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Qw-482 WELDING PROCEDURE SPECIFICATION (WPS
{Sine QW-200.1, Section tX, ASME Boller and Presstra Yessol e}

o0z/007

Gampany Name Hi-Tech Manufacturing By: _ Simon Sorshar
Waiding Presedurs Spacication No. GT-5101 Date Oacember 10, 2007 Suppording PQR No.(s) GT-5101
Revision No {. 1 pDate __December 18, 2007
Waeldirg Process(ds) OTAW Types(s) Manual

. (Andrrwitic, Manuil, Macting, or Semi-Auto,)

SOINTS(QW-42) ‘ . Dstals
Joint Design Butt Joint: Single Vee-gtuave o 60
Bacing (Yes, {N©) X \ (+15, <16} _

Backing Mata{fial (Typod Noris Required

{Rafar to both backing and retainers.)

[ IMetat ?NMQ%MEM \ / | .I.—
[Cnermdane [ Jotner i wesipe L

Sketchas, Production Drawing, Wald Symbols or Written Description Misatgrshent £ 1/16° Max.-—T
shovid show (hs geners! aranpemart of the parts to bs weided. Whers e
spplicabls, the oot spacing and the detalls of weld grocve may be o 18
gpecified.

(At the eption of {fye Mug., 2kalchas may be atteched to illustrste joint

desighn, wald layuts ahd bead eequance, e.g. for notch toughness proce-
ures: for muitipidprocess procedunss, etey T= 116" thw 0.250

All toPNeo, 51 Graup No. All

Thickness Ringas .
Bazo i\:ﬁa«: Groovo 1/16* thru 0.250 Flitat Unlimited Thru 3/4" Throst
Pipe Dia, Rirge: Qroave All Diameters Fillet All Diametsrs
Rataifers Nonea
Other
*FILLER METALY (QW-404) CTAW
Spee. No. {SFA) A5 18
AWS No, {¢ass) ERTi-2
F-No, - 1
Ao, Nons Assianed
Stz of Fillerpistals A716*, 3327 avidior 1/8°
Depasiled Weio Matat
ThicknesyRengs:
Grong : Thru 0.250
st Thru 34~ Throat
Elocirode-Fib (Class) /A
Additlong| F Notia
Corsumsbldlinsort Nons
Flter Matal frodust Form Bare (Salid) Filler Wire
Supplamarti Filler Metat N/A
Al Elemneljts NA
Oer ] (See Note 1)

*Each base meid)-illar metal combination should ba recorded individuaily,
NOTE 1: Al fifler Materials shall be storsd In ¢losed and sealed contalners until issued for use and then kept in the container or sheath untl
solactad for whiding, Filler Metal Rods shall be cleaned as the base metal immediately before use or cleaned and placed in a protoctive

til used. Fliler Rod shall be kept under the inert gas shisld when being used. Should the Filler Rod bocome contaminated by

atmosphere

heing-outslde|p

tha gas shiald when over 1000° F, the affected are shall be eut off,



.
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QW-482 (Back)
WPS No, GT-5101 Rev. 1

BOSITIONS (Wsdh6) POSTWELD HEAT TREATMENT (QW-407) NONE

Péaitian(s) of Grdovo Al Positions Tamparature Rangs NIA

walsirng Prograsgion: Up PS  Bown Tima Range MNA

Protions) of Fif ; t All Positions
PREHEAT (Qw-40B) (GAS (QW-408)

(Sae NOte 3) Peroart Comporiion

Proheat Temp, [Min. 8¢ © F, Minimum Gas(es) {#pduray flow r«:a‘rte

loterpass Tompt Ma. 259 ° F. Mexinum STAW Shielding Argon Welding Grade 10 < 35 CFH

Prohat Meinteriinco: 50 > . Minisush GIMAVY Shisiding N/A N/A N/A

Trafling (Note 2) Argon Welding Grade, _10~3% CFH
Backing Argon Walding Grade 520 CFH
) Note 2: The wald podl, tolidifled weld, Hot

ELECTRICAL € TERISTICS (QW-400) HAZ and the root sids of the weid shall be

Currerl AC or Direct Gurrent _pdlarty |_Electrode Negative, Puising Currant Non Pulsed protectad untl tie temperaturs cooks o

Amps (Range) See Chart__ Volts (Rengs) See Chart Max. Heat Input A kJ/In.  below 800" F. Maximum Dew Folrt of

(Amps ang vafis range should be recorded far each vlectrode size, Gas shall be 50" F.
posltion, and jpickness, efe, This Informmation MRy ba Hsted in tab-

utar form simijpr 12 thet shown below.)

i

#

Tungaten do Size ana Type 3/32 and/or 1/§" EWCa-2 (2% Ceriated; Orange Tipped) Ground to a point.
Pue Tongstan, 2% Thorated, o)
Moxle of Metal Transfo: for GMAW NA
: (Spray are, sho circuiting erc, ete.)
Blactrode Wie jped spesdrange N/A
TECHNIQUE (oV]l-410)
Sting or Weave Bead String andfor Slight Weava

347 thru.25" (Gas Cup Nozzls Shall ba oversized to gover & lamer area). Usa of Gas Lans requited.
Cloening Brushing, Grinding, ate.) "Base metal shall be cleanad within one inch of each side of the Weld Joint Minfmurm.
t Watter and Deterent Wash and Non-Chiorinated Degreasing Solvents such as 100 % Acstona and Aleohol.

| Wire Brush {Used on no other materials), Gind (USInLummﬂm Oxide ¢r Silicon Carbide Wheels) Gond Slowly io

ibuild-yp,

Mathad of Back Gouging If required, Grind
Cscillation N/A
© Cortlact Tubs tg Work Distance Elactode extension 1+1/2 imes digmetor past the end of the Noz.z!a. Arg length 1.5 Thmes Diameter
Mulliple of Single Pass (per slda) Single or Multiple Passas
MuRipie an!:;EElactmdes Single Eiactrode Spacing /A
Travel Speed ({Range) Ses Chart
Peaning Nornes
Closed to aut Gpamber Flow Purged Chamber
Masimum Fill Rpss Thickres: No single weld pase to ba aver 1/27 thick
Thermal N/A

Other

NOTE 3: Gas hosgs shauld bs nonparous, flexible and mads only of polytelreflucroethyens (P1TE), poly-

propylane (FP), or high density polvetylens (HDPE). Fluorinated ethylens (FEP)Mined Tygon Is recommended, Rubber hosas

sﬁa!,_l‘ NOThea smployed during weldi ing.

The Bead should bo a silver eolor and shiny. Any discoloration of the surface indicates contamination. A putple, Batk Blue to Light
Blue, or Yelldw to Gray o Whita eoloration indicats oxcassiva contamination, "
Filler Matal Currant
’ (e.p,, Remarka, Com-
Ei?;";;;‘r‘“ mants, Hot Wiro
Wald Fillor Matal Meta) Vol Trave} Speed Addition, Technigque,
Layst(s) | Pletoss Classifiestion | Diamsier ) Poaiity Ranga Range Range Tarch Angle, Ete.)
PM
. 1 18" aor ) NOTE: Voltage and Travel Speeds
They 18" | GFAW ERTi-2 3z DCEN | 100 - 180 §-16 2 -6 IPM are fer Information only. Actua!
values may vary.
1/8* and ) B2 or .
Cver GFAW ERT2 48 DCEN | 150 - 250 10~ 15 2 -~ 8 IPM
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QW-483 PROCEDURE QUALIFICATION RECORD (PQR)
N {Sve QOW-200.2, Suction 1X, ASME Eoiler and Pressure Vessel Code)
Wtual Conditions Used to Watd Test Coupon.
Company Name Hi-Tech Manufactisring
Procedura Qusalificiiion Record No._ GT-5101 Date Dacember 10, 2007
WPS No. T ST-5101
welding Procass(é GTAW
Types (Maral, Auloratic, Seml-Aulo) Manual
LIGINTS (QW-402)
60°
SP-285 Grade 2 58.265 Grada 2 T
UNS RS0400 l UNS ROS400  0.12%
e :
~ T
—»I }q..m
o
Groove Design o Tast Coupon
o combinaiion quatificstions, tha daposited walg metal thickness sl be recorced for sach filler mctal of procass used.) .
'BASE METALS (aW.403) o ' FOSTWELD HEAT TREATMENT {QW.447) NONE
" Imdterial spes. _[BB-264 - 16 SB-265 Tomperature NIA
Type or Grada __{fSrade 2 10 Grade 2 Time A
P-No.. .61, GroupNow_--- tapP-No 51 GroupNo.__--- {other
Thicknes of TeeflCoupon __0.126.
Dismstar of Test foupan __1/8° Thiek Plata
. - |Retainety Emploglbel None
. fother’’ B GAS (QW-408)
- Parcant Camposillon
Gygler) {Migure) Flow Rata
GTAW Shislding Argon Woelding Grade 25 CFH
FCAW Shislding N/A NIA MA
FILLER METALR/(QW-404) GTAW Traiting Argon Walding Grade 20 CFH
ISFA Speciﬂwﬂo'j A5.16 Backing Argon Woelding Grade 8 CFH
AWS Classinicatioh ERTI-2 ELECTRICAL GHARACTERISTICS (TW.409) o
Eier Metat F-No,| 51 Currert __ Direct Current
[Weld Matal Ansiviia A-No, None Assigned Polaity _ GTAW - Eipclrodse Negative
Bize of Flllor Mst Rralod arops,  GTAW 120 - 120 veis 10 - 1
Lﬂler metal prodult form Bare (Solid Wire) Amps.  SMAW A - Vol NA - _
Corsuriabla h's%rs Nona Tungsten Biettroce Sl 92 BWCe-2 (2% Ceriated - Otange Tippe:
agational Pl « | None Heat inpet GTAW 13.20 kJiin. SMAW WA kiin.
|pepastted Wald Hatal =1/8™ 0.125 Putsing Cument Non Pulssd
Deposhad Wald ofal Laysrs 2 Wire Fesd Speed N/A IPM
Supplemental Filler Metal N/A
Alloy Elements NIA TECHNIQUE (GW-410) GTAW SMAW
POSITION (QW-05) Travel Spead 8.0-6.0 {PM N/A e
o oaition of Groali 1G (Flat) String or Weave Bead Syinger
Wold Progrogsied {Uphit, Gownnily  NA Oscliiption N/A
iher Multipass or Single P2ss$ (per side) Multipacs
Single or Mutiple Electrodes Single Spacing _ NIA
(388 cup sire 3/4" With 1° Gas Leng { Fraiiing)
PREHEAT (QW-106) Interpass Gleaning Acetone Wipe and Brushing
Ereheal Tomp. 702 F. (Ambient) Back gotge Methad Nene
inorpass Yemp. | 200 * F. Maxiraum Frenning None
Othar Oseillation N/A__ Closed to Out Chamber Flow Purged Chamber
Thermal Procass NJA (Applies to P11A and £11B)
other No single weld pass was over 1727 thick
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- QW-483 (Back)
PQR No. GT-5101
: . Tanglia Tast (QW150) - '
L ) Uhimte uiinets Type of
‘ Spocimen Total Load Uit Strass Fallure &
1 vaan Thickoes Agon b, gl Loeution
! o © Duciile ~ Hose
: 11597:11 0.922 0128 D118 8,200 . 68943 o Matal
Ductlle « Base
1159712 0.898 ' 0129 0.116 7,900 68,196 Mstal
Gliided.Bend Tests (QW-160)
Typa sed Figire No. Resiity
Twho Face Bonds: Flgure #IW-452.3(s) N ' Two Face Bends~ Acceptable
T Reot Bands: Figurs #OW-462.3(a) Tws Root Bends » Accaplable
Toughnass Tosts (QW-170}
Speeivan | Nafeh | Noteh Spetiman Test .(mpacl Laterst Expansion Drop Waight
No, cxtien | Type i . Jemp. 1 . Values % Shoar RVE2 i Boagk bo Bk |-
NIA '
NA
N/A
A
A
NA
FllletNold Tost (QW-130)
Rosult - Salactony: Yas : No Penatration inte Parent Metal:  Yes No
Macre - Resulg i . .
Other Tests
‘Type of Tost
Dopostt Analysis
Other - - - .
Hardnass Maasdrerents: Hardnase measurermerts aie recordad in Hordopss Reckwell B Scolo
%1 -
Location JL:;' 1 2 3 AVG, Location 1 2 3 AVG,
Base Matal P 1511 WA N/A NA i HAZP 61 NA NA N/A
HAZ P 51 N/A hY/A N/A Base Metal P 511 N/A NA N/A
Weld Motal NA | NA 1 NIA 7 NA 1 NA N/A
Wakier's Nama Tracz Stainslaw Clodk No. Stamp No, 51719
Tests condusted by ___ Celumet Tasting Services ... Lebaratery Test No, GTS Job No. 11597
Wa certify that ) statemsnts in this record ara correct and that the test welds wera prepared, welded, and tested in acoordanca with the
couirements of Baction (X of the ASME Coda
Manulacturer Hi-Tech Manulacturing
Date Racomber 18, 2007 - By
(Detail of recard i taats are Mustrative anly and may be modiiiad 10 canfoem to e type and number of tests required by the Cods)
5
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+ Calumet Testing Services
1945 N. Griffith Blvd.
n Griffith, Indiana 4§318
3 (218) 923.9800—}708) 474-5860
X __ TENSILE TEST REPORT
X__ BEND TEST REPORT
____ HARDNESS TEST REPORT
CUSTOMER: Hi-Tech Manufacturing JOB NO. 11697
SAMPLE POR GT-5101_SB-265 Type 2 P51
CODE ASME Sec. IX £DITION 2004/2006
Welder:  Tracz Stainislaw
10 81710
TENSILE RESUYTS:
Specimen Width Thickness | Area Yield Load Max, load Yield Strength | Ultimate Strength
| No. inch inch Sq. in. (b.) (tb.) (psi) (psi}
11597-T1 0.922 0.129 0.118 N/A 8,200 N/A 68,943
11597-12 0.898 0.129 0.116 N/A 7.900 N/A 68,196
Specimen ELONGATION Diameter
.__No. (% INCH) _{inch) Character & L ocation of Fracture
11052-T1 N/A N/A Ductile/Base metal
11052-T2 N/A N/A Ductile/Base metal
BEND RESULTS:  Figure No. QW-462.3(
Side Bend ___ | N/A Side Bend NIA Side Bend A Side Bend N/A
11597-A 11597-B 11597-C 115970D
Face Bend__ Acceptable RootBend _ Accepiable  Face Bend__ Acceptable _ Root Bend _ Acceptable
HARDNESS BESULTS: N/A
| \;.Nr ‘Pﬂ_\[\u}\ Decamber 18, 2007
m\ Jdhn A, Korienek DATE
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QW-484 SUGGESTED FORMAT FOR WELDER/WELDING OPERATOR
PERFORMANCE QUALIFICATIONS (WPQ)
{See QW-301, Section IX, ASME Boiler and Pressure Vessel Code)

Welder's name

Tracz Stainslaw Clogk number

Identification of WPS fallowsd by welder during welding of test coupon

el GTAwW

Stamp no.

Type

S1710

Manual

GT-5101, Revision 1; Dated December 18, 2007

Baze material(s) wald $B-265 Grade 2 Thickness L0425
Manual or S¥imiautomudiic Varlables for Each Process (QW-350) Actual Values Range Qualified
Backing (metal, wald metal, welded from both sides, fiux, etc.) (WQ-402) None With or Without Backing
P51, P52, P53, P61 and

ASME P-No. P No., 51 to ASME P-No. (QW-403) P No. 51 Pg2 ,
[ X ] Plate[ Pips (anter diametar, if pipe) 1/8" Plate Nate 1
Filler matal specifigatian (SFA): A5.16 Classiflcation (QW-404) ERTi-2
Filler m=tal F-No. F£51 F51 thru F&55
Filler matal variotyfor GTAW, PAW (QW-404) Bare (solid) Bare (Solid) or Metal Cored
Consumable inssriifor GTAW OR PAW None Nore
Weld deposit thickjess for sach welding process No._ of Layers 2 GTAW 0.125 Note 2

No. of Layers _ N/A SMAW N/A N/A
Welding position {{}G, 5G, ste.) (QW-405) 16 (Rolled) 1G and 1F
Progression {uphilidowsihill) N/A N/A,
Backing gas for GTAW, PAW, or GMAW,; fuel gas for OFW (QW-408) Argon With Backing Gas
GMAW transfer rckia (QW-409) N/A N/A
GTAW welding cuirent type/polarity DCEN DCEN

i .
MachingWolding Vatiables for ths Process Usad (QW-360) Actual Vnluas Range Qualified

Dlrect/remnocte visulli control
Automatic voltage pontrol (GTAW)
Automatic joint tragking
Welding pesttion {13, 5G, etc.)
Consumable mseli
Backing {metal, welld metal, welded from both sidas, flux, ete }

Gulded Band Tost Results
Quided Bend Tast TReo { } QW-462.2 (Side) Roeais{ X } QWed22.3a) (Trans. R & 1) Typal 3 OW-482.3(b) {Long, R & F) Reisults

Two Face Bends Passed PQR GT-51010n

Two Root Bendg

December 18, 2007

Note 1: Diarmeters Qualified: Groove welds 2-7/8" O.D. and over, Unlimited diameters for fillet welds
Note 2: Thickness Qualified: Groove welds; Thiu .250" Deposit Thickness with the GTAW Welding Process; Flilet welds Unlimited
Thickness Weld Dlefosit for the GTAW Welding Process.

Visual sxamination re
Radiographic test res

uits (QW-302.4) Acceptable
Jits (QW-304 and QW-305)  N/A

(for altemative qualifichtion of groave welds by radiography)

Flilet Weld ~ Fracturs fpst Length and percent of defects in.

Macro test fusion Filtet lag siza in.x in. Concavity/convexity in,
Welding test zanductpd by Simon Sorsher

Mechenics tests conducted by Calumet Testing Services Laboratory test no. CTS Job No, 11597

We cartify that the state
of Section IX of tha AS

Date

nts In this recond are correct and that the test coupons were preparad, weldad, and tested In accordancs with the requirements
£ Code.

Organization Hi-Tech Manufacturing

December 18, 2007 By






