P{)WERM.-‘LX 11" sets the world
performance standard for NEMA 23
step motors.

With POWERMAX 11 you also gain
the cost advantages of design for
manufacturability (DFM) and North
America’s most advanced step motor
manufacturing line,

That makes POWERMAX 11
economical without sacrificing
features - such as long life bearings,
high temperature insulation and
quality magnet materials,

Plus DFM means we can build

POWERMAX 1l to vour specifications,

in the volumes you need, according
to your JIT or other delivery
schedule.

Standard

Standard POWERMAX 11 motors
come in half, single and two stacks
that provide holding torques from 42
to 253 oz-in.

Custom

POWERMAX Il proves that an
economical step motor doesn’t have
to limit your options, It's just the
opposite, thanks to flexible
manufacturing.

Whether you require a simple
drive shaft flat or an integral lead
screw, POWERMAX Il motors are
made to order.

POWERM AXIT

FEATURES

Two Year Warranty
Polymer Encapsulated Stator
Polymer End Bell with Threaded Insers

Largest Available Shaft Diameter on a
NEMA 23 Stepper

Owversized 30mm Beanngs

Sigmax* Technology
Optional Low Inertia Rotor

Exposed Laminations Aids Thermal
Dissipation
Precision Ground Rotor 0D and Honed

Stator ID for Concening Air Gap in an
Econamical Motor Design

BENEFITS
High quality, dependable operation

Exceptional thermal dissipation

End bell runs cooler, provides greater
fexibility in mounting encoder

Supports numerous shall modifications.
Increases beaning latigua lile (L,.), extonds
maotor life, reduces downlime

Increases available torque

Produces the highest acceleration rate
possihie

Improved heat dissipation extends

High quality parformance in an economical
mator design

Bacause Motion Matters™



POWERMAX II"

Alin-one molded stator  Inlegral electrical receptacle
Neodymium-iron-boran assembly prowides high retention force of
rotor. magnets mating conneclor—8 fying keads
are standard option

Exposad laminations aid
thermal dissipation Rugged end bell, encapsulated
windings and elecirical
connecior utilize high-tech

palymer
Class B insulation

New end bell runs coaler;

encoder life is enhanced
Many drive shaft

By ; _
madifications available Optional e sare and
rear shafl extensions

Precision ground rolos

0D and honed stator 1D for
concEnine air gap

Largest available shaft diameder
{0.3757) on a NEMA 23 stepper
withstands high radial and axial

Oclagonal shape simplifies
loads, supporls numarous shaft

automated assembly

TodReson + Available Sigmax® technology
Owversized 30mm bearings adds flux concentrating samarium
increase bearing fatigue coball stator magneds for highest
lifer (L) 40:0% over typical longue and acceleration

MNEMA Sira 23 mounting 22mm bearings

MODEL NUMBER CODE POWERMAX I1* motors

£ 21 NRXA-LNN--NS:-00

4-{ ul_
T
Sequence Number
Insert 00 i all parts
m‘:d“ are standard. Factory
M=Enhanced Winding Type "1":,";:,,':&"“
{na half stack) Construction SRS
R=Rogular
e Rotor Typs NS=Ho Feadback
R_::E" s Hlr L=Standard
Terminatien Julow inertia
= {mia half stack)
For X (recoptacie) designation,
Humibor of Stacks mating leaded connectors may
H=Half stack be ordered separatoly. Shaft Configuration
1=1 Stack (Diameter & Lengih)
2=2 Stachs N=Single —
DsDoubile
| S=Spacis
HaNEMA
S=Special Shaft Modifications
M=8moath ||
F=Flat
S=8pecial

The example model number above indicates a standard MEMA 23 frame motor with a one stack rotor, This motor is equipped with a standard
MEMA mount, regular construction, receptacle and an A winding. It also has a standard rotor, a smooth single-ended shaft.

KOLLMDRGEN




POWERMAX 1I° MOTOR TECHNOLOGY

Kollmorgen developed POWERMAX II* for value
and performance.

That's why you’ll find so many standard
POWERMAX Il models in the universal NEMA 23
frame size. With POWERMAX Il, you can tailor motor
torque, acceleration and inertia to every axis of your
design. And you can do this economically too, using
a single mounting configuration and the stepper driver
of your choice.

P SERIES STANDARD HYBRID

Does your application require that extra measure of
performance? Then consider the POWERMAX 11 M
Series, featuring the patented Sigmax® technology.®

Samarium cobalt magnets in M Series motors
concentrate magnetic flux at desired points between
the rotor and stator. Sigmax technology optimizes flux
paths to increase torque production and current
utilization over conventional hybrid designs.

M SERIES ENHANCED HYBRID
SIGMAX® TECHNOLOGY

s — [ Shetaor | Stator
— Non-torque — Rare earth magnet
producing flux inserts
Torgue producing Focusing flux
flux Concentrated torgue
— Rotor producing flux
— Rotor
Typical paths of flux transfer Patented Sigmax®
in an energized conventional technology* redirects magnetic
hybrid step motor. Some flux flux to inhibit leakage and
leakage occurs in normal optimize torque production.
operation. * Sigma® tochnolgy Is coverad by LS, patents
4,712,008, 4,713,470, 4,763,004 and 4,837,184,
TECHNICAL OVERVIEW
Types
POWERMAX 1M Seres .. ocuverererusnrnrasssoncassssnsrnns Hytrid step molors with rare earth magnets
in the stator teeth
POWERMAX IPSaries ......cciiavcsmnmarsssasisnssrsrsins Hybeid slap molors
Rotor construction
POWERMAX Il M and P Series;
with L7 rolor aRionBlES: ... .o e e e e e e s Laminated
(high speed afficiency)
PCWWERMAX 1l M and P Series;
T L L P Low massfow ineria (fast starl/stop,
high acceleration)
Windings
ABCDEFRG .. ciivviiiinrinarans i n s as e - Slandand winding to match any application
FRBAE: . o'y i s i el ey e e e e AR et et ] e e 2
FULBI0DE DO TVOIIEON. 40 5007005 0 000 000 200
TR T e TR L SR e SR e LR RS, | - 1y
Angular accuracy

POWERMAX IMand M T . ...ovivinicsnbanass

Shat laad ratings

Max. radial ioad (at cenber of sid, shaft exlension) .. .
Max. axial load {on frent shaft extension toward molor)

C€ [RoHS| W

KOLLMORGEN

.............. #1.5% of one step, no load,

non-cumutative

.............. +3% of ane step, no load,

non-cumulative

.............. -0 1o 40°C
.............. NEMA Class B, 130°C

.............. 100 Mogohms @500V de and 25°C
.............. 20 b,

............. 13k

.............. Sinca large bearings (30 mm) are used,

lifer & typically about 4 timas that of 22 mm

or smaller baarings used on othar NEMA

Size 23 molons. POWERMAX |l bearing fatigue
fife (L) exceads 10,000 hours al any rotational
spead up 1o 10,000 full steps/secand i
operated within the mas. radial and axial

loads specified above.

. kolimorgan.com




POWERMAX II* HYBRIDS
NEMA 23 FRAME (2.3")—Ratings and Characteristics

Review the Modeal Number Code to assure that all options are designated. In addition to those below, molors with characterstics for specific
perdfommance requirsments are offered. Contact factony for more dedalls.

Connection Hedding
& Torgue Phasa

e — 2 Rated Inductance
l descending order - . Curment/ Phase & Tharmal Rotor
. B Maotor (2 phases on) Phasa Resistance pat Detent  Resistance  Inertia
Model Number i g i ozn (Nm) &, {ohms) {mH) Torgue i ozin-58'  Weight
= £10% (amps DC) £10% Typical oz-n (Nm) (Ciwatt) [(kgm'x 107) lbs (kg)
Torque range:  PZHNXOHLXKGKN00  » 59 (0.42) 52 0.2 05 I\ A
4261 az-n. PEHMICH-LICE-X000 . 50 {0.42) 26 0.90 149
29-.43 Nm P2HMXCKH-LIOE-X000 * 42 (0.29) 168 0.44 05
STANDARD PZHNYKB-LIOG0-00  » 53 (0.42) 26 0.7 1.9
P2H Series PZHNXHB-LAK-30-00 * 59 (0.42) 13 3.04 ]
1/2 rotor stack "

& FEHMIB-L 00000 42 (0.29) 1.54 1.52 1.9 25 i D.0040 10
PRHMXXC-LOOX00 = 61 (0.43) 25 0.84 23 L Ll e
P2HMNRXC-LX0-204-00 L] 61 (0.43) 1.25 3.3 8.2
P2HNAKC-LAK-XA-00 . 43 {0.30) 1.77 1.68 23
PEHMOF-LDO0C00 = 60 (0.42) 161 1.92 5.1
PEHMNXXF L0000 . 6D (0.42) 0.80 T.58 20.4
PEHMXFLX-X000 . 42 (0,300 1.10 384 51 Y ¥

All ratings typical and at 25°C unless otherwise noted, 4 Windings at 130°C and molor in still air at 40°C (without heat sink),
A ) Operation of these motors above raled cument may cause
24 Colored letler indicates winding. demagnetization. Contact faciory,
A With rated current applied. Windings at 130°C and motor Ay Small signal Induciance 35 measured with impadance bridge at
unmounted and in still air at 40°C (without heat sink), TkHz, 1 amg.

/A Thermal resistance measured with motor hanging in sl air
{unmouniad).

KoDOLLMD




POWERMAX II° HYBRIDS
NEMA 23 FRAME (2.3")—Ratings and Characteristics (Con’t)

Review the Model Mumber Code, to assure that all options are designated. In addition 1o those below, motors with characteristics for specific
parformance requirements are offered. Contact factory for more details.

Connection  Holding

s Torque Phase
Ratod Currents are in —_— P Ratad Inductance
descanding order ik Currentf  Phase A Thereasl  Rator
Motor (2 phases on) Phase Resistance o Detent Resistance  Inertia
Model Number /&, g ox-in [Nmj) &, (ohms) (i) Torque Fi oz-in-5'  Weight
- #10%  (amps DC) 0% Typical ozdn (Nm) (Chwatt) (kgm®x 10%) Ibs (kg)
Torque range;  MZINXXA-LOGXX-00  # W2(100) 586 0.23 0.7 A
95-144 azn. M2 NRHA-LO-00-00 . 142 (1.00) 28 0,52 28
£7+1.02 Nm M2 TNIOOA-LIOC-XX 00 . 100 (0.71) 4.0 0.46 07
SIGMAX" MZIMOE-LOOC- X000 » 137 (0.87) 45 0.3z 1.0
M21 Series M2 A KB L3000 . 137 (0.97) 23 128 4.0
1 rotor stack ORI
M21M OO0 . o7 (0.68) 33 064 10 a4 o - sin
M2INXXCALXXXH00  » W4(102) 35 053 20 §060) 12), A
M2ANSCKC-L =300 * 144 (1.02) 1.75 212 8.0
A2 WX C =L 00X 00 . 102 (0.72) 25 1.06 20
MZTMXOID-LE-HX-00 = 135 (0.95) 1.51 251 8.7
M2ANXCLD-L -3 -00 . 135 (0.95) 0.7E 10.4 348
MZ T NOD-LX 2000 . 95 (0.67) 1.07 522 8.7 Y
Torgue range: PRANMMA-LICE00 - 114 {0.81) 55 023 0.8 A
T7-116 oz-in. P2ANXAL 000 . 114 (0.81) 28 082 32
54-82 Nm PINXCALX XXX 00 B 81 (0.57) 4.0 0,46 08
STANDARD PHAMNXYBLX- 00 = 111 (0.78) 45 032 1.1
P21 Series P2INIKE-LO-XX-00 . 111 {0.78) 23 1.28 44
1 rotor stack P2ANXKB-LXK-XX00 . 79(055) 33 0.54 14 4 00017 15
55 0.012)  (0.68)
PANNMCALOG00  » 116 (0.82) 15 053 23 (2:028) o :
P2 ANXAHC-LX-3-00 B 116 (0.82) 1.75 242 8.2
P2ANXE-LX-XX-00 . B2 (0.58) 25 1.08 23
P2INXD-L-XX-00 109 (0.77) 1.54 281 10.3
P2ANXXD-LXX-200-00 . 108 (0.77) 0.76 104 412
P21 MXOD-UX-00-00 . TT (0.54) 1.07 522 10.3 Y Y
Al ratings typical and ai 25°C unless otherwise noted. &, Windings at 130"C and motor in still air at 40°C {withoul heat sink).
. . ) Operation of these molors above raled current may cause
Ay Colorad latter indicales winding. demagnatization, Contact factory,
. With rated current applied, Windings at 130°C and motor 4\ Small signal inductance as measured with impedance bridge at
unmounted and in sl air at 40°C (without heat sink). 1kHz, 1 amp.

A Thermal resistance measured with motor hanging in still air
{unmaunbed).

KOLLMORG




POWERMAX I1* HYBRIDS
NEMA 23 FRAME (2.3")—Ratings and Characteristics (Con't.)

Review the Model Mumber Code, o assure that all options are designated. In addition to those balow, mators
with characleristics for specific performance requirements are offered. Contact factory for more details.

Connection  Holding

iRnted Curronts are n ————- A Rated Inductance
| dessending order = Current/  Phase i Tharmal Rotor
_— Molor '3 (2 phases on) Phase Resistance v Deten! Resistance  Inertia
Model Number 4 oz4n (Nm) s {ohms) (mH} Terque i oz-in-5° Welight
5 +10%  (ampsDC) 110% Typical ozdn (Nm) (“Chwatt) (kgm®x 107 ibs (kg)
Torque range: MZZNXALKA-HN-00 = 230 {1.82) 6.5 0.21 0.7 A A A A
161-253 oz-in, M22NXCA-L XX -XK-00 . 230 (1.82) 33 0.84 28
1.13-1.79 Nm M2 2O X K-20K-00 * 163 {1.15) 4.6 042 0.7
SIGMAX" M22NXXB-LIO-00-00 253 (1.19) 4.6 0.38 1.7
M22 Series M22NXCE-LYK-200-00 . 253 (1.79) 23 1.52 6.8
2 rotor stack MZZNE-L XK - -00 . 179 (1.26) 33 0,76 1.7
MZZMIOICLI0EX-00 238 (1.68) 34 o7a a1 t 0.0036 25
MZ2MOC-L 03000 . 238 (1.68) 1.585 342 124 0.12) 45 {0 ot (143
MZ2NXHC-LXX-30(-00 . 168 (1.19) 2.2 156 31 @ ) :
MEZZNXXD-L0GEXX-00 » 238 (1.68) 2.5 1.22 50
MZ2NXCRD-L00-000-00 . 238 (1.88) 128 488 200
M2 2NNOD-L X0-XX 00 . 168 (1.19) 177 244 5.0
MEZNMOE-LO0000 - 22T (1.80) 1.64 2711 101
MZZMNE-LICC-X-00 . 22T (1.60) 0.82 10.8 404
MZZMEHE-LIC-XX-00 . 161 (1.13) 1.16 5.42 101 Y Y Y Y
Torgue range: PEENDOCALDOK-X-00 - 107 (1.39) 6.5 021 08 A A A A
138-214 oz-in. PZENMOCA-L 020000 . 187 (1.34) 33 084 a2
47151 Nm P22NDOCA-L IO 306-00 . 138 (0.58) 46 0.42 0.8
STANDARD PZENXXE-LIOGXX-00 = H4{1.51) 48 0.38 24
:ﬂ Serles PEENXHB-L X200 . H4{151) 23 152 B4
rotor stack PN EL XXX X-00 . 151(107) 33 0.76 21
PEZNIOC-LIOC00G00 o 203 (1.43) 31 078 18 7 0.007% 25
PEINC-LIO-00 . 203 (1.43) 1.55 312 156 (0.048) 45 0025 (1.13)
PRAOIC-LIOEXN-00 . 144 (1.01) 2.2 1.58 39
PRRMNNO-LI0CHA00  » 203 (1.43) 25 1.22 62
P2 AR SR X0 . 203 (1.43) 125 4,88 24.8
P22NHCKD-L 320000 " 144 (1.01) 177 244 62
P2INME-LIOGX-00  » 195 (1.38) 1.64 27 128
PN E-L =000 . 195 (1.28) 082 10.8 50.4 ¥ i
P22NBCKE-LXK--00 . 138 (097) 116 5.4 126 Y Y |
All ratings typical and at 25°C unless olharwise noted. £ Windings at 130°C and molor in still air at 40°C (without heat sink),
, ) Oparation of these motors above rated cument may causa
s Colored letier indicates winding. demagnelization. Contact factory,
. With rated current applied. Windings at 130"C and molor unmonled i Small signal inductance as measured with impedance bridge at
Zo and in still air al 40°C {without heal sink), 1k, 1 amg.

M Thermal resistance measunsd with mator hanging in still air
{unmeounied),




HYBRIDS WITH LOW INERTIA
ROTORS

ROTOR INERTIA CHARACTERISTICS . . . POWERMAX II® motors

Single and double stack POWERMAX I motors are ACCELERATION COMPARISON
available with both standard and low inertia rotors.

Choosa low inertia to produce the highest Theoretical
acceleralion rates possible. A4 Inartia MNormalized 1.
Model Rotor Type oz-in-8° x 10 Acceleration
kgm* x 10+ Comparison
P2ANRX-L Standard 1.68/0.0:10 1
,g P2ANRXX-J Low inriia 1.3060.008 127
g MZINRXO-L Slandard 1.68/0.010 123
MZINRXX-J Low inertia 1.30/0.008 1.58
g P22MNRMXL Standard 570,022 1
P22MRXX-J Liow irvinrtia 2.58/0.016 1.30
g M22NRXO-L Standard 3570022 1.18
MZZNRXX-J Low inortia 2.58/0.016 1.63

L Liowy Insfiia Fotors not ciffersd for half stack modaeds

I\ Comparative values for normalizad scosleration of unksaded mowns. Bass value is standnnd
Ivybetid miotor with standard robor, indicatod for single and double seack kengehs,

Actugl acosaration capabiity depends on lond, velacity profile and driver powor.
Comparsons mads with 80°C lomparatune riss using bipolar deiver,

NEMA 23 FRAME (2.3")—Ratings and Characteristics

Raview the Model Number Code, lo assure that all options are designated. Contact factory for maore datails.

Connection Holding
ey Torgua Phase
—_— y Rated Inductance
L Current!  Phase Thermal Rotor
Motor A i (2 phases on) Phase Resistance Dotert  Resistance  Inertia
Modal Number 7 5 4 ox<n (Nm) £ [ohms) (mH]) Torque oxdn-5'  Weight
=5 +10% (amps DC)  £10% Typlcal ox<dn (Nm) (“Ciwatl) (kgm' x 107) Ibs (kg)
Torgue range:
o MRINOR-DOX00 = 140 (099) 56 023 07
s M2 TRCUA-BON-XX-00 140(0.99) 28 0.92 28 &9;3 ]
" {
hlﬁm M2 I NIA - -00 09 (0.70) 40 046 0.7
1 rotor stack 0.0013 1.5
Torgue range: 55 (0.0:05) {0.68)
7:5";; a’:"- PRINXXA-JXX-XX00 o 111 {078) 58 0.23 09
e P2AMKNA-JHXK-XH-00 111(0.78) 28 0.92 35 4
STANDARD P2 AN A-DOE-XX-00 . 79 (0.55) 40 046 0.8 (0.028)
P21Series
1 rotor stack
Torgue ranga: *
:Z{fﬁﬁ“ﬁ‘- MZZNXXB-DOEXK00 v 252 (178) 45 0.38 15
v M2ZNXX B X400 282(1.78) 23 1,52 B.0 L

SIGMAX" MZZNDOCE-JXH-)00-00 . 178 (126) 33 0.76 15 {0.12)
M22 Serles
2 rotor stack - bk a5
Torgue range: ; (0.018) (1.13)
MzIM BTN P2INXKB-IXIO00  + 201 (142) 46 0.38 18

e PRNXKE- X000 201 (142) 23 1.52 72 i ;49}
STANDARD P22NECKE-IH-0000 ' 142 (1.00 a3 0.76 18 -
P22 Serles ( :I |
2 rofor stack

Al ratings nypicol and ot 25°C unless othoraise nobod.

wtill nir ol 40°C (without hoat sink).

{urrmsauntad]).

DLLMORGEN

. Thormal msks@ance measumd with motor hanging in 52l air

L WNith reted cument applied, Windings ot 130°C and miobor unmountsd ond in

Windings at 130°C and motod in 34l air ot 40°C (without hoat sink),
Oparation of thase motors abowe rabed curment may cause
domagnatization. Contsct factony

Small signal inductance as moasuned with impadancn hridgo at

R R




INSTALLATION BULLETIN
POWERMAX II® Hybrid Step Motors

» Dimensions * Installation Guidelines
» Connections » Warranty/Return Authorization
* Encoder Option
DIMENSIONS...POWERMAX II® Hybrids Motor | L
. (rreric dim. for ref, oniy) Mo E
e — PH_| 07 i
e p——— bl ﬂm_é_ Bt e i
Ty i /_lu:m:n: P or M22 n&.jl.l} = R AT
ML L = =
r L1
i T
= -:I-:%
B T M el
il
[T

CONNECTION INFORMATION...Terminations and phase sequencing
MOTE: Phase sequencing direction of rotation as viewed from mounting end of motor

deLind macor
o Four different leaded connectors are availabls,
Onder the “GW™ parl number 85 & separale ltem.
[GHO| O [GND| © CormaelorLnsdwire
Part Phnse Assemily Drlver
O GNDIGND| O Humbssr Connecilen Pin Ne. Lasad Colom Connacikon
O BGND| O [GND) blpctar : Bhch A
oW swins 1 Orangs F
- - B Rad B
4 |IGND| © | O GND| 4 * + 5 Yollow B
245 WhiBk & WhiDrg nons
1 (jGMD| O GND| O 1l+]=1=1* 48T WhiiRed & Whirvel o
Unipolar Bl sieg Bipoker full slep b BAS Bl & WHitDeg A
Molers: GWO00OF parslial 152 Oep & WHUBIK A
% 0 = off oropen (3 Load s8&T Red & White B
+ = po&'lugw 384 el & WhilRad B
- = Mﬂmm
GMND = uripolar [ Bilack A
1 Crange B
wowr | L | STANDARD SHAFT OPTIONS - o 3
Modal Max. 1, Cptioral flaf sallable on fore shaft as shown, 285 WhiBk & Wht'Org L2
i 50 USABLE 4aT WhiRed & Whi'Yal Y
PZH }uﬂ,g 2;: | 1T FLAT
a0 & 1 z nipalar & Black A
PorM2t| 255 ‘E" i Crangs B
g GWOOODE 8 And &
A {B Laad) 1 Yllow o
Fuiy shatt ednnsion avallable as shoan. Same
PonMet| s mrmmw = 246 WhiBk 8 Org i
ART ‘WhiFind & el +y
Typical leaded connector jsead show) bkt BAS Black A
S GWOD0OH paratisl 142 Orarge A
~H— =i {4 Laad) BAT Fed B
3&4 Yl B
bipolar B Black A
GWD0G0L st 1 Orarga A
1 B2 WG,
PYC LEADS H Laad) s A e
= 3 Visliow B
2o Ff
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