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(57) Abstract: The invention described herein generally per-
tains to a system (100, 200, 300) and method for detecting a
moisture with a flux used in a welding process (120). A
sensor (130) is employed with a flux source (110) that sup-
plies a welding operation or process in which the sensor de-
tects a moisture level with a flux within the flux source(110).
A monitor component (140) is configured to receive or ag-
gregate data from the sensor (130), wherein the data relates to
the moisture level associated with a flux supply or a portion
of flux.
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Flux Moisture Control for Sub-Arc Welding Process

[0001] This application claims the benefit of priority to U.S. Provisional Application Serial
No. 61/725,671, filed November 13, 2012, and entitled “FLUX MOISTURE CONTROL
FOR SUB-ARC WELDING PROCESS.” The entirety of the aforementioned application is

incorporated herein by reference.

Field of the Invention
[0002] The invention is related to a method according to claim 1, and to a welder system
according to claims 10 and 15. The invention described herein pertains generally to a sys-
tem and method that employs in-situ monitoring for moisture with a flux source that sup-

plies flux to a welding process.

Technical Background
[0003] Welding systems reside at the core of the modern industrial age. From massive
automobile assembly operations to automated manufacturing environments, these sys-
tems facilitate joining in ever more complicated manufacturing operations. One such ex-
ample of a welding system includes an electric arc welding system. This may involve
movement of a consumable electrode, for example, toward a work piece while current is
passed through the electrode and across an arc developed between the electrode and the
work piece. The electrode may be a non-consumable or consumable type, wherein por-
tions of the electrode may be melted and deposited' on the work piece. Often, hundreds or
perhaps thousands of welders are employed to drive multiple aspects of an assembly
process, wherein sophisticated controllers enable individual welders to operate within
relevant portions of the process. Hydrogen introduced into a weld operation or process
can compromise weld integrity based upon, for instance, hydrogen increasing porosity of
the weld. Hydrogen can be introduced into a weld operation or process through flux since

flux can absorb moisture from ambient air during storage.

[0004] As mentioned, a weld operation or process can be compromised with flux absorb-
ing moisture from ambient air of a welding environment and what is needed is an im-

proved welding technique to facilitate reduction of hydrogen in a weld process.
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Summary of the Invention
[0005] Against this background and in order to overcome the aforementioned disadvan-
tages and limitations it is an object to improve the welding technique. This problem is
solved by a method according to claim 1 and by a welder system according to claims 10
and 15. Preferred embodiments are subject of the subclaims. In accordance with the pre-
sent invention, there is provided a process for detecting moisture (e.g., gaseous-water
vapor) in a flux supply used during a welding process comprising the steps of: employing
a welding process with a portion of flux from a flux source; monitoring the flux source in-
situ to detect a level of moisture in the portion of flux; collecting a parameter related to the
welding process during the step of monitoring; and associating the parameter to the level

of moisture detected.

[0006] In accordance with the present invention, there is provided a welder system that
comprises: a flux source that supplies a portion of flux to a welding process; a sensor that
measures moisture with the portion of flux; a first component configured to collect a pa-
rameter related to the welding process; and a second component configured to aggregate

a moisture level for the portion of flux.

[0007] In accordance with the present invention, there is provided welder system that
comprises: means for employing a welding process with a portion of flux from a flux
source; means for monitoring the flux source in-situ to detect moisture in the portion of
flux; means for collecting a parameter related to the welding process during the step of

monitoring; and means for associating the parameter to the portion of moisture detected.

[0008] These and other objects of this invention will be evident when viewed in light of the

drawings, detailed description and appended claims.
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Brief Description of the Drawings
[0009] The invention may take physical form in certain parts and arrangements of parts, a
preferred embodiment of which will be described in detail in the specification and illus-

trated in the accompanying drawings which form a part hereof, and wherein:

[0010] Fig. 1 is a block diagram illustrating a welder system that facilitates detecting a

moisture level with a flux supply used for a weiding process;

[0011] Fig. 2 is a block diagram illustrating a welder system that adjusts a flux supply used

for a welding process based on a real-time detected moisture content;

[0012] Fig. 3 is a block diagram illustrating a welder system that employs a welding pa-

rameter for a welding process based upon a target moisture level of a portion of flux;

[0013] Fig. 4 is a flow diagram of adjusting a parameter of a welding process based upon

a moisture level detected with a portion of flux; and

[0014] Fig. 5 is a flow diagram of associating a moisture level reading of flux with a welder
parameter of a welding process.
Detailed Description of the Invention

[0015] Embodiments of the invention relate to methods and systems that generally relate
to detecting moisture with a flux used in a welding process. A sensor is employed with a
flux source that supplies a welding operation or process in which the sensor detects a
moisture level with a flux within the flux source. A monitor component is configured to re-
ceive or aggregate data from the sensor, wherein the data relates to the moisture level
associated with a flux supply or a portion of flux. In an embodiment, the welding process
(to which the flux is used) or the flux can be adjusted (e.g., moisture content adjustment)
based on the sensor data evaluated. In another embodiment, the moisture level detected
can be associated with a parameter of the welding process such that a measure of the pa-

rameter is correlated to the detected moisture level.
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[0016] The best mode for carrying out the invention will now be described for the pur-
poses of illustrating the best mode known to the applicant at the time of the filing of this
patent application. The examples and figures are illustrative only and not meant to limit
the invention, which is measured by the scope and spirit of the claims. Referring now to
the drawings, wherein the showings are for the purpose of illustrating an exemplary em-
bodiment of the invention only and not for the purpose of limiting same, Fig. 1 illustrates a
schematic block diagram of welder system 100 that facilitates detecting a moisture level
with a flux supply used for a welding process. Welder system 100 includes flux source
110 that supplies at least a portion of flux to weld process 120. By way of example and
not limitation, weld process can be any suitable welding operation that utilizes a portion of
flux from flux source 110 such as a sub-arc welding process. Still, it is to be appreciated
and understood that system 100 can be employed with any welding operation selected
with sound engineering judgment without departing from the intended scope of coverage

of the embodiments of the subject invention.

[0017] System 100 includes sensor 130 that detects a level of moisture within at least a
portion of flux used in welding process 120. Sensor 130 detects moisture within the flux
in-situ, wherein the flux can be contained or housed in flux source 110. By way of exam-
ple, and not limitation, flux source 110 can be any location related to a storage or con-
tainment of a portion of flux such as, but not limited to, a flux hopper, a flux buffer storage,
a container, a storage container, a manipulator, a flux separator, a flux recovery system, a
flux recycling system, among others. Sensor 130 detects real-time levels related to a
moisture amount with flux contained or used in flux source 110, which in turn, is used in
welding process 120. It is to be appreciated that sensor 130 can be a stand-alone sensor
(as depicted), incorporated into flux source 110, or a combination thereof. By way of ex-
ample and not limitation, sensor 130 can be a moisture sensor, a laser detection system,

among others.

[0018] System 100 includes monitor component 140 that is configured to collect or receive
data from sensor 130, wherein the data relates to the level of moisture detected in real-

time and in-situ for the flux or portion of flux. Monitor component 140 can be electronically

-4.
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coupled to sensor 130 to receive or request information associated with the detected lev-
els of moisture in the flux or in the flux used in flux source 110. It is to be appreciated and
understood that monitor component 140 can be a stand-alone component (as depicted),

incorporated into sensor 130, or a combination thereof.

[0019] Additionally, monitor component 140 is configured to collect one or more parame-
ters related to welding process 120. By way of example and not limitation, the parameter
can be a voltage for the welding process, a current for the welding process, a relative hu-
midity, a relative temperature, a diameter of a wire used in the welding process, a type of
the portion of flux, a hydrophilic amount of the portion of flux, a hydrophobic amount of the
portion of the flux, and the like. Based on the real-time data collection of sensor 130 and
the parameter, monitor component 140 correlates a detected level of moisture of flux to

the coliected parameter.

[0020] In an embodiment, a collected parameter reading or level can be correlated or cor-
respond to a level of moisture detected by monitor component 140. The correlation is util-
ized to configure a welding process (e.g., current or future) based on a target moisture
level. For instance, a first welding process can be monitored in which a moisture level A
is detected and a voltage (e.g., the parameter(s)) B is coliected. An additional welding
process can be targeted at the moisture level A in which monitor component 140 can con-

figure the voltage to be at voltage B to achieve such result (e.g., moisture level targeted).

[0021] In one embodiment, monitor component 140 is a computer operable to execute the
disclosed methodologies and processes, including methods 400 and 500 described
herein. In order to provide additional context for various aspects of the present invention,
the following discussion is intended to provide a brief, general description of a suitable
computing environment in which the various aspects of the present invention may be im-
plemented. While the invention has been described above in the general context of com-
puter-executable instructions that may run on one or more computers, those skilled in the
art will recognize that the invention also may be implemented in combination with other

program modules and/or as a combination of hardware and/or software. Generally, pro-

-5-
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gram modules include routines, programs, components, data structures, etc., that perform

particular tasks or implement particular abstract data types.

[0022] Moreover, those skilled in the art will appreciate that the inventive methods may be
practiced with other computer system configurations, including single-processor or multi-
processor computer systems, minicomputers, mainframe computers, as well as personal
computers, hand-held computing devices, microprocessor-based or programmable con-
sumer electronics, and the like, each of which may be operatively coupled to one or more
associated devices. The illustrated aspects of the invention may also be practiced in dis-
tributed computing environments where certain tasks are performed by remote processing
devices that are linked through a communications network. In a distributed computing en-
vironment, program modules may be located in both local and remote memory storage
devices. For instance, a remote database, a local database, a cloud-computing platform,
a cloud database, or a combination thereof can be utilized with monitor component 140.

[0023] The monitor component 140 can utilize an exemplary environment for implement-
ing various aspects of the invention including a computer, wherein the computer includes
a processing unit, a system memory and a system bus. The system bus couples system
components including, but not limited to the system memory to the processing unit. The
processing unit may be any of various commercially available processors. Dual micro-
processors and other multi-processor architectures also can be employed as the process-

ing unit.

[0024] The system bus can be any of several types of bus structure including a memory
bus or memory controller, a peripheral bus and a local bus using any of a variety of com-
mercially available bus architectures. The system memory can include read only memory
(ROM) and random access memory (RAM). A basic input/output system (BIOS), contain-
ing the basic routines that help to transfer information between elements within monitor
component 140, such as during start-up, is stored in the ROM.

[0025] Monitor component 140 can further include a hard disk drive, a magnetic disk

drive, e.g., to read from or write to a removable disk, and an optical disk drive, e.g., for

-6-
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reading a CD-ROM disk or to read from or write to other optical media. Monitor compo-
nent 140 can include at least some form of computer readable media. Computer readable
media can be any available media that can be accessed by the computer. By way of ex-
ample, and not limitation, computer readable media may comprise computer storage me-
dia and communication media. Computer storage media includes volatile and nonvolatile,
removable and non-removable media implemented in any method or technology for stor-
age of information such as computer readable instructions, data structures, program
modules or other data. Computer storage media includes, but is not limited to, RAM,
ROM, EEPROM, flash memory or other memory technology, CD-ROM, digital versatile
disks (DVD) or other magnetic storage devices, or any other medium which can be used

to store the desired information and which can be accessed by monitor component 140.

[0026] Communication media typically embodies computer readable instructions, data
structures, program modules or other data in a modulated data signal such as a carrier
wave or other transport mechanism and includes any information delivery media. The
term “modulated data signal” means a signal that has one or more of its characteristics
set or changed in such a manner as to encode information in the signal. By way of exam-
ple, and not limitation, communication media includes wired media such as a wired net-
work or direct-wired connection, and wireless media such as acoustic, Radio Frequency
(RF), Near Field Communications (NFC), Radio Frequency Identification (RFID), infrared,
and/or other wireless media. Combinations of any of the above should also be included

within the scope of computer readable media.

[0027] A number of program modules may be stored in the drives and RAM, including an
operating system, one or more application programs, other program modules, and pro-
gram data. The operating system in monitor component 140 can be any of a number of

commercially available operating systems.

[0028] The computer can operate in a networked environment using logical and/or physi-
cal connections to one or more remote computers, such as a remote computer(s). The

remote computer(s) can be a workstation, a server computer, a router, a personal com-
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puter, microprocessor based entertainment appliance, a peer device or other common
network node, and typically includes many or all of the elements described relative to the
computer. The logical connections depicted include a local area network (LAN) and a
wide area network (WAN). Such networking environments are commonplace in offices,

enterprise-wide computer networks, intranets and the Internet.

[0029] When used in a LAN networking environment, the computer is connected to the
local network through a network interface or adapter. When used in a WAN networking
environment, the computer typically includes a modem, or is connected to a communica-
tions server on the LAN, or has other means for establishing communications over the
WAN, such as the Internet. In a networked environment, program modules depicted rela-
tive to the computer, or portions thereof, may be stored in the remote memory storage de-
vice. It will be appreciated that network connections described herein are exemplary and

other means of establishing a communications link between the computers may be used.

[0030] Alternatively or in addition, a local or cloud (e.g., local, cloud, remote, among oth-
ers) computing platform can be utilized for data aggregation, processing, and delivery.
For this purpose, the cloud computing platform can include a plurality of processors,
memory, and servers in a particular remote location. Under a software-as-a-service
(SaaS) paradigm, a single application is employed by a plurality of users to access data
resident in the cloud. In this manner, processing requirements ai a local level are miti-
gated as data processing is generally done in the cloud, thereby relieving user network
resources. The software-as-a-service application allows users to log into a web-based

service (e.g., via a web browser) which hosts all the programs resident in the cloud.

[0031] In an example, a plurality of users can access a local or cloud database (e.g., local
database, cloud database, remote database, among others) computing platform (e.g.,
monitor component 140) via a web-based application on a computing device, such as a
tablet, pad, laptop, cell phone, computer, or other component. The web-based application
can allow a user to configure particular reports that quantify data in substantially any for-

mat and in comparison to any number of metrics, such as performance benchmarks and

-8-
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the like. Moreover, the software applications can be updated and distributed in a global
fashion to insure that each user is using the latest and greatest technology.

[0032] Fig. 2 illustrates welder system 200 that adjusts a flux supply used for a welding
process based on a real-time detected moisture content in order to reduce hydrogen con-
tent in a weld. System 200 includes monitor component 140 that coliects real-time data
related to moisture levels of flux (e.g., contained within flux source 110, used with flux
source 110, or a combination thereof) detected by sensor 130. Monitor component 140
can modify at least one of flux source 110 or welding process 120 based upon the de-
tected moisture level. Moreover, monitor component 140 collects or receives a meas-

urement or reading of a parameter of welding process 120.

[0033] System 200 includes adjust component 210 that is configured to modify at least
one of welding process 120, flux source 110, a portion of flux, or a combination thereof.
[n an embodiment, adjust compaonent 210 utilizes a threshold range in which the threshold
range indicates acceptable detection levels for a moisture level. It is to be appreciated
that the threshold range can be dynamically adjusted, statically defined, or a combination
thereof. For instance, a real-time loop can be utilized to continuously identify a threshold
or threshold range and adjust based on each reading or level detection with a suitable cy-
cle, frequency, or sampling rate. Moreover, the threshold can be a range that accounts
for variations in readings based on, for instance, a type of welding process, an environ-

ment of the welding process, sensitivity to moisture or hydrogen, among others.

[0034] Based on a threshold range, adjust component 210 can adjust or modify system
200. For instance, if the detection of moisture is within a defined threshold range (e.g., a
tolerable level of moisture for the flux), no adjustment may be made. Yet, if the detection
of moisture is outside the defined threshold range (e.g., an intolerable level of moisture for
the flux), an adjustment may be made. For instance, the adjustment by adjust component
210 can be, but is not limited to being, a termination of welding process 120, a stoppage
of a portion of welding process 120, an adjustment to a moisture level of flux (e.g., in-

crease moisture level, decrease moisture level), an adjustment of a humidity level of flux,

-9.
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among others. For instance, a level of moisture that is too high for a threshold range can
trigger an adjustment (e.g., lowering in this case) to the moisture level of flux by heating

the flux to a temperature to remove excess moisture.

[0035] By way of example and not limitation, monitor component 140 can aggregate data
in data store 220. In another embodiment, welding process 120 can communicate one or
more parameter or data to data store 220, wherein monitor component 140 accesses
such data or parameters. It is to be appreciated that data store 220 can be a local data-
base, a cloud database, or a combination thereof and monitor component 140 accesses
data therefrom in order to evaluate and identify a parameter, moisture level, or hydrogen

level of a weld.

[0036] It is to be appreciated that data store 220 can be a stand-alone component (as de-
picted), incorporated into monitor component 140, incorporated into sensor 130, or a
combination thereof. A “data store” or ‘memory” can be, for example, either volatile
memory or nonvolatile memory, or can include both volatile and nonvolatile memory. The
data store of the subject systems and methods is intended to comprise, without being lim-
ited to, these and other suitable types of memory. In addition, the data store can be a
server, a database, a hard drive, a flash drive, an external hard drive, a portable hard
drive, a cloud-based storage, and the like.

[0037] Fig. 3 illustrates welder system 300 that employs a welding parameter for a weld-
ing process based upon a targeted moisture level of a portion of flux. System 300 further
includes match component 310 that is configured to evaluate one or more collected pa-
rameters of welding process 120 in order to configure an additional welding process 320.
In other words, match component 310 can leverage collected data (e.g., moisture level
and corresponding welding parameter reading, hydrogen level of a weld and correspond-
ing welding parameter reading, among others) to control or configure a second welding
process that includes similar characteristics or desired characteristics related to the col-

lected data.

-10-
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[0038] For example, additional welding process 320 can desire a particular moisture level.
Based on the real-time data collections related to welding process 120 and/or other proc-
esses (historically collected and tracked), the particular moisture level can be achieved by
implementing one or more parameter settings associated with such moisture level. It is to
be appreciated that any number of parameters collected for a moisture level can be util-
ized with additional welding process 320.

[0039] In another example, system 300 corresponds a moisture level detected with the
flux source to a hydrogen content detected with a weld created from the welding process.
Based on such real-time data collections (e.g., moisture levels and corresponding hydro-
gen content for welds) related to welding process 120 and/or other processes (e.g., his-
torically collected and/or tracked), a particular hydrogen level can be targeted for addi-
tional welding process 320 in which a corresponding moisture level can correspond and

implement in additional welding process 320 based on data from welding process 120.

(0040] In an embodiment, system 300 can further adjust the welding process based on
the moisture level of the portion of the flux. By way of example and not limitation, a mois-
ture level with the flux source can be adjusted, a temperature controller that regulates a
temperature for the portion of flux can be adjusted, or a humidity leve! associated with the
flux can be adjusted. In an embodiment, the system associates a collected parameter
with a moisture level detected for the portion of flux used in the welding process. Fur-
thermore, the parameter can be utilized or employed with an additional welding process to
achieve a targeted moisture level (e.g., the targeted moisture level was detected with the
parameter implemented). By way of example and not limitation, the parameter is at least
one of a voltage for the welding process, a current for the welding process, a relative hu-
midity, a relative temperature, a diameter of a wire used in the welding process, a type of
the portion of flux, a hydrophilic amount of the portion of flux, or a hydrophobic amount of
the portion of the flux.

[0041] System 300 can include a monitoring platform (e.g., software-based, hardware-

based, remote, cloud-based, local, combination thereof) that measures and records mois-
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ture level of flux during a weld process. The platform can monitor the physical or chemical
characteristics of welding flux during the welding process, which can be integrated into an
enterprise wide production monitoring system. In response to the data captured, weld pa-
rameters can be changed within a welding process (e.g., submerged arc process) based
upon the previously measured physical or chemical characteristics of welding flux in real-

time as the weld progresses.

[0042] System 300 or monitoring platform can include one or more sensors (e.g., sensor
130) to measure moisture in flux. In an embodiment, the sensors can be located within the
flux delivery system (e.g., flux supply source for a weld operation). By way of example and
not limitation, the sensor can be located on a bottom end of a flux hoppers, at a buffer
storage, at a rear head, at a manipulator, at a flux accumul‘ator, among others. The data
collected from the sensor can be communicated to or collected by the system platform
(e.g., periodically, continuously, and the like) during weld processes. Capturing such data
can allow metrics to be stored along with the production of components in manufacturing.
An acceptable moisture content level can be used as a quality metric that is used. If the
moisture level is too high, the system can, for example, shut down the weld operation to
prevent the use of poor flux, which can lead to a low quality weld. This data can be used

for warranty claims to provide traceability and better facilitate quality control.

[0043] In view of the exemplary devices and elements described supra, methodologies that
may be implemented in accordance with the disclosed subject matter will be better appre-
ciated with reference to the flow charts and/or methodologies of Figs. 4 - 5. The method-
ologies and/or flow diagrams are shown and described as a series of blocks, the claimed
subject matter is not limited by the order of the blocks, as some blocks may occur in differ-
ent orders and/or concurrently with other blocks from what is depicted and described
herein. Moreover, not all illustrated blocks may be required to implement the methods

and/or flow diagrams described hereinafter.

[0044] Sequentially, the following occurs as illustrated in the decision tree flow diagram
400 of Fig. 4 which is a flow diagram 400 that adjusts a parameter of a welding process

-12-
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based upon a moisture level detected with a portion of flux. A welding process can be
employed with a portion of flux from a flux source (reference block 410). The flux source
can be monitored in-situ to detect a level of moisture in the portion of flux (reference block
420). A parameter related to the welding process can be collected during the step of moni-
toring (reference block 430). The parameter can be associated with the level of moisture
detected (reference block 440).

[0045] Fig. 5 illustrates flow diagram 500 related to associating a moisture level reading of
flux with a welder parameter of a welding process. A portion of moisture (e.g., an amount
of moisture) for a portion of flux used in a welding process is detected (reference block
510). The portion of moisture is compared to a threshold range to determine whether the
portion of moisture is within the threshold range (reference block 520). If the portion of
moisture is within the threshold range, the methodology 500 continues to detect the portion
of moisture for a portion of flux (reference block 510). If the portion of moisture is not
within the threshold range, the methodology continues to adjust the welding process (ref-
erence block 530). By way of example and not limitation, the welding process can be ad-
justed by a shutdown (e.g., a termination of the welding process, a stoppage of the welding
process, among others), a temperature adjustment for the flux or a storage area for the
flux, an adjustment to a moisture level for the flux, a humidity adjustment, an adjustment to

a parameter of the welding process, among others.

[0046] In an embodiment, the parameter is at least one of a voltage for the welding proc-
ess, a current for the welding process, a relative humidity, a relative temperature, a diame-
ter of a wire used in the welding process, a type of the portion of flux, a hydrophilic amount
of the portion of flux, a hydrophobic amount of the portion of the flux, among others. In
another embodiment, the method includes identifying a threshold range for the portion of
moisture detected with the flux source and communicating a notification based on a com-
parison of the threshold range to the portion of moisture detected. in an embodiment, the
method includes terminating the welding process based on the comparison, wherein the

comparison indicates the portion of moisture detected is outside the threshold range. In an
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embodiment, the welding process can be adjusted based on the comparison, wherein the

comparison indicates the portion of moisture detected is outside the threshold range.

[0047] In an embodiment, the method includes removing moisture from the flux source
based upon the comparison. In an embodiment, the method includes heating the portion
of flux from the flux source to remove moisture based on the comparison. The method
includes identifying a target level of moisture for an additional welding process and utilizing
one or more collected parameters from the welding process with the additional welding

process to achieve the target level of moisture within the additional welding process.

[0048] In an embodiment, the method includes correlating the detecting portion of moisture
from the flux source to a reading of the parameter. The method can include aggregating a
reading of the portion of moisture detected of the flux source for the welding process. For
example, the method can include utilizing the reading as a threshold for an additional weld-
ing process, wherein the threshold includes a deviation. In another example, the method
can include utilizing the parameter with an additional welding process to achieve the read-
ing of the portion of moisture detected of the flux source. In an embodiment, the method
includes comparing at least -one parameter of the welding process with at least one pa-
rameter of an additional welding process and generating a threshold range for one or more

welding processes based on the comparison.

[0049] The above examples are merely illustrative of several possible embodiments of
various aspects of the present invention, wherein equivalent alterations and/or modifica-
tions will occur to others skilled in the art upon reading and understanding this specification
and the annexed drawings. In particular regard to the various functions performed by the
above described components (assemblies, devices, systems, circuits, and the like), the
terms (including a reference to a “means”) used to describe such components are intended
to correspond, unless otherwise indicated, to any component, such as hardware, software,
or combinations thereof, which performs the specified function of the described component
(e.g., that is functionally equivalent), even though not structurally equivalent to the dis-

closed structure which performs the function in the illustrated implementations of the inven-
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tion. In addition although a particular feature of the invention may have been disclosed with
respect to only one of several implementations, such feature may be combined with one or
more other features of the other implementations as may be desired and advantageous for
any given or particular application. Also, to the extent that the terms “inciuding”, “includes”,
“having”, “has’, “with”, or variants thereof are used in the detailed description and/or in the

claims, such terms are intended to be inclusive in a manner similar to the term “compris-

ing.

[0050] This written description uses examples to disclose the invention, including the best
mode, and also to enable one of ordinary skill in the art to practice the invention, including
making and using any devices or systems and performing any incorporated methods. The
patentable scope of the invention is defined by the claims, and may include other exam-
ples that occur to those skilled in the art. Such other examples are intended to be within
the scope of the claims if they have structural elements that are not different from the literal
language of the claims, or if they include equivalent structural elements with insubstantial

differences from the literal language of the claims.

[0051] The best mode for carrying out the invention has been described for purposes of
illustrating the best mode known to the applicant at the time. The examples are illustrative
only and not meant to limit the invention, as measured by the scope and merit of the
claims. The invention has been described with reference to preferred and alternate em-
bodiments. Obviously, modifications and alterations will occur to others upon the reading
and understanding of the specification. It is intended to include all such modifications and
alterations insofar as they come within the scope of the appended claims or the equiva-

lents thereof.
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REFERENCE NUMBERS
100 welder system

110 flux source

120 weld process

130 sensor

140 monitor component
200 welder system

210 adjust component
220 data store

300 welder system

310 match component
320 welding process
400 diagram

-16 -

410
420
430
440
500
510
520
530

PCT/IB2013/002520

reference block
reference block
reference block
reference block
diagram
reference block
reference block
reference block
moisture level

voltage



WO 2014/076537 PCT/IB2013/002520

What is Claimed is:

1.

A method, comprising:

employing a welding process with at least a portion of flux from a flux source;
monitoring the flux source in-situ to detect a level of moisture in the portion of
flux;

collecting a parameter related to the welding process during the step of
monitoring; and

associating the parameter to the level of moisture detected.

The method of claim 1, the parameter is at least one of a voltage for the
welding process, a current for the welding process, a relative humidity, a
relative temperature, a diameter of a wire used in the welding process, a type
of the portion of flux, a hydrophilic amount of the portion of flux, or a hydro-

phobic amount of the portion of the flux.

The method of claim 1 or 2, further comprising:

identifying a threshold range for the portion of moisture detected with the flux
source;

communicating a notification based on a comparison of the threshold range

to the portion of moisture detected.

The method of any of the claims 1 to 3, further comprising terminating the
welding process based on the comparison, wherein the comparison indicates
the portion of moisture detected is outside the threshold range, and/or further
comprising adjusting the welding process based on the comparison, wherein
the comparison indicates the portion of moisture detected is outside the

threshold range.

The method of any of the claims 1 to 4, further comprising removing a mois-
ture from the flux source based upon the comparison, and/or, further com-
prising heating the portion of flux from the flux source to remove moisture

based on the comparison.
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The method of any of the claims 1 to 5, further comprising:

identifying a target level of maisture for an additional welding process; and
utilizing one or more collected parameters from the welding process with the
additional welding process to achieve the target level of moisture within the

additional welding process.

The method of any of the claims 1 to 6, further comprising correlating the
detecting portion of moisture from the fiux source to a reading of the parame-
ter, and/or further comprising aggregating a reading of the portion of mois-
ture detected of the flux source for the welding process.

The method of any of the claims 1 to 7, further comprising utilizing the read-
ing as a threshold for an additional welding process, wherein the threshold
includes a deviation, and/or further comprising utilizing the parameter with an
additional welding process to achieve the reading of the portion of moisture

detected of the flux source.

The method of any of the claims 1 to 8, further comprising.

comparing at least one parameter of the welding process with at least one
parameter of an additional welding process; and

generating a threshold range for one or more welding processes based on

the comparison.

A welder system (100, 200, 300), comprising:

a flux source (110) that supplies at least a portion of flux to a welding proc-
ess (120);

a sensor (130) that measures a moisture with the portion of flux;

a first component configured to collect a parameter related to the welding
process (120); and

a second component configured to aggregate a moisture level for the portion
of flux.
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11.

12.

13.

14.

15.

The welder system (100, 200, 300) of claim 10, further comprising a third
component configured to adjust the welding process (120) based on the

moisture level of the portion of the flux.

The welder system (100, 200, 300) of claim 10 or 11, the third component
adjusts at least one of a moisture level with the flux source (110) or a tem-

perature controller that regulates a temperature for the portion of flux.

The welder system (100, 200, 300) of any of the claims 10 to 12, the first
component associates the parameter collected with the moisture level for the
portion of flux used in the welding process (120), and/or the first component
utilizes the parameter with an additional welding process (120) to achieve the

moisture level.

The welder system (100, 200, 300) of any of the claims 10 to 13, the pa-
rameter is at least one of a voltage for the welding process (120) , a current
for the welding process (120), a relative humidity, a relative temperature, a
diameter of a wire used in the welding process (120), a type of the portion of
flux, a hydrophilic amount of the portion of flux, or a hydrophobic amount of
the portion of the flux.

A welder system (100, 200, 300), comprising:

means for employing a welding process (120) with at least a portion of flux
from a flux source (130);

means for monitoring the flux source (110) in-situ to detect a level of mois-
ture in the portion of flux;

means for collecting a parameter related to the welding process (120) during
the step of monitoring; and

means for associating the parameter to the level of moisture detected.
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