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UDC 621.791.76.03:621.316,7:681.527:681.532
. JAPANESE INDUSTRIAL STANDARD JIS

Control equipments of resistance welding machines C 9313-1991
for lap joint

1. Scope

This Japanese Industrial Standard specifies control equipments of
resistance welding machines for lap joint (hereafter referred to as control
equipment), consisting of time control equipment, current control equipment,
relays, etc., to control various kinds of electrical and mechanical
processes necessary for resistance welding machines for lap joint, connected
to a single phase a.c. circuit of rated voltage at power source not
exceeding 400 V at 50 Hz or 60 Hz (hereafter referred to as main current
circuit). Thyristors, however, shall comply with JIS C 9319,

Remarks: Applicable Standards are as follows:
‘ JIS C 9319-Thyristorstacks for Resistance Welding Machine
JIS G 3452-Carbon Steel Pipes for Ordinary Piping

2. Service conditions

Unless otherwise specified, control equipments shall operate without
trouble under the following conditions:

(1) Where ambient temperature is 0 to 40°C.
(2) Where the altitude does not exceed 1000 m.

(3) Where the humidity does not exceed 90 %Z. No dew condensation is
present.

3. Definitions
For the purpose of this standard, the following definitions shall apply.

. (1) synchronous control The synchronous control is a main current
control system in resistance welding for lap joint (hereafter
referred to as welding). In this system synchronous signals are
taken from the welding power source, make and break of main current
are done by thyristors or the like, and the triggering phase of such
static switch is controlled at each half cycle or each cycle.

(2) non-synchronous control The non-synchronous control is a main
current control system in welding in which make and break of main
current are done by relays, electromagnetic contactors, etc., or by
such control scheme that even when thyristors are used, their
triggering is initiated by relays, electromagnetic contactors, etc.
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(3) current adjustment by phase control The current adjustment by phase
control means that the weld current (r.m.s. value) is controlled by
changing triggering phase of thyristors, etc.

(4) time control The time control is used as generic name for
functional control system in welding, where the welding operation is
initiated as a series of welding operation (welding sequence) by
closing the normally open contact(s) of the pressure switch or foot
switch from outside, and mutual relation between the timing and
duration of welding curreant, the welding force duration, etc. is
controlled automatically.

(5) weld time control The weld time control system is a time control
system in welding. In this system only the closed time of main
current circuit (hereafter referred to as weld time), to perform
welding, is controlled.

(6) squeeze, current, hold control A time control system which controls
the squeeze time, weld time and hold time, to perform a single .
welding automatically.

(7) repeat control The repeat control is a time control system which
controls the squeeze time, weld time, hold time and off time in a
welding process, and it also performs single welding or repeated
welding automatically.,

(8) pulsation control The pulsation control is a time control system
which controls the squeeze time, weld time, cool time, hold time, and
off time in a welding process as shown in Fig. 1, and it also can
automatically perform single welding or repeated welding of single
impulse or multiple impulses.

Fig. 1. Pulsation control
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(9) seam welding control It is a time control system which controls the
weld time and cool time by meauns of the synchronous control in a seam
welding process while the welding wheels are beling pressed.

(10) roller spot welding control It is a time control system which
controls the weld time and cool time by means of the synchronous
control, in a roller spot welding process, while the welding wheels
are being pressed.
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(11) program control The program control is a time control system which
has the function of setting and memorizing an optional one pair or
more of combinations of squeeze time, weld time, cooling time, hold
time and off time and carrying out an optional combination out of
those memorized.

(12) special time control The special time control is a generic name for
a time control system, which controls a weld current wave form and
enables 2-step welding for special purposes, in addition to the
ordinary time control functions.

(13) preheat control The preheat control is a current control system
which passes the preheat current before the main welding current in a
welding process as shown in Fig. 2, and the off time between the
preheat current and main current, if any, is limited within 3 cycles.

Fig. 2. Preheat control
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(14) tempering control The tempering control is a current control system
which passes the tempering current following the quench time after
the completion of welding, for the purpose of giving the temper
effect to the weld, as shown in Fig. 3.

Fig. 3. Tewmpering control
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(15)

(16)

17)

(18)

up slope control (wave front control) The up slope control is a
control system which gradually increases the main welding current at
shown in Fig. 4 to prevent flash or other defects which are likely to
occur at the beginning of welding. This system gradually increases
the r.m.s. value of main welding current and also controls the up
slope period by means of the triggering phase control. The up slope
period (wave front time) means the time equal to the period spent
uatil the peak value of current reaches 90 % of the steady state
value when the control equipment is so adjusted that the steady-state
current shows the sinusoidal wave and this time is included in the
weld time,

Fig. 4. Up slope control
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dowa slope coutrol (wave tail control) The down slope control is a
control system which gradually decreases the wave tail of the main
welding current as given in Fig. 5, for the purpose of preventing
cracks or others which will occur at the cooling period. The down
slope time means the time required from the start of down slope
control to the completion of welding and this is not included in the
weld time,

Fig. 5. Down slope control
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special weld control The special weld control is a generic name for
a synchronous weld control system equipped with the function of
detecting and correcting the current fluctuation and power source
voltage fluctuation of the main circuit like constant current control
and voltage compensation control.

constant current control It is a weld current control system for
main current circuit which has such function in welding, that it
detects the fluctuationm in main circuit current at each half or each
cycle of the said current, and corrects the influence of such
fluctuation by shifting the triggering phase of main welding current
automatically at the said period.
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(19) voltage compensation control It is a weld current control system
for main current circuit which has such function in welding that it
detects the fluctuation in main-circuit input voltage at each half
cycle or each cycle of the main welding current, and corrects the
influence of such fluctuation by shifting the triggering phase of
main welding current at the said period.

(20) recovery time The recovery time means the time of recovery of the
main welding current / In the constant current or voltage compensa—
tion control systems when an input power voltage fluctuation or a
load current fluctuation due to load change as shown in Type I of
Fig. 6 (a) occurs and the current ;/ recovers as shown in Fig. 7 by
the aid of such special function. The recovery time shall be
expressed in the period 7 (number of cycles) until the steady current
i after recovery falls within 98 to 102 % of the set current ; , when
such current is considered as the r.m.s. value calculated from the
crest value or each half cycle. This time shall be measured after
one half cycle from the initiation of the main welding current change.

(21) accuracy of recovery It means the deviation of the recovered.
steady current i from the originally set current 4, In rate, in the
constant current or voltage compensation control systems, when the
fluctuation as shown in Type I of Fig. 6 (a) occurs and the current
recovers as shown in Fig. 7 by the aid of such special function.
Provided that the current values are those expressed in the r.m.s.
values calculated from the crest values or each half cycle,

(22) compensation rate It means the deviation of the maximum corrected
current (in the case of decreasing fluctuation i.e., the welding
current decreases due to any reason) or the minimum corrected current
(in the case of increasing fluctuation) i, from the set current % in
rate, when the fluctuation (the duration is ome half cycle) as shown
in Type II of Fig. 6 (b) occurs in the input power voltage or load
current and the current flows as shown in Fig. 7. Provided that the
current values are observed every half cycle.

‘ Fig. 6. Fluctuation condition for test
(a) Type I (b) Type 1I
i HT "ANAANYANANDN Decreasing
fluctuation
Tacreasing
fluctuation
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