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Section 06: Axis Drive Systems

Axis Drive Systems

DANGER!      Hazardous voltages in this enclosure can kill.
                         Use extreme caution when working in this area! 

Amplifier Chassis
Operation

All of the amplifier chassis that Fadal uses have the same basic operation.

The inputs to the chassis consist of Power input, which is either 86 VAC 3
phase or 120 VAC single phase, for DC machine and 230 VAC 3 phase, for AC
machines, 120 VAC Fan (1100-1 TB2-1 & TB2-2) and a Control Signal 120
VAC (1100-1 TB1-8 & TB1-9). The Fan input is a 120 VAC to run the fans on
the chassis and will be on whenever the machine is powered up. This input is
fused on the 1100-1 Power Distribution Board with F23. The Control Signal is
120 VAC that activates the chassis’ solid-state relays to allow the Power input
to flow to the Bridge Rectifiers to convert the AC input to DC voltage for
Amplifier power. This control signal comes from the 1100-1 TB1-8 and TB1-9
(this is the E-stop circuit amplifier controller enable signal from K2). From the
rectifiers, the voltage is filtered by the large blue capacitor or bank of capacitors
with a bleeder resistor.
  
On the AC Brushless amplifier chassis, the Regen Regulator or Voltage
Comparator and a regen resistor provide the motor braking. The AC amplifier
and chassis operate similar to the spindle drive. This circuit is connected to the
DC busbus for the amplifier power and if the busbus power exceeds 400 or 420
Volts DC, the regen circuit turns on and dumps the excess power into the regen
resistor.

The amplifier chassis bus voltage is measured across the blue capacitor or
bank of capacitors and should about 120 VDC for 3 phase input DC amps, 160
VDC for single phase input and 320 VDC for AC amps.
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Troubleshooting the
Amplifier Chassis

If the amplifier chassis bus voltage is too low or zero, then check:

1. The power voltage input.
2. The control voltage input.
3. The fuses on the inputs to the chassis.
4. Disconnect the amplifiers (caution, do not allow the wires to touch any 

metal) and measure the bus voltage. If the voltage is good then one of the 
amplifiers is pulling the voltage down.

5. The solid state relays (see instructions).
6. The bridge rectifier (see instructions).
7. The capacitor(s).

If the AC Brushless chassis is not braking (stopping) the axis motors:
1. Check the regen resistor
2. Check the wire connections.
3.  Replace the Regen regulator or voltage comparator.

Testing Instructions:

 All the measurements performed in this instruction will be using the black lead
(negative lead) in the common input. The red lead (positive lead) is the Volt,
Ohm, Diode input. 

Note: All readings are approximate.
  

Solid State Relay With the relay disconnected from the circuit and the multimeter set to the Diode
position, the contact side will read 6 to 8 Megohms and the control side will
read an open, or OL on the meter, with the leads measuring one way. Swap the
leads and about 1.5 Megohms will be read.

Check the circuit and verify that the control input is about 120 VAC and then
check the output side, which connects to the bridge rectifier for the 3 phase
power voltage. Both readings will be approximately the same.

 Bridge Rectifier The rectifiers have two AC inputs, and two DC outputs (+DC and –DC). They are
marked by the terminals or they have a cutoff corner by the +DC output. With
the rectifier removed from the circuit and the multimeter set to read Ohms,
place the black lead on the +DC and the red lead on the AC input or the black
lead on the AC input and the red lead on the –DC. The meter will read 1 to 2
Megohms. With the Red lead on the +DC and the black lead on the AC input or
the black lead on the -DC and the red lead on the AC input, an open will be
read.


