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1.0 ABSTRACT

This report marks the realization of a welding package
conceptual idea, generated by the author in early 1993. The
devel oprment of a prototype ultra-portable (less than 50 |bs.)
wel ding power supply/wire feeder conbination wthin one
encl osure has been successfully designed, prototype devel oped,
welding laboratory tested, and wutilized/evaluated in a
shi pyard production environnent. The unit even in its proto-
type enclosure design (sheet netal verses fiberglass or
injection plastic nolded) weighs under 50 pounds and has a
operating range of up to 300 anperes DC at 60% duty cycle
while perform ng SMAW (shielded nmetal arc welding), FCAW (fl ux
cored arc welding), and GVAW (gas netal arc welding, spray and
short circuit) processes. The prototype's design offers the
operator four process options along wth nobility and
simplicity of set up

2.0 OBJECTI VE

Devel op and evaluate a wel di ng equi pnment prototype that
has the potential to significantly enhance welding
productivity due to its unique design, portability, physica
size and process selection options. The design should
incorporate a welding power supply and wire feeder conbined
within the sane enclosure and allow selection of nmultiple
wel di ng processes. The unit should maintain the application
diversity, sinmplicity and portability of the sinplest process,
shi el ded manual metal arc welding (SMAW, while offering it
and higher productivity welding processes such as gas neta
arc welding (GVAW and flux cored arc wel ding (FCAW.

To neet these aggressive objectives a plan was devel oped
with significant mlestones divided into five mgjor task
areas, spanning a sixteen nonth period. These tasks and the
events within each one are shown in Appendix (A), Gantt Chart
of Major Tasks and Performance Peri ods.

3.0 BACKGROUND

Wlding in the shipbuilding industry is perforned
utilizing any one of five basic and w dely used processes:
SVAW - shielded netal arc welding; GIAW - gas tungsten arc
wel ding; GVAW - gas netal arc welding (pul se, spray and short
circuit); FCAW- flux cored arc welding; SAW - subnerged arc
wel di ng.



SMAW t he sinPIest most basic process and the backbone of
most heavy steel fabrication facilities, requires the |east
nmonetary 1 nvestment and is the easiest to relocate from one
wel ding area to another. It requires only a power source,
ground cable to work and el ectrode |ine that can be extended
aﬁ_to several hundred feet to the weld site. O her than GTAW

ich is primarily used for sheet netal, thin materials and
sone pipe, it’'s productivity (man-hours spent per pounds of
weld netal deposited) is the lowest of the five basic
processes discussed earlier. Wen it is feasible and there is
an(fcononical advant age, higher productivity processes are
used.

In conparison, a higher productivity process such as GVAW
woul d require a simlar size power supply and the same ground
cable and electrode lead; in addition to gas and control
cables for the wire feeder. Wien these | arger bundl es of
cables are routed through the construction areas, relocation
is difficult, additional personnel are often required and many
tines the lines because of their routing create a safety
concern. Many power suppliers (SVAW & | ack renote
control capability and require several trips, by the welder
fromthe job site to the power source for paraneter adjustnent
prior to and while performng production meldinﬁ: As a result,
some of the man hour savings realized by higher welding
deposition rates through wutilizing the nmore efficient
processes are eroded by the relocation and set—up |abor. For
portability and expediency, SMAWis often a nore econom ca
opti on.

The physical configuration and design of conventi onal
transfornmer-type nulti-purpose/process wel ding power suPpIies
and wire feeders restrict their nobility and require val uable
space at the work/construction site. The power supply itself
is normally located at sone central location and the wre
feeder is noved to the various welding sites within a given
radi us, dependent upon the length of interconnecting cables.
These factors conbined with the ones |isted below restrict
wi de spread nobility and decrease utilization in shipyard
environments of higher productivity sem-automatic wre
processes.

. New mul ti-process welding power supplies wth
outpHés in the 300 anpere range still weigh 85 to
150 | bs.

. Wre feeders weigh from28 to 50 I bs. without wre.

. The wei ght of the interconnecting cable assenbly
itself, wll average alnost 2 |bs per foot. _

. Support |abor and equipnent (forklift/crane) is
required for set-up and rel ocati on whenever ship
erection sequences, schedul es or mai nt enance

necessit ates.



When considering the optinmum type of equipnment to
purchase and use in a shipbuilding construction environnment
many factors such as application diversity, portability and
productivity are reviewed for return on investnent.

4.0 APPROACH

Newport News Shipbuildin% (NNS) initially conducted
mar ket pl ace searches to benchmark present technology. This was
acconpl i shed through phone conversations, correspondence and
meetings with representatives of the major welding equipnent
manufacturers. An extensive review of simlar product tyPe
availability and present technol ogy was conducted. The result
of our efforts was identification of major welding equipnent
manuf acturers that were not only interested in the project but
several had contenpl ated/ performed sone rel ated research

Exanpl es of simlar existing product |lines include Lincoln's
"SP-100/ 130", Hobart’'s "Handler 120", MIller's "MIlermatic
130" and L-Tee’'s "M g 130". Al of which operate from 115 or
230 VAC, are designed for light/thin materials and have very
| ow duty cycles at anperages up to 130. These units do not
i ncorporate inverter technology, are heavy ( 57 - 73 Ibs.) and
exceed our weight requirenments even at these |ower outputs.

Based on the information obtained during the marketpl ace
search, equipment specifications, prelinminary devel oprent
timetabl es and construction schedules were conpiled into a
purchase order solicitation.

A list was generated of welding equipnment manufacturers
Interested and capabl e of participating in the devel opnent of
an ultra-portable GVAW wel di ng power supply and w re feeder
conbination within one enclosure. Mst manufacturers that were
contacted felt that the project was very worthwhile but felt
that the weight restrictions elimnated nost of their on-the-
shel f conmponents and the devel opnental time period which woul d
require some nodules to be devel oped from scratch was nuch too
short. After extensive discussions with interested meldin%
equi pmrent manufactures who felt that they could undertake suc
a project, the list was narrowed to five potential suppliers.

The undertaking of such a project in the limted twelve
month tine frame left a mniml devel opmental period. To nost
effectively convey the urgency of the project, a very sinple
and straight-forward purchase order was developed for
submttal to interested welding equi pment manufacturers. Mjor
hi ghlights of the purchase order were as follows:



Devel op and construct an ultra-portable inverter-

type GVAW power supply/Wre feeder conbination
wthin one enclosure. It will also have the
capabilities and output connector for switching to
SMAW  The conpleted unit should be capable of

performng GVAWshort circuit, GVAWspray and FCAW
while neeting the follow ng specifications and
operating characteristics:

A. \elding output approxinmately 12 - 38 volts DC and
50 - 300 anperes DC at 60% duty cycle.

B. Welding torch length GVAW FCAW - 15 ft., SMAW -
25 ft. with both having quick disconnects.

c. Process controls should include: contactor, weld
current and voltage control, shielding gas purge,
wre feed speed control, cold wre inch, anti-
stick/burn back, pre/post flow gas capabilities,
GVAW SMAW swi tch, voltage and anperage neters,
etc. and will be contained within the power
supply/wre feeder enclosure and readily
accessible to the operator.

D. The wire feed nmotor and wire spindle assenbly for
a standard 10 I b./8 inch spool will be contained
wthin the enclosure but -be readily accessible
to the operator w thout him being exposed to the
unit’s circuitry.

E. Wre feeder m ninum capabilities shall be .023
through . 045 inch hard and soft wires, .035
through 1/16 inch flux core and have wire feed
speed ranges of approxinmately 50 - 650 |PM

F. Optinum input voltage/phase will be single phase
115 VAC with an input current of 20 anperes at
rated |oad. An optional input voltage/phase woul d
be single or three phase 230/460 VAC

G Unit weight should be approximtely 50 pounds,
excl usive of detachable itens such as GVAW torch
SMAW cabl e, ground cable and wire spool. It nust
be configured such that it is capable of being
re-located by one person.

The solicitation packages were sent to the top five
equi pnment manufacturers who had expressed interest in the
project. The selection of a manufacturer was based on their
ability to nmeet the stated specification «criteria and
acconplish the project within the planned schedul e.



5.0 DEVELOPMENT

M T. Glliland, Inc. was selected to develop the power
supply/wre feeder conbination. Hs response to our
solicitation included a proposal to revise the tinmetables and
sequence of the original mlestone/paynment schedul e w thout
affecting the overall tine frane. This change better served
all partres involved by devoting nore of thelr resources and
time to the critical devel opnental stage of the product. This
change was approved by the NSRP Program Manager and the Gantt
Chart outlining the various TASKS and their major activities
was revised to reflect the changes.

5.1 DEVELOPMENT - PHASE ONE

NNS issued a purchase order to M T. Glliland, Inc. on
March 14, 1995 for the devel opnent and manufacture of subject
unit. An initial nmeeting was held on 4/07/95 with D. M
VWieel er, NNS Project Supervisor, and M T. Glliland at his

manufacturing facility., Also in _attendance were the
i ndi vidual s responsible for the Project's devel opment and
subsequent manufacture (Kenneth Glliland & Brent Hughes). The

itens below are the highlights of this meeting.

| Di scussions centered around application advantages,
concept ual make- up/ |l ayout of the  wunit, their
experiences with various hi-tech/state of the art
el ectronic devices, the technical approach which
they plan to pursue and the project mlestones.

Primary input voltage was discussed and the group
consensus was to use 460 volts, three phase.
Qutlined below are the highlights of this
di scussi on:

(1) Each voltage (115, 230, or 460 VAC) has
certain advantages and di sadvant ages.

(2) The proposed 115 volt single phase nodel
will require nore power than the 20 anpere
suggested circuit can supply.

(3) New ships under construction and those in
service nornally would have 460 VAC avail abl e.
(4) Single phase operation would require adding
Snpoaplng capacitance, thereby increasing the
wei ght .

(5) The primary current draw on 460 VAC woul d
be the | east of the three, thereby requiring a
l'ighter and snal |l er gauge input cable.

5



. Their Pro?ress at this point included receipt of a
speci a i ghtweight transformer core material
actual wnding of the transforner itself and
nounting it to a nock—-up heat sink for testing
gﬂposes. Numer ous ot her el ectronic devices had

een ordered for prelimnary conponent eval uation
including electrical outputs and tenperature
range/ variations.

. A wde range of wre feeding methods were
di scussed. We shared our prior experiences with the
various devices avail able.

The concl usion of this neeting marked the conpletion of
the project’s TASK | requirenents.

5.2 DEVELOPMENT- PHASE TWO

This phase, approximately twenty-one weeks after purchase
order placement, was designed to evaluate the manufacture’'s
devel opnental progress, review the conceptual welding machine
package and w tness operation of a breadboard "concept" wunit.

The NNS Proj ect Supervisor visited the manufacturer's
pl ant on August 9, 1995. The purpose was to evaluate their
progress to date, review the conceptual package, witness its
operation and determne if the purchase order requirenments for
Task Il had been fulfilled. Qutlined below are the highlights
of this trip.

. Prior to this visit, prelimnary enclosure design
and configurationiproposals were conpil ed based on
inPut solicited from Newport News Shipbuilding
wel di ng producti on, equi prent  mai ntenance and
wel ding technical personnel . Based on t hei
conbined input, a design sketch and the rationale
for physical |ocations of various conponents was
devel oped and forwarded to the manufacturer

. A neeting was held with M T. Glliland, President,
and the persons in charge of the project. During
this meeting di scussi ons centered around
devel opnent al experiences, vari ous conponent
characteristics, operational testing/results and
the chal | enges of encapsulating all the conponents
into one enclosure.

0 The nmajor portion of this visit was spent review ng
and welding wth the Dbreadboar unit. The



electrical modules and circuitry were laid out on
three different workbenches. Each workbench’s
contents were as follows: wire feeding mechanism
and controller on one; the second included the main
transformer, method of rectification with heat sink
and cooling fans; and the third consisted of the
inverter control/logic breadboarded circuit board.

The welding processes performed were:

SMAW: 1/8" & 5/32" dia. 7018 electrodes, 130-185 A
FCAW: .052" dia. 71T-1 wire, CO, gas, 225 A/23.5 V
GMAW (spray) : .045" dia. 70S-3 wire, 95/5 gas,

215 Amps/ 24 Volts
GMAW (short circuit): .035" dia., 70S-3 wire, 75/25
gas, 115 amperes/15.5 volts.

The welding characteristics (arc starting and
welding) of SMAW and GMAW (spray) required some
fine tuning within the inverter’s electronic
circuitry. Some component values, length of
time/current and slope/ramp up values, and other
minor adjustments were made during our testing. The
ability to qulckly make these changes during
development is one the significant advantages of
inverter technology and its electronic circuitry.
Total weight of the unit was a primary design
factor and specification of the purchase order.
During discussions we reviewed the various
components that will make up the complete package,
not including the enclosure and determined their
total weight to be approximately 39 1lbs.

The final production model enclosure may not be
configured the same as the prototype. The prototype
was hand constructed/welded instead of fabricated
from molded plastic/fiberglass type materials and
may be somewhat heavier. The vendor still projected
the completed unit to be under the 50 1lbs. weight
specification.

The meeting was very productive and the operational
testing of the-breadboard unit was highly successful. A

concept ual

package design was agreed upon, and over the next

four weeks the parts and pieces were installed int a
compl eted prototype unit. Al requirements of TASK 11 had been
acconplished at this tinme.



5.3 DEVELOPMENT - PHASE THREE

Thi s phase conpleted the project’s devel opnmental work and
a denonstration of the prototype’s abilities to NNS production
wel di ng and mai ntenance representatives was conducted at the
manufacturer’s facility. This visit was to eval uate/test the
final version of the prototype prior to it being shipped to
NNS for the Welding Laboratory and Production Evaluation. The
maj or areas of concern included:

. Vel di ng out put capabilities/arc characteristics by
process (SMAW GVAW FCAW

. Wre  feeding per f or mance/ consi st ency Wi t hin
specified ranges and wire types

. OfJerat i onal /| ocation of process controls/swtches

. El ectrical circuitry operation including conponent
| ayout for maintenance/repair

. User/operator friendliness

. Overall weight (under 50 Ibs) and portability

. Conmpl i ance wi th purchase order specifications

An initial meeting was held in their Wlding Lab with
M T. Glliland, President, and the persons in charge of the
project. W discussed the various aspects of the devel opnental
project and the features of the prototype so everyone would be
acquainted with the machine. Below is information by wel ding
process and our conclusion at the conpletion of the testing.

| The operational characteristics (arc stability) of
t he SMAW process (el ectrodes: 5/32" dia. 11018 &
7018; 1/8 'dia. 70/30 CUN & 309-15) was ver
erratic and had excessive spatter. After severa
adjustnents it was determned that an additi onal
resi stance (inductance) was needed in the output
circuit. An Inductance was connected externally in

the secondary output circuit and after evaluating

several value ranges, the optinmum was determ ned
based on arc performance over the wel dabl e range of
the above el ectrode types and sizes.

GNAW (short circuit) was evaluated in the flat,

vertical up and down positions using Type 70S-3,

.035" wire and 75A/ 25C0O,gas. It perforned very well

with excellent arc starting and ood arc
maneuverability. Parameters ranged from 95 anps @
16.5 volts to 195 anps @ 20 volts.

. GVAW (spray) was evaluated with Type 70S-3, .045"

w re and 95A/5C0,gas. Paraneters ranged from 200
anps @24.5 volts up to 255 anps @28 volts. The
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arc was_very stable wth a good distinctive cone
shape. The unit’s internal current limting device
prematurely shut the unit down as we approached the
upper anperage value (300 anps). Glliland
representatives explained that the overload device
was set too |ow and would require adjustnment to
al  ow maxi num output. This change had to be made on
the unit's internal circuit board.

FCAW with .045" wire Type 71T-1 wire using
75AR/ 25C0,gas was denonstrated for fillet welding
in the vertical position, both upward and downward
progression. A butt was also welded vertically with
ceramc back|na tape (3/16" opening) wth as-wel ded
accept abl e backsi de reinforcenent.

The unit's cooling fans functioned very well. The
heat sink tenperature was nonitored and never
exceeded 112° F even when the current limting
device shut the unit down. \Wen wel ding was stopped
for three to four mnutes, the fans would bring
the heat sink tenperature back to ambient.

Total weight of the unit was a prinary desi%n
factor and specification of the purchase order. The
prototype is 20" L X 12" WX 14" H and wei ghs 49
pounds. The encl osure was fabricated from sheet
alumnum Production units would be constructed
from nol ded plastic/fiberglass which should further
reduce the overall weight.

The following items were discussed and the vendor agreed
that the changes woul d be conpleted before shipping to NNS for
the Welding Lab and Production Eval uati ons.

1)

2)

Install a resistor for inductance in the SMAW out put
circuit.

The outer case of the enclosure was secured wth small
sheet netal screws. Because the unit mght be lifted
overhead with a crane and possibility by the handles,
the group concurred that bolts with nuts and | ock
washers woul d be used where the case attaches to the
main structure of the unit.

A center handle was needed to allow increnental
movenent by the operator with one hand.

Pre/ post purge gas delay and wire anti-stick features
were not avallable and would need to be incorporated
into the circuitry.



5) The gas purge switch could be accidently cut on and
continue to purge gas through the torch when not
wel ding. W requested a spring | oaded nonentary
contact swtch be used since the unit would be used
internally shipboard.

6) The output current limting circuit required _
adﬂustnent to allow full usage of the unit’'s entire
wel ding current/voltage ranges in all processes.

The project team was very pleased with the overall
testing and performance of this Innovative enhancenent to
wel di ng technol ogy and equi pnent ingenuity. Al parties
concerned felt that the identified changes/inprovenents were
mnor in nature and would be conmpleted prior to the schedul ed
shi pment date to Newport News Shipbuilding.

6.0 EVALUATION-NNS WELDING LABORATORY

During this evaluation period several significant events
occurred that resulted in a request and subsequent approval
for a four-nonth extension to the job order’s performance
period with no additional cost to the project. This changed
the project conpletion date from February 1, 1996 to June 1,
1996. The extension was needed to resol ve Berfornance probl ens
di scovered during the initial Wl ding Lab evaluation of the
prototype unit (Task 1V). W considered the additional tine
requested to be warranted based on the uncertainty of the
corrective actions to be taken at that time, availability of
necessary conponents, and retesting necessary hefore
undertaking another Wl ding Lab eval uation

6.1 EVALUATION - NNS WELDING LABORATORY
PHASE ONE

The vendor prototype unit was initially received at
Newport News Shipbuilding on Cctober 2, 1995. Its receipt
conpleted the requirenments of Task III. Several photograpﬁs
were taken to illustrate its portability to NNS s production
wel di ng trade management personnel (see Appendix B).

During NNS' S initial Welding Lab evaluation (first step
of Task 1V) excessive spatter/erratic arc characteristics in
SMAW node, insufficient pinch effect on the wre during
droplet transfer in the W short arc node and internttent
| oss of wire feed speed control (attributed to external

10



transi ent voltages/frequencies) were observed. These probl ens
wer e significant enou?h to termnate the evaluation and the
unit returned (10/13/95) to the manufacturer. Additiona

information relating to these findings are located in the
Wl di ng Laboratory Report, Appendix C.

Fol | owi ng discussions with Malcolm Glliland, problens in
the SMAW nbde were attributed to the unit’s [ow open circuit
voltage. A simlar problemidentified during testing at
GllilTand"s plant was thought to be corrected by adding an
i nductance resistor. To alter the open circuit voltage,
conpl ete disassenbly and main transforner rew nding was
required. To acconplished this, there was a risk of not being
able to achieve the required lower I|evel of welding/arc
voltage. The other identified problems were electronically
controlled and required conponent changes/enhancenents.

During the forthcom ng weeks NNS worked very closely with
the vendor to resolve the identified issues and expedite
project conpletion. Significant progress was nmade and
extensive testing was perfornmed at their plant. Upon attaining
satisfactory performance, arrangenents were nade for the
vendor to return the unit to NNS and conduct a performance
denonstration at NNS. This was acconplished on Novenber 21,
1995. The unit perforned excellent in all processes with onIK
one problem being identified. This problemwas in the |engt
of tine that the "hot start"” remained - energized during arc
initiation while in both the SMAW and GVAW short circuit node.
The vendor took the unit back to his plant so that conponents
coul d be ordered and nodifications conpleted.

6.2 EVALUATION - NNS VELDI NG LABORATORY
PHASE TWO

The prototype unit with all nodifications conplete was
returned to NNS in md - Decenber, 1995. Resunption of Task |V
and Phase Two of the Laboratory Evaluation began January ' 96.

The evaluation investigated the unit’'s weldin
characteristics and performance for SMAW FCAW and GVA
(short circuit and spray transfer) processes. The evaluation
was acconplished by welding 3/4" groove joints and "T" joints.
The groove joints were visually (VT) and radiographically (RT)
I nspected. Macro sanples were taken from both the groove and
TJI joints. Additional details can be found in Appendix C,
Wl di ng Laboratory Report. Appendices D through G include
Laboratory Data Sheets by welding processes wth photographs
of the joint macro. Several inprovenments were recommended by
the Wl ding Engineer and technician for incorporation into the
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final unit. The suggested inprovenments were non—critical and
not detrinental to 1ts operation or ability to produce quality
wel ds. The Wel ding Laboratory conclusion stated that the
Glliland Utra-Portable Power Supﬁly/VVre Feeder perfornmance
eval uation was satisfactory and the unit was suitable for a
production evaluation in its current configuration

7.0 EVALUATION - NNS PRODUCTI ON

The production evaluation began in the latter part of
January '96 and |asted through April '96. Areas of usage
include a Sheet Metal Shop, structural welding aboard an
aircraft carrier during overhaul and sheet netal/foundation
wel ding during outfitting aboard a Sealift Conversion Ship.

The production evaluation was tenporarily termnated in
February for about seven weeks. Problens were encountered with
fuses being blown in the 460 VAC primary circuit supplying
power to the unit. This problemoccurred while being used on
a Sealift Conversion Ship. Initial investigation revealed an
electrical short circuit within the unit when it was powered
up. Ginding dust and netal powder were found inside the unit
but this is expected for equipment of this type after bein
used in a shop or shipboard environnment for any length o
time. No anarent cause for the electrical short circuit could
be visually detected by NNS Mi ntenance personnel. The
manuf acturer was contacted concerning the problem and a
decision was made to return the unit.

The manufacturer's investigation revealed an electrica
short circuit occurred in the inverter section of the power
supply requiring replacement of one of the electrical
conponents. Hi's investigation revealed that the grinding dust
had penetrated the Insulation isolating an electrical
conponent. Because of the state-of-the-art technol ogy being
apFIied this conponent was not readily available. During the
delay tinme waiting for part replacenent, the manufacturer
i ncor porated several changes that had been identified during
the Laboratory Evaluation. Upon receipt of the needed part the
unit was tested and returned to NNS for continuation of the
Production Eval uation.

Al t hough there was one incidence of equipnent failure and
the unit was returned to the manufacturer for repair, the
production eval uati on was consi dered successful. Section 8.0
RECOMVENDATI ONS contai ns the comments received from production
users and welding |aboratory personnel. Qutlined in the
following statements are specifics relative to the evaluation

12



] Typical welding processes and electrode types used
during the production evaluation include:
FCAW: MII-71T-1/.045" & .035" dia., 75AR/25C0, gas
GMAW: (spray): MIL-70S-3/.045" dia., 95AR/5CO, gas
GMAW: (short circuit): MIL-70S-3/.035" dia.,
75AR/25C0O, gas
SMAW: MIL-11018-M & MIL-7018, dia. 5/32"/1/8"

° Electrode consumption during the production
evaluation was estimated to be 475 lbs. GMAW/FCAW
wire and 30 lbs. SMAW electrodes.

. The evaluation included approximately 46 production
work days (5 Shop/41 shipboard) over a 60 day
period.

° Typical environmental conditions included

temperatures ranging from 45 to 60° F indoors to
shipboard operation where temperatures varied from
25 to 80° F and the humidity levels reached upwards
to 100% (rain & snow).

° During this time frame the unit was still in its
early prototype stages (minimum insulation was
applied to electrical components to facilitate
replacement if required). Based on recommendations,
by the vendor, extra care was taken to ensure that
it did not get wet. When not being used (off-shifts)
it was kept in an office and issued out daily.

7.1 SHEET METAL SHOP (Indoors]

The initial evaluation in the Sheet Metal Shop included
wel ds on 16 gauge to 1/4" material where lap, corner, butt and
fillet welds were produced. The unit functioned satisfactory
and the users were very inpressed with the GVAW (short
circuit) capabilities, but they would only be interested if
they were buying new equipment and were |ookin for
portability. Their existing equipment remains stationary nost
of the time. Wile in this |ocation, the Departnent Mnager
set up an in-house denonstration for both Shop and Shipboard
wel di ng managenent personnel. These people were inpressed wth
the units capabilities for its physical size and very
interested in participating in a shipboard eval uation. The
size of existing welding equiprment and its availability limt
their usage of GVAWFCAW This results in nost of their
wel di ng being done with the SMAW process.
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7.2 SHIPBOARD - SEALIFT CONVERSION CONTRACT

On this type of ship, durin%]outfitting, ventil ation
enconpasses a large portion of the sheet netal work. The
wel ders used the unit on fillet and butt welds in areas that
ranged fromthe |ower levels of the ship to perform ng welding
in the snoke stack enclosure. They were able to utilize GVAW
on work that, if this unit was not available, would have been
done with SMAW Using the SMAW process requires an excessive
anount of |abor due to thinness/types (some were gal vani zed)
of material, fit up and opening in joints

7.3 SHIPBOARD - AIRCRAFT CARRIER {CVN) OVERHAUL

Structural welding managenent personnel w tnessed a
demonstration of the unit’s performance and capabilities while
it was being evaluated in the Wl ding Laboratory. Their
particular type of work entails a variety of nmaterials, joint
types and diversity of applications. A large portion of these
are small jobs requiring between two and six hours of actual
arc tine. Currently the tine to set-up GVAW FCAW equi pnent and
extend the wire feeder to the work site is often |onger than
the time required to weld the job. This is due to the weldin
equi pnent’s size and configuration, physical restrictions o
re-locating equi pnent aboard ship and the support |abor
required to assist in the nove. For this reason SMAWis often
used in lieu of a nore efficient process.

7.4 PRODUCTION EVALUATION COMMENTS

~ Qutlined below are comrents from wel ding operators and
their supervisors involved in utilizing the machine to perform
production wel ding operations/work.

. "I conpleted three job assignnents in one day that
woul d ot herwi se have taken a m nimum of two to
three days with our standard equi pnent. | would

have had to disconnect and wap up all the
secondary cables on the standard nachine, get on
the waiting list for a forklift operator to nove ny
equi pnent, find deck space to set it up and then
ext ended the secondary cables to assigned job
Wth this unit, | just disconnected it, carried it
to the next job and hooked it back up"

. "Several jobs | worked required that a bead of SMAW

be applied prior to FCAW Wth this unit only one
pi ece of equipnment was required instead of two".
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. "l used the unit on several job assignnents for
FCAW t hat woul d ot herw se have been conpleted with
SMAW The volume of weld to be perforned would not
justify the time it usually requires to obtain our
standard FCAW equi pnent and get it hooked Up".

. "The attribute of welding up to 300 anperes, welding
process selection feature, portability and ability
of a single operator/welder to physically relocate
and hook-up the machine hinself wthout additional
support, opens up the potential to apply wre
wel di ng processes that otherw se woul d have been
compl eted with SMAW.

. "By having the welding controls right at the
welding site, | tend to adjust the _meldin%
paranmeters nore for job situations/conditions an

produce better weld results than with other types
of equipment that required leaving the job site to
make adj ustnents"”.

. "My people’s comments have been very favorable,
especially the arc characteristics, weight and
physical size in relationship to welding output”.

. "W could use twenty-five to thirty units right now
on just sheet netal type welding applications. Wen
you take this unit back, | want to-k-now when anot her
one is avail able".

8.0 RECOMMENDATIONS

During both the Welding Laboratory Evaluation and the
Producti on Eval uation, numerous suggestions were expressed to
enhance the Berfornance of this particular piece of equipnent
so it would be nore user friendly for the operator. Under our
contract with the manufacturer, he is only obligated to neet
the requirements as stated in the purchase order issued to
him Therefore many of the comments have been passed verbal |y
to the manufacturer for his consideration when he decides to
devel op production units.

Qutlined below are the reconnEndations/sngestions t hat
were submtted to the manufacturer at the conclusion of the

eval uations so they could be considered for incorporation into
the final Prototype version. These suggestions are to
enhance/fulfill the original devel opnent specifications.
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. | ncrease the torque of the wire feeder notor.
Cccasions of arc fluttering and instability in the
wire processes was attributed to lack of wre feed
motor torque. If the nmax end of the wire feed range
Is reduced to acconplished this, it should not be
| ower than 450 1PM

. The Hot Start tine in the GVAW spray and short arc
nmodes is still too Iong when used out of position
and where openings in the joint are encountered.
Reduce the tinme by at |east one-half.

. The handles used to lift the unit are too small for
a person to put his hands through while wearing
gloves. Please increase their physical size to
accommmodat e use of welding gloves.

. During the Welding Laboratory evaluation, a
restriction in the wire feed path resulted in a
blown wire feed notor fuse. The fuse was not
readily accessible and required considerable
di sassembly to replace. Replace with an accessible
fuse assenbly or circuit breaker.

. Users were a little confused by the Process Mde
Switch. Define clearer by having a position for
maj or wel di ng processes.

. Cbnﬁletely insulate the electrical conponent s
within the enclosure to facilitate production usage
w thin a shipyard environnent. This environnent is
subj ected to "high humdity, noisture, dirt, grit
and grinding dust. This was the reason for the
el ectri cal short circuit and subsequent
interruption of the production evaluation. It
shoul d be understood that when conducting prototype
equi prent evaluations, insulating techniques and
thicknesses must facilitate some component
repl acenent. For this reason, insulating practices
are not as extensive during an initial evaluation
as those on final prototypes or production units.

9.0 CONCLUSIONS

The objective to develop a prototype wel ding power
supply/wire feeder conbination within one enclosure, that has
the potential to significantly enhance welding productivity
through its unique design of portability, physical size and
process selection options, has been acconplished.
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Operating and wel ding characteristics were evaluated in
Newport News Shipbuilding’s Wl ding Laboratory and during a
si xty—day Production Evaluation period where it was used
performng normal work in a production environnent. The
eval uation concluded that the prototype welder in its current
configuration, would produce satisfactory welds with each of
the process options and based on the comments from the persons
using it, was a viable tool to increase welding productivity.
The durability of the electrical conponents and circuitry can
only be attested to based on our limted evaluation period and
as described in this report. Prior to it becomng a marketable
wel di ng apparatus, Newport News Shipbuilding recomends that
addi tional production welding arc hours be performed to ensure
its reliability.

This Project has experienced its share of devel opnental
and production evaluation setbacks as outlined In the
res&ective_sections of this report. This is not unusual for a
task of this magnitude and tYPe. Appreciation and gratitude
are extended to Malcolm T. Glliland, Kenneth A. Glliland and
Brent S. Hughes for their relentless efforts and dedication to
the realization of this project’s objective.

PAWPST\NSRPFINV.SP7
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WELDING LABORATORY REPORT

Pur pose/ Backar ound

The purpose of this project was to evaluate the wel ding
characteristics and operational performance of the Glliland
U tra-Portable Power Supply/Wre feeder. This machi ne was
developed by M T. Glliland, Inc. under a task funded by the
Nat i onal Shipbuil ding Research Program (NSRP) SP-7 Panel. This

ower supply is an ultra-portable inverter type with the wire
eeder packaged within one enclosure, all weighing less that
50 pounds. t is capable of SMAW GVAW (spray and short
circuit transfer), and FCAW W th an output up to 300 anperes
(60% duty cycle) from 460 VAC primary power.

Initial Eval uation

An initial evaluation was performed by welding with each
process and node on practice fillet and groove joints. MNany
Itens needing correction were identified during this tine, and
It was established that the unit needed to be returned to the
manuf acturer. The following is a description of the problens
observed.

SMAW

While welding with this process, it was noticed that the
arc was sonetinmes erratic and not very snooth. Large
gl obs of spatter were produced ahead of the puddle when
wel ding in the vertical position. Also, the arc would cut
off during welding and require restarting. These problens
were attributed to the unit’s |ow open circuit voltage,
and it was reconmended that the unit’s open circuit
vol tage be increased in the SMAW node.

GVAW - Spray

The arc was fairly snooth in this node. There were stil
tines when the arc was erratic for about the first three
seconds after arc initiation, but then it snoothed out.

GNAW Short Circuit

This wel ding node was eval uated using .045" dianeter,
Type 70S - 3 wire and 75A/25C0,gas. It was later
determned that this machine was not programmed to weld
.045" dianmeter wire in this node. Arc transfer was
between short circuit and gl obular and produced |ots of
very fine spatter
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FCAW :

The unit welded flux cored wre (Type 71T-1 HYM . 045"
dia., 75A/25Q0,gas) veiy wel |, having a snooth stable
arc and a fluié wel'd puddle that was very controllable.
Sﬁatter was mnimal and nice snmooth beads were welded in
the vertical (3G position.

CGeneral Observati ons:

When wel ding with the wire processes, there were tinmes of
intermttent loss of wire feed control. The wre feed
accel erated and decelerated significantly, and no
adjustment fromthe wre feed speed dial helped. It was
noted that when the unit was lifted off the grounded
tabl e and placed on a wooden pallet, this problem went
away. The problem was thought to be caused by externa
transient voltage/frequencies. Based on this problem and
those identified in the SMAW and GVAW spray transfer
nodes, it was decided that this unit should be returned
to the manufacturer, M T. Glliland, Inc., for
modi fi cation.

Second Eval uati on:

The manufacturer, M T. Glliland, returned with the unit
for a denonstration/eval uation of the changes requested in the
initial evaluation. The unit perfornmed well in all processes

with only one problem the duration the "hot start" renai ned
energized during initial arc initiation while in both the SVAW
and GVAW node. This caused a hot, unstable arc for about 2 to
4 seconds before stabilizing at the desired paraneters.
Excessive spatter was observed at this time. The manufacturer
took the unit back to his plant so conponents could be ordered
and nodi fications conpleted.

Final Eval uation

The unit was returned for final |ab evaluation after al
recommended nodi fications were made. The eval uatjon incl uded
wel ding, with each process, a carbon steel, 6" long by 3/4
thick, single-vee butt joint wwth a backing strap (B2V.1 joint
design) and a 12" long fillet weld T-joint. A T-joint using 16

gauge sheet netal was the only joint welded in the GVAW short
circuit process node.

The wire feed drive systemseened a little weak. It could
be stopped by grabbing the wire using noderate force as it
exited the torch. Oher wire feeders used in the yard continue
to feed wre, balling it up in your hand. The underpowered
wire feed system could be a factor contributing to arc

fluttering and instability noticed when welding with the wire
processes.
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al |

The butt joints were radiographically inspected (RT), and
ioints were macro-etched. The followng is a description

of the evaluation done by process.

SMAW

Al SVAW wel di ng was done using ML-7018M el ectrode. The
butt joint was welded with 1/8" dianeter electrode in the
vertical (3G position. One side of the T-joint was
wel ded with 1/8" diameter electrode and the other side
with 5/32" el ectrode. The T-joint was welded in the
hori zontal (2F) position.

The machine worked very well in this node. The butt joint
passed RT, and the macros |ooked good. Appendix D, Figure
(1) shows the | ab data sheet, and Appendix D, Figures 1A
and 1B are photos of the macros. The white squiggly Iine
at the right of the weld in Figure 1A is attributed to a
fiber of some type on the macro during photography.

FCAW :

Al FCAW was done using ML-71T-1-HYM el ectrode and 75%
Ar 25% CQ, shielding gas. The first three passes were
wel ded with .045" dianeter wire, and the rest of the
joint was welded with 1/16" dianeter electrode. One side
of the T joint was welded with .045" dianeter wire, and
the other side with 1/16" diameter wire. The butt joint
was welded in the vertical (3G position, and T-joint
wel ded in the horizontal (2F) position.

The machi ne wel ded favorably in the FCAW node. There was
some arc fluttering during welding, but it is suspected
this was caused by the wire feed system and not the power
supply . The butt joint passed RT and the macros | ook
good . Appendix E, Figure (2) shows the |ab data sheet,

and Figures 2A and 2B are photos of the macros. Figure 2B
shows sone trapped slag in the root of one of the fillet
welds, this is attributed to poor bead placenent and
I nproper torch angle rather than the power supply.

GVAW - Spray

All GVAWspray arc wel ding was done using .045" diameter
ML-70S-3 wire with 95% Ar 5% CO,shi el ding gas. The butt
joint was welded in the flat (1G position, and the T
joint was welded in the horizontal (2G position. The
machine welded OK in this node, but it seened to have a
sensitive arc. The arc becane erratic wth any change of
stick-out and took 1 to 2 seconds to stabilize again.

The butt joint passed RT, and the macros |ooked good.
Appendix F, Figure (3) shows the |ab data sheet, and
Figures 3A and 3B are photos of the nacros.
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GVAW Short Crcuit

All GVAW short circuit welding was done using .035"
diameter ML-70S-3 wire with 75% Ar 25% CQ shi el di-n%
gas. The T-joint, nmade from 16 gauge (1/16" thick) ml
steel, was welded in the horizontal (2F) position. The
machi ne wel ded wel | at | ow paraneters, €nabling the
wel di ng of sheet netal. However, it does exhibit a hot
start that can cause burn through in thin materials
before the machine adjusts to Its running paranmeters.
Appendix G Figure ( shows the | ab data sheet, and
Figure (4A) is a photo of the T joint macro. The macro
shows |ack of fusion on the web |leg on one of the
fillets. This was caused by poor welding technique such
as focusing the arc nore on the flange and using
excessive travel speed. The other fillet weld |ooks very
good, showi ng good penetration into both the flange and
web of the joint.

Concl usi ons:

The Glliland Utra—Portabl e Power SuPpIy/VWre feeder is
recommended for field evaluation. Overall, it has good arc
characteristics and is easy to use. The under powered wire
feed system should be inproved and al so eval uated to determ ne
if it was a contributing factor causing the arc fluttering and
instability in the wire processes. Also, if possible, the hot
start shoul d be shortened to provide quicker arc stabilization
in the GVAW spray and GVAW short circuit nodes.
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Laboratory Data Sheet FIGURE 1 Newport News Shipbuilding
Process l Preheat (min) 60 F
X osmaw  ___GMAW  ___ saw __Manua! _ 1 X3 __5 X G X_Plate |Method Ambient
. GTAW __ FCAW ___ OTHER __Semiauto | X_2 __4 __ 6 X_F __Pipe |Interpass(max) NA
Equipment I; Measured by NA
Power Supply/Model Gitlitand Prototype Maximum interpass reached?
Torch/Gas CupiWire Feeder NA NA NA Yes X No
Current ___AC _X DCEP__DOCEN| . AC DCEP
Filler Material _| A B Tangsten— |
Size/Brand/Type 148" Alloy Rods ML -7018M 532" Lincoin MIL-7018M  Type ~——
PO/Heat/Lot NA 62481 2F415CO NA NA 293F  |Size
Specification MIL-E-0022200/10A __MIL-E-0022200/10A Other
Base Material | Butt Weld Fillet Weld Joint_| Tozh.Angle |
Type/Dimensions CS ! 314" X 6" X 11* _CS 1 38 XS X" Type _B2V.1/PT2S.1{Lead/lag
PO/Heat/Lot NA NA Avg Tilt ~.
Specification _Mil-s.22898 MIt-S22698 Beadlgth _7 / 12
Backside Prep/NDT Visual Inspection l Smhod
X_ Ground X MT X _ Satisfactory _ X Ground X Satisfactory Gas Mix CFH
Gouged PT Unsatisfactory __ Aswelded Unsatisfactory Flux
Procadure N-22/122 Initial _SNJ _____ |Procedure QA16121 initial _SNJ PO/Heat/Lot
Final NDT l IRT]| jUT|
_X MT __X_ Satisfactory __ X Accept __ Ragject _ . Accepl Reject
PT ___ Unsatisfactory Radiograph to N-41/141 271D URtrasonic to
Procedure N-22{122 initiai _ShJ_____ jinterpretto 0S00-003-9000 C1 4 Interprat to
Joint Sketch Bead Placement
\k— 45° —A/ —>l_<—'— 3/8“ —
\ //8\§ % ~
3/4u 1/4" Y = 1 /4"
\Jﬂl/ 8/ &= Fillet
| I I
3/ 8" ¢ e — A
4 oo ‘N | 1~ l ]
Pass Voits Amps Filler] Electrode; Travel |WireFeed NOTES
No |P.S Arc Mat'l Stickout Speed Speed
1-9| 21.7-25.| 126-130| A NA 1.3-3 NA Welding of the groove joint.
10 22.9 128 A NA 10 NA Fillet weld using 1/8" diameter rod.
12 233 180 B NA 11 NA Fillet weld using 5/32" diameter rod.
Technician  S. N. Jamison Charge 2511-T Date  1/02/96 Joint No 95-48-01
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Laboratory Data Sheet FIGURE 2 Newport News Shipbuilding

Process l Preheat (min) 60 F
__SMAW __GMAW __ saw —Manual 1 X3 __5 X.G X Plate |Method Ambient
__GTAW _X FCAW __OTHER |X Semiauto [X_ 2 __4 __6 X F __Pipe |lInterpass(may) NA
Equipment Measured by NA
Power Supply/Model Gillitand Prototype Maximum interpass reached?
Torch/Gas Cup/Wire Feeder MTG 4001 _#8 MTG Yes X No
Current ____AC _X DCEP_DCEN| __ AC __ _DCEP __
{Filler Material l A B Tungsten. i
Size/Brand/Type .045 Alloy Rods  un _217.1-HYM 1/16” Alloy Rods  un_.747-1.vms | Type
PO/Heat/Lot NA NA 44869 NA NA 44125 Size
Specification Mt -E-24403/1D MIL-E-24403/1D Other
Base Material I Butt Weld Fillet Weld Joint ‘ Torch Angle l
Type/Dimensions Cs /314" X 6 X 11" CS | 38" X5 X 12" Type _B2V.1/PT2S.1llead/lag 0-5°
PO/Heat/Lot NA NA Avg Tilt _o-10°
Spaecification __MIl-S-22698 __Mit-S-22698 Bead Lgth 11 / 12
Backside Prep/NDT Visual Inspection l Shielding Method
X_ Ground X MT X Satisfactory __ X Ground X Satisfactory Gas Mix  _75% Ar-25% Co? 45 CFH
Gouged PT Unsatisfactory ___ Aswelded — __ Unsatisfactory Flux NA
Procedure N-22/[122 Initial _SN.J Procedure QAI 612 1 Initial _SN.J PO/Heat/Lot NA
Final NDT ! RT] UT]
_X_ MT __X_ Satisfactory _ X Accept — Reject _ Accept —__ Reject
PT ____ Unsatisfactory Radiograph to N-41/141 271D Ultrasonic to
Procedure N-22/122 Initial _SN.I Interpret to 0900-003-9000 CI.1 Interpret to
Joint Sketch Bead Placement
- 45° s y —>| |4— 3/8"
374" 1/4" . 1/4"
3/8 .
v v o | Fillet
- — l I p
Pass Volts Amps Filler| Electrode} Travel |Wire Feed NOTES
No |P.S. Arc Matl| Stickout Speed Speed
1-3 23.3 211-225 | A |1/2"-3/4"7 Sipm NA Welding of the groove joint with .045" wire
4-8] 23.1 240-263| B |1/2"-3/4" 5.1ipm| NA Welding of the groove joint with 1/16" wire
9 23.9 254 A |1/2"-3/4" 9ipm NA Fillet weld using .045" diameter wire.
10 25.7 261 B {1/2"-3/4"7 10ipm NA Fillet weld using 1/16" diameter wire.
Technician  S. N. Jamison Charge 2511-T Date  1/02/96 Joint No 95-48-02

APPENDIX E - FIGURE (2) FCAW LAB DATA SHEET (Page 1)
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Laboratory Data Sheet FIGURE 3 Newport News Shipbuilding
Process I Preheat {min) 80 F
I _smaw _X omaw __ saw __Manual X 1 __3 _5 X G X Plate |Method Ambient

__GTAW ___FCAW __OTHER |X Semiauto [X.2 _4 __6 X F Pipe |Interpass (max) NA

Equipment I Measured by NA

Power Supply/Model Gillitand Prototype Maximum interpass reached?
Torch/Gas Cup/Wire Feeder MTG 4001 _#8 MTG Yes X No

Current __AC _X_DCEP_DCEN| ___ AC ___ DCEP oo

Filler Material | A B Tung

Size/Brand/Type .045 Hobart —MIT0S3 Type

PO/Heat/Lot NA NA 45076 Size

Specification — MIL-F-23765/1F Other

Base Material l Butt Weld Fillet Weld Joint ' Torch Angle |
Type/Dimensions CS 1 314" X 62 X 11" CS /38" X 5° X 12" Type _B2V.1/PT2S.1|Lead/Lag 0-5°
PO/Heat/Lot NA NA Avg Tilt — 0-30° @
Specification __Mil-S-27698 __MIl.S-298098 Bead Lgth 7 [/ 12

Backside Prep/NDT Visual Inspection l Shielding Method

_ X Ground __X MT __X_ Satisfactory X Ground — X Satisfactory Gas Mix _85% Ar-5% Co? 45 CFH

__ Gouged ____ PT ____ Unsatisfactory ___ Aswelded Unsatisfactory Flux NA

Procedure N-22122 nitial _SNJ _____ [Procedure QA 6121 initial _SNJ____ |PO/Heal/Lot NA
{Final NDT l RT| UT]

_ X MT _X_ Satisfactory _ X Accept _ . Reject _ Accep ____ Reject

__ PT ____ Unsatisfaclory Radiograph to N-41/141 271D Ultrasonic to

Procedure N-22/122 Initial __SNJ interpret to 0800-003-9000 C1 4 Interpret to

Joint Sketch Bead Placement
w 45° s y —»|_|¢— 3/8" _
3/4" 1 /4" 1/4"
3/8" .
Fillet
3/8" il PR
H— 2¢-M 1 L
Pass Volts Amps Filler| Electrode| Travel Wire Feed NOTES
No [P.S. Arc Matl Stickout Speed Speed

1141| 26-27 | 234-280} A | 1/2"-3/4" 9.5ipm NA Welding of the groove joint.

11-12 27 282 A | 1/2"-3/4" 10.9 ipm NA Fillet welds.

Technician  S. N. Jamison Charge 2511-T Date 1/02/96 Joint No 95-48-03

APPENDIX F - FIGURE (3) GMAW LAB DATA SHEET (Page 1)
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Laboratory Data Sheet FIGURE 4 Newport News Shipbuilding
jProcess i Prehieat {min) 60 F
___SMAW _X GMAW ___ sAw ___Manual 1 __.3 _5 _G X_ Plate {Method Ambient
__GTAW __FCAW __OTHER (X Semiauto |[X_ 2 _4 __6 X F __Pipe |interpass{imax) NA
Equipment I Measured by NA
Power Supply/Model Gilliland Prototype Maximum interpass reached?
Torch/Gas Cup/Wire Feeder MTG 4001 _#8 MTG Yes X No
Current ___AC _X DCEP___DCEN| ___ AC ____DCEP h:su\
Filler Material _ | A B Tungsten-. l
Size/Brand/Type -035 Lincoln MI70S3 Type
PO/Heat/Lot NA NA 318F Size
Specification — MIL-E-2376511E Other
iBase Material | Joint I Torch Angle l
Type/Dimensi CS [ 116" x8" xS Type PT2S.1 Lead/Lag 0-5°
PO/Heat/Lot NA Avg Tilt 45
Specification _MI1L-S-22698 Beadlgth 8
Backle-iep/NDT | Shielding Method
Ground\%smisfactory Gas Mix _75% Ar-25% Co2 45 CFH
Gouged PT Ugsatisfactory Flux NA
Procedure :\;m\ Procedure Initial PO/Heat/Lot NA
FinarNDL. | RT|™ T
___ MT __sSatisfactory Accepl Reject T }ep\ Reject
P Unsatisfactavy\ Radiograph to titrasonic to
Procedure Initial Interpret to Interpret to
Joint Sketch Bead Placement
1/16" —P| [¢—
. 1 /8"
e Fillet
L l_’i_ f ﬁ a 1
_A[l_
Pass Volts Amps Filler| Electrode] Travel |Wire Feed NOTES
Ne |P.S. Arc Mati| Stickout Speed Speed
1 16.7 55 A |1/8"-1/4" NA NA GMAW short circuit transfer welding.
2 16.6 56 A [ 1/8"-1/4"1 NA NA
Technician  S. N. Jamison Charge 2511-T Date  1/02/96 Joint No 95-48-04
APPENDIX G - FIGURE (4) GMAW SHORT ARC LABORATORY DATA SHEET Page (1)
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Ultra Portable Welding Power Supply/
Wire Feeder

Prelimnary Manual

June 24, 1996

GILLILAND

\(AL 'OLM T. GILLILAND, INC.
Teachires Chy, Goorgla

APPENDI X (H) - VENDOR NMANUAL
OPERATOR' S | NSTRUCTI ONS AND MAI NTENANCE




Inverter Safety Precautions

CAUTION — Never attenpt to operate the machine with the
stick el ectrode holder and the wire feed torch BOTH attached
at the sane tine. Doing so would cause both to be energized
si mul t aneousl y.

CAUTION — Never open the machine without first

di sconnecting the supply cable. Then allow a m ni num of
10 mnutes for the capacitors to discharge conpletely
before attenpting to renove the cover. Failure to do so
could prove FATAL !

CAUTION — Keep the machine in a dry location. This is a
prototype machine and is not conpletely hardened agai nst
exposure to noisture. Exposure to noisture could be

cat ast r ophi c.

WARNING — Never attenpt to service the machine. If a

probl em occurs, contact Malcolm T. Glliland, Inc.,

i medi ately at 770-487-7942 for assistance. This is a
prototype nmachine and as a result all problens need to be

t horoughly anal yzed by the engi neering departnent at
Glliland to correctly ascertain the cause of the problem and
develop an appropriate solution. Currently, the nachine
NOT user serviceable.

CAUTION — Never stand or sit on the nmachine. It is an
intricate piece of welding equipment —not a step stool. The
machi ne coul d be seriously damaged by standing or sitting
on it.

In addition to these machine specific precautions, be sure to
observe all of the normal wel ding precautions.



| nverter Specificatins

out put : 300A at 60% Duty cycl e Max.
38VDC Max.
Wre Feed: 55-550 Inches per Mnute

.035—-. 045 Hard and Soft Wres
.035-1/16 Flux cored Wre

| nput : 480V, 3 Phase, 60 Hertz
Di sconnect Shall Be Fused at 20A

| nverter Qperation Controls

A Power Sw tch
Main power switch for turning machine off and on.

B: AV _Swtch
Sel ects whether the panel neter displays welding
current (A) or welding voltage (V). Wen Ais
sel ected, the output current is the neter reading tinmes
10.

C QUTPUT _Cont rol
Controls output current when the constant current
stick node is selected. controls output voltage when
one of the two constant voltage nodes (SA and
FC/ SPRY) is selected.

B | ND control
controls the "inductance" or "arc force" in all nobdes.

E SA/STD Switch
SA —Short Arc wel ding
STD —Standard position for all other processes




Mbde Switch

MS — Stick Electrode Mde

FC/ SPRY —Flux Core and Spray Arc Mde
SA —Short Arc Mde

CONT_Swi t ch
Turns on the output termnals or "contactor" for use
when stick wel di ng.

GAS/ PURGE Switch
Monentary swi tch which opens the gas val ve and

purges wel ding gas while held down in the purge
posi tion.

WELD/ TNCH Swi t ch

Monentary switch which perforns a cold welding wre
inch at the speed selected by the WRE FEED contr ol
while the switch is held down in the inch position.

W RE FEED Contr ol
Controls the wre feed speed.

Wre Feed Breaker
Reset abl e breaker for wire drive notor.

PE/AS Switch (Located in the feeder conpartnent)
Turns on and off the “Pre-Flow’ and “Anti-Stick”
features, both of fixed duration. The post-flow is

al ways active.
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Inverter Front View




Inverter Side View




MTG-3001-1-X (Protolype)

Uttra Portable Inverter

information Above This Line Must Be Given When Ordering Parts

item No.

© 00 N oo g A~ wWwoNnN =

N N N N PR R R R R R R
w N P O © oo N o o »~ w N P O

Part No.

MTG-3001-1-X-1
MTG-3001-1-X-2
MTG-3001-1-X-3
MTG-3001-1-X-4
MTG-3001-1-X-5
MTG-300[-1-X-6
MTG-300L1-X-7
MTG-3001-1-X-8
MTG-3001-1-X-9
MTG-3001-1-X-10
MTG-3001-1-X-11
MTG-3001-1-X-12
MTG-3001-1-X-13
MTG-3001-1-X-14
MTG-3001-1-X-15
MTG-3001-1-X-16
MTG-3001-1-X-17
MTG-3001-1-X-18
MTG-3001-1-X-19
MTG-3001-1-X-20
MTG-3001-1-X-21
MTG-3001-1-X-22
MTG-3001-1-X-23

Description

Quick Connect Torch Adapter
Thumb Screw

Drive Roll (Knurled Carbide)

Idler Roll /Drive Roll Mounting Bolt
Drive Roll Spacer (Not Shown)

Idler Roll (V Groove)

1/4 - 28 Hex Nut

Idler Roll Spacer (Not Shown)
Tension Bracket Mounting Screw
Tension Bracket Mounting Nut (Not Shown)
Tension Bracket

Tension Screw

Tension Spring

Tension Spring Washer (Not Shown)
Tension Screw Keeper (Not Shown)
Inlet Guide

5/16" - 24 X 518" Socket Head Cap Screw
Spool Holder

Spool Holder Nut

3/8" -- 16 Self-Locking Hex Jam Nut
Spring (Not Shown)

3/8" Flat Washer (Not Shown)

Fiber Washer (Not Shown)

Reqd.L
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MTG-PLB-1-X

PLB Gun Main Assembly

Information Above This Line Must Be Given When Ordering Parts

o N OO o bSh W N -

w

10
11
12
13
14

16
17
18

Part No.

MTG-PLB-1-X-1
MTG-PLB-1-X-2
MTG-PLB-1-X-3
MTG-PLB-1-X-4
MTG-PLB-1-X-5
MTG-PLB-1-X-8
MTG-PLB-1-X-7
MTG-PLB-1-X-8

MTG-PLB-1-X-25

MTG-PLB-1-X-26
MTG-PLB-1-X-27
MTG-PLB-1-X-28
MTG-PLB-1-X-29
MTG-PLB-1-X-31
MTG-PLB-1-X-32
MTG-PLB-1-X-33
MTG-PLB-1-X-34
MTG-PLB-1-X-35

Handle Set

Gun Body

Mandrel

Barrel

Spacer Washer (1/16 Copper)
#8-32 X 1/4" Socket Head Set Screw

#8-32 X 3/16" Socket Head Set Screw

Liner Retainer Bushing

Handle Strap

Split Bushing

Curved Alunminum Spacer
Cable Clamp

Strain Relief

Complete Trigger Assembiy
Trigger Shim

Switch Wire Insulator

Gun Cable (67K)

0
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PLB Gun Main Assembly

BCALE;

1/2%=1" APPROVED BY;

DATE:

5/29/92

prawn gy  BSH

REVISED

MTG-PLB-1

DRAWING NUMBER

By X

PRINTED ON NO. 1000H CLEARPRINT




MG- PLB - 2-X

PLB Rear Connector Assenbly

Information Above This Line Mist Be Gven When Qrdering Parts

© o N4 oo g B w N E
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Part No.

MG PLB-2-X-1
MG PLB-2-X-2
MG PLB-2-X-3
MG PLB- 2- X- 4
MG PLB-2-X-5
MG PLB-2-X-21
MG PLB- 2- X-22
MG PLB-2-X-8
MG PLB-2-X-9
MG PLB-2-X- 10
MG PLB-2-X-11
MG PLB- 2- X-12
MG PLB- 2- X-13
MG PLB- 2- X- 14
MG PLB- 2- X- 15- 525
MG PLB- 2- X- 16
MG PLB-2-X-17

Description

Connector Bl ock

Rear Handle Set

QC Connect or

Rubber Q-ring

Insert Tube

Switch Wre Sleeve

Switch Plug

Cable Canmp

Sitch Wre Insulator

Strain Relief

Ball End Pressure Screw

Separat or

Handl e Strap

Screw Set

Type BIWLiner for .052-062 Wre (O-rings Included)
Rubber O-ring

Socket Head Set Screw (#8-32 X 1/8")

:
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PLB Rear Connector Assembly

SCALE: 1/2"=1" APPROVED BY: DHRAWN BY BSH

DATE: 5/29/92 REVISED

MTG-PLB-2

DRAWING NUMBER




MIG- PLB- 3- X PLB Standard Gooseneck Assembly

Information Above This Line Mist Be Gven Vhen Ordering Parts

| tem No, Part Mo, Description Reqd.

MG PLB-3-X-9 Gooseneck 1
2 MG PLB- 1- X- 24 Type Bl Gooseneck Liner ..045-.052 (Keeper Included) 1
2A MG PLB- 1- X- 24A CGooseneck Liner Keeper (Type BIW 1
2B MG PLB- 1- X- 24B CGooseneck Liner (No Keeper) 1
3 MG PLB- 3- X- 10 Rubber O-ring (Red) 1
4 MG PLB-3- X- 11 Nozzl e Retainer Ring 3
5 MG PLB- 3- X- 12 #8-32 X 1/8" Socket Head Set Screw 1
6 MG PLB- 1- X- 13 |ip Holder (Set Screw Included) 1
7 MG PLB- 1- X- 14- 35 .035 LID-A Contact Tip 1

MG PLB- 1- X- 14- 45 .045 LID-A Contact Tip 1

MG PLB- 1- X- 14-52 .052 LID-A Contact Tip 1
8 MG PLB- 3- X- 17-5/8 Type Bl Standard Insulated 58" Nozzle 1

MG PLB- 3- X- 17-LI D 5/8" LID Type Nozzle 1

MG PLB- 3- X- 64 S'ide Type Nozzle Body 1

MG PLB- 3- X- 65 Nozzl e I'nsul at or 1
9 MG PLB- 3- X- 20 CGooseneck Insulator Trim 1
10 MG PLB- 3- X- 21 CGooseneck Insul ator Tube 1
1 MIG PLB- 3- X- 22 Gooseneck Lock Nut 1
12 MG PLB- 3- X- 23 Retainer Ring 2



oo A —p— N O ., SR« D, e S S, SO, SOV .8 "

PLB Standard Gooseneck Assembly

SCALE: Full APPROVED BY: DRAWN BY BSH

DATE: . 5/29/—92 REVISED

MTG-PLB-3

DRAWING NUMBER




Additional copies of this report can be obtained from the
National Shipbuilding Research and Documentation Center:

http://www.nsnet.com/docctr/

Documentation Center

The University of Michigan
Transportation Research Institute
Marine Systems Division

2901 Baxter Road

Ann Arbor, Ml 48109-2150

Phone: 734-763-2465
Fax: 734-936-1081
E-mail: Doc.Center@umich.edu
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