Transarc DC 630/800/400E

PCB Operation

See explanation on simplified drawing concerning majority of operation, ie.
firing thyristors, waveforms etc. ‘

Open Circuit Detector

When not welding - 80V from B4 (arc sensing) holds transistor Q2 off. The
+15V through the R9/R23 network then fires Q5 resulting in IC2 output pin 14
being clamped to OV. The main thyristors are therefore not fired.

When welding commences, the output from B4 reduces to arc voltage, Q2
now switches on, this switches off Q5 and V ref (reference level J) is now
available to fire the thyristors.

Please Note:

Gate pulses can therefore only be checked when the machine is loaded.

Voltage Reference (Reference Level J)

Depending on the mode selected ie. local/remote a signal is applied through
the relevant logic switch to IC2 pin 13. The output signal from this device
normally being clamped by Q5 when not welding.

When not welding +15V is applied through R102/R101 to the inverting inputs
of the firing angle comparators, (taking one only for this description) ie. top
one on the drawing IC5 pins 6,5,7. On the non inverting input is a ramp (this
as explained in the simplified instructions) therefore at this time the output
from IC5 pin 7 is OV. '

When welding commences Q5 releases IC2, output pin 14 a negative voltage
is now applied to pin 10 of IC3. The output of IC3 pin 8 will now go less
positive and the signal applied to IC5 pin 6 will now intersect with the ramp on
pin 5, a squarewave signal will not exit pin 7 to fire the thyristors.

Current Feedback (Voltage Compensation Circuit)

This is sensed across shunt SH1 connection B2 and B3 and applied to the

shunt amplifier IC13. The negative output of IC13 being summed with V ref
resulting in a less positive signal causing the thyristors to be fired later, thus
reducing the output.
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Hot Start

When not welding as stated above transistor Q2 is off. The +15V is then also
applied through the R9/R12 network to IC1 pin 5 switching on the device, a
voltage is now present at pin 3 which charges capacitor C77. When welding
commences Q2 is fired switching IC1, capacitor C77 now rapidly discharges
through R25. This increases the ref signal for a short period and therefore
the output.

Short Circuit Detector

At short circuit, when the arc goes very low, the output of IC2 pin 7 will switch
from positive to OV this causes transistor Q3 to switch off. Output will now be
available through time constant R26/C9/R27 which will increase V ref for a
short period, ie. until the short circuit is removed.

Fold Back
If the electrode stubs down ie. B4 (arc sensing goes down to OV, 1C2 output
pin 7 will switch to -15V. Q4 then conducts reducing the ref voltage to OV

which switches off the thyristors.

TIG Operation

With the MMA/TIG switch set to the TIG position transistor Q16 is energised
which ensures electronic switch IC1 pins 4-3 are always open. This ensures
no hot start operation in this mode. Also because transistor Q16 is on there
will be no short circuit detector or fold back operation. ‘
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WAVE FORMS IN TRIGGER UNIT ON TRANSARC PC_BOARD
DCL30/800
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SIMPLIFIED DRAWING
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Switching on

Mains input tappings are selected on T81
and TBZ as shown in the inset. When ON/
QFF switch ST is pressed the a.c. input
supply is connrected to T1 and fan F rotates.

T1 outpus supply the thyristor bridge,
synchroaising inputs to the thyristor control
circuits and input ta the 15-0--15V power
supply.

Welkding Supply

The thyrintor/diode bridge circuit (THY 1,
2,3, 04 DS & D6} rectifies the incoming a.c,
supply, and ouTUL current is drewn via the
inductancs L1 and shunt SHT.

Shunt SHT “samples’ the output current and
sanses any changes or fluctuations due t©
mains input variations or changes in welding
conditions,

The value of walding current, {plus any vari-
ations) is fed back 0 the conwral circuit
board.

Voitage feedback is taken from the negative
line 10 the pcb. via 84 1o sensa ‘open
cireuit’ and ‘stub down’ conditions.

Diodes 01,2 & 3 maintain a rectified cutput
during 3.c. crossover petiads i.2., whilst the
a.c. wavaform it pessing through zsro and
thyristors have insufficient firing potential.
This maintenance current. ensures that the
arc is not extinguished during these periods,
thus resuiting in av improved walding
characteristic.

Output Currant Control.

The firing angle of thyristors THY1,2 & 3
is conteolied by the contral circuits as des
cribed betow. A reference jevel *J’ controls
the firing angls and is derived either from
the local current control RV or the remote
control unit {RCU).

Locsl Contrat

With tha Local/Remote switch 52 in the
‘Local’ position, @W from A2 is connectad
via A3 to IC18—pin 12 and ICIC—pin 13 50
inhibiting the ramate control circuit and by
switching off 1CIC allawing +15V to switch
on IC10 at pin 8. RV1 then provides a
reference level to the control amplifier.

Remote Cantrol =
Switching to ‘Remots’ removes the OV from

CIRCUIT DESCRIFTION

A3 aliowing 1C18—pin 12 and IC1C~pin 13
o riss to +25V. ICID-—pin B goes low
witching off local conwot. 1C1B—pin 12
goes high and switches on remate control.

Tha foot cantrol unit (FCU) is cannected,
via SK1, A10, A11, A12 to the analogue—to
~digitat {A/D) convertor, This circuit it 2
puise ascillator running at 2.8KHz whose
pulse varies with d.c. input, it is
optically linked to the D/A canvartor via an
opto-isolatar{IC12),

Thyristor Contral Clrcuits

The firing angle of thyristors THY1, 2 &3
is controiled, each in tum, by three identicai
circuits, This description deals wi
controi circuit for THY1 {iCS. Q7, IC7,
Q8 a9

Waveformi ‘A’ to "M’ show the generation of
thyristar firing pulses in relation to the a.c.
wavefarm applied to the thyristors. The
referance lavel J’ controis the firing angle.

‘A A synchronising waveform is applied
w0 input 815, This waveform is
i 28V ac in i

thyristors. The amplitude of the wave-
form at this point is approximately
3Vae.

‘C* 1CS is a zaro Grassing detector and the
autput at pin | is 3 squarewave the
edges of which are synchronised with
the a£. crossaver points,

‘D" Q7,R48 & C79 form a ramp generator
rising from OVt approx. +8V.

‘E' 1CS compares the 0 to 3V ramp
with the reference d.c. level ‘J' and
produces pulses at pin 7 the width of
which are proportionai to the d.c
Tevet of J°,

It can be seen that, when ‘S is "law’
the pulses are wide; when ‘J’ in high’
the puises are narow.

Notice also, that as the reference levai
is lowered or raised, it is the leading
edge of the puise which changes

Thyristor Control Waveforms

angle {eactier or fate* compared to the
original ac. waveforrn), The wailine
edge remasins static and synchronised
0 the zero crossover,

‘L' The leading edge of 'E" it used to
create 2m$ pulses which are ‘2arly’ or
‘late’ as previously described. These
pulsas sre shapged by the 2mS Puise
Generator (1G7, and 1C8) as described
below.

M’ Q8 and Q9 form a pulse amplitier
whose output at A5/AB conwois che
ON/OFF firing of Thyristor THY1.

‘N’ This waveform represents the original
phase-shiftsd a.c. a5 pplied to the
thyristor with the firing time of the
thyristor shown shaded.

Hence the higher the raterence level °J" the
less thyristor canduction, Jime and the less
the welding current sutput. The lower the
reference level the longer the thyristar con-
ducts and the higher the output welding
current.

Pulse Amplifier Q8/Q3

The pulse applied o the base of Q8 drives it
inta conduction, The negative going Q8
coltector switches on Q9 and the resulting
positive-going gulse appears across RS7.

At this instant C17 short circuits R54
resulting in a "spike’ which ansures positive
firing of the thyristor.

2mS Puise Generator

‘F’ & The oumput from the zaro crossing

‘G"  dewmctor 'C’ is inverted by IC7A and
the inverted waveform °F*is used 0
hold pin 12 of ICBA “ag +15V whiist
oin 13 of IC8A follows wavetorm ‘E’

“H' RS2 and C15 provide an integrated
waveform at pin 5 of IC78 which
reaches the threshoid level of 1C78
ater 2mS.

‘K At this 2mS point ICTB switches
from +15V 1@ OV and remsins there
until waveform ‘H’ fails below the
threshold level.

‘L' Pin 3 of IC38 foliows waveform
‘G" leading edge up 10 +15V and

is ‘wwitched off after 2mS
waveform 'K'. This waveform is used
to produce the firing pulses "M° 3¢
previously described.

Qutput Monitoring

Curmrent Feedieck — from SH1 via 82 zng
B3 exercises same control of the reference
lavel "J* ta offset minor fluctustions, The
averioad current circuit. which is supplied
with a synchronised ramp signal fram the
firing circuit, inhibits the referance leve
should the output current rise above
800Amps. (J goes to +14VY Az lower
axtwemes. of current (below BAmps) an
output from the shunt amp. switches on
the OCV detectar.

Voltage Feedbuck~ from the negative
output terminal is fed 10 the OCV detector
via B4, When the OCV risas, for a peried
longer than 100mS. The detector switches
an QS lowsring the reference faval ‘)
10 zero (maximum output).

Short Cirouit Detactor— When 'stub down’
is datected, the short circuit detector gives a
momentary rise in referancs level in an
aempt to free the stectrode.

If normal control is not established within
300mS, Q4 condusts and feduces the
reference level 1o approx. ~1V, and weiding
output is raducad to zero.

TIG/MMA Selection

When the TIG/MMA switch is closed (in the
TIG position} OV is appied to the T1G ON/
OFF circuit which provides a —15V inhibit
voitage ta switch off the hot start short
circuit detector, and OCV detector circuits.

ARC AIR Gouging

With the MMA/TIG/ARC AIR Gouging
switch in the ARC AIR position, OV from
Al2 activates the opto-isolator resuiting in
QS being switched on,

The arc air reference circuit now bypasses
the controi amp. and adds a higher value to
the normal raference level.

The reference circuit is inhibited by the arc
air fimiter {to protect the machine) under
short circuit conditions,
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Thyristor Fitting instructions

Replacing the thyriscors

When fitting & thyristar it is mast important
that the corract torgue foroe be applied, and
that the mating surface of the heat sink and
the thyristor is sbsolutsly cleen and free
from sharp edges. Smasr the connecting
surfece ot the heat sink with a3 very thin
coating of heasink compound or silican
greass.

Fit the thyristar with the rectifier symboi on
the thyristor facing in the dirsction shown
apposite.  The thyrisior is centared by
means of a guide pin, First, tighten the nuts
by hand, making sure that there is no play
between washers and nuts. Then, using 2
verniar caliper, messure the distance from
the plete to the spring as shown. Finally,
tighten the nuts aiternatively with 3 wrench
until the messurement is 0.9 . 0.06mm,
(DC530) and 1.0 £ 0.06cwn {OCB00).




