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welding machine

1. Scope

This Japanese Industrial Standard specifies thyristorstacks for
resistance welding machines, hereafter referred to as the "stacks", composed
of two thyristors connected inverse-parallel used in a main circuit of

single phase a.c. at a nominal voltage of 200 V or 400 V and a frequency of
50 Hz or 60 Hz.

Remarks: In this standard, the units and numerical values in { } are
based on traditional units and are given for reference only.

2., Definitions
For the purpose of this standard, the following definitions apply:

The words "maximum” and "minimum” described in items (17) to (24) as
"maximum ..e.." and "minimum ....." mean the upper limit value and the lower
limit value of dispersion of the characteristic items following "maximum"
and "minimum" for all thyristors of the same type, respectively.

(1) r.m.s. current (r.m.s. value) The r.m.s. current means the r.m.s.
value of a current which can be fed to the load through a stack when
the welding current is passed under the specified cooling condition.
This definition is generally based on sinusoidal wave, but even 1if
heat control is performed it is expressed in r.m.s. value.

(2) duty cycle The duty cycle is a percentage ratio of welding time
(number of cycles) to the total time (called welding cycle, and number
of cycles) from the beginning of one welding time to the beginning of
the next welding time, and expressed in the following formula:

@ (%) =—4~%100

where a ¢ duty cycle
7 ¢ welding number of cycles

N : number of cycles in one welding cycle

(3) on-state voltage The on—state voltage 1s a voltage between anode
and cathode in on—state.

(4) on-state current The on—-state current is an anode current in
on—state.

(5) off-state voltage The off-state voltage is a voltage between anode
and cathode in off-state.

(6) off-state current The off-state current is an anode current in
off~state.
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(7

(8)

(9

(10)

(11)

(12)

(13)

(14)

(15)

(16)

repetitive peak off-state voltage The repetitive peak off-state
voltage is the peak value of the maximum allowable voltage which can
be repeatedly applied between anode and cathode of a thyristor in
forward direction within the rated junction temperature range while
no signal is applied between the gate and cathode. A sinusoidal
voltage at 50 Hz or 60 Hz shall be applied.

repetitive peak reverse voltage The repetitive peak reverse voltage
is the peak value of the maximum allowable voltage which can be
repeatedly applied between anode and cathode of a thyristor in
reverse direction within the rated junction temperature range while
no signal is applied between the gate and cathode. A sinusoidal
voltage at 50 Hz or 60 Hz shall be applied.

surge on-state current The surge on-state current is the peak value
of the maximum allowable on-state current of half sine wave at 50 Hz
which can be passed within the rated junction temperature range, from
off-state or immediately following continuous flow of the rated
on—-state current. It is expressed in the values for omne cycle and
for 15 cycles. '

average gate power dissipation The average gate power dissipation
is the maximum allowable power loss generated between the gate and
cathode of a thyristor within the rated junction temperature range
which is averaged over a full cycle.

peak gate power dissipation The peak gate power dissipation is the
maximum allowable value of instantaneous power loss generated between
the gate and cathode of a thyristor within the rated junction
temperature range.

peak forward gate current The peak forward gate current is the peak
value of the maximum allowable current which can be passed between
the gate and cathode of a thyristor in forward direction within the
rated junction temperature range.

peak forward gate voltage The peak forward gate voltage is the peak
value of the maximum allowable voltage which can be applied between
the gate and cathode of a thyristor in forward direction within the
rated junction temperature range.

peak reverse gate voltage The peak reverse gate voltage is the peak
value of the maximum allowable voltage which can be applied between
the gate and cathode of a thyristor in reverse direction within the
rated junction temperature range.

junction temperature The junction temperature is the temperature of
junction of a thyristor in service condition and specified as the
reference of ratings. It is expressed in rated highest junction
temperature and rated lowest junction temperature.

storage temperature The storage temperature means an appropriate
temperature to store or allow standing a stack without applying
electrical input, and it is expressed in rated highest storage
temperature and rated lowest storage temperature.
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maximum peak off-state current The maximum peak off-state current
is the peak current which flows when a 50 Hz or 60 Hz voltage of half
sine wave having a peak value equal to the repetitive peak off-state
voltage 1is applied in forward direction at the highest allowable
junction temperature.

maximum peak reverse current The maximum peak reverse current is
the peak current which flows when a 50 Hz or 60 Hz voltage of half
sine wave having a peak value equal to the repetitive peak reverse
voltage is applied in reverse direction at the highest allowable
junction temperature.

maximum on-state voltage The maximum on-state voltage is the upper
limit of instantaneous value of voltage when the specified on-state
current is passed through a thyristor at its on—state.

maximum gate trigger current The maximum gate trigger current is
the upper limit of the minimum gate current required to trigger a
thyristor while the specified anode voltage is applied between the
anode and cathode of the thyristor.

maximum gate trigger voltage The maximum gate trigger voltage is
the upper limit of the minimum gate voltage required to trigger a
thyristor while the specified anode voltage is applied between the
anode and cathode of the thyristor.

minimum gate non—-trigger current The minimum gate non—trigger
current is the lower limit of the maximum gate current which will not
trigger a thyristor while an anode voltage equal to 2/3 of the
repetitive peak off-state voltage 1s applied between the anode and
cathode of the thyristor. Provided that, the junction temperature is
the rated highest junction temperature.

minimum gate non—trigger voltage The minimum gate non-trigger
voltage is the lower limit of the maximum gate voltage which will not
trigger a thyristor while an anode voltage equal to 2/3 of the
repetitive peak off-state voltage is applied between the anode and
cathode of the thyristor. Provided that, the junction temperature is
the rated highest junction temperature.

minimum critical rate of rise of off-state voltage The minimum
critical rate of rise of off-state voltage is the lower limit of the
maximum rate of rise of off-state voltage within which a thyristor
will not transfer from off-state to on-state when an anode voltage
equal to 2/3 of the repetitive off-state voltage is applied between
the anode and cathode of the thyristor at the highest allowable
junction temperature. Provided that, the build-up part of the anode
voltage follows a logarithmic curve as shown in Fig. 1, and the
increasing rate is given by.Qé%@L. :
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