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M2 / P2 Series Stepper Motors

General Specifications

* NEMA Size 23

« Standard (P) and enchaned (M) using SIGMAX technology

* Standard laminated and low inertia “-J" rotors for maximum acceleration

» Standard NEMA mounting

* Qversized 30 mm hearings

* CE compliant

* Unipolar or Bipolar windings

* Features: integral electrical receptacle, smooth or flat shaft

» Options: leadwire connection, rear shaft extension,
encoder mounting provisions, 500 or 512 ppr encoder

* Custom Motors

Phases 2and 4

Full Steps per Revolution 200

Step Angle 1.8°

Step Accuracy (of one full step, no load) +15%M
+3%P

Operating Temperature -20°C to +40°C

Insulation Class Class B, 130°C

Insulation Voltage Rating 340 Vdc

Insulation Resistance 100 Megohms

Rotor Inertia Characteristics

Single and double stack motors are available with both standard and low
inertia “-J” rotors. Choose low inertia to produce the highest acceleration
rates possible. Low inertia motors are most effective for operation below
2,000 RPM. Choose standard to generate maximum torque.

Low Inertia Ratar

Standard Rator
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M2 / P2 Series Outline Drawings ~
- o
M2 / P2 Regular Construction Hookup N
w
—[12.25[57.10]—=f -
2X 1.85 48[12.19] MAX H MATING -
[46.99] CONNECTOR PLUGGED IN %)
4X¢3.200 [5.080] THRU
.99 [25.20] EQUALLY SPACED ON A — .18[4.57] MAX %)
MAX 22.625 [66.670] B.C. _i_i MOTOR ONLY :
= s
i I o
2X45° :
L J_E 1 == B
@ .2500 "5 i) .0000 =
[6.35 +%[§%%;’] @.2500t00888 A i
i | e Y +0.
002 [0.05] = [6:35400%] o
.20[5.08] 1002 10.05] A] -
~—+-.055[1.400] <
1.500= .002
[38.1= 0.05] 81[20.60]+ L MAX. F75+.00 A
[-].00310.077] [19.1+ 1.02]
-{.003[0.077]
Motor Model m Dimensions in inches [mm]
P2H 1.60 [40.7]
P or M21 2.06 [52.3]
P or M22 3.10[78.7] A A A
BT65437
===
T
u
219 [5.56] 1‘_-'_ 50[12.7]
USABLE FLAT
Standard Shaft Options —E&_
A Optional rear shaft extension available as shown. Same
diameter as front shaft extension.
1. Shaft modifications also available.
2. Optional flat available on front shaft as shown.
— 1
AGILENT
TECHNOLOGIES
ENCODER
Encoder Option l
P B—p

©1.812 [46.02]

———f=—.72[18.29]

Dimensions in inches [mm]
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MZ2 / P2 Series Stepper Motors

M2 / P2 Performance Data

Motor
Model
Number

P2HxxxH-L
P2HxxxH-L
P2HxxxB-L
P2HxxxB-L
P2HxxxC-L
P2HxxxC-L
P2HxxxF-L
P2HxxxF-L
P2HxxxH-L
P2HxxxB-L
P2HxxxC-L
P2HxxxF-L
P21xxxA-L
P21xxxA-L
P21xxxB-L
P21xxxB-L
P21xxxC-L
P21xxxC-L
P21xxxD-L
P21xxxD-L
P21xxxA-L
P21xxxB-L
P21xxxC-L
P21xxxD-L
P21xxxA-J
P21xxxA-J
P21xxxA-J
M21xxxA-L
M21xxxA-L
M21xxxB-L
M21xxxB-L
M21xxxC-L
M21xxxC-L
M21xxxD-L
M21xxxD-L
M21xxxA-L
M21xxxB-L
M21xxxC-L
M21xxxD-L
M21xxxA-J
M21xxxA-J
M21xxxA-J

Short Stack

Inertia 1Stack

Low

Enhanced 1 Stack

3
S

nertia

Parallel

Holding
Torque
(2 phases on)

0z-in (Nm)
+/-10%

59(0.42)
59(0.42)
61(0.43)
60(0.42)

42(0.30)

43(0.30)
42(0.30)

114(0.81)
111(0.78)
116 (0.82)

109 (0.77)

81(0.57)
79(0.56)
82(0.58)
77(0.54)

111(0.78)
79(0.56)
142 (1.00)

137(0.97)
144 (1.02)

135(0.95)

100(0.71)
97 (0.68)
102 (0.72)
95(0.67)

140(0.99)
99(0.70)

Rated

Current/| pesistance | Inductance

Phase

5.2
26

26
1.3
25
1.25
1.61
08
3.68
1.84
1.77
1.1
5.6
28
46
23
315
1.75
1.51
0.76
40
3.3
25
1.07
5.6
28
40
5.6
28
46
23
315
1.75
1.51
0.76
40
3.3
25
1.07
5.6
28
40

Phase

Ohms
+/-10%

0.22
0.90
0.76
3.04
0.84
3.36
1.92
7.68
0.44
1.52
1.68
3.84
0.23
0.92
0.32
1.28
0.53
212
2.61
10.4
0.46
0.64
1.06
5.22
0.23
0.92
0.46
0.23
0.92
0.32
1.28
0.53
212
2.61
10.4
0.46
0.64
1.06
5.22
0.23
0.92
0.46

Phase

mH
Typical

0.50
1.9
1.9
16
23
9.2
5.1

204

0.50
1.9
23
5.1

0.80
32
1.1
44
23
9.2
10.3

41.2

0.80
1.1
23
10.3

0.90
36

0.90

0.70
28
1.0
40
20
8.0
8.7
34.8
0.70
1.0
20
8.7
0.70
28
0.70

Note: *Maximum shaft loading based on 20,000 hours of operation at 1500 rpm.

Detent| Thermal

Torque |Resistance| Inertia

Mounted
°C/Watt

25
(0.018)

9.4
(0.66)

6.6

545

0.0010
(0.0071)

0.0017
(0.012)

0.0013
(0.0092)

0.0017
(0.012)

0.0013
(0.0092)

1.5
(0.68)

1.5
(0.68)

Shaft Loading*
Radial
Force | Force

20 13
(89)  (58)
20 13
(89)  (58)
20 13
(89)  (58)

Continued on page 45.
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M2 / P2 Performance Data (continued) ~
A Shafl Loading* o
I.-:_oldmg cﬁ?:::t/ Phase Phase |Detent] Thermal | Rotor ] o
M orque Resistance | Inductance |Torque|Resistance| Inertia Radial| Axial
otor (2 phases on) Phase Force | Force -
Model o
e % ?I\zl-r::; Ohms mH Mounted ] m
f _100 = o w
S +-10% +/-10% Typical C/Watt . ’
P22xxxA-L e 6.5 0.21 0.80 -
P22xxxA-L U BT 3.3 0.84 3.2 z
P22xxxB-L e 46 0.38 2.1 m
P22xxB-L . 214{1.51) 23 152 84 z
P22xxxC-L o 3.1 078 39 =
P22xxxC-L U A2 155 3.12 15.6 ;‘
x  P22xxxD-L e 25 122 6.2 -
3 i 203(1.43) 0.0036 o
S P22xxxD-L U 1.25 4.88 24.8 (0.025)
N P22xxxE-L e 195 (1.38) 1.64 2.7 12.6 17 15 25 20 13
P22xxxE-L U ’ 0.82 10.8 50.4 (0.12) ’ (1.13)  (89) (58)
P22xxxA-L U 139 (0.98) 46 0.42 0.80
P22xxxB-L U 151 (1.07) 3.3 0.76 2.1
P22xxxC-L U 144 (1.01) 2.2 1.56 39
P22xxxD-L L 144 (1.01) 1.77 2.44 6.2
P22xxxE-L U 138 (0.97) 1.16 54 12.6
o P22xxxB-J e 46 0.38 1.8
2T P22xuB- . 010142 44 152 72 0.0026
gs 0.018)
= P22xxxB-J U 142 (1.00) 3.3 0.76 1.8
M22xxxA-L e 6.5 0.21 0.70
M22xxxA-L U ] 3.3 0.84 2.8
M22xxxB-L @ 46 0.38 1.7
M22xxxB-L U ZELIE 2.3 152 6.8
M22xxxC-L e 3.1 0.78 3.1
S M2ooCL e 280188 455 3.12 124
» M22xxD-L e 25 1.22 50
% M22xxxD-L . N 1.25 488 20 %%0235
E M22xxxE-L U : 0.82 10.8 40.4 (0.12) : (1.13)  (89) (58)
M22xxxA-L U 163 (1.15) 46 0.42 0.70
M22xxxB-L U 179 (1.26) 3.3 0.76 1.7
M22xxxC-L U 168 (1.19) 2.2 1.56 3.1
M22xxxD-L U 168 (1.19) 177 2.44 50
M22xxxE-L L 161 (1.14) 1.16 542 10.1
o M22xxxB-J e 46 0.38 15
ES vy e 22 {78 s s 6.0 e
= M22xxxB-J U 178 (1.26) 3.3 0.76 15

Note: *Maximum shaft loading based on 20,000 hours of operation at 1500 rpm.
See page 91 for M&P series connector diagrams and switching sequence.
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M2 / P2 Performance Curves
P2HxxxF-L (S) w/ P5000
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2000 4000 G000 8000

1000 2000
Speed

SYHOLOW H43dd3ILls
?

P2HxxxB-L (S) w/ P5000

NEW |

10000 (stepis)
3000 (rpmj

=078 A 24Vdc = 0TEBA 36VIc =0TEA T2Vdc

{oz-n)
by NEW
40
0z 30
Torgue
20
0.1
10
! e
2000 4000 6000 8000 10000 (step's)
1000 2000 3000 (rpm)
Spesd

=124 A 24Vdc =124A 36Vdc =124 A T2Vdc

P21xxxD-L (P) w/ P5000

{Sz-in)
100
e NEW
LXE
0.4 50
Torque
40
0.2
20
I ge
2000 4000 6000 8000 10000 (step's)
1000 2000 2000 {rpm)
Speed

=156A 24Vdc = 1564 35Vde =1584 72Vdc
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MZ2 / P2 Series Stepper Motors

P2HxxxF-L (P) w/ P5000

{oz-in)
50
(M)
. NEW
0.3,
0.z 30
Torque
20/
0.1-
10
o
2000 4000 G000 8000 10000 (step's)
1000 2000 3000 (RPM)
Speed
=156 A 24Vde =156 A 36VWdc =1586A 72Vdo
P2HxxxB-L (P) w/ P5000
|:IJ\2-II'I]
50
{Nm)
. NEW
037,
02 130
Torgue
20
0.1
10
2000 4000 6000 8OO0 10000 (step's)
1000 2000 3000 (rpm)
Speed
-2HA 24Vdc =26A 3EVd: =26A T2Vdc
M21xxxD-L (P) w/ P5000
{02-ir)
nmy 120
0.75 NEW
10
0.50
Torgue
n2s- 40

2000 4000 6000 8ODO 10000 (stepis)

1000 2000 3000 (npm)
Speed
=156A 24dVdc =1568A 36Vdc =158A 72Vdc
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M2 / P2 Performance Curves

P21xxxA-L (S) w/ P5000

{oz-in}
100
(Mrm)

067, NEW

0.4-90
Torque
40

0.2
20

2000 4000 GOOO 8000 10000 (step's)

1000 2000 3000 (rpm)
Speed
- 28A 24\dc = 28A 36Vde -2 8 A TZVdc

P22xxxE-L (S) w/ P5000
' NEW
0.8
100
0.6
Tangue

04— 50

0.2

i 1 | !
2000 4000 6000 8000 10000 (stepis)

1000 2000 3000 (rpm)
Speed
=070A 24 \Vd: =07EA 38Vde =0TEA 72Vde

P22xxxC-L (S) w/ P5000

NEW

2000 4000 GOOO 8000 10000 (step's)

1000 2000 3000 (rem)
Speed
-1 55 A 24dVWdc = 1564 I6Vde = 1564, 72Vdc
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M21xxxA-L (S) w/ P5000

[oz-in)

(M) 120
0.75
100 NEW
a0
0.50-
Torgue &0
0.25- 40
20
0=
2000 4000 ED(FI}_ B0O0D 10!_301] (step/s)
1000 2000 3000 (rpm)
Spead
=2BA 24Vee =284 3BVde =284 72Vd
M22xxxE-L (S) w/ P5000
[oz-in)
(Hm) - . - ;
12 NEW

10150
08
Torgque 100
0.6- -
0.4 go
0.2
-

2000 4000 G000 8OO0 10000 (steps)

1000 2000 3000 (rem)
Spesd
- 078 A 24 Vde =078 4 33Vde = 0.78A 7T2Vde

M22xxxC-L (S) w/ P5000

(oz-in)
(Nm) 200

1,25 NEW

1 00 150
Torque

0.75 1100

0.50-

a0
0.25-

/

2000 4000 6000 8000 10000 (stepis)
1000 2000 3000 (rpm)
Speed
- ] BEA 2Vd: = 158A 38Vde = 1.568A T2Vdc
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MZ2 / P2 Series Stepper Motors

M2 / P2 Performance Curves
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o P22xxxD-L (P) w/ P5000 M22xxxD-L (P) w/ P5000
N ™ mbqoz-m:. {oz-in}
: 1.0 19 ] (M} 200
= NEW 125 NEW
m 0.8 150
1.00—+
< 05 100 Targue
w & 1 |
— Torque 0.75 100
% 0.4 &0l 0.50-
o 50
m 0.2 0.25+
==l
= 1 . L . L L
o 2000 4000 8000 8000 10000 {step's) 2000 4000 &000 8000 10000 (step's)
- 1000 2000 3000 (rpm) 1000 2000 3000 (rpm)
2 Speed Speed
(%) -J5A 24\Wde =258 36V =254 T2Vdo -25A 24Vde =254 3EVWde =254 72Vde
P21xxxD-L (P) w/ P6000 M21xxxD-L (P) w/ P6000
{oz-in) (cz-in)
100 iy
(N NEW Nm NEW
0.6~ an
057
&0
EE
0.4
Torque
Torque 50
0.3 40
0.2- 0.2+
25 20
0.1
Q= bk .
2000 4000 {000 BOOO 10000 (step's) 2000 4000 G000 BO00 10000 (step's)
) 1000 2000 3000 (rpm)
1
D00 Spesd 2000 3000 (rpm} Speed

= 14A(P), 160 Vde = 0.64 A(S)L 320 Vde = 14 AP 160 Vde = 0.64 A (S) 320 Ve
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