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Investigation of the Suitable Weld Current Range for ASTM A36 Carbon

Steel through Semi-Automatic Flux-Cored Arc Welding

Wallop Pattanapongl, Trinet Yingsamphancharoenl* and Nakarin Srisuwan’

Abstract

In this study, ASTM A36 carbon steel was flux core welded using gas-shielded, AWS A5.20:E71T-1
Flux Cored Welding Wire. The shielding gas used with the FCAW-G process was carbon dioxide (CO2), while
welding currents ranged from 170, 189, 190, 200 and 210 amperes respectively, with direct current electrode
negative (DCEN). The Radiographic testing and macro-structure analysis were utilized for weld inspection and
quality assurance. By comparison, the welding at 170, 180 and 190 amperes rendered appropriate welds in
accordance with the requirements of AWS DI1.1, whereas higher currents are more likely to cause porosity in the
weld. With respect to the mechanical test (hardness, impact resistance and tensile strength), welding currents of 180
and 190 amperes were found more suitable for the semi-auto flux-cored arc welding process. These currents yielded

better mechanical properties than utilizing the 170, 200 and 210 amp counterparts.
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4.5 NANMSNATDUANINMUMIHUUTIAG (Tensile Test)
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5.1 ANNANYS VUV IUITON
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QW-482 SUGGESTED FORMAT FOR WELDING PROCEDURE SPECIFICATION (WPS)
[See QW-201.1, Saction IX, ASME Boiler and Pressure Vessel Code)
Company Name 'WDET-08 By Prateep Khintoom
Welding Procedure Specification No, WDET-WPS-03  Date: 31/072012 Supparting PQR No,(s) &
Resvisian Mo, - Date
‘Welding Process{es) FLAW Type (s) Manual
[Rusermate: Maruial, Machin or e ot |
JOINTS (4402}
Jaint Desayn Groowe Weld Detaila
Root Spating L2 mm,
Backing (Yes) = (Ma) :
Backing Material (Type) -
roder b Bt backing and rebanen | - -
Ometal Oidonfusing Metal ]
0 Nonmetalic O other Y i
Skatches, Praduction Drawings, Weld Symbals ar Wirtten Descriptian ! ",:' \ 4

should show the general arrangement of the parts to be vwelded . Where i 1
applcabde, the root spacing and the details of weld groove may be

specified. E| —atfa—tuEll:
[Ak the option of the manufacturer, sketches may be attached to illustrate

Joint design, weld layers and bead sequence (e.g., for notch toughness
procedures, for multiple process procedures ete.)]

O other (Describe)

DFglln:A I I_ﬁurﬂ B [ ]E_ ure © [ IEymD I IEg ure E

* METALS (QW-403)
. 1

P-Ma. Group Mo, 1 to P-No. - Greup No.
Of
Specification type/grade or UNS number ASTM AZE
to Specification type/grade or LINS b ASTM AZG
OR
Chem, Analysis and Mech, Prop. 0.143 C, 0.024 Cr, 0.028 Ni, 0,009 P, 0.511 Mn, 0.012 5, 0.001 Mo, 0.016 S
to Chem, Anatysis and Mech. Prop, Q.05 C 1823 Cr, 8,316 Ni, 0,30 P, 1,23 Mn, 0,005 5 0,11 Mo, 0,506 5i
Thickness Ranpe:
Base Metal: Grone 13 mm. Fillet =
Other
Maximum Pass Thickness 5 1/2 inch (13 mm)  (ves) [ oy O
*FILLER METALS {QW-404) 1 2 3 4
Spec. No. (SFA) AS5.20 . - .
AWS Mo. (Class) E71T-1 . .
F-No. [] . -
A-No. 1 . -
Size of Filler Metals 1.2 men. - -

Fillesr Metal Product Ferm A s n -
Supplemental Filler Metal L = - | = =
Weld Metal
Thickness Range:
Grodwe
Fillat
Electrode-FAux {Class)
Flux Type
Flux Trade Name
Consumable Insert
Oither

sUA
')

<3

Mannang

*Each basa metal-filler metal combination should be recorded individualy.

Y o ad a ua & A v o 14 2 o wa
15 Lﬂﬂﬁ1§sllﬂﬂ"lﬁuﬂllﬁgﬂl‘ﬁﬂ"ﬁﬂaﬂﬁﬂ"ﬁﬁ)’ﬂﬂ (WPS) NsZUIUMSIFOUNANTADST LL“]J“]JﬂQﬂGII‘L!lJGIGUEN

v s v A R 4 A
VoU ASTM A36 ﬂ?ﬂﬁ?ﬂl%@ﬂﬂﬁﬂ%ﬂ’ﬂiGl"lllil"lﬁiﬁ"lu AWS A5.20: E71T-1 ﬂi%ﬁuﬁl{h‘h"h'@ll 190 Amp.
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QW-482 (Back)
WPS Mo. WDET-WPS-03  Raev =
POSITIONS (QW-405) POST WELD HEAT TREATMENT (QW-407)
Position(s) af Groowve 15 Temperabire Rargs -
Welding Progression: Up = D = Tirre Range
Pasition(s) of Filst 2 Cher =
Crther -
GAS (QW-408)
PREHEAT (QW-406) Percent Compasiticn
Freheat Temperabure, Minimum - Gasles) {Mixturs) Flow Rate
Imterpass Temperature Meamum - Shielding Co: - 25 Lifrnany
Praheat Maintenance - Trailing = -
COither - Backing
ortimans o specki heating whene opcdicable shou b be neconded] Orthiar
ELECTRICAL CHARACTERISTICS {(JW-308)
Current AC or DC DC Palarity DCEP
Arnps {Rangs) 170-210 Valts {Range) 26
[Amps and volts range should be recorded for sach elecdtrade size, position, and thickness, etc, This information may be listed in a tabular from similar
to that shown below.]
Other
Travel (e.g., Remerks, Com-
Weld Process Classification Diameter Type and Amperage Voltage 5 ments, Hot Wire
Pass(es) ) Polanty Range Range Range Addition, Techrigue,
Tareh Angle, Ete.)
1 FCaW E71T-1 1.2 mm, DCER 190 25 40
2 FLAW E71T-1 1.2 mm. DCEFR 190 il 40
3 FCAW E7IT-1 1.2 ren. DCEP 190 26 40
4 FZAW E71T-1 1.2 mem, DCER 190 26 40 -
[Rermenr g sl el rimvgga shucodal Lo vt covth] o sty i bk s, el oy, ) B i, ke
Pulsing Current - Heat Input (max)
Tungsten Electrode Size and Type -
e Tungaten, 25 Ther lsie, 6. )
Mode of Metd Transfer for GRHAW -
Epray e, dhedt ceculing o, ehe}
Electrode Wire feed speed range
Other
TECHNIQUE {QW-310)
String of Wieave Besd Wesve
Orifice or Gag Cup Size -
Initial and Interpass Cleaning {Brushing, Grinding, =it.) Brushing and Grinding
Methad of Back Gouging =
Oscillation
Contact Tube o Work Distance ~
Multiple or Single Pess (per side) Multiple Pass
Multiple or Single Blectrodes Single
Electrode Spacng -
Peening
Otthar _ _ _ - _ _ _ _

v '

=

Y o an a ua A A A s 2 o wa
31]7] 15 mﬂmsmamwummm‘ﬁmsﬂgmmswan (WPS) ﬂigﬂﬂuﬂ"IiL%E]iJV‘Iﬁﬂ“Bﬂﬂi LL’]JTJﬂQE]G]IuiJGI"UEN
< ) s Y A o J 2 A
IHanNNaINITuUoU ASTM A36 ﬂ?ﬂﬁ?ﬂl%ﬂuﬂﬁﬂ“ﬁﬂﬂiGﬂllll"l@lig?i! AWS A5.20: E71T-1 ﬂiglLﬁHlV‘Il‘]fEm 190 Amp.
()
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