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APPLICATIONS 
• Electronic Assembly & Test – ATE, probers, bonders, vision alignment 
• Metrology – CMM, AOI, surface measurement, vision inspection 
• Semiconductor – Photolithography, FPD inspection 
• Life Sciences – Liquid handling & delivery, microplate robotics 
• Constant Velocity Image Scanning & Large Format Printing 
• Precision Machining – Laser cutting, engraving, substrate dicing, point 

diamond turning, micro machining 
•  

FEATURES 
• High Accuracy & Repeatability, Zero Backlash, Frictionless 
• Velocity >> 10 m/s                          Acceleration >> 10 g 
• Continuous Force to                       423.9 N   (95.3 lbf) 
• Peak Force to                                 1340.0 N (301.0 lbf) 
• Ironless Non-Cogging Design for Lowest Velocity Ripple 
• Three Standard Motor Profiles with Highest Force Density 
• Custom High Force Models with Peak Forces to 9000 N (2009 lbf) 
• Shorter Settling Times than screw and belt drives 
• Multiple Head and Virtually Unlimited Travel Configurations 
• No Maintenance, Non-Contact Brushless & Zero Magnetic Preload 
• Vacuum, Clean Room, Water/Air Cooled Options 
• Thermal Sensor & Custom Cable Options 
• Simple Installation – Metric/English & Top/Side Mount Options  



Theory of Operation 
 
A linear motor produces controlled force by the same principle that a rotary motor produces torque. It is essentially a 
rotary motor laid out flat. In a brushless permanent magnet linear motor, the wound stator of a rotary motor is replaced by 
a moving forcer or series of coils in a molded housing. The permanent magnet rotor is replaced by a steel magnet track 
with a series of rare earth magnets. Normally the coil, which is lighter than the track, is the moving element. A typical 
linear motor based system also requires external mechanical or air bearings, a linear position encoder, phase 
commutation, a servo amplifier and control. 

 
Airex Solution Series™ ironless, brushless linear motors are available 
in three standard cross-sectional profiles. In addition, several high force 
profiles are available on a custom basis. The coil assembly of each 
series is available in incremental segment lengths to meet a wide range 
of force requirements. Each segment contains a single three phase coil.  
The P20-4, for example, contains four complete coil segments in one 
molded assembly. The U-channel doubled sided magnet track is also 
available in various incremental lengths. Total travel is equal to the 
length of the track less the length of the coil assembly including any 
commutation device. A Hall Effect commutation module is available as 
an option on the Linear Motor Coil. 
 

Ironless motors have several advantages over iron core motors such as lower moving coil mass, lower inductance, lower 
losses, higher stiffness and higher peak force capacity resulting in higher bandwidth, higher acceleration, better velocity 
control, and reduced settling time. 
 
Airex brushless ironless linear motors feature high force density, zero-cogging and ultra low velocity ripple, non-contact 
operation with no magnetic preload, and well contained magnetic fields. Vacuum compatible, water and air cooled, Metric 
coil or magnet track mounting, Metric magnet pitch, and fully custom versions are available. The Solution Series™ is 
ideally suited for both high-accuracy and high-throughput applications. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Linear Motor Application Data 

MOTOR FORCE = F = Mass x Acceleration + Ffriction + Fexternal 
 

SPECIFICATION REQUIRED INFORMATION 
Load Mass, size, materials of carriage, bearings, & load 

Motion Profile Time/distance vs. speed/acceleration/distance, dwells 
Bearing Drag, friction µ, orientation, speed or acceleration limits 

Duty Cycle Derive from full cycle motion profile 
Servo 
Drive 

Current and bus voltage ratings, ramp profile, maximum 
encoder frequency, commutation - Hall vs. encoder 

                              Consult your Authorized Schneeberger Sales Office for application and motor sizing assistance.
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Motor Specifications 
 

Force N (lb) Current 
amp 

Model Power 
Cont. 
Watts 

Continuous 
C 

Peak 
P C P 

Force 
Constant 

N/amp(lb/amp) 

Resistance 
@ 

25°C(125°C) 

Back EMF 
V/mps 
(V/ips) 

Coil Length 
mm(inch) 

“L” 

Weight 
kg(lb) 

P12-.51   36  12.5   (2.8) 40     (9) 3.18 10.06   4.2   (0.9)   3.88   (5.38)    4.2 (0.1)  30.7   (1.21) 0.06 (0.13) 
P12-11   81  26.7   (6.0) 84   (19) 3.18 10.06   8.4   (1.9)   7.76 (10.76)    8.4 (0.2)  61.2   (2.41) 0.09 (0.19) 
P12-21 163  53.3 (12.0) 169   (38) 3.18 10.06 16.8   (3.8) 11.65 (16.14)  16.8 (0.4) 122.2   (4.81) 0.17 (0.38) 
P12-31 244  80.0 (18.0) 253   (57) 3.18 10.06 25.2   (5.7) 15.53 (21.51)  25.2 (0.6) 183.1   (7.21) 0.26 (0.58) 
P12-41 325 106.7 (24.0) 337   (76) 3.18 10.06 33.5   (7.5) 19.41 (26.89)  33.5 (0.9) 244.1   (9.61) 0.35 (0.77) 
P15-11   78  35.1   (7.9) 111   (25) 2.90   9.17 12.1   (2.7)   6.66   (9.22)  12.1 (0.3)   61.2   (2.41) 0.09 (0.20) 
P15-21 155  70.2 (15.8) 222   (50) 2.90   9.17 24.2   (5.4) 13.31 (18.44)  24.2 (0.6) 122.2   (4.81) 0.23 (0.50) 
P15-31 233 105.3 (23.7) 333   (75) 2.90   9.17 36.3   (8.2) 19.97 (27.67)  36.3 (0.9) 183.1   (7.21) 0.36 (0.80) 
P15-41 310 140.4 (31.6) 444 (100) 2.90   9.17 48.4 (10.9) 26.63 (36.89)  48.4 (1.2) 244.1   (9.61) 0.50 (1.10) 
P15-51 387 175.5 (39.5) 555 (125) 2.90   9.17 60.5 (13.6) 31.95 (44.26)  60.5 (1.5) 280.0 (11.01) 0.63 (1.40) 
P20-11  82   70.6 (15.9) 223   (50) 3.90 12.32 18.1   (4.1)   3.88   (5.38)  18.1 (0.5)   61.5   (2.42) 0.23 (0.50) 
P20-21 163 141.3 (31.8) 447 (100) 3.90 12.32 36.3   (8.2)   7.76 (10.76)  36.3 (0.9) 122.4   (4.82) 0.50 (1.10) 
P20-31 245 211.9 (47.7) 670 (151) 3.90 12.32 54.4 (12.1) 11.65 (16.14)  54.4 (1.4) 183.4   (7.22) 0.73 (1.60) 
P20-41 327 282.6 (65.5) 894 (201) 3.90 12.32 72.5 (16.3) 15.53 (21.51)  72.5 (1.9) 244.4   (9.62) 0.76 (2.20) 
P20-51 408 353.2 (79.4) 1117 (251) 3.90 12.32 90.7 (20.4) 19.41 (26.89)  90.7 (2.3) 305.3 (12.02) 0.95 (2.70) 
P20-61 490 423.9 (95.3) 1340 (301) 3.90 12.32   108.8 (24.5) 23.29 (32.27) 108.8 (2.8)    366.3 (14.42) 1.14 (3.30) 

 Notes:  1. Specifications based on large heat sink maintaining LMC at or below 125°C and with a maximum temperature rise of 105°C. 
           2. Peak Force based on maximum duration of 10 seconds and 10% duty cycle with appropriate heat sink.   
           3. Specifications shown for Sinusoidal Commutation & Series Wound, Delta Connected Motor Coils  

            4. Add 0.11 Ω/m (0.034 Ω/ft) for cable resistance. See www.airex.com for additional information. 
 

Motor Drawings 
 
 

  
LMC Outline Drawings  
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LINEAR MOTOR TRACK (LMDT) 
MODEL POLE PITCH WEIGHT 

P12 30.48 mm (1.2”) 0.031 kg/cm (0.17 lb/in) 
P15 30.48 mm (1.2”) 0.051 kg/cm (0.31 lb/in) 
P20 60.96 mm (2.4”) 0.132 kg/cm (0.74 lb/in) 

MODEL B L H 
P12 30.5 mm (1.20”) 27.6 mm (1.48”) 
P15 30.5 mm (1.20”) 27.6 mm (1.48”) 
P20 20.0 mm (0.79”) 

See 
Table 
Above 57.9 mm (2.28”) 

← Without Halls 

← With Halls 

→│   H   │←            L            →│ 



Ordering Information 
 
Order your Airex Solution Series™ linear motor with the part numbers as described below. A complete motor 
consists of a Linear Motor Coil (LMC) and one or more Linear Motor Dual Tracks (LMDT), each ordered separately. 
 
 

LINEAR 
MOTOR COIL 

MOTOR 
SERIES 

# OF 
POLES COMMUTATION INTERNAL 

CONNECTION 
CABLE 

LENGTH THERMAL DEVICE 

     L  M  C         -    P  1  2    -       1                        3                              S                             72                                             P 

LMC 

P12-0.5,1,2,3,4 
 

    P15-1,2,3,4,5 
 

P20-1,2,3,4,5,6 

 1 = coil only 
 
3 = coil with 120°  
Hall Effect Device 

S = series 
 

  P = parallel 

72 = 72” (1.8 m) 
Standard 

X    =  none 
L/F  = NC/NO thermostat (P15 & P20) 
N/P = Negative/Positive temperature 
          coefficient thermistor (standard) 
C    = temperature to current thermistor 

 
LINEAR 

MOTOR TRACK 
 MOTOR 
SERIES TRACK LENGTH MAGNET PROFILE 

      L  M  D  T       -    P  1  2     -                                    12  .  0                                                                    F                                           S  

LMDT 
P12 
P15 
P20 

Length in inches (i.e. 12.0 = 12.0” ) 
P12 & P15 have 1.20” [30.5 mm] increments  

P20 has 2.40” [61.0 mm] increments 

F = standard for P12 & P15 
B = standard for P20 series S = standard 

 

Airex 6-Lead Linear Motor Back EMF and Hall Commutation
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For Additional Information Contact Your Authorized Schneeberger Sales Office: 

For over 60 years, the name SCHNEEBERGER has been synonymous with modern linear motion technology used by OEM 
clients renowned as industry leaders in the machine tool, semi-conductor, solar, life science, and medical technology 
markets. Customers worldwide trust Schneeberger with their most demanding requirements for linear bearings, guideways, 
and high performance, turnkey linear motion systems, all designed and produced in our ISO 9001 certified facilities. We are 
proud to offer Airex’s full line of linear motors, which are a natural extension of our high performance linear technology 
products, supported by a competent sales and application staff from our Bedford, MA facility. 
 
Since 1950, Airex Corporation has served the electronics, aerospace, defense, semiconductor, life science and other 
demanding markets through the design and production of a variety of precision electro-magnetic components including low 
cogging brushless DC motors, voice coil actuators, magnetic bearings, and custom wound components. Airex’s background 
with precision wound components is the basis for their high performance linear motor technology. 
 


