
1.9" (48mm) Slotless Brushless DC motor.

• Up to 201,600 rpm                  •Maximum continuous power 41 watts

Motor dia.								      
Example:      Part Number    48    H    2667    A     /    A3  
Ordering Information: mail@koford.com•phone 330-315-3061•fax 937-695-0237•www.koford.com

Motor Data

Encoder  A5=500lines(2,000 count)
Type S=sensorless H=120°halls		
Winding number			   	
		

Slotless design is cog free,  and provides high efficiency  and cool operation at high speed. Large bear-
ings for long life.150°C rated Neo rare earth magnets standard.  Available with 120° hall sensors or 
sensorless.  Hall sensors recomended for positioning or where a significant inertial load is attached to 
the shaft.   The V (vacuum compatable option) has all non outgassing materials suitable for vacuum 
use and ceramic hybrid ball bearings.  Special modifications are possible such as custom shaft lengths, 

6/17/09 Specifications subject to change without notice
Modifications  A=none, V=Vacuum compatable

         Leads
Blue	 Phase A
White	 Phase B
Brown	 Phase C
Red	 +5 volts
Black	 Ground
Yellow	 Sensor A
Orange	 Sensor B
Green	 Sensor C

Winding							      2575		  12600		
Nominal supply voltage			   volts		  24		  16	
no load speed				    rpm ±12%	 61,800		  201,600
speed/torque slope			   rpm/oz-in	 11,403		  26,650
Stall torque (theoretical)			   oz-in		  11.8		  9.7	
Continuous torque case 20°C/no h.s.  	 oz-in		  1.4/.7		  .5/0	
Continuous current case 20°C/no h.s. 	  amps		  4.0/1.4		  6.9/.35
Motor constant Km			   oz-in/√w	 .40		  .26	
Winding resistance not including leads	 ohm±15%	 1.00		  .13	
Peak output				    watts		  111		  356	
No load current 				    amp±50%	 .23		  .60	
Damping factor				    oz-in/krpm	 .0016		  .00026	
Static friction				    oz-in		  .023		  .012	
Velocity constant				   rpm/volt		 2,575		  12,600
Torque constant  Kt			   oz-in/amp	 .52		  .108	
Stall current				    amps		  24.0		  113	
Maximum efficiency			   %		  81		  86	
Winding inductance			   mH		  .12		  .005	
Mechanical time constant			   ms		  10		  24	
Rotor inerta				    10-4oz-in-sec2	 .111		  .111	
Thermal res. winding to case		  °C/W		  5.2		  5.2	
Thermal case to ambient			   °C/W		  4.3		  4.3	
Weight 7 oz
Maximum winding temperature 125°C

values based on winding and magnet temperature of 20°C. Phase lead  are 12" minimum and untrimmed lead resistance is .052Ω.  
Excess lead length should be trimmed.   Phase leads are 24 gauge stranded TFE insulated, and hall leads are 28 gauge, TFE insulated.
Axial force on bearing including during installation should not exceed 25 lb.



Unit conversions
°F -32 ÷1.8=°C  example: 212°F=100°C,    °C x1.8+32=°F  example: 100°C=212°F,         in x 25.40=mm,  
mm x.03937= in.,      oz x 28.3495=g,  oz-in x 7.06=mNm,	      mNm x .142=oz-in,         Nm x .142=oz-in,	
Ncm x 1.42=oz-in,	 rpm x .1047=rad s-1,      V/R/S x .1047=volts/rpm,          746 watts=1hp,          lb-in2 x 
.04144=oz-in-sec2  

Balancing
Components attached to the motor shaft should be dynamically balanced to G6.3 or better and located as close to 
the motor body as possible.    G6.3 is equal to 0.64 x weight (oz.)/rpm=unbalance in milli oz-in.  If the components 
have appreciable length they must be balance in 2 planes.

Motor technology
The Koford 48HS brushless series of motors are high speed slotless sintered rare earth permanent magnet mo-
tors with unique technology.    Compared to other brushless motors they have higher speed capabilities, better 
efficiency, lighter weight and more durable construction (ML Class 220C  wire insulation bonded with solvent-
less Class 205 thermoset resin) compared to the low temp bondable wire used in other slotless motors which will 
soften and fail under thermal overload. 

Operating speed
Motors can be operated at any voltage lower then the specified voltage.  Motors must not be operated over the 
maximum speed listed. To obtain speeds over 100,000 rpm the S18V15A drive must be used.  Hall drives are not 
recommended for speeds over 60,000 rpm.

Motor selection
Hall sensor motor can start large inertial loads.  For this reason they are most suitable for applications such as 
beam choppers providing that a speed above 60,000 rpm is not required.  If higher speeds are required then a sen-
sorless motor must be used with the S18V15A drive.  This drive requires operation from a variable voltage power 
supply with a current limit of 15 amps or less.  For most applications a 3 to 5 amps supply will be suitable.  These 
power supplies are readily available for electronics distributors.

Speed torque calculations
A motors no load speed is equal to the supply voltage times the velocity constant (rpm/v).  Under load the rpm 
will drop.  To determine the approximate speed, use dyno data if listed, or use the speed torque slope from the 
data sheet.  For example if the supply voltage is 28 volts and the rpm/volt is 500 then the no load speed will be 
14,000 rpm. If the speed torque slope is 800 rpm/oz-in and a 5 oz-in load is applied to the shaft then the speed 
will be 14,000-(5 x 800) = 10,000 rpm.  If there is extra wiring between the drive and the motor, or the supply and 
the drive, then the speed will drop at a more rapid rate due to the voltage drop in the wiring.  A design margin of 
at least 15% should be used to allow for motor tolerances, so for example with the above motor the rpm can be 
expected to be at least 8,695 rpm.

Motor cooling
The continuous output torque which can be achieved from a motor is limited by the allowable maximum tem-
perature.  This in turn is determined by the cooling provided by the user, and the ambient temperature.  The 20°C 
continuous torque values listed are based on the motor housing being held to 20°C by such means as a refrigerated 
cooling jacket clamped to the OD of the motor.  If the ambient temperature is above 20°C then the continuous 
duty torque is reduced. 

Vacuum Applications
Standard motors are suitable for low vacuum applications.  For high vacuum applications use (option V).  Vacuum 
grade motors are made with low outgassing material and baked before shipping.  A vacuum bake by the customer 
immediately prior to use may be desirable to reduce initial pump down time. An important consideration is that 



in a vacuum there is no heat removal by air contacting the motor housing.  Therefore the mounting of the motor 
should be made of highly thermally conductive material, such as copper or aluminum, should be of as heavy a 
cross section as possible, and should connect to a large surface exposed to the outside air.  A liquid cooling jacket 
with a heat exchanger can also be used for the ultimate performance.

Motor hook up
Koford hall sensor motors typically separate the phase and sensor wires.  These wires should be kept apart and 
away from other wires.  The leads should be trimmed as short as possible to reduce EMI and power losses.  Where 
electrical noise is a consideration the phase wires may be twisted or braided with each other or enclosed in a 
shielded jacket.  The same can be done with the hall leads to prevent their picking up EMI from noise sources.

EMI
Koford drives and motors have low levels of emi relative to other motors but in sensitive applications the follow-
ing steps are suggested.  First keep the phase wires as short as physically possible and twist or braid them together 
and if necessary add a shield jacket terminated at one end.  Add a 5,000µF cap at the input to the drive along with 
a common mode inductor.  Add small inductors to each of the phase wires.  If possible vary the input voltage to the 
drive rather then using the speed control.  Place the drive and motor as close together as possible.  Also consider 
enclosing the drive or motor and drive in a metal enclosure.

PWM basics
Variable speed drives operate using PWM where the voltage to the motor is rapidly turned on and off.  This is 
the same as a switching power supply where the motor is the filter.  A PWM drive operates like a transformer, for 
example if the motor pulls 20 amps at 12 volts and the input to the drive is 36 volts then the input current to the 
drive will be 12/36 x 20 or 6.66 amps (neglecting losses).  A drive rated at 20 amps will only pull 20 amps from 
the power supply or battery if the speed is turned all of the way up (no PWM).  The S18V15A drive does not use 
PWM so this is not applicable.  With this drive the motor current will be the same as the power supply current.


