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Argweld® PurgEye®                                                                           

Weld Purge Monitor® Technology
When welding, many fabricators need to ensure that the weld root is protected against oxidation. 
At best, if the root becomes oxidised, the affected metal will need to be cleaned and this can be 
an expensive operation, particularly if the cleaning extends to machining, grinding or chemical 
treatment.  At worst the mechanical and metallurgical properties of the joint can be compromised 
and this can lead to weld failures in service. 

Protection is best effected by providing inert gas coverage and this is known as weld purging. Of 
course the purge gas itself needs to be free of oxygen and a measure of the oxygen content of the 
gas within the weld region is thus required.

Oxygen measuring devices have been available for many years but standard instruments are based 
on primitive technology and, in general, totally unsuitable for purge gas monitoring. This is especially 
so in a wide range of industry sectors where the demand for lower oxygen levels has been heightened 
significantly over the past few years.

Driving Forces Behind Forcing Acceptable Oxygen Levels Down

WP - 55

GTAW welding without protection of the root. This no longer 
acceptable to any engineering fabricator but  the cost of removal 
following welding can be excessive, particularly if access is 
restricted.

Oxygen level 500 ppm (0.5%)

Oxygen level 70 ppm (0.007%)

Oxygen level 12 ppm (0.0012%)

Sample GTAW welds in AISI 316 stainless steel showing effect of purge gas oxygen content on discolouration. Whilst 
some applications can accept the effect of an oxygen content of 70 ppm, pressure from the semiconductor and 
biofuels sectors is now demanding a level below 10 ppm in order to eliminate oxide contamination and loss of corrosion 
resistance.
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A decade ago an oxygen content below 0.1% (1000 ppm) in purge gas was considered low enough 
for all but the most demanding applications. Not any more.

Quality control during semiconductor, food, beverage, petrochemical, biofuel and aerospace 
manufacture has increased awareness of the need to reduce particulate contamination such as 
might arise from poor weld underbead regulation. Research has also shown that even very low 
residual oxygen levels can result directly in significant reduction in corrosion resistance in some 
materials.

The net effect of all this evidence has been to reduce acceptable oxygen levels in some circumstances 
to well below 0.001% (10 ppm). Accompanying this trend has come a demand for measuring 
instruments to measure to much lower levels of oxygen and more accurately.

Monitoring Equipment Design

Early equipment was based on the ‘wet cell’ technology developed to meet routine needs to measure 
oxygen contents of 10% or more in air. Many such devices are still marketed for welding applications 
but the sensing limits are not much below 100 ppm and even that is unreliable in most cases.

As long ago as1990 it was recognised that major changes in instrumentation would be required 
to meet the increasing demand for sensitivity, reliability and robustness. Taking advantage of 
technological and engineering developments a range of instruments has emerged using zirconia1 

as a sensing device. 

Early products satisfied the immediate requirements for welding but subsequent changes in demand 
led to the availability of instruments now capable of meeting the most stringent conditions.

Despite the clear evidence that better equipment was needed, some suppliers still offer inferior 
products on the international market. Arc Zone in California sells an oxygen measuring instrument 
for the welding industry without a specification – on Ebay. A New Zealand company can provide 
monitors but these are limited to 100 ppm and a UK operation considers that its PGM-3 model, with 
a sensitivity of a mere 250 ppm, is adequate.

The State of Current Technology

For routine welding of the majority of stainless steels there is a requirement for the purge gas to 
contain less than 0.01% oxygen or 100 parts per million (ppm). More sensitive materials such as 
titanium alloys and some special stainless steels, particularly when used by the semiconductor 
industry, may require oxygen levels well below 0.01% 2. 

A basic monitor from Huntingdon Fusion Techniques HFT® has been developed to meet the role 
of providing a rapid and accurate reading of oxygen in the purge gas in a compact and robust 
instrument rugged enough to be suitable for on-site application.
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It can be used as a continuously reading instrument with free flow of the purge exhaust gas across 
the sensor or as a sampling instrument with the hand vacuum pump extracting samples from the 
purged volume, as and when desired.

For even more demanding measurement specialised  models have been introduced.  These have a 
measuring range that goes down below 10 parts per million.

The world’s most advanced weld purge monitors were introduced by Huntingdon Fusion Techniques 
in 2013. A series of instruments called Argweld® PurgEye® were the result of several years 
development at the company’s headquarters in the UK and fully exploited currently available scientific 
and engineering knowledge.

Designed specifically for the welding industry the PurgEye® range satisfies the requirements for 
sensitivity and accuracy whilst at the same time offering reliability and ruggedness. 
Basic, fully portable, hand held equipment suitable for routine site work is the cornerstone of the 
product range and more sophisticated instruments offer programmable facilities coupled with data 
recording for quality control purposes.

The general purpose hand held Argweld® PurgEye® 100 Hand 
Held IP65 Sealed Weld Purge Monitor® incorporates innovative 
push button auto calibration. With its digital display it comes 
supplied with “low sensor” indicator, tripod mount, sleep mode, 
vacuum sealed leak-tight probe assembly, wrist and neck strap 
“low battery” indicator and optional waterproof and dustproof 
rubber housing.

The new Argweld® PurgEye® 200 Rechargeable Battery Driven 
Weld Purge Monitor®, now an important addition to the PurgEye® 
Family of Weld Purge Monitors®.

This PurgEye® 200 hand held model reads very accurately down 
to 10 parts per million (ppm) and has made several breakthroughs 
in design and development technology in weld purge monitoring, 
one of which is the internal electro-mechanical pump for taking 
purge gas samples as and when necessary.
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The Argweld® PurgEye® 300 Weld Purge Monitor® has been 
designed to meet the requirements for welding of high specification 
stainless steels, duplex steels, titanium and other reactive alloys. It 
has a measurement range from 1000 to 10 ppm.

An integrated automatic alarm provides signalling and switching in the event of oxygen levels in the 
purge gas rising above an operator-set level.

The Argweld® PurgEye® 500 Weld Purge Monitor® embraces the 
technical specification of the 300 model but includes an integral 
gas sampling pump for applications where there may be insufficient 
flow of exhaust purge gas. 

The Argweld® PurgEye® 600 ‘All in One’ Weld Purge Monitor® 
has data logging capabilities that allow the operator to download 
data via a USB port onto a memory stick, obviating the need of a 
computer connection.  

This instrument is the first available purge monitor to incorporate 
an interactive colour touch screen. It reads accurately between 
atmospheric pressure and 10 ppm.

Along with all of the PurgEye® series, it also features very advanced electrical shielding, developed 
over several years with a long series of gruelling tests, to avoid even the most serious electronic 
interference. 

The recording and auditing capabilities of the HFT® PurgEye® 300, 500 and 600 of Weld Purge 
Monitors® are considered vital to the tube and pipe sector where traceability is now becoming a 
critical issue. Quality management print outs are automatically available through the PurgeLog™ 
software package.  

Situations can arise when welding joints where physical access for monitoring is impractical such 
as in long tube and pipe fabrications or where a temperature cycle may be outside the range of 
monitoring instruments. 
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HFT® has developed a remote sensing head the Argweld® 
PurgEye®  1000 Remote Weld Purge Monitor® that can be fitted 
onto the purging system and will measure oxygen level in the purge 
gas and transmit the information electronically to the monitor up to 
1 km away. This unit has an internal electro-mechanical extraction 
and sampling pump to bring the purge gas over the sensor and is 
powered by the data cable from the display unit.

For those users with limited budgets, the Argweld® PurgEye® 300 
Nano Weld Purge Monitor®, is an entry level Weld Purge Monitor® 
that measures extremely accurately down to 10 ppm, but without 
the internal pump, external switching and software, it has a price 
tag that qualifies it as the lowest cost Weld Purge Monitor® available 
to read accurately down to 10 parts per million.

References:
1.Zirconia sensors are solid-state devices. The robust design of assures accurate measurement as well as a quick 
response characteristic . A major advantage is that they are not affected by position. Additionally, there exists no real 
limitation on shelf life or storage temperature. 
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