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Larger DC motors normally 11KW and above require the use of 3 phase DC converters. Whilst there are many control comparisons with the 1 phase 
drives, the 3 phase converter has additional features which are useable in more sophisticated drive applications.

1. Field Weakening. (this function is not available on the SLE model)
An additional feature on the Sprint SL/SLX range of drives is auto field weakening. This built in device 
proportionately reduces the field flux, whilst  maintaining the armature flux constant to give an increased 
speed output. Most DC motors have some inherent field weakening range  which can be  used to good 
effect on certain applications, as shown later. The output characteristic of the drive/ motor combination is 
as shown, and gives a flat top constant KW  characteristic to the motor. Field ranges in excess of 3:1 can 
be achieved at the  smaller KW sizes (say up to 30KW) but reduces as the DC motor gets larger.

2. Load Sharing
Where an application demands close control between a number of drives, but any one drive must not be 
allowed to overhaul the rest, Sprint drives are  configurable for load sharing. Each drive is given an equal 
torque demand, so any change in load demand is shared equally between drives. The simplest form of this 
is a nip, containing product, where each roll is driven. If both drives were independent, it is likely one of the  
drives would start to drive the other, to a point where one drive was idling and the other was taking twice 
the load. There can be several configurations of mechanical systems that involve load sharing, but they 
invariably have a product web of some type (metal, paper, textile) joining them together in the process line. 
The drive configuration is described in the Sprint application manual.

To determine the motor power, we need the maximum torque applied, and the maximum speed of the motor shaft.

The maximum torque is at the O/D of the reel., ie:

   Torque    =Tension (n) x Radius (m)
                  = 200n x 0.32m                   = 64nm.

The maximum speed is at the I/D of the reel.

And    Nmax   = Max line speed (m/min)
                          Core circumference (m)

                       = 100M/min
                          2 x  pi x 0.32  

     = 500RPM

3. Master/Slave Applications.
Where a process involves multiple drive sections that require speed following, 
all Sprint 3 phase drives are configurable for master/slave operation. A number 
of follower drives can be controlled from single master drive so that an 
increase or decrease in the master speed produces a  proportionate increase 
or decrease in the speeds of the following drives. Most multi drive process 
lines have some form of master/slave operation to allow the operator a single 
pot control for the machine (see Figure 3)
Caution!
If the process line has follower drives that require increases in speed relative to 
the master, say metal forming or wire drawing, the relative increase  must be 
accounted for in the mechanical system, as the master drive will only give out 
a maximum speed signal to the followers i.e. if the last drive on the system  is 
20% faster than the master, an increased output speed on the motor must be 
selected to accommodate this.The drive configuration is described in the 
Sprint application manual.

0 5 7.52.5 10
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4. Winder Applications.
For coiling applications using any materials, there are a number of fundamental principles which apply.
a)  The power (KW) requirement is the same at any diameter to maintain a constant tension in the product.
b) When selecting a suitable motor for winding applications, the maximum torque output is at maximum reel diameter, the maximum speed is at 
minimum diameter.
c) The operating speed range of the drive motor combination is not just the reel build up, but is additional to the line speed.
Constant tension in the reel is normally desired to prevent the core from overtightening and/or crushing.

Required motor KW   =T(nm) x n (rpm)
       9549

     = 64nm x 500RPM
      9549

     = 3.35KW.

This would be the selected motor KW to give max torque and maximum speed for the conditions above. Acceleration torque must be added to the 
above to provide a complete picture. With the reel at maximum diameter, additional motor power is required to accelerate the reel and maintain 
tension during acceleration.
It should also be noted that if the line was running at minimum speed, and the reel was near maximum, the actual motor shaft speed would be:

The motor/drive combination should therefore be capable of a speed range of 5-500RPM Ie. 100:1, and for this reason most coilers require a very 
wide speed range. This speed range (100:1) is normal with Sprint 3 phase drive and motors fitted with tachogenerators, but please check the motor 
is capable of the speed range. Sprint have available a winder card which takes a line speed ref and compares it with the drive motor speed to give 
automatic control of motor torque (and thus of tension) as the reel builds up. Other features available on the winder card are:
Inertia Compensation        A large heavy reel may require additional torque during acceleration to prevent the reel "lagging" behind the line - a 
pre-settable compensation function is provided to help prevent this.
Static Compensation:        Frictional losses in the mechanical system will subtract from the torque applied by the motor. An offset is provided for this.
Dynamic Compensation:  Other effects such as "windage" ie. rotating losses can be compensated for.
Taper Current Control:      Certain applications require the tension to be "backed off" as the reel diameter increases, useful when winding say paper 
onto soft cardboard cores to prevent core crushing. The taper setting is variable and set as required. See the Sprint winder card manual.

LINE SPEED
MIN  10M/min
MAX 100M/min

TENSION 200N

32mm radius
core

320mm radius
full reel

N RPM   =      10m/min   
                    2 X pi X 0.32 

               = 5 RPM (at maximum torque)

ug102254 iss1
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Find out more:
www.sprint-electric.com

Sprint Electric Ltd. Peregrine House, Ford Lane, Ford 

Arundel, West Sussex, BN18 0DF United Kingdom

Tel:  +44 (0)1243 558080 

Fax: +44 (0)1243 558099

Email: info@sprint-electric.com


