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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.
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WELDING RESOURCE TRACKING AND ANALYSIS SYSTEM
AND METHOD

BACKGROUND

0081}  The invention relates generally {0 welding systems and support equupment {or
welding operations.  {n particular, the invention relates to techniques for monitonng,

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

{00821 A wide range of welding svstems have been developed, along with anciliary
andd support equimnent for various fabrication, repair, and other applications. For
exampie, welding systems are ubiguitous throughout industry for assembling parts,
structures and sub-stractures, frames, and many components.  These systems may be
manual, automated or semi-automated. A moders manufactenng and fabrication entity
may use @ large number of welding systems, and these may be grouped by location, task,
job, and seo forth. Smaller operations may use welding systems from time (o time, but
these are ofien nevertheless critical 1o thetr operations. For some entities amd mdividuals,
welding svstems may be statiopary or mobile, such as mounted on carts, trucks, and
repair vehicles, In all of these scenarios it iy increasingly usefnl to set performance
criteria, monttor performance, analvze performance, and, wherein possible, report
performance to the operator and/or to managenient teams and engineers.  Such analysis
atlows tor planning of resources, determmations of prices and profilability, scheduting of

e

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

{0083 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 entittes himited tracking of welds, weld quality, and svstem and
opetator performance may be available. However, these do not typically allow for any
sigmificant degree of analysis, tracking or comparison. hoprovements are needed m sach

tools.  More specifically, mmprovements would be usetnl that allow for data to be

cathered at one or multiple locations and from one or multiple svstems, analvsis
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performed, and reports generated and presented at the same or other locations. Other
improvements might include 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 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 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, a graphical
trace of the parameter 1s generated, and a user viewable report page is populated with
eraphical indicia representative of the trace and transmitting the user viewable report page to a

uscr.

[0005]  Also disclosed 1s a metal fabrication resource performance tracking system that
comprises a web-based communications component that in operation accesses data
representative of a parameter sampled during a metal 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 transmission

component transits the user viewable report page to a user.

[0005A] An aspect of the present invention provides for a metal fabrication resource
performance tracking method, including accessing data 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 on 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
transmitting the user viewable report page to a user. The user viewable report page includes
indicia 1dentifying a plurality of metal fabrication resources, and the steps are performed for a
metal fabrication resource selected by the user via the identifying indicia, and that the data is
stored for multiple metal fabrication resources, and at least one user viewable page transmitted
to the user 1s configured to receive a user selection of a particular metal fabrication resource

for the user viewable report page.

[0005B] Another aspect of the present invention provides for a metal fabrication resource
pertormance tracking system, including a web-based communications component that in
operation accesses data representative of a parameter sampled during a metal fabrication
operation of a metal fabrication resource remote from the communications component; at least
one computer processor that in operation generates a graphical trace of the accessed parameter,
and populates a user viewable report page with graphical indicia representative of the trace;
and a web based transmission component that in operation transmits the user viewable report
page to a user. The user viewable report page includes indicia identifying a plurality of metal
tabrication resources. The trace 1s generated and the report populated for a metal fabrication

resource selected by the user via the identifying indicia.

[0005C] A fturther aspect of the present invention provides for a welding system
performance tracking method, including accessing data representative of a parameter sampled
during a plurality of welds performed on a plurality of welding systems via at least one
computer processor remote from the plurality of welding systems; via the at least one
computer processor, generating a graphical trace of the parameter for each of the plurality of

welding systems,; via the at least one computer processor, populating a user viewable report
page with graphical indicia representative of the traces. The user viewable report page includes
indicia 1dentifying the plurahity of welding systems; and transmitting the user viewable report
page to a user viewing device. The user viewable report page is populated for comparison
between multiple selected welding systems of the plurality of welding systems selected by the

user via the identifying indicia.

[000SD] Another aspect of the present invention provides for a welding system performance
tracking system, including a communications component that in operation: accesses data

representative of a parameter sampled during a plurality of welds performed on a plurality of

2a
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welding systems remote from the communications component; and transmits a user viewable
report page to a user viewing device; and at least one computer processor that in operation:
generates graphical traces of the accessed parameter for each of the plurality of welding
systems; and populates the user viewable report page with graphical indicia representative of
the traces. The user viewable report page includes indicia identifying the plurality of welding
systems. The traces are generated and the report populated for comparison between multiple
selected welding systems selected by the user via the identifying indicia from the plurality of

welding systems.

[000SE] A further aspect of the present invention provides for a welding system
performance monitoring interface, including at least one user viewable report page transmitted
to a user viewing device, the report page comprising user viewable indicia identifying a
plurality of welding systems, a time period of interest, and a plurality of graphical traces of a
sampled parameter of a plurality of welds performed on multiple selected welding systems of
the plurality of welding systems against time during the plurality of welds. The traces are
generated and the report populated for comparison between the plurality of selected welding

systems of the plurality of welding systems.

[0005F] Another aspect of the present invention provides for a non-transitory tangible
computer readable medium including executable instructions that when executed cause a
processor to: access data representative of a parameter sampled during a plurality of welds
pertormed on a plurality of welding systems; generate a graphical trace of the parameter for
each of the plurality of welding systems; populate a user viewable report page with graphical
indicia representative of the traces. The user viewable report page includes indicia identifying
the plurality of welding systems; and transmit the user viewable report page to a user viewing
device. The user viewable report page is populated for comparison between multiple selected
welding systems of the plurality of welding systems selected by the user via the identifying

indicia.

DRAWINGS

[0006] These and other features, aspects, and advantages of the present invention will
become better understood when the following detailed description is read with reference to the

accompanying drawings in which like characters represent like parts throughout the drawings,

wherein:

2b
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0007 FIG. 1 is a diagrammatical representation of exemplary monitoning system for

gathermyg nformation, storing information, analvzing the information, and presenting
analysis results i accordance with aspects of the present disclosure, here apphed o a

farge manufacturing and fabrication entity;

608]  FIG. 2 15 & diagrammatical view of an application of the system for a single or

mobile welding system with which the techmques may be applhied;

106091  FIG. 3 15 a diagramumatical represepiation of an exemplary cloud-based

implemeniation of the system;

10010} FIG. 4 15 a diagrammatical view of an exemplary welding system of the type

that mwht be monitored and analyzed i accordance with the techniques;

a1t} FIG. 3 is 3 diagranunatical mprebmmmn of certain functional components of

the monitoring and analysis svsteny;

0121 FIG. © s an exemplary web page view for reporting of a goals and

performance of welding systems via the system;

[0013]  FIG. 7 15 another exemplary web page view illustrating an interface for setting

such goals;
0614} FiG & 15 a further exemplary web page view of a goal sefting interface;

{0615 FiG. 9 3 an exemplary web page view of an interface for tracmyg parameters of

a particular wekd or svsteny;

0016 FIG. 10 15 an exemplary web page view listing historical welds that may be

analvzed and presented;

}Gﬁi?} FIG. 11 15 an exemplary web page view of historical traces available via the

SYSteny;

T#d
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0018] FIG. 12 15 an exemplary web page view of a status mterface allowing for

selection of systems and groups of systems for comparison; amxl

019 FIG. 13 s an exemplary web page view of a comparison of systems and groups

of systems selected via the interface of FIG. 12

PETAILED DESCRIPTHON

[020]  As illustrated geserally in FIG. 1, a2 monitoring system 10 allows for
montoring and analysus of one or multiple metal fabrication systems and support
equipment.  In this view, multiple welding svstenss 12 and 14 may be interacted wiath, as
may be support equipment 16, The welding systems and support equipment may be
phyvsically andfor analvtically grouped as mdicated generally by reference numeral 18,
Such grouping may allow for enhanced data gathering, data analysis, comparnison, and so
forth. As deseribed in greater detail below, even where groupings ave not physical (ie.,
the systems are not physically located near one another), highly flexible groupings may
be formed at any time through use of the present techniques. In the iHustrated
embodiment, the equupment 18 further grouped in a depariment or location as indicated by
reference numeral 20, Other departments and locations may be sinularly associated as
indicated by reference someral 220 As will be appreciated by those skilled in the art, 1
sophisticated manufactuning  and  fabrication  entities, different locations, {acilities,
factones, plants, and so forth may be sttuated 1 various parts of the same country, or
miernattonally. The present technigques aliow for collection of system data from aill such
systems regardless ot thewr location.  Moreover, the groupings mto such departments,
locations and other equipment sets are highly flexible, regardless of the actual location of

the cgquipment.

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 desirad. A number of

different scenarios may be envisgeed for accessing and collecting the information. For
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example, certain ‘&‘@'T{i‘-}iifiﬁg systerns and support equipment will be provided with sensors,
conirol circuttry, feedback cicunts, and so forth that allow for collection of welding
parameter data.  Some details of such systemis are described below.  Where system
pararneters such as are on thme gre analyzed, for example, data may be collected in vach
system reflecting when welding arcs are established and times during which welding arcs
are mamiained. Currents and voltages will commmonly be sensed and data representative
of these wall be stored. For support eguipment, such as grinders, hghts, positioners,
fixtures, and so forth, different pargmeters may be monttored, such as currents, switch

closures, and so forth.

0221 As noted, many systems will be capable of collecting such data and storing the
data within the system itself. In other scenarios, local nerworks, compnter systems,

exient the data collected. Such networks and support components are not ilustrated m
FIG. 1 for clarity. The monttoring/analysis system 24, then, may collect this mformation
directly from the systems or frowm any support compenent that themselves collect and
store the data. The data will typically be tagped with such wentifving indormation as
system designations, system types, time and date, part and weld specification, where
applicable, operator and/or shift 1dentifications, and so forth. Many sach parameters may
be monitored on a regular basis and maintained m the systemy. The montormg/analysis

system 24 may isell store such miormation, or may make use of extraneous memory.

108231 As descntbed more fully below, the sysiem allows for grouping of the
mnformation, analysis of the mformation, and presentation of the mformation via one or
more operator interfaces 26, In many cases the operator mterface may comprise a
conventional compater workstation, a handheld device, a tablet computer, or any othex
suitable itesface. It s presently contemplated that a number of different device
platforms mav be accommodated, and web pages contgming useful interfaces, analvsis,
reports, and the hike will be presented 1n a general purpose mterface, such as a browser.

tt s contemplated that, although different device platforms mav use different data

s
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ransmission and display slandards, the systern 15 penerally I:tiiatfb;i’l’l‘i*agﬂﬁﬁiiﬁ-; allowmng
reports and sumimaries of momtored and analyzed data to 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 30 forth,

[0024]  The svstem may be designed for a wide range of welding system types,
scenarios, appheations, and numbers. While FIG. 1 iBustrates a scenarto that might ocewmr
i g large manufacturme or fabrication facihity or entity, the system may equally well
applied to muuch smatler applicationg, and even to individual welders. As shown in FIG.
2, for example, even weiders that operate independently and in mobile settings may be
accommodated.  The apphcaton  tlustrated of FIG. 2 is  an  cogme-driven
cenerator welder 28 provided 1o a truck or work vehicle,  In these scenanios, i I8
contemplated that data may be collected by one of several mechanisms. The welder tself
may be capable of transmutting the data wirelessly via s own commumcations circutlry,
Of Ry conmnuicate daiga vig a devigce comnectad o the welding system, such as
compunications 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 arnves
at a spectiied location. In the idhstration of FIG. 2 a removable memory device 30, such
as a flash drnive may be provided that can collect the mformation from the system and
nove the miormation mio a mondorng/anatysis system 32, In smaller apphcations of
this type, the system may be particularly designed for reduced data sets, and analysis that
would be more asetul to the welding operators and entthies mvolved. It should be
apparent to those skilled m the art, then, that the system can be scaled and adapted {0 any

one of a wide range of use cases.

13025) FIG. 3 illustrates an exemplary inplementation, for example, which s cloud-
based. This maplementation 1s presently contemplated for many scenanos in which data

collection, storage, and analysis are performed remotely, such as on a subseription or paxd
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service basis.  Here the monibored weldmn ¢ sysiem and  support equipment 34
compmunicate directly and indirectly with one or more cloud data storage and services
enfities 36, The entittes may fake any desired form, and significant enlancements i such
SerVICes are ooowrng and will continue to ocenr in coming vears. I is contemplated, for
example. that a third party provider may coniract with a fabricating or manufacturing
eniity 10 collect information from the systems, store the wformation off-site, and perform
processing on the information that allows for the analysis and reporting desenbed below.
The operator ingerfaces 26 may be simtlar to those discussed above, but would typically
be addressed to {Thit”) a website for the cload-based service. Followmyg authentication,
then, web pages may be served that allow for the deswed monutoring, analysis and
presentation.  The cloud-based services would theretore mclude components such as
communications devices, memory devices, servers, data processing and  analvsis

hardware and software, and so forth.

[0626]  As noted above, many different tvpes and configurations of welding systems

may be acconmmodated by the present technigues. Those skifled v the welding ants will

These mclude, for example, systems commonly referred to as gas metal are welding
(GMAW), cas tunesten gas are weldme (GTAW), shielded metal are welding (SMAW),
sulnnerged arc welding {(SAW), laser, and stud welding systemis o mention only a few.
Al such systems rely on application of energy to workpieces and electrodes to at least
partially melt and fuse metals. The sysiems may be used with or without filler metal, but
mmost systems common m inddustry do use some form of filler metal which 13 esther
machwe or hand fed. Moreover, certam systems may be used with other materials than
metals, and these systems, too, are mtended to be serviced where appropriate by the

present technigues.

130271 By way of example only, FIG. 4 ilustrates an exemplary welding system 12, in
this case a MIG welding system.  The system mncludes a3 power supply that receives

meoming power, such as from a generator or the power gnid and converts the mcoming
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power 10 weld power. Power conversion cirguitry 38 allows for such conversion, and
will typically include power electronic devices that are controlled to provide altering
current {AC), direct current, pulsed or other wavetorms as defined by welding processes
and procedures. The power conversion cirepitty will typically be controlled by control
and processing circuitey 40, Such circuitry will be supported by memeorv (not separately
shown) that stores welding process definitions, operafor-set parameters, and so forth. Ina

typical system, such parameters may be set via an operator interface 42, The systems

will mnclude some type of data or network mtertace as mdicated gt reference numeral 44,

In many such systems this circmtry will be mcluded m the power supply, although
could be located a3 separate device. The system allows for performing welding
operations, collecting hoth 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 mformation will be stored m the same

memory devices that support the control and processing oircuitry 4Q.

028]  In the case of a MIG system, a separate wire feeder 48 may be provided. The
contponents of the wire feeder are tustrated here 1 dashed hnes because some svstems
may optionally ase wire feeders. The illusirated system, again, intended oaly to be
exemplary. Such wae fteeders, where uttlized typically melude a spool of welding wire
etectrode wire 50 and a dinve mechamsm 32 that contacts and drives the wire under the
control of a drive control circuitry 34, The drive control circuttry may be set to provide a

56 will aliow for control of the flow of the shield and gas. Sething on the wire feeder may

be made via an operator intertace 88, The weldmy wire, gas, and power s provided by a
weld cable as indicated diagrammatically at veference numeral 60, and a return cable
(somettimes referred 1o as a ground cable) 62, The return cable s conunonly coupled to a
workpiece via a clamp and the power, wire, and gas supplied wvia the weld cable to a

welding torch 84,

0
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[0029]  Here again, it should be noted that the system of FIG. 4 15 exemplary only, the
present technigues allow for RIONROTINg and analysis of performance of these types of
cufting, beating, and welding svstems, as well as others. indeed, the same monitoring
aralysis system may collect data from diffevent types, makes, stzes, and versions of metal
fabrication svstems. The data collected and analvzed 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, around or with the metal

fabrication svstems.

10630 FIG. 8 illustrates certain functional components that m ay tvpically be found in
the monitorimgfanalysis system.  In the notation used in FIG. 3, these components will be
located in a clond-based service entity, although similar components mayv be inclnded in
any one of the tmplementations of the system.  The components may nclade, for
example, data collection components 08 that receive data from svstems and entities. The
data collection components may “pull” the data by prompting data exchange with the
systems, of mav work on a “push”™ basis where data 1s provided to the data collechion
components by the svstems without prompting {e.g., at the mmtlation of the welding
system, network device, or management system fo which the equipment is connected).
The data collection mayv occur at any deswed frequency, or at pomts m time that are not
cvelic. For example, data mav be collected on an occasional basis as welding operations
are performed, or data may be provided penodically, such as on a shift basis, a daily
basis, a weekly basis, or sample as desired by a welding operator or facihises management
teamy.  The svstems will also mchude memory 70 that store raw and/or processed data
collected from the systems.  Analvsis‘reporting 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 reportimg component aperations are
provided in greater detar! below. Finally, commumcations components 74 allow for
popalating reports and terface pages with the resulis of the analysis, A wide range of

such pages mav be provided as indicated by reference numeral 76 in FIG. 3, some of

4
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which are described in detaid below, The communications components 74 may thus

include varions servers, modens, Internet interfaces, web page definstions, aud the like,

{031 As noted above, the present fechniques allow for a wide range of daig o be
collected from welding systems and support equipment for setup, configuration, storage,
analysis, tracking, monitoring, compartson and so forth.  In the presently conferplated
embodiments this miormation 18 summanized m a senes of mterface pages that may be
configured as web pages that can be provided to and viewed on @ general purpose
browser. In practice, however, any sustable mterface may be used. The nse of general
purpose browsers and suntlar interfaces, however, aliows for the datg to be served 10 any
range of device platforms and different types of devices, wcluding  stationary
workstations, enterprise systems, by also mobile and handbeld devices as mentioned
above. FIGS. 6-13 tlustrate exemplary interface pages that mav be provided for a range

ot Uses.

0032} Referring first to FIG. 6, a goal report page 78 s dlustrated. This page allows

for the display of one or more welding svstem and sapport equipmient designations as

well as performance analysis based vpon goals set for the svstems. In the page ilustrated
in FIG. 6, a mumber of welding systems and support equipment are identified as mdicated
at reference numeral 80 These may be assoctated m groups as mdicated by reference
muneral 82, In pracice, the data underiving all of the analyses discussed in the present
disclosure are associated with mdividual systems. These may be freely associated with
one another, then, by the mterface tools. In the illustrated example, a location of
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 ﬁgm re. The present embodiment allows for free association of these
systems so that osefud analvsis of individual systems, groups of systems, locations, and so
forth may be performed. The systems and support equipment may be in a single physical
proxunity, but this need not be the case. Groups may be created for example, based on

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

13
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operators provide personal identification information, this information may be fracked in

addition (0 or instead of system mformation.

{00331 In the illastrated embodument status indicators are iflustrated {or conveving the
current operattonal status of the monitored systems and equipment. These indicators, as
designated by reterence numeral 86, may imdicate, for example, active systems, idle
systems, discomnected systems, errors, notifications, and so forth. Where system status
can be monitored on a real-time or near regl-ume basts, such mdicators may provude
usetul feedback o management personnel on the current status of the equipment. The
particular information linstrated in FIG. 6 15 obtained, w the present unplementation, by
selecting (e.g., clicking on) a goals tab 8%, The miormation presented may be associated
in useful time slots or duratons, such as successive weeks of use as indicated by
reference numeral 90, Any suitable time peniod may atilized, such as hourly, daily,

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

[0034]  The page 78 also presents the results of analvsis of each of a range of
performance crrteria based upon goals set for the system or systems selected.  In the
ithustratad example a welding systein has been selected as indicated by the check mark
the equipment tree on the left, and performance on the basts of several critenia is
presented in bar chart form.  in this ex ampie’.: a number of monitored criteria are
mndicated, such as arc on tume, deposition, are starts, spatter, and gnnding time. A goal
has been set for the particular system as discussed below, and the performance of the
system as compared to this goal 18 mndicated by the bars for each monitored parameter. It
should be noted that certam of the parameters may be positive i convention while others
may be negative. That 15, 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 bepeficial or desuable. For other parameters,
such as spatter, exceeding a goal mav actually be detnimental to work guality,  As
discussed below, the present unplementation allows for designation of whether the

apnalysis and presentation may consider these conventionally positive or conventionalty

11
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‘v

negative.  The resulting presentstions 94 allow for readily visualizmg the actual

performance as compared {o the pre-established guals.

[0035]  FIG. 7 illostrates an exemplary voal editing page 96, Cerlamn fields mav be
provided that allow for setting of standard or commonly used goals, or specific goals for
specHic purposes. For example, a name of the goal may be designated 1o a Hield 98, The
other mformation pertaming to this name may be stored for use in analyvzing the same oy
difterent svstems, As indicated by reference numeral 100, the ilustrated page allows for
setiing a standard for the goal, such asg arc on time. Other standards and parameters may
be specitied so long as data may be colliected that erther divectly or indurectly indicates
the desired standard {lLe., allows for establishment of a value for companson and
presentation). A convention for the goal may be set as indicated ar reference numeral
H0Z. That is, as discussed above, cortain goals it may be desired or beneficial that the
established goal define a maxunumn valug targeted, while other gpals may establish a
minimem vahie targeted. A target 104 may then be established, such as on a numerical
percentage basis, an objective {e.g., vnit) basis, velative basis, or any other gseful basss.
Further tields, such as a shaitt held 106 mav be provided.  Sull further, wn some
implementations # may be useful to begm goal or standard setting with an exemplary
weld known to have been done and possess characteristics that are acceptable. Goals
niay then be set with this as a standard, or with one or more parameters set based on this

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

10836]  FiG. 8 (Hustrates a goal setting page 108 that may take established goals set by

pages such as that iHustrated 1 FIG. 7 and apply them to specific equipment. In the page

108 of Fl(. 8, a welding svstem designated “bottom welder™ has been selected as

indicated by the check mark to the left. The system tdentification 110 appears n the

page. A meno of poals or standards 13 then displaved as mdicated by reference numeral
112, In this example, selections mclade placing no goal on the equipment, mheriting

certain goals set for a particular location (or other logical grouping), selecting a pre-
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defined poal {such as a ,sz;f;sc.xi established by a page sach as thus shown in FIG. 7), and

establishing a custom goal {or the equipment.

0037 The present tlechnmiques alse allow for storing and analyzing certain
performance parameters of svstems in tracking or trace views. These views can be
extremely mformative m terms of specific welds, performance over certain periods of
tune, performance by particular operators, performance on particular jobs or parts, and so
forth,  An exemplary weld trace page 114 18 ilystrated @ FIG. 9. Ag mdicated on this
page, a range of equpment may be selected as indicated on the left of the page, with one
particular system being currently selected as mdicated by reference numeral 116, Onee
selected, in this mmplementation a range of data relating 1o this particudar system S
ﬁdri.s'played as indicated by reference numeral 118, This information may be drawn trom
the system or fronm archived data tor the system, such as within an organtzation, within a
cioud vesouwrce, and so forth. Certain statistical data mav be ageregated and displayed as

indicated at reference numeral 120.

[0638]  The weld trace page also includes a graphical presentation of traces of certam
nmonitor parameters that may be of particular mterest. The weld trace section 122, 1 this
cxample, shows several parameters 124 graphed as a function of fime along a horizontal
access 126, In this parnicular example, the parameters mclude wire feed speed, current,
and volts. The weld for which the cases are dlustrated m the example had duration of
approximately 8 seconds. During this time the monstored 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, i this example by
a “mouse over” or other put 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 papes discussed m the
present disclosure, 1 advance or upon demand by a user. This being the case, the trace
pPag

_pi‘&S@I‘tﬁi'{:i'i;i-(}il, A history page 132 may thus be compiled, such as illustrated m FIG. 10, In

es for any number of systems, and specific welds may be stored for later analysis and

:'j“”'
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the history page illustrated, a list of welds performed on a selected systewn 116 (or
combmation of selected systems) is presented as indicated by reference numeral 134
These welds may be identified by times, system, duration, weld parameters, and so forth.
Moreover, such lists mav be compiled for specific operators, specific products and
articles of manufacture, and so forth. In the ilhusteated embodiment, a particular weld has

been selected by the user as mdicated at veference mumeral 136,

[0840]  FIG, 11 dlustrates an historieal wace page 138 that mayv be displayed tollowiag
setection of the particular weld 136, {n this view, an wdentification of the svstemy, along
with the te and date, are provided as wndicgted by reference numeral 140, Here again,
monstored parameters are identified as mndicated by reference numeral 124, and 8 time
axis 126 is provided along which wraces 128 are displaved. As will be appreciated by
those skilled tn the art, the ability to store and compile such analyses may be significantly
useful in evalpating svsiem performance, pperator performance, performance o

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

0041]  Stll turther, the present techniques allow for comparisons between eguipment
on a wide range of bases. indeed, systems may be compared, and presentations resulfing
from the comparison may be provided any suitable parameter that may form the basis for
such comparisons. An exemplary comparison selection page 142 1s tHustrated m FIG. 12,
As shown m this page, multiple svstems 80 are again grouped o groups 82 for a
facilities ar locations 84, Status mdicators 86 may be provided {or the mdrvidual systems
of groups. The status page Hustrated  FIG. 12 may then serve as the basis for selecting
systems for compartson as lustrated in FiG. 13, Here, the same svstems and groaps are
avatlable tor selection and comparnison. The comparison page 144 displavs these systems
and allows users to click or select individual systems, groups, or any sub-group that is
created at will, That s, while an entive group of systems may be selected, the user may
select individoal svstems or individual groups as indicated by reference numeral 146, A
comparison section {48 15 provided m which a ume base for a comparnson may be

setected, such as on an hourly, daily, weekly, monthly, or any other range. Once

14
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celected, then, deswred parameters are compared for the mdividual sysiems, with the
systemns bemg wdentified as indicated al veference numeral 132, and the comparisous
bemg made and m this case graphically displaved as mdicated by reference numeral 154,
In the illastrated example, for exgmple, system on time has been selected as & basis for
the comparison. Data for each individual system reflective of the respective on time of

the sysiem has been analyzed and presented tn a perceniage basis by a horizontal bar.

(74

(Other comparisons may be made divectly between the systems, such as 1o mdicate that
one systent has outpertormed another on the basis of the selected parameter. More than
one parameter corld be selected m certain embodiments, and these may be based on raw,

processed or calonlated values.

10042]  While only certain fearnres of the invention have been iltustrated and described

herein, many modifications and changes will oceur o those skilled i the art. It 15,

therefore, {0 be understond that the appended clauns are intended to cover all such

moditications and changes as fall within the true spirit of the mvention.



CLAIMS
What 1s claimed is:

1. A welding system performance tracking method, comprising:

accessing data representative of a parameter sampled during a plurality of welds
performed on a plurality of welding systems via at least one computer processor remote from
the plurality of welding systems:

via the at least one computer processor, generating a graphical trace of the parameter
for each of the plurality of welding systems:

via the at least one computer processor, populating a user viewable report page with
graphical indicia representative of the traces, wherein the user viewable report page includes
indicia identifying the plurality of welding systems; and

transmitting the user viewable report page to a user viewing device;

wherein the user viewable report page 1s populated for comparison between multiple
selected welding systems of the plurality of welding systems selected by the user via the

identifying indicia.

2. The method of claim 1, comprising accessing data for a plurality of

parameters sampled during the plurality of welds, and generating graphical traces for each of
the plurality of parameters, wherein the user viewable report page comprises graphical indicia
representative of each of the plurality of parameters over a time duration of the plurality of

welds.

3. The method of claim 2, wherein the plurality of paramcters comprise voltage,

current, or wire feed speed, or a combination thereof.

4. The method of claim 1, wherein the data 1s stored in a cloud resource.

5. The method of claim 1, wherein each of the graphical traces 1s generated 1n a

cloud resource and the user viewable report page 1s populated in the cloud resource.

6. The method of claim 1, wherein the user viewable report page comprises a

web page viewable 1n a browser.

16
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7. The method of claim 1, comprising;

particular weld for the user viewable report page; and

transmutting the at least one user viewable selection page to the user viewing device.

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

indicia identifying the plurality of welds.

9. The method of claim 1, wherein at least one welding system of the plurality
of welding systems comprises a power supply, comprising power conversion circultry, control

circuitry, an operator mterface, and a network interface.

10. The method of claim 1, wherein at least one welding system of the plurality
of welding systems comprises a wire feeder, comprising a spool, a drive mechanism, drive

control circuitry, and an operator interface.

11. A welding system performance tracking system, comprising:

a communications component that in operation: accesses data representative of a
parameter sampled during a plurality of welds performed on a plurality of welding systems
remote from the communications component; and

transmits a user viewable report page to a user viewing device; and

at least one computer processor that in operation:

generates graphical traces of the accessed parameter for cach of the plurahty of
welding svstems: and

populates the user viewable report page with graphical indicia representative of the
traces, wherein the user viewable report page includes indicia identifying the plurality of
welding svstems, and

wherein the traces are generated and the report populated for comparison between
multiple sclected welding systems selected by the user via the identifving indicia from the

plurality of welding systems.

12. The systcm of claim 11, wherein the communications component accesses
data representative of a plurality of parameters sampled during the plurality of welds, and
wherein the at lcast onc computer processor gencrates a trace of cach of the plurality
of parameters, and populates the user viewable report page with graphical indicia

representative the traces.

17

CA 2892522 2018-06-01



13. The system of claim 11, wherein the parameter comprises voltage, current, or

wirc feed speed, or a combination thereof.

14. The system of claim 11, wherein the data 1s accessed from a cloud-based data

storage system.

15. The system of claim 11, wherein the at lcast one computer processor

comprises a cloud-based system.

16. The system of claim 11, wherein at least one welding system of the plurality

of welding systems comprisces a power supply, comprising power conversion circuitry, control

circuitry, an operator interface, and a network interface.

17. A non-transitory tangible computer readable medium comprising executable
instructions that when exccuted cause a processor to:

access data representative of a parameter sampled during a plurality of welds
performed on a plurality of welding systems;

generate a graphical trace of the parameter for cach of the plurality of welding
systcms;

populate a user viewable report page with graphical indicia representative of the
traccs, wherein the uscer viewable report page includes indicia identifying the plurality of
welding systems; and

transmmt the user viewable report page to a user viewing device, wherein the user
viewable report page 1s populated for comparison between multiple selected welding systems

of the plurality of welding systems selected by the user via the 1dentifying 1indicia.

18. The non-transitory tangible computer readable medium of claim 17, wherein
the 1nstructions, when executed, cause the processor to access data for a plurality of
parameters sampled during the plurality of welds, and generate graphical traces for each of the
plurality of paramecters, whercin the user viewable report page comprises graphical indicia
representative of each of the plurality of parameters over a time duration of the plurality of

welds.

19 The non-transitory tangible computer readable medium of claim 17, whercin

the instructions, when executed, cause the processor to store the data in a cloud resource.

18
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20. The non-transitory tangible computer readable medium of claim 17, wherein
the instructions, when executed, cause the processor to generate ecach of the graphical traces in

a cloud resource, and populate the user viewable report page i1n the cloud resource.

21. The non-transitory tangible computer readable medium of claim 17, wherein
the 1nstructions, when executed, cause the processor to:

configure at least one user viewable report page to receive a user selection of a
particular weld for the user viewable report page; and

transmit the at least one user viewable selection page to the user viewing device.

19
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