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(57) Abstract: Metal fabrication systems, such as welding systems and related equipment may be monitored and parameters sensed
or calculated during metal fabrication operations. The parameter values are stored and transmitted to a web based analysis system.
Sampled values of the parameters are used to generate graphical presentations that are used to populate user viewable pages. The
pages may be configured by users, and systems and parameters of interest selected.
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WELDING RESOURCE TRACKING AND ANALYSIS SYSTEM
AND METHOD

BACKGROUND

{6001}  The invention relates generally to welding systems and support equapment for
welding operations.  In particular, the invention relates to techniques for monitoring,

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

[0002] A wide range of welding svstems have been developed, along with ancillary
and support equipment for various fabrication, repair, and other applications. For
example, welding systems are ubigquitous throughout industry for assembling parts,
strictares and sub-stractures, frames, and many components.  These systems may be
manual, automated or semi-automated. A modern manufacturing 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 stationary or mobile, such ay mounted on carts, trucks, and
repair vehicles. In all of these scenarios 1t is increasingly useful to set performance
criteria, monitor performance, analvze performance, and, wherein possible, report
performance to the operator andior to management teams and engineers. Such analysis
allows for planning of resources, determinations of prices and profitability, scheduling 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 pomt where they are easily and effectively
utilized.  In some entities limited tracking of welds, weld quality, and svstem and
operator performance may be avallable. However, these do not typically allow for any
signiticant 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 multiple systems, analysis
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performed, and reports generated and presented at the same or other locations.  Other
improvements might iclude the ability to retrospectively review performance, and to see

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

BRIEF DESCRIPTION

j0004]  The present disclosure sets forth systems and methods designed to respond to
such needs. In accordance with certain aspects of the disclosure, a metal fabrication
resource performance tracking method comprises accessing data representative of a
pavameter sampled daring a metal fabrication operation of a metal fahrication resource
via a web-based system remote from the metal fabrication resources. Via at least one
computer processor, a graphical trace of the parameter is generated, and a user viewable
report page is populated with graphical indicia representative of the trace and transmitting

the user viewable report page 1o a user.

[0005]  Also disclosed is a metal fabrication resource performance tracking system that
comprises a web-based conwnunications component that in operation accesses data
representative of a parameter sampled dwring a wetal fabrication operation of a metal
fabrication resource remote from the communications 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

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

DRAWINGS

[00806]  These and other featares, aspects, and advantages of the present invention will
become better understood when the following detailed description 1§ read with reference
to the accompanying drawings i which like characters represent like parts throughout the

drawings, wherein:

]
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{0007}  FIG. 1 is a diagrammatical representation of exemplary monitoring system for
gathering nformation, storing information, analyzing the information, and presenting
analysis results in accordance with aspects of the present disclosure, here apphed o a

farge manufacturing and fabrication entity;

[0608]  FIG. 2 is a diagrammatical view of an application of the system for a single or

mobile welding system with which the techniques may be applied;

{0609} FIG. 3 15 a diagrammatical represeptation of an exemplary cload-based

tmplementation of the system;

j0810]  FIG. 4 is a diagrammatical view of an exemplary welding system of the type

that might be monitored and analyzed w accordance with the technigues;

{0011}  FIG. 5 is a diagrammatical representation of centain functional components of

the monitoring and analysis systemy;

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

performance of welding systems via the system;

{0613}  FIG. 7 is another exemplary web page view illustrating an interface for setting

such goals;
[0614]  FIG. & is a further exemplary web page view of a goal setting interface;

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

a particular weld or systeny

jo016]  FIG. 10 is an exemplary web page view histing historical welds that mav be

analyzed and presented;

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

pss

systeny;

29
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{0018}  FIG. 12 is an exemplary web page view of a status interface allowing for

sefection of systems and groups of systems for comparison; and

{0019} FIG. 13 is an excmplary web page view of a comparison of systems and groups

of systems selected via the terface of FIG. 12.

DETAILED DESCRIPTION

[0020]  As lustrated gesewlly o FYG. 1 a monitoring system 10 allows for
monitoring and analysis of one or multiple metal fabrication systems and support
equipment. In this view, multiple welding svstems 12 and 14 may be interacted with, as
may be support equipment 16, The welding systems and support equipment may be
physically andfor analytically grouped as mdicated generally by reference numeral 18.
Such grouping may allow for enhanced data gathering, data analysis, comparison, and so
forth. As described in greater detai] below, even where groupings are not physical (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 18 further grouped in a department or location as indicated by
reference numeral 20. Other departments and locations may be sinularly associated as
indicated by reference nameral 22, As will be appreciated by those skilled in the art, in
sophisticated manufacturmg  and  fabrication entities, different locations, facilities,
factonies, plants, and so forth may be situated in various parts of the same country, or
miernationally. 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 eqaipment sets are highly flexible, regardless of the actual location of

the equipment.

[0021]  In general, as represented in FIG. 1, the system includes a monitoring/analysis
systemn 24 that communicates with the monitoring welding systemas 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 information.  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 arce on time gre analyzed, for example, data may be collected in each
system retflecting when welding arcs are established and times during which welding arcs
are maintained. Cuarrents and voltages will commonly be sensed and data representative
of these will be stored. For support equipment, such as grinders, lights, positioners,
fixtures, and so forth, different parameters may be monttored, such as currents, switch

closures, and so forth.

[0622]  As noted, many systems will be capable of collecting such data and storing the
data within the system nself. In other scenarios, local networks, computer systems,

ervers, shaved memory, and <o forth will be provided that can centralize at least at some

~

extent the data collected. Such petworks and support components are not illustrated in
FIG. 1 for clarity. The monitoring/analysis system 24, then, may collect this information
directly from the sysiems or from any sapport component that themselves collect and
store the data. The data will typically be tagged with such idenufving information as
system designations, system types, time and date, part and weld specification, where
apphicable, operator andior shift identifications, and so forth. Many sach parameters may
be monitored on a regular basis and maintained in the system. The monttoring/analysis

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

[0023]  As described more fully below, the system allows for grouping of the
mformation, analvsis of the information, and presentation of the information via one or
more operator interfaces 26, In many cases the operator interface may comprise a
conventional compater workstation, a handheld device, a 1ablet computer, or any other
suitable wterface. 1t 18 presently contemplated that a number of different device
platforms mav be accommodated, and web pages containing useful interfaces, analysis,
reports, and the like will be presented in a general purpose interface, such as a browser.

It 1s contemplated that, although different device platforms may use different data

(4
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transmission and display standards, the system is generally platform-agnostic, allowing
reports and summaries of monitored and analyzed data 1o be requested and presented on
any of a vanety of devices, such as desktop workstations, laptop computers, tablet
computers, hand-held devices and telephones, and so forth. The system may inchude
verification and authentication features, such as by prompting for user names, passwords,

and so forth.

j0024] The system may be designed for a wide range of welding system types,
scenarios, apphications, and numbers. While FIG. 1 illustrates a scenario that might ocear
g large manufacturing or fabrication facihity or entity, the system may equally well
apphied to much smaller applications, and even to individual welders. As shown m FIG.
2, for example, even welders that operate independently and in mobile settings may be
accommodated. The application illustrated of FIG. 2 s an  engine-driven
generator/welder 28 provided in a truck or work vehicle. In these scenarios, it is
contemplated that data may be collected by one of several mechanisms. The welder itself
may be capable of transmitting the data wirelessly via its own conumunications Circiry,
or may conumuicate 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 pomt when it arrives
at a specified location. In the illustration 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 monitoring/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 useful to the welding operators and entities mvolved. It should be
apparent to those skilled m the art, then, that the system can be scaled and adapted to any

one of a wide range of use cases.

[0025]  FIG. 3 illustrates an exemplary implementation, for example, which is 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 paid
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service basis.  Here the monttored welding system and support equipment 34
communicate directly and indirectly with one or more cloud data storage and services
entities 36, The entities may take any desired form, and significant enhancements i such
services are occurring and will continge to occur in coming vears. It 1s contemplated, for
example, that a third party provider may contract with a fabricating or manufacturing
entity to collect information from the systems, store the information off-site, and perform
processing on the information that allows for the analysis and reporting described below.
The operator interfaces 26 may be similar to those discussed above, but would typically
be addressed to ("hit”) a website for the cload-based service. Following authentication,
then, web pages may be served that allow for the desied monutoring, 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.

[0626]  As noted above, many different types and configurations of welding systems
may be accommodated by the present technigues. Those skilled in the welding ans will
readily appreciate that certain such systems have become standards throughout industry.
These mclude, for example, systems commonly referred to as gas metal are welding
submerged arc welding (SAW), laser, and stud welding systems to mention only a few.
All such systems rely on application of energy to workpieces and electrades to at least
partiaily melt and fuse metals. The systems may be used with or without filler metal, but
most systems common in industty do use some form of filler metal which is either
machine or hand fed. Moreover, certain systems may be used with other materials than
metals, and these systems, too, are intended to be serviced where appropriate by the

present techniques.

[0027] 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 incommng

)
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power to weld power. Power conversion circuitry 38 allows for such conversion, and
will typically include power electronic devices that are controlled to provide altering
current (AC), direct cwrent, pulsed or other wavetorms as defined by welding processes
and procedures.  The power conversion circnitry 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-set parameters, and so forth. Ina
typical system, such parameters may be set via an operator interface 42, The systems
will include some type of data or network mterface as indicated at reference numeral 44,
In many such systems this cirewtry will be mncluded w the power supply, although it
could be located i a separate device. The system allows for performing welding

~

operations, collecting hoth control and actual data (e.g., feedback of veltages, currents,
memory 46, In many systems, however, the information will he stored v 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 i dashed hones becanse some svstenss
may optionally ase wire feeders. The illustrated system, again, intended only to be
exemplary. Such wive feeders, where utilized typically include a spool of welding wire
electrode wire SO and a drive mechamsm 52 that contacts and drives the wire under the
control of a drive control circuitry 54. The drive control circuitry tay 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 interface S8, The welding wire, gas, and power is provided by a
weld cable as indicated diagrammatically at reference nuwmeral 60, and a retiwen cable
{sometimes referred to as a ground cable) 62, The return cable s commonly coupled to a
workpiece via a clamp and the power, wire, and gas supplied via the weld cable to a

welding torch 64.

[v]
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{0029}  Here again, it should be noted that the system of FIG. 4 is exemplary only, the
present technigues allow for monitoring and analvsis of performance of these types of
cutting, heating, and welding systems, as well as others. Indeed, the same monitoring
analysis svstem may collect data from diffevent types, makes, sizes, and versions of metal
fabrication systems. The data collected and analyzed 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 in, arcand or with the metal

fabrication svstems.

{0630}  FIG. 5 illustrates certan functional components that may tvpically be found i
the monitorig/analysis system. In the notation used i FIG. 5, these components will be
located in a cloud-based service entity, although similar components may be mcluded in
any one of the tuplementations 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 1s provided to the data collection
components by the systems without prompting {e.g., at the imtation of the welding
svstem, network device, or management system to which the equipment is connected).
The data collection may occur at any desired frequency, or at poiats i 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 periodically, such as on a shift basis, a daily
basis, a weekly basis, or simple as desired by a welding operator or facilities management
team. The systems will also include memory 70 that store raw and/or processed data
collected from the systems.  Analvsisireporting components 72 allow for processing of
the raw data, and assoctating the resulting analysis with systems, entities, groups. weldmg
operators, and so forth. Examples of the analysis and reporting component operations are
provided in greater detail below. Finally, communmications components 74 allow for
populating reports and interface pages with the results of the analysis. A wide range of

such pages may be provided as indicated by reference numeral 76 in FIG. 5, some of

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

mehude varions servers, modems, Internet interfaces, web page definitions, and the like.

{0031}  As noted above, the present techniques allow for a wide range of data o be
collected from welding systems and support equipment for setup, configuration, storage,
analysis, tracking, monitoring, comparison and so forth. In the presently contemplated
embodiments this information is summarized in a sexies of interface pages that may be
configared 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 simtlar interfaces, however, allows for the data to be served to any
range of device platforms and different types of devices, including stationary
workstations, enterprise systems, but also mobile and handheld devices as mentioned
above. FIGS. 6-13 llustrate exemplary interface pages that may be provided for a range

of uses.

[0032]  Referrng first to FIG. 6, a goal report page 78 1s 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
i FIG. 6, 3 number of welding systems and support equipment are identified as indicated
at reference numeral 80. These may be associated n groups as mdicated by reference
numeral 82, In practice, the data underlyving 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 mterface 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 fice association of these
systems so that useful analvsis of individual systems, groups of systems, locations, and so
torth 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 may be tracked in

addition to or instead of system information.

{0033}  In the illostrated embodiment status indicators are iHustrated for conveying 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, discomected systems, errors, notifications, and so forth. Where svstem status
can be monitored on a real-time or near real-time basts, such indicators may provide
useful feedback to mavagement personnel on the current status of the equipment. The
particular information illustrated 1 FIG. 6 is obtained, m the present mmplementation, by
selecting (e.g., chicking on) a goals tab 88, The mformation presented may be associated
in useful time slots or durations, such as successive weeks of use as indicated by
reference numeral 90, Awy svitable time period may atilized, such as hourly, daily,

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

[0034]  The page 78 also presents the results of analysis of each of a range of

performance criteria based upon goals set for the system or systems selected. In the
itlustrated example a welding system has been selected as indicated by the check mark in
the equipment tree on the left, and performance on the basis of several criteria is
presented in bar chart form. In this example. 8 number of mounitored criteria are
mdicated, such as arc on tume, 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 to this goal is indicated by the bars for each monitored parameter. It
should be noted that certam of the parameters may be positive in convention while others
may be negative. That is, by way of example, for arc on tumes, representing the portion
of the working time in which a welding arc 1s established and maintained, a percentage of
goal exceeding the set standard may be beneficial or desirable. For other parameters,
such as spatter, excecding a goal may gctually be detnimental to work quality.,  As
discussed below, the present mplementation 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

<

performance as compared to the pre-established goals.

[0035]  FIG. 7 illastrates an exemplary goal editing page 96. Certam fields may be
provided that allow for setting of standard or commonly used goals, or specific goals for
specific purposes. For example, a name of the goal may be designated 1o a field 98, The
other information pertamning to this name may be stored for use in analyzing the same or
different svstems. As indicated by reference numeral 100, the illustrated page allows for
setting a standard for the goal, such as arc on time. Other standards and parameters may
be specified so long as data may be collected that either directly or indirectly indicates
the desired standard (Le., allows for establishment of a valuve for comparison and
presentation). A convention for the goal may be set as indicated at reference numeral
102, That is, as discussed above, certain goals it may be desired or heneficial that the
established goal define a maximum value targeted, while other goals may establish a
minimem 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 useful basts.
Further fields, such as a shift field 106 may be provided.  Sill further, v some
implementations it may be wseful 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. & illustrates a goal setting page 108 that may take established geoals set by
pages such as that tHustrated 1 FIG. 7 and apply them to specific equipment. In the page
108 of FIG. 8, a welding system designated “bottom welder”™ has been selected as
mdicated by the check mark to the left. The system tdentification 110 appears i the
page. A mena of goals or standards is then displaved as mdicated by reference numeral
112, In this example, selections mclade placing no goal on the cquipment, mheriting

certain goals set for a particular location {or other logical grouping), selecting a pre-

12
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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 lechniques also allow for storing and analyzing certain
performance parameters of systems in tracking or trace views. These views can be
extremely informative m terms of specific welds, performance over certain periods of
titne, performance by particular operators, performance on particular jobs or parts, and so
forth. An exemplary weld trace page 114 is illustrated i FIG. 9. As mdicated on this
page, a range of equpment may be selected as 1ndicated on the left of the page, with one
particular system being currently selected as indicated by reference numeral 116, Once
selected, in this implementation a range of data relating to this particidar 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 organization, within a
cloud resource, and so forth. Certain statistical data may be aggregated and displayed as

indicated at reference numeral 120,

[0638]  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 illustrated in the example had duration of
approximately 8 seconds. During this time the monitored parameters changed, and data
reflective of these parameters was sampled and stored. The individual traces 128 for
cach parameter are then generated and presented to the user. Farther, in this example by
a “mouse over” or other input the system may display the particular value for one or more

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

{0039}  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 stored for later analysis and

presentation. A history page 132 may thus be compiled, such as iflustrated in FIG. 10, In
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the history page illustrated, a list of welds performed on a selected system 116 (or
combination of selected systems) is presented as indicated by reference numeral 134
These welds may be identified by times, svstem, duration, weld parameters, and so forth.
Morcover, such hsts may be compiled for specific operators, specific products and
articles of manufacture, and so forth. In the illustrated embodiment, a particular weld has

been selected by the user as mdicated at reference mumeral 136.

[0040f  FIG. 1 illustrates an historical trace page 138 that mayv be displayed following
selection of the particular weld 136, In this view, an identification of the svstem, along
with the time and date, are provided as indicated by reference numeral 140, Here again,
monitored parameters are identified as indicated by reference numeral 124, and a time
axis 126 is provided along which traces 128 are displaved. As will be appreciated by
those skilled in the an, the ability to store and compile such analyses may be significantly
useful in evaluating system performance, operator performance, performance on

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

[0041]  Still further, the present techniques 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 1s Hustrated in FIG. 12
As shown m this page, multiple systems 80 are again grouped into groups &2 for a
facilities or locations 84, Status indicators 86 may be provided for the mdividual systems
or groups. The status page tHustrated in FIG. 12 may then serve as the basis for selecting
systems for comparison as lustrated in FIG. 13, Here, the same svstems 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 any sub-group that is
created at will. That is, 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
comparison section 148 1s provided in which a ume base for a comparison may be

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

14
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selected, then, desired parameters are compared for the idividual systems, with the
svstemis being identified as indicated at reference wameral 152, and the comparisons
being made and in this case graphically displayved as imdicated by reference numeral 154
In the flustrated 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 ume of
the system has been analyzed and presented in 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 i certain embodunents, and these may be based on raw,

processed or calculated values.

j0042]  While only certain features of the invention have been illustrared and described
herein, many modifications and changes will occur to those skilled in the art. s,
therefore, to be understood that the appended claums are intended to cover all such

modifications and changes as fall within the trae spirit of the mvention.
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CLAIMS:

i. A metal fabrication resource performance tracking method, comprising:

accessing daia representative of a parameter sampled during a metal fabrication
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 indicia representative of the trace; and

transtmtting the user viewable report page to a user.

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

duration of the metal fabrication operation.

3 The method of claim 2, wherein the multiple parameters comprise at least
two parameters selected from the group consisting of voltage, current, and wire feed

speed.

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

performed for a metal fabrication resource selected by the user via the identifying indicia.

S The method of claim 1, wherein the data 1s stoved in a cloud resource.
6. The method of claim 1, wherein the graphical trace is generated and the

user viewable report page s populated i a cloud resource.

16



WO 2014/149377 PCT/US2014/017863

7. The metbod of claim 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 multple metal
fabrication operations, and wherein at least one user viewable page transmitted 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, wheremn the data 1s stored for multiple metal
fabrication resources, and wherein at least one user viewable page transmitted to the user
is configured to receive a user selection of a particular metal fabnication 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 resowce, and the metal fabrication operation.

HLo A metal fabrication resource performance tracking system, comprising:

a web-based commanications component that in operation accesses data
representative of a parameter sampled during a metal fabrication operation of 4 metal
fabrication resource remote from the communications component;

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

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

report page te a user.

12, The system of claim 11, wherein the communications 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

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

mndicia representative of each of the traces.

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

voltage, current, and wire feed speed.

14, The system of claim 11, wherein the wser viewable report page includes
mdicia identifying a plurality of meral fabrication resources, and wherein the trace 18
generated and the report populated for a metal fabrication resource selected by the user

via the dentifving indicia.

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

data storage system.

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

comprises a cloud-based system.

17 A metal fabrication resource performance monitoring  interface,
comprising;

at least one user viewable report page defined by computer execnted code
transmitted to a wser viewing device via a web based component, the report page
comprising user viewable indicia identifying at least one metal fabrication resounrce, 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.

18.  The interface of claim 17, wherein the code is execatable 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 to receive user selections of any one of a plurality of metal fabrication

resources for generation of the trace.

20. The mterface of claim 17, comprising at least one user viewable page
configured to permit a user to select a historical metal fabrication operation from a
plarality of metal fabrication operations performed. and wherem the user viewable report
15 generated and transmitted for a selected one of the historical metal fabricanon

operation.

19
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