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WELDING RESOURCE TRACKING AND ANALYSIS SYSTEM
AND METHOD

BACKGROUND

{0001}  The invention relates generally to welding systems and support equipment for
welding operations.  In particular, the invention relates to techniques for monitoring,

storing, analyzing, and presenting performance parameters of welding resources.

{00021 A wide range of welding svsterus have been developed, along with ancillary
and support equipment for varions fabrication, repair, and other applications. For
example, welding systems are vbiguitous throughout industry for assembling parts,
strictures and sub-stractures, frames, and many components.  These systems may be
manual, automated or semi-automated. A modern masufacturing and fabrication entity
may use a large number of welding systems, and these may be grouped by location, task,
job, and so forth. Smaller operations may use welding systems from time to time, but
these are ofien nevertheless critical to their operations. For some entities and individuals,
welding systems may be stattonpary or mobile, such as mounted on carts, trucks, and
repair vehicles., In all of these scenarios it is increasingly useful to set performance
criteria, monitor performance, analvze performance, and, wherein possible, report
performance to the operator anddor to management teams and engineers. Such analysis
allows for planning of resources, determinations of prices and profitabitity, scheduding of

resources, enterprise-wide accountability, among many other uses.

{0003}  Systems designed to gather, store, analyze and report welding system
performance have not, however, reached a point where they are easily and effectively
utihzed.  In some entities limited tracking of welds, weld quality, and system and
operator performance may be available. However, these do not typically allow for any
significant degree of analysis, tracking or comparison. Improvements are needed in such
tools.  More specifically, improvements would be useful that allow for data to be

gathered at one or multiple locations and from one or nultiple systems, analysis
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performed, and reports generated and presented at the same ov otber locations.  Other
mprovements might melude the ability to retrospectively review performance, and to see

performance compared to goals and similar systems across groups and entities.

BRIEF DESCRIPTION

{0004]  The present disclosure sets forth systems and methods designed o respond to
such needs. In accordance with certain aspects of the disclosure, g metal fabrication
resource performance tracking method comprises accessing data representative of a
parameter sampled during a metal fabrication operation of a metal fabrication resouvrce
via a web-based system remote from the metal fabrication resources. Via at least one
computer processor, a graphical wrace of the parameter Is generated, and a user viewable
report page is popolated with graphical indicia representative of the trace and transmitting

the user viewable report page to a user.

[0005]  Also disclosed is a metal fabrication resource performance tracking system that
comprises a web-based conmuunications component that in operation accesses data
representative of a parameter sampled during a metal fabrication operation of a metal
fabrication resource remote from the conununications component. At least one computer
processor generates a graphical trace of the accessed parameter, and populates a user
viewable report page with graphical indicia representative of the trace. A web based

transnussion component transits the user viewable report page to a user.

DRAWINGS

{0006}  These and other features, aspects, and advantages of the present invention will
become better understood when the following detailed description 15 read with reference
to the accompanying drawings in which like characters represent Hike parts throughout the

drawings, wherein:

)
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{0087} FIG. 1 i5 a diagrammatical representation of exemplary monitoring system for
gathering iformation, storing information, analvzing the mformation, and presenting
analysis results in accordance with aspects of the present disclosure, here applied 0 a

large manufacturing and fabrication entity;

{06081  FIG. 2 s a diagrammatical view of an application of the system for a single or

mobile welding system with which the techniques may be applied;

{0809  FIG. 3 s a diagrammatical representation of an exemplary cload-based

tmplementation of the system;

[0010]  FIG. 4 s a diagrammatical view of an exemplary welding system of the type

that might be monitored and analyzed in accordance with the techniques;

[0011]  FIG. 5 is a diagrammatical representation of certain functional components of

the monitoring and analysis systemy;

[0012] FIG. 6 15 an exemplary web page view for reporting of a goals and

performance of welding systems via the system;

Pt

{0013} FIG. 7 is another exemplary web page view ilustrating an tnterface for setting

such goals;
{0014}  FIG. 8 is a further exemplary web page view of a goal seiting interface;

[0615]  FIG. 9 i3 an exemplary web page view of an interface for tracing parameters of

a particular weld or systemy

jo016]  FIG. 10 15 an exemplary web page view histing historical welds that may be

analyzed and presented;

{0017} FIG. 11 s an exemplary web page view of historical fraces available via the

poc

svsteny

(3
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{0018}  FIG. 12 15 an exemplary web page view of a status interface allowing for

sefection of systems and groops of systems for comparison; and

{19 FIG. 13 s an exemplary web page view of a cornparison of systems and groups

of systems selected via the interface of FIG. 12,

DETAILED DESCRIPTION

00281 As llustrated gevewlly m FHG 1, a monitoring system 10 allows for
monttoring and analysis of one or multiple metal fabrication systems and support
equipment. in this view, multiple welding svstens 12 and 14 may be interacted with, as
nway be support equipment 16, The welding systems and support equipment may be
physically and/or analytically grouped as indicated generally by reference numeral 18,
Such grouping may allow for enhanced data gathering, data analysis, comparison, and so
forth. As described in greater detail below, even where groupings are not phvsical (e,
the svstems are not physically located near one another), highly flexible groupings may
be formed at any time through use of the present techniques. In the illustrated
embodiment, the equipment 15 further grouped n a depariment or location as mdicated by
reference numeral 200 Other departments and locations may be simularly associated as
wmdicated by reference nameral 220 As will be appreciated by those skilled i the art, m
sophisticated  manufacturing and  fabrication entities, different locations, facilities,
factories, plants, and so forth may be stuated 1w various parts of the same country, or
mnternationally. The present techniques allow for collection of system data from all such
systems regardless of thewr location, Moreover, the groupings into such departments,
locations and other equipment sets are hughly flexible, regardless of the actual location of

the equipment.

{00211 In general, as represented in FIG. 1, the system includes a monitoring/analysis
system 24 that communicates with the monitoring welding systems and  support
equipment, and that can collect information from these when desired. A number of

different scenarios may be envisaged for accessing and collecting the wnformation. For
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example, certain welding systems and support equipment will be provided with sensors,
control circaitry, feedback circuits, and so forth that allow for collection of welding
parameter data.  Some details of such systems are described below. Where svstem
parameters such as arc on time gre analyzed, for example, data may be collected in each
system reflecting when welding arcs are established and times during which welding arcs
are mamtained. Cuorrents and voltages will commonly be sensed and data representative
of these will be stored. For support equipment, such as grinders, hghts, positioners,
fixtures, and so forth, different parameters may be monitored, such as currents, switch

closures, and so forth.

{00221 As noted, many systems will be capable of collecting such data and storing the
data within the system itself  In other scenarios, local networks, computer systems,
servers, shared memory, and so forth will be provided that can centralize at least at some
extent the data collected. Such petworks and support components are not iHustrated n
FIG. 1 for clartty. The montioring/analysis system 24, then, may collect this imformation
directly from the systems or from any support component that themselves collect and
store the data. The data will typically be tagped with such identifving information as
systern designations, systemn types, time and date, part and weld speaification, where
applicable, operator andVor shift identifications, and so forth. Many such parameters may
be monitored on a regular basis and maintained in the system. The montoring/analysis

system 24 may itself store such information, or may make use of extrangous memory.

00231 As desertbed more fully below, the system allows for grouping of the
information, analysis of the mformation, and presentation of the wmformation via one or
more operator interfaces 26, In many cases the operator interface may comprise a
conventional computer workstation, a handheld device, a tablet computer, or any other
suitable nterface. It is presently contemplated that a nomber of different device
platforms mav be accommodated, and web pages containing usefud interfaces, analvsis,
reports, and the like will be presented in a general purpose interface, such as a browser.

it is contemplated that, although different device platforms may use different data

¥ 41
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transission and display standards, the system s generally plattorm-agnostic, allowing
reports and summaries of monitored and analyzed data 1o be requested and presented on
any of a variety of devices, such as desktop workstations, laptop computers, tablet
computers, hand-held devices and telephones, and so forth. The system may tnclude
verification and authentication features, such as by prompting for user names, passwords,

and so0 forth,

[0024]  The svstemr may be designed for a wide range of welding system types,
scenarios, applications, and numbers. While FIG. 1 iHlustrates a scenario that might oceur
g large manvfacturing or fabrication facihity or entity, the system may equally well
applied to much smaller applications, and even to individual welders. As shown m FIG
2, for example, even welders that operate independently and in mobile sentings mayv be
accommodated. The appheation  lustrated of FIG. 2 18 an  cogme-deiven
generator/welder 28 provided in a truck or work vehicle.  In these scenarios, i i3
contemplated that data may be collected by one of several mechanisms. The welder itself
may be capable of transmitting the data wirelessly via s own conmumunications circuilry,
or may communicate data via a device connected to the welding system, such as
communications circuits within the vehicle, a smart phone, a tablet or laptop computers,
and so forth. The svstem could also be tethered to a data collection pomnt when it arrives
at a specified location. In the Hlustration of FIG. 2 a removable memory device 30, such
as a flash drive may be provided that can collect the information from the system and
move the information into a monioring/analysis svstem 32, In smaller applications of
this type, the system may be particularly designed for reduced data sets, and analysis that
would be more aseful to the welding operators and entities wmvolved. It should be
apparent to those skilled 1 the art, then, that the system can be scaled and adapted o any

one of a wide range of use cases.

00251 FIG. 3 illustrates an exemplary implementation, for example, which s cloud-
based. This implementation is presently contemplated for many scenarios in which data

collection, storage, and analysis are performed remotely, such as on a subscription or pawd
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service basis.  Here the monttored welding system and support equipment 34
communicate directly and mdirectly with one or more cloud data storage and services
entities 36, The entities may take any desired form, and significant enhancements in such
services are occurring and will coutinue to occur in coming vears. It is contemplated, for
example, that a third party provider may contract with a fabricating or manufactuting
entity 1o collect information from the systems, store the information off-site, and perform
processing on the information that allows for the analysis and reporting desenbed below.
The operator imterfaces 26 may be similar to those discussed above, but would typically
be addressed to ("hit”y a website for the cloud-based service. Following authentication,
then, web pages may be served that allow for the desired monttoring, analysis and
presentation.  The cloud-based services would therefore include components such as
communications devices, memory devices, servers, data processing and analysis

hardware and software, and so forth.

j00626]  As noted above, many different types and configurations of welding systems
may be accommodated by the present techniques. Those skilled 1 the welding ants will
readily appreciate that certain sach systems have become standards throughout induostry.
These mclude, for example, systems commonly referred to as gas metal are welding
{GMAW), gas tungsten gas are welding (GTAW), shiclded metal are welding (SMAW),
submerged arc welding (SAW), laser, and stud welding systems o mention only a few.
All such systems rely on application of energy to workpieces and electrodes to at least
partially melt and fuse metals. The systems may be used with or without filler metal, but
most systems common in iwdustry do use some form of filler metal which is either
machine or hand fod. Moreover, certam systems may be used with other matertals than
metals, and these systems, too, are intended to be serviced where appropriate by the

present techniques.

00271 By way of example only, FIG. 4 illustrates an exemplary welding system 12, in
this case a MIG welding system.  The system includes a power supply that receives

meoming power, such as from a generator or the power grid and converts the incomng

-3
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power 1o weld power. Power conversion cirguitry 38 allows for such conversion, and
will typically include power electronic devices that are controlled to provide altering
cwrrent (AC), divect current, palsed or other wavetorms as defined by welding processes
and procedures. The power conversion cirepitry will typically be controlled by control
and processing circuitry 40, Such circuitry will be supported by memory (not separately
shown) that stores welding process definitions, operator-sel parameters, and so forth. Ina
typical system, such parameters may be set via an operator interface 42, The systens
will include some type of data or network nterface as indicated gt reference numeral 44,
In many such systems this circurtry will be included i the power supply, although it
conld be located in a separate device. The system allows for performing welding
operations, collecting both control and actual data (e g, feedback of voltages, currents,
wire feed speeds, etc.). Where desired, certain of this data may be stored in a removable
memory 46, In many systems, however, the information will be stored 1 the same

memory devices that support the control and processing circuitry 40.

[0028]  In the case of a MIG system, a separale wire feeder 48 may be provided. The
components of the wire feeder are tHustrated here 1 dashed hines becanse some svstems
may optionally ase wire feeders.  The illustrated system, again, intended only to be
exemplary. Such wire feeders, where utilized typically inchude a spool of welding wire
electrode wire 50 and a drive mechanism 52 that contacts and drives the wire under the
control of a drive control circuitty 54. The drive control eircuitry may be set to provide a
desired wire feed speed in a conventional manner. In a tvpical MIG system a gas valve
56 will allow for control of the flow of the shield and gas. Setting on the wire feeder may
be made via an operator mterface S8, The welding wire, gas, and power is provided by a
weld cable as indicated diagrammatically at reference numeral 60, and a retrn cable
{sometimes referred 1o as a ground cable) 62, The return cgble is conwnonly coupled to a
workpiece via a clamp and the power, wire, and gas supplied via the weld cable to a

welding torch 64,

[vs]
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{0029}  Here again, it shonld be noted that the system of FIG. 4 15 exewplary only, the
present techniques allow for monstoring and analysis of performance of these types of
cutting, heating, and welding svstems, as well as others.  Indeed, the same monitoring
analysis system may collect data from diffevent types, makes, sizes, and versions of metal
fabrication systems. The data collected and analyvzed may relate to different processes
and weld procedures on the same or different systems. Moreover, as discussed above,
data may be collected from support equipment used m, around or with the metal

fabrication systems.

{0630]  FIG. 5 illustrates centam functional components that may typically be found m
the monitormg/analysis systemy. In the notation used in FIG. 3, these compovents will be
located in a clond-based service entity, although sindlar components may be mcinded in
any one of the tnplementations of the system.  The components may include, for
example, data collection components 08 that receive data from systems and entities. The
data collection components may “pull” the data by prompting data exchange with the
systems, or may work on a “push”™ basis where data is provided to the data collection
components by the systems without prompting {e.g., at the mtiation of the welding
syster, network device, or management system to which the equipment is connected).
The data collection mav occur at any desired frequency, or at points in time that are not
cvelic. For example, data may be collected on an occasional basis as welding operations
are performed, or data may be provided pertodically, such as on a shuft basis, a daily
basis, a weekly hasis, or simple as desired by a welding operator or facilities management
team. The svstems will also include memory 70 that store raw andfor processed data
collected from the systems. Analysisreporting components 72 allow for processing of
the raw data, and associating the resulting analysis with systems, entities, groups, welding
operators, and so forth. Examples of the analysis and reporting component operations are
provided in greater detait below. Finally, communications components 74 allow for
populating reports and interface pages with the resulis of the analysis. A wide range of

such pages mayv be provided as indicated by reference nomeral 76 n FIG. 5, some of

9
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which are described in detail below., The communications components 74 may thus

inchude varions servers, modens, Internet intevfaces, web page definitions, and the like,

{0031} As noted above, the preseni techmgues allow for a wide range of dala 1o be
colleeted from welding systems and support equipment for setup, configuration, storage,
analysis, wacking, monitonng, comparison and so forth. In the presently contemplated
embodiments this information is summarized in a series of interface pages that may be
configured as web pages that can be provided to and viewed on g general purpose
browser. In practice, however, any suitable mterface may be used. The nse of general
purpose browsers and suntlay interfaces, however, alfows for the datg to be served to any
range of device platforms and different types of devices, incloding  stationary
workstations, enterprise systems, but also mobile and handheld devices as mentioned
ahove. FIGS. 6-13 tllustrate exeraplary interface pages that may be provided for a range

of uses.

{0032} Referring first to FIG. 6, a goal report page 78 15 dlustrated. This page allows
for the display of one or more welding svstem and support equipment designations as
well as performance analysis based upon goals set for the systems. In the page itlustrated
in FIG. 6, a number of welding systems and support equipment are identified as indicated
at reference numeral 80. These may be associated i groups as mdicated by reference
numeral 82, In practice, the data underlving all of the analyses discussed in the present
disclosure are associated with individual svstems. These may be freely associated with
one another, then, by the interface tools. In the illustrated example, a location or
department 84 has been created with several groups designated within the location. Each
of these groups, then, may include one or more welding systems and any other equipment
as shown in the figure. The present embodiment allows for free assoctation of these
systems so that useful analysis of individual systems, groups of systems, locations, and so
forth may be performed. The systems and support equipment may be in a single physical
proximity, but this need not be the case. Groups may be created for example, based on

system tvpe, work schedules, production and products, and so forth. In systems where

10
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operators provide personal identification information, this information meay be fracked in

addition to or instead of system mformation.

{0033} In the ilostrated embodiment statos indicators are ilustrated for conveving the
current operational status of the monitored systems and equipment. These indicators, as
designated by reference numeral 86, may indicate, for example, active systems, idle
systems, disconnected svstems, ervors, notifications, and so forth. Where system status
can be moenitored on a real-time or near real-time basts, such indicators may provide
asetul feedback to management personnel on the current status of the equipment. The
particular nformation illustrated 10 FIG. 6 s obtained, 1 the present suplementation, by
selecting (e.g., chcking on) a goals tab 88, The mformation presented may be associated
in useful time slots or dwations, such as successive weeks of use as indicated by
reference numeral 90, Any suitable time period may ontlized, such as hourly, daily,

weekly, monthly, shift-based designatons, and so forth.

{0034}  The page 78 also presents the results of analvsis of each of a range of
performance criteria based upon goals set for the system or systems selected.  In the
itlostrated example a welding system has been selected as indicated by the check mark i
the equipment tree on the left, and performance on the basis of several criteria is
presented in bar chart form. In this example, a number of mounitored criteria are
mdicated, such as arc on time, deposition, arc starts, spatter, and grinding time. A goal
has been set for the particular system as discussed below, and the performance of the
system as compared 1o this goal is indicated by the bars for each monitored parameter. It
should be noted that certain of the parameters may be positive in convention while others
may be negative. That is, by way of example, for arc on times, representing the portion
of the working time in which a weldiag arc 1s established and maintamed, a percentage of
goal exceeding the set standard may be beveficial or desirable.  For other parameters,
such as spatier, exceeding a goal may actually be detrimental to work gquality,  As
discussed below, the present mmplementation allows for designation of whether the

analysis and presentation may consider these conventionally positive or conventionally

11
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negative.  The resulting presentations 94 allow for readily visualizing the actual

o~

performance as compared (o the pre-established goals.

{0035)  FIG, 7 illustrates an exemplary goal editing page 96, Certamn fields may be
provided that allow for setting of standard or commonly used goals, or specific goals for
spectfic purposes. For example, a name of the goal may be designated in a field 98 The
other mformation pertaining to this name may be stored for use i analvzing the same or
different svstems.  As indicated by reference numeral 100, the tllustrated page allows for
setiing a standard for the goal, such as arc on tune. Other standards and parameters may
be specified so long as data may be collected that either divectly or indivectly ndicates
the desired standard (Le., allows for establishment of a valoe for companson and
presentation). A convention for the goal miy be set as indicated at reference numeral
102, That is, as discussed above, cortain goals #t may be desired or heneficial that the
established goal define a maximum value targeted, while other goals may establish a
mintmum value targeted. A target 104 may then be established, such as on a numerical
percentage basis, an objective {e.g., unit) basis, relative basis, or any other gseful basis.
Further fields, such as a shift field 106 may be provided.  Sull further, in some
implementations i may be useful to begin goal or standard setting with an exemplary
weld known to have been done and possess characteristics that are acceptable. Goals
may then be set with this as a standard, or with one or more parameters set based on this

weld {e.g., +/- 20%).

[0036]  FIG. 8 illustrates a goal setting page 108 that may take established goals set by
pages such as that tHustrated in FIG. 7 and apply them to specific equipment. I the page
108 of FIG. 8, a welding system designated “bottom welder” has been selected as
mdicated by the check mark o the left. The system idensification 110 appears an the
page. A menn of goals or standards is then displaved as indicated by reference nwmeral
112, In this example, selections mclade placing no goal on the equipment, inheriting

certaimn goals set for a particular location (or other logical grouping}, selecting a pre-

SN
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defined goal {such as a goal established by a page such as thus shown in FIG. 7), and

establishing a custom goal for the equipment.

{0037} The present lechmigues also allow for storing and analyzing certain
performance parameters of systems in tracking or trace views. These views can be
extremely informative in terms of specific welds, performance over certain periods of
tine, performance by particular operators, performance on particular jobs or parts, and so
forth, An exemplary weld trace page 114 is llustrated o FIG. 9. As indicated on this
page, a range of equipment may be selected as indicated on the left of the page, with one
particnlar system being currently selected as indicated by reference numeral 116, Once
selected, in this mmplementation a range of data relating 1o this particular system s
displaved as indicated by reference numeral 118, This information may be drawn from
the system or front archived data for the system, such as within an organtzation, within a
cloud resource, and so forth. Certain statistical data mayv be aggregated and displayed as

mndicated at reference numeral 1240,

[0038]  The weld trace page also includes a graphical presentation of traces of certain
monitor parameters that may be of particular interest. The weld trace section 122, in this
example, shows several parameters 124 graphed as a function of time along a horizontal
access 126, In this particular example, the parameters include wire feed speed, current,
and volts. The weld for which the cases are tlustrated in the example had duration of
approgimately 8 seconds. During this time the monitored parameters changed, and data
reflective of these parameters was sampled and stored. The individual traces 128 for
each parameter are then generated and presented to the user. Farther, in this example by
a “mouse over” or other input the systemn may display the particular value for one or more

paramelers at a specific point in time as indicated by reference numeral 130,

{00639} The trace pages may be populated, as may any of the pages discussed in the
present disclosure, in advance or upon demand by a user. This being the case, the trace
pages for any number of systems, and specific welds may be stoved for Iater analysis and

presentation. A history page 132 may thus be compiled, such as lostrated in FIG. 10, In

o
Ll



WO 2014/149377 PCT/US2014/017863

the history page ilustrated, a lst of welds performed on a selected systew 116 (or
combination of selected systems) is presented as ndicated by reference numeral 134
These welds may be dentified by times, svstem, duration, weld parameters, and so forth.
Moreover, such hsts mav be compiled for specific operators, specific products and
articles of manufacture, and so forth. In the iHustrated embodiment, a particular weld has

been selected by the user as mdicated al reference numeral 136

{0040  FIG. 11 lustrates an historical trace page 138 that may be displayed following
sefection of the particular weld 136, In this view, an wdentification of the svstem, along
with the tirse and date, are provided as indicated by reference numeral 140, Here again,
monttored parameters are identified as indicated by reference numeral 124, and a time
axis 126 is provided along which fraces 128 are displaved. As will be appreciated by
those skilled in the ar, the abiliy to store and compile such analyses may be significantly
useful in evaluating system performance, operator performance, performance on

particular paris, performance of departments and facilities, and so forth.

[0041]  Sull further, the present techuniques allow for comparisons between equipment
on a wide range of bases. Indeed, systems may be compared, and presentations resulting
from the comparison mayv be provided any suitable parameter that may form the basis for
such comparisons. An exemplary comparison selection page 142 s iHustrated in FIG. 12
As shown mn this page, multiple systems 80 are again grouped into groups 82 for a
facilities or locations 84, Status indicators 86 may be provided for the individual systems
or groups. The status page tlustrated 3n FIG. 12 may then serve as the basis for selecting
systems for comparison as ilustrated in FIG. 13, Here, the same systems and groups are
available for selection and comparison. The comparison page 144 displays these systems
and altows users to click or select individual systems, groups, or anyv sub-group that is
created at will. That s, while an entive group of systems may be selected, the user may
select individual svstems or individual groups as indicated by reference numeral 146, A
comnparison section 148 15 provided in which a time base for a companson may be

selected, such as on an hously, daily, weekly, monthly, or any other range. Once

14
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selected, then, desired parameters are compared for the ndividual systems, with the
svstems bemng tdentified as indicated at reference numeral 132, and the comparisons
being made and in this case graphically displayved as imdicated by reference numeral 154
in the ustrated example, for example, system on time has been selected as a basis for
the comparison. Data for each individual system reflective of the respective on time of
the system has been analyzed and presenied i a percentage basis by a horizontal bar.
Other comparisons may be made directly between the systems, such as to mdicate that
one system has outperformed another on the basis of the selected parameter. More than
one parameter could be selected in certain embodunents, and these may be based on raw,

processed or calenlated values.

j0042]  While only certain featares of the invention have been Hustrated and described
herein, many modifications and changes will occur to those skilled W the ant. R is,
therefore, to be understond that the appended clauns are intended to cover all such

moditfications and changes as fall within the true spirit of the invention.

s
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CLAIMS:

1. A metal fabrication resource performance tracking method. comprising:

accessing data representative of a parameler sampled during a metal {abrication
operation of a metal fabrication resource via a web-based system remote from the metal
fabrication resources;

via at least one computer processor, generating a graphical trace of the parameter;

via the at least one computer processor, populating a user viewable report page
with graphical mdicia representative of the trace; and

transmatting the user viewable report page to a user.

2. The method of claim {1, comprising accessing data for a plurality of
parameters sanpled during the wetal fabrication operation, and generating graphical
traces for each of the multple parameters, wherein the user viewable report page
comprises graphical mdicia representative of each of the maltiple parameters over a time

duration of the metal tabrication operation.

3. The method of claim 2, wherein the wmultiple parameters comprise at least
two parameters selected from the group comsisting of voltage, carrent, and wire feed

speed.

4, The method of claim 1, wherein the user viewable répon page includes
indicia identifying & plurality of metal fabrication resources, and wherein the steps are

performed for g metal fabrication resource selected by the user via the wdentifving indicia,

5. The method of claim 1, wherein the dats 15 stoved in a cloud resource.
6. The method of claim 1, wherein the graphical trace is penerated and the

user viewable report page s populated w a cloud resource.

16
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7. The method of clamm 1, wherein the user viewable report page comprises a

web page viewable 1y a browser.

8. The method of claim 1, wherein the data is stored for multiple metal
fabrication operations, and wherein at least one user viewable page transmitied to the user
is configured to receive a user selection of a particular metal fabrication operation for the

user viewable report page.

9. The method of claim 1, wherein the data 1s stored for multiple metal
fabrication resources, and whersin at least one user viewable page transmitted to the user
is configured to receive a user selection of a particular metal fabrication resource for the

user viewable report page.

10, The method of claim 1, wherein the user viewable report page comprises

indicia identifying the metal fabrication resource, and the metal fabrication operation.

1L A metal fabrcation resource performance tracking system, comprising:

a web-based commuanications component that in operation accesses dala
representative of a parameter sampled during a metal fabrication opergtion of a metal
fabrication resource remote from the commumications component;

at least one computer processor that in operation generates a graphical trace of the
accessed parameter, and populates a user viewable repornt page with graphical indicia
representative of the trace; and

a web based transmission component that in operation transits the nser viewable

report page 1o a user.

12, The system of claam 11, wherein the commurycations component accesses
data representative of a plurality of parameters sampled during the metal fabrication

operation, and wherein the at least one computer processor generate a trace of each of the

L anad
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plurality of parameters, and populates the user viewable report page with graphical

indicia representative of each of the traces.

13, The system of claim 11, wherein the parameter comprises gt least one of

voltage, current, and wire feed speed.

14, The system of claim 11, wherein the user viewable report page includes
mdicta identifving a plurality of metal tabrication resowrces, and wherein the trace 18
generated and the report populated for a metal fabrication resource selected by the user

via the identifving mdicia.

15, The system of claim 11, wherein the data is accessed from a clond-based

data storage systen

16, The system of claim 11, wherein the at least one computer processor

comprises a cload-based sysiem.

17 A metal fabrication resource performance  monttoring  interface,
comprising

at least one user viewable report page defined by computer executed code
transmitted to a user viewing device via a web based component, the report page
comprising user viewable indicia identifying at least one metal fabrication resource, a
time period of interest, and at least one graphical trace of a sampled parameter of a metal
fabrication operation performed on a metal fabrication resource of interest against time

during the metal fabrication operation,

15, The mterface of claim 17, wherein the code s executable by a processor

for viewing in a general purpose browser.

18
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19, The mterface of claim 17, wherein the user viewable report page is
configured 10 receive user selections of any one of a plurality of metal fabrication

resonrees for generation of the trace.

20. The interface of clamm 17, comprising at least one user viewable page
configured 1o permut a user to select a historical metal fabrication operation from a
plarahity of metal fabrication operations performed, and wherein the user viewable report
s generated and transmitted for a selected one of the historical mwetal fabrication

operation.

19
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