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Foreword  :  Welding Safety Precautions  

Thank You for Choosing Sunstone Engineering 

ou are now the proud owner of a PA 230 Pulse Arc Welder.  The PA 230 has 
pulse-arc, fine spot resistance, and tack welding capabilities.  This manual was 
designed to have you welding safely within minutes of unpacking your new 
welder.  

 Please read and follow all safety precautions before proceeding with 
the welding process. 

 At Sunstone we are committed to producing quality products and ensuring complete 
owner satisfaction.  If you require assistance after reading this manual please contact us 
with the information provided below. 

Welding Safety Precautions  

READ BEFORE WELDING.. 

The following safety advice is generalized advice for the arc-welding 
industry.  These safety precautions are not all inclusive.  All users 
should exercise reasonable caution while using this device.  

The following group of symbols are warning symbols: 

                                                 

 

Consult these symbols and the related instructions listed next to the symbols for proper 
action when dealing with these hazards. 

Foreword  

Y 

S U N S T O N E  E N G I N E E R I N G R & D  C O R P .  

1693 American Way Suite #5 Payson, UT 84651 

Voice: 1.877.SUN-WELD 

Fax: 866.701.1209 

CAUTION  ELECTRIC SHOCK HAZARD  EYE PROTECTION REQUIRED  
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Read Instructions 

¶ Read the owner's manual before using the PA 230. 

¶ Only personnel trained and certified by the 

manufacturer should service the unit.  

¶ Use only genuine replacement parts from the 
manufacturer.  

¶ Sparks can fly off from the welding arc.  The flying 
sparks, hot workpiece, and hot equipment can cause fires or 
burns.  Ensure that your work area is clean and safe for welding 
before starting any weld job. 

¶ Do not install or operate unit near combustible 
surfaces.  

¶ Do not install or operate unit near flammables.  

¶ Do not overload your building's electrical wiring - be sure the power 
distribution system is properly sized, rated, and protected to handle the unit.  

¶ Remove all flammable materials from the welding area.  If this is not possible, 
tightly cover them with approved covers.  

¶ Do not weld where flying sparks can strike flammable material.  

¶ Protect yourself and others from flying sparks and hot metal.  

¶ Be alert that welding sparks can easily go through small cracks and openings 
in adjacent areas.  

¶ Watch for fire and keep a fire extinguisher nearby.  

¶ Do not weld where the atmosphere may contain flammable dust, gas, or 
liquid vapors.  

¶ Remove any combustibles, such as butane lighters or matches, from your 
person before doing any welding.  

¶ After completion of work, inspect area to ensure it is free of sparks, glowing 
embers, and flames.  
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¶ Do not exceed the equipment's rated capacity.  

¶ Use only correct fuses or circuit breakers. Do not oversize or bypass them.  

S A F E T Y  P R E C A U T I O N S  F O R  E L E C T I C  S H O C K  

 

Touching live electrical parts can cause fatal shocks or severe burns.  The 
input power circuit and the PA 230's internal circuits are live when the 
power is on.  Additionally, the internal capacitors remain charged for a 
period of time after the PA 230  is turned off, or power is disconnected.  
Incorrectly installed or improperly grounded equipment is a hazard.  This 

device was designed to operate indoors only.  Do not operate welder in a wet/damp 
environment.   

¶ Remove personal jewelry before welding (i.e. rings, watches, bracelets, etc). 

¶ Do not touch live electrical parts.  

¶ Wear dry, hole-free insulating gloves and body protection.  

¶ Properly install and ground this equipment according to this manual and 
national, state, and local codes.  

¶ Do not weld with wet hands or wet clothing.  

¶ Always verify the supply ground - check and be sure that the input power 
cord ground wire is properly connected to a ground terminal in the 
disconnect box, or that the input power cord plug is connected to a properly 
grounded receptacle outlet.  Do not remove or bypass the ground prong.  

¶ Keep cords dry, free of oil and grease, and protected from hot metal and 
sparks.  

¶ Frequently inspect the input power cord and ground conductor for damage 
or bare wiring - replace immediately if damaged - bare wiring can kill.  Check 
ground conductor for continuity.  

¶ Turn off all equipment when not in use.  

¶ Use only well-maintained equipment and repair or replace damaged parts at 
once. 
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Personal  Protective  Equipment (PPE) 

Recommendations for Flying Sparks 

and Arc Rays  

It is essential for every person in the immediate work area to wear/utilize 
proper Personal Protective Equipment.  Arc welding gives off infrared 
and UV rays that can burn the retinal tissues within the eyes and cause 
surface burns to exposed skin, similar to a sun burn.  Very often, sparks 
fly off from the weld area; therefore, take the necessary precautions to 
avoid trapping a spark within your own clothing.  

¶ Wear protective garments such as oil-free, flame-resistant leather 
gloves, heavy shirt, cuff-less trousers, high shoes, and a cap. 

¶ Avoid synthetic fibers, as they melt easily; wool is recommended.  

¶ Use an approved face shield or safety goggles with side 
shields. 

¶ Protect others in nearby areas by using approved flame-resistant or 
noncombustible fire curtains or shields.  Have all nearby persons wear safety 
glasses with side shields. 

Safety Precautions for  Hot Metals  

¶ Welding material that has a high thermal conductivity will 
cause metal to heat rapidly.  

¶ Repetitive welds in the same location can cause metal to 
become hot.  

¶ Do not touch hot weld areas bare-handed 

¶ Allow sufficient cooling time before handling welded pieces.  
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Safety Precautions for Fumes and 

Gases  

Welding produces fumes and gases.  Breathing these fumes and 
gases can be hazardous to your health.  

¶ Keep your head out of the Fumes.  Do not breath the 
fumes. 

¶ Ventilate the area and/or employ local forced ventilation at the arc to remove 
welding fumes and gases.  

¶ If ventilation is poor, wear an approved air-supplied respirator. 

¶ Read and understand the Material Safety Data Sheets (MSDS) and the 
manufacturer's instructions for metals, consumables, coatings, cleaners, and 
degreasers.  

¶ Welding in confined spaces requires good ventilation or an air-supplied 
respirator.  Always have a trained watch person nearby.  Welding fumes and 
gases can displace air and lower the oxygen level causing injury or death.  Be 
sure the breathing air is safe.  

¶ Do not weld in locations near degreasing, cleaning, or spraying operations.  
The heat and rays of the arc can react with vapors to form highly toxic and 
irritating gases.  

¶ Do not weld on coated metals, such as galvanized, lead or cadmium plated 
steel, unless the coating is removed from the weld area, the area is well-
ventilated, and while wearing an air-supplied respirator.  The coatings and any 
metals containing these elements can give off toxic fumes if welded.  

Safety Precautions for Falling 

Equipment  

¶ Use a working surface of adequate physical strength to support 
the welding unit during operation or storage.  

¶ Secure welding unit during transport so that it cannot tip or fall. 
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Magnetic Fields Can Affect I mpla nted 

Medical Devices  

¶ Wearers of pacemakers and other implanted medical devices 
should keep away.  

¶ Implanted medical device wearers should consult their 
doctor and the device manufacturer before going near arc welding, 

spot welding, gouging, plasma-arc cutting, or induction heating operations.  

Overuse Can Cause Overheating  

¶ Allow a cooling period between strenuous welding 
schedules; follow rated duty cycle.  

¶ If overheating occurs often, reduce duty cycle before starting 
to weld again.  

Observe All Necessary Precautions 

Associated with Compressed Gases  

¶ Use only compressed gas cylinders containing the correct 
shielding gas for the process used.  

¶ Always keep cylinders in an upright position and secured to 
a fixed support.  

Cylinders should be located:   

¶ Away from areas where they may be struck or subjected to physical 
damage.  

¶ A safe distance from arc welding or cutting operations and any other 
source of heat, sparks, or flame. 
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Principal Safety Standards  

Safety in Welding, Cutting, and Allied Processes, ANSI Standard Z49.1,from Global Engineering Documents (phone: 1-877-413-
5184, website:www.global.ihs.com). 

OSHA, Occupational Safety and Health Standards for General Industry, Title 29, Code of  Federal Regulations (CFR), Part 
1910, Subpart Q, and Part 1926, Subpart J, from U.S. Government Printing Office, Superintendent of  Documents, P.O. Box 
371954, Pittsburgh, PA  5250-7954 
(phone: 1-866-512-1800) (there are 10 Regional Officesñphone for Region 5, Chicago, is 312-353-2220, website: 
www.osha.gov). 
National Electrical Code, NFPA Standard 70, from National Fire Protection Association, P.O. Box 9101, Quincy, MA 02269-9101 
(phone: 617-770-3000, website: www.nfpa.org and www.sparky.org). 
Canadian Electrical Code Part 1, CSA Standard C22.1, from Canadian Standards Association, Standards Sales, 5060 Mississauga, 
Ontario, 
Canada L4W 5NS (phone: 800-463-6727 or in Toronto 416-747-4044, website: www.csa-international.org).  
 
Safe Practice For Occupational And Educational Eye And Face Protection, ANSI Standard Z87.1, from American National 
Standards Institute, 25 West 43rd Street, New York, NY 10036ð8002 (phone: 212-642-4900, website: www.ansi.org). 

http://www.ansi.org/
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Welding Basics  

he PA 230 is a pulse-arc welder and a capacitive discharge resistance welder all 
contained in one space-saving portable package.  This combination of abilities 
allows for infinite creative possibilities.  The PA 230 can be used as a tack welder 
to temporarily position parts before welding or soldering.  By increasing the 

power output, it can also be used as a permanent fusion welder (resistance welder, spot 
welder).  In its Pulse Arc Mode, the PA 230 can be used to perform permanent welds, 
add metal, and do a variety of other amazing and time-saving applications.  

What is a Pulse -Arc Welder?  

A pulse-arc welder is a special case of a Tungsten Inert Gas (TIG) welder.  In TIG 
welding, a sharpened tungsten electrode is used in combination with electrical power to 
start and sustain a high temperature plasma stream - an arc.  This plasma arc is used as a 
heat source to melt the workpiece metal.  Filler metal can also be added to build up joints 
and create strong and reliable weld "beads", or weld seams.  

TIG welders can use AC (alternating current) or DC (direct current) energy to initiate the 
plasma arc.  Sunstone Engineering chose to build upon their extensive experience with 
DC welding technology.  The PA 230 uses industrial capacitive discharge technology to 
produce the pulse-arc weld.  AC wall voltage can vary up to 20% during the day.  
Capacitive welders have the advantage, over AC technologies, of precisely storing energy 
before the welding process.  This means that the PA 230 will produce a repeatable weld 
independent of AC power fluctuations.  

The PA 230 pulse-arc welder is a micro TIG welder and allows extremely fine control 
over all welding parameters.  This control allows everything from thin sheet welding to 
seam welds in moderately sized steel workpieces.   

What is Resistance Welding (also called 

Tack, Fusion, and Spot Welding)?  

Resistance welding, often called tack or fusion welding, takes place using a very different 
process from that of TIG welding.  In resistance welding, a large electrical current is 
passed through two workpieces to join them.  At the contact point between the two 
materials there is a resistance to the flow of the electrical current.  As electrical current is 
passed through this contact point, resistive heating takes place.  When enough current 
passes through the workpieces, the temperature (especially at the interface between the 
two pieces) can become hot enough to melt the metal in a spot.  The terms "resistance 
welder" and "spot welder" are descriptive of this process.  

Welding 

Basics  

T 
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If you limit the amount of power and electrical current going into the weld, you can create 
a temporary or weak weld called a "tack" weld.  Tack welding is very useful in several 
different circumstances for a variety of applications.  It provides the ability to temporarily 
position a part before welding it permanently.  This ability opens a multitude of creative 
possibilities.  It also helps eliminate the need for complicated binding or clamping of parts 
before permanent welding or soldering.  

Regardless of the application, permanent resistance welding is also useful.  The PA 230 
can weld ear posts and wires, tie tacks, catches, domed or draped parts, joint pins, bolo 
backs and much more.  Because the heart of the PA 230 is an industrial capacitive 
resistance welder, everything from one-time custom pieces to production welding is 
possible.  

Why is Protect ive Welding Gas 

Necessary for Arc Welding?  

During the pulse-arc welding process, high temperature plasma quickly melts metal into a 
molten pool at the weld location.  If room for air is allowed to come in contact with the 
molten metal, oxygen from the air will quickly react with the hot metal.  The result is a 
metal oxide that is brittle, porous and burnt looking.  

If we use a protective weld gas, such as pure Argon (99.9% pure, Argon 4.6) we can 
prevent these effects.  The argon is used to displace any oxygen at the weld location.  As 
the arc is performed, the protective gas acts as a barrier to prevent oxygen from entering 
the weld zone.  After the weld has cooled, the protective gas turns off and stops flowing 
over the weld area.  

Using The PA 230  Pulse -Arc Welding 

Stylus  

The PA 230 pulse-arc welding stylus has been designed for ease of use.  In Automatic 
Trigger Mode, when the stylus electrode gently and lightly touches the weld surface, the 
PA 230 will start the welding process for the user by pre-flowing protective gas (argon).  
Just before the PA 230 is about to make a weld it will sound an audible beep alert.  
Removing the electrode from the workpiece before or during this beep will abort the 
welding process.  If the weld is allowed to continue, the arc will be initiated.  During the 
welding process the stylus electrode is automatically retracted to prevent electrode 
contamination of the workpiece.  

Most users can become proficient on the PA 230 pulse-arc welding stylus after a few 
minutes of practice.  We recommend performing a series of practice welds on some 
stainless steel or titanium material (or whatever is available).  These welds will help the 
new user learn the tip pressure requirements, the use of gas flow, and a range of power 
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settings available.  In the PA 230 Pulse-Arc Welder, the user can select a tip retract 
preference to better match the contact pressure preference of the operator.  

During welding, your hands should be kept steady.  Shaky hands may distort the finished 
product of your weld.  Rest your hands on a surface to steady them.  We highly 
recommend a pulse-arc welding stylus stand or the use of the stereo-microscope to help 
overcome shaky hands.  

Practical Considerations Before 

Welding  

To help make your welding project successful, we recommend that you consider and 
follow these steps: 

1. Consider the physical properties of the materials to be welded. 

2. Practice welding on parts with similar size and composition to your final 
project (until you feel comfortable). 

3. Consider the joint and part to be welded. 

4. Use the Metal Information Table on page 10 as a guide. 

1. Consider Physical Properties  

 
Different metals and alloys can respond quite differently during the welding process.  To 
help determine the correct starting parameters it is helpful to understand some physical 
properties associated with the metal.  For example,  a question to ask is, does this material 
conduct heat away quickly (high thermal conductivity)?  If so, you may need to start with 
more energy to get the same spot size as a less conductive material.  Does the material 
have a low melting temperature?  If so, you may need to turn down the power but extend 
the time of the weld.  Adding too much weld current (directly related to the power 
setting) to a low melting temperature metal may cause it to vaporize.  
 

The PA 230 comes pre-loaded with 45 settings that can be used in many different 
situations.  Obviously every single welding situation can't be planned for, so these 
included settings are there to point the user in the right direction.  After a short time of 
welding on a variety of metals, the user will gain an intuition about selecting proper weld 
settings.  It is always advisable when welding a new material to start with very low power 
and work upward as needed.  
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2. Practice On Similar Sized Material  

 

Workpiece size can play a large role on weld properties.  Practice on a test piece of similar 
size and geometry to help find the exact settings desired.  During your practice welds 
phase, hold the workpiece with a welding attachment and not directly with your fingers.  
This will help you get a feel for the final temperature of the part.  The temperature of the 
workpiece will depend on material properties - especially the size of the workpiece vs. the 
amount of weld energy.  If the piece is large, its overall temperature will likely stay low, 
regardless of the weld energy.  If the workpiece is small and the energy input is small (e.g. 
micro mode), its temperature will also stay low.  
 
3. Consider the Joint and Part to Be Welded  

 

Remember that some materials, such as solder, perform poorly when welded with the 
pulse-arc setting.  If your joint contains solder you should remove it prior to welding.  If 
your joint has cracked, you may consider adding filler material out past the cracked area to 
restore metal strength.  Consider the type of joint (I, X, V, Y etc.) and plan to use an 
appropriately sized filler wire if needed.  
 
4. Metal Information Table  

 

 

Determining the Best Power Settings 

for a Particular Weld Application  

NOTE: A good place to start i s wit h the Factory Presets on Page 62 .  

 

In Pulse-Arc Mode, metals will weld according to the thermal conductivity and melting 
point.  For example, a metal with lower thermal conductivity (e.g. stainless steel, titanium, 
cobalt alloys) will weld easily because the weld heat stays concentrated in the spot.  
Therefore,  less power is required to weld one of these metals than other metals of the 
same thickness that have a higher thermal conductivity. 
 

Base Metal Thermal Conductivity Melting Point

(J/m-sec-deg)

Chromium 93.9 3407

Copper 401 1981

Gold 318 1945

Nickel 90.9 2647

Palladium 71.8 2826

Platinum 71.6 3217

Rhodium 150 3569

Silver 429 1761

Titanium 21.9 3035

Tungsten 173 6170

(oF)
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Metals with higher thermal conductivity (e.g. copper, silver, gold) will require more power 
to create the same spot because much of the heat is conducted away quickly.  

The melting temperature of the metal is also very important when determining the 
necessary power setting for a weld.  Knowing the approximate or relative melting 
temperature of your working metal will enable you to estimate the amount of energy 
required to create a spot.  High melting temperature translates to a large amount of energy 
required.  Low melting temperature translates into a smaller amount of energy required to 
make the weld. 

In Tack Mode power is important, but there are two other important factors that need to 
be remembered.  These factors are electrical conductivity and contact pressure.  In Tack 
Mode, the PA 230 is an industrial resistance welder.  This means that the PA 230 uses a 
metal's  electrical resistance to create the welding heat.  Metals that conduct electricity well 
(e.g. copper) are more difficult to weld in Tack Mode, and require special Tack 
attachments to obtain a proper weld.  The second important factor when in Tack Mode is 
the weld contact pressure.  The weld contact pressure can be controlled by how much 
force you apply to the two pieces that are being welded together.  The harder you push 
the pieces together, the lower you make the electrical contact resistance between them 
and the lower the created heat.  Conversely, light pressure will result in high contact 
resistance and high heat. 

For all welds, the size and thickness of the metal will play a significant role in the power 
settings that you choose.  Sunstone Engineering recommends that users start at a low 
power and work upwards until an appropriate power setting is found. 

The Welding Electrode  

The PA 230 pulse-arc welding stylus can accept two electrode diameters, 0.5 and 1.0 mm.  
Weld current is related to the diameter of the welding electrode.  For small, low power 
welds, especially in Micro Mode, the 0.5mm electrodes can be used.  The 1.0mm 
electrodes are preferred for large, high power welds, but can be used for low power welds 
as well.  

Power  vs. Time Adjust ment  

The PA 230 allows the user a great deal of flexibility to control the penetration and size of 
the pulse-arc weld spot.  The power adjustment control can be generally thought of as a 
control of spot size, while the time adjustment can be thought of as weld penetration.  
Additionally, power can be considered a measure of welding current and heat.  The time 
can be considered the time that welding current or heat is applied. 

Because the PA 230 is based on a capacitive discharge resistance welder, the welding 
output pulse will have a smooth welding current decay.  The pulse will start with a peak 
current which will decay to a final weld current value.  The curve will look very similar to 
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a triangle (see below).  If the weld pulse is allowed to decay fully to its low state, the actual 
weld will look smooth.  This decay behavior allows the weld pool to solidify more slowly 
and provides an extremely fine, smooth finish.  If the weld pulse (and time) are short the 
pulse will approximate a square shape (see below).   

         Triangular (long)             Square (short) 

 

The weld current will rise quickly and stay relatively constant and then stop.  This type of 
square pulse behavior is an excellent choice when the weld electrode must be placed at a 
shallow angle.  The square pulse (short time) provides a stable arc as the weld electrode is 
retracted. 
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Chapter 1: Introduction and 

Setup  

STANDARD PACKAGE CONTENTS:  

 

NOTE:  Different packages or additional equipment will not be reflected in this list. 

Chapter  

1 


