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INTRODUCTION © "7'7 1ON JNVH 3oVd ONICT

In the past, stainless steel tubing used in ground support equipment to
contain hypergolic, pneumatic, and hydraulic fluids was fabricated by manual
welding or induction brazing processes. Traditiomally, it has been required
that joints fabricated by these processes be 100 percent radiographically
inspected, a costly type of inspection. Today, advances in the state of the
art have made automatic welding a desirable, cost effective method of replacing
the other methods of fabricating this type of tubing. The automatic process
provides a precise control of the welding process parameters, minimizing human
error and thereby improving the quality of welds over those made by other pro-
cesses. When the automatic process is used, with its inherent improvement in
quality, a question naturally arises concerning the need for the 100 percent
radiographic inspection requiremeant imposed on other methods.

To determine if the use of automatic welding would allow the reduction of
the radiographic inspection requirement, and thereby reduce fabrication costs,
a series of welding tests were performed. In these tests an Astro Arc auto-
matic tube welder was used on AISI tubing, Type 304, in the 1/2, 3/4, and 1 1/2
inch diameter sizes. The tubing was representative of that used in the hyper-
golics, pneumatics, and hydraulics systems in the launch complex. The Astro
Arc automatic tube welder had been checked out and calibrated previously during
a production job where hypergolic valve box assemblies had been fabricated of
similar tubing for Space Shuttle ground support equipment. Optimum welding
parameters (machine settings) were obtained from the automatic welding proce-
dures previously qualified during production welding. These parameters and
qualified procedures were used by certified welding operators as a baseline for
proper machine settings and procedures used during testing.

The optimum parameters were investigated to determine how much variation
from optimum in machine settings could be tolerated and still result in a good
quality weld. Threshold or borderline conditions were established. The
effects of variations in the automatic process controls (machine settings) on
the weld quality were investigated by making welds over a range of essential
variables and by x-raying the resulting welds to study the effect of changing
the process variables on the weld quality. The purpose of this study was to
establish a range of essential variables (machine settings) for a given tube
size to ensure that welds made within this variable range would be of goed
quality, thus allowing the requirement for 100 percent radiographic inspection
to be reduced.

The process variables studied were the welding amperes, the revolutions
per minute (RPM) as a function of the circumferential weld travel speed, and
the shielding gas flow. Acceptable tolerance ranges for these variables were
determ;ned through correlation with good x-ray quality vs bad x-ray quality of
the welds.

Strip chart recordings were made of the amperage and RPM to dete™mine if
strip charts were definitive enough to identify a good weld vs a bad wseld.
Tests showed that the strip chart recordings were not definitive enough to
accomplish this objective, and the technique was abandoned.




The investigation showed, however, that the close control of process vari-
ables in conjunction with a thorough visual inspection of welds, (as described
hereinafter) can be relied upon as an acceptable quality assurance procedure,
thus pemmitting the radiographic inspection to be reduced by a large percentage
when using the automatic process. Radiograzhic inspection can be eliminated
during production welding, with a radiographic inspection requirement remaining
only for weld certification testing. Currently, the welding specifications at
the Kennedy Space Center are being modified to reduce the radiographic require-
ments and to substitute the automatic process control and weld visual inspec-
tion requirements in their place.
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TEST METHODOLOGY
EQUIPMENT

The effects of process control variations on weld quality were investi-

gated.
A

2.

3.

4.

The following equipment was used:

Astro Arc Power Source and Controls
Serial No. 328, with a strip chart recorder

Astro Arc Welding Head
A-1250-D, Serial No. 1389

Astro Arc Welding Head
A-2500-D, Serial No. 1262

Four Channel Strip Chart Recorder
Texas Instrument
Serial No. FLO4AW60-171666

This equipment had been used during the welding of valve box tubing and
had been checked out and calibrated.

MATERIALS

The following materials were used in testing:

1.

2.

Tubing, AISI, Type 304, Sizes: 1/4 inch x .035
3/4 inch x .109, 1 1/2 inch x .049

Fittings, AISI, Type 316, 304, consisting of
Parker-Hannifin Unions, 33 each size

TECHNIQUES

The following describes the technigues used in testing:

1.

Automatic Welding Process. The automatic welding process utilizes a
power source connected by flexible cables to a welding head, which is
clamped on the tube in a manner similar to a pair of tongs. The elec-
trode of the welding head turns 360° around the tubing to make a butt
weld. The welding process is gas tungsten, pulsed arc welding. Neo
filler wire is fed into the weld puddle. The addition of filler metal
to the weld puddle is accomplished by the use of a weld fitting that
has an additional shoulder of metal machined integral with the fit-
ting. The shoulder melts during the welding and provides sufficient
additional metal to the weld. The fitting is provided with a raised
ring that fits into a groove in the welding head and serves to guide
the tungsten welding electrode around the tube and to maintain proper
alignment during welding. A photograph of the machine, set up to weld
tubing, is shown in Figure 1. A photograph of tubing specimens welded
by the automatic process is shown in Figure 2. Closeup views are shown
in Figures 3, 4, and 5.
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2.

3.

4,

5.

Parameters Tested. As a first step, the optimum parameters (machine
settings) were established by adopting the automatic welding proce-
duros previously stated as being qualified for this equipment. These
prociedures were used by certified welding operators as a baseline
during testing. The automatic procedures qualified as optimum and the
w212ing operators certified for the three tube sizes (1/4, 3/4, 1 1/2
inch) ure shown in the Appendix. During testing, the parameters
varied were amperage, RPM, and shielding gas flew. One parameter at a
time was varied, and the other parameters were maintained constant at
their optimum values. Each parameter was varied in a manner that
established threshold or borderline conditions. Threshold conditions
were determined by weld quality based upon the point at which defects
began to appear in x-rays during radiographic inspection of the welds.

Radiographic Inspection. All welds during the investigation were
inspected 109 percent by radiography to obtain the data used to estab-
1ish process control ranges and threshold conditions. In addition, a
visual inspection was made of each weld. The visual inspection
included the use of a borescope for the inside diameter (ID)
inspection of 1/4 inch size tubing. Defects observed at threshold
conditions are recorded under Inspecticn Results in Tables 3.1 through
3.18. The defects recorded include lack of penetration (LOP),
concavity, and drop-~through.

Strip Chart Recordings. Strip chart recordings were made of welds to
determine if this method could be used to identify good quality welds
vs bad quality velds. A typical strip chart recording is shown in
Figure 6.

Test Runs. The test was divided into three phases, with each phase
corresponding to a specific tube size. The effects of increasing and
decreasing the three parameters, amperage, RPM, and shielding gas
flow, were investigated. The ranges of acceptable parameters were
determined by varying the individual parameters in increments of 5
percent, until the threshold values were found by correlation with the
results of the radiographic and visual inspections. One parameter at
a time was varied, with the remaining two being maintained constant at
optimum settings. When a reject first occured, due to defects appear-
ing in the x-ray, a repeat run was performed at the parameter
deviation just preceding the setting where the reject occured. This
was done to verifv each threshold value. One type of defect
prominently noted was concavity. The data sheets for individual test
runs are included as an Appendix. Visual inspection results are
separate from x-ray results.
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TEST RESULTS

' Individual test results are reported in the following tables:

Phase 1

, . Table 3.1 - Increasing Amperage Tests

g Tube size 1/4" x .035

’ : Using the optimum amperage as a basel’ae:

RUN_NO. AMPERAGE_DEVIATION INSPECTION RESULTS
1 Plus 5 percent Satisfactory
2* Plus 10 percent Satisfactory
3 Plus 15 percent Reject, LOP

4 Plus 10 percent Satisfactory

*Threshold Value, 10 percent.

TABLE 3.2 - Decreasing Amperage Tests
Tube size /4" x .035

Using the optimum amperage as a baseline:

RUN_NO. AMPERAGE DEVIATION INSPECTION RESULTS
1 Minus 5 percent Satisfactory
2 Minus 10 percent Satisfactory
3% Minus 15 percent Satisfactory
4 Minus 20 percent Reject, LOP
g 5 Minus 15 percent Satisfactory

*Threshold Value, 15 percent.

11
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Table 3.3 - Increasing RPM Tests
Tube size 1/4" x .035
Using the optimum RPM as a baseline:

RUN_NO. AMPERAGE DEVIATION INSPECTION RESULTS
4 1 Plus 5 percent Satisfactory
2 Plus 10 percent Satisfactory
3 Plus 15 percent Satisfactory
B Plus 20 percent Satisfactory
§* Plus 25 percent Satisfactory
6 Plus 30 percent Reject, LOP
7 Plus 25 percent Satisfactory

*Threshold Value, 10 percent.

Table 3.4 - Decreasing RPM Tests
Tube size 1/4" x .035

Using the optimum RPM as a baseline:

RUN_KO. RPM_DEIVATION INSPECTION RESULTS
1 Minus 5 perceat Satisfactory
o Minus 10 percent Satisfactory
3 Minus 15 percent Reject, LOP
B Minus 10 percent Satisfactory

*Threshole Value, 10 percent.




Table 3.5 - Increasing Shielding Gas Tests
Tube size !/4" x .035
Using the optimum shielding gas flow as a
baseline:

RUN_NO. GAS DEVIATION INSPECTION RESULTS
1 Plus 5 percent Satisfactory
2 Plus 10 percent Satisfactory
3 Plus 15 percent Satisfactory
4 Plus 20 percent Satisfactory
5 Plus 25 percent Satisfactory
6% Plus 30 percent Satisfactory
7 Plus 35 percent Reject, LOP
8 Plus 30 percent Satisfactory

“Threshold Value, 30 percent.

Table 3.6 - Decreasing Shielding Gas Tests
Tube size 1/4" x .035
Using the optimum shielding gas flow as a base-
line:
RUN NO. GAS DEVIATICN INSPECTION RESULTS

1 Minus 5 percent Satisfactory

2 Minus 10 percent Satisfactory

3 Minus 25 percent Satisfactory

4> Minus 30 percent Satisfactory

5 Minus 40 percent Reject, LCP

*Threshold Value, 30 percent.

S
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Phase 11

Table 3.7 - Increasing Amperage Tests
Tube size 3/4" x .109

Using the optimum amperage as a baseline:

RUN NO. AMPERAGE DEVIATION INSPECTION RESULTS
1 Plus 5 percent Satisfactory
2% Plus 10 percent Satisfactory
3 Plus 5 percent Satisfactory

*Threshold Value, 10 percent.

A1l three test runs produced satisfactory x-rays. However, visual
inspection revealed a borderline condition in each run, consisting of some
concavity associated with greater than normal drop-through at the inside
diameter (ID) of the tube. This heavier walled tube was found to be very
sensitive to changes in amperage.

Table 3.8 - Decreasing Amperage Tests
Tube size 3/4" x .109

Using the optimum amperage as a baseline:

RUN_NO. AMPERAGE DEVIATION INSPECTION RESULTS
1 Minus 5 percent Satisfactory
2% Minus 10 percent Satisfactory
3 Minus 15 percent Reject, LOP
4 Minus 10 percent. Satisfactory

*Threshold Value, 10 percent.




Table 3.9 - Increasing RPM Tests
Tube size 3/4 * % .109

Using the optimum RPM as a baseline:

RUN NO. RPM DEVIATION INSPECTION RESULTS

1 Plus 5 percent Satisfactory
2 Plus 10 percent Satisfactory
3 Plus 15 percent Satisfactory
4 Plus 20 percent Satisfactory
5 Plus 25 percent Satisfactory
6 Plus 30 percent Satisfactory
7% Plus 35 percent Satisfactory
8 Plus 40 percent Reject, LOP

9 Plus 35 percent Satisfactory

*Threshold Value, 35 percent.

Table 3.10 - Decrsasing RPM Tests

Tube size 3/4" x .199

Using the optimum RPM as a baseline:

RUN NO. RPM DEVIATION INSPECTION RESULTS
i* Minus 5 percent Satisfactory
2 Minus 10 percent Reject, LOP
3 Minus 3 percent Satisfactory

*Threshold Value, & percent.

In comparing this narrow range with the wide range in the
Increasing RPM Tests results, it becomes apparent that the optimum RPM
value should be somewhat higher than the value selected. Since the
total range of +35 percent and -5 percent is 40 percent, a mora
meaningful evaluation is a range of +20 percent and -20 percent.
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Table 3.11 - Increasing Shielding Gas Tests

Tube size 3/4" x 108

Using the optimum shielding gas flow as a base-

*Threshold Value, 10 percent.

line:
JRUN KO. GAS DEVIATION INSPECTION RESULTS
1 Plus 5 percent Satisfactory
2 Pius 10 percent Satisfactory
3* Plus 15 percent . Satisfactory
& Plus 20 percent Reject, Concavity
*Threshold VYalue, 15 percent.
Table 3.12 - Decreasing Shisiding Gas Tests
Tube size 3/4" x 109
Using the optimum shielding gas flow as a base-
Tine:
RUuN N0 GAS DEVIATION INSPECTION RESULTS
1 Minus 5 percent Satisfactory
2% Minus 10 percent Satisfactory

The narrow range indicates that these parameters should be adjusted
to a slight modification of the optimum value.

e



h 2

Phase I1I
Table 3.13 - Increasing Amperage Tests
Tube size 1 1/2" X .049
Using the optimum amperage as a baseline:
RUN_NO. AMPERAGE DEVIATION INSPECTION RESULTS
i Pius 5 percent Satisfactory
2 Plus 10 pewcent Satisfactory
3 Plus 15 percent Satisfactory
4 Plus 20 percent Satisfactory
b* Plus 25 percent Satisfactory
6 Plus 30 percent Reject, Concavity
7 Plus 25 percent Satisfactory
*Threshold VYalue, 25 percent.
Table 3.14 -~ Decreasing Amperage Tests
Tube size 1 1/2" x .049
Using the optimum amperage as a baseline:
IRUN_HO. AMPERAGE DEVIATION INSPECTION RESULTS
1 Minus 5 percent Satisfactory
2 Minus 10 percent SatisTactory
3% Minus 15 percent Satisfactory
& Minus 20 percent Reject, LOP
5 Minus 15 percent Satisfactory
*Thrashold Value, 15 percent.

17
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Table 3.15 - Increasing RPM Tests

Tube size 1 1/2" x .049

Using the optimum RPM as a baseline:

RUN NO. RPM DEVIATION INSPECTION RESULTS
1 Plus 5 percent Satisfactory
2 Plus 10 percent Satisfactory
3 Plus 15 percent Satisfactory
i* Plus 20 percent Satisfactory
5 Plus 25 percent Reject, LOP
5 Plus 20 percent Satisfactory
*Threshold Value, 20 percent.
Table 3.16 -~ Decreasing RPM Tests
Tube size 1 1/2" x .049
Using the optimum RPM as a baseline:
RUN_NO. RPM _DEVIATION INSPECTION RESULTS
1 Minus 5 percent Satisfactory
2% Minus 10 percent Satisfactory
3 Minus 15 percent Reject, LOP
4 Minus 10 percent Satisfactory

*Threshold Yalue, 10 percent.
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RUN NO.

Table 3.17 - Increasing Shielding Gas Tests

Tube size 1 1/2" x .049

Using the optimum shielding gas flow as a base-

Tine:

GAS DEVIATION

PTus 5 percent
Plus 10 percent
Plus 20 percent
Plus 30 percent
Plus 40 percent

INSPECTION RESULTS

Satisfactory
Satisfactory
Satisfactory
Satisfactory

Satisfactory

The results indicate an insensitivity to this parameter.

W N e

. 5

RUN_NO.

Table 3.18 - Decreasing Shielding Gas Tests

Tube size 1 1/2% x .049

Using the optimum shielding gas ficw as a base-

Tine:

GAS DEVIATION

Minus b percent

Minus 10 percent
Minus 15 percent
Minus 30 percent

Minus 50 percent

INSPECTION RESULTS

Satisfactory
Satisfactory
Satisfactory
Satisfactory

Reject, oxidized.

At 50 percent of the optimum gas flow rate, the specimen oxidized.

S TP s et
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SUMMARY OF RESULTS

It was found that the following ranges of process variables from optimum

produced good quality welds as determined by the radiographic inspection.
greater deviation resulted in defective welds.

Tube size 1/4" » .035

Amperage Deviation

Increasing

Decreasing .
RPM Deviation

Increasing .

Decreasing .

Shielding Gas Flow Deviation

L]

-

Increasing « « « o

Dacreasing .

Tube size 3/4" x .109

Amperage Deviation

Increasing

Decreasing

RPM Deviation
Increasing .

Decreasing .

Shielding Gas Flow Deviation

Increasing « « « & &

Decreasing « « o o »

Tube size 1 1/2" x .049

Amperage Deviation

it el e
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Increasing « - « « &

Decreasing « « « » »

10
15

25
10

30

30

10

10

20
20

15

10

25
15

percent

percent

percent

percent

percent

percent

percent

percent

percent

percent

percent

percent

percent

percent

Any
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RPM Deviation
INCreasing « « « « « o » » « » = » o« « 20 percent
Decreasing « « « o« ¢ ¢ o o « » « o o o 10 percent
Shielding Gas Flow Deviation
INCreasing « « « « » o s » o o o o » o 40 + percent
DECreasing « « o o o s s = o = « « = « 30+ percent
The results obtained using the strip chart recordings revealed that this

method of recording is not reliable for identifying gcod quality welds vs bad
quality welds. All welding data sheets are incTuded in the Appendix.
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CONCLUSION

The results of the testing show that when the optimum welding parameters
are established by qualifying the welding procedures for spenific sizes of tub-
ing, and when welding machine operators are certified, then the automatic tube
welding process repeatedly produces good quality welds with a high degree of
relfability. Quality of the welds was determined by both radiographic and
visuzl inspections. It was found that the welding parameters could be varied
over a considerable range without jeopardizing the weld quality, although this
is not a recommended practice. The correlation between the results of the
radiographic and visual inspections was good. When the weld passed the visual
inspection, there was a high probability that it would pass the radiographic
inspection.

The reliability of the automatic tube welding process has been verified by
its performance in the recent production welding of tube assembiies for the
hypergolics ground support equipment for the Space Shuttle. Approximately 5000
welds were made using the automatic tube welding process at the Kennedy Space
Center, and several thousand were made at Michoud in stainless steel tubing, in
sizes ranging from 1/4 inch to 2 inch diameters. In both projects, the weld
quality was found to be high, requiring very 1ittle repair welding. It is
astimated that 3 percent of these production welds required minor repairs
during their fabrication. This high degree of reliability and low rejection
rate is attributed to the close control provided by the automatic orocess,
minimizing human error.

In view of the consistently high quality of the welds reproduced by the
automatic tube welding process, both in testing and in production welding, it
is concluded that the 100 percent radicgraphic inspection requirement can be
removed when tubing is welded by the automatic process. Good quality welds
result when the automatic process parameters are controlled at optimum values.
When this control is supplemanted by weld visual inspection, good quality welds
are assured.

22
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IMPLEMENTATION

Based on the findings of this investigation, the following procedures will
be implemented in Kennedy Space Center specifications for weiding tubing when

1.

2.

3.

the automatic process is used:

The Astro Arc Pulsed Gas Tungsten Arc Welding Process or equal will be
used with butt weld tube fittings.

During the qualification of the welding procedures and the certifica-
tion of welding operators, the 100 percent radiographic inspection
requirement will remain in effect. The contractor will verify that
satisfactory radiographic inspections ara attained. During this
period, the optimum welding parameters will be determined. The con-
tractor will verify the optimum welding parameters in a qualified
welding procedure and certify welding operators, based upon bath
radiographic and visual inspections.

During the production welding phase, after qualification and certifi-
cation, the radiographic inspection will be eliminated. It will be
replaced by a rigid control of process parameters, augmented by 100
percent visual inspection. The control of process parameters and the
results of the visual inspection will become part of the inspection
reg?rd, signed by the contractor. The data to be recorded is as
follows:

d. Weld Number: To be recorded on the data sheet and etched on the
tube adjacent to t"e weld.

b. Welder's Name and Certification Verification
c¢. Date of Welding
d. Government Specification Number
e. Contractor's Procedure Number
f. Contract or Project Number
g. Tube Material and Size
h. Welding Position
i. Machine Settings
(1) Arc Amperes (Weld Levels I, II, III, and IV)
(2) Time (Levels I, 1I, III, and IV)
(3} Pulse Low (Amperes)
(4) Pulse High (Time)

23
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(5) Pulse Low (Time)
(6) Finish Slope :
(7) Rotation Delay ’ ?
(8) Fead Speed, RPM | | ;
(9) Shielding and Backup Gas Flow, CFH
(10) Arc Voltage
(11) Tungsten Electrode {Length, Bevel, Land, Arc Gap) .

e il

(12) Maching Used {Equipment, Manufacturer, Serial Number)

(13) Fitting Type and Manufacturer

Note: During the welding process, every effort must be made to maintain
the machine settings (item i) at their optimum values. If more
than one parameter varies measurably, from optimum, the weld shali -
be rejected. In the case where only one parameter varies not more |
than 5 percent the weld shall be acceptable. - -

j. Inspection Report Number

K« Inspection's Signed Verification: Optimum settings maintained as
specified in item 1.

1. Held Visual Inspection Results

m. Approvals or Rejections: Quality/Contractor Signatures, Govern-
mernt Inspector Approval or Rejection Stamp.

&, The following steps shall be performed during the automatic welding
process:

d. Turn gas on slowly at tank for torch and backup gas. Check for
adequate tank pressure. Check for correct gas and gas flow per
weld schedule by depressing gas flow button. Gas must be ‘urned
off at tank at the end of work shift. Seal backup gas tube to
fiow over inside diameter (ID) of weld joint. _

b. Attach ground cable to tube when using A3500 head. A ground cable
is not required with A2500 head.

c. Check for proper tungsten electrode grinding and gap on fitting.
Regrind electrode if contaminated or if shape of point has
changed. Point of electrode must be positioned in exact center of
fitting lip. _ L

d. Make sure that tube end is cut square and is free from burrs on
outside and inside edges and that there is no gap when tube and

fittings are clamped in weld head. Clean joint surfzces of finger . - U
prints with freon and Tense cleaner tissue.
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6.

e. Always start weld with gear teeth in housing to prevent arcing
from gear ring. This applies to the A2500 weld head. Are may be
struck in any position with the A3500 head.

f. Check each item on weld schedule for propsr contral panel
settings.

g. Check the following:

(1) Gear rotation switeh is in forward position
(2) RPM setting is correct

(3) Panel and arc starter switches are on

(4) Pulse-step pulse switch is in correct position
(5) Arc voltage switch is on (A3500 head only)

h. Depress sequence start button amd observe root drop-through when
possible. Slight amp adjustment (within 45 percent) may be, made
during welding to assure uniformity. Time may be added to Level
IV to provide overlap if weld start did not give full penetration.
These adjustments are not to be considered as variations from
optimum,.

The visual inspection shall be a 100 percent coverage for each weld,

inctuding the weld root when it is acctessibie for viewing. When weld

roots are inaccesible for viewing, then the record of process controls
will govern acceptance or rejection of the weld root. Any of the
following defects shall be unacceptzhie:

a. Cracks

b. Porosity open to the surface

- ¢« Concavity

KSC~SPEC-Z-0016, "Automatic Welding, Stainless Stzel Pipe and Tubing,
Invar 36 Pipa, Carbon Steel Pipe, Aluminum Pipe, Specification for"
(revised to include items 1 through 5 above for tubing) will govern
the appTication of the automatic tube welding process with implementa-
tion assuring good quality tube welds at raduced cost.

25
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QUALIFICATION AND CERTIFICATION

AUTOMATIC BUTTHELD
WELDING PROCEDURE SPECIFICATION (wPS)
SEL0S G-0 & R-R 1op 323 WES Jlo.  Aps
£ AP RUNSER REVISIONLETILH PACE
BoP-10-0501 F T LT T 1T 1 T L 1 1 |14ofa
SPECIFICATION 5O. REVISIGN. DATE_ 7/2/77 OUT OF STA-028
PURGE GAS
BACE-UP ' HEAD TUSE DATA
INTERUAL GAS_ ARG HEAD GAS_ ARG 0.D.  .250
FLOR CFH _ 5+2_ y FLOY CF_ 1535 WALL__ .035

PRE-PURGE TIr's @ MN{MINH{Y) pRE-PURGE TIE15 SEC(AIN) Aoy 304 &

POST-PURGE Tenz 1 HIG{MIN poasT-PURGE Tivg 1 SIN{MINY gra. P
(1) Add 1 nin G—'ﬂri vor each additional Ft. oF vine betuesn the gas niec
and the joint o be ueided.

DROGRAMER SETTL.GS

WELD LEVEL [ WilD LEVEL II LELD LEVEL if1 UELD LEVEL 1V PULSE LGM
5 to 199 Ens S to 199 Amos 5 £0 158 Amps 5 t0 193 Amas 5 to 159 Amps

(LA 023 02 018 010
LEVEL 1 LEVEL i LEVEL 111 LEVEL 1V FINISH SLOPE
Tima 1-253 Sag Tire 1-88% Ses Tira 1-£59 Sec Vine 1-239 Sec .1 to 5.9 Sec
007 [123) s ong 1.0
ROTATION
PULSE HIGH PULSE LCH TELAY HEAD SPEED
.1 tn 9.9 Sec .1 to_9.9 See .1 to 9.9 Sec RPM
.3 n1 4 3« . S50
UALIEICATICH POSITICHS :
9 STAHP@

YELDERS NAME_ Toose
HoRIZETAL [ ] VERTICAL - Y
' RADIOGRAPH ACCEPTARCE __{5 Jw 12 sy

\ ] . T,
HACHINE E-20074 S/ 328 TENSILE TEST ACCERTANCE
HEAD S/ 1328

REFORT NWBER 27778 s 2 &.. 77

ELECTAOES
’ }\ (Sketch) APPRGYALS: L
A Ao : y
CEN AT HFG. u;smé’;Z Gtk et/ oz

g o5

Ji———.._ A Q.E. D/8 DATE, 724277
T €223 ENGR. D8 A <ty for rme:»&éz/ 7
D 050
FTG, J) 050 @ALTTY contro _ G5)  pate JuL 13 W77
3R
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QUALIFICATION AND CERTIFICATION

AUTOMATIC BUTTUELD
HELDING PROCEDURE SPECIFICATION (uPS)
HPS No. 1208

MPP NURBER HEVISION LLTTER ROE

MPP-L0-0001 T T T 17 1T 1 1T T 1 1 li4of1a
SPECIFICATION NO. REVISION.  DATE

PURGE GAS
BACK-UP HEAD TUBE DATA
INTERHAL GAS  ARE HEAD GAs ARG p.D. 750
| PLOW CFR 5%2 . FLOW CFH 155 wALL  -109

PRE-PURGE TIHE_2 MIR(WIN)(1) pRE-PURGE TIMEJS SEC(HIN) aroy 304 _

POST-PURGE TIHE) MEI(MIN)  pOST-PURGE TIHE1 “IN(MIN) FiG. P/l _12-18-yHY
(1) Add 1 min (min) 7or each additional Tt. of line between tne gas iniet
and the joint to he welded.

PROGRAFAER SETTTHGS

WELD LEVEL 1  WELD LEVEL II WELD LEVEL IID GELD LEVEL IV PULSE LOY
5 to 199 fmps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps

074 073 073 072 042
LEVEL I LEVEL II LEVEL III LEVEL IV FI.IISH SLOPE
Time 1-299 Se¢ time 1-299 Seq¢ Time 1-292 Sec Time 1-299 S2¢ .1 #c 3.3 Sec
013 017 016 07 9.9

ROTATION
PULSE HIGH PULSE tOY DELAY HEAD SPEED
.1 £0 9.9 Sec .1 to 9.9 Sec .1 to 9.9 Sec RPN

0.2 3.1 KN 1.00

QUALIFICATION POSITIONS

HWELDERS NAME Zaogl.e “77 STAWP
]::] HORIZONTAL VERTICAL ——
NNNN e RADIOGRAPH ACCEPTANCE %
HACHINE E-200T4 /% 328 TENSILE TEST ACCEPTAICE

i 1328
EAD SN ___ *5<8 REPORT NUMBEF, agove _af- v i

ELECTRODE

\ (stetch) APPROVALS :

A °
c.{ A__80°_ wre. /g2, #O«Qaw DATE_J @477
.L.._, 010 Q.E. D

5 e pAYE /a/f;!f?'a
T_-_ c 1.073 ,,'/ ~ g
) o073 ENGR.U/S » nnrﬁ mg/;»(z ,

) [ 020
£ TG. p_ 028 QUALITY CONTROL AT 1219,
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QUALIFICATION AND CERTIFICATION

~ RUTOMATIC BUTTHELD

WELDING PROCEDURE SPECIFICATION (wWPS)

HELD #CC & DO

IPD #16

HPS Ho. 2402

MP® NUWMBER

HPP-L0-0001

ROVISION LETTRR

racE

LT ) TP bbb Jlaefia

SPECIFICATION KO. REVISION. DATE
PURGE GAS
BACK-LIP HEAD TUBE DATA
INTERUAL GAs ARG~ HEAD GAS ARG 0.0. 1.50
FLOW CFH  5#2 - FLOW CFH 1545 WALL 049

PRE-PURGE TIKE 2 MIR(MEN)(1) pRe-PURGE TIME 1S SEC(MIM) aupgy 304 L

POST-PURGE TIME D HEIMEI)  posT-PURGE TIMED MIN(MIR) fia. e/it
{1) Add 1 min (mn) tor each additioral ft. of tinz betuaen the gas Tn1eT

and the joint to be weldad.

PROGRAMMER SETTILIGS

WELD LEVEL [ WELD LEVEL TI

VELD LEVEL III WELD LEVEL 1I¥ PULSE LOY

5 to 199 Aros 5 to 199 Amps 5 to 199 Amps 5 to 198 Amps 5 to 192 Amps
0a3 052 089 087 (3g
LEVEL I LEVEL II LEVEL 111 LEVEL 1V FINISH SLOFE
Time 1-299 Sec Time 1-209 Sec Time 1-289 Sec Time 1-299 Ssc .1 t6 S.9 See
409 012 9. ma 0.9
ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPEED
.1 t0 9.9 Sec .1 &0 9.9 Sec .1 to 2.9 Sec RpH
0.1 ' 0.1 .4 L.60.
1
QUALIFICATION POSITIONS MELDERS NAME :rSTAﬁ!’ =

ZJ HORTZONTAL VERTICAL

MACHINE E-20074 5/ 328
Heap s/ 12e2

REPORT NURBER Af 7%

ELECTRODE
| }\ (Sketch)
cA A 80°
>

g .015
¢ 1.259

|

D FTG. p -030

|

RADIOGRAPH ACCEPTANCE .5’/4/77

TENSILE TEST ACCEPTANCE é % dzz

v Db 377

APPROVALS:

29
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DATA SHEET
174" Increasing Amps

AUTOMATIC BUTTHELD
HELDING PROCEDURE SPECIFICATION (WPS)

HPS to.
PP RUMBER ACVISION LETVLN PAGE

¥PP-L0-0001 LT 1PV T TV T ] lwaeria
SPECIFICATION HO. REVISION. DATE  TPS A/A 328-001 Sample #38 +5%

PURGE GAS %-Ray Results: Accept
BACK-1IP HEAD TUBE DATA

INTERNHAL Gas_ ARG HEAD GAS_ ARG 0.0. 0.250
FLOW CFH 52 - FLOY CFH__ 1535 WALL  0.035

PRE-PURGE TINE 2 MIN{ML{) (1) PRE-PURGE TIVMETS SEC(HIN) avroy

POST-PURGE THFED MIN(MIN)  posT-puRGE TINE] "IHMIND pra. pyw
{1) Add 1 nin (_.ni Tor each additional ft, oF iine betwean the gas iniet
and the joint to be weldad.

PROGRAMMER SETTLIG

WELD LEVEL !  WELD LEVEL II MELD LEVEL III siE.LD LEVEL IV PULSE LOY
5to 199 Aros 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps

026 024 022 ai9 010
LEVEL [ LEVEL II LEVEL III LEVEL IV FINISH SLOPE
Time 1-289 Sec Time 1-229 Sec Time 1-259 Sec Tims 1-209 Sac .1 to 9.9 Sec
007 005 095 (09 2.0

ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPZED
.1 0 9.9 Sec .1 to 9.9 Sec .1 fo 9.9 Sec RPH
0. 0.1 0,0 360

UALIFICATION POSITIONS
WA . HELDERS NAME STANP.

| lHURIZGHTAL VERTICAL

RADIOGRPH ACCEPTANCE

MACHINE E-20074 S/ 328 TENSILE TEST ACCEPTANCE

HEAD S/H 1328
e REPORT NUMBER

r— ELECTRODE
)\ {Sketch) APPROVALS:
cp A 080°
P WFG. D/821 DATE
J__ g_ .015
~—pB Q.E. D/B14__ DATE
| 132 ENGR.D/830 ORTE
° FTG. 9 - QUALITY CONTROL DATE
STAP
VISUAL ACCEPT

. 0




DATA SHEET
1/4" Increasing Amps

P p—

OﬁATIC BUTTHELD .
HELDIN&UgROCEDURE SPECIFICATION (WPS)

WPS Ho. °

M NUMBER ARVISION LETTEH PROE

HPP-L0-0001 O O O

SPECIFICATION NO. REVISION. DAVE  TPS A/A-328-001 Sample #3g + 10%

X-Ray Results:  Accept

* PURGE GAS

BACK-UP HEAD TUBE DATA
INTERNAL GAS, ARG HEAD Gas_: RS 0.D.__-250 o
FLOW CFH _ 5i2 : FLOW CFH___ 1545 WALL 035

PRE-PURGE TIz_2 MIN(MIN)(7} pRe-PURGE TIME1S SEC(MIN) ALLoy

POST-PURGE TIFME] MIN(MIN)  pOST-PURGE TIME1 MEN(MIN) Fyg. ps
(1) Add 1 min (min) 7or each additional ft. o Tine between the gas Inlet -
and the joint to be weldad.

PROGRAMMER SETTINGS

WELD LEVEL I ELD LEVEL II WELD LEVEL III WELD LEVEL IV PULSE LOYW
5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 139 Amps

028 025 023 020 010
LEVEL I LEVEL II LEVEL III LEVEL IV FINISH SLOPE
Time 1-292 Sec Time 1-299 Sec Time 1-299 Sec Time 1-259 Sec .1 to 3.9 Sec
007 05 gos 099 4.0
ROTATION
PULSE HIGH  PULSE LOM DELAY HEAD SPEED
.1 to 9.9 Sec .1 to 9.9 Sec .] to 9.9 Sec RPM
0.1 , 0.1 .9 1.50
UALIFICATION POSITIONS '
Q ' HELDERS NAME STANR
]Humzoum E VERTICAL
- . RADIOGRAPH ACCEPTANCE
MACHINE E-20074 S/N 328 TENSILE TEST ACCEPTANCE

HEAD S/n 1328
M REPORT KUMBER

f ~~ ELECTRODE
)\ (Sketch) APPROVALS

A 80°

£ N HFG. D/B21 DATE
J___\“b B__-015 0.E. 0/814 DATE
T 7 ¢ 132 ENGR.D/830 DATE
b p__:0%0 QUALITY CONTROL DATE

STANP
= VISUAL ACCEPT

FOAM 31631 REV.573

o

e e g

el
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DATA SHEET
1/4" Increasing Amps

EUTOMATIC BYTTHELD '
HELDING PROCEDURE SPECIFICATION (MWPS)

HPS Mo,
MPEF NUMBER REVISION LETTER PAGE
WPP-10-0001 U A O O O M B UYL U
SPECIFICATION NO. REVISION. DATE___ TPS A/A 328001 Sample #40 +15%
DURGE GAS X-Ray Results: Accept
BACK-UP HEAD TURE DATA
| INTERHAL Ghs__ ARG HEAD GAS___ ARG 0.0.__.250 .
| FLOW CPH __ 52 © FLOW CFH__1535 WALL__.035

PRE-PURGE TIME 2 WIN(MIN) (1) pRE-PURGE TIME15 SEC(MIN) ALLOY

POST-PURGE. TIME 1 MIN(MIH)  pOST-PURGE TIMEY “EM(MIN) Frg. p/i

(1) Add 1 min {min) for each additiomal ft. ©F line between the 435 inlec
and the joint to be weldad.

: PROGRAMMER SETTIIIGS

WELD LEVEL I WELD LEVEL I VWELD LEVEL IIT WELD LEVEL IV PULSE LOY
5 t0 199 Amps 5 to 799 Amps 5 te 7199 Amps 5 to 199 Amps 5 to 199 Amgps

029 027 025 021 i
LEVEL I LEVEL II LEVEL IT1 LEVEL IV FINISH SLOPE
Time 1-299 Sec T7Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec .1 to 5.9 Sec
no7 a0k on& Qna A0,
ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPEED
.1 %0 9.9 Sec .1 to 9.9 Sec .1 to 9.9 Sec RPM
0.1 0.1 0.9 WO T =1 W

QUALTFICATION POSITIONS

. MELDERS NAME STAMP
]Humzumt. @ VERTICAL
! : RADIOGRAPH ACCEPTANCE

HACHINE E-200T4 S 328 TERSILE TEST ACCEPTANICE

HEAD § 1328
A REPORT NUMBER

T ELECTRODE
}\ (Sketeh) APPROVALS :

cp A_80° MFG. D/821 DATE
; B__.0I5
5 Q.€. b/814 DATE
f ' C_.1.329 ENGR.D/830 DATE
D FTG. b__-030 QUALITY CONTROL DATE
ST

REJ. CONCAVITY & EXCESS DROP THRU

P
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1/4"

YELDINHG PROCEDURE SPECIFICATION (wps)
WrS Mo,

DATA SHEET
Increasing Amps

AUTOMATIC BUTTHELD

HEVISION LETTEN

PAGE

MPP HUMBER
KPp-LO~0001

LT T T b1 b 1 1 {1aofis

TPS A/A 328-001 Sample #41 +15%~Z amps

SPECIFICATION HO. REVISION.  DATE
PURGE GAS ¥-Ray Results: Accept
BACK-UP HERD TUBE DATA
INTERNAL GAS_ ARG HEAD A5 ARG 0.0, .250
FLOW CFH__ 1545 wALL  +035

FLOW CFH _ 542

PRE-PURGE TItE 2 MIN(MIN)(1) pRE-PURGE TIME 15 SEC(MIN) aLLOY
POST-PURGE TIHE D MEN(MIN)® Frg,

P/

POST-PURGE TIKE 1 HIN(MIN)
(1) Add 1 min (min) for each additional ft. ©F Tine between the gas inlec

and the joint to be weldad.
PROGRAMMER SETTIAGS

WELD LEVEL TI WELD LEVEL III

WELD LEVEL [

5 to 199 Amps 5 to 199 Amps 5 to 199 Amps

WELD LEVEL 1V PULSE LGYW
5 to 199 Amps 5 to 199 Amss

027 025 023 019 010
LEVEL 1 LEVEL II LEVEL III LEVEL 1V FINISH SLOPE
Time 1-299 Sec ime 1-299 Sec Time 1-299 Sec Tims 1-299 Ssc .1 to 9.9 3Sec
007 308 005 009 4.0

ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPEED
.1 to 9.9 Sec .} to 9.9 Sec .1 to 9.9 Sec RPH
0.1 0.1 .9 A0
QUALIFICATION POSITIONS _
. WELDERS HAME STAMP
qumzum @ VERTICAL

| . RADIQGRAPH ACCEPTANCE

MACHINE £-20074 S/¥ 328 TENSILE TEST ACCEPTANCE
HEAD S/ 1328 .
| REPORT NUMBER
ELECTRODE

I >\ (Sketch) #PPROVALS:

cp A_80° WFG. D/821 DATE
L___ 5 B__-0i8 Q.E. D/814 DATE

¢ 1.329
i ENGR.D/830 DATE
.030
D FTG. D QUALITY CONTROL DATE
STAP

33
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DATA SHEET
1/4" Increasing Amps

ﬂUTOHATIC BUTTNEL

WELDING PROCEDURE SPECIFICATIOR {WPS)
WPS flo.

mrFf NUSBER REVISION LETTER

PACE

1PP-LO-0001 I O I O O O

V] 114 of 14

! PRE-PURGE TIME 2 MIM{MIN)(1) PRE-PURGE TIME15 SEC(MIN) Attoy

SPECIFICATION HO. REVISION. DATE TSP A/A 328-G01 Sample #72 -5%

¥-Ray Results: Accept

TUBE DATA
.250

035

: PURGE GAS
BACK-UP HEAD
INTERAL s, ARG HEAD GAS_- ARG 0.5,
| FLow e __B#2 : FLOW CFH__ 1518 WALL

POST-PURGE TIMET MIN(HIN)  POST-PURGE TIMET MIN{MIN} FTa. p
and the joint to be welded.

/N

(1) Add 1 min (min) for each additional ft. ©° line between tha das inlet

PROGRAMMER SETTINGS

WELD LEVEL I  WELD LEVEL II WELD LEVEL III WELD LEVEL IV P

ULSE LOY
5 4o 199 Amps 5 0 199 Amps 5 to 199 Amps § to 199 Amps 5 to 199 Amps
026 024 022 619 010
LEVEL I LEVEL 11 LEVEL ITI LEVEL IV FINISH SLOPE
Time 1-299 Sec Time 1-299 Sec Time 1-289 Sec Time 7-259 Sec .1 to 3.9 Ssc¢
007 005 005 - oog 4.0
ROTATION
PULSE HIGH  PULSE LOW DELAY HEAD SPEED
.1 %6 9.9 Sec .1 tp 9.9 Sec .1 %o 9.9 Sec RPH
0.1 0.1 d.9 3.60
' QUALIFICATION POSITIONS ‘
f . WELDERS NAME STAMP
]HDRIZUHTAL VERTICAL
- . RADIOGRAPH ACCEPTANCE
HACHINE E-20074 S/% = 28 TENSILE TEST ACCEPTANCE
HEAD S/N
e REPORT NUMBER
ELECTRODE
. ;h\\\ (Sketch) APPROVALS:
cp A__80° MFG. D/821 PATE
.L___ 5 -015 0.E. D/814 DATE
f 1.329 ENGR.D/830 DATE
.030
QUALITY CONTROL DATE
VISUAL ACCEPT

FORM 201651 REV,5.7
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DATA SHEET
174" Decreasing Amps

AUTOMATIC GUTTHELD

VELDING PROCEDURE SPECIFICATION (WPS})

MPP-L0-0001 KPS Hlo.
MPP NUNBER REVISION LETTER ] PACE
MPP-L0-0001 T T T T T T T T T l1aef1a
SPECIFICATION NO. REVISION. DATE  TPS A/A 328-001 Sample #17 -5%
PURGE GAS X-Ray Results: OK
BACK-UP HEAD TUBE DATA
INTERNAL GAS, ARG HEAD GAS ARG 0.p. 0.250
FLOW CFH 532 : FLOW CFH_ 1545 waLy 0.033

PRE-PURGE TIME 2 WIN(MIN)(1) pRe-PURGE TIME1S SEC(MIN) ALLOY

POST-PURGE TINED MIM(MIN)  p0ST-PURGE TIME] MIN(MIN} Fyg, p

and the joint to be welided.

/i

(1} Add 1| min (min) for each additional ft. o Tiné between tha das inief

PROGRAMMER SETTINGS

WELD LEVEL I WELD LEVEL II WELD LEVEL III WELD LEVEL iV PULSE LOW
5 to 199 Amps 5 to 199 Amps 5 to 159 Amps 5 to 198 Amps 5 to 199 Amps
024 022 020 017 010

LEVEL I LEVEL II LEVEL IIT LEVEL IV FINISH SLOPE
Time 1-299 Sec Time 1-299 Sec Time 1-209 Sec Time 1-299 Sec .1 o 9.3 Sec
07 | 005 005 - 009 4.0

ROTATION
PULSE HIGH  PULSE LOW DELAY HEAD SPEED
.1 t0 9.9 Sec .1 to 9.9 Sec .1 to 9.9 Sec RPH
0.1 0.1 0.9 3.60
QUALIFICATION POSITIONS '
WELDERS NAME STAMP
D HORTZONTAL VERTICAL
- RADIOGRAPH ACCEPTANCE
MACHINE E-20074 /N _328 TENSILE TEST ACCEPTANCE
HEAD S/ 1328
. —_— REPORT NUMBER
T—- ELECTRODE
}g\\\ (Sketch) APPROVALS:
cA A 80°
{ HFG. D/821 DATE
.1* B__.015 Q.E. 0/814 DATE
¢ 1329 ENBR.D/830 DATE
.030
D QUALITY CONTROL DATE
VISUAL ACCEPT

FORM 301831 AEV.6.72
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DATA SHEET
1/4" Decreasing Amps

AUTOMATIC BUTTHELD
NELDING PROCERURE SPECIFICATION (WPS)
HPP~L0-0001 WPS Mo,

AEVISION LETTER PAGE

HPP-L0-000) T B M KT TR

MPR NUMBER

SPECIFICATION MO. REVISION. DATE  TPS A/A 328-001 Sample #18 -10%
X-Ray Results: Accept

PURGE GAS , :
‘ BACK-UP HEAD TUBE DATA
INTERNAL eAs;_MRS HEAD GRS_: ARG 0.p.__0.250 .
{FLOY cFH  5%2 : FLOW CFH_ 15%5 WALL__0.035

PRE-PURGE TIME 2 MIN(MIN) (1)} PRE-PURGE TIME 15 SEC{MIN) ALLOY

POST-PURGE TIFE1 MIN(MIN)  pOST-PURGE TIHE 1 MIN(MIN) fre. pu
(1) Add 1 min (min) sor each additional ft. @v line befween ihe gas iniet -
and the joint to be welded.

PROGRAMMER SETTIHGS

WELD LEVEL 1  WELD LEVEL IT WELD LEVEL IIT WELD LEVEL IV PULSE LOY
B to 199 Amps 5 to 199 Amps 5 to 199°Amps 5 to 189 Amps 5 to 199 Amps

022 021 0i9 016 010

LEVEL I LEVEL II LEVEL III LEVEL IV FINISH SLOPE
Time 1-2%5 Sec Time 1-299 Sec Time 1299 Sec Time 1-299 Sec .1 +p 9.9 Sec

!

007 1 005 {05 . 009 { 4.0
ROTATION
PULSE HIGH  PULSE LOW DELAY HEAD SPEED
.1 o 9.9 Sec .1 to 9.9 Sec .1 to 9.9 Sec RPH
g.1 0.1 0.9 2,60
QUALIFICATION POSITIONS '
Sin WELDERS NAVE STAMP
D HORIZONTAL M VERTICAL
: RADIOGRAPH ACCEPTANCE
HACHINE E-20074 S/N —“""'"1122% TENSILE TEST ACCEPTANCE
HEAD S/N
P REPORT NUMBER
ELECTRODE
! )\ (sketch) APPROVALS:
cp A_ D807 MFG. D/821 _DATE
J_,..__k__s B._-015 Q.E. D/814 DATE
f c_1-329 ENGR.D/830 DATE
- .030
0 FTG. b QUALITY CONTROL DATE
STAIP
VISUAL ACCEPT

SARMMIRRA REY RIR

o~
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DATA SHEET
1/4" Decreasing Amps

AUTOMATIC BUTTYELD
UELDING PROCEDURE SPECIFICATION (WPS)

Hg. 0-0001 HPS wa,

‘2

MR RUMBLA REVISION LETTER PAGE

HPP-L0-0001 [T T I I T T T T T T Jigof4

éPECIFICATIUN NO. REVISION. DATE__ TPS A/A 328-001 Sample #19 -15%

X-Ray Results: Accept

PURGE GAS
BACK~UP HEAD TUBE DATA
IHTERNAL GAS, ARG HEAD GAS__ ARG 0.D,__0.250 _
FLOW CFH _ 5+2 FLOW CFH___ 1535 WALL__ -035

PRE-PURGE TIiE 2 MIN(MIN}(T) PRE-PURGE TIME 15 SEC(MIN) amrrovy

POST-PURGE TIME] MIN(MIN)  posT-PURGE TiMe 1 MIN{MIN) Frg, p};q
{1) Add 1 min (min) tor each additional ft. o Jine between the das inlet
and the joint to be welded. -

PROGRAMMER SETTINGS

WELD LEVEL I WELD LEVEL II WELD LEVE. IIl WELD LEVEL IV PULSE LOW
5 10 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps

021 020 018 015 010
LEVEL I LEVEL II LEVEL III LEVEL IV FINISH SLOPE
Timae 1-299 Sec Tima 1-299 Sec Time 1-299 Sec Time 1-299 Sec .1 o 9.9 Ssc
0o7 005 005 : 009 4.0

ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPEED
.1 to 9.9 Sec .1 to 9.9 Sec .] to 9.9 Src RPH
0.1 9.1

0.9 3,60

QUALIFICATION POSITIONS

D HORTZONTAL m VERTICAL

MACHINE E-2007T4 S/8 328
HEAD S/N 1328

HELDERS NAME STAMP
RADIOGRAPH ACCEPTANCE

TENSILE TEST ACCEPTANCE

REPORT NUMBER

ELECTRODE
’ )\ {Sketch) APPROVALS:
¢y A__80° HFG. D/82) DATE
"L"—"“'\—-E: B__-015 Q.E. D/814 DATE

T 7 c_ 1.329 ENGR.D/830 DATE
.03
o p_ 930 QUALITY CONTROL DATE
STAIP
Nt VISUAL ACCEPT

FORM 221G 51 REV, 533

I




DATA SHEET
1/4" Decreasing Amps

- e e m—

AUTOMATIC BUTTUELD L ;
HELDENG PROCEDURE SPECIFICATIOh {vps) - ' o - ‘ o

J S S

. HPP-10-0001

HPS Ho. K "

MPP HUMBER

AEVISION LETTER

PAGE

1PP-1.0-0001

N DO 14 of 14
- S 'SPECIFICATION 1. REVISION.

TPS A/A 328-001 Sample #20 -20% -

1-Ray Results:
HEAD

- ARG

DATE

Rej. Lop
TURE DATA

0,250 B S
035

. ' PURGE GAS
BACK-UP

{inTemiaL cas_ ARS . HEAD GAS 0.D..
FLOW CFH _ 532 . FLOW CFH_ WALL,
-PRE~PURGE TIME_2 MIN(ME()(T) PRE-PURGE TIME1S SEC(MIN) ALLOY

“POST-PURGE TIME1 MIN{ML)  POST-PURGE TI«E ] '1IN(MIN) FTG PAi

- (1) Add 1 min (min) 7or each additional ft. of fine betweén the ga§'1nie3 %
.. and the ao1nt 1o be velded.

SR ___ PROGRAMMER SETTT:GS.

WELD LEVEL 1I WELD LEVEL III WELD LEVEL IV PULSE LO'I

155

HELD LEVEL I

5 to 199 Amos 5 to 199 Amps 5 to 199 Amps

5 to 199 Amos 5 to 199 Amps 7 o P

020

013 .

017 .

TR |

- 010

" LEVEL 1
_Time 1-29% Sec-

LEVEL 11
Time 1-299 Sec

LEVEL II

Time 1-299 Sec Time 1-299 §

LEVEL IV

i

c

a0z

005

008

008

FINISH SLOPE =
.1 to 5.9 Sac

4.0

: N ROTATION :
PULSE HIGH ~ PULSE LOW DELAY HEAD SPEED - a

T

1109.9 Sec .1 to 9.9 Sec .1 to 9.9 Sec

RPH

0. 0.1 '4nd- : 21,50 . o

‘QUALIFICATION POSITIONS
[ vorezonTaL [U7] VERTICAL
MACHINE E-20074 S/N 328

HEAD S/ _ 1328

HELDERS RAVE__

RADIOGRAPH ACCEPTANCE
 TENSILE TEST ACCEPTANCE
 REPORT NUMBER _L_za L

ELECTRODE | _ —
{sketch) - APPROVALS: _ S o : - [

STANP

In

CALERF W o/l AT
B WS | e 4 DATE, S
i : . C S SRR :
B ¢_1.329 : '_-ENGR .D/830. DATE_ ;
D_-030 4~ quaLITY conTRL OATE
5 T i L STNP i
2 : .:','VISUAL _RE'.J, 10p ' , ?
i 38 ' |

P . - - . . . P . JEUS— - oo S0 10, e P ey e . A
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DATA SHEET
174" Decreasing Amps

————

" AUTOMATIC BUTTHELD
VELDING PROCEDURE SPECIFICATION (WPe)
HOP-L0-0001 WS flo.

MEF NUMBER ACVISION LCYTLH PAGE

1PP-L0-0001 [T T T 1 T 1 L1 1 1 |1aofna

SPECIFICATION NO. REVISION. DATE TPS A/A 328-001 Sample #21 - 25%

%-Ray Results: Rej. LOP

PURGE GAS

BACK-Up HEAD ‘TUBE DATA
INTERIAL gas  ARE HERD GAS® ARG 0.0, 0.250 .
FLOW CFH  5%2 : FLOW CFH 1535 way, G035

PRE-PURGE TIME 2 MUMMEI)(1) pRe-puReE TiMe 15 SEC{MIN) ArLov
POST-PURGE TIME1 MIN(MIM)  posT-puRGE TiE Y IN(MIN) 5. ey

L (1) Add ) min (min) for each additiomal ft. of fine betueen the Gas iniec

and the joint i be weldad.

PROGRAMMER SETTINGS

WELD LEVEL I  WELD LEVEL IT ‘ELD LEVEL IIT GELD LEVEL IV PULSE LG
5 10 799 Amps 5 40 199 Amps 5 to 169 Amps & €0 189 Amps S to 189 Arps

019 017 g15 013 010
LEVEL I LEVEL 11 LEVEL 111 LEVEL iV FINISH SLEPE
Time 1-292 Sec Time 1-299 Sec Time 1-280 Sec Time }1-289 Ssc .1 &5 5.9 Seg
007 {05 005 onag 4.0

ROTATION
PULSE HIGH PULSE 10W DELAY HEAD SPZED
.1 tn 9.9 Sec .1 £0 9.9 Sac .1 fo 9.9 Sec EPM

g.1 B.1 0.9 2. £0

QUALIFICATION POSITIONS

WELDERS HAME STAND
D HORIZONTAL @ VERTICAL
: A RADIOGRAPH ACCEPTANCE

HACHINE E-20074 S/N _328 TEUSILE TEST ACCEPTANCE

HEap syn 1328
—_— REPORT HUMBER

T—— ELECTRODE
e A__08o® MFG. D/821 JATE
J* 5 g__-015 0.E. D814 DATE
i ¢__1.229 ENGR.D/83D . RRTE
D FTG. p__-030 QUALITY CONTROL pave
SED
REJECT 10P




Ly

DATA SHEET
1/4" Decreasing Amps

AUTOMATIC BUTTUELD
VELOINE PROCEOURE. 5Lt 1r LCATION (WPS)
P -L0-0001 ¥PS Ho.
-nmm
SRS wp-10-0001  FEEADCEREEE TR

SPECIFICATION 5. REVISION. DATE__ TPS A/A 328-001 Sample #22
PURGE GAS K-Ray Results: Accept '

BACK-1P HEAD TUBE DATA
INTERNAL GAS,_ARG HEAD GAS___ ARG 0.0._ 0.2 k.
Row crH 582 - RovCR__155 WALL_0.035

PRE-PURGE TINE_2 MIN(MIR)(1) pRe-PURGE TIME S SEC(MIN) auLov

POST-PURGE TIE ) MIN(MIN)  pOST-PURGE TiME ) MIN(MIN) grg. p/u
(1) Add ! min (®in) Jor each additional ft. o line between the I' gas inlec
_and the joint to be welded.

P R _SETTINGS

MELD LEVEL I WELD LEVEL Il WELD LEVEL III WELD LEVEL IV PULSE LOM
S5to 199 Amos 5 to 199 Amps S to 199 Amps S to 159 Amps S to 199 Amps

021 019 07 015 010
LEVEL I LEVEL 11 LEVEL III LEVEL 1V ﬂll SUI'E
Time 1-299 Sec Time ' -299 Sec Time 1-295 Sec Time 1-259 Sec .1 to 9.9 Sec
007 gos | L_gos | L 009 TV

ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPEED
212099 Sec .1 t0 9.9 Sec .} us.nqc RPM
0.1 .l = 30

H;nunwm POSITIGIS

; WELDERS NAME STAMP
mmu. z VERTICAL

RADIOGRAPH ACCEPTANCE
TENSILE TEST ACCEPTANCE

WACHINE E-200T4 S/% 328

1328
HEAD SN _ — REPORT NUPMBER
ELECTRODE
' )\ (Sketch) APPROVALS :
CA A 30°
=N WFG. D/821 DATE
8__015 Q.E. 0O/814 DATE
c__1.329 ENGR.D/830 DATE
° g e QUALITY CONTROL DATE
“STAP
VISUAL ACCEPT

FORM 20651 REV.57)




DATA SHEET
1/4" Increasing RPM

——— e m e m .

AUTOUMATIC DUTTHELD
HELDING PROCEDURE SPECIFICATION {WeS)

P

WPS fio.

PP HUMALR NLVISION LETTIR FAGE

HPP-L0-0001 A T O O O A I AT T

SPECIFICATICN 1O. REVISION. OATE _ TPS A/A 328-001 Sample #78_iS%

PURGE GAS X-tay Results: Accept

BACK-LP HEAD TUBE DATA
IMTERIAL grs- ARG _ HEAD GAS__ ARG 0.B.__.250 -
FLOW CFH _ 5+2 : FLOW CFH__ 1545 WALL .035

PRE-PURGE THE 2 MIN{MIN) (1) pre-puRce TIMETS SEC{MIN) a0y

POST-PURGE TIFE1 MIM(MIN)  pOST-PURGE TIHED MIN(MIN) pyG. pu
{1) Add 1 min (Min] sor each additional ft. @* Iine between the gas inlet

and the joint to be welded.

FROGRAMMER SETTINGS

WELD LEVEL I  WELD LEVEL II WELD LEVEL III WELD LEVEL IV PULSE LOY
5te 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps

E‘r 025 023 021 018 010
LEVEL I LEYEL 1} LEVEL ITI LEVEL IV FINISH SLOPE
Time 1-299 Sec Time 1-209 Sec Time 1-299 Sec Time i-260 Sec .1 to 9.9 Sec
0oz 005 Qns 000 B
ROTATION
PULSE dIEH gULSE LOW BELAY HEAN SPEED
.1 tp 9.9 Se¢c .7 .0 9.9 Sac .1 to 9.9 Sgc REM
0.1 0.3 (10K ___a'_;s__j
UALIFICATION POSITION
e » HELDERS NAME STANP
! ' HORIZONTAL m VERVICAL .
L RADIOGRAPH ACCEPTANCE

MACHINE E-20074 S/% 328 TENSILE TEST ACCEPTANCE

HEAD syn 1328
———— REPORT HUVBER

ELECTRODE
f )\ (Sketch) APIROVALS:

¢ A_80° HFG. B/821 DATE
g B_-018 Q.E. D/814 DATE

% c_!-329 ENGR.D/B30 DATE
030
D 1 QUALITY CONTROL DATE
_ STAD
>y VISUAL ACCEPT

ENDW THE LY BREY L7
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DATA SHEET
1/4" Increasing RPM

AUTOMATIC BUTTUELD
WELDING PROCEDURE SPECIFICATION (WPS)

HPS Ho.

MPF HUMBER AEVISION LCTTL#R PAGE

PP-LO-0001 T T T T T T L LT T 7T (150

SPECIFICATION 0. REVISION.  DATE TPS A/A 328-001 Sample #79 +10%

X-Ray Resuits: Hccept

PURGE SAS

BACK-UP HEAD TUBE DATA
ITERIAL GAs ARG HEAD gas A6 0.0. 0.250
FLOW CPH  S#2 . FLOW CFH  15%5 waLL 038

PFRE-PURGE TItz 2 KIN{RIN){1) paE-purGE THiEVS SEC(MIN) AtroY

POST-PURGE TIME1 MEM(MIN)  posT-purce TIxgl "IN(MIN) Frg. pru
(1) Add 1 min (min} for each additional ft. GF Iine belween the gas inlec
- and the joint to ke weldad.

PROGRAYER SETTI S

WELD LEVEL I WELD LEVEL II #ELD LEVEL I1. .7_D LEVEL IV PULSE LGY
5 %0 199 Amns 5 to 199 Amps 5 to 199 Amps. 5 to 199 Amgs 5 to 199 Amps

025 023 021 018 010
LEVEL 1 LEVEL 11 LEVEL III LEVEL IV FINISH SLOPE
Time 1-299 Sac Time 1-299 Sec Time 1-299 Sec Time 1-299 Ssc .1 to 6.9 Sec
007 0ns (05 Q0% 4.0

RCTATION
PULSE HIGH PULSE LOW DELAY HEAD SPEED
.1 0 9.9 Sec .1 to 9.9 Sec .1 to 9.9 Sec APK
0.1 0.1 0.9 3.96

QUALIFICATION POSITIONS

. WELDERS HAME STAMP
]Honxzoml. [ZI VERTICAL
- RADIOGRIPH ACCEPTANCE
HACHINE E-200T4 S/8 -——-——3233 TENSILE TEST ACCEPTANCE
HEAD 5/y 326 .
REPORT NUMBER
'r_"" ELECTRODE
)\ (Sketch) APPROVALS:
cp A__80° MFG. /821 DATE
J.__ 5 g__-015 Q.. /814 DATE
1 c_ 1.329 ENGR.0/830 OATE
.030
D FTG. 0 QUALITY CONTROL DATE
STANP
VISUAL ACCEPT
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DATA SHEET
1/4" Increasing RPM

AUTOMATIC BUTTUELD
WELDING PROCEDUNE SPECIFICATION (WPS)

HPS Ho.

MPP HUMNER REVISION LETTER AGE

HPP-L0-000] I B R R KT

SPECIFICATION HO. REVISTON. DATE  TPS A/A 32B-001 Sappie #80 +15%

%-Ray Results: Accept

PURGE GAS
BACK-UP . HEAD TUBE DATA
INTERNAL gas, ARG HERD GAs___ ARG 0.D.__.250 _

FLOW CFH _ 5%2 - FLOW CFH__ 1545 WALL_ -035

PRE-PURGE TIiE 2 MEN{MIX) (1) pRE-PURGE THME 15 SEC(MIN) ALLOY

POST-PURGE TINE] MIN(MIN)  POST-PURGE TIME 1 MIN(MIN) Frg, Pl.i
(1) Add 1 min (min} sor each additional ft. o Jine between the gas niet

and the joint to be welded.

PROGRAMUER SETTINGS

WELD LEVEL I WELD LEVEL II WELD LEVEL III HELD LEVEL IV PULSE LOY
5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5§ to 199 Amps 5 to 199 Amps

025 023 021 018 010
LEVEL 1 LEVEL II LEVEL 11X LEVEL IV FINISH SLOPE
Tima 1-299 Sec Time 1-299 Sec Time 1-29% Sec Time 1269 Sec .1 tp 9.9 S=¢
007 (05 005 - 009 4.0

ROTATION
PULSE HIGH PULSE LOH DELAY HEAD SPEED
.1 to 5.9 Sec .1 to 9.9 Sec .1 to 9.9 Sec REM

0.1 0.1 0.9 4,14

FICATION POSITIO!
QUALIFICATION POSITIONS HELDERS NAME STAMP

D HORTZONTAL E VERTICAL
‘ ) RADIOGRAPH ACCEPTANCE

HACHINE E-20074 S/ _328 TENSILE TEST ACCEPTANCE

0 1328
HEAD S/N _ 777 REPORT HUMBER

ELECTRODE
(ketch) APPROVALS:
A B0°
HFG. D/821 DATE

B0 Q.E. D/814 DATE
L ENGR. D/830 DATE

.0
o - QUALITY CONTROL _______ DATE

VISUAL ACCEPT SIR

FONMIDI6&1 REV.S3T
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DATA SHEET

1/4" Increasing RPM

AUTOPATIC BUT'IHF.L
WELDING I’i(GCEUURE SPECIFLCATION {uPS)

WPS Ho.

PRE-PURGE TIME_2 WIN(MIN) (1) pre-PURGE TiME]S SEC(HIN) ALLoY

POST-PURGE TIkE] MIN(WIN)  posT-pureE TIMED MIN(MIN) &g, P/
{1) Add 1 min (min} vor each additional ft. ov 1ine beiween the das intet
and the Joint o be weldad.

MPS BUMBER AEVISION LETTER PAGE
HPP-L0-0001 v P b i 16 U7 1 11aefia
SPECIFICATION #0. REVISION. DATE  TPS A/A 328-001 Sample #81 +20%
PURGE GAS X-Ray Results: Accept .
BACK-UP HEAD TUBE DATA
INTEREAL GAS. ARG HEAD GAS ARG 0.D. 250
FLOW CFH 542 - FLOW CFY_ 1545 WALL 035

PROGRAMMER SETTINGS

WELD LEVEL I  WELD LEVEL I WELD LEVEL IIl WELD LEVEL IV PULSE LGY

5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 139 Amps
025 023 021 018 010
LEVEL 1 LEVEL II LEVEL 111 LEVEL IV FINISH SLOPE
Time 1-299 Sec Tima 1-299 Sec Time 14299 Sec Time i-259 Sec .1 0 9.9 Sec
007 . 005 005 - Qo9 4.0
ROTATION
PULSE HIGH  PULSE LOW DELAY HEAD SPEED
.1 10 9.8 Sec .1 to 9.9 Sec .1 to 9.9 Sec RPM
0.1 0,1 0.9 430
UALTFICATION POSITIGHS '
- : WELDERS NAME STAMP
D HORIZONTAL [Z VERTICAL
< RADIOGRAPH ACCEPTANCE
HACHINE E-200T4 S/M 328 TENSILE TEST ACCEPTANCE
HEAD S/ 1328
—_— REPORT NUMBER
ELECTROLE |
(Sketch) APPROVALS:
A__80° NFG. D/821 DATE
015
, 5 . Q.E. 0/814 DATE
f C..__l_..iz.. ENGR.D/830 DATE
.030
p_-03¢ QUALITY CONTROL DATE

VISUAL ACCEPT STAw

FORM J316 5-1 REV.S13
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DATA SHEET
1/4" Increasing RPM

AUTGHATIC BUTTHELD
WELDING PHOCEDURE SPECIFICATION (MPS)

WS Ho.

MPP NUMBER ACVISION LCTTER PAGE

#PP-L0-000} O O I O N I A B TR

SPECIFICATION KD. REVISION.  DATE TP> A/A 328-001 Sample #82 +20% Repeat

X-Ray Rwsults: Accept

PURGE GAS

BACK-UP HEAD TUBE DATA
INTERHAL Gas ARG HEAD GRS NG 0.b. .250
FLOW CFH 542 . FLOW CFH 1536 WALL 035

PRE-PURGE TIME 2 MIN(NIN}{1) pRE-PURGE TiME 15 SEC(MIN) ALLOY

POST-PURGE TIHED MIN{MIN}  posT-PURGE TIMED MIN(HIN) FyG. p/mt
{1) Add 1 min (min) Tor each additional ft. of fine between the gas inief
and the joint to be welded.

PROGRAMMER SETTLIGS

‘WELD LEVEL I  WELD LEVEL 1Y WELD LEVEL ITI #ELD LEVEL IV PULSE LOY
5 to 199 Amas 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps S to 199 Amps

025 023 021 018 010
LEVEL I LEVEL 11 LEVEL IIT LEVEL IV FINISH SLOPE
Time 1-299 Sec Tima 1-299 Sec Time 1-299 Sec Time 1-299 Sec .1 to 9.9 Sec
097 005 40 ano a.0
ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPEED
.1 to 9,9 Sec .1 t0 9.9 Sec .1 to 9.9 Sec RPM
2,1 (19 0.9 2.32
 QUALTFICATION POSITIONS
q ! WELDERS HARE STANP
luumonm L7J VERTICAL
L RADIOGRAPH ACCEPTANCE

MACHIKE E-200T4 S/4 328

TENSILE TEST ACCEPTANCE

HEAD S/N 1328
——— REPORT NUMBER

. ELECTRODE
I N {Sketch) APPROVALS:

c A

g A__80° NFG. D/821 DATE
B__-015 Q.E. b/814 DATE

i . 1.329 ENGR.D/830__ DATE
b 030 QUALITY CONTROL DATE

STAP
VISUAL ACCEPT

45
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DATA SHEET
174" Increasing RPM

AUTOMATIC BUTTHELD
WELDING PIOCEDURE SPECIFICATION (uPs)

WPS Mo,
T sep-L0-oonn N R AT
SPECIFICATION 10. REVISION. DATE_ TPS A/A 328-001 Sample #B3 4252
—_— PURGE GAS X-R;:;;;esults: Accept LB DATA
INTERHAL GAS. ARG mEAD GAS_ ARG 0.D.___.250 S
FLOW CFH _ 532 © FLOMCRH__ S5 WAL .05 _

PRE-PURGE "TIIE 2 MIN{MIN)(T) pRE-PURGZ TIMETS SEC{MIN) avLoy

POST-PURGE TIME1 MIN(MIN)  posT-PURGE TIMED MIN(MIN) Fre. p/u
{1) Add 1 min (min] tor each additional ft. ©° line between the ¢as 1nlex

and the joint to be welded.

PROGRAMMER SETTINGS

}WELD LEVEL 1  VELD LEVEL II WELD LEVEL III WELD LEVEL IV PULSE LGY
5 t0 199 Amps 5 to 199 Amps 5 to 799 Amps 5 to 199 Amps 5 to 199 Amps

0258 023 021 018 010
LEVEL I LEVEL II LEVEL T11 LEVEL IV 'FINISH SLOPE
Time 1269 Sec Time 1-299 Sac Time 1-259 Sec Time 1-259 Sec .7 to 9.9 Ssc
007 s 005 005  _one 4.0
ROTATION
PULSE HIGH  PULSE LW DELAY HEAD SPEED
.1 0 9.9 Sec .1 to 9.9 Sec .1 to 9.9 Sec RPH
0.1 0.1 0.9 ' A.8N
QUALIFICATION POSITIGHS
¢ ' ; WELDERS NAME STAMP
D HORIZONTAL l'z VERTICAL
. - RADIOGRAPH ACCEPTANCE
HACHINE E-20073 S/l _328 TENSILE TEST ACCEPTANCE

HEAD S/n 1328
WSS REPORT MUMBER

ELECTRODE
>\ (Sketch} APPROVALS:

SN A_80° HFG. /821 DATE

-.L_.___\_ﬁ B__.013 0.E. D/814 DATE

T 7 c_1.329 ENGR.D/830 DATE

D o030 QUALITY CONTROL DATE
STAMP

YISUAL ACCEPT

i
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DATA SHEET
1/4" Increasing RPM

AUTOMATIC BUTTWELD
WELDING PROCEDURE SPECIFICATION (WPS)

WPS Mo.

HEVISION LCTTLR

NMSER 49P-10-0001 FTIT it LI T I T Ioon

SPECIFICATION NO. REVISION. DATE TPS A/A 328-001 Sample #84 +30%

X-Ray Results: Accept

PURGE GAS

BACK-UP HEAD . TUBE DATA
INTERNAL Gas_ ARG HEAD GAS ARG v.D. 0.250
FLOW CFH _ 5+#2 - FLOW CFH 1545 WALL 035

PRE-PURGE TIME 2 MIN(MI)(1) pRe-PURGE TIME 15 SEC(MIN) ALLOY

POST-PURGE TIHE 1 MIN(MIN)  posT-PURGE TIME! MIN(MIN) frg, P/
(1) Add 1 min (min) for each additional ft. Of Tine between the gas inlet
_and the joint to be welded.

PROGRAMMER SETTIIIGS

WELD LEVEL [ WELD LEVEL IT WELD LEVEL IIT WELD LEVEL IV PULSE LOY
5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps

025 023 021 018 010
LEVEL I LEVEL II LEVEL III LEVEL IV FIRISH SLOPE
Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec .1 to 9.9 Sec
007 005 005 | 009 an
ROTATION
PULSE HIGH  PULSE LOW DELAY HEAD SPEED
.1 0 9.9 Sec .1 t0 9.9 Sec .1 to 9.9 Sec RPM
0.1 0.1 0.9 A3
QUALIFICATION POSITIONS
WELDERS NAME STAMP
HORIZONTAL Mvzmm
RADIOGRAPH ACCEPTANCE
WACNINE. E-20074 5; e TENSILE TEST ACCEPTANCE
HEAD S
N REPORT NUMBER
ELECTRODE
I )\ (Sketch) APPROVALS:
cp A__80° MFG. D/821 DATE
B__.015 Q.E. D/814 DATE
& 1.329
] - ENGR.D/830 DATE
0 16 g0 QUALITY CONTROL DATE
VISUAL REJECT LOP \

47
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DATA SHEET
1/4" Increasing RPM

AUTOMATIC BUTTHELD
MELDI}G PROCEGURE SPECIFICATION (uPS)

HPS Ho.

MPF HUMEBER HEVISION LLTTLH PAGE
HFP-10-0001 LI T DT LI 1T T § taofa
SPECIFICATION Q. REVISION.  DATE, TPS A/A 328-001 Sample #85 +25%
PURGE. BAS X~Ray Results: Accept
BACK-UP HEAD TUBE DATA
INTERHAL GAs_ ARG HEAD GAS__ ARG 0.D._ 0.250 .
FLOW CFH _ 5:2 FLOW CFH__ 15%5 WALL__ -035

PRE-PURGE TIHE 2 MIN(MLI}(1} pPRE-PURGE TIME 15 SEC(MIN) avLoy

POST-PURGE TIME1 MIN(MIN)  poOST-PURGE TIME D “IN{MIN) Fye. Py
(1) Add 1 min (mn) for each additional ft. ©F Tine between the gac iniet
and the joint to be welded.

PROGRAMMER SETTIIIGS

WELD LEVEL I  WELD LEVEL II WELD LEVEL IIT WELD LEVEL iV PULSE LY
5 t0 199 Amps 5 to 199 Amps ¥ to 199 Amps 5 to 199 Amps 5 to 199 Amps

025 023 021 018 010

LEVEL I LEVEL 11 LEVEL III LEVEL TV FINISH SLOPE

Time 1-289 Sec Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec .1 o 9.9 Sec
007 {05 008 (4[45:) 4.0
ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPEED
.11t0 9.9 Sec .1 to 9.9 Sec .1 to 9.9 Sec RPH
0.1 0.1 0,8 4,80
QUALIFICATION POSITION i
WELDERS NAME SYAMP
D HORIZONTAL VERTICAL
‘ RADIOGRAPH ACCEPTANCE
HACHINE E-20074 S/§ 328 TENSILE TEST ACCEPTANCE
HEAD S/N 1328 .
e REPORT NUMBER
T——— ELECTROOE
;h\\\ {Sketch) APPROVALS:
c A A 80°
E MFG. D/821 DATE
g .015
.4.____,, a g.E. D/814 DATE
I ¢ 1.329 ENGR.D/830 DATE
.030
> FTG. D QUALITY CONTROL - DATE
STAP
VISUAL ACCEPT




DATA SHEET
1/4" Decreasing RPM

AUTOMATIC BUTTHELD
WELDIHG PROCEOURE SPECIFLCATION (WPS)

WPS No.

MFP NUMDER ALVISION LETTLH PAGE

KPP-L0-000] O O B A ALY

SPECIFICATION NO. REVISION.  DATE TPS A/A 32B-001 Sample #73 -5%

A-Ray Results: Accept

PURGE GAS
BACK-UP HEAD TUBE DATA
INTERUAL GAs /G HEAD GAS ARG 0.D. 250
FLOW CFH  5%2 : FLOW CFH 155 WAL, 035

PRE-PURGE TIME 2 MIN(MIN)(1) pRE-PURGE TIME 1S SEC(MIMN) ALLOY

POST-PURGE TIHE1 MIN(MIN)  posT-PuURGE TIME) MIM{MIN) fg. Py
(1) Add 1 min (WiR) for each additional ft. o7 1ine between the gas inlet
i and the joint to be welded. )

PROGRAMMER SETTINGS

WELD LEVEL I  WELD LEVEL IT WELD LEVEL IIl WELD LEVEL IV PULSE LOYW
5 to 199 Amps 5 to 199 Amos 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps

025 023 021 018 010
LEVEL 1 LEVEL 11 LEVEL 111 LEVEL IV FINISH SLOPE
Time 1-299 Sec 7Time 1-299 Sec Time 1-299 Sec Time 1-299 S2c .1 to 9.9 Sac
007 005 00s 0349 4.0
T ROTATION

PULSE HIGH PULSE LOM DELAY HEAD SPEED
.1 to 9.9 Sec .1 to 9.9 Seec .1 to 9.9 Sec RPM
0.1 0.1 0.8 3,42
USLIFICATION POSITIONS
B ‘ WELDERS NAME STAMP

' ]HURIZONTAL @ VERTICAL

RADIOGRAPH ACCEPTANCE

MACHINE E-20074 S/N 328 TENSILE TEST ACCEPTANCE
HEAD /N 1328 .
———m REPORT NUMBER

ELECTRODE
[ )\ (Sketch) APPROVALS:
c ;A A__080° HFG. D/821 DATE
J____K 5 B__-015 0.E. D/814 DATE
i 7N L ENGR.D/830 DATE
b FTG. p__-0%0 QUALITY CONTROL DATE
STAMP
VISUAL ACCEPT

49
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DATA SHEET
1/4" Decreasing RPM

AUTOMATIC BUTTYELD
YELDING PROCEDURE SrECIFICATION (uPS) .

WPS tlo.

MPPENUMBER + HEVISION LEF TR it PAGE

HPP-L0-0001 O o A K YR

SPECIFICATION HO. REVISION. DATE TPS A/A 328-001 Sampie #74 - 10%

X=-Ray Results: Accept

PURGE GAS

BACK- up HEAD TUBE DATA
INTERNAL cas ARG HEAD GAS ARG p.p.  -250
FLOW CFH  5+2 . FLOW cF4_ 1535 WALl 035

PRE-PURGE TIME 2 MIMME(1) PRE-PURGE TIME1S SEC(MIN) ALLOY

POST-PURGE TIMET MIN(MIN)  posT-puRGE TIHE! “IN(MIN) Frg. p/i
(1) Add 1 min (min} for each addjtional ft. of {ing between the gas Iniec
and the joint to be weldead.

PROGRAMMER SETTIIGS

WELD LEVEL T  WELD LEVEL II WELD LEVEL IIT WELD LEVEL IV PULSE LOY
5 {0 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amgs S to 189 Amps

025 023 174} Q018 . 010
LEVEL 1 LEVEL II LEVEL III LEVEL IV FIMISH sSLope - -
Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec Time 1-299 Ssc .1 to 5.3 Sec
007 005 005 009 4.0
ROTATION
PULSE HIGH PULSE LOW BELAY HEAD SPEED
.1 10 9.9 Sec .1 to 9.9 Sec .1 to 9.9 Sec RPH
0.1 0.1 0.9 3,04

UALIFICATION POSITIONS
QUALL ' WELDERS NAME STANP

i ]HURIZDNTAL @ VERTICAL

RADIOGRAPH ACCEPTANCE

MACHINE E-200T4 S/N _328

TENSILE TEST ACCEPTANCE

HEAD /N 1328
N REPORT NUMBER

FLECTRODE
T >\ (Sketch) APPROVALS :
o A! A__80° HFG. D/821 DATE
J___ 5 _ -015 Q.. /814 DATE
S— ¢ 1.329
T ENGR.D/830 DATE
.030
D FTG, D QUALITY CONTROL DATE
STAIP
VISUAL ACCEPT
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DATA SHEET
1/4" Decreasing RPM

AUTDMATIC BUTTNELD
WELDING PROCEDURE SPLCIFICATION (WPS)

WPS Mo,
MPP HUMBER : REVISION LETTER PAGE K

HPP-L0-0001 I T T T T T T T T T 1 11acfia
SPECIFICATION WO. REVISION. DATE__ TPS A/A 328-001 Sample #75-16%

PURGE GAS %-Ray Results: Accept
BACK-UP HEAD TUBE DATA

INTERNAL Ghs: ARG HEAD GAS__ARG 0.D.__.250 o
FLOW CFH __5#2 . FLOW CFH___ 1535 WALL___.035 -

PRE-PURGE TIMc 2 MIN{MIN)(1) pRe-pURGE TIME1S SEC{MIN} arLoY

POS\-PURGE TIHE ] MIN(MIN)  posT-PURGE TIME] MINMIN) Fra, p/u
{1) Add 1 win (min} for each additiocnal fi. o* line between tha gas imlet

and the joint to be welded.

PROGRAMMER SETTINGS

WELD LEVEL I WELD LEVEL II MELD LEVEL III WELD LEVEL IV PULSE LOW
5 to 189 Anps 5 to 199 Amps 5 to 199 Amps 5 o 199 Amps 5 to 192 Amps

025 u23 021 018 010
LEVEL 1 LEVEL 11 LEVEL III .LEVEL IV FINISH SLOPE
Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec Time 1-259 Sec .71 to 9.9 Se¢
007 005 ons . nne an

ROTATIGH
PULSE HIGH PULSE LOYW DELAY HEAD SPEED
.1 t0 9.2 Sec .1 to 9.9 Sec .1 to 9.9 Sec RPM
0.1 0.1 0.9 3. 04

QUALTFICATION POSITIONS
HELDERS NAME STANP

D HORIZONTAL [z’] VERTICAL
. RADIGGRAPH ACCEPTANCE

MACHINE E-200T4 S/N _328 YENSILE TEST ACCEPTANCE

HEAD S/N 1328

REPORT NUMBER

ELECTRODE .
(Sketch) * APPROVALS:
C AE A__80° MFG. D782 DATE
015
- Q.E. D/814 DATE
f 1.329 ENGR. /830 DATE
.030
p__ -0 QUALITY CONTROL DATE
STAP
VISUAL REJECT L.0.P.

EnOu MR LT AFY 6.9
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DATA SHEET
174" Decreasi ng _RPM

e CAGTOMRTIC T UTTHE
:  HELDING PHOCEDURE sprcmcmmn (ups)

. HPS Ho.,

HaPd NUMBER . S REVISTON LETTSR “Trace

| HPP-LO-T0} N N O A N I A AL R R
SPECIFICATION HO. REVISION. ~DATE___TPS A/A 328-001 Sample #76 -20%

g PURGE GAS - X~Ray Results: Accept '

BACK-UP ‘ ~ HEAD TUBE DATA
INVERHAL ans, ARG HEAD GAS_MRE . 0.D._.280 -
FLOW CFH _ 532 © FLOW cFH__ 1545 CWALL__.035 '

PRE-PURGE TIME 2 MIN(MIN)(T) pRE-PURGE TIME 15 SEC(MIN) ALLO'Y

POST-PURGE TIME1 HIN(MIN) POST-PURGE TIME T MIN(HIN) Fra. poo '
{1) Add 1 min (min} for each additional ft o' hne between the g'a"s i'n'i—ef‘“ T
. and -the jeinit to be welded.

PROGRAMMER SETTING

"WELD LEVEL I  UWELD LEVEL 11 WELD LEVEL III wa.n LEVEL IV PULSE LOH
.5 to 199 Amps 5 to 799 Amps 6 to 199'Amps 5 to 199 Amps 5 to 199 Amps _

025 023 o1 | 018 | oo
. LEVEL I LEVEL Ii LEVEL III LEVEL 1V FINISH SLOPE 5
‘Time 1-299 Sec Time 1-299 Sec Time 1-209 Sec Time i-299 Sec .1 to 9. 9 Sec
007 Q05 gos | (_.qoe a0
ROTATION Do
- PULSE HIGH.  PULSE LOW DELAY HEAD SPEED
+1 %0 9,9 Sec .1 to 9.9 Sec .1 to 9.9 Sec RPY
0.1 ' 01 po 1 258
ALIFICATION POSITION
‘? i WELTERS NAE_ STAMP
| HoRczonTAL (7] vemmicar —

RADIOGRAPH ACCEPTENCE
TENSILE TEST ACCEPTANCE

MACHINE £-200T4 S/N 328
HEAD S/N _ 1328

REPORT NUFMBER ____

' T'"— ELECTRODE
;3\\\ {Sketch) | APPROVALS: . -

cp A8 | HFG. D/821____ DATE
L__. ' & B._.Gi5 Q.E. /814 ' nm'

1 c__l.329p ENGR.D/B30___ . DATE
o o_-B0 | quarty cowvRoL - pavE

; . SRR

: VISUAL REJECT LOP

i
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DATA SHEET
174" Increasing Shielding Gas

AUTOMATIC BUTTHELD
WELDING PROCEDURE SPECIFICATION (uPS)

WPS Ho.

wPP HUMBER ) AEVISION LETTER PAGE

HPP-LO-0001 N N O RN N N MLt

éPECIFICRTIUH HO. REVISION. DATE__ TPS A/A 328-001 Sample §93 +5%

PURGE GAS X-Ray Results: Accept

BACK-UP HEAD TUBE DATA
IHTERUAL GAS, MRS {EAD GAs_ARG 0.D.__-250 .
FLOW CPH _ 532 : FLOY CFH 16 WAL 935
PRE-PURGE TIiE_2 MIN(MIN}(1) pRe-PuRsE TIMEIS SEC(MIN) avLoOY .

POST~PURGE TIHE ! HIN(MIN)  POST-PURGE TIME) HIN(MIN) fTs. p/u
(1) Add 1 min (min) sor each additional ft. o Ting betueen tha gas niet
and the joint to be walided.

PROGRAMMER SETTINGS

WELD LEVEL I WELD LEVEL II WELD LEVEL Iil WELD LEVEL IV PULSE LOY
5 1o 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amos 5 to 199 Amps

028 023 021 0ig 010
LEVEL T LEVEL II LEVEL III LEVEL 1V FINISH SLOPE
Time 1-299 Sec Time 1-299 Ssc Time 1-299 Sec Time 1-269 Sec .1 to 9.9 Sec
G07 005 008 M 1.1, 4.0
ROTATION
. PULSE HIGH PULSE LGW DELAY HEAD SPEED
.1 46 9.9 Sec .1 t0 9.9 Sec .1 to 9.% Sec RPH

0. 0.1 0.9 3.40

QUALIFICATION POSITICNS
HELDERS NAME STANP

j IHURIZONTAL E VERTICAL

RADIOGRAPH ACCEPTANCE

MACHINE E-200T4 S/N 328 TENSILE TEST ACCEPTANCE

HEAD S/N 1328
— REPORT NUMBER

ELECTRODE

I }R\\\ (Sketch) APPROVALS:

c f‘ A__80° HFG. D/821 DATE

g .0i5
_L___ 5 0.E. D/814 DATE
T ¢_1.329 ENGR.D/830 DATE
D p_-03%0 QUALITY CONTROL DATE
STAP
VISUAL ACCEPT

FORM 291551 REV. 573

53

T P

I T S



54

DATA SHEET
1/4" Increasing Shielding Gas

AUTOMATIC BUTTUELD
HELDING PROCEDURE SPECIFICATION (%PS)

LPs Mo.
MFPRUMBER ATVISION LETTER PAGE

HPP-10-0001 T T 1T T L L 1T L0 1 1 {1ao0fis

SPECIFICATION 0. REVISION. DATE___TPS A/A 328-001 Sample #94 +10% .

X-Ray Results: Accept

PURGE GAS
BACK-UP HEAD TUBE DATA
INTERRAL 625, ARG HEAD 6AS_ARC 0.D.__-250 o
FLOW CFH 522 R -1 v T 1) RALL__-035

PRE-PURGE THiE 2 MIN(MIN) (1) PRE-PURGE TIME 15 SEC(HIN) avLov

POST-PURGE TIg) MIN(AIN)  posT-pURGE TINED MIN(MIN} rre. pzu
{1) Add 1 min {min] sor each additional ¥t. o finc peiween the das inlec
_and the joint to be welded.

PRCGRAMMER SETTINGS

WolD LEVEL T NELD LEVEL IT WELD LEVEL III UELD LEVEL IV PULSE LGH
5to 192 Amps 5 to 193 Amps 5 to T99 Amps 5 to 199 Amps 5 to 199 Amps

025 023 021 018 gip
LEVEL. 1 LEVEL IT LEVEL 1I1 LEVEL IV FINISH SLGPE
Tina 1-29% Sec Tima 1-292 Sec Time 1-299 3ec Vime §-2359 Sac .1 tp 9.9 Seu
007 005 Q05 T 0q9 4.0 ]

ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPEEDR
.1 1o 9.9 Sec .1 to 9.9 Sec .1 fo 2.9 Sec RPH
0.1 0,1 0,0 3.60

QUALIFICATION POSITIOHS
’ HORIZONTAL l Z! YERTICAL

HELDERS NAME STAHP
RADIOGRAPH ACCEFTANCE

TENSILE TEST ACCEPTANCE

REPORT NUFBER

MACHINE E-200T4 S/4 328
HEAD S/H 1328

T e APPROVALS:
c ﬁ?_\_ a_m0°_| WG, D/S21____ DATE
| (g B Q.E. /814 DATE
N oo 132 ENGR.0/830 - DATE
1o . n_-0%0 QUALITY CONTROL DATE
| VISUAL ACCEPT STHP

FOAM 391651 REV,533




3!

DATA SHEET
1/4" Increasing Shielding Gas

AUTOMATIC BUTTHELD
HELDING PROCEDURE SPECIFLCATION {uwPs)

HPS lio.

"HMPP RUMBER ACVISION LCTTLI PAGE

+PP-LO-000} T T T T T T 1T LT T T fl4ofia

SPECIFICATION KO. REVISION. DATE 10> A/A 328-001 Sample 295 +20%

X-Ray Results: Accept

PURGE GAS
BACK-UP HEAD TUBE DATA
AR
INTERMAL G5 0 HeAD aas RS . g.p. %50
FLOW CFH 532 - moacm 8 pap 0%

PRE-PURGE TIHE_2 MIA(MIN){1) pRe-PURGE Titg 1S SECCHIN) auioy

POST-PURGE TIMET MIH(MIN) POST-PURGE TIME 1 MIN{MIN) fFra. /i
(1) Add 1 min (min} for cach additional ft. OF i1ine between the gas iniec
and the joint to be weided. .

PROGRAMMER SETTI.IGS

WELD LEVEL I WELD LEVEL II WELD LEVEL IIl WUELD LEVEL IV PULSE LOU
5to 199 Awps 5 o 192 Amos 5 to 199 Amps 5 to 1998 Amps 5 to 199 Amps

025 023 021 Q18 010
LEVEL 1 LEVEL I1 LEVEL II1 LEVEL IV FINISH SLOPE
Time 1-299 Sec Yimg 1-299 Sec Time 1-299 Sec Time 1-299 Sac¢ .1 tp 5.9 Ssc
007 aos 00§ 009 4.0

ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPEED
.1 to 9.9 Sec .1 to 9.9 Sec .) to 9.9 Sec RPM
0.1 0.1 0.9 3.80

QUALTFICATION POSITIONS
WELDERS NAME STAMP

D HORIZONTAL L"ZI VERTICAL

RADIOGRAPH ACCEPTANCE

WACHINE £-200T4 S/ 328

TENSILE TEST ACCEPTANCE

HEAD S/H
REPORT NUMBER

ELECTRODE
[ \ {Sketch) APPROVALS:
g0° 1}

cp A HFG. D/821 DATE

! .015
8

Q.E. D/814 DATE
b 1.329

: f C ENGR.D/B30 DATE
B .a3n

FTG. b_____ QUALITY CONTROL DATE

STANP
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DATA SHEIT
1/4" Increasing Shielding Gas

AUTOMATIC BUTTUELD
HELDING PROCEDURE SIECEIFLCATION (WPS)

- WPS Ho.

MPP HUMBER REVISION LETYTEN PACE
KPP-L0-0001 I Y I O PR YA T
SPECIFICATION HO. REVISION. DATE  TPS A/A 328-001 Sample #96 +30%
PURGE GAS X-Ray Results: Accept
. BACK-UP HEAD TUBE DATA

INTERHAL GAS, ARG HEAD GAS_ ARG 0.D. 0.250
FLOW CFH 52 . FLOW cEH 20 WALL .03%

PRE~PURGE TIME 2 BIN(MIH}(1) PRE-PURGE TIME IS SEC(MIN) putoy

POST-PURGE TIKZ1 MIN(MIN)  pOST-pURGE TIME] MIN(MIN) Fra, p/u .
(1) Add 1 min {miR) tor each additional ft. o* iine beiween the gas inle:
and the joint to be welded.

PRCGRAMMER SETTINGS

WELD LEVEL I  YELD LEVEL II WELD LEVEL III MELD LEVEL IV PULSE LOYW
5 to 189 fmps 5 to 195 Amps. 5 to 199 Amps 5 to 199 Amps S to 199 Amps

025 023 021 018 010

LEVEL I LEVEL II LEVEL III LEVEL 1V FINISH SLOPE
Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec Tire i-259 Sec .1 &6 9.9 Seo

:

4

007 s 005 005 . _.ona 4.0 ].
ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPEED
.1 t0 9.9 Sec .1 t0 9.9 Sec .1 to 9.9 Sec RPM

0.1 0.1 n.9 2_60

QUALIFICATION POSITIONS

HWELDERS NAME STAMP
D HORIZONTAL Ej VERTICAL
. RADIOGRAPH ACCEPTANCE

TENSILE TEST ACCEPTANCE
REPORT NUMBER

MACHINE E-200T4 S/N 328
HEAD s/n 1328

ELECTRODE|
l Y {Sketch) APPROVALS:
c f‘f\ A__80° HFG. D/821 DATE

B .015
.l____}. s Q.E. D/814 DATE
i ¢c_ L.329 ENGR.D/830 DATE
D p__-030 QUALITY CONTROL DATE

STAIP
VISUAL ACCEPT

FOOM 2016 5-1 REV.S73
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DATA SHEET
1/4" Increasing Shielding Gas

AUIOMATIC BULLIELD
HELDING P"ROCEDURE SPECIFICATION (ups)

WPRS tlo.

HOVISION LETTENR

MFP NUMOER PAG

199-10-0001 1 N SR

SPECIFICATICH NO. REVISION.  DATE TPS a/A 328-001 Sample #97 +403

X-Ray Results: Reject L.0.F.

PURGE GAS
BACK-UP HEAD TUBE DATA
INTERHAL GAS ARG HEAD GAS ARG 0.D. 250
FLOW CFH  5+2 : FLOW CFH _ 2l waLL  -035

PRE-PURGE TIME 2 MIN(MIN)(1) PRE-PURGE TIME1S SEC(MIN} pLrOY

POST-PURGE TIHET MIR(MIY)  posT-purge TIvE1 "IN(MIN) Fig. pyu

and the joint to be welded.

(1) Add 1 min (mn) for each additicpal ft. of line between the gas iniet

PROGRAMMER SETTILGS

WELD LEVEL I  WELD LEVEL IT MELD LEYEL II! WELD LEVEL iV PULSE LGN
5 to 199 fmos 5 to 199 Amas 5 to 199 Amps 5 to 199 Amps 5 to 192 Amps

025 023 J21 018 010
LEVEL 1 LEVEL II LEVEL 111 LEVEL IV FIMISH SLOPE
Tima 1-299 Sec 7vime 1-299 Sec T'me 1-299 Sec Time 1-2089 Sec .1 to §.9 Sec
Q07 005 005 008 4.0
ROTATICN
PULSE HIGH PULSE LOW OELAY HEAD SPEED
.1 t0 9.9 Sec .1 t0 9.9 Sec .1 tp 9.9 Sec RPM
0.1 l 0,1 0.9 3,60

{QUALIFICATION POSITIONS
WELDERS NAME STAMP

HORTZONTAL [} VERTICAL
D v_] RADIOGRIPH ACCEPTANCE

WACRINE E-20074 S/% 328 TENSILE TEST ACCEPTAICE

HEAD S/N 1328
M REPORT NUMBER

'r_ ELECTRODE

>\ (Sketch) APPROVALS:
c A A 80° )
4L N MFG. D/821 DATE
J__ g .015 )
“—p Q.E. /B4 DATE
E ¢c__1.329 ENGR. D/ 530 DATE
o FTG. p_ 0% QUALITY CONTROL DATE

STAP
VISUAL ACCEPT

57
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DATA SHELT
1/4" Increasing Shielding Gas

AUTOMATIC BUTWUELD
HELDING PIOCEDURE SPLCIFICATION (WPS)

WPS Mo.

REVISION LETTENR

MM NUMBER

MPP-LO-0001 N Y B

PAGE

[ T 114 of 18

$PECIFICHTIDH HO. REVISTON.  DATE

TPS A/A 328-001 Sample #9858 +50%

PURGE GAS
BACK-UP HEAD

INTERHAL GAS__ ARG HEAD GAS_APS 0.,
FLOW CFH _ 5#2 : FLOM CPH___ 22 HALL,

X-Ray Results: Reject L.0O.F

TUBE DATA
250
-035

PRE-PURGE TIME 2 MIH(MIN){1) PRE-PURGE TIME1S SEC{HIN) ALLOY

POST-PYRGE TIME 1 MIN{HIN)
and the Jmnt to be welded.

POST-PURGE TIME 1 MIN(MIN) Frg. p/u
- (1) Add 1 min (rmni Tor each additional ft. o= line beiween the gas iniet )

.

PROGRAMMER SETTINGS .

WELD LEVEL I WELD LEVEL IT WELD LEVEL III WELD LEVEL IV PULSE LOY
5 to 199 Amps 5 to 199 Amps 5 to 799 Amps 5 to 199 Amps 5 to 199 Amps

025 023 021 018

010

LEVEL I LEVEL II LEVEL III LEVEL 1V

FINISH SLOPE

.1 0 9.9 Sz

Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec Time 1-259 Sec

005 1°__oge

1

007 005 4.0 J
ROTATION
PULSE HIGH  PULSE LOW DELAY HEAD SPEED
.1 t0 9.9 Sac .1 t0 9.2 Sec .1 to 9.9 Sec RPM
j ] ]
0.1 _ 0.1 } 0.9 1. (0
QUALTFICATION POSITIONS
WELDEES NAME STANP
D HORIZONTAL EZ] VERTIGAL -
RADIOGRAPH ACCEPTANCE
HARINE £-20074 S 380 TENSILE TEST ACCEPTANCE
HEAD S/N
i — REPORT NUMBER
ELECTRODE ;
‘ ;g\\\ (Sketeh) APPROVALS:
¢y A_80° HFG, b/821 PATE
g .015
.L____ 4 g.E. /814 DATE
{1 o6 1.3 ENGR.D/830 DATE
D b__-030 QUALITY CONTROL DATE
STAHP
VISUAL ACCEPT

FOMM 91651 REV.573
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"

DATA SHEET
1/4" Increasing Shielding Gas

AUTOMATEC RUYTVELD
WELDING PROCEDURE SPECIFLCATION (WPS)

. HPS No.

MPP HUMBER REVISION LETTER PAGE

MPP-L0-0001 T T T 1 F T T T LT T l1aofia

SPECIFICATION NO. REVISICY.  DATE TPS A/A 328-001 Sample #99 +60%

X-Ray Results: Reject L.0.F

PURGE GAS

BACK-UP HEAD TUBE DATA
INTERMAL GRS ARG HEAD GAS ARG 0.0. 250
FLOW CRH 542 FLOWCFH =~ _ 24 WALL 035

PRE-PURGE TIME_2 MIN(MIN] (1) pRE-PURGE TIME]S SEC(MIN) Atvoy

POST-PURGE TIME1 MIN{MIN)  posT-PurcE TIvgl MIN(MIN) Frg. p)n
{1} Add 1 min (min} for each additional ft. o Tine between the gas inlet

and the joint to be welded.

PROGRAMMER SETTIIHGS

WELD LEVEL I

WELD LEVEL II

WELD LEVEL IIT WELD LEVEL IV PULSE LOY

5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps
025 023 021 018 010
LEVEL I LEVEL 1I * LEVEL IIt LEVEL 1V FINISH SLOPE
Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec .1 to 9.9 Se:
007 005 Q0s ' 009 4.0
ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPEED
.1 to 8.9 Sec .1 to 8.9 Sec .1 to 9.9 Sec RPH
Q.1 Q.1 0.9 160
QUALIFICATION POSITIONS
WELDERS NAME STAMP

[___l HORIZONTAL D VERTICAL

RADIOGRAPH ACCEPTANCE

MACHINE E-200T4 S/N 328 TENSILE TEST ACCEPTANCE

HEAD S/N 1328
—_— REPORT NUMBER

T— ELECTRODE
}\ (SkEtCh) APPRUVﬂLS H
c A! A 80° ¥FG. D/821 DATE
L_ B B __.015 Q.E. D/814 DATE
T‘—— ¢___1.328 ENGR.D/830 DATE
D p___.030 QUALTTY CONTROL DATE
STAT
YISUAL ACCERT

FORM 301651 REV. 5.73
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BATA SHEET
1/4" Decreasing Shielding Gas

]

AUTOMATIC SUTTHELD
WELDING PROCEUUKE SPECTFICATION (WpS)

WPS Ho.
24P? HUMDER AEVISION LETTER PAGE
, MPP-10-0001 [T T T T T T T T T T liaoera
'SPECIFICATION HO. REVISION. DATE_ TPS A/A 328-001 Sample #86 -5%

PURGE GAS X~Ray Resu1t§: Accept
BACK-UP HEAD TUBE DATA

INTERHAL GAS, ARG HEAD GAs_ ARG 0.p. 250 .
FLOW CFH _ 532 : FLOY CFH _ lax WALL -035 B

POST-PURGE TIMET MIN(MIN)

PRE-PURGE TIME 2 MIN(MIN}(1) pRE-PURGE TIME 15 SEC(MIN) ALLOY

POST-PURGE TIME1 MIN(MIN} Frg. p/4
{1) Add 1 min (min]) Tor each additignal ft. o7 Tina between the gas iniet

and the joint to be weldad.

PROGRAMMER SETTINGS

HELD LEVEL I

WELD LEVEL II WELD LEVEL IlI

WELD LEVEL IV PULST LOW

5tc 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps
025 023 021 418 010
_ LEVEL I LEVEL II LEVEL III . LEVEL IV FIMISH SLOPE
Time 1-292 Sec Time 1-299 Sec Time 1-299 Sec Time i-292 Sec .1 o 9.9 Ser
a7 005 005 * 008 4.0
ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPEED
.1 o 9.9 Sec .1 t0 9.9 Sec .] to 9.9 Sec RPH
, 0.1 0.1 0.8 3.60
WALTFICATION POSITIOHS '
Q €A : WELDERS NAME STAMP
D HORIZONTAL VERTICAL
. X RADIOGRAPH ACCEPTANCE
MACHINE E-200T4 S/N 328 TENSILE TEST ACCEPTANCE
HEAD S/N 1328
REPORT NUMBER
ELECTRODE
t >\\\\ {Sketch) : APPRUVALS:
ch A_80 HFG. D/821. DATE
1 015
- B -
; N — 0.E. D/814 DATE
T L ENGR. /830 DATE
D g 030 | S
- QUALITY CONTROL DATE
: STA®
*DECREASING SHIELD GAS

FORM 391651 REV.5.70
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DATA SHEET
1/4" Decreasing Shielding Gas

AUTOMATIC BUTTUELD
HELDING PROCEDURE SPECIFLCATION (ups)

WPS Ho.

MPFPF NUMBER AEVISION LETTENR PAGE

MPP-L0-0001 T 1 1T 1 T T T T T T |14ofid

SPECIFICATION HO. REVISION. DATE  TPS A/A 328-001 Sample #B87 -10%

X-Ray Results: Accept

PURGE GAS ,

BACK-UP HEAD TUBE DATA
INTERHAL GAS. ARG HEAD GAS ARG 0.p,__-250 L
FLOW CFH _ 5¥2 : FLOW CFH__ 12 WAL -035 _

PRE-PURGE TIME 2 MIN(MIH)(1) pRE-PURGE TIME 1S SEC{MIN) aLLoy

POST-PURGE TIME] MIN(MIN)  POST-PURGE TIME 1 MIN(MIN) Fra. pn
(1) Add 1 min (min] ¥or each additional ft. ©* line between the gas inlet
and the joint to be welded.

PROGRAMMER SETTINGS

WELD LEVEL T  WELD LEVEL II WELD LEVEL III WELD LEVEL IV PULSE LOW
5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps

025 023 021 018 010
LEVEL I LEVEL II LEVEL III . LEVEL IV FINISH SLOPE
Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec Time 1-259 Sec .1 to 3.9 Sec
007 005 005, ' o9 4.0

ROTATION
PULSE HIGH PULSE LOW DELAY HEAD $Pp
.1 t0 9.9 Sec .1 to 9.9 Sec .1 to 9.9 Sec RPHM
0.1 0.1 0.9 3.60
QUALIFICATION POSITION ' -
WELDERS HAME STAMP
D HORIZONTAL VERTICAL
. RADIOGRAPH ACCEPTANCE

HACHINE E-20074 S/N 328 TENSILE TEST ACCEPTANCE

HEAD S/N 1328
M REPORT HUMBER

_f_ ELECTRODE
c f‘ A__80° MFG. D/821 DATE
e

J____ 5 §__-015 Q.E. D/814 DATE

i ¢__ 1.328 ENGR. D/830 DATE
o n__-930 QUALITY CONTROL - DATE
STAIP
VISUAL ACCEPT

FORM 391651 REV.5.73
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DATA SHEET

1/4" Decreasing Shielding Gas

AUTOMATIC BUTTWELD
WELDIMG PROCEDURE SPECIFICATION (uPpS)

WPS to.

MPP NUMBER

1PP-L0-0001

ALVISION LETTL#

PAGE

N I O A |

{1 114 of 14

SPECIFICATION NO. REVISION.  DATE TPS A/A 328-001 Sample #88 -25%
PURGE GAS X-Ray Results: Accept
BACK-UP HEAD TUBE DATA
INTERHAL GAS  ARE HEAD GAS ARG 0.0, ..250
FLOW CFH  5%2 - FLOW CFM 1545 11 WALL  .035

PRE-PURGE TIME 2 MINR(MIN)(1) p

RE-PURGE TIME15 SEC(MIN) aLLOY

POST-PURGE TIME) MIN(MIN)}  pOST-PURGE TIMED “MIN(MIN) pre. p/it
{1) Add 1 min {min) for each additional ft. of Tine between the gas iniet
and the joint to be welded.

PROGRAMMER SETTINGS

WELD LEVEL I  WELD LEVEL i1

-5 to 199 Amps 5 to 199 Amps

WELD LEVEL III WELD LEVEL 1V
5 to 199 Amps & o 199 Amps

PULSE LGY
5 to 199 Amps

025 023 021 018 gio0
LEVEL I LEVEL II LEVEL IIT LEVEL IV FINISH SLOPE
Time 1-299 Sec 7Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec .1 to §.9 Sac
Q07 005 005 ong A0
ROTATION
PULSE HIGH PULSE LOW | DELAY HEAD SPEED
.1 %0 9.9 Sec .1 to 9.9 Sec .1 t0 9.9 Sec RPH
0.1 92,1 0.9 160
QUALIFICATION POSITIONS
WELDERS NAME STAMP
E‘] HORIZONTAL gvsmcm.
‘ RADIOGRAPH ACCEPTANCE

MACHINE E-200T4 S/N

328

HEAD S/ 1328

'r—— ELECTRODE
)\ . (Sketch)

CA ' 80°
VR O

1 g 016

B ", o

T2 Y ¢ 1.329

D ETG, p 030

TENSILE TEST ACCEPTANCE

REPORT NUMBER

APPROVALS:

MFG. D/821 DATE
0.E. /814 DATE
ENGR.D/830 DATE
QUALITY CONTROL DATE

REJECT LOW COMCAVITY

STAIMP

L
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DATA SHEET
1/4" Decreasing Shielding Gas

AUTOMATIC BUTTWELD
WELDING PROCEDURE SPECIFICATION (WPS)

WPS Mo,

MPP HUMBER REVISION LETTER raGE

MPP-L0-0001 T T T 1 1 1 1 1 1 1 Li4of 14

§PECIFICATIOH HD. REYISION. DATE TPS A/A 328-001 Sample -#39 ~30%
X-Ray Results: Accept

PRE-PURGE TIME 2 MIH{MIN}(1) p

PURGE GAS

BACK-UP HEAD TUBE DATA
INTERNAL GAS, ARG HEAD GAs_ ARG 0.p.__-250 .
FLOW CFH _ 52 : FLOW CFH 9 WALL_ 035 _

AE-PURGE TiME 15 SEC{MIN) aLtoy

POST-PURGE TIHE] MIN(MIN)  pOST-PURGE TIME L MIN(MIN) fra. p/a '
(1) Add 1 min (min) jor each additional ft. 6° 1ine between the gas inlet
and the joint to he welded,

PROGRAMMER SETTINGS

YELO LEVEL I  WELD LEVEL II

WELD LEVEL III WELD LEVEL IV PULSE LOW

5% 199 Amps 5 t0 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps

I':] HORIZONTAL EZ] VERTICAL

MACHINE E-20074 S/N 328
HEAD S/N 1328

025 023 021 018 010
TLEVEL T LEVEL II LEVEL 111 LEVEL IV FINISH SLOPE
Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec Time 1-299 Ssc .1 to 9.9 Seo

007 L 005 005 * 009 4.0

ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPEED
.1 %o 9,9 Sec .1 t0 9.9 Sec .1 to 9.9 Sec RPM
0.1 l 2.1 0.9 3.60
QUALIFICATION POSITIONS '
WELDERS NAME STAMP

RADIOGRAPH ACCEPTAKCE

REPORT NUMBER

TENSILE TEST ACCEPTANCE

ELECTRODE

! }\ (Sketch) APPROVALS

cs A A8 MEG. D/82} DATE
» g B_ 015 Q.E. D/814 DATE
| ¢ 1% ENGR.D/830, DATE
. b2 QUALITY CONTROL DATE

3 7
_ i VISUAL ACCEPT

FORM J018.5.1 REV, 573

.
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DATA SHEET
1/4" Decreasing Shielding Gas
AUTOMATIC BUTTHELD
HELDING PROCEDURE SPECIFICATION (WPS)
) WeS to.
MPR NUMBER ACVISION LETTER PAGE
HPP-L0-0001 U O O O O M D1 3
SPECIFICATION NHO. REVISION. DATE__ TPS A/A 338-001 Sample #30 -40%
- - = 'A
PUREE. BAS X-Ray Pesults: REJECT L.0.P |
BACK~UP HEAD TUBE DATA }
INERIAL @As,_ ARG HEAD GAS_ARG 0.D.__+250 o o
| FLOW CPH 532 . FLONCM____8 WALL__-035 _ B 'j
PRE-PURGE TIME_2 MIN(MIN)(T) pRE-PURGE TIMEI15 SEC(MIN) aLtoY B
POST-PURGE TIME1 MIN(MIN)  pOST-PURGE TIME1 MIMCMIN) Fra. pyu -
{1) Add 1 min (min} for each additional ft. o® line between the das infet L
and the joint to be welded. L
PROGRAMMER SETTINGS . |
HELD LEVEL T  WELD LEVEL IT WELD LEVEL III WELD LEVEL IV PULSE LOY 1
5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 7199 Amps 5 to 199 Amps | :
025 023 021 018 010 i E
LEVEL I "LEVEL 11 LEVEL III LEVEL IV FINISH SLOPE 3
Time 1-299 Sec Time 1-299 Sec Time 1-~299 Sec Time 1-299 Sec .3 %0 9.9 Sec { i
007 005 0gs __gog 4,0 ]
ROTATION o
PULSE HIGH  PULSE LOW DELAY HEAD SPEED [
.1 10 9.9 Sec .1 to 9.9 Sec .1 to 9.9 Sec RPM i
: ‘i
0.1 ‘ 0.1 0.9 .60 1 |
| QUALIFICATION POSITIONS S |
WELDERS NAME STANP [
D HORIZONTAL VERTICAL P
: : RADIOGRAPH ACCEPTANCE =
MACHINE E-200T4 S/N 328 TENSILE TEST ACCEPTANCE .
' HEAD S/N 1328 i
S REPORT NUMBER ;
ELECTRODE iy
.1 (Sketch) APPROVALS: : . " %
1 A__80° HFG. D/821 DATE f
B__.015 Q.E. D/814 DATE_ .
c_1.329 ENGR.D/830 DATE L
| p__-0%0 QUALITY CONTROL DATE )
i STAIP | ﬂ
: VISUAL ACCEPT s :
; FOOM M1651 REV.573 j
64
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DATA SHEET
174" Decreasing Shielding Gas

LT AUTOMATIC BUTTRELD —
HELDING PROCEDURE SPECIFLCATION (wpsl

WPS Ho.

MPFNUMBER AEVISION LEYTER PAGE

HPP-L0-0001 T O A O S
éPECIFICATION Ho. REVISION. DATE___TPS A/A 328-001 Sample #91 -60%

PURGE GAS K=Ray RESU'”_'.S: Accept
BACK-UP HEAD TUBE DATA

INTERWAL GRS, . ARG HEAD GAS_ARG 0.0._ 02580
FLOW CFH _ Si2 : FLOW CFH 6.5 WALL  .035

PRE-PURGE TIME 2 MIN(MIN)(1) #RE-PURGE TIME 15 SEC(MIN) aLLov

POST-PURGE TIME1 MIN(MIN} POST-PURGE TIME T MIN(MIN) Fra. P[nl
(1) Add 1 min (min} sor each additional ft. ot Iine between the gas inigt
and the joint to be welded.

PROGRAMMER SETTIKGS

WELD LEVEL I  MELD LEVEL II WELD LEVEL ILI WELD LEVEL IV PULSE LOU
5 to 199 Amps 5 to 199 Amps 5 to 199°Amps 5 to 199 Amps 5 to 199 Amps

025 023 021 018 010
LEVEL 1 LEVEL IT LEVEL ITI LEVEL IV FINISH SLOPE

Time 1-299% Sec Time 1-299 Sec Time 1-299 Sec Time 1-289 Sec .1 to 9.9 Sec
g7 005 0ns [ ong a.n
ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPEED
.1 10 9.9 Sec .1 to 9.9 Sec .1 to 9.9 Sec RPM
0 0.1 .9 2 A0,

QUALIFICATION POSITIONS
e WELDERS NAME STAMP

D HORTZONTAL lj VERTICAL
) RADIOGRAPH ACCEPTANCE

MACHINE E-200T4 S/N 328 TENSILE TEST ACCEPTANCE

HEAD S/N 1328
- REPORT NUMBER

| (Sketch APPROVALS:

C.L{_\_ 80 MFG. D/821 DATE

I 2015 © Q.E. 0/814 OATE

7 7 ¢ 1329 ENGR.D/830 DATE

° o %0 QUALITY CONTROL DATE
REJECT LOW CONCAVITY

FORM 301651 REV.573
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DATA SHEET
1/4" Decreasing Shielding Gas

hUTDHATIC BUTTHELD
WELDING PROCEQURE SPECIFLCATION {WPS)

HPS Ho.

-

WP NUMBER

REVISIGN LETTER

PAGE

HPP-LO-0001

O L T O I

T 114 of 14 -

DATE

SPECIFICATION NO. REVISION.

TPS A/A 328-001 Sample #92 -70%

%-Ray Results:

Accept

PURGE GAS
BACK-UP HERD TUBE DATA .

TNTERIAL GAS. ARG EAD cAs_ARC 0.D._-250
FLOY CFH _ 5i2 ‘ FONCRH 5 WALL _ 035
'PRE-PURGE TIME_2 WIN(MIN)(}) PRE-PURGE TIME IS SEC(MIN) ALLOY
POST-PURGE TINE1 MIN(MIN)  pOST-PURGE TIME L MIN(MIN) FTe. pJn .

{1) Add 1 min (min) for each additional ft. o 1ine between the gas inias
and the joint to be weldad.

PROGRAMMER SETTINGS

WELD LEVEL I  WELD LEVEL IT WELD LEVEL IIT WELD LEVEL IV PULSE Lﬂ‘:l

5 to 199 Amps 5 to 199 Amps 5 to 189 'Amps 5 to 192 Amps 5 to 199 Amps

025 023 021 018 010
LEVEL I LEVEL 11 LEVEL 1I1 LEVEL IV FINISH SLOPE
Time 1-299 Sec Time 1-209 Sec Time 1-299 Sec Time 1-299 S5=¢ .1 to 9.9 Se:s
007 005 005 009 - 8.0
ROTATION
PULSE HIGH  PULSE LOW DELAY HEAD SPEED
.10 9.9 Sec .1 to 9.9 Sec .1 to 9.9 Sec RPM
0.1 I 0.1 0.9 _2,60
QUALIFICATION POSITION '
; _ HELDERS HAVE STAHP
, D HORTZONTAL VERTICAL — T
| — . RADIOGRAPH ACCEPTANCE
! HACHINE E-200T4 S/N 328 TENSILE TEST ACCEPTANCE
3 HEAD S/N 1328
5 S REPORT NUMBER
: ELECTRODE -
i >\ (sketch} APPROVALS: |
¢p k/ A_80° HFG. D/821 - DATE
g | L_._ g = Q.E. D/814 _DATE
T c_ L3  ENGR.D/830 DATE
) Y .0
i ]1e n__-030 QUALITY CONTROL - DATE
4 “STA® :
REJECT '

FORM 201651 REV, 573
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: DATA SHEET
3/4" Increasing Amps

AUTOMATIC BUTTUELD
HELDING PHOCEDURE SPECIFICATICN (WpS)

WPS Ho.

MPP HUMBER AEVISION LETTER PAGE

HPP-LO-0001 ' T L1 Ui bl j1sefis

;.SPECIFICATIOI[ fi0. REVISION. DATE___TPS A/A 328-001 Sample §34 +5%

PURGE GAS X-Ray Results: Accept

BACK-UP HEAD TUBE DATA
INTERHAL BAS, ARG HEAD GAS_ ARG 0.9, 0.750
{ FLOW CFH _ 5¥2 . FLOW CFH__ 1545 WALL__0.109 _

PRE-PURGE TIME_2 MIN(MIN){1) PRe-PURGE TIMEIS SEC(MIN) aLLOY

POST-PURGE TIKE] MIM(MIN)  poST-PURGE TIMET MIN(MIN) Fr. priy '
(1)} Add 1 min (min) for each additional ft. o® Iine between the gas iniet
and the joint to be welded.

PROGRAMMER SETTINGS

WELD LEVEL I WELD LEVEL II V7LD LEVEL IIT WELD LEVEL IV PULSE LOW
5 to 199 Amps 5 to 199 Amps 5 to 189 °Amps 5 to 199 Amps 5 to 199 Amps

- 078 077 077 076 i 042
LEVEL 1 LEVEL 11 LEVEL III LEVEL 1V FINISH SLOPE
1 Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec Time i-259 Se¢ .1 fo 2.9 Ssc
s | 017 01§ L0z _9.9
ROTATION
PULSE HIGH  PULSE LOW DELAY HEAD SPEED
.1 t0 9.9 Sec .1 to 9.9 Sec .1 to 9.9 Sec RPM
: 0.2 0.1 3.6 .00
QUALTFICATION POSITIONS ‘
QUALTFICATIO 0 WELDERS NAME STANP
D HORTZONTAL VERTICAL
. RADIOGRAPH ACCEPTANCE

MACHINE E-2007T4 S/N- 328 TENSILE TEST ACCEPTANCE

HEAD 5/N 1328
———— REPORT NUMBER

ELECTRODE

. ‘r—r\ (Steten) APPROVALS :
c f‘ A 80° MEG. D/821 DATE
N,

B__.010 Q.E. D/814 __DaTE

C__LO731  pnGR.b/e3n DATE

D p_ 920 QUALITY CONTROL DATE
L SIAP

i :  REJ. CONCAVITY & EXCEPTS DROP THRU

FORM 331654 REV.533
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DATA SHEET
3/4" Increasing Amps

KELDING PROCEDURE SPECIFICATION (upS)

- MFP RUMBER REVISION LETTRH

WPS Ho.
PAGE
1P-L0-0001 [TTT L LT T T T {1ofa

SPECIFICATION NO. REVISION.  DATE TPS A/A 328B-001 Sample £35 +10%

Y-Ray Results: Accept

PURGE GAS

BACK-UP HEAD TUBE DATA
INTERIAL GAS__ ARG HERD GAs__ARE . 0.p,__0.750
FLOW CFH _ 512 - FLOM CFH__ 155 WALL__0.109

PRE-PURGE TIxE 2 WMIN(MIN){71) pRe-PURGE TIME 1S SEC(HIN} arLOY

POST-PURGE TIME® MIN(MIN)  posT-pURGE TiMe] "IN(MIN} grvg, pyu
{1) Add 1 min (Win) Jor each additional ft. of line between the gas iniet
and -the joint to be weidad.

PROGRAMMER SETTIGS

WELD LEVEL [ WELD LEVEL II WELD LEVEL III WELD LEVEL IV PULSE LGOY
5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amns 5 to 199 Amps

081 080 080 072 D42
LEVEL I LEVEL 11 LEVEL IIf LEVEL 1v FINISH SLOPE
Time 1-299 Sec Time 1-289 Sec Time 1-289 Sec Time 1-299 Sec .1 to 5.9 Sec
018 07 018 017 9.9

ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPEED
.1 tp 9.5 Sec .1 to 9.9 Sec .1 to 9.9 Sec RPM
0.2 0.1 3.6 .00
QUALIFICATION POSITIONS
: HELDERS NAME STAMP

D HORIZONTAL VERTICAL

RADIOGRAPH ACCEPTANCE

HACHINE E-209™4 S/ 328

TENSILE TEST ACCEPTANCE

HEAD S/N 1328
- REPORT NUMBER

ELECTRODE
I )\ (Sketch) APPROVALS:

c ﬁ___ A_ 80° HFE. D7821 DATE

L____,q__ B B__.010 Q.E. B/814 DATE

T 7 c_ 1.073 ENGR.D/830 DATE

D FTG. p__-020 QUALITY CONTROL DATE
STAP

REJ. CORCAVITY & EXCESS DROP TRHU

¥y

N/
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DATA SHEET
3/4" Increasing Amps

AUTOMATIC BUTTWELD
WELDING PLOCEQURE SPECIFICATION (WeS)

Wes lla.

MPR. NUMBER NEVISION LLTTER PAGLT

HPP-L0-0001 O A L RV

SPECIFICATION HO. REVISION.  DATE TPS A/A 328-001 Sample #3§ -4 Amps

Belew +10% Level

PURGE GAS x"‘RB}' Resluts: Accept
BACK-UP HEAD TUBE DATA
IKTERNAL GAS,_ ARG HEAD GAS__ ARG 0.D.__0.750 o
FLOM CFH __5%2 : FLOW CFH__ 1535 WALL__0.105

PRE-EURG:E TIHE_ 2 MEH{MEN) (1) PRE-PURGE TIME 35 SEC{MIN) auLoy

POST-PURGE TIME} MIN(MIN)  POST-PURGE TirE 1 MIN(HIN) Frg. pyu
(1) Add 1 min (min) tor each additional ft. o° Tiné between tha gas inlet -
and the joint to be welded.

. PROGRAMMER SETTILGS

'-HELD LEVEL I WELD LEVEL II WELD LEVEL III WMELD LEVLL IV PULSE LOu
5to199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 739 Amps 5 to 199 Amps

77 076 W76 a7s 042
LEVEL I LEVEL 11 LEVEL 11T LYVEL TV FINISH SLOPE
Tima 1-208 Sec Time 1-209 Sec Time 1-299 Sec Timz 7-299 Sec .31 to 9.9 Sec
018 . 07 016 MLk 9.9 ]

ROTATION
PULSE HIGH PULSE [OW DELAY HEAD SPEED
.1 t0 9.9 Sec .1 to 9.9 Sec .1 to 9.9 Sec RPH

0.2 1} e I 100

QUALTFICATION POSITIONS

WELDERS NAME STANP
D HORIZONTAL M VERTICAL
» RADIOGRAPH ACCEPTANCE

TENSILE TEST ACCEPTANCE
REPORT RUMBER

MACHINE E-200T4 S/N 328
HEAD S/ 1328

. ELECTROLE |
1 )\ (Sketch) APPROVALS :

cp A__80° MFG. 0/821 DATE
1 B .00
s . Q.E. 0/814 DATE
1 ¢__1.073 ENGR.D/830 DATE
D p__.020 QUALITY CONTROL pATE
STANR

REJ. SLIGHT COMCAVITY

FOMM 23185t REV. 513

E
]
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DATA SHEET
3/4" Increasing Amps

AUTOMATIC BUTTHELD
WELDING PROCEDURE SPECIFICATION (ps)

HPS Mo,

M#F HUMBER AEVISION LETTEN PAGE

HPR-L0-000] T O O O R R R LT T

SPECIFICATION HO. REVISION. DATE___TPS A/A 326-001 _Samnle £37 -6 Amps

Below +10% Level

. PURGE GAS X-Ray Results: Accept

BACK-UP HEAD TUBE DATA
INVERNAL £AS. ARG HEAD GAS_ ARG 0.D.__0.750 -
FLOM CFH _ 52 : FLOW CFH__ 155 WALL___0.109 -

PRE-PURGE TIME_2 WIN(MIN)(T) PRE-PURGE TIME 1S SEC(HMIN) aLLoY

POST-PURGE TIMED MIM(MIN)  pOST-PURGE TRME] MIN(MIN) Frg. p/u
{1) Add 1 min {min} Jor each additional ft. o* line between the gas iniet
- and the joint to be welded.

PROGRAMMER SETTINGS

WELD LEVEL I WELD LEVEL Il WELD LEVEL IIT WELD LEVEL IV PULSE LOYW
5to 199 Amps 5 to 199 Amps 5 to 799 Awps 5 to 199 Amps 5 to 192 Amps

075 074 074 073 042
LEVEL 1 LEVEL IT LEVEL III LEVEL IV FINISH SLOPE
Tima 1-299 Sec Time 1-299 Sec Time 1-289 Sac Time 1-299 Sec .1 to 9.9 Sec
[111:] 017 Qis tomz 0 q
ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPEED
«1 t0 9.9 Sec .1 tp 9.9 Sec .1 to 9.9 Sec RPM
0.2 n.1 36 1.00
QUALIFICATION POSITION '
WELDERS NAME STAMP
D HORIZONTAL VERTICAL

RADIOGRAPH ACCEPTANCE
TENSILE TEST ACCEPTANCE

MACHINE E-200T4 S/N 328
HEAD S/N 1328

REPGRT NUMBER
ELECTROBE

1 \ (Sketch) APPROVALS :
CI £ A_E07 HFG. D/821 BATE
e

" B_ .00 Q.E. 07814 DATE,

i c_1L. ENGR. D/830 DATE
8 QUALITY CONTROL BATE
STP
{ ACCEPT

Q
=
w

i

EnnM k<1 RFV 5.713

M s
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DATA SHEET
3/4" Decreasing Amps

AUTOMATIC BUTTUELD
WELDING PROCEDURE SPECIFLCATION (WPS)

WPS Ho.
MPP NUMBER HEVISION LETTRR . PACE
1PP-L0-0001 T T T I T VT 1T T T T |140f14
SPECIFT-ATION MO. REVISION. DATE TPS A/A 328-00% Sample £10 -5%
PURGE GAS X-Ray Resuits: Accept
BACK-UP HEAD . TUBE DATA
INTERNAL GAS ARG HEAD GAS ARG 0.D.  0.750
FLOW CFH 532 - FLOW CFH_ 1535 WALL  0.109

PRE-PURGE TIME 2 MIN(MI)(1) PRe-PURGE TIME 15 SEC(MIN) aLLOY

POST-PURGE TIMED MIN(MIN)  poST-PURGE TIME1 "IN{MIN) F7G. /i
(1) Add 1 min (@in) for each additional ft. o 1ine between the ga&s inlet
and the joint to be welded.

PROGRAMMER SETTIIGS

WELD LEVEL I  WELD LEVEL II WELD LEYEL III WELD LEVEL IV PULSE LOY
5 t0 199 Amps 5 to 159 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps

070 (1] 68 68 . 042
LEVEL 1 LEVEL IT LEVEL I1% LEVEL IV FINISH SLOPE
Ti{me 1-2599 Sec Time 1-299 Sec Time 1-299 Sec Time 1-2899 Sec .1 to S.9 Sac
018 017 216 oz Q.9

ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPEED
.1 tpo 9.9 Sec .1 t0 9.9 Sec .1 to 9.9 Sec RPH
0.2 0.1 1.5 100

QUALIFICATION POSITIONS
WELDERS NAME STAMP

D HORIZONTAL MVERTICAL

RADIOGRAPH ACCEPTANCE

HACHINE €-200T4 S/ %:3——— TENSILE TEST ACCEPTANCE
HEAD S/ _
i — REPORT SIUMBER
ELECTRODE )
l \ (Sketch) APPROVALS :
N A__ 807 HFG. D/821 DATE
l—k_a 5__.0i0 Q.E. 0/8}4 DATE
l ¢ 1.073 ENGR.D/830 DATE
D Fre. )| 0_-020 QUALITY CONTROL DATE
ST
VISUAL ACCEPT

71
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DATA SHEET
3/4" Decreasing Amps
AUTOMATIC BUTTHELD
WELDING PROCEDURE SPECIFICATION (wPs)

WeS Ho.
REVISION LETTLI PAGE

KPP-L0-0001 T T 1T 11 L L LT T T [1aofial

MFP HUMBER

SPECIFICATION NO. REVISION.  DATE

PURGE GAS X-Ray Results: Ascept
BACK-UP HEAD TUBE DATA
INTERHAL GAS__ ARG HEAD GAS__ARG 0.D.__0.750
| FLOW CFH __5%2 : FLOW CFH__ 1545 WALL  .109

1 PRE-PURGE TIME 2 MIM(MEI)(3) pRE-PURGE TIHE 15 SEC(HIN) ALLOY
POST-PURGE TIME1 MIN(MEN)  posT-PURGE TINED “IM(MIN) Fra, p/u

TPS A/A 328-001 Sample #11 -10%

(1) Add 1 min (min} for each additional ft. of Tine between the gas iniec

and the joint to be weided.
PROGRAMMER SETTIGS

WELD LEVEL T  WELD LEVEL IT UWELD LEVEL III WELD LEVEL IV PULSE LOM

b to 199 Amps 5 to 192 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps

067 066 066 065 042
LEVEL I LEVEL 11 LEVEL III LEVEL IV FINISH SLOPE
Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec Time 1-299 S=¢ .1 to 9.9 Sac
018 017 018 n1z a.q

ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPEED
.1 to 9.9 Sec .1 t0 9.9 Sec .1 to 9.9 Sac RPM
0.2 0.1 3.6 1.00

. D HORTZONTAL E( VERTICAL

- MACHINE E-200T4 S/N 328

QUALIFICATION POSITIONS,
WELDERS NAME STANP

RADIOGRAPH ACCEPTANCE
TENSILE TEST ACCEPTANCE
KEPORT NUMBER '

HEAD S/H 1328

l >\ - (Sketch) APPROVALS:

cA A 80°
! MFG. D/821 DATE
,L___ B B__.010 Q.E. D/814 DATE
{ c__1.073 ENGR.D/830 DATE
D FTG. p__-020 QUALITY CONTROL DATE
STATD

ELECTRODE

VISUAL 3CCEPT




DATA SHEET

3/4" Decreasing Amps

AUTOMATIC BUTTHELD

WELDING PROCEDURE 'PECIFICATION (wPs)

PRE-PURGE TIME 2 MIN(MIN}{1)}
POST-PURGE TEIME] MIN(MIN)

WPS Ho.

MPPNUMBER REVISION LETTER PAGE

Hpp-L0-0001 T it i b T 1 f1aefia
SPECIFICATION NO. REVISION. DATE _ TPS A/A 328-001 Sample #£12 -15%

X-R 1ts: 3
PURGE 3AS ay Resuits: Reject LOP
BACK~UP HEAD JUBE DATA

INTERHAL GAS;__"%C HEAD GAS_ ARG 0.0, 0.750 .
FLOW CFH _ 5#2 FLOW CFH__ 15%6 waLL  0.109

PRE-PURGE TiME 15 SEC(MIN). aLLoy
POST-PURGE TIME1 MIN(HIN) Fvg. P/W

(1) Add 1 min {min

Tor each additional Ft. & Tine between the gas 1ntet

and the joint to be welded.

PROGRAMMER SETTINGS

WELD LEYEL I WELD LEVEL II WELD LEVEL III WELD LEVEL IV PULSE LOUW
5 to 195 Amps 5 t0 199 Amps 5 to 199 Amps 5 to 199 Amps & to 199 Amps

083 0a2

082 061 042

LEVEL I LEVEL II

Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec Time 1-259 Sec .1 to 9.9 Sec

LEVEL IIT LEVEL IV FINISH SLOPE

D HORIZONTAL

MACHINE E-200T4 S/N _328

VERTICAL

018 017 0le T D7 9.9
ROTATION
PULSE HIGH PULSE LoW DELAY HEAD SPEED
.1 10 9.9 Sec .1 tn 9.9 Sec .) to 9.9 Sec RPM
0.2 ' 0.1 - 3.6 1,00
QUALIFICATION POSITIONS
HELDERS RAME STAHP

RADIOGRAPH ACCEPTANCE
TENSILE TEST ACCEPTANCE

MEAD S/ 1528
REPORT NUMBER
ELECTRODE
i (Sketch) APPROVALS:
cC A A 80°
4N MFG. D/821 DATE
L—\_.E, B0 Q.E. D/814 DATE
¢ 1.073
! ENGR.D/830 DATE
D p -020
QUALITY CONTROL DATE
N ST
s VISUAL REJECT LOP

EORM MRS REV 513
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' ‘ DATA SHEET
3/4" Decreasing Amps

AUTOMATIC BUTTHELD
HELDIKG PROCEDURE SPECIFICATION (WPS)

WPS lo.

Lisa i

v

MPH NUMBER REVJ5I0N LETTER PAGE

Hpp-10-0001 Lt L el bt bt [ § {1aefid

SPECIFICATION HO. REVISION. DATE _ TPS A/A 328-001 Sample #13 -20%
X-Ray Results: Reject LOP

PURGE GAS
) BACK-~UP HEAD TUBE DATA
', IRTERHAL GAS- AR_G HEAD aas_ ARG g.n. 0.750 L
FLOW CFH __532 . FLOW CFH__ 1545 wALL 0.109 _

PRE~PURGE TIME_2 MIN(MIN)(1) PRE-PURGE TIME 15 SEC{MIN)} arrOY

PUST-PURGE TINE1 MINCHIN)  POST-PURGE TIME MIN(MIN) Fr. /i
(1) Add 1 min (min) tor each additional ft. o Ting between the das iniet
and the joint to be welded.

PROGRAMMER SETTINGS

WELD LEVEL I WELD LEVEL I WELD LEVEL III WELD LEVEL IV PULSE LOVW
5 tp 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps

059 058 058 058 042
LEVEL I " LEVEL II LEVEL III LEVEL IV FINISH SLOPE
Time 1~299 Sec Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec .1 to 9.9 Sec
018 017 016 - oz 9.9

ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPEED
.1 ip 9.9 Sec .1 to 9.9 Sec .1 to 9.9 Sec RPM
0.2 ' 0.1 3.6 1.00

'QUALTFICATION POSITIONS

D HORIZONTAL VERTICAL

MACHINE E-200T4 S/N 328
HEAD S/N

WELDERS NAME STAMP
RADIOGRAPH ACCEPTANCE

TENSILE TEST ACCEPTANCE

REPORT NUMBER

T ELECTRODE
\ {Sketch) APPROVALS:
¢ .f:_.— A - — ‘MFG. D/821 DATE

Q.E. 0/814 DATE

¢ 1073
e ENGR.D/830 DATE,
D -020

QUALITY CONTROL OATE,

STAIP
VISUAL REJECT LOP

N FORM MIKS AEV £.13

v 74
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DATA SHEET
3/4" Decreasing Amps

AUTOMATIC BUTTHELD
HELDING PROCEDURE SPECIFICATION (WpS)

HPS Ho.
MPP NUMBER AEVISION LETTER PACE
HPP-L0-0001 FC T T T 1 L1 1 L T 1 |1aofa
SPECIFICATION HO. REVISION.  DATE__ TPS A/A 328-001 Sample #14 ,
X-Ray Results: Reject LO
PURGE GAS 2 Results: Reject LOP
BACK-UP HEAD TUBE DATA
INTERNAL GAS:_ "0 HEAD gas_"RG 00, 0780 .
FLOW CFH _ 5#2 © FLOW CFH__ 155 wALL_ 9-109

PRE-PURGE TIME 2 MIN{MI{)(1) PRE-PURGE TIME 15 SEC(HMIN) aLLOY

POST-PURGE TIME ! MIN(MIN)  POST-PURGE TIME] MIH{MIN) FTg. p/u
(1) Add 1 min (min) tor each additional f&. 0% 1iné between the gas inlet

and the joint to be welded.

PROGRAMMER SETTINGS

HELD LEVEL I  WERED LEVEL Y MELD LEVEL III WELD LEVEL IV PULSE LOY
5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 toc 139 Amps 5 to 199 Amps

061 060 060 058G 042
LEVEL I LEVEL II LEVEL I1I LEVEL IV FINISH SLOPE
Time 1-299 Sec Time 1-799 Sec Time 1-299 Sec Time i-262 S2c¢ .1 0 9.9 Sec
018 017 016 .o 9.3
ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPEED
.1 to 9.9 Sec .1 t0 9.9 Sec .1 %o 2 9 Sec RPM
0.2 0.1 3. 1,00
QUALIFICATION POSITIONS
WELDERS NAME STAMP
D HORIZONTAL VERTICAL
: RADIOGRAPY ACCZPTANCE
MACHINE E-20074 S/N 328 TENSTLE TEST ACCEPTANCE
HEAD S/N
REPORT NUMEER
-f—-— ELECTRODE ‘
}\ (Sketch) APPROVALS :
80°
c & A HFG. D/521 DATE
| — g 010 -
S Q.E. 0/81 JATE
1.072
f C ENGR.D/B30 DATE
0 p 020
QUALTTY CONTROL _ DATE
\ STAe
N, VISUAL REJECT LIP

ENDU THaLa REY 511
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DATA SHEET
3/4" Decreasing Amps

~ AUTOMATIC BUTTWELD
WELDING PROCEDURE SPECIFICATION (WPS)
WPS Mo.

HPP HUMBER REVISION LETTER PAGE

MPP-L0-0003 VLT Db T T T T Ji1aora

SPECIFICATION HO. REVISION. DATE TPS A/A 328-001 Sample £15

X-Ray Results: Reject LOP

PURGE GAS
BACK-UP HEAD TUBE DATA
INTERWAL Gas;_ ARG HEAD GAs__ ARG 0.D. 0.750 .
FLOW CFH _ 542- : FLOW CFH__ 1545 WALL__ 0.109

PRE-PURGE TIME 2 MIN(MIN}{1) PRE-PURGE TIME 15 SEC(MIN} aLLOV

POST-PURGE TIKE ] MIN(MIN)  pOST-puRce TIME1 MIM(MIN) Frg. pyy
(1) Add 1 min (min) tor each additional Tt. o Tine betwsen the g¢&s inlet
and the joint to be welded.

PROGRAMMER SETTIHGS

WELD LEVEL I WELD LEVEL II WMELD LEVEL I1I WELD LEVEL IV PULSE LOW
5 to 199 Amps 5 fo 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps

063 068 062 062 042
LEVEL 1 LEVEL II LEVEL 111 LEVEL IV FINISH SLOPE
Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec .1 to 9.9 Ssc
018 017 016 oz 9.9
ROTATION
PULSE HIGH  PULSE LOW DELAY HEAD SPEED
.1 t0 9.9 Sec .1 to 9.9 Sec .1 to 9.9 Sec RPM
0.2 0.1 1.6 100
QUALIFICATION POSITIONS
- WELDERS NAME STANP
_ l IHORIZDNTAL lz VERTICAL
: RADIOGRAPH ACCEPTANCE
MACHINE E-20074 S/% 328 TENSILE TEST ACCEPTANCE
1328
HEAD S/N
— REPORT NUMBER
'f—— ELECTRODE
>\ (Sketch) APPROVALS :
A -]
c ] A__80 MFG. D/821 DATE
g__ 010 Q.E. D/814 DATE
¢c_1.073 ENGR.D/830 DATE
p -020
. QUALITY CONTROL DATE
STAHP
VISUAL REJECT LOP

EARM MIESE REV 633
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DATA SHEET
3/4" Decreasing Amps

AUTORATIC BUTTWELD
HELDING PROCEDURE SPECIFICATION (WPS)

WPS o,

REVISION LETTER PAGE

T we-L0-0001 TTTTL LI LT [T 1o

SPECIFICATION §0. REVISION. DATE___TPS A/A 328-001 Sample #16

PURGE.GAS X-Ray Results: Reject LOP

BACK-UP HEAD TUBE DATA
INTERNAL Gas: ARG HEAD GAS_ ARG 0.9.__0.750 o
FLOW CFH _ 5t2 : FLON CFH__ 1535 WALL _

D e —————] —t— e = b

PRE-PURGE TIME 2 MIN(MIH){1) PRE-PURGE TIME1S SEC{MIN) ALLOY

POST-PURGE TInz 1 MIN(MIN) .  pOST-PURGE TIMED MIN(MIN) Fra. p/w
{1} Add 1 min (min] tor each additional ft. o* 1ine between the gas infet

and the joint to be welded.

PROGRAMMER SETTINGS

WELD LEVEL I  W=LD LEVEL I! WELD LEVEL III WELD LEVEL IV PULSE LQW
5 to 199 Amps 5 to 199 Amps 5 to i99 Amps 5 to 199 Amps 5 to 199 Amps

- 065 0s4 064 064 042
LEVEL 1 LEVEL 11 LEVEL 11T LEVEL iV FINISH SLOPE
Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec Time §1-299 Sec .1 to 9.9 Seu

L 017 016 VA 9.9
ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPEED
.1 t0 9.9 Sec .1 t0 9.9 Sec .1 to 9.9 Sec RPM
0.2 ' g.1 3.6 1.00

QUALIFICATION POSITIONS
- WELDERS NAME STAMP

D HORIZONTAL IjVERTICAL
‘ RADIOGRAPH ACCEPTANCE

HACHINE E-200T4 S/N 328 TENSILE TEST ACCEPTANCE

HEAD S/N 1328
REPORT NUMBER

ELECTRODE _
l {Sketch) APPROVALS :

W/

c f" \ A_80 HFG. /821 DATE
-L___ g " -010 Q.E. 0/814 DATE
=5 . Lom
i ENGR.D/830 DATE
D D 020
QUALITY CONTROL DATE
STAID
~ VISUAL ACCEPT

ENORS 20UE €1 ARV 8,71

71
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DATA SHEET
3/4" Increasing RPM

AUTOHATIC BUTTHELD
. WELDIKG PROCEDURE SPECIFICATION (upS)

WPS Mo.

MPP HUMBER - REWVISION LETTER

PAGE

HPP-L0-000] ]

I | [14 of 14

SPECIFICATION KO. REVISION. DRTE  1PS A/A 328-001 Sample

#46 +5%

X-Ray Pasults: Accept
PURGE GAS ¢
BACR-UP HEAD

ARG HEAD aAs_ ARG 0.D.

INTERHAL GAS:
FLOW CFH__ 1545 HALL,

TUBE DATA
0.750

0.109

FLOW CFH  5+2
PRE-PURGE TIME_2 MIN(NIH){1) PRE-PURGE TIME1S SEC{MIN) aLLaY

POST-PURGE TiHE1 MIN({MIN)

and the joint to be welded.

POST-PURGE TitE 1 MIN(MIN) Fia. e/
{1) Add 1 min (min) tor each additional ft. o7 line between the gas inlet i

PROGRAMMER - SETTILGS

WELD LEVEL I WELD LEVE: II WELD LEVEL III WELD LEVEL IV PULSE LQW
5 to 195 Amps 5 £0 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps

074 073 073 072

042

" LEVEL I LEVEL II LEVEL 111 LEVEL IV
Time 1-299 Sec. Time 1-299 Sec Time 1-299 Sec Time 1-2399 Sec

FINISH SLOPE
-1.t0 9.9 Sec

018 017 015 I 017 9.9 |
ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPEED
.1 t0 9,9 See .1 to 9.9 See .1 to 9.9 Sec RPM
0.2 0.1 3.6 1.05
QUALIFTCATION POSITIONS
) WELDERS NAME STAMP
D HORIZONTAL IZI VERTICAL
i : RADIOGRAPH ACCEPTANCE
MACHINE E-200T4 /4 _328 JENSILE TEST ACCEPTANCE
HEAD S/N
EAD 5/ REPORT NUMBER
ELECTRODE
(SkEtCh) APPROVALS:
UFG. D/821 DATE
N Q.E. D/814 DATE
"‘* 1.073 'A'
ENGR.D/830 DATE
D .020
| I QUALITY CONTROL DATE
VISUAL ACCEPT STAP

EATL MIRE.E REV 677
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DATA SHEET
3/4" Increasing RPM

AUTOMATIC BUTTUELD
WELDING PROCEDURE SPECIFICATION (MPS)
WPS Ho.

MM NUKMBER AEVISION LETTER PaGE  *

HPP-L0-0001 N R A O AL

SPECIFICATION KO, REVISION. DATE  TPS A/A 328-001 Sample #47 +10%°

X~Ray Results: Accept

PURGE GAS
BACK-UP HEAD TUBE DATA
INTERHAL Gas: _ ARE HEAD Gas_ ARG 0.0, 0750 .
FLOW CFH _ 542 © FLOW CFH__ 1546 ypLL  0-109 _

PRE-PURGE TIME 2 WE{MIN)(1) pRE-PURGE TIME15 SEC(MIN) aLLOY

POST-PURGE TIHE ) MIM(MIN)  posST-PURGE TImE 1 MIN(MIN) pre. p}n
{1} Add | min (ain] tor each additional ft. O 1ine between the gas inlet

ang the joint to be weided.

PROGRAMMER SETTINGS

WELD LEVEL I WELD LEVEL II WELD LEVEL II1 WELD LEVEL IV PULSE LOW
5 to 199 Amps 5 to 199 Amps 5 fo 199 Amps 5 to 199 Amps 5 to 199 Amps

]
074 073 073 072 042 ]
LEVEL I LEVEL (I LEVEL III " LEVEL IV FINISH SLOPE
Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec Time 1~289 Sec .7 f0 9.9 Sec
g 017 016 ©017 9.9
ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPEED
.1 to 9.9 Sec .1 to 9.9 Sec .1 to 9.9 Sec RPM
0.2 l 0.1 3.6 1.10
QUALIFICATION POSITIONS '
WELDERS NAME STAMP

HORIZONTAL VERTICAL
D . RADIGGERAPH ACCEPTANCE

MACHINE E-200T4 S/X 328

TENSILE TEST ACCEPTANCE

HEAD sy 1328
REPORT HUMBER
T—— ELECTRODE
\ (Sketch) APPROVALS :
cp A8 MFG. /821 DATE
i\ g 010 Q.E. D/814 DATE
e~ ¢ 1.073
1 ENGR.0/830 DATE
.020
D FTG. b__ QUALITY CONTROL DATE
STARP
VISUAL ACCEPT

EARM MRS RFV AR

NS
A
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P ' _
? _ ]
DATA SHEET = .
3/4" Increasi ng RPM
“ o : D AUTOMATIC BUTTHELD
R : T ~ WELDING PROCEOURE spscrprcanon (HPS) S : ' o
LA . WS Mo, . - =
o - { mer numBER REVISION LLTTEN roE
. WPP-L0-0001 ' P T T 1T P TJ 14 gf 14 v
Do | SPECIFICATION NO. REVISION.  DATE___ TPS A/A 328-001 Sample #48 ’%15% 1
| PURGE GAS X-R_ay Results: ~Accept
f BACK-UP HEAD S TBE DATA
; mTERIAL Gas_ MR8 pepeas_ MG 0.p._ 0.750 .
! FLOWCFH _ 5¥2 - - ROWCRH_L IS5 Al 0.109 |
pns~i=uaaa TIHE_2 MIN(MIN) (1) pRE-PURGE TIME]S SEC(HIN} auoy _ o ?

PUST—PURGE TIME 1 MEN(MIH) PUST-PURGE TIHE MIN{MIN) FlG B/t

(1) Add 1 min (min) tor each additional ft. ©F line between the gas miet
and the Jmnt te be welded,

. : _PROGRAMMER SETTINGS SN
{ WELD LEVEL T  WELD LEVEL II WELD LEVEL ILI -WELD LEVEL IV PULSE LGY

5 to 199 Amps 5 to 199 Amos 5 fo 199 Amps 5 to 199 Amps 5 to 199 Amps- - | - T 3

07a 073 7R N SRR D B PP _-

LEVEL T - LEVEL 11 LEVEL IIT LEVEL IV FINISH SLOPE ]

Timé 1-299 Sec 7Time 1-299 Sec Timp 1-299 Sec Time 1-299 Sec .1 to 9.9 Sec .

© 018 o7 | 016 017 0.0 _ i

’ R ROTATION R o 3
PULSE HIGH  PULSE LOW DELAY HEAD SPEED

.J t0 9.9 Sec .1 to 9.9 Sec¢ .1 to 9.9 Sac RPH - - !

} 0.2 0.1 3.6 - 115 1 : p L _ '

'QUALTFICATION POSITIONS |

e ‘ WELDERS NAME STAMP S

] I\Homzonm EZ] VERTICAL - — T s

: RADTOGRAPH ACCEPTANCE 1 T

o MACHLIE E-20073 S/ 228 TENSILE TEST ACCEPTANCE -
" neAD SN 1328 . .
| | ~—————  REPORT NUKBER

: I ELECTRODE , o : ) o
i l \ : (Sketch) - APPROVALS: o ' : o
| | cp L MFG. D/821_ . . . DATE. o 4 e

_-010 Q.E. /814 . DaTE

_:' i ‘J———— 5 A - . N : ;

.. - 1,073 L

] ‘ C —|  meneo —RE__ b
D FTG. b1 QuAITY CONTROL DATE_ ) .

STAP. .

VISUAL ACCEPT

R B L S




y DATA SHEET ‘
" 3/4" Increasing RPM f

AUTOMATIC BUTTUELD
HELDING PROCEDURE SPECIFICATION (wps)

HPS Ho.

HPP NUMEBER AEVISION LETTER PAGE

- HPP-LO-000) FT T T T T 1 F T 1 1 lidofia

SPECIFICATION NO. REVISION. DAYE . TPS A/A 328-001 Sample #49 +20%
K-Ray Results: Accept

PURGE GAS

. BACK-UP HEAD TUBE DATA
THTERWAL GAS: ARG HEAD GaAs ‘RG 0.0, 0.750 .
FLOW CFH _ 5+2 : FLOW CFH 15457 waLL 9.109 | _ |

PRE-PURGE TI#E 2 MIN(MIN}(1} pRe-puRGE TIME 15 SEC(MIN) AtLoy

POST-PURGE TINE] MIN(MIN)  POST-PURGE TIME1 MIN(MIN) Fya. pru
(1) Add 1 min (min} for each additional ft. o 1in= between the gas inlet
and the joint to be welded.
__PHDGRAMMER SETTIRGS

WELD LEVEL I UWELD LEVEL I W¥ELD LEVEL III YELD LEVEL IV PULSE LOW
5 to 199 Amps 5 t~ 199 Amps ’-:_”3 199 Amps 5 o 199 Amps 5 to 199 Amps

e

074 073 073 072 042
LEVEL 1 LEVEL II LEVEL 11 LEVEL 1V FINISH SLOPE
Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec Time 1-259 Sec .1 to 9.9 Sac A
| 018 n7 016 ©07 9.9 1
ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPEED
.1 to 9.9 Sec .1 tp 9.9 Sec .1 to 9.9 Sec RPM
0.2 0.1 3.6 1.20
UALIFICATION POSITIONS '
0 HELDERS NAME STAMP

HORIZONTAL |, /| VEOTICA.
[:] - RADIOGRAPH ACCEPTANCE

HACHTNE E-200T4 S/ 328 TENSILE TEST ACCEPTANGE
HEAD S/N
REPORT NUMBER

’ I ELECTRODE
(Sketch) APPROVALS:
c A A 80° . ]
N HFG. L/821 DATE g
. " |
'J"—‘v\.__e" H 1 Q.E. 9/814 DATE . ‘_
¢ 1.073 L
[ ENGR.D/830 DATE -
D p 020 o
QUALITY CONTROL DATE
STAIP
VISUAL ACCEPT

EnAst MNAS.0 REV.5.10

81
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DATA SHEET
3/4" Increasing RPM

AUTOMATIC BUTTUELD
WELDING PROCEDURE SPECIFICATION (WPS)
, WPS No.

AP HUMBER REVISIDN LETTLH PAG

1i#p-10-0001 [T T T T T UL T T T Jiaofa
SPECIFICATION ND. REVISION. DATE  TPS A/A 328-001 Sample #50 +25%

DURGE GAS X-Ray Results: Accept
BACK-UP HEAD TUBE DATA

INTERIAL GAs__ ARG HEAD GAS__ARG 0.D._ 0.750 .
FLOW CF  5+2 : FLOW CFH_ 1635 wat  0.109

PRE-PURGE TINE 2 #IN(MIA)(1) pRE-PURGE TIME 15 SEC(MIN) ALY

POST-PURGE TiET MIN(MIN)  posT-purGE TIME) "MH(MIR) Fre. pru
(1) Add 1 win (min) for each additional ft. o7 Tine between the gas iniet
and the joint t¢ be weldad.

PROGRAMMER SETTIIGS

WELO LEVEL I  WELD LEVEL II WELD LEYEL III +ELD LEVEL IV PULSE LGY
5 1o 199 Amps 5 t0 199 Amps 5 to 199 Amps & to 199 Amos 5 to 199 Amps

074 073 073 o712 042
LEVEL I LEVEL 17 LEVEL III LEVEL IV FINISH SLOPE
Time 1-299 Sec Time 1-289 Sec Time 1-299 Sec Time 1-239 Sz¢ .1 t6 9.9 Sec
018 Q17 016 017 9.9
ROTATION
PULSE HISH PULSE LOW DELAY HEAD SPEED
.1 t0 9.9 Sec .1 to 9.9 Sec .1 to 9.9 Sec RPM
0.2 ' 0.1 3.6 1.28

QUALIFICATION POSITIONS

HELDERS NAMNE STANP
D HORIZONTAL !Z’ VERTICAL
RADIOGRAPH ACCEPTANCE

TENSILE TEST ACCEPTANGE
REPORT NUMBER '

RACHINE E-200T4 S/N 328
HEAD S/n 1328

ELECTROCE
(Sketch) APPROVALS:
A A_807 HFG. D/821 DATE
.010
'L‘h'n. B — Q.E. D/814 DATE
f C___l_f ENGR.D/830 DATE
,020
0 FTG. D QUALTTY CONTROL DATE
ST
VISUAL ACCEPT




ERY

DATA SHEET
3/4" Increasing RPM

AUTOMATIC BUTTUELD
RELDING PROCEDURE SPLCIFLCATION (upS)

HP3 Ho.

MARR HUMAER REVISION LEYYTER PAGE

- HPP-10~0001 T T T 11 L L1 T T T 114of14

SPECIFICATION t0. REVISION. DATE  TPS A/A 328-001 Sample #51 +30%
PUREE GAS X-Ray Resuits: Accept

BACK-UP HEAD TUBE DATA
INTERNAL GRS. ARG HEAD gAS_ ARG 0.0._0.750
FLOW CFH  5i2 - FLOW EFd 1545 WaLL 0.108 _

PRE-PURGE TitE 2 MIN{MIN){1) PRE-PURGE TIME IS SEC(MIN} Atvoy

POST-PURGE TIYEY MIN(MIN)  pOST-PURGE TinEd MIN(MIN) pyg, P/
{1} Add 1 min (min] ior each additional ft. © Tine batween the das infet )

and the joint to be welded.

PROGRAMIER SETTINGS

WELD LEVEL I MELD LEVEL IT WELD LEVEL III WSLD LEVEL IV PULSE LOY
5 to 199 Amps 5 to 199 Amps 5 to 199 °Amps 5 to 189 Amps S5 to 192 Amps

074 073 073 Q72 042
LEVEL T LEVEL I1 LEVEL III LEVEL IV FINISH SLOPE
Time 1-29% Sec Time 1-299 Sec Time 1-289 Sec Time 1-299 Sec .1 to 9.9 S=c
)E] 017 01§ * _m7 9.0 1
. ROTATION
PULSE HIGH PULSE LOY DELAY HEAD SPEED
.1 to 9.9 See .1 tp 9.9 Sec .1 to 9.9 Sec RPY
a.2 0,1 3.6 1,30
FICATION ROSITIONS '
LT WELDERS NAME STANP
i | HoRTZONTAL IZ] VERTICAL
: RADIOGRAPH ACCEPTANCE

MACHINE E-20074 5/N 328 TENSILE TEST ACCEPTANCE

AN

HEAD S/n 1328
i ———— REPORT MUMBER

ELECTRODE
i )\ (Sketch) APPROVALS:

A A__80° MFG. D/821 DATE

D

N
5 ° -010 Q.E. /814 DATE
¢ 1.073
I RO ENGR. D/830 DATE
D p__+020 QUALITY CONTROL DATE
" ST

YISUAL ACCEPT

ENfit MRS REV BT




A3}

DATA SHEET

3/4" Increasing RPM

AUTOMATIC BUTRIELD

. . HELDING PROCEDURE SPECEFICATION (uPs)

WPS tlo.

MEF NUMBER  * NEVISION LETTER PAGE
HRP-L0-0001 T 1 1T 11 F ¢t TV T T [14d0f18

SPECIFICATION f0. REVISION. DATE _TPS A/A 328-001 Sample #52 4354

” PURGE GAS X-Ray Results: Accept

BACK-UP HEAD TUBE DATA

INTERHAL GAS- ARG HEAD GAS___ARG  0.D._ 0.750
FLOW CFH __ 512 : FLOW CFH__ 1535 WALL__ 0.109

PRE-PURGE TT¥E 2 WHI(MI)(1) PRE-PURGE TIME 15 SEC(MIN) ALLoy

POST-PURGE TiME 1 HIN(MIN)

POST-PURGE TIME] MIN(MIN) #Ta. oy

{1) Add 1 min (min] tor each additional Ft. o~ iine between the gas imlev

and the joint to be weldad.

PROGRAMMER SETTINGS

WELD LEVEL I

WELD LEVEL II WELD LEVEL IIi
5 to 199 Amps 5 to 199 Amps 5 to 19% Amps

UELD LEVEL IV PULSE LOYW
5 to 199 Apps 5 to 199 Amps

074 73 073 ! 072 42
LEVEL 1 LEVEL II LEVEL 111 LEVEL IV - FINISH SLOPE
Time 1-293 Sec Time 1-289 Soc Time 1-299 Sec Tima j-2889 Sec .71 to 2.9 Ssc
018 0.7 016 0.7 g9.9
ROTATION
PULSE HIGH  PULSE LOM DELAY HEAD SPEED
.1 t0 9.9 Sec .1 to 9.9 See .1 to 9.9 Sec RPH
0.2 0.1 1.8 1.1%
UALIFICATION POSITIONS
0 WELOERS NAME STANP
D_ HORIZONTAL E VERTICAL
. RADIOGRAPH ACCEPTANCE
HACHINE E-200T4 5/N —3323 TENSILE TEST ACCEPTANCE
HEAD s/ 1328
REPORT MUMBER
ELECTRODE
I )\ {Sketch) APPROVALS:
c AE A_80° MFG. 07821 DATE
j g .00
g Q.E. 07814 DATE
; J ¢_1.073 ENGR. /830 DATE
.020
D 0 QUALITY CONTROL DATE
STAD

ENNU MR T ¢ ORY &%

84




DATA SHEET
3/4" Increasing RPM

AUTOMATIC BUTTHELD
WELDING PLOCEDURE SPECIFICATION {WPS) _

Wrs No.

MPA HUMUER | REVISION LETTEHR PAGE

HPP~L0-0001 T I T T LT T T T 1T 114o0f1a

SPECIFICATION 0. REVISION. DATE _ TPS A/A 328-001 Sample #53 +40%
X-Ray Results: Accept

PURGE GAS
BACK-UP HEAD TUBE DATA
IHTERiAL Grs. ARG HEAD GAS__ ARG 0.D.__0.750 o

FLOW CFH __5%2 - FLOW CRH___ 155 HALL__ 0.109

PRE-PURGE TI}E_ 2 MIN{MIN) (1) pre-PuRGE TIME 1S SEC(MING arLoy
POST-PURGE TINE MIM(MIN)  pOST-PURGE TINED MIH(MIN) Fyg. p};q

{1) Add 1 min (min) ior each additional Tt. o 1ine between the gas iniec
and the joint to be vielded.

PROGRAMMER SETTIRGS

WELD LEVEL I  WELD LEVEL IT WELD LEVEL III WELD LEVEL IY PULSE LOW
5 40 195 Amps 5 to 199 Amps S to 199 Amps 5 to 199 Amps 5 to 199 Amps

Sl L

w

)

074 073 073 072 Qa2
LEVEL I LEVEL  II LEVEL II1 LEVEL IV FINISH SLOPE
Time 1-299 Sec Time 1-299 Sec Time 1-299 3Sec Time 1-289 Sec .} io0 9.9 Sec
018 017 016 T m7 9.9

ROTA YOl
PULSE HIGH PULSE LOW DELAY HEAD SPEED
.1 tz 8.9 Sec .1 to 9.9 Sec .1 to 9.9 Sec RPM
3.2 0.1 3.6‘ .40
QUALIFICATION POSITIONS
HELDERS NAME STAMP

D HORIZONTAL [Z] VERTICAL

MACHINE E-20074 S/N 328
HEAD S/N 1328

RADIOGRAPH ACCEPTANCE

TENSILE TEST ACCEPTANCE

REPORT NUMBER

T ~ ELECTRODE
>\ {Sketch) APPROVALS :
c.f:....—. A 80 MFG. Dfaz‘ DATE
B - Q-E. D/814 DATE
¢ 1.073
i ENGR. /830 DATE
o) p -020
QUALITY CONTROL DATE
STATF
REJECT LOP

FORM TIIAS AEY 533

85
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DATA SHEET
3/4" Increasing RPM

AUTOMATIC BUTTUELD
WELDING PROCEDURE SPtCIFICATION (WPS)

KPS lo.
PAGE

MPFP NUNMBER AEVISION LETTER
O O O N B AN L

HPP-L0-0001

SPECIFICATION HO. REVISION. DATE__ TPS A/A 328-001 Sample £54 +33%

X~Ray Results: Accept

PURGE GAS :

BACK-UP HEAD TUBE DATA
INVERIAL 6as- ARG upap cas_ ARG 0.0._0.750 o
FLOW CFH _ 5t2 : FLOW CRH__ 1545 wALL__0-109

PRE-PURGE TIME 2 MIM(MIN}{1) PRE-PURGE TIME 15 SEC{MIM) artov

POST-PURGE TIMED MIM(MIN)  pOST-PURGE TIME T MIN(MIN) FTg. pyu

(1) Add 1 min (min] For each additienal ¥i. 0 line hetween the gas iniet
and the joint to b2 welded.

PROGRAMMER SETTINGS

WELD LEVEL I WELD LEVEL II WELD LEVEL III WELD LEVEL IV PULSE LOW
5 to 199 Amps 5 t0 199 Amps 5 o 199 Amps 5 to 199 Amps 5 to 199 Amps
074 073 73 " 072 042
LEVEL T LEVEL II LEVEL I1{ LEVEL IV FINISH SLOPE
Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec Time i~299 Sec .1 %0 2.9 Sec
018 017 016 © 017 9,9
ROTATION
PULSE HIGH PULSE LON DELAY HEAD SPEED
.1 t0 9.9 Sec .1 to 9.9 Sec .1 to 9.9 Sec RPM
0.2 0.1 3.6 1.33
QUALIFICATION POSITIONS
WELDERS NAME STAMP
i IHGRI.ZDNTAL VERTICAL
- RADIOGRAPH ACCEPTANCE
MACHINE E-20074 S/ 328 TENSILE TEST ACCEPTANCE
1328
HEAD S/N
— REPORT NUMBER
ELECTRODE
I >\ 1 lsketch) APPROVALS:
cp A_80° HFG. D/821 DATE
J______ 5 g__-010 Q.E. B/814 DATE
¢ 1.073
f ENGR.D/830, DATE
QUALITY CONTROL DATE
STAIP
= REJECT LOP

ENDi MR €. REV K17
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DATA SHEET
. 3/4" Increasing RPM

AUTOMATIC BUTTHELD
HELDING PROCEDURE SPECIFICATION (MPS)

- WPS MNo.

MR HUMBER REVISION LEYTER PAGE

_ MPP-L0-0001 T TTTTTUTTTTUTT liaera
SPECIFICATION HD. REVISION. DATE  TPS A/A 328-001 Sample #55 +29%

R-Ray Results: Accept

PURGE GAS
BACK-UP HEAD TUBE DATA
) INTERNAL GAS. ARG HEAD gas_ ARG 0.D.__0.750 _
FLOW CFH _ 52 - FLOW CPH__ 15:5 waLL_ 0.109

PRE-PURGE TIME 2 MIN(MIN)(1) PRE-PURGE TIME 15 SEC{MIN) aALLoY

POST-PURGE TIE1 MIN(MIN)  posT-PURGE TIME1 MIN(MIN) Fre, P/

(1) Add 1 min (min] for each additional ft. ©* Ting between the gas inletl i

___and the joint o be welded. o
PROGRAMMER SETTINGS : -

WELYD LEVEL I ™ELD LEVEL IT WELD LEVEL III WELD LEVEL IV PULSE LOGU O
5 to 199 Amps 5 to 19% Amps 5 to 192 Amps S to 199 Amps 5 to 199 Amps :

074 073 073 o7z ra2 5
. |
LEVEL I LEVEL II LEVEL IT1 LEVEL 1V FINISH SLOPE ]
Time 1-299 Sec TVime 1-299 Sec Time 1-299 Sec Time i-259 Sec .1 to 9.3 Sec |
i
018 017 016 - o 9,9 ‘ E
ROTATION i
PULSE HIGH PULSE LOW DELAY HEAD SPEED
«1 %0 9.9 Sec .1 t0 9.9 Sec .1 to 9.9 Sec RPH

0.2 0.1 3:6 1,29

QUALIFICATION POSITIONS
WELDERS MANE STAMP ~

D HORIZONTAL VERTICAL T
' - RADIOGRAPH ACCEPTANCE .

MACHINE E-200T4 S/N 328
HEAD S/ 1328

TENSILE TEST ACCEPTANCE
REPORT NUMBER

T"—" ELECTRODE
) \ {Sketch) APPROVALS:

¢y A% MFG. D/82) DATE
L. N 5 ° 0t Q.E. J/B14 DATE
| — 1.073

. f = ENGR.G/830 DATE
B D 0 020
- e QUALITY CONTROL DATE

Stap
ACCEPT

FORM TithRa REV 85.7]
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DATA SHEET
3/4" Decreasing RPM

AUTOMATIC BUTTHELD
HELDING PROCEDURE SPECIFICATION (WPS)

WPS Mo.

MPPF NUMBE

REVISION LETTER PAGE

f
HPP~LO-0001 LT T T T T T 1T T 1140f 14

SPECEFICATION MO. REVISION. DATE TPS A/A 328-001 Sample #56 -5%

X-Ray Results: Accept

PURGE GAS
BACK~LIP HEAD TUBE DATA
INTERNAL Ghs. ARG HEAD GAS_ ARG 0.p._ 0.750 .
FLOW CFH _ 52 : FLOW CFH__15%5 wALL__ 0109

PRE-PURGE TIME_2 MIN(MIN) (1} PRE-PURGE TIME15 SEC(MIN) ALLOY

POST-PURGE TIKE1 MIN(MIN)  poST-PURGE TIME! MIN(MIR) Frg. p/w
{1) Add 1 min (min) 7or each additional ft. ©* line between the gas iniet
and the joint to be welded.

PROGRAMMER SETTINGS

WELD LEVEL I  MWELD LEVEL II WELD LEVEL IIl WELD LEVEL IV PULSE LOY
§ to 199 Amps 5 fo 199 Amps 5 tc 199 Amps 5 to 199 Amps 5 to 199 Amps

074 073 073 072 042
LEVEL I LEVEL 1I LEVEL IT? LEVEL IV FINISH SLOPE
Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec Time 1-259 Sec .1 to 9.9 Sec
018 017 016 * 017 9,9

ROTATION
PULSE HIGH PULSE 10K DELAY HEAD SPEED
.1 to 5.9 Sec .1 to 9.9 Sec .1 to 9.9 Sec RPH

0.2 0.1 3.6 0.95

QUALIFICATION POSITIONS
HELDERS NAME STAMP

D HORIZONTAL @ VERTICAL
: : RADIOGRAPH ACCEPTANCE

MACHINE E-200T4 S/N 328
HEAD S/N 1328

TENSILE TEST ACCEPTANCE
REPORT NUMBER

. . -
s | i | A X Pl A et s il ¢ AR A e A A

‘f— ELECTROLE]
>\\\ (Sketch) APPROVALS 3

AN A__80° MFG. D/821 DATE
J__ 5 -010 Q.E. 0/814 DATE
] c_ 1073 ENGR.D/830 DATE
e QUALITY CONTROL DATE

STATP

REJ. LOW CONCAVITY

£A0uU Mis <1 RFY R
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DATA SHEET
3/4" Decreasing RPM
AUTOMATIC BUTTHELD
WELDING PROCEDURE SPECIFICATION (wPS)
WPS to.

MR HUMBER AFVISION LETTER PAGE

HPP-LO-000) T Y R TAAL

SPECIFICATION HO. REVISION. DATE _ TPS A/A 328-001 Sample #57 -10%

X-Ray Results: Reject L.Q.P.

PURGE GAS

BACK-UP HEAD TUBE DATA
INTERIAL Gas,_ ARO © HEAD GAs_MRG 0.D,__0.750 .
FLOM CFH _ 52 © FLOW CFH__15%5 WALt 0-109

PRE~PURGE TIME_2 MIN(MIN}(T) pRe-PURGE TIMES SECCMIN) AuLoY

POST-PURGE TIME1 MIN(MIN)  poST-PURGE TIMED MIN(MIN) FrG, p/n
(1) Add 1 min (min) for each additional ft. o° Tine between the gas inlet -
and the joint to be welded.

PROGRAMMER SETTINGS

WELD LEVEL I WELD LEVEL II WELD LEVEL TIT WELD LEVEL IV PULSE LQYW
5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps

074 a73 073 072 042
LEVEL I LEVEL 1I LEVEL I1I LEVEL IV FINISH SLOPE
Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec Time i-259 Sec .1 to 9.9 Sa¢
018 Q17 016 * Q17 9.9

ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPEED
.1 o0 9.9 Sec .1 to 9.9 Sec .1 to 9.9 Sec RPM
0.2 l ‘ 0.1 3.6 0.90

UALIFICATION POSITIONS
? ' : WELDERS NAME STAMP

HORIZANTAL VERTICAL
D . RADIOGRAPH ACCEPTANCE

HACHINE E-200T4 S/N 328 TENSILE TEST ACCEPTANCE

1328
HEAD S/N
e REPORT NUMBER

c A

i ELECTRODE
\ (Sketch) APPROVALS:

i MFG. /821 DATE
J..___ B __-010 Q.E. 07814 DATE
¢ .07
f ENGR. /830 DATE
D ) .020
QUALITY CONTROL GATE
ST

REJECT CONCAVITY

E0RM Mac ARV 8.1

o e Cpii e L AN i —irmana . oo an. Arewwreoe 4 e P e 4 ieaa
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DATA SHEET
3/4" Decreasing RPM

AUTUMﬂl:L G I THELD
WELDING PROCEDURE SPECIFLICATION {(upS)

WPS Ho.

MPR NUMBER nEvISION LETIEN PAGE

HPP-L0-0001 [T T T T T T T T T iraorns
SPECIFICATION HO. REVISION. DATE TPS A/A 328-001 Sample #58

PURGE GAS X-Ray Results: Accept
BACR-UP HEAD TUBE DATA

INTERHAL GAS. AR6 HEAD GAS ARG 0.p. 0.750 .
FLOW CFH __5i2 : FLOW CFH__ 1546 WALL ©-109 _

PRE-PURGE TIME- 2 MIM{MIX) (1) pRe-PURGE TIME 1S SEC(MIN) ALLOY _

POST-PURGE TIvg ] MIN(MIN)  pOST-PURGE TIME! MINCMIN) Frg. p/i
{1} Add 1 min (min) for each additional ft. o [ine between the gas inlet

and the joint to be weldad.

e s =i =

PROGRAMIER SETTINGS

WELD LEVEL I WELD LEVEL II WELD LEVEL III WELD LEVEL IV PULSE LOYW
5to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps

074 073 73 072 042
LEVEL I LEVEL 11 LEVEL ITI LEVEL 1V FINISH SLOPE
Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec Time 1-289 Sec .1 0 9.9 Sec
018 017 016 07 9.9
ROTATION ! :
PULSE HIGH PULSE LOW DELAY HEAD SPEED
.1 to 9.9 Sec .1 to 9.9 Sec .1 to 9.9 Sec RPM
0.2 , 0.1 3.6 0.97
UALIFICATION POSITIONS '
b ' : HELDERS NAME__ STAHP
| ]HORIZOHTAL |Z] VERTICAL
. RADIOGRAPH ACCEPTANCE
HACHINE E~200T4 S/N fg"a TENSILE TEST ACCEPTANCE
HEAD S/N __ ¢ -
— FEPORT NUMBER
- ELECTROVE
i >\ (Sketch) APPRGVALS:
-]
cp A__80 HFG. D/821 DATE
l g 010
: —p 1 07.3 Q.E. /814 DATE
f = ENGR.D/830 DATE
QUALITY CONTROL DATE
STAIP
REJECT CONCAVITY

EAaM FTNRS.] RFY 897
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3/4u

DATA SHEET
Decreasing RPM

AUTOHATIC BUTTUELD
WELDING PROCEDURE SPECIFICATION (WPS)

HPS

lo.

MPP NUMBER

tipP-L0-0001

RLVISION LETTEIL

PAGE

P 1 it 1Pt g

| | }i4 of

Lo

14

SPECIFICATION NO. REVISION.  DATE

TPS A/A 328-001 Sample #59 -1%

X-Ray Resuits: Accept

PURGE GAS
BACK-UP HEAD TUBE DATA
INTERMAL Gas__ ARG HEAD GAs__/RG 0.D.__0.750
FLOW CFH  5i2 FLOW CFy 1545 WALL  0.109

PRE-PURGE TIME 2 MIN(MIN)(1) pRE-PURGE TIML 15 SEC(MIM) ALLOY

POST-PURGE TIME] “IN(MIN} Fra. p/i
(1) Add 1 min (mn) tor each addit- .nal ft. GF 1iné between the gas infet =

POST-PURGE TIHE 1 ULH{MIN)

and the joint to be welded.

PROGRAMMER SETTI.NGS

WELD LEVEL 1  WELD LEVEL II

WELD LEVEL II1

JELD LEVEL IV PULSE LOH

- .

T

s

5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 4 to 199 Amps 5 to 199 Amps
074 073 073 072 042
LEVEL I LEVEL 11 LEVEL 111 LEVEL TV FINISH SLOPE
Time 1-299 Sec 7ime 1-249 Sec Time 1-299 Sec Time 1-299 S=2¢ .1 to 9.9 Sec
018 oy 016 017 9.9
ROTATION
PULSE HIGH PULSE 1OW DELAY HEAD SPEED
] to 9.9 Sec .1 to 9.9 Sec .1 to 9.9 Sec RPM
0.2 0.1 1.60 0,99
QUALIFICATION POSITIONS
WELDERS NAME STAMP
D HORIZONTAL VERTICAL
RADIOGRAPH ACCEPTANCE
MACHINE E-200T4 S/ 328 TENSILE TEST ACCEPTANGE
HEAD S/N 1328
—— REPORT NUMBER
—r— ELECTRODE
>\ (Sketch) - APPROVALS:
c A! A__80° MFG. /821 DATE
g .010 ~
.l*. A 0.E. 0/814 __OATE
i ¢ 1.073 ENGR. D/830 bAE
.02
0 FTG. o__-0%0 QUALITY CONTROL DATE .

it

STAIP
ACCEPT

91
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_ DATA SHEET
3/4" Increasing Shielding Gas

AUTOMATIC BUTTWELD
WELDING PROCEDURE SPECIFICATION (WPS)

WPS la.

MR NUMBER NEVISION LETTER PAGE

MPP-L0-0001 T T 1T 11 1 1 L 1 1T 1 114ofla

SPECIFICATION HQ. REVISION.  DATE TPS 5,4 328-001 Sample #111 +5%

X-Ray Results: Accept

PURGE GAS ‘

BACK-UP HEAD TUBE DATA
INTERNAL GAS. ARG HEAD GAS_ ARG 0.p.  0.750 .
FLOW CFH _ 5%2 © FRLweRi 18 waLL__-109 _

PRE-PURGE TIME 2 MIN(MIH)(1) pRE-PURGE TIME1S SEC(MIN) aLLOY

POST-PURGE TIKET MIN(MIN)  poST-PURGE TIME! MIN(MIN) Fra. p/u
{1} Add 1 nin (min) or each additional ft. o° 1iné between the gas inTet

and the joint to be welded.

PROGRAMMER SETTINGS

WELD LEVEL I  “ELD LEVEL II WELD LEVEL III MWELD LEVEL IV PULSE LOYW
5 to 199 Amps 5 o 199 Amps 5 to 199 Amps 5 {o 199 Amps 5 o 199 Amps

074 073 073 072 042
LEVEL I LEVEL I1 LEVEL III LEVEL 1V FINISH SLOPE
Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec Time 1-259 Sec .1 to0 9.9 Sez
018 Q17 016 ' 017 g.9

ROTATION
PULSE HIGH PULSE iLOW DELAY HEAD SPEED
.1 40 9.9 See .1 tp 9.9 Sec .1 to 9.9 Sec RPM

0.2 0.1 3.6 .00

QUALTFICATION POSITIONS
= WELDERS NAME STAWP

| laomzcmml. D VERTICAL
! ~ RADIOGRAPH ACCEPTANCE

MACHINE E-20074 S/N 328 TENSILE TEST ACCEPTANCE

HEAD S/N 1328
N — REPORT NUMBER

'T“"‘""' " ELECTRODE
>\ {Sketch) APPROVALS:

c A! A__80° HFG. /821 DATE

_L__ B__ 010 Q.E. 0/814 DATE

~—B

1 c_ 1.073 ENGR.0/830 DATE
D

p 020 .
- QUALITY CONTROL DATE
STRP
ACCEPT

FORM RS0 REV.5.72

-
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Rk al

HELDING PROCEDURE SPECIFICATION (uWPS)

DATA SHEET
3/4" Increasing Shielding Gas

AUTOMATIC BUTTWELD

WPS No.

MF? NUMBER

ACVISION LLTTLR

PAGE

HPP-10-0001 O O A O A VT
SPECIFICATION NO. REVISION. DATE__ TPS A/A 328-001 Sample £112 +10%
PURGE GAS X-Ray Results: Accept
BACK-UP HEAD TUBE DATA
INTEPHAL GAS__ ARG HEAD GAS__ ARG 0.D.__ .750
FLOW CFH __ 5¢2 FLOW CFH 17 WALL__.l09

PRE-PURGE TIME 2 MIN(MI:1)(1) pre-PURGE TIME1S SEC(MIN) atLoy

POST-PURGE TIME 1 MEN(HMIN)

and the joint to be welded.

POST-PURGE TIME T “IN(MIN) pr1G. p/u
{1) Add 1 min (m\n] for each additional ft. ©of 1ine between the gas iniec

PROGRAMMER SETTIGS

WELD LEVEL [

WELD LEVEL II

LEILD LEVEL III

{ELD LEVEL IV PULSE LG

5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amas
074 073 073 072 042
LEVEL 1 LEVEL Ii LEVEL 111 LEVEL IV FINISH SLOPE
Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec Time 1-299 Ssc .1 to G.9 Sec
018 117 1s nz q_ 9
ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPEED
.1 tp 8.9 Sec .1 to 9.9 Sec .1 to 9.9 Sec RPM
0.2 | N1 e B 1 [a]al
QUALIFICATION POSITIONS
WELDERS HAME STAMP
D HORIZONTAL VERTICAL
‘ RADIOGRAPH ACCEPTANCE
WACHINE £-20074 S/N 328 TENSILE TEST ACCEPTANCE
HEAD 5/4 1328 ‘
—— REPORT WUMBER
—!—— ELECTRODE
)\ {Sketch) APPROVALS:
£ A A v
E __80° WFG. D/821 DATE
l B .010
—h n.E. D/814 DATE
1 C__1.073 ENGR.D/830 BATE
b FTG. b__-020 QUALITY CONTROL __ DATE

STAF

93
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DATA SHEET
3/4" Increasing Shielding Gas

<~ T AUTOMATIC BUTTWELD
WELDING PROCEDURE SPECIF1ZATION (HPSJ

WPS No,

PP NUMBER AEVISION LETTER ! ; PAGE

HPP-10-000) O A A R

SPECIFICATION NO. REVISION. DATE__ TPS A/A 328-001 Sample #113 +15%

X-Ray Resuits: Accept

PURGE GAS :
BACK-UP HEAD . TUBE DATA
1 nvernaL ens._AR8 HEAD GAs_ AR ©0.p.__0.750 .
FLOWCFH 5% - ROWCRH_. . 18 wau_ 109 :

PRE-PURGE TIME_2 MEH({MIN)(1) PRE-PURGE TIME 15 SEC(HIN) ALLOY

POST-PURGE TIHE ! MIN(MIN)  POST-PURGE TIMED MIN{MIN) FrG. p/u
{1) Add 1 min (min) tor each additional ft. o 1ine between the gas inlec
and the joint to be welded.

PROGRAMMER SETTINGS

WELD LEVEL I  WELD LEVEL II WELD LEVEL III WELD LEVEL IV PULSE LoW
5 %o 199 Amps 5 %o 199 Amps 5 fo 199 Amps 5 to 199 Amps 5 to 199 Amps

074 673 073 072 042

LEVEL I LEVEL II LEVEL III LEVEL IV FINISH SLOPE
Tima 1-299 Sec Time 1-299 Seec Time 1-299 Sec Tima 1-259 Sec .1 to 9.9 Sac

S ot

018 017 016 1017 9.9
ROTATION I
PULSE HIGH  PULSE LOW DELAY HEAD SPEED
.1 $0 9.9 Sec .1 to 9.9 Sec .1 to 9.9 Sec RPM
0.2 ’ 001 " 3-6 1-00
QUALIFICATION FOSITIONS '
WELDERS NAME STAHP
D HORIZONTAL |\/| VERTICAL :
- - RADIOGRAPH ACCEPTANCE
MACHINE £-200T4 S/N 328 JENSILE TEST ACCEPTANCE

1328

HEAD S/N
N REPORT RUMBER

‘T‘“""‘ ELECTRODE
}N\\\ {Sketch) APPROVALS:

cp A% MFG. D/821 DATE
- W01
L_____“ 5 B 0 Q.E. 0/814 DATE
' ¢ 1073 o C N
f_ Skl ENGR. 0/830 DATE
D n 020

—_— QUALITY CONTROL 5 DATE
S o
~ ACCEPT . i '

FNAM M1K.S.1 REV. K.

94
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DATA SHEET
3/4" Increasing Shielding Gas

ATONRTIE i T
WELDING PROCEDURE SPECIFICATION {WpS)

WPS llo.

MPPNUMBER ’ . ARVISION LETTER. PAGE

HPP-L0-0001 N O O O I L

SPECIFICATION NO. REVISION. DATE  TPS A/A 328-001 Sample #114 +30%

X-Ray Results: Accept

~ PURGE GAS

BACK~UP HEAD TUBE DATA
INTERMAL GAs._ ARG _ HEAD GAs_ R p.D._ 0.750 L
FLOW CFH __5:2 - rower %0 WALL___ 109

PRE-PURGE TIME 2 MIH(W)(T) PRE-PURGE TIME 15 SEC(MIN) atLoy

POST-PURGE TIME] MIM(MIN)  posT-URGE TIMED MINCMIN) Fa, prw
(1) Add 1 min (min} ¥or each additional ft. ©7 Tine between the gas ATeE

and the joint to be welded.

PROGRAMMER SETTINGS

SELD LEVEL I WELD LEVEL II WELD LEVEL {II WELD LEVEL IV PULSE LOW
540 199 Amps 5 to 199 Amps 5 to 199°Amps 5 to 159 Amps 5 to 199 Amps

o74 073 - 073 072 042
LEVEL T LEVEL 11 LEVEL III LEVEL IV FINISH SLOPE
Time -299 Sec Time 1-299 Sec Time 1-289 3ec Time 7-289 Sec .1 t0 9.9 Sec
018 017 016 | Y 9,9
ROTATION
PULSE HIGH PULSE v DELAY HEAD SPEED
.1 16-9.9 Sec .1 to 8.9 Sec .1 to 9.9 Sec RPN
0.2 0.1 3.6 1.00

IFICATION POSITIONS .
QAL : {ELDERS NAME . STAND

HORIZONTAL VERTICAL
E:l . RADIOGRAPH ACCEPTANCE

HACHINE E-200T4 S/N 328 TENSILE TEST ACCEPTANCE
HEAD S/N 928 |
REPORT NUMBER

TELECTRODE]
I >\ (sketch) APPROVALS s

LA a8 e, b/ee . pATE
;L_.__ oo 010 g.E. D/814 . DATE
1.073 - E -
.- ENGR.D/830 DATE
o 020 | - =
GUALITY CONTROL DATE
STAP

REJECT CONCAVITY

] e mIRe.t AFV .70

95
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DATA SHEET
3/4" Increasing Shielding Gas

" AUTOMATIC BUTTHELD
WELDING PROCEDURE spscmcmmu (wps)

WS tlo.

REVISION LETTER AGE

HPP-L0-000] [T 1T LT T T T T |iaofs

MPP NUMBER

SPECIFICATION NO. REVISION. DAVE  TPS A/A 328-001 Sample #115 +20%

X-Ray Results: Reject L.0.P,

PURGE GAS
BACK~UP HEAD TUBE DATA
INTERHAL Ghs: ARG HEAD eas_ ARG 0.D._ 0.750 L
FLOW CFH _ 5+2 © Fowemy 18 WAL -109

PRE-PURGE TIME 2 MIN(MIN) (7} pRE-PURGE TIME 1S SEC{MIN) aLLOY

POST-PURGE TIFE] NIN(MIN)  POST-PURGE TIME1 MIN(MIN) Fre. pyy
{1} Add 1 min {min) sor each additional ft. Ov Vine beiween the gas inlet

" and the joint to be welded.

PROGRAMMER SETTINGS

WELD LEVEL I  VWELD LEVEL II WE(D LEVEL IIIl WELD LEVEL IV PULSE LOM
§ to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps & to 159 Amps

074 073 073 072 042
LEVEL I LEVEL II LEVEL IIT LEVEL IV FINISH SLOPE
Time 1-299 Sec Time 1-299 Sec Tima 1-269 Sec Time 1-269 See .1 t0 9.9 S=zc
018 017 016 1 o7 9.9
ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPEED
.1 t6 9.9 Sec .1 t0 9.9 Sec .1 fo 9.9 Sec RPH
0.2 0.1 a6 1.00
QUALIFICATION POSITIONS '
WELDERS NAME STANP

j HORIZONTAL VERTICAL

RADIOGRAPH ACCEPTANCE

MACHINE E-20074 S/N 328 TENSILE TEST ACCEPTANCE

1328
HEAD S/N
/ REPORT NUMBER
ELECTRODE
(Sketch) APPROVALS:
C f 4_80 HFG. /821 DATE
(s & +010 Q.E. B/814 DATE

1.073
3 C ENGR.D/830 DATE
020
o_ QUALITY CONTROL DATE
STAI{P
REJECT CONCAVITY

FORM TURS REV.5.71

P SR Rl e A B 8 i e+ ¢ 7T s e et et 2+ e i e e
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DATA SHEET
3/4" Increasing Shielding Gas

RUTOMATIC BUTTHELD
WELDING PROCEDURE SPECIFICATION (WPS)

HPS fio,

MPP HUMBER ROVISION LCTYTLR AGE

HPP-L0-0001 P PP T T T T T T 4oefia

SPECIFICATIUI NO. REVISION. DATE__ TPS A/A 328-001 Sample #116 +10%
X-Ray Results: Accept

: PURGE GAS
BACK-UP o HEAD TUBE DATA
INTERUAL Gas  ARB HEAD GAs ARG 0.0, 0.750
FLOW CFH  5+2 . FLOW CFH . ... 17 WALL 109

PRE-PURGE TINE_2 MIN(MIN}(1) pRe-PURGE TIMES SECCHIN) ALLoY

POST-PURGE THME1 MIM(MIN)  pOST-PURGE TIME] AIM(MIND  FTG. p/i

and the joint to be weldad.

{1} Add 1 min (—; ) tor each additional ft. of Tine betuaen the gas iniet

PROGRAMMER SETTIMGS

HELD LEVEL I  WELD LEVEL I WELD LEVEL IIT WELD LEVEL 1V PULSE |LCY
5 o 199 fmps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps

074 073 073 o072 42
LEVEL 1 - - LEVEL II' LEVEL III LEVEL 1V FINISH SLOPE
Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec .1 to 9.9 Sec
018 gl7 0i6 017 9.9
, ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPEED
.1 to 9.9 Sec .1 %n 9.9 Sec .1 tp 9.9 Sec RPH
0.2 0.1 3.6 .00
QUALTFECATION POSITIONS '
X WELDERS NAME STANP
l | HORTZONTAL |Z] YERTICAL
: . | RADIOGRAPH ACCEPTANCE
PACHINE E-200T4 S/N 328 TENSILE TEST ACCEPTANCE
HEaD syN 1328 )
—— REPORT NUMBER
_ ELECTRODE | :
- (Sketch) APPROVALS:” : .
E A_ 807 MFG. D/821 DATE
}_ 0
g .010 )
‘s _ 0.E. D/B14 DATE
T e N R Y
.02
¢ QUALITY CONTROL DATE
L STAIP
REJEC_T CONCAVITY

97
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DATA SHEET
3/4" Increasing Shielding Gas

AUTOMATIC BUTTHELD
WELDING PROCEDURE SPECIFICATIOR (MPS)

WPS HNo.
& 13PP NUMBER AEVISION LETTER

HPP-L0-0001 N I o o K2 Y T

SPECIFICATION NO. REVISION. DATE  TPS A/A 328-001 Sample #117 45%

X-Ray Results: Accept

PURGE GAS :

BACK-UP HERD TUBE DATA
INTERNAL 6aS. ARG HEAD gAs_ ARG 0.p.__0.750 .
FLOM CFH 542 . FLOwer 16 WALL  -109

PRE-PURGE TIME 2 MIN(MIN}(T} PRe-PURGE TIME1S SEC(MIN} ALLOY

POST-PURGE TINE1 MIM(MIN)  pOST-PURGE TIME1 MIN(MIN) Fra. p/w

{1} Add 1 min {min) sor each additional Ft. o7 1ine between the gas inlet
and the joint to be welded.

PROGRAMIER SETTINGS

HWELD LEVEL I WELD LEVEL II WELD LEVEL ITI WELD LEVEL IV PULSE LOYW
5 to 199 Amps 5 to 199 Amps 5 to 199 'Amps 5 to 199 Awps 5 to 199 Amps

074 073 073 072 042
LEVEL I LEVEL II LEVEL ITI LEVEL IV FINISH SLOPE
Tima 1-299 Sec Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec .1 %0 9.9 Sec
018 017 H 017 9.9
ROTATION
PULSE HIGH DULSE LOW DELAY HEAD SPEED
.1 to 9.2 Sec .1 to 9.9 Sec .l to 9.9 Sec RPM
0.2 0.1 3.6 1.00
QUALIFICATION POSITIONS
. WELDERS NAME STAMP
[ ] HorrzonaL [\7_" VERTICAL
L . RADIOGRAPH ACCEPTANCE

HACHINE E-20074 S/ _328 TENSILE TEST ACCEPTANCE
HEAD S/N

REPORT NUMBER

T—_ ELECTRODE]
>\ (Sketch) APPROVALS:
CI PR AT HFG. D/821 DATE
N

g -0i0
: Q.E. 0/814 DATE
- b c 1.073
i 4 S . ENGR.D/830 DATE
e QUALITY CONTROL DATE "
N ACCEPT STAI

SARM OIR.K.4 RFY 8.1




DATA SHEET
3/4" Decreasing Shielding Gas

UTOMATIC BUTTHEL
HELDIH% PROCEDURE SPEEIFICATIOH {ups)

HPS o,
MPP HUMBER . REVISION LETTER PACE
_ HPP~L0-0031 T T T O O O I A AL T L
SPECIFICATION WO. REVISTON. DATE___TPS A/A 328-001 Sample #108 -5% -
PURGE GAS X-Ray Result: Accept

BACK-UP HEAD TUBE DATA
THTERNAL eAs. ARG HEAD Gas_ ARG 0.0. 0.750 .
FLOW CFH _ 512 FLOW CFH__. _ 14 WALL__0.108

PRE-PURGE TIME 2 MIN(MIR) (1) pRE-PURGE TIMEIS SEC{MIN} aLLOY

POST-PURGE TIMED MIN(MIN)  pOST-pURGE TIMED MIN(MIN) Fye, PA
{1) Add 1 min {min) for each additiopal Fft. ©" 1ine beiween the gas inlet
_and the joint to ba welded.

T

PROGRAMMER SETTINGS

HELD LEVEL I WtLD LEVEL II

WELD LEVEL IIT WELD LEVEL IV PULSE LoW '

STAP
- REJECT LOW CONCAVITY

5 to 192 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps
074 073 073 072 042
LEVEL I LEVEL II LEVEL III LEVEL IV FINISH SLOPE
Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec Time 7-289 Sec .1 to 9.9 Sec
018 017 o018 o1z 3.9
ROTATION
PULSE HIGH  PULSE LOW DELAY HEAD SPEED
.1 16 9.9 Sec .1 t0 9.9 Sec .1 to 9.9 Sec RPM
.2 0.1 2.8 1.00
QUALIFICATION POSITIONS ‘
2 ’ o HELDERS NAME STAHP
D HORTZONTAL VERTICAL
. RADIOGRAPH ACCEPTANCE
. HACHINE E~200T4 S/N 13-53%—-— TENSILE TEST ACCEPTANCE
b HEAD S/N 2
A REPORT NUMBER
ELECTRODE
‘; . (Sketch) APPROVALS:
é A_ 80" HFE. D/821 DATE
S J_______“__ g ‘__;21_9_ Q.E. D/814 DATE
& f C 2 ENGR.D/830 DATE
o ) il QUALITY CONTROL DATE

EAdM YtaR.l AEY £.73

e

D

99
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DATA SHEET
3/4" Decreasing Shielding Gas

AUTOMATIC BUTTHELD
WELDING PROCEDURE SPECIFICATION (WPS)

HPS No.

PP HUMBER REVISION LCTTLR PAGE

HPP-L0-000] T T A O N K R

SPECIFICATION 0. REVISION. DATE__ TPS A/A 328-001 Sample #109 -10%
X-Ray Results: Accept

PURGE GAS -

BACK-UP HEAD TUBE DATA
INTERHAL eas__ ARG HEAD GAs__ARG 0.0.__ 0750
FLOW CFH  5:2 - FLOW CFH_ . . - 13 wALL  0.109

PRE-PURGE TIME 2 WIN{MIN){1) pre-PuRGE TIME 15 SEC(MIN) ALLoy

POST-PURGE TIME 1 HIN(MIN) POST-PURGE TIME! SIH{HINY  FTg. P/
(1) Add 1 min (min) tor each additional ft. of line between the gas inlet
: and the joint to be welded.

PROGRAMMER SETTIiGS

WELD LEVEL [ WELD LEVEL II MWELD LEVEL ITI WELD LEVEL IV PULSE LO¥
5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps

074 073 073 72 042
LEVEL 1 LEVEL I LEVEL III LEVEL IV FINISH SLOPE
Tima 1-299 Sec Time 1-299 Sec Time 1-29Y9 Sec Time 1-299 Sec .1 &o¢ 5.9 Sac
018 017 l 016 017 9.9

ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPEED
.1 to 9.9 Sec .1 £0 9.9 Sec .1 to 9.9 Sec RPM
0.2 l 0.1 3,6 1.00

UALTFICATION POSITIONS
QUALT WELDERS NAME STAMP

D HORTZONTAL lz VERTICAL
RADIOGRAPH ACCEPTANCE

MACHINE E-200T4 S/N 328

TENSILE TEST ACCEPTANCE

HEAD 5oy 1328
A REPORT NUMBER

T ELECTROBE
}\ (Sketch) APPROVALS:

AN A__80° HFG. /821 DATE

.L—\__ﬁ B__-010 0.E. /814 DATE

T 7 c_1.073 ENGR. D/830 DATE

0 FTG. p_-020 QUALITY CONTROL DATE
SRR




DATA SHEET
3/4" Decreasing Shielding Gas

AUTOMATIC BUTTHELD
HELDING PROCEDURE SPECIFICATION (WPS)

WPS Ho,

M NRKABER REVISION LETTER PAGE

HPP-L0-000] 0 O A R

SPECIFICATION HO. REVISION. DATE__ TPS A/A 328-001 Sample #110

PURGE GAS X-Ray Results: Accept
BACK-UP HEAD TUBE DATA
THTERNAL GAs,_"RG HEAD GAS_"R6 0.0.__0.750 .
FLOW CFH __ 532 : FLOW CFH__1535 wALL _ 0.108

PRE-PURGE TIME 2 MIN{MIN)(1) pRe-PURGE TIMEDS SEC{MIN)} aLLOY

POSY-PURGE TIMET MIN(MIN)  posT-PURGE TIMET MINGMIN) f7g. p/u
(1) Add 1 min (Min)] Tor each additional ft. o¥ line hetween the gas intet
and the joint to be welded.

PROGRAMMER SETTINGS

HELD LEVEL I  HELD LEVEL II WELD LEVEL IIT WELD LEVEL IV PULSE LOW
5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Apps 5 to 199 Amps

074 073 073 072 042
LEVEL 1 LEVEL II (LEVEL 11T LEVEL IV FINISH SLOPE
Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec Time 1-289 Sec .71 to 9.9 Ser
018 gi7 016 o7 9.9
ROTATION
PULSE HIGH PULSE LOW DELAY '"HEAD SPEED
.1 tc 9.9 Sec .} to 9.9 Sec .} to 9.9 Sac RPH
0.2 0.1 3.4 1.00

e T

QUALTFICATION POSITIONS

WELDERS NAVE STANP
D HURIZDNTAL M VERTICAL
: RADIOGRAPH AGCEPTANCE

TENSILE TEST ACCEPTANCE
REPORT NUMBER

MACHINE E-20074 S/N 328
HEAD S/ 1928

ELECTRODE
(Sketch) APPROVALS:
&
b A A8 HFG. D/821 DATE
L g -010
LS Q.E. D/814 DATE
——— 1.073
C ENGR. /830 DATE
QUALITY CONTROL DATE
ST
ACCEPT MINIMAL CONCAVITY .

FAHM AR HEV 573
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DATA SHEET
1 172" Increasing Amps

AUTOMATIC BUTTHELD
WELDING PROCEDURE SPECIFICATION (WPS)

WPS Mo,
MPP NUMBER NEVISION LETTER

MPP-1.0-0001 P T 1T 11T 11711 1T T4 of 14

SPECIFICATION NO. REVISTON. DATE__ TPS A/A 328-001 Sample 24 +10%

X-Ray Results: Accept

PURGE GAS
BACK-UP HEAD TUBE DATA
INVERNAL GAS- HEAD GAS 0.D.__1.500 o
FLOW CFH 542 © FLOW CRH__ 1535 WALL__0-049

PRE-PURGE TIME 2 WMIM{MIN)(1) pRE-PURGE TIMEIS SEC(MIN) ALLov

 POST-PURGE TINE 1 MIN(MIN)  poOST-“yRGE TIMET MIMCUIN) FTa, /N

{1} Add 1 min (mm) Tor each additional Tt. o Ime between tha gas iniet
and the joint to be uelded

PROGRAMMER SETTINGS

 WELD LEVEL I WELD LEVEL IT WELD LEVEL III WELD LEVEL IV PULSE LOW

5 to 199 Amps 5 fo 199 Amps 5 to 199 Amps 5 to 159 Amps 5 to 199 Amps

102 101 U8 95 038
LEVEL I LEVEL II LEVEL III LEVEL IV FINISH SLOPE
Tima 1-29% Sec Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec .71 fp 9.9 Sec
008 012 | 009 __oio 9,9
ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPEED
.1 to 9.9 Sec .1 t0.9.9 Sec .1 to 9.9 Sec RP¥
0.1 ' 0.1 1.0 1.60
QUALIFICATION POSITIONS '
. . HELDERS NAME - STAMP
D HORIZONTAL D VYERTICAL
. RADIOGRAPH ACCEPTANCE
MACHINE £-200T4 5/% 328 TENSILE TEST AGCEPTANCE

HEAD 5/0
REPORT NUMBER

ELECTRQDE
i (Sketch) APPROVALS:
A A 80° : :
E . HFG. D/821 DATE

[ 5
L_.,__.. 6 d Q.E. B/814 DATE,
¢ L.270
I ENGR.D/B30 DATE
.020 ' o - .
QUALITY CONTROL DATE
STAP

. EDAM WA REV KTY

[ PR,




DATA SHEET
1 1/2" Increasing Amps

AUTOMATEC BUTTWELD
HELDING PROCEDURE SPECLFICATION (WPS)

WPS Mo, .
MPP HUMBER REVISION LETTEH PAGE
19PP-L0-0001 LIttt v et b1 (1401
SPECIFICATION NO. REVISION. DATE TPS A/A 328-001 Sample #25 +5%
PURGE GAS X-Ray Results: Accept
BACK-LP HEAD TUBE DATA

INTERNAL GAs_ ARG HEAD GAS ARG 0.0.  1.500

FLOW CFH  5+2 : FLOW CFH__ 1545 WALL 049

PRE-PURGE TI#E 2 MIM{MIN)(1)} pRe~-PURGE TIMETS SEC(MIN) ALLOY

PQST-PURGE TIMED MIN(MIN) - posT-purGE TIME] IM(MIN} rra. pyu
{1) Add 1 min (fin} Tor each additional ft. O 1ing between the das 1niet
and the joint to be welded.

PROGRAMMER SETTIHGS

WELD LEVEL © WELD LEVEL Il WELD LEVEL III WELD LEVEL IV PULSE LOYW
5 to 199 Amas 5 to 192 Amps 5 to 199 Amps &5 to 199 Amos 5 te 199 Amps

098 na7 094 091 038
LEVEL I LEYEL II LEVEL 111 LEVEL IV FINISH SLOPE
Time 1-289 Sec 7Time 1-299 Sec Time 1-299 Sac Time 1-299 Sec .1 to 5.9 Sac
Q9 01z 009 0o . 8.9

ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPEED
.1 t0 9.9 Sec .1 tp 9.9 Sec .1 to 9.9 Sac - RPM
0.1 0.1 1.0 1.60

QUALIFYCATION POSITIONS

. WELDERS NAME STANP
IHURIZUNTAL [Z VERTIGAL
- RADIOGRIPH ACCEPTANCE

MACHINE E-200T4 S/N 328

TEMSILE TEST ACCEPTANCE

HEAD S/ 1262
————— REPORT NUMBER

‘f"‘““"‘ ELECTROOE

: >\ (Sketch) APPROVALS :

SN A_ D80 MFG. D/821 DATE
J—_—w\__a 8__.015 Q.E. D/814 DATE

i ¢__1.270 ENGR. D/830 DATE
D (FTG. p_ 020 QUALITY CONTROL DATE

STAMP
VISUAL ACCEPT

¥
i
n
|

103
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DATA SHEET
1 1/2" Increasing Amps

AUTOMATIC BUTTHELD
HELDING PROCEDURE SPECEFICATION (WPS)

HRS Ho.
e HUMBER REVISION LETTLH PACE

HPP-LO-000] I O O I B KPS

SPECIFICATION #10. REVISION. DATE TPS A/A 328-001 Sample #26 *

K-Ray Results: Accept

PURGE GAS

BACK-UP HEAD JUBE DATA
THTERIAL GAS_ ARG HEAD GAs ARG 0.0, 1.500
FLOW CFH _ 5:2 . FLOW CFH 1545 WALL  0.048

PRE-PURGE TIKE 2 MIN(MIH)(1) PRE-PURGE TIME 15 SEC(MIN) avLoY

POST-PURGE TIME1 MIN(MIN)  poST-PURGE TIME! “IN{MIN) f1G. /it
(1) Add 1 min (min) for each additional ft. of line between the gas iniet
and the joint to be welded.

PROGRAMMER SETTIIIGS

HELD LEVEL [

WELD LEVEL II WELD LEVEL III

WELD LEVEL IV PULSE LGY

5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps
100 1) 96 94 038
LEVEL I LEVEL II LEVEL III LEVEL IV FINISH SLOPE
Time 1-299 Sec¢ Yime 1-299 Sec Time 71-299 Sec Time 1-299 Sec .1 t6 9.9 Sec
|
009 012 009 | Q10 9.9
ROTATION
PULSE HICGH PULSE LOW DELAY HEAD SPEED
.1 %0 9.9 Sec .1 to 9.9 Sec .? to 8.9 Sec RPM
0.1 0.1 1.0 1. 560
. QUALIFICATION POSITIONS
WELDERS NAME STAMP
D HORIZONTAL VERTICAL
. RADIOGRAPH ACCEPTANCE
MACHINE £-200T4 S/N 328 TENSILE TEST ACCEPTANCE
HEAD Sp 1262 .
REPORT NUMBER
ELECTRODE
}\ (Sketch) APPROVALS:
cp A__080° HFG. D/82) DATE
g B__-015 4.E. D/814 DATE
K ¢_ 1270 ENGR.D/830 DATE
.020
D FTG. b__ = QUALITY CONTROL OATE
STARP
* =2 AMPS BELOW SAMPLE #24

adne ey
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DATA SHEET
1 1/2" Increasing Amps

AUTOMATIC BUTTHELD
WELDING PROCEDURE SPECIFICATION (WPS)

WPS No.

PP HUMBER - AREVISION LETTEN PAGE

#PP-L0-0001 T T T T T T 1L 1 L T T 114of14

SPECIFICATION NO. REVISION. DATE  TPS A/A 328-001 Sample 227 +15%

X-Ray Results: Accept

PURGE GAS
BACK-UP HEAD TUBE DATA
INTERIAL GAS. "RE  peapcas ARG o.p._LS00
1 FLOW CFH _ 512 : FLOW CFH__ 1535 WAL, -049

PRE-PURGE TINE 2 MIN(MIN)(1) PRE-PURGE TIME 15 SEC(MIN} ALLOY

POST-PURGE TIxE1 MIN(MIN)  posT-puRge TIMET MIN(MIN) Fra. p/w
{1) Add 1 min (min] for each additional ft. o° Tine between the gas inlet
and tha joint to be welded.

PROGRAMMER SETTINGS

WELD LEVEL I  WELD LEVEL II WELD LEVEL III WELD LEVEL IV PULSE LOUW
5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 &o 199 Amps 5 to 199 Amps

107 106 102 100 038
LEVEL I LEVEL II LEVEL III LEVEL IV FIHISH SLOPE
Time 1-299 Sec Time 1-299 Seg Time 1-239 Szc Time 1-299 S=c .7 %0 9.9 Sec
603 012 009 ©q10 g.9
ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPEED
.1 to 9.9 Sec .1 to 9.9 Sec .1 to 9.9 Sec RPM
0.1 l 0.1 1.0 L.A0
QUALIFICATION POSITIONS ‘
HELDERS NAME STAMP
[:] HORIZONTAL @ VERTICAL
. RADIDGRAPH ACCEPTANCE
MACHINE E-20074 S/N 328

TENSILE TEST ACCEPTANCE

HEAD s/N 1202

REPORT NUMBER

f T ELECTRODE ,
>\ (Sketch) * APPROVALS:

-]
c f‘ A_80 MFG. D/821 DATE
! g -015
q.E. D/814 DATE
b ¢ 1.270
f ENGR.D/830 DATE
0 p -020
QUALITY CONTROL DATE
STAE

VISUAL ACCEPT

CARKM MR 4 REV 8,75

EFETRE .
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DATA SHEET
1 1/2" Increasing Amps

AUTOMATIE BUTTHELD
WELDING PROCEDURE SPECIFICATION (wpS)

WPS Ho.
MPP NUMBER NEVISION LETTER PAGE
HPP-L0-0001 F T T T T T T T T T T 11a0f1a
SPECIFICATION NHO. REVISION. DATE__ TPS A/A 328-001 Sample #28 +20%
PURGE GAS X-Ray Results: Accept
BACK-UP HEAD TUBE DATA

INTERHAL Ghs. ARG HEAD gAs_ ARG 0.D._ 1.500

FLOW CFH _ 532 : FLOW CFH___15%5 WALL__ 049

PRE-PURGE TIME_ 2 MIN(MIH)}{1) pRe-PURGE TIME 15 SEC{MIN} aLLoy

POST-PURGE TIMe1 MIM{MIN)  pOST-PURGE TIMET HIN(MIN) Frg, P}n

. and the joint to be weldaed.

(1) Add 1 min {min) for each additional ft. 0 Tine between tha gas iniet

PROGRAMMER SETTINGS

WELD LEVEL I «ELD LEVEL 1T WELD LEVEL IXI WELD LEVEL IV PULSE LOW
5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 1S9 Amps 5 to 199 Amps

112 110 107 104 038
LEVEL I LEVEL II LEVEL II1 LEVEL 1V FINISH SLOPE
Time 1-289 Sec Time 1-299 Sac Time 1-299 Sec Time 1-259 Sec .1 %o 9.9 Sec
409 012 a9 T 0la 9.9
ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPEED
.1 to 9.9 Sec .1 to 9.9 Sec .1 to 9.9 Sec RPH

a.1 0.1 1.0 160

VALIFICATION POSITIC':
Q . WELDERS HAME STAMP

D HORTZONTAL VERTICAL

RADIOGRAPH ACCEPTANCE

HACHINE E-20074 S/¥ 328 TENSILE TEST ACCEPTANCE

1262
HEAD S/N
/ REPORT NUMBER

T"—"‘ ELECTRODE
(Sketch) APPROVALS:
cA A 8e°
4 MFG. D/821 DATE
'L———-\_.E’, Bl Q.. /814 DATE
i ¢ 1270 ENGR. /830 DATE
.020
C g QUALITY CONTROL PATE
STAP
VISUAL ACCEPT

EARM MRS REV K71
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DATA SHEET

1 1/2" Increasing Amps

AUTOMATIC BUTTHELD
WELDING PROCEBURE SPECIFLCATION (ups)

WPS Mo.
MPE NUMBER RCVISION LETTEH PAGE
HPP-1.0-0001 O O O O A 2 S
SPECIFICATION NO. REVISION. DATE TPS A/A 328-001 Sample 29 +25%
PURGE GAS X-Ray Results: Accept

BACK-UP HEAD TURE DATA
INTERNAL Gas_ ARG HEAD GAS ARG 0.D._ 1.500
FLOW CFH 542 : FLOW CFH__ 1535 WALL  -049

PRE-PURGE TIME 2 MIN(MLM){1) p

POST-PURGE TIME) MIN(MIN)  pOST-PURGE TEMED "IM(MIM) Fyg. P _
(1) Add 1 min (min) tor each additional ft. of line between the gas inlet

RE-PURGE TIHE 15 SEC(MIN) ALLOY

and the joint to be welded.

PROGRAMMER SETTI.IGS

WELD LEVEL [ WELD LEVEL TI
5 to 199 Awps 5 to 199 Amps

WELD LEVEL IIl WELD LEVEL IV
5 to 199 Amps 5 to 199 Amps

EULSE LGY
5 to 199 Amps

116 112

111 109

038

LEVEL I LEVEL II

LEVEL III LEVEL IV

FINISH SLOPE

Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec Time 1-239 S=c .1 to 5.9 Sec |

009 12 a9 Q10 9,9

ROTATION
PWSE HIGH  PULSE LOW DELAY HEAD SPEED
.1 D 9.9 Sec .1 0 9.9 Sec .1 to 9.9 Sac RPM
0.1 0.1 1.0 1,560
QUALIFICATION POSITIONS
HELDSRS NAME STAMP
D HORIZONTAL l'z] VERTICAL
‘ RADIOGRIPH ACCEPTANCE
MACH™E E-200T4 /N _328 TENSILE TEST ACCEPTAMCE
HEAD S/ 1262 .
—_— REPORT NUMBER
T— ELECTRODE
>\ (Sketch) APPROVALS :
C f‘ A___080 MFG. D782 DATE
.L____ 5 B__-015 0.E. D/814 DATE
i c_ 1.270 ENGR.D/830 DATE
,020

> FTG. D QUALITY CONTROL DATE

STAIP

VISUAL ACCEPT

107
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.
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DATA SHEET
1 1/2" Increasing Amps

AUTOMATIC BUTTHELD
HELDIHG PROCEDURE SPECIFICATION (ups)

HPS o,

MPP NUMBER ) ATVISION LEYTEH PAGE

iPP-L0-000) [T T T LT [T T T 7o

SPECIFICATION NO. REVISION.  DATE TPS A/A_328-001 Sample #30 430%

X-Ray Results: Accept

PURGE GAS

: _ BACK-UP : HEAD  TUBE DATA
| INTERHAL GAS__ ARG HEAD GAS__ ARG  0.D.__1.500
 FLOW CFH 532 . FLOW cFH__ 1535 WALL  .049

PRE-PURFE THHE_ 2 MIM(MIN)(1) pRe-PURGE TIME]S SEC(HIN) ALtoy

{ POST-PURGE TIHE T MIN(MIN)  posT~PURGE THME1 HIN(MIN) mya. psit

(1) Add 1 min (min) for each addn:mna] ft. o7 ime between the gas inletc
and the joint to be welded. _ : :

PROGRAMMER SETTIHGS

WELD LEVEL I  WELD LEVEL II WELD LEVEL IT1 WELD LEVEL IV PULSE LGY
5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps

120 120 s | 115 038
LEVEL T . CLEVEL If - LEVEL I11 E;.EVEL Iv FINISH SLOPE
Time 1-299 Sec Time 1-P99.Sec Time 1-299 Sec Time 1-299 Sac¢ .1 to 9.9 Sec =
009 012 Qe 010 9.9
ROTATION

PULSE HTGH  PULSE LOW DELAY HEAD SPEED
J %0 2.9 See .1 to 9.9_ Sec .1-to 9.9 Sec RPM

0,1 1.1 1.0 180

| ] ] HORIZONTAL @ VERTICAL

| MACHINE E-200T4 S/ 328

QUALIFICATION POSITIONS ' .
MEERS ; WELDERS NAME STANP

RADIOGRYPH ACCEPTANCE

TERSILE TEST ACCEPTANCE

“HEAD /N 1262 .
—_— REPORT NUMBER

ELECTRODE
(Sketch) | APPROVALS :
A_807_ MFG. D/g2l © pATE
Bl 0.E. D/B14 DATE
L ENGR.D/830_ _ DATE
b_-220 QUALIYY CONTROL DATE
STAMP
 REJECT CONCAVITY




DATA SHEET
1 1/2"% Increasing Amps

AUTOMATIC QUTTUELD
HELDING PROCEDURE SPECIFICATION (uPS)

WPS tlo.

MPe HUMHMER HEVISION LETTER PAGE

1PP-1.0-0001 N O 0 I O B B A D1 T
SPECIFICATION NO. REVISION. DATE__ TPS A/A 328-001 . Sample #31 -2 Am?s

Below +30%
PURGE GAS X-Ray Results: Accept
BACK-UP HEAD TURE DATA

INTERHAL GAS ARG HEAD GAS_ ARG . 0.D.  1.500
FLOW CFH 542 . FLOW CFH_ 1535 WALL  0.049

PRE-PURGE TIME_2 MIN(MI)(1) PRE-PURGE TifE1S SEC(HMIN) aLLOY

POST-PURGE TIMED MIN{MII)  pOST-PURGE TIMED ‘MN(MIN) pre. p/it
(1) Add 1 min {mn] for each additional ft. o7 [ine between the gas inlet
and the joint te be welded,

PROGRAMMER SETTINGS

WELD LEVEL T  WELD LEVEL II WELD LEVEL II1 WELD LEVEL IV PULSE LQY
5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 799 Amps 5 to 1399 Amps

118 us | 14 : 113 038
LEVEL I LEVEL I LEVEL III LEVEL IV FINISH SLOPE
Time 1-289 Sec Time 1-299 Sec Time 1-299 Sec Time 1~299 Sec .1 to 9.3 Sac
0o3 Q12 ana Qin Q.9
ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPEED
.1 to 9.9 Seec .1 to 9.9 Sec .1 to 9.9 Sec REM _
I 0.1 . (1] 1t n 1.60
QUALTFTCATION PISITIONS , .
QUALTFICATION PuSITIO | WELDERS NAME STAHP
D HORIZONTAL VERTTCAL '
‘ RADIOGRAPH ACCEPTANCE

MACHINE E-200T4 S/N _ 328

TENSILE TEST ACCEPTANCE

HEAD S/N 1262 - .
AB SN 222 'REPORT NUMBER

. - ELECTRODE

] )\ (Sketch) APPROVALS: :

cA 80° '

] | A HFG. D/B21___ DATE
1 B__.015

{ep Q.E. D/B14 _DATE
1 C_1.270 ENGR. D/830 DATE
0 FTG. b_-920 | - quaLITy cowvroL DATE
STAP
REJECT LOW CONCAVITY

109
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DATA SHEET
1 1/2" Increasing Amps r‘
1
o  puromnTic BuTTHELD T T
WELDING PROCEDURE SPECIFECATION (WPS) .
: WPs Ho. ;
PP NUMBER ' REVISION LETTER PAGE C ol
_ HPP-LO-0001 NIRRT AL
SPECIFICATION 0. REVISION. BATE  TPS A/A 328-001 Sample #32 -4 Amps of +30%
 PURGE GAS X-Ray Results: Accept , .
BACK-UP HEAD TUBE DATA
THTERNAL GAs.  ARE WEAD GAS_ARG 0.D._1.500°
FLOW CFH _ 5#2 . FLOW CFH__ 1546 WALL 0,049
PRE-PURGE TIME 2 MIN(MIN)(7) pRE-PURGE TIME15 SEC(MIN) ALLOY
POST-PURGE TIME) MIN(MIN)  pOST-PURGE TitE1 MIN(MIN} ryg. P}N
{1} Add 1 min (min) for each additional ft. o7 1ine between the das iniet
! and the joint to ba welded.
PROGRAMMER SETTILGS - :
WELD LEVEL I WELD LEVEL IT WELD LEVEL III WELD LEVEL IV PULSE LOW . §
;5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps ]
116 116 112 111 038
LEVEL I LEVEL 1Y LEVEL ITI LEVEL IV FINISH SLOPE :
Time 1-299 Sec Time 1-299 Sec Time 1=299 Sec Time 7~799 Sec .1 t0 9.9 S=¢ i
009 012 009 ' o10 9.9 ' }!
ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPEED
.1 %0 9.9 Sec .1 to 9.9 Sec .l io 9.9 Sec RPH
0.1 0.1 1.0 1,60
QUALIFICATION POSITIONS
‘ WELDERS NAME STAHP
D HORTZONTAL VERTICAL
. RADIOGRAPH ACCEPTANCE
WACHINE E-200T4 S/% = _J28 TENSILE TEST ACCEPTANCE
2
HEAD S/R
————r REPORT NUMBER
ELECTRODE
! >\ (sketch) APPROVALS::
cp A 80 MFG. D/821 DATE
B 015 :
J_____\__B — 0.E. D/814 DATE
f C_== ENGR.5/830 DATE
D D 020 L )
QUALITY CONTROL DATE,
y STAP
ey VISUAL ACCEPT .

FORM 231581 REY. 573
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DATA SHEET
1 1/2" Increasing Amps

AUTOMATIC BUTTUELD
WELDING PROCEDURE SPECIFLCATION (WpS)

HPS o,

AEVISION LETTEH PAGE

HPP-LO-0001 [T T I T LT T T T 7 1140f4

MPP HUMBER

SPECIFICATION NO. REVISION. DATE___TPS A/A 328-D01 Sample £33 -§ Amps of + 30%
X-Ray Results: Accept

PURGE GAS
BACK~UP HEAD TUBE DATA
INTERHAL 5. ARE HEAD GAg_ ARG 0.0.__1.500 .
FLOM CFH _ 532 : FLOW CFH__ 1545 wALt,_ 0049

PRE~PURGE TIME_2 MEN(MIN)(T) pRE-PURGE TIMEIS SEC(MIN) ALLOY

POST-PURGE TIHE] MIN(MIN)  pos7-PURGE TIHE1 MIN(MIN) Fyg, pyu
(1} Add 1 min (min) for each additional ft. @° 1ine between the gas iflet
and the joink to be welded.

PROGRAMMER SETTINES

HELD LEVEL 1  WelD LEVEL IT WELD LEVEL III WELD LEVEL IV PULSE LaY
5 to 199 Amps 5 %o 199 Amps 5 to 199 Amos 5 to 199 Amps 5 to 199 Amps

114 114 110 109 038
LEVEL I LEVEL II LEVEL ITI LEVEL IV FINISH SLOPE
Tima 1-289 Sec Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec .} o 2.9 Ssc
009 012 009 1 oo 9.9
ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPEED
.1 t0 9.9 Sec .1 %0 9.9 Sec .1 t0 9.9 Sec RPM
' 0.1 0.1 1.0 1,60
QUALTFTCATION POSITIONS '
HELDERS NAME STAMP

D HORIZONTAL VERTICAL

MACHINE E-20074 S/8 328
HEAD S/N 1262

RADIDGRAPH ACCEPTANCE |
TENSILE TEST ACCEPTANGE
REPORT NUMBER

ELECTRODE
i k\ (Sketch) APPROVALS::
c f‘ 480 MFG. D/821 DATE
o N

.D .
g " 15 0.E. /814 DATE
¢ .2
ki ENGR.D/830 DATE
D g -020
QUALITY CONTROL DATE
STAT

FARM ML I8V 833
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DATA SHEET
1 1/2" Decreasing Amps

T © " AUTOMATIC BUTTWELD
WELDING PROCEDURE SPECIFICATION (wps)

WPS HNo.
MP3 NUMBER RAVISION LLTTER e

HPP-L0-0001 [T T T T I T 1T T 1 114of1a

SPECIFICATION MO, REVISIOHN. DATE  TPS A/A 328-001 Sample #1 -5%

X-Ray R ts:
PURGE GAS ay Results: Accept

BACK-UP HEAD TUBE DATA
IWTERHAL GAs,_ PR8 mEabeas_ MG q.p._1.50
FLOW CFH _ 552 © FLOWCRM__15:%5 _  wAu,_ 0.0%9
PRE~PURGE TIHE_2 MIN(HIN) (1) PRE-PURGE TIME1S SEC(HMIN) arroy 304 L
POST-PURGE TIMZ 1 MIN(MIN)  poST-pURGE TIMEI MIM(MIN} grg. P/

{1) Add 1 min ‘min! Tor each additional ft. ov line between tha ¢as inlet
and tha joint to ba welded.

PROGRAMMER SETTINGS

HELD LEVEL T WELD LEVEL II WELD LEVEL I¥I WELD LEVEL IV PULSE LoW
5 1o 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps

088 087 085 083 038
LEVEL I LEVEL IX LEVEL III LEVEL IV FINISH SLOPE
Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec Time i-299 Sec .1 to 9.9 Sec
009 N 0i2 009 * G10 | Q9.9

ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPEED
.1 %0 9.9 Sec .1 to 9.9 Sec .1 to 9.9 Sec RPM
0.1 ] 0.1 1.0 1.60
QUALIFICATION POSITIONS !
WELDERS NAME STAMR

D HORIZONTAL [Z] VERTICAL

MACHINE E-200T4 S/N 328
HEAD s/n 1282

RADIOGRAPH ACCEPTANCE
TENSILE TEST ACCEPTANCE
REPORT NUMBER

ELECTRODE
(S ketch) APPROVALS:
A A 80°
.L___ MFG. 07821 DATE

.015
i Q.E. D/814 DATE

il

f 1.270 ENGR.D/830 DATE
QUALITY CORTROL DATE
STAP
VISUAL ACCEPT 1 172"

FORM 316 5-1 AFY. 572
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DATA SHEET
1 1/2" Decreasing Amps

“AUTOMATIC BUTTUELU
HELDING PROCEDURE SFECIFICATION (wWps)

KPS o,
RPP NUNMBER REVISION LETTER PAGE
: HPP-10-000] L T UtV 11 ji4ofis
',; "  SPECIFICATION NO. REVISION. DATE__ TPS A/A 328-001 Sample #2 -10%
-
. PURGE GAS X-Ray Results: Accept
i . BACK-UP HEAD TUBE DATA
IHTERNAL tas - ARG HEAD GAs ARG 0.p. -1.500
- FLOW CFH FLOW CFH__ 1545 yALL  O0.048,
‘ PRE-PURGE TIME_2 MIN(WIH)(1) pRe-PURGE TIMEIS SEC(HIN) mriov 304
POST-PURGE TIME] MIN(MIN)  poST-PURGE TIMED "“IN{MIN) Fra. /it
{1} &dd 1 min (min] for each additional ft. ©F iine between the gas iniet
and the joint to be welded.
PROGRAMIER SETTIHGS .
WELD LEVEL I  WELD LEVEL II MWELD LEVEL IIT WELD LEVEL IY PULSE LOY
5 10 199 Arps 5 to 199 Amps 5 to 199 Amps 5 to 799 Amps 5 to 199 Amps
| . -
5 084 083 080 079 038
LEVEL 1 LEVEL IT LEVEL Iil LEVEL IV FINISH SLOPE
. Time 1-299 Sec Time 1-299 Sec Time 1+299 Sec Time 1-299 Sec .1 to 9.9 Sec
g ws | o2 009 010 9.9
ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPEED
+1 to 9.9 Sec .1 0 9.9 Sec .1 to 9.9 Sec RPM
0.1 0.1 1.0 1,80
"QUALIFICATION POSITIONS
Q ' . WELDERS MAME STAMD
D HORIZONTAL [Z{ VERTICAL
. RADIOGRAPH ACCEPTANCE
_; HATATUZ £-20071 S/ ZEB. TENSILE TEST ACCEPTANGE
: HEAD S5/ . .
e REPORT NUMBER
. ELECTRODE
>\ (SEM - APPROVALS:
cp 80° - MFE. D/821___ _DATE__
-015 Q.E. D/814 DATE
3 _....1__2_79 ENGR.D/830___ DATE
D- FTG. D QUALITY CONTROL DATE
: STAP
YISUAL ACCEPT 1 1/2"
rnﬂm-.-r_.*tes-_s'a: fEV, K373
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DATA SHEET

1172

Decreasing Amps

AUTOMATIC BUTTWELD

. WELDING PROCEQURE SPEGIFICATION (WPS)
WRS ta.
MPA NUMBER AEVISION LETTER PAGE
1¥PP-10-0001 L P V4 1T b 11 ] f14of1s
SFECIFICATION ND. REVISION. DATE TPS A/A 328-001 Sample #3 -15%
PURGE GAS {-Ray Results: Accept
BACK-UP HEAD TUBE DATA
INTERHAL 6as ARG HEAD GAS_ ARG 0.0,  1.500
FLOW CFH _ 532 FLOW CFH_ 1535 waLL  0.049
PRE-PURGE THME 2 MIN{MIN}{1) pRE-PURGE TIME15 SEC(MIN) arroy 304L

POST-PURGE TIME1 MIN(MIN)

and the joint to be welded.

POST-PURGE TIME "IN(MIN) Fyg. p/i
(1) Add 1 min (min) for each additjenal ft. of {ine between the gas 1Rl1&t

B

ROGRAMMER SETTINGS

WELD LEVEL I WELD LEVEL II WELD LEVEL II1 WELD LEVEL IV PULSE LOY
5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps S to 199 Amps
079 078 076 074 038
LEVEL 1 LEVEL II LEVEL II1 LEVEL IV FINISH SLOPE
Time 1-298 Sec Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec .1 to 9.9 Sec
009 012 0ug 010 9.9
ROTATION
PULSE HIGH  PULSE LOW DELAY HEAD SPEED
<] tp 9.9 Sec .] to 9.2 Sec .1 to 9.9 Sec RPM
0,1 0.1 _1.0. 1.A0
QUALIFICATION POSITIONS
WELDERS NAME STANP
D HORIZONTAL EZ] VERTICAL
: RADIOGRAPH ACCEPTANCE
HACHINE E-200T4 S/ m_?zg TENSILE TEST ACCEPTANCE
HEAD S/ 262 .
—_— REPORT NUMBER
T— ELECTRODE
>\ (Sketch) APPROVALS::
cp A__8O0° MFG. D/821 DATE
B 0015
L__.,\_E} — 0.E. /814 DATE
i ¢_1.270 ENGR.D/830 DATE
.020
0 FTG. o__ QUALITY CONTROL DATE

STAHP
VISUAL ACCEPT
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DATA SHEET !
1 1/2" Decreasing Amps ]

- . " ATOMATIC BUTTHELT™ = .
o HELDING PROCEDURE SPECIFICATION (WPS) : i
; HPS to, A
. ' Mre NUMBER ) HEVISION LCTTLR PACE * . i
L {1PP~L0-0001 T I T TT T T T 1T {14014 :
- . SPECLFICATION NO. REVISION. DATE___TPS A/A 328-001 Sample #4 -20%

: : «Ray Results: act L.0.P. L
o PURGE' GAS E-Ray Results: Raject L.0.P o
‘o BACK-UP HEAD TUBE DATA 3
L » i
‘ INTERMAL gas__ "R HEAD GAs__ ARG 0..__1.500 £
‘ FLOW CPH  5%2 -~ L FLOW CRH__ 1515 yaLy,_ 0.049

PRE-PURGE 71KE_2 MIN(MIN) (1} PRE-PURGE TIMES SEC(MIN) arroy 304

POST-PURGE TIME1 MIM(MIN)  pOST-PURGE TIME1 MIN(MIN) evg. oy
(1) Add 1 min (min} ror each additional ft. of fine between the gas iniet
and the joint to be welded. .

PROGRAMMER SETTIINGS

WELD LEVEL I  WELD LEVEL IT WELD LEVEL III WELD LEVEL i¥ PULSE LI ,
5 to 199 fmos S5 to 192 Amps. 5 to 199 Amps &5 to 199 Amas 5 to 132 Amps

-
: 074 074 071 070 038 !
LEVEL 1 LEVEL I1 LEYEL 111 LEVEL Y FINTSY SLOPE o
- Time 1-292 Sec 7Tire 1~299 Sac Tire 1-£39 Sec Time 1-259 Sz¢ .1 %5 9.% Sec R P
: ’3
009 012 009 010 9.3
ROTATION
PULSE NIGH  PULSE LCW DELAY HEAD 3PSED
.1 tp 9.5 Sec .1 to 9.9 Sec .1 to 9.9 Sec i
0.1 0.1 1.0 ' 1.0
ALIFICATION PCSITIONS P
o WELLERS NANME STANP i
DHURIZUHTA!. | Z! YERTICAL : 3
o _ RADIOGRARH ACCEPTANCE £
MACHINE £-200T4 S/% 328 TENSILE TEST ACCEPTANCE
f HEAD S/N .
e REPORT NUMBER
. T——- ELECTRODE
. . ;\ (SI&EtCh) APPRDVALS:
cp A_%0 MFG. /821 DATE
“ N s ° -015 Q.€. D/614 DATE
| i ¢__-:270 ENGR.D/530 DRTE
,020
L (FTG. D QUALL: ¥ CONTROL OATE
STAMD
VISUAL ACCEPT
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DATA SHEET
1 172" Decrsasing Amps

" AUTOMATIC BUTTVELD
WELDING PROCEDURE SPECIFICATION ({ups)
WPS No.

MPE NUMIER ROVISIOHN LETTER PAGE

HPP-10-0001 T T T T 1 1T 1 1 T 1 1 i14of 14

SPECIFICATION NO. REVISION.  DATE TPS A/A 328-001 Sample #5 -25%

X-Ray Results: Reject L.0.P.

PURGE GAS
BACK-UP HEAD TUBE DATA
INTERMAL BAs ARG HEAD GAS, 7RG 0.0, 1.500
FLOW CFH  5+2 : FLOW CFH__ 1535 waLL_ 0.049

PRE-PURGE TIME 2 MIN(MEN) (1} pRE-PURGE TIME 15 SEC(HIM) ALLoY

POST-PURGE TIME 1 MIN(MIN)  poST-PURGE TIHE 1 "IM{MIN) F1g. P/

and the joint to be welded.

(1) Add 1 min {min) for each additional ft. ©T line between the gas inret

PROGRAMMER SETTIIGS

WELD LEVEL I WELD LEVEL IT WELD LEVEL IIT WELD LEVEL IV PULSE LOY
5 to 199 Amps &5 to 199 Amps § o 199 Amps 5 to 199 Amps 5 to 199 Amps

070 069 067 065 038
LEVEL 1 LEVEL I} LEVEL III LEVEL IV FINISH SLOPE
Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec Time 1-299 Ssc .1 to 9.9 Sec
009 012 0o 210 9.9
ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPZED
.1 to 9.9 Sec .1 to 9.9 Sec .1 to 9.9 Sec RPH
0.1 0.1 1.0 160
QUALIFICATION POSITIONS
WELDERS NAME STAMP
D HORTZONTAL D VERTICAL
: RADIOGRIPH ACCEPTANCE

WACHINE E-200T4 5/N 328 TENSILE TEST ACCEPTANCE
WEmD spt 1262 .
——— REPORT NUMBER

ELECTRODE
}N\\\ {Sketch) APPROVALS:

c| 2N A8 HFG. D/821 DATE
B B__-015 Q.E. D/814 DATE

1T 7, 2 ENGR. 07830 OATE
P FTG. b_-2%20 QUALITY CONTROL DATE

STAMP
VISUAL REJECT

e
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DATA SHEET
1 1/2" Decreasing Amps

" ASTOMATIC BUTTELD
WELDING PROCEDURE SPECIFICATION {WPS)
WPS Ho.

MPP HUMBER REVISION LETTER PAGE

1PP-1.0-0001 1T PP TP i b [ Juoefiay

SPECIFICATION M. REVISION.  DATE TPS A/A 328-001 Sample #6 -25% Repea%

X-fay Results: Reject LOP

PURGE GAS

BACK-UP HEAD TUBE DATA
INTERIAL cas ARG HEAD GAS ARG + g.p.  1.500
FLOW CFH _ 5+2 . FLOW CFH_ 155 waLL 0,049

PRE~PURGE TIne 2 MIH(MIN)(1) pRE-PURGE TIME 15 SEC(MIN) arroy

POST-PURGE TIME) MIN(MIN}  posT-PURGE TIMED MIM(MIN) Fyg. p/u
(1) Add 1 min (min) for each additional ft. of line between the gas iniec
and the joint to be weldad.

PROGRAMMER SETTINGS

5 tp 199 Amos 5 to 190 Amps 5 to 198 Amps 5 to 199 Amps S to 199 Amps

WELD LEVEL I  WELD LEVEL IT WELD LEVEL III WELD LEVEL IV PULSE LY

070 069 067 055 038
LEVEL I LEVEL II LEVEL IIT LEVEL IV FINISH SLOPE
Time 1-299 Sec Time 1-299 See Time 1-289 Sec Time 1-299 Sec .1 t6 5.9 Ssc
008 012 069 010- 9.9
ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPEED
.1 to 2.9 Sec .1 tp 9.9 Sec .} tp 9.9 Sec RPM

0.1 0.1 1.0 1.60

UALIFICATION POSITIONS
Q- WELDERS NAME STANP

D HORIZONTAL ['_\7_] VERTICAL

RADIOGRAPH ACCEPTANCE

MACHINE E-200T4 S/N 328

TENSILE TEST ACCEPTANCE

HEAD Sy 1262
———— REPORT NUMBER

ELECTRODE
i }\ (Sketch) APPROVALS: |
SN A_S" HFG. D/821 DATE
J-—-.\ - 015 Q.E. D/814 DATE
T ¢ 1.270 | |
' : ENGR.D/830 . . DATE
.020
. FTG. D QUALTTY CONTROL DATE
STATP
VISUAL REJECT
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DATA SHEET
1 1/2" Decreasing Amps

AUTOMATIC BUTTHELD

KELDING PHROCEDURE SPECIFICATION (wps)

POST-PURGE TIXED MIN{MIN)  poST-PURGE TIne 1 MIN(MIN)

and the joint to be weldad.

HPS Mo.
MFEP HUMBER ACVISION LETTER PaLE
HPP-10-0001 I O A A R YUY
SPECIFICATION KO, REVISION.  DATE TSP A/A 328-001 Sample #7
PURGE GAS X-Ray Results: Reject LOP
BACK-UP HEAD TUBE DATA
INTERUAL GAs ARG HEAD GAS ARG 0.0.  1.500
FLOW CFF 542 FLOW CFH__ 1535 WALL _ 0.040

PRE-PURGE TI¥Z 2 WIN(MIN}(V) PRE-PURGE TIME 15 SEC(MIN) arLoY

FTG . P/I‘i
(1) Add 1 min (min) for each additional f&. OF 1ine between the gas inlec

PROGRAMMER SETTIIGS

WELD LEVEL I  WELD LEVEL IT VELD LEVEL III
5 to 199 Awps 5 to 199 Amps 5 to 199 Amps

WELD LEVEL IV PULSE LOY
% to 199 Amps 5 to 199 Amps

072 071 069 057 038
LEVEL I LEVEL II LEVEL 11 LEVEL IV FINISH SLOPE
Time 1-299 Sac Time 7-299 Sec Time 1-299 Sec Time 1-289 Sec .1 io 9.3 Sec
009 01z Qoo 3 010 9.9
ROTATION
PULSE HIGH PULSE LOY DELAY HEAD SPEED
.1 tp 9.9 Sec .1 t0 9.9 Sec .1 to 9.9 Sec RPM
0.3 g.1 1.0 1.60
QUALIFICATION POSITIONS
WELDERS NAME STAMP
D HDRIZONTAL [_7_] VERTICAL
RADIOGRAPH ACCEPTANCE
MACHTNE E-20074 5/ 328 TENSILE TEST ACCEPTANCE
HEAD sy 1262 :
—e REPORT NUMBER
ELECTRODE
>\ (Sketch) APPROVALS:
£ A 5 80°
i ! _ MFG. D/82] DATE
B 0I5
e—p Q.E. D/814 DATE
7 ¢c__1.270 ENGR.D/830 DATE
.020
D FTG. p_-0%0 QUALITY CONTROL DATE
STAIP
VISUAL REJECT LOP
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DATA SHEET
1 1/2" Decreasing Amps

T AUTOMATTC BUTTUELD -
WELDING PROCEDURE SPECIFICATION {PS)

WPS HNo.
MPP HUMBER BEVISION LETTLH PAGE
{4PP-10-0001 P Db b T T 1igefa
SPECIFICATION NO. REVISION. DATE TPS AfA 328-001 Sample #8
PURGE GAS {-Ray Results: Rejsct LOP
BACK-UP HEAD TUBE DATA
INTERNAL gas ARG HEAD GAS ARG 0.0, 1.500

FLOM CFH  5+2 FLOW CFH_ 1535 wALL  0.04g
PRE~PURGE TIME 2 MIN{MI}{T) PRE-PURGE TIME 15 SEC{MIN) Atrov
POST-PURGE TIME1 MEN(MIN)  posT-puRge TIg 1 “IM(MIN) Frg, pyi

(1) Add 1 min (min] vor each additional ft. ©F Tine between the §as inlec
and the joint to be welded.

PROGRAMMER SETTINGS

WELD LEVEL I  WELD LEVEL IT WELD LEVEL III WELD LEVEL IY PULSE LGH
5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 189 Amps 5 to 199 Awmps

074

73

071

69

038

LEVEL I
Time }1-299 Sec

LEVEL II
Time 1-299 Sec

LEVEL ITI

Time 1-299 Sec Time 1-299 §

LEVEL IV

D

¢ .1 to 9.9 Sec

FINISH SLOPE

009 012 009 010 9,9
ROTATION
PULSE HIGH  PULSE LOW DELAY HEAD SPEED
.1 to 9.9 Sec .) to 9.9 Sec .)l to 9.9 Sec RPH
0.1 ‘ 0,1 1.0 1,60
QUALIFICATION POSITIONS _
~ WELDERS NAUE STANP
D HORIZONTAL D VERTICAL
RADIOGRPH ACCEPTANCE
MACHINE £-20074 S/N 328 TENSILE TEST ACCEPTANCE
HEAD S/M 1262 :
—————— REPORT NUMBER
ELECTRODE
l ;h\\\ {Sketch) APPROVALS:
cp A__80° HFG. D/821 DATE
g 013
L____, 8 , Q.E. 07814 DATE
N c__1-270 ENGR.D/530 DATE
.020
o FTG 07| sore  QUALITY CONTROL DATE
VISUAL INDICATES MINuTE STAMR
AREA ND DROP THRU. WELD IS FUSED.

B LT Pt e A e e i 4 o

PPN
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ol DATA SHEET
1 1/2" Decreasing Amps

a . AUTOHATIC BUTTUELD
- HELDING PROCEDURE SPECIFICATION (WpS) .

;. WPS Mo. ¥
MM HUMDER NryISIoN LETTER PAGL F,|

. HPP-10-0001 Y O I O O B R BT 3
' i
. SPECIFICATION NO. REVISION. DATE___ TPS A/A 328-001 Sample #9 ¥
— . . k
PURGE GAS X-Ray Results: Reject LOP L

BACK-UP HEAD TUBE DATA l .i
;— | INTERHAL gas, ARG HEAD cas_ ARG 0.p._1.500 o -]
FLOW CFH _ 542 © FLOW CFH___15%5 waLL__0-049 i

PRE-PURGE TIME 2 WMIN{MIN}(1) PRE-PURGE TIME 15 SEC{MIN) aLLOY ;

POST-PURGE TIHE1 MIN(MIN) POST-PURGE TiME 1 MIN(MIN} Fra. p};{ i
{1) Add 1 min (min} vor each additional ft. G° 1ine between tha gas inlet K
and the joint to be welded. ;1
PROGRAMMER SETTINGS '

WELD LEVEL I  MWELD LEVEL II WELD LEVEL III WELD LEVEL IV PULSE LOY
5 10199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps

076 075 073 071 038

1 LEVEL I LEVEL 11 LEVEL 111 LEVEL IV FINISH SLOPE :
Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec Time i-29¢ Sec .71 t0 9.9 Sec 3

- &
- —l 34
i3
009 012 008 M) ) 9,9 ] i3
ROTATION 4
PULSE HIGH PULSE LOW DELAY HEAD SPEED 03

.1 tc 9.9 Sec .1 t0 9.9 Sec .1 to 9.9 Sec RPM j

0.1 , 0.1 1,0 1.60 ?; ]

QUALIFICATION POSITIONS i

WELDERS NAME STAHP 1

D HORTZONTAL D VERTICAL it

: RADIOGRAPH ACCEPTANCE ;

. P

“ MACHINE E-20074 S/ 328 JENSILE TEST ACCEPTANCE

HEAD S/ 1262 E
Mo REPORT NUMBER

ELECTRODE
| }\ {Sketeh) APPROVALS: .

2N\ - HFG. D/821 DATE

J""“"—Es B_ .0i5 g.E. 07814 DATE

T 7 c__1-270 ENGR.D/830 DATE

g o p__-020 QUALITY CONTROL DATE
STAP

VISUAL ACCEPT

FOVIM 2016 5.1 REV.5.73
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DATA SHEET
1 1/2" Decreasing Amps

AUTOMATIC BUTTHELD
WELDING PROCEDURE SPECIFICATION (wPS)

UPS Ma.

MFP HUMBER

" 1pp-10-0001 ]

REVISION LETTER PAGE

P LT P T b 3§ jaofis

SPECIFICATION NO. REVISION. DATE TIPS A/A 328-001 Sample_g42 ~25% + 8 Amps.

X-Ray ResuTts: Accept *

PURGE BAS

BACK-UP . HEAD . TUBE DATA
INTERNAL GAs ARG HEAD GAS ARG 0.D.  1.500
FLOW CFH 542 FLOW cFH__ 155 WALL  0.049 .

PRE-PURGE TIME 2 MIN(MIN) (1) ‘PRE-PURGE TIME 15 SEC(MIN) Loy

POST-PURGE TIME] MIN(MIM)  posT-pURGE TIME1 MIM{MIN) gra. p/i
{1) Add 1 min (min} Tor each additional Ft. OF line between the gas iniet
and the joint to be welded.

PROGHAMMER SETTIHGS

WELD LEVEL I  WELD LEVEL II WELD LEVEL III WELD LEVEL IV PULSE LO%
5 to 199 Amps 5 to 192 Amps 5 to 199 Amps 45 to 199 Amps 5 to 199 Amps

078 077 075 073 038
LEVEL I LEVEL IT LEVEL III LEVEL IV FINISH SLOPE
Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec Time 1-299 Sa¢ .7 %o 9.9 Sec
(09 012 009 0in q 0
ROTATION
PULSE HIGH  PULSE LOW DELAY HEAD SFZED
.1 to 9.9 Sec .1 £0 9.9 Sec .1 to 9.9 Ssc RPM
0.1 0.1 1.0 160 |
QUALIFICATION POSITIONS
WELDERS NAME STAMP
D HORTZONTAL [_JJ VERTICAL -
' : RADIOGRAPH ACCEPTANCE
MACHINE E-200T4 S/N 328 TENSILE TEST ACCEPTANCE
HEAD S/N 1262 .
—_—— REPORT NUMBER
T—— ELECTRODE
)\ (Sketch) APPROVALS:
cp A__8a° MFG. /821 DATE
l g .015
h—p Q.E. 0/814 DATE
i ¢_1.270 ENGR.D/830 BATE
0 FTG. p__-020 QUALITY CONTROL DATE
ST
VISUAL ACCEPT  *BORDERLINE ON POROSITY
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DATA SHEET
1 1/2" Increasing RPM

AUTOMATIC BUTTWELD
WELDING PROCEDURE SPECIFICATION fups)
- WPS Ho.

MPP HUMBER ’ : ) AEVISION LETTER »AGE

HPP-L0-000) ' T T i T T U T TV T faoeris

SPECIFICATION NO. REVISTON, _7 DATE  TPS A/A 328-001 SampTe #43 +5% RPH
¥-Ray Results: Accept '

R  PURGE GAS

BACK-UP - HEAD TUBE DATA
INTERIAL GAS__ ARE . WEAD GAs_ ARG 0.D.__1.500 .
FLOW GFH _ 5% - FLOW CFH_ 15%5 wALL__0-049

PRE-PURGE TIHE_2 MEI(MIN)(1) pRE-PURGE Tg 5 SEC(MIN} aLLOY

POST-PURGE TINE] MIM(HIN)  POST-PURGE TIvE1 MIN(MIR) Fra, p/u -
{1) Add T min (min] vor each additional ft. o* Tine between the gas 1nlat

and the joint to be welded.
' ' PROGRAMMER SETTINGS

WELD LEVEL I = WELD LEVEL IT WELD LEVEL III %ELD LEVEL IY PULSE LOY

1540 189 fpps 5 to 199 Amps 5 to 799 Amps 5 to 199 Amps 5 to 199 Amps

093 092 089 087 028
o F IEVEL 1. LEVEL II LEVEL III LEVEL IV FINISH SLOPE
Time 1-299 Sec Time 1-299 Soc Time 1-299 3ec Tine 7-259 Sz¢ .} to 9.9 S=:
009 012 009 _ 010 9.9
' ROTATION .
PULSE HIGH PULSE LOW DELAY HEAD SPEED
.1 to 9.9 Sec .1 t0 9.9 Sec .1 to 9.9 Sec RPM
o | o] b ea ] 1.0 _1.88
" [ QUALIFICATION POSITIONS
AL - ' WELDERS WAME STAMP
D HORTZONTAL (_'7] VERTICAL
B . L 3 RADIOGRAPH ACCEPTANCE
WACHTNE E-20074 S/ _328 TENSILE TEST ACCEPTANCE

HEAD S/N 1262
R ———— REPORT HUMBER

T " ELECTRODE] - , —
] }\ (Skotch) | ~ APPROVALS:
¢ N R80T 1w b/ _DATE

.1____‘\“ 0151 Q. b/814 OATE

17 c__ 127 ENGR.0/830 __ DATE__
D b__-020 QUALITY CONTROL DATE
oo S _ : | STAP

R : VISUAL ACCEPT '

FORM 321651 REV, 5.73
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DATA SHEET
1 1/2" Increasing RPM

AUTOMATIC BUTTUELD ' -
_ HELDING PROCEDURE SPECIFLCATION (NPS)

WPS No.

MPP NUMDER ACVISION LETTLA § PALE

HPP-L0-0001 Ll [T 1 T 1T T 1 T 1 Jeria]

SPECIFICATION NO. REVISION. DATE  [PS A/A 328-001 Sample #44 +10%

X-Ray Results: Accept

PURGE GAS
BACK-UP HEAD TUBE DATA
INTERNAL Gas,  "R6 © HEAD Gas_MRE 0. D500
FLOW CFH _ 5+2 - FLOW CFH__ 1548 warr,_ 0-04¢

PRE-PURGE TIME 2 MIN(MEN)(1) pRE-PURGE TIME1S SEC(MIN} aLLOY

POST-PURGE TLHED MIN(MIN)  poST-PURGE TIMEY MINCMIN) Fra. pyy
(1) Add 1 min {min} for each additional ft. oF Tine beiween the gas Iniet

and the joink to he welded.
: PRUGRAWER SETTINGS

-WELD LEVEL I WELD LEVEL II WELD LEVEL III VELD LEVEL IY PULSE LOY
to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps

]
093 082 " 089 - g87 038 }
LEVEL T LEVEL IT LEVEL 11T LEVEL IV FINISH SLOPE
Tima }~299 Sec Time 1-29Y Sec Time 1-299 Sec Time 1-299 Sec .1 to 9.9 Sec
002 o1z | 009 <0 9.9
ROTATION
PULSE HIGH  PULSE LOW DELAY HEAD SPEED
.1 to 9.9 Sec .1 to 9.9 Sec .1 to 9.9 Sec RPM
0.1 0.1 1.0 1.76
QUALTFICATION POSITIONS '
quA : ' WELDERS MAME STAMP'
D HORIZONTAL D VERTICAL
. RADIOGRAPH ACCEPTANCE
MACHINE E-20074 S/N 328 TENSILE TEST ACCEPTANCE
HEAD'S/N . 1862 -
REPORT NUMBER
ELECTRODE
(Sketch) APPROVALS:
-]
&0 MFG. D/82] DATE
:L___ 2015 Q.E. /814 DATE
270
_._f._.._. ENGR.D/830 DATE
-D o 5 020 _
_ QUALITY CONTROL DATE
STAT®
VISUAL ACCEPT

FORM ITIGS 1 REV, 513
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DATA SHEET
1 1/2" Increasing RPM

AUTOMATIC BUTTHELD
WELDING PROCEDURE SPECIFICATION {upS)

WPS No.
W NUMDER ACVISION LETTER snoe "
HPP-L0-0001 _ IR AL
SPECIFICATION NO. REVISION. DAYE__ TPS A/A 328-001 Sample #45 +15%
' PURGE GAS {-Ray Results: Accept
BACK-UP HEAD TUBE DATA

INTERNAL Gus_ ARG HEAD GAS ARG 0.D. 1.500

FLOW cFH  5¥2 - FLOW CFY 1545 WALL  0.045

PRE-PURGE Tite 2 MEI{MIN}(1) pre~-pURGE TIME]S SEC(MIM) ALLOY ’

POST-PURGE TIMET HIM(MIN)  pOST-PURGE TIME1 MINCHIN) Frg. P/
{1) Add 1 min (min) tor each additional ft. @* Jine between the 43§ iniet _
and the joint to be welded.

PROGRAMMER SETTINGS

WELD LEVEL I WELD LEVEL IT WELD LEVEL III WELD LEVEL IV PULSE LQY
5 %0 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps

i
093 092 089 087 038 E
. LEVEL I LEVEL II LEVEL III LEVEL IV FINISH SLOPE .
Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec Time 1-289 Sec .1 to 9.9 Sec
009 012 009 C o 9,0 ]
ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPRED
.1 tn 9.9 Sec .1 to 9.9 Sec .] to 9.9 Sec RPM
0.1 0,1 1,00 1.84_
QUALIFICATION POSITIONS ' '
WELDERS NAME STAMP

D HORIZONTAL ‘ZI VERTICAL

MACHINE E-20074 S/N 328

RADIOGRAPH ACCEPTANCE
TENSILE TEST ACCEPTANCE

HEAD S/N 162
! . REPORT NUMBER
ELECTRODE
| }\ (Sketch) APPROVALS:
CL A_S07 HFG. D/821 DATE
L‘——m_ B B .15 Q.E. 0/814 DATE
T‘ p _ ¢ 1.270
e ENGR.D/830 DATE
.0
e D 20 QUALITY CONTROL DATE
STAP
= VISUAL ACCEPT

124
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DATA SHEET
1 1/2" Increasing RPM

AUTOMATIC BUTTWELD ~  ~~ "
HELDING MROGEDURE SPECIFICATION (HFS)

WPS Mo,

MPP NUMDER ACVISION LETTER PACE,

PP-L0-0001 J T Ui T L3 T [ [ J14ofra

SPECIFICATION HO. REVISION. DATE TPS A/A 328-001 Sample #60 +20%

K-Ray Results: Accept

PURGE GAS
BACK~UP HEAD TUBE DATA
INTERHAL Gas ARG - HEAD GAS ARG 0.D. 1.500
FLOW CFH 542 . FLOW CFH 1535 WALL  0.049

PRE-PURGE TIME .2 MIH{MI:) (1) pRe-PURGE TIME 15 SEC{#IM) aLLoY

POST-PURGE TIHE] MIN(MIN)  pOST-PURGE TIME1 “IM(MIN) Frg. P/
{i) Add 1 min (min] for each additional ft. of Iine between the das inlet =

_and the joint to be walded.

PROGRAMMER SETTIIGS

WELD LEVEL I  WELD LEVEL II WELD LEVEL III WELD LEVEL 1V PULSE LG4
5 to 199 Amps 5 £0 199 Amps 5 to 195 Amps 5 to 199 Amps 5 to 192 Amps

093 092 089 0a7 038

LEVEL I

LEVEL II

LEVEL III

LEVEL IV

FINISH SLOPE

Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec Time 1-299 Sac .1 to 9.9 Sac
009 012 1]} ama Q.9
ROTATION
PULSE HIGH  PULSE LOW OELAY HEAD SPEED
.1 to 9.9 Sec .1 t0 9.9 Sec .l %0 9.9 Sec RPM

0.1 0.1 1.0 1. 08

QUALIFICATION POSITIONS
WELDERS NAME STANP
D HORIZONTAL E]_" VERTICAL :
- RADIOGRIPH ACCEPTANCE
HACHINE E-200T4 S/N 328 TENSILE TEST ACCEPTANCE
HEAD S/N 1262
REPORT NUMBER
T_— ELECTRODE
)\ (Sketch) APPROVALS:
o
cp A__80 HFG. D/821 DATE
L_ 5 B__.015 Q.E. D/814 DATE
i c__L.270 ENGR.0/830 DATE
D ETG. p__-020 QUALITY CONTROL DATE
STAP
VISUAL ACCEPT

e e e Akt 8 ¢ s APt A mwme e s
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PATA SHEET
1 1/2" Increasing RPM

AUTOMATIC BUTTHELD
NELDING PHOCEDURE SPECIFICATION (WPS)

: KPS Mo,
M HUMBER REVISION LCTTENR pAGE

'SPECIFICATION HO. REVISIOR. DATE

MPP-L0-0001 F T 1T T T P E T 1 T Hiaeras
PS A/A 328-001 Sample #Gl +25%

X-Ray Results: Accept

PURGE GAS
BACK-UP HEAD TUBE DATA
INTERHAL GAS__ ARG HEAD GAS__ARG 0.p.__1.500
FLOM CFH __5:2 : FLOW CFH__ 1515 WALL__0.049

PRE-PURGE TIME 2 MIN{MIH)(1) pRE-PURGE TIMETS SEC{MIN) ALLOY

POST-PURGE TIHE] MIN(MIN) POST-PURGE TIME 1 “IN{MIN) E7G. P/
(1) Add 1 min (min) for each additional ft. of line between the gas iniet
and the joint to be welded. .

PROGRAMMER SETTIIIGS

HELD LEVEL

WELD LEVEL II WELD LEVEL III

WELD LEVEL IV PULSE LOY

126

5 to 199 fmps 5 to 199 Amps 5 to 199 Amps _ 5 to 199 Amps 5 to 199 Amps
{193 0oz 089 087 . 038
LEVEL 1 LEVEL II LEVEL II% LEVEL 1V FINISH SLOPE
Time 1-292 Sec Time 1-2899 Sec Time 1-299 Sec Time 1-299 Sec .1 to 9.¥ Sec
ang 012 (a9 014 2.9
ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPEED
.1 tn 9.9 Sec .1 to 9.9 Sec .1 to §.9 Sec RPM
Q-1 0.1 Lo 2.00
QUALIFICATION POSITIONS
WELDERS NAME STANP

' IHGRIZUNTAL VERTICAL

RADIOGRAPH ACCEPTANCE

MACHINE E-200T4 /N 328

TENSILE TEST ACCEPTANCE

HEAD S/ 1328
— REPORT NUMBER

T ELECTRODE )
{Sketch) APPROVALS:
%L A__80 MFG. D/821 DATE
L——ga B oi8 Q.E. /814 OATE
-t——~ . ¢ 1l.270 ENGR.D/820 OATE
° FTG o__0%0 QUALTTY CONTROL DATE
STAIP
REJECT LOP

T S T T T T T L L e L T o T e T T, B W ST " 0 T MR Pt o T T T T e
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DATA SHEET
1 1/2" Increasing RPM

AUTOMATIC BUTTHELD
WELDING PROCEDURE SPECIFLCATION {wPS)

WS ila.

MPP HUMBER ALVISION LETTEH PAGE

HPP-L0-0001 2 A A O O A K YR

SPECIFICATION NO. REVISION.  DATE TPS A/A 328-001 Samples #62 +30%

X-Ray Results: Reject L.0.P.

. PURGE GAS

BACK-UP HEAD TUBE DATA
INTERHAL GAs /ARG HEAD GAS ARG 0.D, 1.500
FLOW CRH  5+2 : FLOW CFH 1545 yALL_ 0.049

PRE-PURGE TIME 2 MIN(MIU}{T1) pRe-PURGE TIME15 SEC(HIN) ALLOY

POST-PURGE TIME] HIN{MIN)  posT-PURGE TIME 1 MIN{HIN} F7g. p/ii
(1) Add 1 min (min) for each additional Tt. of line between the gds inlet
and the joint to be welded. -

PROGRAMMER SETTIGS

WELD LEVEL I WELD LEVEL II WELD LEVEL IIl WELD LEVEL IV PULSE LOY
5 to 199 Awps 5 to 199 Amps 5 to 799 Amps 5 o 199 Amgs 5 to 139 Amps

093 092 (89 087 088
LEVEL I LEVEL II LEVEL III LEVEL TV FINISH SLOPE
Time 1-299 Sec 7ime 1-299 Sec Time 1-299 Sec Time 1-299 Sec¢ .1 t0 8.9 Sec
009 012 09 010 9.9

ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPEED
.1 to 9.9 Sec .1 to 9.9 Sec .) to 9.9 Sac RPM
0.1 , 0.1 1.0 2.08

QUALIFICATION POSITIONS
WELDERS NAME STAMP

' ]Homznmm. IZ] VERTICAL

RADIOGRAPH ACCEPTANCE

MACHINE E-20074 S/ _328.__ TENSILE TEST ACCEPTANCE

" 1262
HEAD S/N __Z°°% | REPORT NUMBER

r ELECTRODE
}\ {Sketch) APPROVALS:

<] A__80° MFG. D/821 DATE

&N
e

J!___ B__-015 Q.E. D/814 DATE

i p c_l.270 ENGR. 0/830 DATE

.020
D FTG. b QUALITY CONTROL OATE

STAIP
REJECT LOP & WELD 700 HIGH
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DATA SHEET
1 1/2" Increasing RPM

" AUTOMATIC BUTTUELD
WELDING PROCEDURE SPECIFLCATION (wpS)

WPS Ho.
4 MPP HUMBER HEVISION LETTLIR PAGE
j HpP-L0-0001 [ O I I I A
| SPECIFICATION NO. REVISION. DATE _ TPS A/A 328-001 Sample #63 +25%
PURGE GAS X-Ray Results: Reject Tor L.0.P
BACK-UP HEAD TUBE DATA
INTERNAL cas ARG HEAD GAS ARG 0.0. 1.500
FLOW CFH 52 . FLOW CFH 1545 WALL  0.049

PRE~FURGE TIME 2 MIN{MIit}(1) PRE-PURGE TIME 15 SEC{MIN) aLLoY

POST-PURGE TIME] MIN(MII)  pos7-PURGE TIME 1 MIN{MIN) rig. p/u
(1) Add 1 min (min} for each additional ft. GF line between the gas inigc
and the joint to be welded.

PROGRAMMER SETTIHGS

WELD LEVEL I WELD LEVEL II WELD LEVEL [II WELD LEVEL IV PULSE LGY
8 10 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps -

093 092 082 087 038
LEVEL I LEVEL 11 LEVEL III LEVEL IV FINISH SLOPE
Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec Time 1-299 Sac .1 &6 5.9 Sec
009 (12 Q09 010 a9
ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPEED
.1 t0 9.9 Sec .1 to 9.9 Sec .1 to 9.9 Sec RPM
0.1 ' 0,1 1.0 1.95

QUALIFICATION POSITIONS

D HORIZONTAL m VERTICAL

KACHINE E-20074 S/N _328
HEAD s/ 1262

WELDERS NAME STAMP
RADIOGRAPH ACCEPTANCE
TENSILE TEST ACCEPTANCE
REPORT NUMBER ]

-r——— ELECTRODE
>\ (Sketch) APPROVALS
c A A 80
[ HFG. D/821 DATE
J g .015
5 Q.E. D/816 DATE
7 c_1.270 ENGR. D/830 DATE
.020
o FTG. p_-020 QUALITY CONTROL ORTE
ST
REJECT LOP & COLD WELD ON INSP.

T AT L T T T i, T YRS e TINEINE BASR et S VAR B %R s A B ) b e AL A e et o T L A 8 3t e e b = i




DATA SHEET
1 1/2" Increasing RPM

AUTOMATIC BUTTUELD
YELDING PROCEDURE SPECIFLCATION (WPS)

WPS Ho.

MPRNUMBER . ACVISION LETTEH PAGE

HPP-10-0007 LI I T T T J 1 T 1 [14efia

SPECIFICATION NO, REVISION. DATE TPS A/A 328-001 Sample §64 +20%

X-Ray Rasults: Accept

PURGE GAS
BACK-UP HEAD YUBE DATA
INTERMAL Gas ARG HEAD GAS ARG 0.p.  1.500
FLOW CFH  §+2 : FLOW CFH_ 1546 WAL 0.049

PRE-PURGE TIME_2 MIN(MIN)(1) pRe-PURGE TIME15 SEC(NIN) ALLoY

POST-PURGE TIME ] MIN(MIN)  posT-pumcE TIME! MIM(MIN) Fra. p
(1) Add 1 min (min) for each additional Ft. ©f Iine between the das iniec
and the joint to be welded.

PROGRAMMER SETTINGS

WELD LEVEL i MELD LEVEL I1 WELD LEVEL III WELD LEVEL IV PULSE LOW
5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps

093 092 089 087 038
LEVEL T LEVEL II LEVEL III LEVEL IV "FINISH SLOPE
Time 1-299 Sec Vime 1-299 Sec Time 1-299 Sec Time 1-2899 Sec .1 to 9.9 Sec
009 , 012 (109 Q10 9.9

ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPEED
.1 %o 9.9 Sec .1 to 9.9 Sec .} to 9.9 Sec RPM

0.1 0.1 1.0 1,92

| UALIFICATION POSITIONS
s HELDERS HAME, STANP

D HORTZONTAL @ VERTICAL , ;
. RADIOGRAPH ACCEPTANCE

MACHINE E-200T4 S/8 328 TENSILE TEST ACCEPTANCE

HEAD §/N 1262
M REPORT NUMBER

ELECTRODE
i )\ (Sketch) APPROVALS :

fll f A__80° HFG. /821 DATE
; 5 B__-0t5 Q.E. /814 DATE
¥ c_ 1.270 ENGR. D/830 DATE
.020
D FTG. = QUALITY CONTROL DATE
STAME
ACCEPT

FORK 381551 REV.6.73
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DATA SHEET
1 1/2" Decreasing RPM

AUTOMATIC BUTTHELD
HELDING PROCEDURE SPECIFICATION (ups)

WPS HNo.
MFP HUMBER AEVISION LETTER PACE
HPP-LO-Lu0] N Y O Y A B T
SPECIFICATION NO. REVISION. DATE_ TPS A/A 328-001 Sample #65 -5%
PURGE GAS X-Ray Results: Accept
BACK-UP HEAD TUBE DATA
ARG T
INTERHAL Gas_ AR HEAD GAS_ ARG 0.8.__1.500
FLOW CFH  5#2 . FLOW CFH  15+5 wALE,  0.049

PRE-PURGE TIHE 2 MIN(MIN}(1) pRE-PURGE TIME15 SEC(MIN} aLLOY

POST-PURGE TIMET MIN(MIN)  post-pURGE TIMET MIN(HIN) Fra. p/u
{1} Add 1 min (mn} Jor each additional ft. of line betwesn the gas inlet

and the joint to be welded.
: PROGRAMMER SETTIGS

WELD LEVEL I  WELD LEVEL II WELD LEVEL III WELD LEVEL IV PULSE LOM
510199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amgs 5 to 199 Amps

093 092 089 087 ' 038
LEVEL I LEVEL IT LEVEL III LEVEL iV FINISH SLOPE
Time 1-299 Sec 7ime 1-299 Sec Time 1-299 Sec Time 1-299 Sz¢ .1 {9 9.9 Sec
009 : o1z | 00g 010 9.9
ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPEED
.1 to 2.9 Sec .1 to 9.9 Sec .1 to 9.9 Sec RPM
0.1 0.1 1.0 187
QUALIFICATION POSITIONS
Q ‘ WELDERS NAME STAMP
[Homzouw. @ VERTICAL -
: RADIOGRAPH ACCEPTANCE
MACHINE E-200T4 S/N 328 TENSILE TEST ACCEPTANCE
HEAD $/N 1262 .
———m REPORT SUMBER
ELECTRODE
. ! >\ (Sketch) APPROVALS:
c ‘f A__80° MFG. D/821 DATE

:L____ B__:015 Q.E. 0/814 DATE

B
: f c__l.270 ENGR.D/830 DATE

D FTG. p__-020 QUALITY CONTROL DATE
STAD

VISUAL ACCEPT

FORM 3813-51 REV,6-72
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DATA SHEET
1 1/2" Decreasing RPM

 AUTOMATIC BUTTHELD
WELDING PROCEDURE SPECIFICATION (WPS)

HPS Ho.
MPP HUMBER AREVISION LCTTER PAGE
MPP-L0-0001 T I T T T TTTTT T J140Fma
SPECIFICATION NO. REVISION. DATE TPS A/A 328-001 Sample #66 -10% RPH
PURGE GAS X-Ray Results: Accept
BACK-UP HEAD TUBE DATA
InTERiAL Gas_ ARG HEAD GAS ARG 0.0.  1.500
FLOW CFH _ 5+2 - FLOW CFH__ 1545 WALL _ -048

PRE-PURRE TIME 2 MIN(MI){1} pre-PURGE TIMEIS SEC(MIN) aLLoy

POST-PURGE TIMET MIN(MIN}  poST-PURGE Tine1 “IN(MIN) prg. pru
(1) Add 1 min (min) for each additional ¥t. G©F 1ine between the gas iniet
and the joint to be welded. .

PROGRAMMER SETTIMNGS

WELD LEVEL T WELD LEVEL II WELD LEVEL IIl WELD LEVEL IV PULSE LOW
5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps

093 092 089 087 038 )
LEVEL 1 LEVEL IT LEVEL III LEVEL IV FINISH SLOPE
Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec Time 1-299 S2¢ .7 ic 5.9 Sec
aog o1z_{ [___oo9 010, 9.9
ROTATION
PULSE HIGH PULSE LoW DELAY HEAD SPEED
.1 to 9.9 Sec .1 to 9.9 Sec .} to 9.9 Sec RPM
0.1 0,1 1.0 1.44

QUALIFICATION POSITIONS

gl . WELDERS NAME STAMP
HORIZONTAL VERTICAL
— . RADIOGRAPH ACCEPTANCE

TERSILE TEST ACCEPTANCE
REPORT NUMSBER )

MACHINE E-200T4 S/N 328
HEAD 5/N 1262

f ELECTRGDE
}\ {Sketch) APPROVALS :

c! .f....__. A__80° MFG. D/821 DATE
p = Q.E. /814 DATE

T ¢ l.270
——— ENGR.D/830 ) DATE

.02
0 FTG. D. 0 QUALITY CONTROL DATE
STAIP
VISUAL ACCEPT
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DATA SHEET
1 1/2" Decreasing RPM

AUTUMATIC BUTTUELD
WELBING PROCEDURE SPECIFICATION (WPS)

UPS Ho.
#FP NUMBER ACVISION LCTTER orOE

HPP-L0-0001 P L LT T DT faoera

SPECIFICATION NO. REVISION.  DATE TPS A/A 328-001 Sample #67 -15% RPM

X-Ray Results: Reject L.0.P.

PURGE GAS
BACK-UP HEAD TUBE DATA
INTERIAL cAs__ ARG HEAD GAS__ ARG 0.D,__1.500 N
FLOW CFH _ 5#2 © FLOW CFH__ 1545 waLL__ 0-049

PRE-PURGE TIME_ 2 MIN(MI:)(1) PRE-PURGE TIME S SEC{MIN} ALLOY

POST-PURGE TIMED MIN(MIN)  posT-PURGE TIME1 MIN(MIN} FTg. p/ii
{1} Add 1 min {min} for each additional Tt. of 1ine between the ¢as iniet
and the joint to be welded.

—

PROGRAMMER SETT1IGS

WELD LEVEL I  WELD tEVEL II WELD LEVEL III WELD LEVEL IV PULSE LOY
5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps

003 092 089 087 033
LEVEL 1 LEVEL II LEVEL 1IT LEVEL IV FINISH SLOPE
Time 1-299 Sec 7Vime 1-299 Sac Time 1-299 Sec Time 1-299 Sec .1 %o 5.9 Sac
009 o1z_l 009 010 9.9
ROTATION
PULSE HIGH  PULSE LOW OELAY HEAD SPEED
.1 t0 9.9 Sec .1 to 9.9 Sec .1 to 9.9 Sec RPM
0.1 0.1 1.0 1.36
QUALIFICATION POSITIONS
WELDERS NAME STAMP
D HORIZONTAL D VERTICAL
‘ RADIOGRIPH ACCEPTANCE
HACHINE E-200T4 S/N —%%—- TENSILE TEST ACCEPTANCE
HEAD S/ 2 A
— REPORT NUMBER
T—-—- ELECTRODE
}\ {Sketch) APPROVALS:
cp A__80° HFG. D/82] DATE
g 015
J.____, A - Q.E. D/814 DATE
i c_t ENGR.D/830 DATE
.020
b FTG. o__= QUALITY CONTROL __ DATE
STATP
ACCEPT
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DATA SHEET
1 1/2" Decreasing RPM

AUTOMATIC BUTTHELD
WELDING PROCEDURE SPECIFLICATION (ups)

b WPS flo.
' . MPE HUMLER ACVISION LETTLR PAGE
- HPP-10-0001 O R
SPECIFICATION HO. REVISION. DATE__ TPS A/A 328-001 Sample £68 .20%
y PURGE GAS X-Ray Results: Reject L.0.P.
F BACK-UP HEAD TUBE DATA
oo INTERUAL GAs ARG HEAD GAS_ ARG 0.3, 1.500
P ) FLOW CFH  5+2 FLOW CFH__ 1545 WALL _ -049
- PRE-PURGE TIE_2 MIN(MIN)(1) pRE-PURGE TIMETS SEC(MIN} aviov
;.
e POST-PURGE TINE1 MIN(MIN)  posT-PURGE TIME 1 MIN{MIN) fyg, psi
A (1) Add 1 min (min) for each additional ft. of ime between the gas iniec
:; p and the joint to be weldad.
' PROGRAMMER SETTLIGS
E WELD LEVEL 1  WELD LEVEL fI WELD LEVEL III WELD LEVEL IV PULSE LGY
A 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps
’ 093 092 089 087 038
= LEVEL I LEVEL 1I LEVEL III LEVEL IV FINISH SLOPE
: Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec Time 1-299 S=¢ .1 £ $.9 Sac
009 012 009 Q10 9.9
ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPESED
.1 %0 9.9 Sec .1 to 9.9 Sec .1 to 9.9 Sec RPM
:' 0.1 I 0.1 1.0 1.28
QUALIFICATION POSITIONS
: WELDERS NAME STAMP
D HORIZONTAL E VERTICAL
% RADIOGRIPH ACCEPTANCE
MACHINE E-20074 S/N 328 TENSILE TEST ACCEPTANCE
HEAD /N 1262 .
———— REPORT NUMBER
-f— ELECTRODE
>\ (Sketch) APPROVALS:
¢ f A__80° MFG. D/821 DATE
4
£ .1*. 5 B__-015 Q.E. D/814 DATE
f c_1.270 ENGR.D/830 DATE
.02
b FTG. D 0 QUALITY CONTROL DATE
STAIP
VISUAL REJECT L.0.P. & TRAIL OFF KO GOOD
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DATA SHEET

1 1/2" Decreasing RPM

AUTOMATIC DUTTUELD
WELDING PROCEDURE SPECIFLCATION (WPS)
HPS HNo.

MFPP MUKBER

KPP-L0-0001

REVISION LETTER

PAGE

TP LT T 01 T T [1aofta

SPECIFICATION HO. REVISION.

DATE  TPS A/A 328-001 Sample #69 -17%

X-Ray Results: Reject L.0.P.

PURGE GAS
BACK-UP . HEAD TUBE DATA
INTERNAL GAS ARG HEAD GAS ARG 0.0, 1.500
FLOW CFH __ 52 X FLOW CFH___15%5 . WALL_ -049

PRE-PURGE TIHE 2 MIN{MEI){1) pRe-PURGE TIME 15 SEG(MIN) ALioY

POST-PURGE TIMET MIM(MIN)  posT-puRGE TmME] “IN(MIN) e1g. py
(1) Add 1 min (min) For each additional ft. ©F line between the gas iRIET
and the joint to be welded.

PROGRAMMER SETTINHGS

WELD LEVEL T  WELD LEVEL 1I
B 4o 1992 Amps 5 to 199 Amps

WELD LEVEL III WELD LEVEL IV PULSE LOW
5 to 192 Amps 5 to 199 Amps 5 to 199 Amps

o A i b A A3 e A A o At 8 g et k1 25

093 092 089 087 038
LEVEL I LEVEL II LEVEL 111 LEVEL IV FINISH SLOPE
Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec Time 1~299 Sec ,1 %t $.9 Sec
008 1z ong ain 9.9
ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPEED
.1 10 9.9 Sec .1 to 9.9 Sec .1 to 9.9 Sec RPM
0,1 1.1 1.0 a0
LIFICATION POSITICHS
QUA ' WELDERS NAME STANP
D HORTZONTAL @ VERTICAL
. RADIOGRAPH ACCEPTANCE
MACHINE E-200T4 S/W 328 TENSILE TEST ACCEPTANCE
HEAD s/N 1262 .
— REPORT NUMBER
ELECTRODE :
i (Sketch) APPROVALS:
c f A__go° HEG. D/821 PATE
J__._ B B_ .0i3 0.E. D/814 DATE
f ¢_1.270 ENGR.D/830 DATE
B FTG. p_ -020 QUALITY CONTROL DATE

VISUAL REJECT L.O.P.

STAIP
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DATA SHEET
1 1/2" Decreasing RPM

" AUTOMATIC BUTTYELD -
WELDING PROCEDURE SPECLFLCATION (wPS)

‘ WP5 Hoa.

NEVISION LETTER 1 page

HPP-L0-0001 0 Y

MPPNUMBER

EPECIFICATION HO. REVISION. DATE__ TPS A/A 328-001 Sample #70 -18%

PURGE GAS X-Ray Results: Reject L.0.P.

BACK-UP HEAD TUBE DATA
avERAL aas. ARG HEAD gas_ ARG 0.D._ 1.500 L

FLOW CFH _ 5:2 FLOW CFH__ 1545 WALL__ .049

PRE-PURGE TIME 2 M;N(MIN)(T) PRE-PURGE TIME 15 SEC(MIN) ALLOY

POST-PURGE TIHE] MIN(MIN)  pnsT-PURGE TIME 1 MEN(MIN) Frg. P/
(1} Add 1 min (Win) for each additional ft. o7 Iine between the gas infet

_and the joint to be welded.

PROGRAMMER SETTINGS

WELD LEVEL I WELD LEVEL II ELD LEVEL IIT WELD LEVEL IV PULSE LOW
5 40 198 Amps 5 &0 199 Amps 5 to 199°Amps 5 to 199 Amps 5 to 199 Amps

093 092 089 087 038
LEVEL I . LEVEL 1T LEVEL ITI LEVEL IV FINISH SLOPE
Tims 1-248 Sec Time 1-299 Sec Time 1-299 Sec Time 3-299 Sec .31 %o 9.9 Ssc
008 012 009 1o 9.9

ROTATION
PULSE HIGH  PULSE LOW DELAY HEAD SPEED
.1 %0 8.9 Sec .1 to 9.9 Sec .1 to 9.8 Sec RPM
0.1 0.1 1.0 1.27
 QUALTFICATION POSITIONS '
QA WELDERS NAME - STAMP
i:::] HORTZONTAL 1\23 VERTICAL ,
. RADIOGRAPH ACCEPTANCE
WACHINE E-20074 /N 328 TENSILE TEST ACCEPTANCE
1262
HEAD S/
————— REPORT HUMBER
ELECTRORE
{Sketch) APPROVALS:
A_80 MFG. /821 DATE
. .015
g_-0 Q.E. B/814 DATE,
1.270 - -
c ENGR.D/830 DATE
D lDzO
o QUALITY CONTROL DATE
STAP

FOAM 1AL REV, 6.7
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. DATA SHEET
1'1/2" Decreasing RPM

RUTGMATIC BUTTHELD
HELDIHG PROCEBURE SPEEIFICATIGN {ves)

HPS Mo,
MPPNUMBER : ACVISION LETTER PATE
) 1PP-L0-000} I T 1T TP L U 1] tiaofia

SPECIFICATION NO. REVISION. DATE ~ TIPS A/A 328-001 Samp1e #71 133

PURGE GAS X-Ray Resu1ts~ Accept .

BACK—UP HEAD , TUBE DATA
| InTERMAL Gas__ ARG " HEAD GAS_ ARG "'g.D. 1.500

FLOW CFH _ 542 : FLOW CFH 1545 WALL . -049
PRE-PURGE TIHE_2 MIN(MEN)(1) pRE-PURGE TIME1S SEC(HIN) ALLOY
POST-PURGE TIME] MIN(MII)  .poST-PURGE TIME! MIN(MINY PTG, P/t

| {3} Add 1 min (_nj for each additional ft. of Iine between the ga§ inizt

and the joint to be weldad.

- PROGRAMMER .SETTINGS

WELD LEVEL I

WELD LEVEL II WELD LEVEL II1 WELD LEVEL 1y PULSE LGY 4
5 to 199 Amps 5 to 199 Amps 5 to 195 Amps 5 to 199 Amps 5 to 199 Amps !
=T R Cos | | e | 038 3
CLEVEL I LEVEL IT - LEVEL ITI LEVEL IV FINISH SLOPE - i ]
Tima 1-299 Sec Vime 1-299 Sec¢ Time 1-299 Sec Time 1-299 S=c .1 to 5.3 Seac
9 4 me | g | 010 o9 f
S ROTATION I :
PULSE HIGH  PULSE LOW DELAY HEAD SPEED j
-1 40 9.9 Sec ,1 t6. 9.9 Sec . ;1.to 9.9.5e¢ . RPM - j
: S 1 1 __1.0 1.40 ;o
' QUALIFICATION POSITIONS | | | .
. o WELDERS NAME STANP
'i, i HORTZONTAL E;Ej VERTICAL . .
| _ A RADIOGRAPH ACCEPTANCE
MACHINE E-200T4 S/N 328 TENSILE TEST ACCEPTANCE f
HEAD s/ 1262 .
. e REPORT NUMBER
ELECTRODE
{(Sketch) APPROVALS:
A_80°7 HFG. D/821 -~ DATE
B_.015 Q.E. D/814 DATE
¢_L.270 ENER.D/830____ DATE ’
b_-020 QUALTTY CONTROL OATE
STAP
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DATA SHEET
1 1/2" Increasing Shielding Gas

AUTOMATIC BUTTHELD
WELDING PROCEOURE SPECIFICATION (WPS)

WprS Ho.

14PP NUMBER REVISION LETTER PAGE

HPP-L0-0001 [TT T T T T T 1T 1 [ore
SPECIFICATION NO. REVISION. DATE__ TPS A/A 328-001 Sample #£106 +5%

PURGE GAS X-Ray Results: Accept

, ~ BACK-UP _ HEAD. ' TUBE DATA
INTERNAL Gas_ ARG HEAD GAS ARG 0.0, 1.500
FLOW CFH  5+2 - FLOW CFH _ 16 WALL  0.049

PRE-PURGE TIME 2 MIN(MIN)(1) pRE-puRGE TIME1S SEC(MIN) ALLOY

POST-PURGE TIMET MIN(MINY  posT-puree TIMED MIN(MING gye, p/i
(1) Add 1 min (min) for each additional ft. ©Of line between the gas iniet
and the joint to be welded.

PROGRAMMER SETTINGS

WELD LEVEL I WELD LEVEL II WELD LEVEL IIT WELD LEVEL IV PULSE LOW
5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5§ to 199 Amps 5 to 192 Amps
R I T

j

093 | 092 089 087 038
LEVEL I LEVEL I1 LEVEL III + LEVEL IV FINISH SLOPE
Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec Time 1-299 Sz:¢ .1 to 9.9 Sec
I
Qo9 ' I {12 {109 ain ag
ROTATION
PULSE HIGH  PULSE LOW DELAY HEAD SPEED
.1 %0 9.9 Ser: .1 t0 9.9 Sec .1 {o 9.9 Sec RPM
0.1 .. 0.1 100 160
QUALIFICATION POSITIONS ' ) a
WELDERS NAME STAMP
! I HORTZONTAL E VERTICAL
' .o RADIOGRAPH ACCEPTANCE -
WACHINE E-200T4 S/N 328 TENSILE TEST ACCEPTANCE

HEAB S/N 1328
- REPORT NUMBER

? ELECTRODE
}\ (Sketch) APPROVALS:

c f- ' A __s80° MFG. D/821 DATE
N,

.L’__ 5 B__.015 Q.E. /814 . DATE__
D

oG 12701 ENGR.D/830 ___DATE_

n__.020 QUALITY CONTROL DATE
STAMP

VISUAL ACCEPT

FONM 331654 REV.E.7]
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' DATA SHEET
1 1/2% Increasing Shielding Gas

AUTOMATIC BUTTHELD
HELDING PROCEDURE SPECIFLCATION {upS)

WPS Mo,

HPFP HUMBER REVISION LETTER | page

HPP-L0-000] N o AT

SPECIFICATION HO. REVISION. DATE_ TPS A/A 328-001 Sample £107 +10%

X-Ray Results: Accept

PURGE GAS .
BACK-UP HEAD TUBE DATA
INTERNAL GAS:_ ARG HEAD GAS_ ARG 0.D.__ 1.500 o
FLOW CFH _ 5%2 - FLOW CFH__ . __ 17 wALL__ 0.049

PRE-PURGE TIME_2 MIN(MIN) (1) PRE-PURGE TME1S SEC(HMIN) ALLoY

POST-PURGE TINE] MIN(MIN)  P0ST-PURGE TIvE] MIN(MIN) Frg. pyu
{1) Add 1 min {min} tor each additional ft. 0% [iné between the gas iniet
and the joint to ba welded.

PROGRAMMER SETTINGS

KWELD LEVEL I WELD LEVEL II WELD LEVEL III WELD LEVEL IV PULSE LOW
5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Arps 5 to 199 Amps

093 092 089 087 038
LEVEL I LEVEL II LEVEL III LEVEL IV FINISH SLOPE -
Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec .1 to 9.9 Sec
009 012 Qoo | B 0.0
ROTATION
PULSE HIGH  PULSE LOW DELAY HEAD SPEED
.1 to 9.9 Sec .1 £0 9.9 Sec .1 £0 9.9 Sec RPH
0.1 ‘ 0.1 1.00 1. Al
QUALIFICATION POSITIONS '
WELDERS NAME STAMP
L’j HORIZONTAL E] VERTICAL
: RADIGGRAPH ACCEPTANCE
HACHINE E-2G0T4 5/N 328 TENSILE TEST ACCEPTANCE
HEAD S/ 1628
e REPORT NUMBER
ELECTRODE
A__80° NFG. D/821 DATE
g__.015 Q.E. 07814 DATE
¢, 1.270 ENGR. D/830 DATE
o__:020 QUALITY CONTROL DATE
STAP
VISUAL ACCEPT

CRARM RS HEY 577
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DATA SHEET
1 1/2" Increasing Shielding Gas

AUTOMATIC BUTTHELD
WELDING PROCEOURE SPECIFICATION (uPs)

WPS leo.

REVIRION LETTEN VAGE

® HpP-L0-000) N O O O O e e A

M LI R

SPECIFICATION HO. REVISION. DATE_ TPS A/A 328-001 Sapmle £118 +20%

X-Ray Resulits: Accept

PURGE GAS
BACK-UP HEAD TUBE DATA
INTERIAL Gas. ARG HEAD GAS__ARG 0.0._ 1.500 o

FLOW CFH __ 52 - FRower 18 WALL__ -049

FRE-PURGE TIME 2 MIN(MIN}(1) PRE-PURGE TIME 15 SEC(MIN) avLoY

POST-PURGE TIME T MIN(MIN}  pOST-PURGE TIHE1 MIN(MIN} pyg, P}N
(1) Add 1 min (min) sor each additional ft. o* 1ine€ between the gas iniet
and the joint to be welded.

PROGRAMMER SETTIRGS

WELD LEVEL 1 MELD LEVEL II WELD LEVEL III WELD LEVEL IV PULSE LOW
5 to 199 Amps 5 to0 199 Amps 5 to 199 Amps 5 to 199 Amps 5 fo 199 Amps

093 092 089 087 038
LEVEL 1 LEVEL II LEVEL III LEVEL IV , FINISH SLOPE
Time 1-298 Sec Time 1-299 Sec Time 1-299 Sec Time 1-269 Ssc .} to 9.9 Ssc
09 012 009 010 9.9
ROTATION
PULSE HIGH  PULSE LOW DELAY HEAD SPEED
.1 to 9.9 Sec .1 to 9.9 Sec .1 to 9.9 Sec RPM
| 0.1 ' 0.1 1.0 1.60
QUALTFICATION POSITIONS ‘
WELDERS NAME STAMP

[:] HORIZONTAL VERTICAL

RADIOGRAPH ACCEPTANCE

MACHINE E-200T4 S/N 328 TENSILE TEST ACCEPTANCE

HEAD s/n 1262
— REPORT NUMBER

~ ELECTRODE
i )\ " {(Sketch) APPROVALS:

g A 80 MFG. D/82] DATE

B 015 Q.E. D/814 DATE
¢ 1.270 ENGR.D/830 DATE
p 020
AR QUALITY CONTROL DATE
STAIP
ACCEPT

MRS MRSt BEV 5.7

139
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DATA SHEET '
1 1/2" Increasing Shielding Gas '

AUTOMATIC BUTTUELD
WELDING PROCEDURE SPECIFICATION (ups)

WPS Ho.
RWP NUMBER ACVISION LETTEH PAGE
‘ 1PP-L0-0001 T O I I I O Rt
SPECIFICATION NO. REVISTON. DATE__ TPS A/A 328-001 Sample #119 +303 i
PURGE GAS A-Ray Results: Accept
BACK-LP HEAD TUBE DATA ;
INTERNAL gas_ ARG HEAD GAS_ ARG 0.D.__1.500 .
FLO¥ CFH  5+2 - FLOW cPH_ 20 WALL_ 0.049 ,' é
PRE~PURGE TIHE 2 MIM{MII)(7) PRE-PURGE TIMETS SEC{HIN) aLLOY 1
POST-PURGE TINE1 MIH(MIN}  posT-purgE TIMEY MIN(MIN) g7, p/ii '
{1) Add 1 min (min} for each additional T¢. ©F Jine between the §ds injec
and the joint to be welded. .
PROGRAMMER SETTI:IGS \
WELD LEVEL I WELD LEVEL II WELD LEVEL IIT WELD LEVEL IV PULSE LGY
5 tp 199 Amps 5 to 199 Amps 5 to 199 Amps- 4 to 199 Amos 5 to 199 Amps 1
]
093 092 089 087 038 .
LEVEL 1 LEVEL II LEVEL III LEVEL IV FINISH SLOPE "fg
Time 1-299 Seec Time §1-299 Sec Time 1-299 Sec Time 1-299 Sa¢ .} to 3.9 Ss=c B
009 012 009 010 9.9
ROTATION '
PULSE HIGH PULSE LOW DELAY HEAD SPEED
+1 to 9.9 Sec .1 to 9.9 Sec .1 to 9.9 Sec RPM E
0.1 0,1 1.0 1,40 A j
3
QAMLIFFCATION POSITIONS
WELDERS NAME STAMP ,
7:] HORIZONTAL [\}J VERTICAL :
: RADTOGRAPH ACCEPTANCE ]
HMAGHINE E-200T4 S/N 328 TENSILE TEST ACCEPTANCE
HEAD S/4 i . ‘
‘ —————- REPORT NUMBER C
ELECTRODE ]
)\ (Sketch) APPROVALS :
cp A__80° HFG. D/821 DATE
l g .015
A Q.E. D/814 DATE
i c_.1.270 ENGR. /830 DATE .
.0
b FTG. p__-020 QUALITY CONTROL DATE -
STAIP
ACCEPT

140

LT




L

DATA SHEET

1 1/2" Increasing Shieiding Gas

AUTOMATIC BUTTHELD

HELDING PROCEDURE SPECIFICATION {uPS)
KPS MNo.

24PP NUMBER

1PP-LO-0001

ACVISION LETTE W

PACE

[T LT T [ T ] tiaofia

SPECIFICATION NO. REVISION.

DATE  TPS A/A 328-001 Sample #120 +40%

X-Ray Results: Accept

PURGE GAS

BACK-UP HEAD TUBE DATA
INTERNAL GAs ARG HEAD GAS ARG 0.n, 1.500
FLONW CFH  5+2 . FLoW CPH . " 22 wALL  0-049

PRE-PURGE TIME 2 MIN(MIN)}(1) pRe-PURGE TIME 15 SEC(MIN) Loy

POST-PURGE TIME] MIN(MIN)  posT-PURGE TIMET "IN{HIN) f7a. p/u

(1} Add 1 min {min} for each additional ft. of Iine between the gas iniet
. and the joint to be waided.

PROGRAMMER SETTIIIGS

WELD LEVEL I  WELD LEVEL II

HACHINE E-20074 S/N 324

ELECTROBE
i (Sketch)

>

A 80°
1 B .015
O
T——"‘ B ¢ 1.270
D TG p__-020

D HORIZONTAL VERTICAL

HEAD S/N 1262

WELD LEVEL IIT WELD LEVEL IV PULSE LGY
5 to 199 Amps 5 to 199 Amps 5 to 199 Amps 5 to 792 Amps S to 199 Amps
093 092 08g Qg7 038
LEVEL I . LEVEL II LEVEL III LEVEL IV -FINISH SLOPE
Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec .1 to $.9 Sec
009 J g12 J 09 010 9.9
ROTATION
PULSE HiGH PULSE LOYW DELAY HEAD SPZED
s1 to 9.9 Sec .1 t0 9.9 Sec .) to 9.9 Sec RPM
0.1 ' l 0.1 1.0 1.60
QUALIFICATION POSITIONS
WELDERS NAME STAMP

RADIOGRIPH ACCEPTANCE

TERSILE TEST ACCEPTANCE

REPORT NUMBER

APPROVALS:

MFG, D/821 DATE
Q.E. 0/814 DATE
ENGR. D/830 UATE
QUALITY CONTROL BATE

STAMP

ACCEPT

141
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DATA SHEET

1 1/2" Decreasing Shielding Gas

AUTOMATIC BUTTHELD

KELDING PROCEDURE SPECIFICATION (Wps)
WPS Ho.

PP HuMBE

" tpP-L0-0001

ACVISION LET TR

PAGE

T 1 TP bbb 11 ] 1haofia

SPECIFICATION NO. REVISION.

PRE-PURGE TIME 2 MIN(MLI}{1) p

DATE TPS A/A :28-001 Sample #100 -5%

PURGE GAS X~Ray Result:: Accept
BACK~UP HEAD TUBE DATA
INTERHAL cas A6 HEAD GAS_ ARG 0.D. 1.50
FLOW CFH  5%2 : FLOWCRH . 14 WAL .049

RE-PURGE TIME 15 SEC(MIH} ALtoY

POST-PURGE TIMET MIN(MIN)  posT-puRGE TIME] MIM(MIN) Frg, prit
(1) Add 1°min (min} for each additiopal ft. of fine between the gas iniec
and the joint to be welded. -

PROGRAMMER SETTINGS

WELD LEVEL I  WELD LEVEL II
5 to 199 Amps 5 to 199 Amps

WELD LEVEL III WELD LEVEL IV
5 to 199 Amps 5 to 199 Amps

PULSE LOY
5 to 199 Amps

093 092 089 087 038
LEVEL I LEVEL II LEVEL 1I1 LEVEL Iv FINISH SLOPE
Timz 1-299 Sec Time 1-299 Sec Time 1-299 Sec Time 1-299 Ssc .1 6 9.9 Sec
008 012 009 _0in a.q
ROTATION
PULSE HIGH PULSE LOW DELAY HEAD SPEED
.1 tp 9.9 Sec .1 to 9.9 Sec .1 to 9.9 Sec RPM
0.1 2.1 1.0 L.A0
LIFICATION POSITIONS
A WELDERS NAME STAMP
] IHDRIZUNTAL M VERTICAL
- RADIOGRIPH ACCEPTANCE
MACHINE E-200T4 S/ 328 TENSILE TEST ACCEPTANCE
HEAD S/N 1262 )
— REPORT NUMBER
T~— ELECTRODE
cp A__80° MFG. D/821 DATE
g .015
.\L.___, 5 q.E. D/814 DATE
T c_1.270 ENGR.D/830 DATE
D F7G. p__-020 QUALITY CONTROL DATE

STAIP
VISUAL ACCEPT

AT USRI P p——
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= DATA SHEET
. 1 1/2" Decreasing Shielding Gas

. . AUTOMATIC DUTTWELD
: MELDING PROCEDURE SPECIFLCATION {upS)

WPS Ho.

"‘.j . IEP NUKBER ACVISION LETTRN PAGE

; iPP-L0-0001 LI i i b U b1 flaefis

=, SPECIFICATION NO. REVISION. DATE_ TPs A/A 328-001 Sample §101 -10%

PURGE GAS X-Ray Results: Accept

. BACK-UP HEAD TUBE DATA

&' n

3 TRTERNAL GAS__ ARG “HEAD GAS_ ARG 0.n.  1.50 ‘_
FLOW CFH 532 QW CRH____ 1342 WALL__-0%9 .

PRE-PURGE TIME_ 2 WIN(MIN){1) pRE-PURGL TIME1S SEC(MIN) AtiOY . !

POST-PURGE TIME1 MIN(MIN)  posT-PURGE TME1 MIN{HIN} fra, /i
(1) Add 1 min (min) for each additional ft. of Tine between the dgas inTeét
and the joint to be welded.

PROGRAMMER SETTINGS

WELD LEVEL 1  WELD LEVEL II WELD LEVEL ITI WELD LEVEL IV PULSE LGY
5 tp 199 Amps 5 to 195 Amps 5 to 199 Amps 5 to 199 Amps 5 to 199 Amps

093 092 089 087 038
LEVEL I LEVEL 11 LEVEL 111 LEVEL IV FINISH SLOPE L

c Time 1-299 Sec Time 1-299 Sec .1 to 9.3 Sec i

m

Time 1-292 Sec TYime 1-299 §

009 012 Qgaq (140, 9.9
ROTATION
PULSE HIGH  PULSE LOW DELAY HEAD SPEED
.1 %0 9.9 Sec .1 to 9.9 Sec .1 to 9.9 Sec REM
0.1 0.1 1.00 182
 QUALIFICATION POSITIONS
o QUALIFLCATIO! WELDERS NAME STANP
: [::l HORIZONTAL [:] VERTLCAL
: RADIOGRAPH ACCEPTANCE
HACHINE E-20074 5:{ N -13-%- TENSILE TEST ACCEPTANCE
HEAD S 2 .
Mo REPORT NUMBER
T-—— ELECTRODE
& \ (sketch) APPRO\"ALS:
cp A_80° HFG. D/821 DATE
. }____._ A B_ .018 Q.E. D/814 . DATE
i ¢_ 1.270 ENGR.0/830 DATE
o | rTG. p_-020 QUALITY CONTROL DATE
“STRAP
1 VISUAL ACCEPT

143
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DATA SHEET 1
1 1/2% Decreasing Shielding Gas o

AUTOMATIC BUTTHELD
WELDING PROCEQURE SPECIFICATION (WPS)

HPS. No.

o /04 i ermkers PP e ¢ BT A 4 b

RPe MUFABER REVISION LETTER PACE
H#PP-L0-0001 I O O A N A T
SPECIFICATION NO. REVISION. DATE TPS A/A 328-001 Sample #102 -15%

_ PURGE GAS A-Ray Results: Accept -
BACK-UP HEAD TUBE DATA
HTERNAL @as_ PRE HEAD GAS_ MRE 0.p.  1.500 .
FLO¥ CFH  5#2 FLOW CFH - 12i2 waL  0.049

PRE-PURGE TIME_2 MIN(MIN) (1) PRE-PURGE TIMEJS SEC(HIM) AvLOY

PUST-PURGE TIME1 MIN(MIN)  POST-PURGE TIMED MIN(MIN) Fra. Py
{1} Add 1 min (mif) T

or each additional Tt. OF Tine between the gas inlet
gnd the joint to be welded.

E
PROGRAMMER SETTINGS . i

WELR LEVEL I WELD LEVEL TI WELD LEVEL IIT WELD LEVEL IV PULSE LOY
§ 25 799 Amps 5 to 799 Amps 5 to 199 °Amps 5 to 799 Amps 5 to 199 Amps

R

< e ap mab it -

3
S 92 089 087 038 .
LEYEL 1 LEVEL IT LEVEL 111 LEVEL 1V FINISH SLOPE :
Thae 1-299 Sec Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec .1 o 9.9 Sec :
009 012 009 010 9.9
ROTATION
PULSE HIGH  PULSE LOW DELAY HEAD SPEED 5
110 8.9 Sec .1 to 9,9 Sec .1 %0 9.9 Sec RPH :
2.1 01 100 160 .
YALIFICATION POSITIONS E
8 WELDERS NAME STAHP o
E] HORIZONTAL  [7] VERTICAL
: : RADIOGRAPH ACCEPTANCE ;
PRACHINE E-20074 S/N 328 TENSILE TEST ACCEPTANCE
HEAD S5/N 1262
REPORT NUMBER
ELECTRODE

f )\ (Sketch) APPROVALS: .
¢y A8 “HFG. D/821 DATE L
l - B__.0IS . g
by B3 QE /814 DATE .
i C_ 1270 ENGR.D/830 DATE v
D b__.020 QUALITY CONTROL DATE :

STARR
VISUAL ACCEPT

FORM 3910:5.1 REV. 572
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DATA SHEET
1 1/2" Decreasing Shielding Gas

AUTOMATIE BUTTHELD
WELRING PROCEOURE SPECIFICATION (NPS)

" _ HPS lio. i

MPP HUMBER ARVISION LEVTRE

KPP-L0-0001 SN U O O O

PAGE

14 of 14

SPECIFICATION NO. REVISION. DATE__ TPS A/A 326-00L Sample #103 -30%

X-Ray Results: Accept

PURGE"* GAS
BACK-UP HEAD TUBE DATA
INTERUAL Gas ARG HEAD cAs MRE 0.p. 1500
PLOW CFH  5%2 FLoWcen .. 10 Y

PRE-PURGE TIME 2 MIN(MIN}(T) pRE-PURGE TIME TS SEC(MIN) Atloy.

POST-PURGE TIME1 MIN(MI: 1) posT-pURGE TIvE 1 MIN(MIN) Frg. pri
(1) Add 1 min (M} Tor each add1u1unal ft. o Tine betwesen the gas inlet
and the joint to be welded.

PROGRAMMER SETTINGS

WELD LEVEL I  WELD LEVEL II WELD LEVEL IIT WELD LEVEL IV PULSE LOY
5 to 199 Amps 5 to 199 Amps 5 to 199 Amps & to 199 Amps 5 to 199 Amps

093 092 089 087 038
LEVEL I LEVEL 1I LEVEL 111 LEVEL 1V FINISH SLOPE
Timg 1-299 Sec Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec .1 to 9.9 Sac
009 012 | | om 010 9.9
ROTATION
PULSE HIGH  PULSE LOW DELAY HEAD SPEED
.1 t0 8.9 Sec .1 tp 9.9 Sec .1 to 9.9 Sec RPM
0.1 0.1 1.00 1.60
QUALIFICATION POSITIONS
WELDERS NAME STAMP
[:’ HORIZONTAL EZI VERTICAL
| RADIOGRAPH ACCEPTANCE
MACHINE E-20074 S/ 328 TENSILE TEST ACCEPTANCE
HEAD S/N .
REPORT NUMBER
ELECTRODE
)\ (Sketch) APPROVALS :
i A_80 MFG. 0/821 - DATE
.L_____ 5 -015 Q.E. D/814 DATE
1.270
f : ENGR. /830 DATE
- .020
K ET6. QUALITY CONTROL DATE
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DATA SHEET

1 1/2" Decreasing Shielding Gas

AUTOMATIC BUTTUELD

HELBING PROCEDURE SPECEFLCATION (wps)

- POSY-PURGE TIMET MIN(MIN)

and the joint to be welded

PRE~PURGE TIHE 2 MIN(MEN)(T) pRE-PURGE 71:-1515_556(;-“#!) ALLDY

POST-PURGE TIME! “IN(MIN} Fvg, prit _
{1} Add 1 min (min) for each additional ft. of 1ing between the das niet

WPS Ho,
ROP HUMRER AEVISION LETTLH PAGE
HPP-L0-0001 PP TPt P T T T ] Twaoera
SPECIFICATION NO. REVISION.  DATE TPS A/A 328-001 Sample #104 -50%
X-R :
PURGE GAS ay Results: Accept

BACK-UP HEAD TURE DATA
INTERIAL GAS ARG HEAD GAs ARG 0.0, 1.500
FLOW CFH  5+2 FLowgry 745 WALL  0-049

PROGRAMMER SETTLIES

WELD LEVEL I

WELD LEVEL II WELD LEVEL III

WELD LEVEL 1V

PULSE LG

5 0 199 Amps 5 fo 199 Amps 5 to 199 Amps 5 to 199 Amps 5 tp 199 Amps
093 092 08g 087 038
LEVEL 1 LEVEL II LEVEL 111 LEVEL 1V FINISH SLOPE
Tige 1-29% Sec Time 1-299 Sec Time 1-299 Sec Time 1-299 Sec .1 fo 2.3 Sec
[E 009 a2_| a9 010 9.9
ROTATION
PULSE HIGH PULSE LOW OELAY HEAD SPEED
.1 %0 8.9 Sec .1 tp 9.9 Sec .1 to 9.9 Sec . RPH
0.1 ’ 0.1 1,00 _1.60
ALIFICATION POSITIONS
@ ' WELDERS NAME STAMP
]Homzoum VERTICAL
& , RADIOGRAPH ACCEPTANCE
RAGHINE E-20074 SN~ 208 TENSILE TEST ACCEPTANCE
HEAD S/N 1262 :
—e REPGRT NUMBER
T—-—— ELECTRODE
>\\\\ (Sketch) APPROVALS:
cp A_80° HFG. D/821 DATE
g 015
.L..___. N — qQ.E. D/814 DATE
j L= ENGR.D/830 DATE
.020
b FTG b__2% QUALITY CONTROL DATE
STAIP
REJECT EXCESSIVE HOT SPOT
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= DATA SHEET
A 1 1/2" Decreasing Shielding Gas

, AUTOMATIC BUTTWELD :

- WELDING PROCEOURE SPECIFLCATION (4PS) 3

| WPS Ho. |

MPP NUMBER REVISION LEYTE K J— ‘

| KPP-LO-000) - O O A KT
v SPECIFICATION NO. REVISION. DATE__ TPS A/A 326-001 Sample #105 -6% |
o . [} . i
o X-Ray Rasults: 1
o PURGE GAS 3 Results: Accept .
: BACK-UP HEAD TUBE DATA |
: RTERIAL Grs_ NRE HEAD GAs_ ARG 0.D._ 1.500 _ 3

FLOW CFH __542 .o rowem_ 5 WL +049 |

PRE-PURGE TIHE 2 MIN(MIN) (1} pRe-PURGE TIMEIS SECGMIN) avLov }
"POST-PURGE TIMED MIN(MIN)  post-purae TIMED MIN(MIN) Frg, pru |

{¥} Add 1 min (min) ior each additional ft. of line between the gas iniec
and the joint toc be welded. i

PROGRAMMER SETTIHGS

WELD LEVEL I WELD LEVEL II WELD LEVEL IIT WELD LEVEL IV PULSE LGH if
5 ltn 199 Amps 5 to 199 Amps 5 to 199 Amps % to 199 Amps 5 to 199 Amps

093 092 089 087 038

LEVEL I LEVEL II LEVEL I1I LEVEL IV FINISH SLOPE j

Time 1-299 Sec Vime 1-299 Sec Time 1-299 Sec Time 1~289 Sec .1 %o 9.9 Sec }

009 012 009 010 9.9 .i

ROTATION .

PULSE HIGH PULSE LOW DELAY HEAD SPEED |

.1 %0 9.9 Sec .1 to 9.9 Sec .1 to §.9 Sec RPK .

0.1 , 0.1 1.00 1,60

i

YALIFICATION POSITIONS |

Q WELDERS NAME STAMP g

i Iuomzonm_ IZ] VERTICAL |

: : RADIOGRAPH ACCEPTANCE

WAGHINE £-200T8 S/ _328_ TENSILE TEST ACCEPTAMCE :

1328 |

HEAD S/N : .

REPORT NUMBER ]

T-— i ELECTRODE N

. {Sketch) APPROVALS: .

A 80° B

s ci A — WFG. D/621 DATE :

K - i

. B 8 Q.E. D/B14 DATE |

: 1.270 -

bi j O ENGR.D/830 DATE |

¥ O p -020 L

FTG. QUALITY CONTROL DATE 3

P STAP J

VISUAL ACCEPT -
i
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