall sen sor

   I = in cre men tal en co der

 R = re sol ver

  P = po ten tio me ter

 M = mag ne tic  en co der (MR)

  L = la ser (Re nis haw/Hei den hain)

  A = ab so lu te en co der 

            Ope ra ti onal vol ta ge (per mis si ble bus vol ta ge)

                                  xMC: stack length (mm)

                                 LMR: rail width (mm)

           RMC: ou ter dia me ter (mm)

           LMC: coil body length (mm)

           LMR: rail length (mm)

                           AC = PM-syn chro nous, sine

                           BL = PM-syn chro nous, bock

                           IM = asynchronous

                          DC = PM-DC brush

                           ST = step per (hyb rid)

                          SR = swit ched re luc tan ce

                          I/O = in ner/ ou ter ro tor

                         1/ 2/ 3/ m   = sing le pha se  (LAT, voi ce coil, DC)/ 2/ 3/ mul ti-pha se

R/L  = ro ta ry/ li ne ar

M/A  = mo tor/ ac tua tor

C/ R/ F/ H = coil (sta tor)/ ro tor (rail)/fra me less/hou sed

G = gear

S = screw

Our com pa ny was for med in 1982. We are ac ti ve in the field of elec tro ni cal ly con -

trol led mo ti on. The com pa ny name is made up of the first let ters of MACHINE

CONTROL.

MAC CON has made a name in the tech ni cal com mu ni ty

through its par ti ci pa ti on in ad van ced Mo ti on Con trol pro jects 

as well as through its many pub li ca tions and tech ni cal se mi -

nars. Our part ners are world-re nown com pa nies, who se 

pro ducts syn er gi se with our own de ve lop ments in every new 

ap pli ca ti on.

Mis si on Sta te ment : Our mis si on is to ser ve users in sol ving

their real-time mo ti on con trol pro blems in ma chi nes, pro ces -

ses and ex per iments.

Our ex per ti se lies in:

 MO TI ON UN DER CON TROL

• an ex ten si ve of fe ring of qua li fied Mo ti on Con trol  

pro ducts, pri ma ri ly elec tric mo tors, ac tua tors, dri ve and

con trol elec tro nics and po si ti on sen sors.

• achie ving pre ci se, dy na mic and smooth mo ti on

• coor di na ting mo ti on in mul ti-axis sys tems

• mat ching our pro ducts to the host con trol

• adap ting our pro ducts to spe ci al in ter fa ces 

and en vi ron ments

• our com pre hen si ve en gi nee ring knowled ge in the field 

of Me cha tro nics

We achie ve our aims by co-ope ra ting clo se ly with 

Uni ver si ties and exe cu ting com plex pro jects to get her with

our clients - lea ding en gi nee ring com pa nies. 

We are com mit ted to pro vi ding our cus to mers with ex pert

tech ni cal sup port and top pro duct qua li ty on com pe ti ti ve 

terms.

 We stri ve to be a tech ni cal lea der in mo ti on con trol sys -

tems.

MAC CON GmbH

Aschau er Str. 21, D-81549 Mu nich

Tel. +49 89/651220-0

Fax. + 49 89/655217

E-mail: sa les@mac con.de

http://www.mac con.de
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