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DIH23-   -BDN Series
BEI’s proven performer, the DIH23-BDN Series, pro-

vides a complete, compact package to drop into any design 
where you need the reliability and long life of brushless 
motors.  These housed motors boast all the advantages of DC 
permanent-magnet motors, plus linear speed/torque curves, 
long life, no risk of demagnetizing, freedom from brush 
dust, quieter operation, and better thermal performance.

Description
Elimination of brushes and mechanical commutators, 

coupled with the low inertia and shorter mechanical time-
constant resulting from internal rotor placement, make 
DIH23-BDN Series motors ideal for high speed operations 
as well as incremental or start-stop motion.

Brushless vs. Brush-Type Benefits
• Smaller motor packages
• High speed operation
• Greater through-put
• Inherently explosion resistant

Options
Choose from feedback components to suit any require-

ments, including an optional mounted BEI encoder.  
Select a winding configuration and stack length to match 
your performance parameters.  Specify a standard or dou-
ble-ended shaft.  These standard options can be defined 
in the part number.  Or consult a BEI specialist for advice 
on other custom features such as a wye center-tap, skewed 
windings, and alternate magnet materials.

The data, specifications, and electrical parameters presented in this data sheet illustrate 
typical applications, are for reference only and are subject to change without notice. 
Although efforts have been made to ensure the accuracy of the information given, nothing 
herein is intended or should be construed as a warranty of the performance or design of BEI 
products. Product and data warranties are described solely in BEI contractual documents.

TO DETERMINE WATTS OUTPUT:
Watts out = Torque (oz•in) x Speed (rpm) x (7.49 x 10-4)
1 HP = 746 Watts

Applications
• Medical equipment
• Optical scanners
• Incremental and streaming tape drives
• Test and measurement devices
• Machine tools and pumps
• Blowers and fans
• Automated manufacturing – robotics, pick-and-place
• Semi-conductor processing equipment
• Computer peripherals, printers and plotters

Ordering Information
DIH23 -   - BDN 

23 Standard Diameter (in tenths of an inch; i.e., 2.25 inches)
Housing Length (l / in tenths of an inch; i.e. 13, 16, 19, 22)
Factory Contolled
Rear shaft extension/encoder mounting provisions
N = No
Y = Yes
Winding option (select A-E, see selection chart, over) or specify.

DIH23
D - Direct Current
I - Internal Rotor 
H - Standard Housing



DIH23- -BDN 
DC Brushless Motors

Specifications subject to change without notice. Printed in U.S.A.

   Standard Motor Parameters***        UNITS           SYMBOL         DIH23-13         DIH23-16         DIH23-19         DIH23-22

   Max. Recommended Speed                RPM                 ω NL                20,000              18,000              16,000             14,000

   Continuous Stall Torque**                    oz•in                  TCS                   7.8                   14.5                  20.5                   28

   Peak Torque*                                       oz•in                  TP                    24                    40                    50                    80

   Motor Constant                                    oz•in                 
KM                    2.5                    4.4                    5.8                   6.2

                                                               √ Watt

   Electrical Time Constant                   Milli-sec                τE                    .65                    1.0                    1.0                   .80

   Mechanical Time Constant                Milli-sec                τM                   10.6                   6.7                    6.3                   6.7

   Power I2R @ Peak Torque                   Watts                  PP                   93.7                  83.0                  74.5                  167

   Damping Factor                                   oz•in                  
FO                   .043                 0.136                0.237                 .27   (Zero Impedance)                              rad/sec

   Friction Torque @ 5 KRPM                 oz•in                  TF                    0.7                    1.0                    1.0                   1.5

   Rotor Inertia                                    oz•in•sec2              JM               4.6 x 10-4          9.1 x 10-4          1.5 x 10-3         1.8 x 10-3

   Thermal Resistance                          ºC/Watt                Θth                    7.0                    6.2                    5.6                   4.0

   Max. Allowable Winding Temp.              ºC                                            125                  125                  125                  125

   Phases/Winding Type                                                                             3/Y                   3/Y                   3/Y                   3/Y

   Poles                                                                                                        8                      8                      8                      8

   Weight                                                    oz.                    W                     8                     12                    15                    19

   Length                                                   in.                      l                      1.3                    1.6                    1.9                   2.2

Ø 2.25
 MAX. 

+.000
–.003Ø.875

–A–

.05

.75 ± .03

.2498

.2495Ø

LEAD WIRE:   PVC, UL #1060 80°C
                       3x #20 AWG
                       5x #24 AWG
                       12.0 MIN. LONG

4x  #4–40 UNC–2B
        .23 MAX. THD PENETRATION
      EQ SP ON Ø1.250 B.C.

.003  A

    LEAD              CIRCUIT           WIRE SIZE
  COLOR           TERMINAL               AWG.

     BRN               SENSOR 1                  24

     BLU               SENSOR 2                  24

     ORG               SENSOR 3                  24

     YEL          SENSOR SUPPLY            24

     GRY        SENSOR RETURN           24

     RED                PHASE A                   20

     BLK                PHASE B                   20

     GRN                PHASE C                   20

GENERAL CHARACTERISTICS:
Ambient Operating Temperature: -55ºC to 65ºC
Insulation Resistance @ 500VDC: 1000 Megaohms Min.
Bearings: Grease Packed, Double Shielded

     Standard Winding                                                                                                DIH23-13                                  DIH23-16                                  DIH23-19                                   DIH23-22

     Constants***                             Units                   Tol          Symbol      A       B       C       D        E        A        B       C       D       E       A       B       C       D        E        A       B       C       D       E

     DC Resistance                            Ohms              ±12.5%           R          1.1                                             .60                                            .43                                             .55

     Voltage @ Peak Torque               Volts              Nominal         VP        10.2                                           7.06                                          5.66                                           8.30

     Current @ Peak Torque          Amperes           Nominal          IP         9.23                                           11.8                                          13.2                                           15.1

     Torque Sensitivity                  oz•in/Amp           ±10%           KT        2.60                                           3.40                                           3.8                                            5.30

     Back EMF Constant             Volts/(rad/sec)        ±10%           KB        .018                                          0.024                                         .027                                           .037

     Inductance                             Milli-Henry           ±30%            L          .71                                            0.60                                           .43                                             .60

* 10 Sec at 25ºC Ambient, 125ºC Winding Temperature
** 25ºC Ambient, 125ºC Winding Temperature and Heatsunk to 12” x 12” x 1/4” Aluminum Plate.
*** Other operating speeds and torques are available to suit specific application requirements.
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