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Brushless DC Drives BLe Brushless DC drive
Product overview

Product overview

Schneider Electric Motion brushless DC drive systems are an economical solution for
many movement tasks. With compact and powerful motors and matching drives they
offer a wide range of options in device technology and industrial automation.

Special features

Compactness

Brushless DC drive systems are noted for their very high efficiency. High output power
and torque is available in small sizes. The advantage of the compact design is also
applicable for the drives.

Flexibility

Brushless DC drives are available in two versions: BLP14 with CANopen fieldbus in-
terface and BLV 14 with analogue interface (5 V or 10 V). Both open-loop and closed
loop operation is possible.

The motors are available in two sizes:
+ BDM 4- with flange dimension 42 mm, in two lengths with nominal power from
56 to 95 W and nominal torque from 0.13 to 0.22 Nm.
+ BDM 7- with flange dimension 66 mm, in four lengths with nominal power from
120 to 370 W and nominal torque from 0.24 to 0.8 Nm.

The brushless DC motors are fitted with Hall sensors as standard. For more accurate
position detection the BDM 7+ motors can be fitted with encoders. Motors are also
available with planetary or spur wheel gear and holding brake.

Integrated safety function

BLP 14 integrates the "Safe Torque Off" safety function as per IEC/EN 61800-5-2. It
enables an immediate stop by removal of power (i.e. an uncontrolled stop) without ex-
ternal power contactors. An unintended restart of the drive is impossible.

Economy
The use of Hall sensors for motor commutation and the cost-effective drive electro-
nics result in a highly economical drive system.

Application options

The brushless DC motor technology is noted for its very long service life and functio-
nal safety. It is used if the performance of brush systems is not sufficient and also for
servo applications in the lower power range.

Schneider Electric Motion Brushless DC Drives 3



BLP Brushless DC drive Brushless DC Drives
Product description

Product description

The BLP14 is a universal drive for controlling brushless DC motors. The BLP14 drives
offers CANopen field bus connectionx or a £10 V analog input. Galvanic isolation of
field bus and supply voltage ensures high system safety and reliability of installations.
This allows for the integration of brushless DC drives into the standard field bus struc-
tures in industrial automation systems.

In combination with the brushless DC motors of the BDM 4+ and BDM 7 series they
form an economical and powerful drive system.

Special features

* Interface for CANopen
+ Compact design
» "Power Removal" safety function (Safe Torque Off "STO")

Device overview

(1) Connection of power supply (CN1)

(2) Connection of commissioning point (CN2)
(3) LEDs for status display

(4) Switches for making settings (S1, S2, S3)
(5) Connection: Expanded I/O signal interface (CN4) (optional)
(6) Connection of I/O signal interface (CN3)
(7) Connection fieldbus interface (CN5)

(8) EMC mounting plate (accessories)

(9) DIN rail adapter (accessories)

(10) Name plate

(11) Connection of motor (CN6)

(12) Connection of hall sensors (CN7)

(13) Connection of motor encoder (CN8)

= = — =

Control and interfaces

The BLP14 can control BSH brushless DC motors in accordance with a large
number of control modes:

» Operating mode "Point-to-point": relative and absolute movements

» Operating mode "Current control"

» Operating mode "Speed control" with acceleration/deceleration ramp

» Operating mode "Profile velocity"

* Operating mode "Motion sequence”

* Manual movement for easy setup

The BLP14 has three control interfaces as standard:
* Interface for CANopen.
* One +/- 10 V analog reference input to give the speed or current reference, and
limit the speed or current.
+ One interface to connect a motor encoder.

4 Catalogue Brushless DC Drives Schneider Electric Motion



Brushless DC Drives

BLP Brushless DC Drive
Functions

Functions
General overview of BLP14 functions

The BLP14 brushless DC drive integrates a large number of functions, enabling it to
be used in a wide range of industrial applications.

There are two main function families:

Conventional adjustment functions
* Homing

« Jog

* Auto-tuning

Operating modes

+ Current control

» Speed control

+ Point-to-point mode
+ Profile velocity

+ Motion sequence

Types of operation

Two types of operation are possible:
* Local mode
+ Fieldbus mode

In local mode
The drive parameters are defined via:

* The remote display terminal

* The Lexium CT commissioning software
Movements are then determined by:

* Analog signals (+10 V)

In this mode, limit switches and homing switches are not managed by the brushless
DC drive.

In fieldbus mode
All the brushless DC drive parameters and those associated with the operating modes
can be accessed via:

* The fieldbus
* The remote display terminal
* The Lexium CT commissioning software

Schneider Electric Motion
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BLP Brushless DC Drive
Functions

Brushless DC Drives

Conventional adjustment functions
Homing

Before performing an absolute movement in point-to-point mode, a homing operation
must be carried out. Homing consists of associating an axis position with a known me-
chanical position. This position then becomes the reference position for any subse-
quent movement of the axis.

Homing is carried out by:
* Immediately writing the actual position register
* Movements up to a reference sensor

Homing with search for sensors
Four types of homing with movement to sensors are possible:
* Homing on - limit switch, "LIMN"
* Homing on + limit switch, "LIMP"
» Homing on reference contact "REF" with initial movement in negative direction of

rotation
» Homing on reference contact "REF" with initial movement in positive direction of

rotation

These homing movements can be performed with or without taking the "Zero marker"
pulse into account.

. 102 .

=

R-
—Te
— el
< > L >
HMdis —PpPp HMn
HMdisout_max —{> HMn_out

Homing operating mode: Example with limit switch "LIMN" and clearance from sensor edge

(1) Move at search speed HMn
(2) Move at output speed HMn_out
(3) Clearance at distance HMdis at output speed HMn_out

Catalogue Brushless DC Drives Schneider Electric Motion



Brushless DC Drives

BLP Brushless DC Drive
Functions

Forced homing

Forced homing consists of setting the current motor position as the new reference
point to which all subsequent positioning data refer.

2000° |

Forced homing operating mode

After power-up, the position value is 0.

(1) Start movement towards the home point: the motor is positioned using a relative
movement of 2000 increments.

(2) Forced homing to value 0 by writing the actual position expressed in user units.

(3) Initiation of a command to move 2400 increments to the absolute position. The
target position is 2400 increments (4400 increments if forced homing had not
been performed).

Homing parameters
The homing parameters are transmitted via the fieldbus or using Lexium CT commis-
sioning software.

Jog

This mode enables an axis to be moved manually. The movement can be carried out
over one movement step or continuously, at constant speed. Two speeds of
movement are available (slow or fast). Various parameters are used to configure the
manual movement.

Setpoint value

The parameters are transmitted via the fieldbus or the Lexium CT commissioning soft-
ware.

With the start signal for the jog the motor first moves over a defined path unit. If the
start signal is still pending after a specified wait period, the device switches to conti-
nuous operation until the start signal is canceled.

"Jog positiv" (1] ! ‘ | | | I_
“Jog negativ” (‘) l—l l_l
"Jog fast/slow" (1] l—(,.

@ T N\
i g 3 |

Adjustment of the machine in jog mode

(1) Path unit

(2) t<waittime

(3) t> wait time

(4) Countinous operation

Schneider Electric Motion
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BLP Brushless DC Drive Brushless DC Drives

Functions

Auto-tuning
The auto-tuning function integrated in the drive enables automatic tuning of the
control parameters to be performed after the initial configuration.
This function is activated via:

* The remote display terminal

» The Lexium CT commissioning software
This procedure requires the motor to be coupled to its mechanism. Additional
parameters can be used to limit the amplitude and the direction of the movements
performed during the auto-tuning phase.
The Lexium CT commissioning software also provides screens for carrying out these
drive control adjustments conventionally.
Operating modes
The following table summarizes the various possible operating modes, the control
types and the sources of setpoint values.
Operating mode in local control mode in fieldbus control mode
Jog digital inputs digital inputs 1)/ Fieldbus commands
Current control analog input analog input / Fieldbus commands
Speed control analog input analog input / Fieldbus commands
Point-to-point mode - Fieldbus commands
Profile velocity - Fieldbus commands
Motion sequence digital inputs digital inputs”/ Fieldbus commands
Referencing - Fieldbus commands
1) optional
Current control
In the mode "Current control" the BLP14 drive can be used with an analog output mo-
tion controller. It is suitable for all other high performance speed control requirements.
Setpoint value
In the current control operating mode the reference value for the motor
current is preset. The setpoint value is transmitted via analog input, the fieldbus or the
Lexium CT commissioning software.

Operating mode IMAX
Nref_Scale Speed control NMAX
Analog Input 1 » | NREF 1
(*10V) Scaling —K\_o—, Position, speed and |
0 current control
Parameters |
Anio%r:zut — Scaling —’K_c Current limiting c
T o
Iref_Scale Activating of
limiting

"Current control" operating mode
Possible applications

» Car assembly applications (tool fixing machine)

» Special machines

8 Catalogue Brushless DC Drives Schneider Electric Motion



Brushless DC Drives

BLP Brushless DC Drive
Functions

Speed control

In this mode the BLP14 drive can be used with an analog output motion
controller. It is suitable for all other high performance speed control requirements.

Setpoint value
The setpoint value is transmitted via analog input 1, the fieldbus or the commissioning

software. Analog input 2 can be used for current or speed limiting.

Operating mode IMAX
Nref_Scale Speed control NMAX
Analog Input 1 NREF l

(x10V) *  Scaling | RN o , Position, speed and |
l—bo current control
y

Parameters

Analog Input 2
(€3 govp) Scaling [ "R Current limiting .

T o
Iref_Scale Activating of
limiting

"Speed control" operating mode

Possible applications
* Material handling
» Packaging
+ Cutting to length
+ Winding and unwinding applications

Schneider Electric Motion
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BLP Brushless DC Drive
Functions

Brushless DC Drives

Point-to-point mode

The "Point-to-point" operating mode, also referred to as PTP (Point To Point), is used
to move the axis from a position A to a position B. The movement can be absolute:
this consists of expressing position B in relation to a home position (the axis must
have previously been referenced), or relative: in this case the movement is performed
in relation to the current position of the axis (A). The movement is performed accor-
ding to acceleration, deceleration and speed parameters.

Setpoint value
The homing parameters are transmitted via the fieldbus or using the Lexium CT com-

missioning software.

Software
limits Movment
generator
4
Target Limiting
position \—1 7
Actual motor
Speed - — speed
setpoint 9
4
Max. speed
Acceleration
Deceleration

"Point-to-point" operating mode, absolute and relative

Possible applications
A motion controller for coordinated axes or a PLC can manage several axes
controlled via fieldbus. This mode is often used in material handling, e. g. automated

inspection.

Profile velocity

In the "Profile velocity" operating mode, the speed setpoint is applied according to an
acceleration/

deceleration ramp that can be adjusted using parameters. The speed setpoint can
be modified during the movement. Current limiting is also possible. The position con-
trol that is present in the background allows flexible synchronization of two axes that
are in speed control mode, and enables position control mode to be entered on the fly.

Setpoint value
The setpoint value is transmitted via the fieldbus or using the Lexium CT commissio-

ning software.

Speed profile
Actual motor
Speed - = speed
A
Max. speed ~——mm—
Acceleration
Deceleration
"Profile velocity" operating mode with acceleration/deceleration ramp
Possible applications
This mode is mainly used with infinite axes.
Examples: turntable management, printing, labelling applications
10 Catalogue Brushless DC Drives Schneider Electric Motion



Brushless DC Drives BLP Brushless DC Drive
Functions

Motion sequence

In the "Motion Sequence" operating mode, up to 16 data sets with movement com-

mands can be activated directly or sequentially with a PC, fieldbus or digital inputs.
l START The movement commands can include reference movements or positioning com-

mands. This way, a motion sequence can be saved in the drive system and controlled

DataSet_0 Ref.LIMN via a master PLC.
- The Lexium CT commissioning software or the fieldbus is used to enter data
sets and parameterise the drive system.
Y Direct selection of movement commands
The direct selection of movement commands is used if a master controller (e.g. PLC)
DataSet_1 Pos.absolut controls the time coordination of the various data sets. The data set to be processed
is selected via signal inputs and then activated by a start signal.
START =1 Sequential selection of movement commands
Y Sequential selection of the movement commands is used for processing simple mo-
tion sequences. The time coordination is programmed in the individual data sets via
DataSet_2 Pos.absolut e . . ie Lon
specification of a wait time, a transition condition and the subsequent data set. A tran-
sition condition can be, for instance, a rising edge at the START signal input. A motion
START = 1 sequence can also be executed cyclically with or without return to the initial position.
y
: Processing status of a movement command
DataSet_3 Pos.relativ The processing status of a movement command can be output via the handshake out-
put. In addition, an internal processing status such as "drive system in motion" can be
output via an additional signal output.
START =1
Selection of the motion profile
Speeds and accelerations are saved in motion profiles. One of the motion profiles can
be assigned to every movement command data set.
Blended movement
. . . In the case of sequential selection of movement commands, a blended movement
1/min 1 i ' can be specified as a transition condition in the data set. When the target position is
DataSet_1 : DataSet_2 :DataSet_31 reached, the drive accelerates or decelerates to the speed of the subsequent data
A i : : set.
E , . There are two types of blended movement:
: E : Blended movement A After reaching the target position, the drive switches to the
| ! ! t speed of the subsequent data set.
1/min E 1 , Blended movement B When the target position is reached, the drive is to have speed
' E E of the subsequent data set.
B 5 E E

Schneider Electric Motion Catalogue Brushless DC Drives 11



BLP Brushless DC Drive Brushless DC Drives

Functions
Monitoring functions
The monitoring functions in the product protect the system and reduce the risks invol-
ved in a system malfunction. These monitoring functions are not sufficient for perso-
nal protection. The following errors and limit values can be monitored:
Monitoring Task Protective function
Blocking error Error message if the motor shaft remains stop-| Functional safety
ped over a specified period even with maxi-
mum current
Data link Error response in event of connection break | Functional safety and
system protection
Limit switch signals | Monitoring of permissible area of travel System protection
12t Limit Power limitation in event of overloading Device protection
Short circuit Monitoring for short circuits between the motor | Device protection
phases
Tracking error Monitoring of variation between motor position | Functional safety
and setpoint position
Overvoltage and Monitoring for overvoltage and undervoltage of | Functional safety and
undervoltage the power supply device protection
Overtemperature Monitoring device for overtemperature Device protection
12 Catalogue Brushless DC Drives Schneider Electric Motion



Brushless DC Drives

BLP Brushless DC Drive
Wiring example

~ ar

24/48VDC|

The following figure shows an example of wiring with electrical isolation.

Wiring example

Local control mode

* Local control mode in the Jog operating mode

* Inputs and outputs with factory settings in the Jog operating mode

* Motor with hall sensors
» The "Safe Torque Off" (STO) safety function is not used and bridged to 24VDC.

m
LI2

m

1
1
)
1
1
)
[S LI3

v

_ "Jog negative"
~"Jog positive"

~ "Enable"
nable R

— vDC CN1.1
0vVDC CN1.2
L
— +24VDC e CN3.6
0VDC | - CN3.12
m
LIl

CN3.3

L

CN3.10
-——

LI4
_ "Jog fast/slow R CN3.4
LO1 OUT
® "No Fault" L CN3.8
LO2_OUT
® "Active" CN3.2
-——
STO_A* CN3.11
——
STO_B* CN3.5
-——

Local control mode in the "Jog" operating mode

cN7.1 | HALL U o K
CN7.2 HALL V ! I I
— T T
aN73 | saLL W i o |
CN7.5 HALL 0V " " |
—-— t t
CN7.6 | maLn svour | |
- - TT TT
Il \
eN74 | suo _t ,,,,,, v G
CN6.1 U roT T T T 7
1L L it
CN6.2 \ 1! 1!
T [
CN63 | w L L
gl
V! V!
CN64 | seLD }

Schneider Electric Motion
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BLP Brushless DC drives

Wiring example

Brushless DC drives

~ ar

24/48VDC

The following figure shows an example of wiring with electrical isolation.
+ Local control mode in the movement sequence operating mode
+ Inputs and outputs with factory settings in the movement sequence operating

mode

* Motor with hall sensors
» The "Safe Torque Off" (STO) safety function is not used and bridged to 24VDC.

— vDC CN1.1
0vVDC CN1.2
l \-
— +24VDC CN3.6
_]'_ 0VDC | gCN3.12
* —== |t LIl* CN3.9
- | REF :
+ . LI2* CN3.3
— LI g
- | LIMN Lo

LI3

V-1

I
~ Enable R

CN3.10
-——

LI4
_ "DataSet Start R CN3.4
LO1_OUT
® "No Fault" L CN3.8
LO2_OUT
® "Active" CN3.2
-——
STO_A* CN3.11
-——
STO_B* CN3.5
-——

CN4.7 | XLI1 "DataSet Select"
——
CN4.2 XLI2 "DataSet Bit0"
i,
CN4.8 XLI3 "DataSet Bit1"
———
CN4.3 XLI4 "DataSet Bit2"
——
CN4.9 XLIS5 "DataSet Bit3"
=,
CN4.4 XLI6 "No function / free available"
———
CN4.6 XLO1 oUT "DataSet start acknowledge"
O _
CN4.1 XLO2 OUT "DataSet trigger output"
it S,
CN7.1 HALL U o K
———
CN7.2 | HALL v ! ! |
—- T T
CN7.3 HALL W | | I
—- T T
CN7.5 HALL 0V L L |
—- T T
CN7.6 HALL 5vouTr ! 1! I
- - [ [
1! 1!
CN7.4 SHLD | U G
B -t ,,,,,,,,
CN6.1 U rCTT T T T 9
—- T + T
CN6.2 ) 1! 1!
- T [
CN63 | W i L
I \
\
CNE4_} _SHLD o ,

Local control mode in the "Motion sequence" operating mode

(A) BLP14
(B) PLC
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Brushless DC Drives

BLP Brushless DC Drive
Wiring example

Field bus control mode

The following figure shows an example of wiring with electrical isolation

Field bus control mode

Inputs and outputs with factory settings in the Field bus operating mode.

"Safe Torque Off" (STO) safety function with EMERGENCY OFF switch without
emergency off module

Motor with hall sensors and incremental encoder

Braking Resistor Controller UBC60 (accessory)

1
_____ ¢UBC 1
: 1 60 |
e 1
1
b [A—
[
[
I .
- A L, ! vDC | CNT.1 CN5.2 can g " n
— — _
: . ovbe |, CN1.2 CN5.4)_ CAN L 11 K CANopen
— ——-
24/48VD(| _l_ CN5.5 N CAN_0V
N 1
CN5STA| sHLD_ f __u
- — +24VDC CN3.6
/A
0vDC CN3.12 CN3.7 o] ANAL+ ) A+ ov
_T_ CN3.1 .| ana1l- !, Y
= Y ) t -
R I — A
+
_ * L
R ns CN3.9
+ N7y | mALT U A
- CN3.3 —
| ovin EERZ cN72 | mALL v K K
—-— — T T
CN7.3 HALL W N N
— -
+ CN7.5 HALL_ OV ! !
|t r13* CN3.10 —- = T E
- | CmP —— CN7.6 HALL 5VOUT || N
- ~ T T
| |
| |
oNsa | Exc a il il
I T T
m CN8.2 ENC B ' '
5 LI4* CN83 ENC I ! !
+ 1 "Halt" CN3.4 CN8.4 ENC 5V [N [N
~ - —-—
CNg.5 . | ENC_A ' '
L01_OUT cNes | ExC B i '!
"No Fault" CN3.8 — - = L L
® —— CN8.7 ENC T N B
— - =
LO2_OUT CN8.8 ENC_5V i I
8 "Active" CN3.2 - 3 3
-_— | |
| |
I I
| |
CN74 | seLo -vt 777777 Lo (E
CN6.1 U roT T T T T R
— - : T
| |
le CN3.11 CN62 S| Vv B L
o CN6.3 W i L
35 =
(o CN6.4 sgLp !/ |
— -] I ,,,,,,,, v

Wiring example in fieldbus control mode

Schneider Electric Motion
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BLP Brushless DC drives
Technical data

Brushless DC Drives

Technical data
Mechanical data

Dimensions (B x H x T) mm 141.5 x 36 x 86
Wight kg 0,38

Type of cooling Free convection
Electrical data

Power data

Nominal Voltage Vbe 24 ...48

Linit values Vpc 19.2...60
Residual ripple % <5%

Current consumption A 7

Current consumption short term A 14

Input power at 24Vp¢ (short term) w 150 (300)

Input power at 48Vp¢ (short term) W 300 (600)
Power loss w <7

Internal capacitors uF 1100

Fuse to be connected in series A 10
Commissioning interface at CN2

Transmission rate kBaud 9.6/19.2/38.4
Transmission protocol Modbus RTU
1/0 signal interface at CN3 and CN4 (optional)

Signal input

Logic 0 (Viow) \ -3..5

Logic 1 (Vhign) \Y 15...30

Input current (typically at 24V) mA 3.5

Debounce time ms 1.25..15
Analog inputs

Differential input voltage range Vbe -10...10

Zero voltage window mV 50

Max. input voltage Vbe + 30

Input resistance kQ >10

Resolution Bit 14

Sampling time ms 0.25

Signal outputs

Voltage range \% 10...30

Max switching current of the output (LO1_out) A 1.5

Max. switching current of the outputs (L02_out, XLO1_out, |mA 200

XL02_out)

Inductively chargeable mH 1000

Voltage drop at 50 mA load \% <1

STO safety function at CN3

Logic 0 (Ujow) \Y -3...5

Logic 1 (Upign) \ 15...30

Input current range STO_A (typically at 24V) mA <10

Input current range STO_B (typically at 24V) mA <3
Debouncing time ms 1..5

Max. delay until detection of signal s <1

differences of sT0_a and sTo_B "

Response time (until shutdown of power amplifier) ms <50

Permitted test pulse width of upstream devices ms <1

Field bus interface CN5

Transmission rate kBaud 50/125/250/500 /1000
Transmission protocol CANOpen as per CiA301
Device profile CANOpen as per CiA402
Motor connection (CN6)

Max. motor phase current Arns 16

Continuous output current Arpg 8

Phase count 3

Electrical motor time constant ms >0.8

Switching frequency of power amplifier kHz 16

) Switching procedure must occur simultaneously for both inputs (time lag <1s)

16 Catalogue Brushless DC Drives
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Brushless DC Drives

BLP Brushless DC drives
Technical data

Electrical data
Interface for hall sensors at CN7

Supply voltage Vpc 5+5%
Max. allowable current mA 200
Short circuit proof
internal Pull-Up resistor kQ 1
maximum commutation frequency Hz 3000
maximum cable length m 15
Motor encoder at CN8
Inputs: ENC_A, ENC_B, ENC_I
Signal voltage conforming to RS422
frequency kHz <400
inc/s < 1600000
Outputs: ENC+5V_0OUT
Supply voltage Vpc 5+5%
Maximum output current mA 100
short circuit proof
Environmental conditions
Operating temperature °C 0...50
Transport and storage temperature °C -25...70
Pollution degree Step 2
Rel. Luftfeuchtigkeit as per IEC 60721-3-3 Class 3K3,.5% ... 85%, no condensation allowed
Installation height above mean sea level for 100% power |m <1000
Installation height m <2000; with max. ambient temperature 40 °C, without protective film and a

radial distance >50 mm

Oscillation and vibration

As per IEC/EN 60068-2-6
1.5 mm (from 3 Hz ... 13 Hz)
10 m/s2 (at 13Hz ... 150Hz)

Shock loading

As per IEC/EN 60068-2-27, 150 m/s2 (over 11 ms)

Degree of protection

IP20

Schneider Electric Motion
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BLP Brushless DC drive Brushless DC Drives
Dimensional drawings

Dimensional drawings

4.5 4.5 4
T — T amil
[ 1
1411 133.5
v Lo el il
L4 REX
86 28
3 ‘ 36
4

Dimensions of BLP 14A

18 Katalog Brushless DC Drives Schneider Electric Motion



Brushless DC Drives

BLP Brushless DC Drives
Mechanical installation

Mechanical installation
EMC-compliant installation

The BLP brushless DC drive meets the EMC requirements for the second environ-
ment as per IEC 61800-3.
An EMC-compliant design is required to maintain the specified limit values. Depen-
ding in the case better results can be achieved with the following measures:
» Upstream mains reactors. Information on current harmonics can be obtained on
request.
» Upstream external mains filters, particularly to maintain limit values for the first
environment (living area, category C2)
+ Particularly EMC-compliant design, e.g. in an enclosed control cabinet with 15
dB damping of radiated interference

EMC measures for BLP brushless DC drive

Shield on

Earthing to
@ star point
L .
= mounting plate

System earth

Control cabinet — |
|

F=Tr=

Star point
for earthing

f———r———n

T !
| 11ON6jICN7 |
CNBLCN7,_

I
B
!

Motor cable

Machine bed
=
)
g
= >~

Earth motor \j_

to machine bed

Encoder cable

Signal cable

EMC measure

Schneider Electric Motion
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BLP Brushless DC drive
Type code

Brushless DC Drives

Type code

Example

Product name
BLP14 = Drive for EC motors

BLP14 A D16 B4 00
BLP14 A D16 B4 00

Interface
A = CANopen / analog

BLP14 A D16 B4 00

Peak current
D16 =16 Ay

BLP14 A D16 B4 00

Power supply
B4 =24 ... 48 Vpc

BLP14 A D16 B4 00

Other options
00 = Standard
10 = 1/O expansion

BLP14 A D16 B4 00
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Brushless DC Drives BLV Brushless DC drive
Product description

Product description

The BLV is a universal drive for controlling brushless DC motors. Reference values
are analogue settings by an internal potentiometer or an external voltage, for example
from a higher level PLC. Two operating modes are available: closed-loop speed con-
trol and open-loop speed control with integrated default torque.

In combination with the brushless DC motors of the BDM 4+ and BDM 7+ series they
form an economical and powerful drive system.

Special features

» Speed default via potentiometer or analogue signal

» Open loop or closed loop operation

* Acceleration ramp adjustable with rotary switch

» Brake output for actuating a holding brake controller

» Speed output for feedback of speed of rotation to master controller

Device overview

(1) Supply voltage connection CN1
(2) LED1 (green)
(3) LED2 (red)
(4) Rotary switch for adjustment of the motor current S1
(5) Parameter switch S2
(6) Internal potentiometer S3
(7) CN2 signal connection (10-pin female connector)
* Analogue inputs
« Digital inputs
» Outputs
(8) Connection of motor CN3
(9) Connection of Hall signals CN4
(10) Top-hat rail adapter (optional)
(11) Nameplate with simplified manual

Signal interface

The reference value must be set as an analogue signal over the signal interface. Di-
gital control signals are also connected for release of the power amplifier, the direction
of rotation and for the short-circuit brakes.

One output supplies the voltage for the external potentiometer. One output signal re-
ports the operating readiness, another output sends a pulse signal proportionate to
the speed of rotation.
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BLV Brushless DC Drive Brushless DC Drives
Functions

Functions
Parameter setting

The following functions can be set with the parameter switches of the BLV brushless
DC drive:

» Motor phase current

+ Closed-loop / open-loop operation

* Internal / external speed default

+ Control parameters and speed range

» Speed of rotation or acceleration ramp
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Parameter switches
All parameter settings are queried when switching from DISABLE to ENABLE.

Setting motor phase current

The motor phase current is set with parameter switch S1. The continuous current is
limited to half the peak current to protect the motor. The correct setting can be selec-
ted depending on the operating mode and the application. The following values can
be set via parameter switch S1:

Switch setting S1 Motor phase current in A
0 (factory setting) 0.1
1 1.3
2.7
4.0
53
6.7
8.0
9.3
11.0
12.3
13.7
15.0
16.3
17.7
19.0
20.3

MMOO|W|>P|O NG| H|lwWIN

The maximum motor phase current (and thus the torque) is set via the analogue input
ANA 2 or the 16-step switch S1. The value of ANA 2 or S1 that is higher is used. This
means that the unused setting options must always be set to the lowest value.
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Brushless DC Drives BLV Brushless DC Drive
Functions

Setting operating mode and default source
S2.1 speed control (closed loop) and speed control (open loop)

In the case of the speed control (closed loop) the speed of rotation depends on the
setting of S2.2 either corresponding to the default of the analogue input or the internal
ON potentiometer. The distances of the commutation signals are measured and compen-

I rs2.1 sated in accordance with the default.
i ™ 82.2 In the case of the speed control (open loop) the motor behaves like a conventional DC
' motor. This means that the speed of rotation decreases as the load increases.
I [13S2.3
1 [dS2.4 - - —
Switch setting $2.1 Description
OFF (factory setting) Speed control (closed Loop)
ON Speed control (open loop)

S$2.2 setting default source

The default for the open-loop speed control and closed-loop speed control can be set
via an external analogue signal ANA_1 or the internal potentiometer.

When the default is via the internal potentiometer a fixed acceleration ramp is set.
When the default is via the ANA_1 input the acceleration ramp can be adjusted from
very slow to highly dynamic via the potentiometer S3.

Switch setting $2.2 Description
OFF (factory setting) Speed default by analogue signal ANA_1
ON Speed default by potentiometer S3

S$2.3 setting speed control depending on the external load

With speed control (closed loop) the control can be set via the parameter switch S2.3
depending on the external load.

Switch setting S2.3 Description
OFF (factory setting) Speed control with moment of inertia of load < rotor inertia
ON Speed control with moment of inertia of load > rotor inertia

S2.4 setting speed range with speed control

With speed control (closed loop) the speed range can be set via the parameter switch

S2.4.
Switch setting S2.4 pole pairs Speed range in 1/min
OFF (factory setting) 2 0 ... 6000
3 0 ...4000
4 0 ... 3000
6 0 ... 2000
ON 2 0 ... 12000
3 0 ... 8000
4 0 ... 6000
6 0 ...4000

Setting speed of rotation or acceleration ramp

The speed of rotation or acceleration ramp is set by the potentiometer S3.
If switch S2.2 is set to ON, the speed of rotation is set.
If switch S2.2 is set to OFF, the acceleration ramp is set.
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BLV Brushless DC Drive
Functions

Brushless DC Drives

Speed control operating mode

In the speed control (closed loop) operating mode the reference value of the motor

speed of rotation is set via the analogue input ANA 1 or the internal potentiometer S3.
The maximum current can be limited via the analogue input ANA 2 or the parameter
switch S1.

The following overview shows the effectivity of the parameters which can be set for
this operating mode.

S2.4 S2.3
************* Speed Current Power
Control Limiting Amplifier

ANA2

e R

Processing

MAX

S1

Speed control operating mode, effect of adjustable parameters

Speed control (open loop) operating mode

In the speed control (open loop) operating mode the reference value of the motor
speed of rotation is set via the analogue input ANA 1 or the internal potentiometer.
The maximum peak current of the motor (and thus the torque) is set via the analogue
input ANA 2 or the parameter switch S1. The value of ANA 2 or S1 that is higher is
used. This means that the unused setting option must always be set to the lowest va-
lue.
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Brushless DC Drives

BLV Brushless DC Drive
Functions

M )
w LED1
I@ LED2
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current

parameter

speed

CN2
10V_OUT
ANA_1
ANA_2
ANA_OV
ENABLE

DIR

BRAKE
24VDC/0VDC
N_OUT
ACTIVE_OUT

Signal inputs
ENABLE signal input

The ENABLE input releases the power amplifier to actuate the motor.
Error messages are reset from inactive to active by a switch.

Signal value BLV14Hee BLV14Lee Description

inactive Vbe <5 open/5 Deactivate power amplifier
active Vpe 24 0vDC Activate power amplifier
Switch from rising edge Switch from Reset error message
inactive to active; opento 0 VDC

If there is no breakdown, ACTIVE_0UT indicates readiness after release of the power
amplifier (ENABLE) (green LED1 on steady).

When the ENABLE signal is removed the power amplifier is blocked immediately, the
motor runs down without current.

DIR signal input

The direction of rotation is controlled by the DIR signal.

Signal value BLV14Hee BLV14Lee Description
inactive Vbe <5 open/5 Clockwise rotation.
active Vpc 24 0vDC Counterclockwise rotation.

BRAKE signal input

A motor braking procedure can be triggered via the BRAKE input. The input must be
activated for normal operation mode.

Signal value BLV14Hee BLV14Lee Description

inactive Vbe <5 open/5 A braking sequence is
triggered.

active Vpe 24 0vDC Normal operating mode.

Signal outputs
ACTIVE_OUT signal output
The ACTIVE OUT signal output shows the operating readiness of the drive system.

In the BLV14H- model the output requires the 24vDC signal power supply at CN3
PIN8. This must not be bridged with vDC (danger from feedback).

Signal value BLV14Hee BLV14Lee Description
inactive Vpe 0vDC open Power amplifier switched off.
active Vpe 24VDC 0vDC Power amplifier activated.

N_OUT signal output (speed signal)

The N_oUT signal output initiates a change of edge at every commutation. In the case
of motors with, for example, 4 pole pairs 24 changes of edge per revolution are output.
In the BLV14H+ model the output requires the 24 vDC signal power supply. This must
not be bridged with vDC (danger from feedback).

In the dependence on the number of pole pairs of the motor the following number of
commutations or signal changes of edge per revolution is derived:

Number of pole pairs Signal changes of edge / revolution
2 12
3 18
4 24
6 36

Schneider Electric Motion
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BLV Brushless DC Drive
Functions

Brushless DC Drives

Status display via LED

Il
IN|

O

Status display via LED

The two LEDs display the current operating status.

OK ERR
A
B
C [—
D
E
F
G
H
J
K
<T>

Flash code of LED1 and LED2

(A)
(B)
(©)
©)
(E)
(F)
(©)
(H)
()
(K)

No power supply.

Power amplifier is activated.

Holding brake set.

Power amplifier is deactivated.

System error.

Power amplifier overtemperature.
Overvoltage, including with feedback.
Undervoltage.

Commutation error.

Short circuit between two motor phases.
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Brushless DC Drives

BLV Brushless DC Drive

Wiring examples

Wiring examples

0vDC

CN4 CN2
HALL 5VOUT iy
HALL_OV 10v_OuT 10v_OuT
HALL U Aagadl s
HALL V
HALL W ANA2 AR ;
SHLD
ANA OV ANA_ OV —
ENABLE
DIR
BRAKE
24VDC
N _OUT
2.10
ACTIVE OUT
Wiring example of BLV14H
CN4 CN2
HALL 5VOUT
HALL_ OV 5V_OUT
HALL U AR
HALL V
HALL W ANA2
SHLD
ANA OV
ENABLE
2.6
DIR
— |27 @
BRAKE
DIG OV ——Q----=-f==z======-==-
+5...30VvDC
CN1 N_OUT
VDC
ACTIVE_OUT

Wiring example of BLV14L

(1)
)

When all electrical connections are disconnected, ANA 0V can be connected.
When the electrical connection is disconnected with 0vDC, the dashed connection of 2.8 must be connected.

Schneider Electric Motion
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BLV Brushless DC drives
Technical data

Brushless DC Drives

Technical data
Mechanical data

Dimensions (H x W x D) mm 23.5x 117 x74.5

Weight kg 0.25

Type of cooling Free convection

Electrical data

Power data

Nominal voltage Vbe 24 ...48

Input voltage Ve -15% / +20% V)

Residual ripple <5%

Current consumption A 6.5

Nominal power (power output) W 150/ 300 2)

Power loss w <7

Capacity value uF 1100

Signal interfaces BLV14Hee BLV14Lee
Analogue inputs

Measuring range Vpe 0...10 0..5
Max. input voltage Vpc 30 10

Input resistance kQ >10 >10
Resolution Bit 10 10
Digital inputs

Active Vbe 15...30 0VDC/<0.8
Inactive Vpe <5 open/>4..6
Input current mA <7 -
Debounce time ms 1...2 1...2
Output for potentiometer

Voltage Vpe 10 5

Max. allowable current mA <20 <10
Potentiometer resistance kQ 1 1

Digital outputs

Max. switching voltage Vpc <30 <30

Max. switching current mA <50 <50
Voltage drop at 50 mA load Vpe <05 <05
Short-circuit-resistant and overload-proof yes yes
Nominal voltage 24V Ve 242 0VDC/<0.8

N_OUT output (speed signal)

Number of pole pairs
2
3
4
6

Signal changes of edge / revolution

12
18
24
36

1) The levels correspond to EN 61131-2 Type 1

2 For power supply of ACTIVE OUT and N_OUT outputs. Must not be bridged with VDC power supply, otherwise danger of feedback.

Ambient conditions

Ambient temperature N °C 0...+50

Transport and storage temperature °C -25 ... +70

Pollution degree Step 2

Rel. humidity as per |IEC 60721-3-3, Class 3K3, 5 ... 85%, non-condensing

Installation height above mean sea level for 100% power |m <1000

Installation height m < 2000; with max. ambient temperature 40 °C, without protective film and a radial

distance >50 mm

Oscillation and vibration

as per IEC/EN 60068-2-6

3..13Hz: 1.5 mm

peak 13 ... 150 Hz: 1g

Shock loading

as per [EC/EN 60068-2-27

15gfor 11 ms

Degree of protection

IP20

IP40 restricted: from above only, without distance to protective cover

) No icing
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Brushless DC Drives

BLV Brushless DC drive
Dimensional drawings

Dimensional drawings

4.5 4.5

6.25

 or o

O {} O | _Jr\‘lH_

36 11.75

Dimensions of BLV14¢

Schneider Electric Motion

Catalogue Brushless DC Drives

29



BLV Brushless DC Drives Brushless DC drives
Mounting and installation

Mounting and installation
EMC-compliant installation

The BLV brushless DC drive meets the EMC requirements for the second environ-
ment as per IEC 61800-3.
An EMC-compliant design is required to maintain the specified limit values. Depen-
ding in the case better results can be achieved with the following measures:
» Upstream mains reactors. Information on current harmonics can be obtained on
request.
» Upstream external mains filters, particularly to maintain limit values for the first
environment (living area, category C2)
+ Particularly EMC-compliant design, e.g. in an enclosed control cabinet with 15
dB damping of radiated interference

EMC measures for BLV brushless DC drive

Earthing to Control cabinet — . .
star point "M_ 1J 1
_|_ Shieldon oNT
= mounting plate
S1
S2
(o)
System earth Star point — S8
f for earthing -
: ______ OO OO - CN2 o
| ]
A\ ! ]
Machine bed | —
: o| | ons CN4
|
| AAAA
|
|
|
|
|
| o
|
| @ |d
Earth motor :
to machine bed |
|
~D i
// |
m s | Motor cable
h T
. L
g
|
Encoder cable
= | Encodercable | .
Sign_al_cable

EMC measure
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Brushless DC Drives

BLV Brushless DC drive

Type code
Type code
BLV14 brushless DC drive
Example BLV14 H D16 B4 00
Product name BLV14 H D16 B4 00
BLV14 = Power amplifier for brushless DC motors
Interface BLV14 H D16 B4 00
H = analogue inputs 0 ...10 Vpc; digital signals 24 Vpc
L = analogue inputs 0 ... 5 Vpc; digital signals 5 Vpc
Peak current BLV14 H D16 B4 00
D16 = max. 16 Aeff
Power supply BLV14 H D16 B4 00
B 4=24 ... 48 Vpc
Options BLV14 H D16 B4 00
00 = Standard
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Brushless DC motors
Product description

Brushless DC Drives

Product description

The motors of the Schneider Electric Motion BDM series are brushless DC motors
that are designed as electronically commutated 3-phase synchronous motors. Becau-
se of the mechanical design of the brushless DC motor they have a low rotor inertia
and very good dynamic characteristics. The use of high-energy magnetic materials
means high output power with small sizes. The motors are available with a distinct or
low detent torque when not under power.

In specific cases an additional holding brake is unnecessary in the version with high
detent torque. The motor version with low detent torque is noted for increased running
smoothness.

The motors can be fitted with various types of gearboxgearboxes such as spur wheel
or planetary gear depending on the torque and service life requirements. The brush-
less DC motors are fitted with Hall sensors as standard. For higher positioning reso-
lution, the BDM7e motors can be equipped with an encoder.

Special features

« Motor types with high detent torque that makes a holding brake unnecessary
* Motor types with low holding torque for smooth running

+ High torque in relationship to size

» Constant torque over complete speed range

Application possibilities

In industrial applications the brushless DC motors are noted for their high power den-
sity with small dimensions and high efficiency. Examples of applications are conveyor
drives, pump drives, applications in the textile industry and format changes.

The BDM 4 motors with the flange dimension of 42 mm are particularly useful in de-
vice technology for new functions, such as in coffee machines and centrifuges.
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Brushless DC Drives Brushless DC motors
Product description
Product quotation
BDM 43 BDM 45
BDM... 433 434 453 454
Flange dimension mm 42
Shaft diameter mm 6
DC bus voltage Upg \ 24 /48
Nominal power Py W 56.5 59.9 103.7 95.1
Nominal speed ny 1/min {4000 4400 4500 4225
Nominal torque My Nm 0.14 0.13 0.22 0.22
Continuous holding torque Myg|Nm 0.16 0.16 0.25 0.24
Max. torque Mo« Nm 0.3 0.4 0.6 0.8
BDM 72 BDM 74 BDM 75 BDM 77
BDM... 722 724 742 744 752 754 772 774
Flange dimension mm 66
Shaft diameter mm 8
DC bus voltage Upg \Y 24 /481325 48/60/325
Nominal power Py W 120 120...130 |[180...190 |[160..200 |250...260 |310..320 |350..370 |340...370
Nominal speed ny 1/min  |4800 ... 4850{4300 ... 4350|5450 ... 5800|4250 ... 4400|5000 ... 5100|4350 ... 4500|5000 ... 5300{4100 ... 4450
Nominal torque My Nm 0.24 0.28 0.38 0.37...0.44 {0.48 0.68 0.67 0.80
Continuous holding torque Myo|Nm 0.31 0.33 0.53 0.58 0.81 0.88 1.08 1.09
Max. torque Mp,ax Nm 0.70 0.70 1.40 1.40 2.10 2.10 2.80 2.80
Motor types
Shaft model Centring collar | Size Length Number of pole | Options
(Flange (stator package) | pairs
dimension)
BDM 4.
Smooth @ 6 mm (without gearbox) |@ 25 mm 4 (42 mm) |3 (25 mm) 3 Planetary gear PM42
5 (50 mm) 4
BDM 7.
Smooth shaft without gearbox |@ 8 mm (without gearbox) |@ 40 mm 7 (66 mm) |2 (18 mm) 2 Planetary gear PM62
Gearbox with parallel key
4 (36 mm) 4 Spur wheel gear !
5 (54 mm) Encoder
7 (72 mm) Holding brake "
1) Spur wheel gear cannot be combined with holding brake
Gearbox
Gearbox type Shaft model Gear stages| Gear ratio
BDM 4.
Planetary gear PM42 Parallel key g8 mm 1/12/3 7125/46/93/169 /308
BDM 7.
Planetary gear PM62 Parallel key g 14 mm 1/2/3 7/16/25/93/115/308
Spur wheel gear @10 mm 2/3/4 7/18/38/54/115
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Brushless DC motors

BDM 4.
BDM 433

Brushless DC Drives

BDM 4.
BDM 433
Dimensional drawing

4x@4.2

25+1 60.4 + 1
F

2,

Qlo| [ —

Q|

Ll -
=
20 13.4
4 x M4 x 6 (DIN 7500) 042

Dimensional drawing BDM 433
Technical data
DC bus voltage Upc Vv 24 48
Number of pole pairs p 3 3
Nominal power Py w 56.5 56.5
Nominal torque My Nm 0.14 0.14
Nominal speed ny 1/min 4000 4000
Nominal current Iy A 3.1 1.55
Nominal current iy A 3.8 1.9
No-load speed ng 1/min 6250 6250
No-load current I A 0.28 0.14
Continuous holding torque Myq Nm 0.16 0.16
Continuous holding current |4 A 3.55 1.8
Max. continuous holding current iy A 4.35 22
Max. torque Mpax Nm 0.3 0.3
Max. current |4 A 10 5.0
Detent torque Mg Nm 0.028 0.028
Torque constant (Myo/igo) km Nm/A 0.044 0.087
Generator voltage constant kgy mV/(1/min) |2.72 5.33
Terminal resistance Ry Q 1.05 4.05
Terminal inductivity Ly mH 0.85 3.27
Rotor inertia Jg kg cm 0.062 0.062
Heat resistance (winding/surface) Rynq KIW 0.75 0.75
Ambient temperature °C 40 40
Max. permissible radial shaft load Fq N 50 50
Max. permissible axial shaft load F, N 20 20
Mass m kg 0.35 0.35
Vibration strain as per DIN EN 60068-2-6 m/s? 20
Degree of protection as per DIN EN 60592 1P41 1P41
Heat class as per DIN EN 60034-1 130 (B) 130 (B)
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Brushless DC Drives

Brushless DC motors

BDM 4.
BDM 433
Characteristic curves
n [1/min] 1
Iy
7000 7
6000 6
\ n
5000 — 5
4000 ® S 4
3000 3
B
2000 2
1000 — N
/ -
L —T | Iy
0 M 0
0 0.03 0.06 0.09  0.12 0.15 0.18 M [Nm]

Torque characteristic BDM 433

(A) S1: continuous operation
(B) S2 ... S9: short-term operation

Motor connection

Pin Signal connector

1 Power supply +4 V ... +24 V
2 Power supply GND

3 HallU

4 Hall vV

5 Hall W

Pin Motor plug

u Motor

\ Motor

w Motor

The pull-up resistance is not integrated. The maximum current at the Hall sensors is

30 mA.
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Brushless DC motors

BDM 4.
BDM 434

Brushless DC Drives

BDM 434
Dimensional drawing
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Dimensional drawing BDM 434
Technical data
DC bus voltage Upc \" 24 48
Number of pole pairs p 4 4
Nominal power Py W 59.9 59.9
Nominal torque My Nm 0.13 0.13
Nominal speed ny 1/min 4400 4400
Nominal current Iy A 3.3 1.65
Nominal current iy A 4.05 2.05
No-load speed ng rpm 6800 6800
No-load current I A 0.22 0.1
Continuous holding torque Myq Nm 0.16 0.16
Continuous holding current Iy A 4.3 22
Max. continuous holding current iy A 5.30 27
Max. torque My ax Nm 0.4 0.4
Max. current |44 A 10.5 5.3
Detent torque Mg Nm 0.007 0.007
Torque constant (Myo/igo) km Nm/A 0.039 0.079
Generator voltage constant kgy mV/(1/min) |2.6 5.2
Terminal resistance Ry Q 0.83 3.32
Terminal inductivity Ly mH 0.65 2.6
Rotor inertia Jg kg cm? 0.062 0.062
Heat resistance (winding/surface) Ry KIw 0.75 0.75
Ambient temperature °C 40 40
Max. permissible radial shaft load Fg N 50 50
Max. permissible axial shaft load F, N 20 20
Mass m kg 0.35 0.35
Vibration strain as per DIN EN 60068-2-6 m/s? 20
Degree of protection as per DIN EN 60592 1P41 1P41
Heat class as per DIN EN 60034-1 130 (B) 130 (B)
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Brushless DC Drives

Brushless DC motors

BDM 4.
BDM 434

Characteristic curves

n [1/min] 1

7000
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4000 <. 2
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1000

Torque characteristic BDM 434

(A) S1: continuous operation
(B) S2 ... S9: short-term operation

Motor connection

Pin Signal connector

1 Power supply +4 V ... +24 V
2 Power supply GND

3 HallU

4 Hall vV

5 Hall W

Pin Motor plug

u Motor

\ Motor

w Motor

The pull-up resistance is not integrated. The maximum current at the Hall sensors is
30 mA.
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Brushless DC motors

BDM 4.
BDM 453

Brushless DC Drives

BDM 453
Dimensional drawing
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Dimensional drawing BDM 453
Technical data
DC bus voltage Upc Vv 24 48
Number of pole pairs p 3 3
Nominal power Py w 103.7 103.7
Nominal torque My Nm 0.22 0.22
Nominal speed ny 1/min 4500 4500
Nominal current Iy A 4.82 2.41
Nominal current iy A 5.9 29
No-load speed ng rpm 6250 6250
No-load current | A 0.44 0.22
Continuous holding torque Myq Nm 0.25 0.25
Continuous holding current |4 A 5.5 2.7
Max. continuous holding current iyq A 6.8 3.4
Max. torque Mpax Nm 0.6 0.6
Max. current |54 A 14.5 7.2
Detent torque Mg Nm 0.054 0.054
Torque constant (Myo/igo) km Nm/A 0.046 0.091
Generator voltage constant kgy mV/(1/min) |2.8 5.8
Terminal resistance Ry Q 0.46 2.2
Terminal inductivity Ly mH 0.43 1.85
Rotor inertia Jg kg cm? 0.123 0.123
Heat resistance (winding/surface) Rynq KIW 0.46 0.46
Ambient temperature °C 40 40
Max. permissible radial shaft load Fq N 50 50
Max. permissible axial shaft load F, N 20 20
Mass m kg 0.5 0.5
Vibration strain as per DIN EN 60068-2-6 m/s? 20
Degree of protection as per DIN EN 60592 1P41 1P41
Heat class as per DIN EN 60034-1 130 (B) 130 (B)
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Brushless DC Drives Brushless DC motors

BDM 4.
BDM 453

Characteristic curves
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Torque characteristic BDM 453

(A) S1: continuous operation
(B) S2 ... S9: short-term operation

Motor connection

Pin Signal connector

1 Power supply +4 V ... +24 V
2 Power supply GND

3 HallU

4 Hall vV

5 Hall W

Pin Motor plug

u Motor

\ Motor

w Motor

The pull-up resistance is not integrated. The maximum current at the Hall sensors is
30 mA.
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Brushless DC motors

Brushless DC Drives

BDM 4.
BDM 454
BDM 454
Dimensional drawing
4x04.2
25+1 85.1+1
b
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<
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4 x M4 x 6 (DIN 7500) 042
Dimensional drawing BDM 454
Technical data
DC bus voltage Upc Vv 24 48
Number of pole pairs p 4 4
Nominal power Py w 95.1 95.1
Nominal torque My Nm 0.22 0.22
Nominal speed ny 1/min 4225 4225
Nominal current Iy A 4.62 2.31
Nominal current iy A 5.66 2.85
No-load speed ng rpm 6350 6350
No-load current | A 0.41 0.21
Continuous holding torque Myq Nm 0.24 0.24
Continuous holding current |4 A 5.2 2.6
Max. continuous holding current iyq A 6.4 3.2
Max. torque Mpax Nm 0.8 0.8
Max. current |54 A 17.5 8.8
Detent torque Mg Nm 0.009 0.009
Torque constant (Myo/igo) km Nm/A 0.047 0.093
Generator voltage constant kgy mV/(1/min) |2.85 5.44
Terminal resistance Ry Q 0.48 1.92
Terminal inductivity Ly mH 0.38 1.38
Rotor inertia Jg kg cm? 0.123 0.123
Heat resistance (winding/surface) Rynq KIW 0.46 0.46
Ambient temperature °C 40 40
Max. permissible radial shaft load Fq N 50 50
Max. permissible axial shaft load F, N 20 20
Mass m kg 0.5 0.5
Vibration strain as per DIN EN 60068-2-6 m/s? 20
Degree of protection as per DIN EN 60592 1P41 1P41
Heat class as per DIN EN 60034-1 130 (B) 130 (B)
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BDM 4.
BDM 454

Characteristic curves
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Torque characteristic BDM 454

(A) S1: continuous operation
(B) S2 ... S9: short-term operation

Motor connection

Pin Signal connector

1 Power supply +4 V ... +24 V
2 Power supply GND

3 HallU

4 Hall vV

5 Hall W

Pin Motor plug

u Motor

\ Motor

w Motor

The pull-up resistance is not integrated. The maximum current at the Hall sensors is
30 mA.
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Brushless DC motors Brushless DC Drives
BDM 4. options
BDM 4+ with planetary gearbox PM42

BDM 4. options
BDM 4- with planetary gearbox PM42
Dimensional drawing

2.8 0.6 L2+1.5 AXxD 4.2
4 x M4 x 10 (DIN 7500)
A 3x3x15 (DING8SS) - L1 /‘
DS M3 (DIN332) -
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BDM 43- BDM 45- 4 x M3 x 6 (DIN 7500) o42
L1 60.4 85.1
L2 1-stage 126.5 151.5
L2 2-stage 139.5 164.5
L2 3-stage 152.5 177.5
Dimensional drawing BDM 4+ with planetary gear PM42
Technical data
Gear ratio 7 25 46 93 169 308
Gear stages 1 2 2 3 3 3
Max. continuous torque Nm 3 7.5 7.5 15 15 15
Efficiency % 80 75 75 70 70 70
Permissible radial force N 160 230 230 300 300 300
Permissible axial force N 50 80 80 110 110 110
Housing and teeth Steel
Bearings Ball bearing
Drive shaft With parallel key according to DIN 6885
Seal at shaft exit Shaft seal ring IP54
Max. recommended input speed 1/min 3000
Operating temperature °C -30 ... 140
Expected service life h average 2500, depending on load profile
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Brushless DC Drives

Brushless DC motors

BDM 4.
BDM 4. type code

BDM 4- type code

Example: BDM 43 3 T A 00
Product family BDM 43 3 2 T A 00
BDM = Brushless DC Motor

Motor size / Motor length BDM 43 3 2 T A 00
43 =42 mm /25 mm

45 =42 mm /50 mm

Number of Polpairs / Holding Torque BDM 43 3 2 T A 00
3 = 3 poles / High holding torque

4 = 4 poles / Low holding torque

Voltage BDM 43 3 2 T A 00
2=24V

4=48V

Feedback system BDM 43 3 2 T A 00
H = Hall-Sensor

Electrical connection BDM 43 3 2 T A 00
T = Terminal bar

Holding brake BDM 43 3 2 T A 00
A = without brake

Shaft model / Gearbox type / Gear ratio BDM 43 3 2 T A 00

00 = without gearbox
with planetary gear PM42
M1=7:1

M2 = 25:1

M3 = 46:1

M4 = 93:1

M5 = 169:1

M6 = 308:1

Schneider Electric Motion
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Brushless DC motors

Brushless DC Drives

BDM 7-
BDM 722
BDM 7.
BDM 722
Dimensional drawing
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Dimensional drawing BDM 722
Technical data
DC bus voltage Upc \" 24 48
Number of pole pairs p 2 2
Nominal power Py w 120 120
Nominal torque My Nm 0.24 0.24
Nominal speed ny 1/min 4850 4850
Nominal current Iy A 7.0 3.49
Nominal current iy A 8.5 4.27
No-load speed ng rpm 6400 6400
No-load current Iy A 0.74 0.37
Continuous holding torque Myq Nm 0.31 0.31
Continuous holding current |4 A 8.6 4.37
Max. continuous holding current iy A 10.5 5.34
Max. torque My ax Nm 0.70 0.70
Max. current I;,5x A 20.6 10.3
Detent torque Mg Nm 0.053 0.053
Torque constant (Myo/igo) km Nm/A 0.029 0.057
Generator voltage constant kgy mV/(1/min) |2.602 5.203
Terminal resistance Ry Q 0.19 0.70
Terminal inductivity Ly mH 0.787 3.148
Rotor inertia Jg kg cm? 0.170 0.170
Heat resistance (winding/surface) Ry KIw 1.25 1.25
Ambient temperature °C -25...40 -25...40
Max. permissible radial shaft load Fg N 80 80
Max. permissible axial shaft load F, N 30 30
Mass m kg 1.05 1.05
Vibration strain as per DIN EN 60068-2-6 m/s? 20
Degree of protection as per DIN EN 60592 1P41 1P41
Heat class as per DIN EN 60034-1 155 (F) 155 (F)
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Brushless DC Drives

Brushless DC motors

BDM 7.
BDM 722
Characteristic curves
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Torque characteristic BDM 722
(A) S1: continuous operation
(B) S2 ... S9: Short-term operation
Motor connection
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Terminal assignment
Pin Motor cable Colour
1 U Orange (OR)
2 v black (BK)
3 w white (WS)
4 PE yellow/green (GN/YE)
Pin Motor cable Colour
5 Power supply 5V ... 18 V red (RD)
6 Power supply GND blue (BU)
7 Hall U orange (OR)
8 Hall V black (BK)
9 Hall W white (WH)

The pull-up resistance is not integrated. The maximum current at the Hall sensors is

30 mA.

Schneider Electric Motion

Catalogue Brushless DC Drives

45



Brushless DC motors

Brushless DC Drives

BDM 7-
BDM 724
BDM 724
Dimensional drawing
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Dimensional drawing BDM 724
Technical data
DC bus voltage Upc Vv 24 48
Number of pole pairs p 4 4
Nominal power Py w 130 130
Nominal torque My Nm 0.28 0.28
Nominal speed ny 1/min 4350 4350
Nominal current Iy A 8.1 4.03
Nominal current iy A 9.9 4.93
No-load speed ng rpm 6500 6500
No-load current | A 0.63 0.31
Continuous holding torque Myq Nm 0.33 0.33
Continuous holding current |4 A 9.1 4.70
Max. continuous holding current iyq A 1.2 5.76
Max. torque Mpax Nm 0.70 0.70
Max. current |54 A 20.7 10.3
Detent torque Mg Nm 0.015 0.015
Torque constant (Myo/igo) km Nm/A 0.030 0.057
Generator voltage constant kgy mV/(1/min) |2.583 5.166
Terminal resistance Ry Q 0.17 0.54
Terminal inductivity Ly mH 0.619 2477
Rotor inertia Jg kg cm? 0.170 0.170
Heat resistance (winding/surface) Rynq KIW 1.25 1.25
Ambient temperature °C -25 ... 40 -25...40
Max. permissible radial shaft load Fq N 80 80
Max. permissible axial shaft load F, N 30 30
Mass m kg 1.05 1.05
Vibration strain as per DIN EN 60068-2-6 m/s? 20
Degree of protection as per DIN EN 60592 1P41 1P41
Heat class as per DIN EN 60034-1 155 (F) 155 (F)
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Brushless DC Drives

Brushless DC motors

BDM 7.
BDM 724
Characteristic curves
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Torque characteristic BDM 724
(A) S1: continuous operation
(B) S2 ... S9: Short-term operation
Motor connection
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Terminal assignment
Pin Motor cable Colour
1 U orange (OR)
2 v black (BK)
3 w white (WS)
4 PE yellow/green (GN/YE)
Pin Motor cable Colour
5 Power supply 5V ... 18 V red (RD)
6 Power supply GND blue (BU)
7 Hall U orange (OR)
8 Hall V black (BK)
9 Hall W white (WH)

The pull-up resistance is not integrated. The maximum current at the Hall sensors is

30 mA.
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Brushless DC motors

BDM 7-
BDM 742

Brushless DC Drives

BDM 742
Dimensional drawing
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Dimensional drawing BDM 742
Technical data
DC bus voltage Upc Vv 24 48
Number of pole pairs p 2 2
Nominal power Py w 190 190
Nominal torque My Nm 0.38 0.38
Nominal speed ny 1/min 4750 4750
Nominal current Iy A 9.7 4.84
Nominal current iy A 1.9 5.93
No-load speed ng rpm 5800 5800
No-load current | A 1.20 0.60
Continuous holding torque Myq Nm 0.53 0.53
Continuous holding current |4 A 131 6.87
Max. continuous holding current iyq A 16.1 8.41
Max. torque Mpax Nm 1.40 1.40
Max. current |54 A 37.1 18.5
Detent torque Mg Nm 0.106 0.106
Torque constant (Myo/igo) km Nm/A 0.033 0.064
Generator voltage constant kgy mV/(1/min) |2.891 5.781
Terminal resistance Ry Q 0.12 0.39
Terminal inductivity Ly mH 0.389 1.557
Rotor inertia Jg kg cm? 0.340 0.340
Heat resistance (winding/surface) Rynq KIW 0.63 0.63
Ambient temperature °C -25 ... 40 -25...40
Max. permissible radial shaft load Fq N 80 80
Max. permissible axial shaft load F, N 30 30
Mass m kg 1.4 1.4
Vibration strain as per DIN EN 60068-2-6 m/s? 20
Degree of protection as per DIN EN 60592 1P41 1P41
Heat class as per DIN EN 60034-1 155 (F) 155 (F)
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Brushless DC Drives

Brushless DC motors

BDM 7.
BDM 742
Characteristic curves
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Torque characteristic BDM 742
(A) S1: continuous operation
(B) S2 ... S9: Short-term operation
Motor connection
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Terminal assignment
Pin Motor cable Colour
1 U orange (OR)
2 v black (BK)
3 w white (WS)
4 PE yellow/green (GN/YE)
Pin Motor cable Colour
5 Power supply 5V ... 18 V red (RD)
6 Power supply GND blue (BU)
7 Hall U orange (OR)
8 Hall V black (BK)
9 Hall W white (WH)

The pull-up resistance is not integrated. The maximum current at the Hall sensors is

30 mA.
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BDM 7-
BDM 744
BDM 744
Dimensional drawing
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Dimensional drawing BDM 744
Technical data
DC bus voltage Upc Vv 24 48
Number of pole pairs p 4 4
Nominal power Py w 160 200
Nominal torque My Nm 0.37 0.44
Nominal speed ny 1/min 4250 4350
Nominal current Iy A 9.2 5.54
Nominal current iy A 1.3 6.78
No-load speed ng rpm 5800 5800
No-load current | A 0.63 0.46
Continuous holding torque Myq Nm 0.58 0.58
Continuous holding current |4 A 1.9 7.29
Max. continuous holding current iyq A 14.5 8.92
Max. torque Mpax Nm 1.40 1.40
Max. current |54 A 36.5 18.3
Detent torque Mg Nm 0.030 0.030
Torque constant (Myo/igo) km Nm/A 0.040 0.065
Generator voltage constant kgy mV/(1/min) |2.924 5.848
Terminal resistance Ry Q 0.1 0.28
Terminal inductivity Ly mH 0.318 1.272
Rotor inertia Jg kg cm? 0.340 0.340
Heat resistance (winding/surface) Rynq KIW 0.63 0.63
Ambient temperature °C -25 ... 40 -25...40
Max. permissible radial shaft load Fq N 80 80
Max. permissible axial shaft load F, N 30 30
Mass m kg 1.4 1.4
Vibration strain as per DIN EN 60068-2-6 m/s? 20
Degree of protection as per DIN EN 60592 1P41 1P41
Heat class as per DIN EN 60034-1 155 (F) 155 (F)
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Brushless DC motors

BDM 7.
BDM 744
Characteristic curves
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Torque characteristic BDM 744
(A) S1: continuous operation
(B) S2 ... S9: Short-term operation
Motor connection
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Terminal assignment
Pin Motor cable Colour
1 U orange (OR)
2 v black (BK)
3 w white (WS)
4 PE yellow/green (GN/YE)
Pin Motor cable Colour
5 Power supply 5V ... 18 V red (RD)
6 Power supply GND blue (BU)
7 Hall U orange (OR)
8 Hall V black (BK)
9 Hall W white (WH)

The pull-up resistance is not integrated. The maximum current at the Hall sensors is

30 mA.
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Brushless DC motors

BDM 7-
BDM 752

Brushless DC Drives

BDM 752
Dimensional drawing
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Dimensional drawing BDM 752
Technical data
DC bus voltage Upc Vv 48 60
Number of pole pairs p 2 2
Nominal power Py w 250 260
Nominal torque My Nm 0.48 0.48
Nominal speed ny 1/min 5000 5100
Nominal current Iy A 6.37 5.4
Nominal current iy A 7.8 6.6
No-load speed ng rpm 5900 6050
No-load current | A 0.91 0.76
Continuous holding torque Myq Nm 0.81 0.81
Continuous holding current |4 A 10.51 9.0
Max. continuous holding current iyq A 12.87 11.0
Max. torque Mpax Nm 2.10 2.10
Max. current |54 A 28.2 23.2
Detent torque Mg Nm 0.158 0.158
Torque constant (Myo/igo) km Nm/A 0.063 0.073
Generator voltage constant kgy mV/(1/min) |5.699 6.938
Terminal resistance Ry Q 0.22 0.31
Terminal inductivity Ly mH 0.925 1.371
Rotor inertia Jg kg cm? 0.510 0.510
Heat resistance (winding/surface) Rynq KIW 0.42 0.42
Ambient temperature °C -25 ... 40 -25...40
Max. permissible radial shaft load Fq N 80 80
Max. permissible axial shaft load F, N 30 30
Mass m kg 1.7 1.7
Vibration strain as per DIN EN 60068-2-6 m/s? 20
Degree of protection as per DIN EN 60592 1P41 1P41
Heat class as per DIN EN 60034-1 155 (F) 155 (F)
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Brushless DC Drives

Brushless DC motors

BDM 7.
BDM 752
Characteristic curves
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Torque characteristic BDM 752
(A) S1: continuous operation
(B) S2 ... S9: Short-term operation
Motor connection
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Terminal assignment
Pin Motor cable Colour
1 U orange (OR)
2 v black (BK)
3 w white (WS)
4 PE yellow/green (GN/YE)
Pin Motor cable Colour
5 Power supply 5V ... 18 V red (RD)
6 Power supply GND blue (BU)
7 Hall U orange (OR)
8 Hall V black (BK)
9 Hall W white (WH)

The pull-up resistance is not integrated. The maximum current at the Hall sensors is

30 mA.
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Brushless DC motors

BDM 7-
BDM 754

Brushless DC Drives

BDM 754
Dimensional drawing
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Dimensional drawing BDM 754
Technical data
DC bus voltage Upc Vv 48 60
Number of pole pairs p 4 4
Nominal power Py w 310 310
Nominal torque My Nm 0.68 0.68
Nominal speed ny 1/min 4350 4350
Nominal current Iy A 8.42 6.7
Nominal current iy A 10.31 8.2
No-load speed ng rpm 5850 5850
No-load current | A 0.63 0.51
Continuous holding torque Myq Nm 0.88 0.88
Continuous holding current |4 A 11.10 9.1
Max. continuous holding current iyq A 13.59 1.1
Max. torque Mpax Nm 2.10 2.10
Max. current |54 A 27.4 21.9
Detent torque Mg Nm 0.045 0.045
Torque constant (Myo/igo) km Nm/A 0.065 0.079
Generator voltage constant kgy mV/(1/min) |5.848 7.311
Terminal resistance Ry Q 0.18 0.25
Terminal inductivity Ly mH 0.778 1.215
Rotor inertia Jg kg cm? 0.510 0.510
Heat resistance (winding/surface) Rynq KIW 0.42 0.42
Ambient temperature °C -25 ... 40 -25...40
Max. permissible radial shaft load Fq N 80 80
Max. permissible axial shaft load F, N 30 30
Mass m kg 1.7 1.7
Vibration strain as per DIN EN 60068-2-6 m/s? 20
Degree of protection as per DIN EN 60592 1P41 1P41
Heat class as per DIN EN 60034-1 155 (F) 155 (F)

54

Catalogue

Brushless DC Drives

Schneider Electric Motion
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Brushless DC motors

BDM 7.
BDM 754

Characteristic curves
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Torque characteristic BDM 754

(A) S1: continuous operation

(B) S2 ... S9: Short-term operation

Motor connection

]_-
| 1
I_ /L __ 9
i i_/ 3
I‘ —4
,I* 1 M 12 x 1.5 (EN60423)
| 5
| /I (="
i ——7/6/ > —7
— ﬁ 38
.I ™~ 9
L
[
Terminal assignment
Pin Motor cable Colour
1 U orange (OR)
2 Vv black (BK)
3 w white (WS)
4 PE yellow/green (GN/YE)
Pin Motor cable Colour
5 Power supply 5V ... 18 V red (RD)
6 Power supply GND blue (BU)
7 Hall U orange (OR)
8 Hall vV black (BK)
9 Hall W white (WH)

The pull-up resistance is not integrated. The maximum current at the Hall sensors is

30 mA.
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Brushless DC motors

BDM 7-
BDM 772

Brushless DC Drives

BDM 772
Dimensional drawing
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Dimensional drawing BDM 772
Technical data
DC bus voltage Upc Vv 48 60
Number of pole pairs p 2 2
Nominal power Py w 350 370
Nominal torque My Nm 0.67 0.67
Nominal speed ny 1/min 5000 5300
Nominal current Iy A 8.91 8.0
Nominal current iy A 10.92 9.8
No-load speed ng rpm 6000 6350
No-load current | A 1.24 1.12
Continuous holding torque Myq Nm 1.08 1.08
Continuous holding current |4 A 14.33 13.0
Max. continuous holding current iyq A 17.55 15.9
Max. torque Mpax Nm 2.80 2.80
Max. current |54 A 38.2 32.4
Detent torque Mg Nm 0.211 0.211
Torque constant (Myo/igo) km Nm/A 0.062 0.068
Generator voltage constant kgy mV/(1/min) |5.616 6.607
Terminal resistance Ry Q 0.16 0.21
Terminal inductivity Ly mH 0.643 0.891
Rotor inertia Jg kg cm? 0.680 0.680
Heat resistance (winding/surface) Rynq KIW 0.31 0.31
Ambient temperature °C -25 ... 40 -25...40
Max. permissible radial shaft load Fq N 80 80
Max. permissible axial shaft load F, N 30 30
Mass m kg 2.05 2.05
Vibration strain as per DIN EN 60068-2-6 m/s? 20
Degree of protection as per DIN EN 60592 1P41 1P41
Heat class as per DIN EN 60034-1 155 (F) 155 (F)
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Brushless DC Drives

Brushless DC motors

BDM 7.
BDM 772

Characteristic curves
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Torque characteristic BDM 772

(A) S1: continuous operation

(B) S2 ... S9: Short-term operation

Motor connection
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Terminal assignment
Pin Motor cable Colour
1 U orange (OR)
2 \ black (BK)
3 W white (WS)
4 PE yellow/green (GN/YE)
Pin Motor cable Colour
5 Power supply 5V ... 18 V red (RD)
6 Power supply GND blue (BU)
7 Hall U orange (OR)
8 Hall vV black (BK)
9 Hall W white (WH)

The pull-up resistance is not integrated. The maximum current at the Hall sensors is

30 mA.
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Brushless DC motors

BDM 7-
BDM 774

Brushless DC Drives

BDM 774
Dimensional drawing
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Dimensional drawing BDM 774
Technical data
DC bus voltage Upc Vv 48 60
Number of pole pairs p 4 4
Nominal power Py w 370 360
Nominal torque My Nm 0.80 0.80
Nominal speed ny 1/min 4450 4350
Nominal current Iy A 9.94 7.7
Nominal current iy A 12.17 9.4
No-load speed ng rpm 5850 5750
No-load current | A 0.83 0.64
Continuous holding torque Myq Nm 1.09 1.09
Continuous holding current |4 A 13.69 11.0
Max. continuous holding current iyq A 16.76 13.5
Max. torque Mpax Nm 2.80 2.80
Max. current |54 A 36.5 28.8
Detent torque Mg Nm 0.060 0.060
Torque constant (Myo/igo) km Nm/A 0.065 0.081
Generator voltage constant kgy mV/(1/min) |5.848 7.408
Terminal resistance Ry Q 0.15 0.21
Terminal inductivity Ly mH 0.577 0.849
Rotor inertia Jg kg cm? 0.680 0.680
Heat resistance (winding/surface) Rynq KIW 0.31 0.31
Ambient temperature °C -25...40 -25...40
Max. permissible radial shaft load Fq N 80 80
Max. permissible axial shaft load F, N 30 30
Mass m kg 2.05 2.05
Vibration strain as per DIN EN 60068-2-6 m/s? 20
Degree of protection as per DIN EN 60592 1P41 1P41
Heat class as per DIN EN 60034-1 155 (F) 155 (F)
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Brushless DC motors

BDM 7.
BDM 774
Characteristic curves
n [1/min] |
7000 In
6000 3
—
5000 — |
4000 ® T 2
3000 —
2000 1
/I B
1000 N
/ Iy
0 0
My M [Nm]
0 0.25 0.5 0.75 1 1.25
Torque characteristic BDM 774
(A) S1: continuous operation
(B) S2 ... S9: Short-term operation
Motor connection
]_-
] —
1 _2
(= =
" —4
,I* 1IN M 12 x 1.5 (EN60423)
| 5
: f Eé E:D:- — 3
f — =
— —38
| 9
f
Terminal assignment
Pin Motor cable Colour
1 U orange (OR)
2 v black (BK)
3 w white (WS)
4 PE yellow/green (GN/YE)
Pin Motor cable Colour
5 Power supply 5V ... 18 V red (RD)
6 Power supply GND blue (BU)
7 Hall U orange (OR)
8 Hall V black (BK)
9 Hall W white (WH)

The pull-up resistance is not integrated. The maximum current at the Hall sensors is

30 mA.
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BDM 72+ and BDM 74- with spurwheel gearbox

Brushless DC Drives

BDM 7- options

BDM 72+ and BDM 74- with spurwheel gearbox

Dimensional drawing

25+0.5 L+15 400 + 15 -
300 + 15 j]:J
o 4X@44%02
= 4+ 0.2 15+1 _ —
e -l
& 1T 7} 7 £ f —
g — 1 - /7 é [(—
9 | | | %::D:
Q
Option: D — :é%
A3x3x16 (DIN6885) | [ i
- 145+1
6+02 - 052+0.2
| BDM 72¢ | BDM 74
L | 130 \ 148
Dimensional drawing of BDM 72« and BDM 72+ with spur wheel gear
Technical data
Gear ratio 7 18 38 54 115
Gear stages 2 3 3 4 4
Max. continuous torque Nm 25 3.5 6 6 8
Efficiency % 85 80 80 75 75
Permissible radial force N 200 200 200 200 200
Permissible axial force N 10 10 10 10 10
Housing and teeth Steel
Drive shaft Hardened smooth or with feather key DIN 6885
Seal at shaft exit Shaft seal ring IP54
Max. recommended input speed 1/min 3000
Maximum torsional backlash ° <15 <1
Operating temperature °C -15 ... +65
Expected service life h average 2500, depending on load profile

Note: The spur wheel gear cannot be combined with the holding brake.
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Brushless DC motors

BDM 7+ options

BDM 7. with planetary gearbox PM62

BDM 7. with planetary gearbox PM62

Dimensional drawing

5 L2+15 400 = 15 o
Option:
A 5x5x18 (DIN6885) - L1+1.2 30015
DS M (DIN332) 151
A ”
5 "<Er == | o -
S| - | T ©
Q| 1 Q j/:%%
9
1451 |
39 6+0.2
4 x M5 x 10 (DIN 7500) o 62
0 66
BDM 72 BDM 74e BDM 75¢ BDM 77¢
L1 82 100 118 136
L2 1-stage 173 191 209 227
L2 2-stage 189 207 225 243
L2 3-stage 205 223 241 259
Dimensional drawing BDM 7+ with planetary gear PM62
Technical data
Gear ratio 7 16 25 93 115 308
Gear stages 1 2 2 3 3 3
Max. continuous torque Nm 8 25 25 50 50 50
Efficiency % 80 75 75 70 70 70
Permissible radial force N 240 360 360 520 520 520
Permissible axial force N 50 70 70 120 120 120
Housing and teeth Steel
Drive shaft Hardened smooth or with feather key DIN 6885
Seal at shaft exit Shaft seal ring IP54
Max. recommended input speed 1/min 2500
Maximum torsional backlash ° 1.0 1.5 2.0
Operating temperature °C -30 ... +140
Expected service life h average 3500, depending on load profile

Schneider Electric Motion
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BDM 7+ with encoder

Brushless DC Drives

BDM 7+ with encoder
Dimensional drawing

2505 L+1.2 4x@43+0.2
Th_ )
3 O O
Q| ©
B )
I & W
S
D
- o Q
_ I BN /)
2+0.5 + H
6+0.2 S o
12+0.1 —MF P S
- .
9 9.5
M12 x 1.5 EMC EN60423 052 + 0.2 =]
M16 x 1.5 EMC EN60423 +
8
<
|BDM72. | BDM74« | BDM75¢ | BDM 77+
L |82 | 100 | 118 | 136

Dimensional drawing BDM 7+ with encoder

(A) Motor connection, Helucabel JZ-602-CY, 4 x AWG 18

motor U black 1 (BK1)
motor V black 2 (BK2)
motor W black 3 (BK3)
PE earth green/yellow (GN/YE)

(B) Encoder connection

Assignment information Encoder on BDM 7+
Designation color:

Connection Wire colour as per |Wire colour
DIN IEC 757

VCC Encoder +5V red

GND Encoder black

NCh grey

A YE yellow

A- yellow/white

B BU blue

B- blue/white

Index orange

Index- orange/white

Hall U green

Hall U- green/white

Hall V BK brown

Hall V- BK brown/white

Hall W WH white

Hall W- WH grey/white

) not connection
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BDM 7+ options
BDM 7+ with encoder

Encoder

The BDM 7+ motors can be supplied with a digital encoder as an option. This encoder
is an optical incremental encoder with the following features:

* Encoder integrated in motor

» Second shaft end available on request

* Line count 500/ 1000 / 1024

» With 4 or 8-pin commutation signals

+ Hall sensor connections included in encoder connection

Technical data

Output signals 5V Open Collector or RS 422
Operating temperature °C -40 ... +120
Max. speed 1/min 12000
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BDM 7. options
BDM 7+ with holding brake

Brushless DC Drives

BDM 7. with holding brake
Dimensional drawing

25+05 L+12 400 # 15 -
300+ 15
4x@43+02
15+1
11 1 J/. / :[:[
_L _:D:
2|e O
o|&| {—— - o ,
S
S
=——=EE
=
|- 3
2+05 _lax1
6+0.2 052+0.2
066
| BDM 72 BDM 74+ | BDM 75 | BDM 77+
L | 16 134 | 152 | 170

Dimensional drawing BDM 7+ with holding brake

Motor connection

M 12 x 1.5 (EN60423)

|

/[
/[
[

Terminal assignment BDM 7+ with holding brake

Pin Connection Wire colour as per |Wire colour
DIN IEC 757

Motor cable

1 U OR orange

2 \% BK black

3 w Ws white

4 PE GN/YE yellow/green

Holding brake cable

5 Power supply 24 V RD red

6 Power supply GND BU blue

Signal cable

7 Power supply 5 ... 18 V RD red

8 Power supply GND BU blue

9 Hall U OR orange

10 Hall V BK black

11 Hall W WH white

The pull-up resistance is not integrated. The maximum current at the Hall sensors is

30 mA.
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BDM 7+ options
BDM 7. with holding brake

Holding brake

The BDM 7+ motors can be supplied with a holding brake as an option. The holding

brake is an electromagnetic sprung brake for holding the motor axis.
Features:

» Brake integrated in motor
* Holds the motor in position at standstill (no service brake)

» For safety after switching off the motor current, e.g. on EMERGENCY STOP
(current = open, no current = closed)

Note: the holding brake cannot be combined with the spur wheel gear.

Technical data

Rated currency \% 24

Rated Power w 7.5
Ambient temperature °C -5...+120
Holding torque My Nm 1.1

Max. speed 1/min 10.000
Mass kg 0.23
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Brushless DC drives

BDM 7- type code

Example: BDM 72 (o3 A 00
Product family BDM 72 5 C A 00
BDM = Brushless DC Motor

Motor size / Motor length BDM 72 5 C A 00
72=66 mm/18 mm

74 =66 mm /36 mm

75 =66 mm /54 mm

77 =66 mm /72 mm

Number of Polpairs / Holding Torque BDM 72 5 C A 00
2 =2 poles / High holding torque

4 =4 poles / Low holding torque

Voltage 5 C

2 =24V only for motor size/motor length 72, 74

4 =48 V only for motor size/motor length 72, 74, 75, 77

6 = 60 V only for motor size/motor length 75, 77

Feedback system and Resolution BDM 72 5 C A 00
H = Hall-Sensor

3 = Incremental Encoder with 500 increments ")

5 = Incremental Encoder with 1000 increments

Electrical connection BDM 72 5 Cc A 00
A = Braided wires

C = Cable?

Holding brake BDM 72 5 C A 00
A = without brake

F = with brake

Shaft model / Gearbox type / Gear ratio BDM 72 5 C A 00

00 = without gearbox
with spur wheel gear:
V1=T71

V2 =18:1

V3 = 36:1

V4 = 54:1

V5 =115:1

with planetary gear gear PM62:
Q1=71

Q2 =251

Q3 =46:1

Q4 =93:1

Q5 =115:1

Q6 = 308:1

3)4)

) only with electrical connection = C

2) only motor with encoder / holding brake + encoder
3 not possible in connection with a holding brake

4) for BDM 72 and BDM 74 only
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Motor cable for BDM 4« motors

Accessories
Motor cable for BDM 4. motors

[(D—
[(D—
[(—
[ D—

White (W)
JSTPHR-5 Black (V) Blue (-

Orange (U) Red (+)

5x Wire end sleeve

Connector cable for Hall sensors for BDM 4.

i

B

JST PHR-3M White (W)
Black (V)

Orange (U)

3x Wire end sleeve

Connector cable for motor power supply for BDM 4.

Order data — general overview

Designation Description Order number

BLP 14

Adapter For DIN rail mounting VW3M2709

Connector kit BLP, CANopen Spring cage cable connectors for all device connections VW3M4707

Connector kit BLP, CANopen + I/O extension Spring cage cable connectors for all device connections VW3M4708

Braking resistor controller UBC 60 For connection of a braking resistor that protects the device ACC3EA001
against overvoltage.

Remote terminal (HMI) For remote configuration, setting and control of the drive and VW3A31101
remote display of the device parameters

EMC Kit For shield connection of shielded cables VW3M4710

Holding brake controller HBC For connection of holding brakes with 24V / 1.6A VW3M3103

PC connection kit RS485 to RS232 converter VW3A8106

BLV 14

Adapter For DIN rail mounting VW3M2709

Connector kit BLV Spring cage cable connectors for all device connec- VW3M4706
tions, 2, 4, 6 and 10 pins

EMC kit For shield connection of shielded cables VW3M4710

Braking resistor controller UBC 60 For connection of a braking resistor that protects the ACC3EA001
device against overvoltage.

Motor cable for BDM 4-

Connection cable Hall effect sensors Sensor cable, wire version, 5-pin flat connector at 0.3m VW3M4702

Connection cable Hall effect sensors motor end and wire ferrules at the other end for con- 3, VW3M4703
nection of the Hall effect sensors

Connection cable motor supply Motor cable, wire version, 3-pin flat connector at motor| 0.3 m VW3M4704

Connection cable motor supply end and wire ferrules at the other end for connection of [3" VW3M4705
the Hall effect sensors

Power supply units for BLV

Power supply units can be purchased from Telemecanique (www.telemeca-
nique.com).

The stabilised power supply units of the ABL1 and ABL2 series are suitable.
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GBX planetary gearboxes
Presentation

In many cases the axis controller requires the use of a planetary gearbox for
adjustment of speed of rotation and torque; the accuracy required by the application
must be maintained.

Schneider Electric Motion has chosen to use GBX 60 gearbox (made by Neugart) with
the BDM motors. These gearboxes are lubricated for life and are

designed for applications which are not susceptible to mechanical backlash.

The fact that their use in combination with BDM motors has been fully verified

and that they are easily assembled, ensures simple, risk-free operation.

The GBX 60 gearboxes are offered in 4 reduction ratios (16:1, 40:1, 60:1, 120:1), see
table below.

The values for the continuous torque and the peak torque at standstill which are
available at the output shaft, are calculated by multiplying the motor characteristics
with the gear ratio and the effi ciency of the gearing (0.94 or 0.90 depending on the
reduction ratio).

The following table shows the optimum combination of BDM motor and GBX
planetary gearbox.

BDM Brushless DC Motor/GBX gearbox combinations

BDM 7. Reduction ratio

16:1 40:1 60:1 120:1
BDM 72¢ GBX 60 GBX 60 GBX 60 GBX 60
BDM 74+ GBX 60 GBX 60 GBX 60 GBX 60
BDM 75¢ GBX 60 GBX 60 GBX 60 GBX 60
BDM 77+ GBX 60 GBX 60 GBX 60 GBX 60
GBX 60 For these combinations, you must check that the application will not exceed the

maximum output torque of the gearbox.
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GBX planetary gearboxes

Technical data

Version Planetary gearbox with straight teeth
Backlash 16:1 ... 40:1 arcmin  [< 20

60:1 ... 120:1 <22
Torsional rigidity 16:1 ... 40:1 Nm/ 25

60:1 .. 120:1 |arcmin [55
Noise level ) 58
Casing Steel, black surface
Shaft material C45
Shaft output dust and dump protection IP 54
Lubrication Lifetime lubrication
Average service life 2) h 30000
Mounting position Any position
Operating temperature °C -25 ... +90
Effi ciency 16:1 ... 40:1 0,94

60:1 ... 120:1 0,90
Maximum permitted radial L4onp =10000h |N 500
force 2% Lyon = 30000 |N 340
Maximum permitted axial L4onp =10000 h |N 600
force L1on = 30000 h |N 450
Moment of inertia of 16:1 kg cm? [0.088
gearbox 40:1 kg cm? |0.064

60:1 kg cm? |0.076

120:1 kg cm? |0.064
Continuous output 16:1 Nm 44
torque 40:1 Nm 40

60:1 Nm 44

120:1 Nm 44
Maximum output torque 2) 16:1 Nm 70

40:1 Nm 64

60:1 Nm 70

120:1 Nm 70

) Value measured at a distance of 1 m, at no-load for a brushless DC motor speed of 3000 rpm and a reduction ratio of 5:1.

2) Values given for an output shaft speed of 100 rpm in S1 mode (cyclic ratio = 1) on electrical machines for an ambient temperature of 30 °C.

3) Force applied at mid-distance from the output shaft.

Order data
Size Reduction ratio Reference Weight kg
GBX 60 16:1, 40:1 GBX 060 eee eeeeE 1.100
60:1, 120:1 1.300
Order code GBX planetary gearboxes
GBX (YY) (YY) YYY)
Size Diameter of 60 mm 060
the housing
Reduction ratio 16:1 016
40:1 040
60:1 060
120:1 120
Associated BDM brushless dc motor Type BDM72 DM72
BDM74 DM74
BDM75 DM75
BDM77 DM77
BDM brushless dc drive adaptation

Schneider Electric Motion
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Dimensional drawings GBX planetary gearboxes

Mounting at motor side

a
al a2 a3
9 4x04 a4 4x@6
ab T
/&E 3 @5 § Q7
N 7/
JHCE el NN\
RS = &7
C
GBX c a al a2 a3 a4 a5 h g 21 92 |03 |04 25 26 a7
060 016 ... 040 60 118,5 [ 24,5 |59 35 30 25 |16 5 60 |40h7 |14h7 |M5x8 |52 M4 x 10| 73,5
060 060 ... 120 60 1315 [245 |72 35 30 25 |16 5 60 40h7 [14h7 [M5x8 |52 M4 x 10| 73,5
Mounting

Special tools are not required for mounting the GBX planetary gear. Note the following requirements:

1 Clean grease off contact areas and seals.
2 If possible, mount the motor in a vertical position. Fit motor into gearing.
3 Motor fl ange must be in contact with gearing fl ange. Tighten screws crosswise.

4 Tighten clamping ring with torque spanner.

More information can be found in the instructions supplied with the product.
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Annex

Conversion tables

Conversion tables
Rotor inertia

Ib-in? Ib-ft? Ib-in-s? Ib-ft-s2 kg-cm2 kg-cm-s2 g-cm2 g-cm-s2 oz-in? oz-in-s?
slug-ft?
Ib-in? - 6.94x10° [259x10° [215x10* |2.926 298x10° [2.92x10° |2.984 16 4.14x 102
Ib-ft2 144 - 0.3729 3.10x 102 [421.40 0.4297 421x10° [429.71 2304 5.967
Ib-in-s? 386.08 2.681 - 8.33x102 [1.129x 10% |1.152 1.129 x 10° [1.152x 10° |6.177 x 10% |16
Ib-ft-s2 463x10° |[32.17 12 - 1.35x 10 [13.825 1.355x 107 [1.38x10* |7.41x10% [192
slug-ft2
kg-cm? 0.3417 237x10°% |885x10% [7.37x10% |- 1.019 x 10 | 1000 1.019 5.46 1.41x1072
kg-cm's?®  [335.1 2.327 0.8679 7.23x 102 [980.66 - 9.8 x 10° 1000 5.36x 10° |[13.887
g-cm? 3.417x10% |2.37x10° |8.85x 107 |7.37x108 |[1x103 1.01x108 |- 1.01x10° |546x10° [1.41x10°
g-cm-s? 0.335 2.32x10° |8.67x10* |7.23x10° |0.9806 1x1073 980.6 - 5.36 1.38 x 1072
oz-in? 0.0625 43x10%  [1.61x10% [1.34x10% [0.182 1.86x 10 [182.9 0.186 - 2.59 x 1073
oz-in-s? 243 0.1675 6.25x 102 |520x 103 |70.615 720x102 [7.06x10* |72 386.08 -
Torque
Ib:in Ib-ft oz:in Nm kg'm kg-cm g-cm dyne:cm
Ib-in - 8.333x 107 16 0.113 1.152 x 1072 1.152 1.152 x 103 1.129 x 10°
Ib-ft 12 - 192 1.355 0.138 13.825 1.382 x 10* 1.355 x 107
oz-in 6.25 x 102 5.208 x 1073 - 7.061x 1073 7.200 x 107 7.200 x 1072 72.007 7.061 x 10%
Nm 8.850 0.737 141.612 - 0.102 10.197 1.019 x 10* 1x107
kg'm 86.796 7.233 1.388 x 10° 9.806 - 100 1x10° 9.806 x 107
kg-cm 0.8679 7.233x 1072 13.877 9.806 x 1072 102 - 1000 9.806 x 10°
g-cm 8.679x 107 7.233x 107 1.388 x 102 9.806 x 107 1x10° 1x 1073 - 980.665
dyne-cm  [8.850 x 107 7.375x 1078 1.416 x 10 107 1.019 x 108 1.0197 x 108 [1.019x 10® -
Power Length
H.P. w in ft yd m cm mm
H.P. - 745.7 in - 0.0833 0.028 0.0254 2.54 25.4
w 1.31x10°° - ft 12 - 0.333 0.3048 30.48 304.8
yd 36 3 - 0.914 91.44 914.4
m 39.37 3.281 1.09 - 100 1000
cm 0.3937 0.03281 1.09x 102 |0.01 - 10
mm 0.03937 0.00328 1.09x10° [0.001 0.1 -
Speed Mass
1/min rad/sec deg./sec Ib oz slug kg g
(1/min)
1/min - 0.105 6.0 Ib - 16 0.0311 0.453592 453.592
(1/min)
rad/sec 9.55 - 57.30 oz 6.35 x 102 - 1.93x 103 0.028349 28.35
deg./sec  |0.167 1.745x 102 |- slug 32.17 514.8 - 14.5939 1.459 x 10%
kg 2.20462 35.274 0.0685218 - 1000
g 2205x10° |3.527x10° |6.852x10° [0.001 -
Temperature Force
°F °C Ib oz gf dyne N
°F - (8-32) x5 Ib - 16 453,592 4.448x10°  |4.4482
°Cc 9 %9 +32 - oz 0.0625 - 28.35 2.780x10*  [0.27801
gf 2.205x10°  [0.03527 - 980.665 N.A.
dyne 2.248x10% |3.59x10° 1.02x 107 - 0.0001
N 0.22481 3.5967 N.A. 100.000 -

Example for conversion:
Conversion of 10 inches to metres. Search for "in" (inches) in the left column of the

"length" table and "m" (metres) in the header row. The table cell at the intersection of
column and row shows the conversion factor: "0.0254". Multiply 10 inches by 0.0254
and the answer is the value in metres: 10 in x 0.0254 = 0.254 m.
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