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The principle of pulsed stick welding 
In pulsed stick welding, the welding current varies between two levels at a frequency chosen by 
the user. The two current levels have been chosen with the idea that both levels typically remain 
within the electrode’s good operating range when the average current is set close to the middle 
of the operating range. In practice, this means that the lower current level is fixed at 70% of the 
higher current level and users do not have to manage the ratio. To further simplify the adjustment 
process, a fixed value is also set for ratio of the duration of these current levels. The higher current 
level lasts for 40% of the entire cycle. 

The operating principle is otherwise identical to that of ordinary stick welding, with the addition of 
the variation in current levels. Figure 1 illustrates the principles of pulsed stick welding. 

 

Figure 1. Behavior of welding current (red) and arc voltage (green) in pulsed stick welding with a 3.2 mm basic 
electrode at a 115 A average current and a 2.5 Hz frequency. The higher level of the pulse is 140 A and the 
lower level is 98 A. The lower curves are a magnification of the framed area of the upper curves and show the 
behavior during a short circuit. 

In Master 315’s graphical user interface, the pulsed MMA feature and its essential parameters are 
clearly displayed on one screen as illustrated in Figure 2. Users can adjust the parameters by 

With considerably more productive processes such as MIG/MAG welding taking over the welding industry, the 
role of stick welding (MMA) has become smaller in recent decades. This is why the majority of welding equipment 
manufacturers have focused their most significant efforts on MIG/MAG welding rather than stick welding, and 
introduced new features made possible by new power source technologies. Pulsed MIG/MAG welding, for 
example, has been in extensive use for a few decades now, but similar welding current pulsing is only available 
for stick welding in a few devices. Kemppi has developed a new easy-to-use pulse function for its Master 315 
stick welding machine. This pulse function can be used extensively in various stick welding applications. 
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turning the knob on the control panel. There are only two adjustable parameters: welding current 
and pulse frequency. The remaining parameters are displayed for the user's information only. The 
principle of the process described above is illustrated to the user by using graphics. 

 

Figure 2. View of the pulsed MMA process in the Master 315 user interface. 

Applications and benefits 
The Master 315 pulsed MMA feature is optimized for basic electrodes, but is suitable for use with 
almost all electrode types. Thanks to its freely adjustable frequency, users can use this feature in 
all kinds of welding applications. Based on welding tests conducted in Kemppi's welding laboratory, 
pulsed stick welding is best for position (Fig. 3), fillet, and root welding. In position welding, the 
lower current level helps to cool the weld pool, which then improves the pool controllability. Fillet 
welding enables users to reach a higher travel speed or to use a lower average current, which then 
reduces the heat input, resulting in less deformation. In root welding, it is easier to produce a 
uniform result because the higher current level stirs the weld pool so that traces of manual error 
are reduced. In addition, the higher current level allows smoother joints to be formed. 

In addition to these application-specific benefits, pulsed stick welding has the following general 
benefits when compared to conventional stick welding: 

• Keeping the travel speed constant is easy because the pulse frequency sets the pace for the 
welding. 

• The amount of residual spatter is reduced. 
• The weld surface is smoother (at a high pulse frequency). 
• Slag comes off more easily. 
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Figure 3. Pulsed MMA welded overhead fillet weld (welding position PD). Base material 5 mm structural steel 
S355 and filler material 3.2 mm basic electrode. Welding current 130 A and pulse frequency 1.5 Hz. The 
amount of spatter is minimal considering the welding application. 

Summary 
Although stick welding is considered to be a fairly simple welding process, users can streamline or 
tailor it to better meet the requirements of a particular welding application. Few welding devices, 
however, have such features for improving the stick welding process. Kemppi's new pulsed MMA 
feature, designed for ease of use, adds options to many different stick welding applications to 
make welding a little more efficient, higher quality or just plain easier. 

 

The Master 315 is a stylish and practical stick welding machine 
that can withstand the hard knock life of everyday welding. It is 
lightweight and compact and is made of durable injection-
molded plastic. It also incorporates special shock-absorbing 
structures, making it a reliable partner for machine shops and 
construction sites. 

Thanks to its innovative Weld Assist function, the Master 315 
offers ideal welding performance and enables welding 
parameters to be set quickly, ensuring the correct welding 
parameters are set regardless of the object to be welded or your 
welding experience. This state-of-the-art stick welding machine 
is characterized by reliable arc ignition and stability, plus its 
suitability for all electrode types, including cellulosic welding 
electrodes. 
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