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Adhesivebonding Resistancewelding _ RW
Arc welding flash welding PW
Atomic hydrogenwelding high frequency resistance welding _ HERW
Baremetalarcwelding percussionwelding .~ PEW
Carbonarcwelding projection welding

Flux cored arcwelding resistance seam welding

(Gas tungsten arc welding upset welding

Plasma arcwelding . Soldering

Shield metalarcwelding Dip soldering

Studarcwelding _ SW |Furnace welding

Arc welding process variation Flux cored arc |induction soldering

welding-Electrogas__ GMAW-EG |infrared soldering

(Gas carbon arc welding CAW-G |iron soldering

ras metal arc welding Electrogas resistance soldering




CMAW-EG |resistance seam welding
(Gas metal arc welding - Pulsed arc torch soldering
GMAW-P | wave soldering
Gas metal arc welding - Short circuit arc solid stated welding
GMAW-S | cold welding
Gas tungsten arc welding - Plused arc diffusion welding
GMAW-S | explosion welding
Series submerge arc welding ___ SAW-5 | forge welding
Shield carbonarcwelding _ CAW-S | friction welding
hot pressure welding

roll welding
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BW butt weld

FW fillet weld
plane
pipe (tube or other hollow section)
outside diameter of pipe
plate or pipe wall thickness
thickness or butt welds
throat thickness of fillet welds

thickness or butt welds
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nm no filler metal
wm with filler metal
A acid covering type electrode

B basic covering type electrode
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QW-482 Welding PROCEDURE SPECIFICATION (WPS)
(See QW-201.1,Section IX, 1974 ASME Bailer and Pressure Vessel Code)

Company Name
Welding Procedure Specification No. (1) Date. (2) Supporting POR No. (5)
Revisions (3) (4)

Weld Process (es) (8)

JOINTS (QW-402) POSTWELD HEAT TREATMENT (QW-407)
Groove Design (8) Temperature (35)

Backing Yes (9) No. Time Range (36)

Backing Material ( Type) Other (37)

Other (11)




GAS (QW-408)

Shielding Gas (es) (38)
BASE METALS (OW-403)

Percent Composition (mixtures ) (39)
P. No. (12) to P. No. (13)
Thickness Range (14) Flow Rate (40)
Pipe Dia. Range (15) Gas Backing (41)
Other (16) Trailing Shielding Gas Composition

(42)
FILLER METALS (QW-404) Other (43)
(17) (18)

#Ho. Other ELETRICAL CHARACTERISTICS (QW-40 )
P No. (19) Other (20) Current ACor DC_ (44)  Polarity  (45)
Spec No. (SFA) (21) Amps (Range) _ (46)  Volts (Range) _ 47)
AWS No. (Class) (22) Other (48)
Size of Electrode (23)

TECHNNIQUE (QW-410)
Size of Filler (24) _

(25) String or Weave (49)

Electrode-Flux (Class ) Orifice or Gas Cup Size (50)
Consumable Insert (26) Initial & Interpass Cleaning (Brushing , Grinding. etc.)
Other (27) (51)

Method of Back Gouging (52)
POSITION (QW-408) Oscillation (53)
Position of Groove (28) Contact Tube to Work Distance (54)
Welding Progression (29) Multiple of Single Pass (per side) (55)

Other




| PREHEAT (QW-406) Multiple of Single Electrodes
Preheat Temp. (31) Travel Speed ( Range )

Interpass Temp. (32) Other (58)
Preheat Maintenance (33)
Other (34)

ASME Boiler end Pressure Vessel Code. Section VIII. 1974
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BASE METAL :

;228179 WPS 259

The base metal shall conform to Carbon Steel M -1 or P-1, Group 1 or 2

Backing material Specification Carbon Steel M-1 or P-1, Group 1,2 or 3

WELDING PROCEDURE SPECFICATION (WPS)
FILLER METAL :

Welding Procedure Specifications No : Practic Date : The filler metal shall conform to AWS specification No. E7018 from AWS specification

TITLE : AS5.1 . This filler metal fall into F-number F-4 and A-number A-1

Weldig SMAW of plate to plate
SHIELDING METAL :

The shielding gas, or gases shall conform to the following composition and purity:

SCOPE :

This procedure is applicable V-groove plate with a backing strip within the range of N/A

3/16 in. (4.7 mm.) thorogh 3/4in. (19 mm) Welding may be performed in the

JOINT DESIGN AND TOLERANCES :

Following position : 3G




"REPARTION OF BASE METAL :

(0.4 mm) must be ground smooth.

ELECTICAL CHARACTERISTICS :

negative side of the line.

done with a wire brush or grinder down to bright metal.

- The bevel is to be flame cut on the edge of the plate before the parts are assembled . The beveled

surface must be smooth and free of notches. Any roughness or notches that are deeper than 1/64 in.

All hydrocarbons and other contaminations, such as cutting fluids, grease, oil, and primers, must be

cleaned off all parts and filler metals before welding. This cleaning can be done with any suitable

solvents or detergents. The backing strip, groove face, and inside and outside plate surface must be

The current shall be Direct Current Electrode Positive (DCEP) . The base metal shall be on the

Welds Filler Metal Dia

1/8 in. (3.2 mm)
5/32 in. (4 mm)

3/32 in. (2.6 mm)

Current Amperage Range

DCEP

DCEP
DCEP

70 to 115

115 to 165

150 to 220




PREHEAT : LDING TECHNIQUE :

The part must be heated to a temperature higher than 50 °F (10 °C) before any welding is started. Tack weld the plates together with the backing strip. There should be about a 1/4-in. (6

mm) root gap between the plates. Use the E7018 arc welding electrodes to make a root pass to fuse

BACKING GAS : the plates and backing strip together . Clean the slag from the root pass, being sure to remove any

N/A trapped slag along the sides of the weld.

Using the ET018 arc welding electrode, make a series of stringer or weave filler welds, no

thicker that 1/4 in. (6.4 mm), in the groove until the joint is filled

SAFETY :

Proper protective clothing and equipment be used. The area must be free of all hazards that can affect

INTERPASS TEMPERATURE :

the welding or others in the area. The welding machine, welding leads, work clamp, electrode holder,

The plate should not be heated to a temperature higher that 350 °F (175 °C) during the welding

and other equipment must be in safe working order.

process. After each weld pass is completed, allow it cool but never to a temperature below 50 °F (10

2C). The weldment must not be quenched in water

CLEANING :
The slag must cledned off between passed. The weld beads may be cleaned by a hand wire brush, a
hand chipping, a punch and hammer, or a needle-scaler. All weld cleaning must be performed with
the test plate in the welding position. A grinder may not be used to remove weld control problem

uch as undercut, overlap, or trapped slag.




INSPECTION :
Wisually inspect the weld for uniformity and discontinuitics. There shall be no cracks, no incomplete
fusion, and no overlap, Undercut shall not exceed the lesser of 10% of the base metal thickness or

length, and the maximum diameter shall not exceed 3/32 in. (2.4 mm)

REFPAIR :

No repairs of defects are allowed.

SKETCHES :
7* MIN
- ' DIRECTION
E T B OF ROLLING
< : b
6" MIN l 1 A :
T :‘45‘ E i E
N e ROOT-BEND
4 SFECIMEN

BEND TEST :
The weld is to be mechanically tested only after it has passed the visual inspection. Be sure that the

test specimen are properly marked to identify the welder, the position, and the process.

SPECIMEN PREPARATION :
For 3/8 —in. test plates two specimens are to be located in accordace with requirements One is to be

prepared fofa "Transverse Face -Bend" and the other is to be prepared for a "Transverse Root-Bend."




® Transverse Face-Bend. The weld is perpendicular to the longitudinal axis of the specimen
and is bent so that the weld face becomes the tension surface of the specimen. Transverse

"Transverse Root—Bend.”

® Transverse Root-Bend. The weld is perpendicular to the longitudinal axis of the specimen

and bentso that the weld root becomes the tension surface of the specimen. Transverse face-bent

FACE - BEND SFECIMEN specimens shall comply with the requirements of

ACCEPTANCE CRITERIA FOR BEND TEST :
No single surface indication shall exceed 1/8 in. (3.2 mm) measured in any direction.
The sum of the greatest dimensions of all indications on the surface that exceed 1/32 in.

(0.8 mm) but arc less than or equal to 1/8 (3.2 mm) shall not exceed 3/8 in. (9.6 mm).
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QW-483 PROCEDURE SPECIFICATION RECORD (PQR)
(See QW-201.1,Section I} , 1974 ASME Boiler and Pressure Vessel Code)

Company Name

Procedure Specification No. (1) (2)

WPS No.

Welding Process (es)

Types ( Manual, Automatic, Semi-Auto
JOINTS ( QW-402)

Groove Design Used




BASE METALS (QW-403) POSTWELD HEAT TREATMENT (QW-407)
Material Spec. (7) Temperature (28)
Type or Grade (8) Time Range (27)
P No. (9) to P. No. (10) Other (28)
Thickness (11)

GAS (QW-408)
Diameter (12) o
Shielding Gas (es) (29)
Other (13) N _
Percent Composition (mixtures) (30)

(31)

Other

ELETRICAL CHARACTERISTICS (QW-409)

FILLER METALS (QW-404)

(14 Current (32)

i 14

Weld Metal Analysis A N?. | Polarity (33)
i 156

Size of Electrode Amps (34) Velts (35)
i 16

Filler Metal F number ___(16) Other (36)

SFA Specification (17)

AWS Classification (18) TECHNNIQUE (QW-410)

Other (19) Travel Speed (37)

String or Weave Bead (38)

Oscillation (39)




POSITION (QW-405)

Multipass or Single Pass ( per side )

Position of Groove (20) (40)
Weld Progression (Uphill Downhill) (21) Single or Multiple Electrodes (41)
Other (22) Other (42)

PREHEAT ( QW-406 )

Preheat Temp. (23)
Interpass Temp (24)
Other (25)

QW-483 (Back)
Tensile Test (QW-150)
Specimen Dia. Thickness Area Ultimate Ultimate Character
No. Of Total Load | Total Load 0f Failure
Width (16) (16/In°) & Location
(43) (44) (5) (46) (47) (48) (49)
GUIDE BEND TESTS (QW-160)
Type and Figure No. Result
(50) (52)
(51)

(53)




TOUGHNESS TESTS (QW-170)

Test Impact Lateral Exp. Drop Weight
Temp Values | % Shear Mils | Break No Break

(57) (58) (59) (60) (61) (62)

FILLET WELD TEST (QW-180)
Result - Satisfactory : Yes (64) No Penetration into Parent Metal : Yes (65) No
Type and Character of Failure (66) Macro - Results (7)

OTHER TESTS
Type of Test (68)
Deposit Analysis (69)
Other (70)

Welder s Name (71) Clock No. (72) Stamp No. (73)
Test conducted by : (74) Laboratory Test No. (75)
We certify that statements in this record are correct and the test welds were prepared, welded
And tested in accordance with the requirements of Section IX of the ASME Code.
Manufacture (76)
Date (77) By (78)
(Detail of record of test are illustrative only and may be modified to conform to the type and Number
of tests required by the code.)
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