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MOTOWELD-RL350

A new era for 
arc welding

Maximum reliability combined with very
simple maintenance
The optimised layout of the electronic components and the  
advantages of entirely digital data transfer make this power source  
a highly reliable and maintenance-friendly device that is able to  
meet the requirements of an industrial environment.

Constant current mode
In this operating mode that is available for selection (Heat and  
Waveform Control, or HAWC), internal control keeps the actual  
value of the weld current strength in the arc constant. In this way,  
weld faults resulting from varying distances between the torch  
and the workpiece can be minimised (e.g. inaccuracies during  
programming and/or work piece tolerances).

Variable pulse control (V-Pulse)
Pulse parameters can be set individually, thereby 
allowing adaptation of the droplet transfer in the 
pulse arc to the specific welding tasks. Low-spatter 
processes can also be implemented in the lower 
power range with low voltages.

Droplet detachment correction
(d-Vector)
Optimised characteristics for processes under pure 
CO2 enable controlled droplet transfer: improved arc 
stability goes hand in hand with reduced weld 
spatter and a smoother seam surface.

Considerabley
reduced weld

spatter!



Key Benefits
•	User-friendly operation with integrated user interfaces on robot teach pendant
•	Communication via Ethernet
•	Maximum reliability combined with very simple maintenance
•	Synergy characteristics for MAGc/MAGm/MIG/pulse operation
•	Pulse parameters can be set individually
•	Constant current mode possible
•	Optimised metal transfer with droplet detachment correction

MOTOWELD-RL350

Maximum reliability combined with very simple maintenance

Outer panels can be removed 
easily and the system has  
a minimum of fastening 
screws, significantly reducing 
the work time required for 
inspection and maintenance.

Internal maintenance

Simple display with clearly
visible display elements

The individual components can 
be maintained and inspected  
at the installation site and 
exchanged there if necessary.  
It is generally not necessary to 
exchange the device to inspect 
it. This reduces downtimes and 
costs.

Modularised
inverter circuits



MOTOWELD-RL350

Variable pulse control
What is meant by variable pulse control?

In the past, the arc voltage had to be reduced when working with pulse processes in the lower power range in order to avoid 
burn-through and undercutting. This led to irregular seam appearance and increased spatter. With variable pulse control, the 
pulse shape responsible for droplet transfer can be adapted to the specific welding task by means of additional parameters. 
This enables a more stable arc with reduced weld spatter.

Conventional method
New process

(with variable pulse control)

This behavior is illustrated, for example, in subassemblies for car axles.
Shielding gas: M21  –  weld conditions: 170 A, 23 V  –  robot velocity: 80 cm/min

Test
details

Welding 
results

Work piece / weld seam

With the new method (with 
variable pulse control), the bead
is perfectly smooth after welding 
(see figure).
Moreover, compared with con-
ventional processes, significantly 
less spatter is generated.

With the conventional method, 
there were frequently irregular-
ities in the formation of the weld 
bead after welding (see figure
top left).
Furthermore, there was increased 
spatter during welding (see
figure on right).

Enlarged
view

Enlarged
view

Comparison of spatter generation

Conventional
model

MOTOWELD-RL350 
(Droplet

detachment
correction)

80 cm/min

175 A

22 V 23 V 24 V 25 V 26 V

0.40 g 0.11 g 0.06 g 0.04 g 0.02 gSpatter generation

Robot velocity

Current

Voltage

0.14 g 0.06 g 0.04 g 0.03 g 0.02 gSpatter generation



MOTOWELD-RL350

Change in wire  
extension due to  

defective teaching

Change in wire extension 
due to deformation
of the work piece

Without HAWC
(conventional method)

With HAWC

Actual
current

Actual
current

Arc start position Arc end positionThe instruction value is adjusted when the actual current starts changing
to control the actual current (heat input) at a constant value

Actual current changes Actual current changes

Position contact tip

Constant current mode
What is meant by HAWC (Heat and Waveform Control)?

The length of free wire (distance between contact tip and work piece) may vary according to the accuracy of the work piece 
and programming. With conventional characteristics, the weld current changes in accordance with these changes in distance. 
This can result in burn-through or insufficient penetration. If the HAWC function is used, the command and actual values for 
current and voltage are compared in real time. The internal control of the power source keeps the arc current constant at the 
specified value. This enables controlled heat input, and weld faults resulting from the aforementioned tolerances can be avoided.

Welding at butt joint on tube with wall thickness of 5 mm and length of free wire continuously changing 
between 10 mm and 15 mm.
Shielding gas: M21  –  weld conditions: 200 A, 19.7 V  –  robot velocity: 60 cm/min

Test
details

Welding 
results

Start End

Wire extension: 
15 mm

Wire extension: 
10 mm

Wire extension: 
15 mm

Bead appearance without HAWC

Bead appearance with HAWC

Macro picture
without
HAWC

Macro picture
with

HAWC

Wire extension: 15 mm Wire extension: 10 mm Wire extension: 15 mm

Penetration is unstable

Wire extension: 15 mm Wire extension: 10 mm Wire extension: 15 mm

Penetration is constant

General conditions for test welds with and without the HAWC function. Length of free wire varies between 
10 mm and 15 mm during welding. Work piece thickness: 4.5 mm  –  seam type: butt joint  –
weld conditions: 270 A, 26 V  –  robot velocity: 80 cm/min

Test
details

Welding 
results

Wire extension: 15 mm Wire extension: 10 mm Wire extension: 15 mm

Without HAWC
(conventional method)

With HAWC

Burn-through has occurred
in the section with a wire 
extension of 10 mm.

The influence by the change 
in the wire extension is not 
seen.



MOTOWELD-RL350

Conventional CO2 welding processes

Compared with MAG welding under mixed gases, the arc under pure CO2 is more unstable, resulting in greater production of 
spatter and a rippled, irregular seam surface.

 
This is illustrated in the figure opposite:

1.	Electromagnetic forces in the arc cause deflection  
of the droplet.

2.	Undefined metal transfer occurs in the short circuit.

3.	The surplus metal is ejected as weld spatter.

4.	The arc is re-established.

Droplet detachment correction

What is meant by droplet detachment correction?

The short-circuit response has been redefined by optimising the curve for the rising and falling edges of the current: the gradient 
of the edges can be adapted to the specific welding task, enabling stable MAGc processes with reduced spatter generation 
and finely rippled seam appearance.

Improved arc stability with gradual increase in current.

➠	Stable process with low generation of spatter.

A non-linear drop in current after break-up of the short 
circuit prevents the arc from being extinguished completely 
in the next short circuit.

➠	Undefined, coarse droplet formation is suppressed. 
The contact surface for electromagnetic forces is 
reduced, as is the ejection of spatter.

1

2

Vergleich der Spritzererzeugung

Conventional
model

MOTOWELD-RL350 
(Droplet

detachment
correction)

150 A

0.565 g

0.242 g

180 A

1,.24 g

0.431 g

200 A

4.301 g

0.873 g

Spatter generation

Spatter generation

Current

Current: 150 A  –  Voltage: 16.3 V  –
Robot speed: 80 cm/min  –
Shielding gas: 100% CO2 used

Test
details

The instability of the arc in conventional 
CO2 welding results, in many cases, in 
irregular, coarsely rippled weld beads.
The optimised characteristic curve with 
droplet detachment correction enables
a stable process with uniform weld 
beads and a finely rippled surface.

Welding 
results

▲

Conventional
welding method

New welding method
(with droplet vector control)

2

Concentional waveform New waveform

1

▲ 2



MOTOWELD-RL350

Reinforcement of the Cooling/Dustproofing Systems

The interior of the unit has been divided up into sections to prevent dust getting into the control and power circuits, improving 
reliability in adverse environments with conditions like high temperatures or dust. This is combined with a new construction 
that features channels providing a cooling airflow in the centre of the unit and concentrates the heat-generating parts on  
the cooled faces, so cooling efficiency is maximised while ensuring dustproofing. The number of exhaust routes has been  
increased too, giving 20% better suppression of temperature rise than previous units.

Aufbau der MOTOWELD-RL350
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DimensionsRatings and Specifications

Welding power source
model YWE-RL350-CEO

Rated input voltage,
number of phases

200 – 220 VAC ±10 % /  
380 – 400 VAC ±10 %,  
three phases
(Changing the input voltage
requires changes to the
internal wiring.)
Setting on shipment:
380 – 400 VAC

Rated frequency 50/60 Hz

Rated input 18 kVA, 15 kW

Rated output current 30 – 350 A (depending on
wire diameter)

Rated output voltage 12 – 36 V (depending on  
wire diameter)

Rated operation rate 60 % (for 10 minutes)

Welding method CO2/MAG/MIG/Puls

Welding material Iron, stainless steel

Dimensions
371 (B) × 636 (D) × 602 (H) mm 
(not including projecting parts
such as eyebolts or screws)

Approx. mass 60 kg
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Technical data may be subject to change without previous notice |  
Please request detailed drawings at robotics@yaskawa.eu.com
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