www.parhladsharma.in

LESSON PLAN

Date Trade:- Welder

Name Unit/Lesson:- Thirty and Thirty one

Subject:- Wire feed system: Types, uses, limitations, care and maintenance. Welding wires
used in CO, welding, diameter designation as per specification.
Types of shielding gases and gas mixtures used in MIG/MAG welding and its application.

Flux cored arc welding: description, advantages, welding wires, coding as per AWS.

Motivation:- In previous lesson we read about all type filler wire transfer on the metal as like

spray transfer, globular transfer and dip transfer.

PREPARATION
1) (Materials, Tools, Models, Charts and other aids)

2) INTRODUCTION:- To day we discuss about welding wire used in MIG welding

and detailed study about welding wires and shielding gases and gases mixtures.

1T PRESENTATION:-

Topic Information Point Spot

Hints

Welding | In co2 welding consumable wire use for welding . Welding wires also

wire carry current for welding and filler materials.

used in

co2

welding

Size Available in different diameter . Diameter of welding wires start from 0.8

mm to 2.4 mm

For Wire Size Multiply by Ex. Using 1/8 in. (125
amps)

0.023 . 3.5 in. per amp 3.5x125=4375IPM

0.030 in. 2 In. per amp 2x 125 =250 IPM

0.035In 1.6 in. per amp 1.6 x 125 =200 IPM

0.045 in. 1 In. per amp 1x125=125IPM
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Gas There are three gases and there mixture used in GMAW but in some
Mixture | condition O2 also use in mixture .Argon ,Helium and Co2
S
Table 4. Experimental test conditions for stainless steel gas metal arc welding
(Gas mixture Ar+5% CO,
[est nr. | 2 3
Wire feed rate (m/min) 5.0 7.0 9.0
Intensity (A) 92 182 211
Voltage (V) 18.9 25.0 302
Transfer mode Short-circuit Globular Spray
Gas mixture Ar+ 18% He + 1% CO,
Test nr. | 2 3
Wire feed rate (m/min) 5.0 70 9.0
Intensity (A) 133 171 199
Voltage (V) 18.8 25.0 29.9
ransfer mode Short-circuit Globular Spray
Gas mixture Ar + 5% He + 2% CO, + 2% N,
Test nr. | 2 3
Wire feed rate (m/min) 6.0 7.0 9.8
Intensity (A) 109 183 226
Voltage (V) 19.1 252 30.8
Iransfer mode Short-circuit Globular Spray
Table 3. Experimental test conditions for mild steel gas metal arc welding
Gas mixture Ar 4 10% CO,
Test ., | 2 3
Wire feed rate (m/min) 40 0.3 112
Intensity (A) 102 137 194
Voltage (V) 17.8 200 324
Metal transfer mode Short-circuit Globular Spray
Gas mixture Ar+ 18% CO,
Test o, | 2 3
Wire feed rate (m/min) 4.0 0.3 Not attained
Intensity (A) 92 12
Voltage (V) 17.7 199
Metal transfer mode Short-circuit Globular Spray
Gas mixture CO,
Test nr. | 2 3
Wire feed rate (m/min) 50 1.5 Not attained
Intensity (A) 64 129
Voltage (V) 187 21.1
Metal transfer mode Short-circuit Globular Spray
Wire Wire feed system is a very important part of mig welding. Wire feed
feed system play two role in mig process. It supply current and filler wire
system both.
parts Wire Role, DC Motor (To push filler wire) , wire roller , Current
and wire speed adjustment switch.
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INTERNAL DIAGRAM OF WIRE FEED SYSTEM

INPUT GUIDE INSERT “INPUT GUIDE

WIRE REEL - . L FEED ROLLS

OUTPUT GUIDE
“OUTPUT GUIDE INSERT

INPUT  GU
0F  ASSEMBL Y “CENTER quing INSENTY

Types 1 Pull type 2 Push type

Safety 1. Do not over press the roller
2. Keep neat and clean

3. Lubricant moving parts time to time

Flux In this process arc striking between flux cored wire and job.

Cored arc | This process done with and without shielding gas.

welding
Types 1. Self shielded flux cored wire
2. Flux cored with gas shield
Size of 1.6 mm, 2.0 mm, 2.4mm , and 3.2 mm diameter,shielding gas= Pure co2 ,
wire argon 5% , argon 20 %
a o e > oQC > o O DOS . 2 Le
AWS
classification | C Mn Si P S Ni* cr Mo* v Cu* Ti Zr Al
090 | 0.40 005 | 002 | 0.05
ER70S-2 0.07 o to 0.025 | 0.035 0.50 1o o 1o
140 | 0.70 015 | 012 | 0.15
0.06 | 090 | 045
ER70S-3 to to to —
015 | 140 | 070
007 | 100 | 088
ER70S-4 to to to - — | —
015 | 150 | 0.85
007 | 090 | 0.30 0.50
ER70S-5 to to to = — 1o
019 | 140 | 080 0.90
007 | 140 | 0.80
ER70S-6 to o to
015 | 185 | 118
007 | 150 | 050 ’
ER70S-7 to 1o to ) — — —
0.15 | 200 | 0.80 b
ER70S-G No chemical requiremonts®
a. Thase alements may be presant but are not nlenticnally added
b. The maximum waight parcant of copper in the rod or alectrode due 10 any coaling plus the rasidual copper content In tha steel shall be 0.50
¢ For this classfcation, thems areé no chamical reguramants for the slamenls listed, with tha exception that thara shall ba no intentional adation
of Ni, Cr, Mo, or V.
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TYPICAL OPERATING PROCEDURES
Diameter, Polarity CTWD® Wire Feed Speed Voltage Approx.Current Melt-Off Rate  Deposition Rate  Efficiency
Shielding Gas mm (in) m/min (in/min) (volits) (amps) ka/hr (Ib/hr) kg/hwr (lo/hr) (%)
All Position
44 (175 20-25 120-150 18 (4.0) 16 (3.5)
64 (250 21-26 135-165 26 (5.7) 23 (50)
= 76 (300) 22-27 150-180 31 (68 27 (60)
0.045In (1.1 mm), 89 (350) 23-28 175-205 36 (80} 32 (7.0 .
e ... 23 102 (400) | 24-29 190-220 41 (9.1) 36 (80) 86-86
75% Ar/25% CO, 11,4 (450 25-30 215-235 47 (103) 41 (9.0)
Flat & Horizontal
127 {500) 26-31 230-260 52 (11.4) a5 (100
140 (550) 27-32 250-280 57 (125) 50 (109
152 (600 27-33 270-300 62 (137) 54 (119
All Position
38 (150) 20-25 140-170 20 (4.5) 1.8 (39
51 (200) 21-26 150-180 27 (60 24 (52)
64 (250 22-27 175-205 34 (7.5} 29 (85)
0.052n (1.3 mm), i 76 (300) 23-28 200-230 41 (90) 35 (78
DCE. 25(1) 89 {350) | 24-29 220.250 47 (105) 41 (9.1} 86-88
75% Anf25% C0, 95 (375 25-30 240-270 51 (11.2) 44 (98)
Flat & Horizontal
108 {425) 27-31 260-290 58 (127) 50 (11.1)
121 (475) 28-33 280-310 64 (142 56 (12.4)
12.7  {500) 29.35 310-340 68 (150 59 (130)
All Position
32 (125 20-25 180-210 24 (53 21 (46)
&4 (175 21-26 200-230 33 (7.4) 29 (6.4)
, ‘ 51 (200) 22-27 220-250 38 (84) 33 (73)
V16 in (1.6 mm), 57 (225 23-28 250-280 43 (95 37 (82 )
DC+ 25(1) 6.4 (250) 24-29 270-300 48 (105 42 (9.2} 86-88
75% Ar/25% CO, 76  {300) 25-31 300-330 57 (128) 50 (11.0)
Flat & Horizontal
83 (325 25.32 320.350 62 (137 54 (119
89 (350 26-33 350-380 87 (147 58 (128
102 {400) 28-35 300-420 76 (168) 66 (148)

AWS Classification Designators

Carbon Steel

Examples: E70T-5C, E71T-9M-JH4 E x x T e X X-J x H x

Mandatory Designators: - T S S S St —
- Current Carrying Electrode ——r _I_

- Minimumn Tensile Strength

("X"x 10 ksi, 7" = 70 ksi or 70,000 psi)

- Welding Position

("0" = Flat & Horizontel Only, “17 = All Position)

- Tubular Electrode (Flux Cored)

- Usability

(Specifies Requirements for Polarity and General Operating Characteristics)

- Shielding Gas Type

(‘M~=T75 - 80% Ar / Balance CO; Mixed Gas, “C" = 100% CO,, Blank = No Shielding Gas
Optional Supplemental Designators:

- Improved Toughness

("J* = Electrode Will Produce Welds with CVN Values of at Least 20 1 1bI@® -S0F (27 J @ -20°C)

- Supplemental Mechanical Property Requirements

(D" or Q" = Will Meet Requirements When Welded with High Heat Input and Low Heat Input Procedures

- Diffusible Hydrogen Levels

("H&", "H8", “H16" = There Will Be a Maximum of 4 mi (or 8 or 16) Hydrogen per 100 grams Weld Melal

Here some example of AWS Coding.
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E70T-1C/MJHS

Electrode ——‘— |
Tensile X 10 ksi

0, F &H 1 All Position

Flux-cored {tubular) electrode

(Gas type, usability

Hydrogen:
H4 = less than 4 n
H8 = less than 8 n
Impacts 20 flb. @ -40°

€ = 100% CO,

and performance capabilities

M = Mixed Gas:
75%-80% Ar, bala

E8018-C3 DCR, AC
EL10013.G DCS, AC

E7020-A1 DCR, DCS, AC F

Type AWS Class Current Type Welding Position Weld Results 7
Mild Steel E6010 DCR EV,OH,H Fast freeze, deep penetrating, flat beads, all- purpose
E6011 DCR, AC F,V,OH,H welding
E6012 DCS, AC FV,0H H Fill-freeze, Jow penctration, for poor fit-up, good bead
E6013 DCR, DCS, AC F,V,OH,H cottour, minimum spatter
E6014 DCS, AC F, V,OH,H
E6020 DCR, DCS, AC FH Fast-fill, high deposition, deep groove welds, single
E6024 DCR, DCS, AC KH pass
E8027 DCR, DCS, AC EH Iron powder, high deposition, deep penetrition
57014 DCR, DCS, AC F V,OH,H Iron powder, low penetration, high speed
E7024 DCR, DCS, AC FH Iron powder, high deposition, single and multiple pass
Low Hydrogen  ES01§ DCR EV.OH,.H Welding of high-sulphur and high-carbon steels that
E8016 DCR, AC EV,OH,H tend to develop porosity and crack under weld deposit
E6018 DCR, AC F,V,OH,H
E7016 DCR, AC EV,0H,H
E7018 DCR, AC F V,0OH,H
E7028 DCR, AC FH
Stainless Steel ~ E308-15,16  DC,AC FY,OH,H Welding stainless stecl 301, 302, 303 304, 308
E309-15,16  DC,AC F V.OH, H Welding 309 alloy at elevated temperature application
and dissimilar metals
E310-15,16  DC,AC F,V,OH, H Welding type 310 and 314 stainless steel where high
corrosion and clevated temperatures are required
E316-15, 16 DC,AC E V,OH,H Welding type 316 stainless steel and welds of highest
quality. Contains less carbon to minimize carbon
transfer in the weld, Type 316 reduces pitting
corrosion
E3M7-15,16  DC AC EV.OH . H For welding all grades of stainless steels
Low Alloy E7011-Al DCR, AC F V,OH, H For welding carbon moly steels

DER—Direct Current Reverse Polarity
DCS—Direct Current Straight Polarity

2

EV.OH,H For low alloy, high-tensile strength
F V.OH H For low alloy, high-tensile steels
AC—Alterating Current

F—flat, V—vertical, OH—overhead, H—horizontal

Different metals Electrode coding

and Applications.

parhladsharma@gmail.com




www.parhladsharma.in

Typical Welding Parameters of Mild & Low Alloy TIG, MIG
Diameter of Wire
Process Voltage (V) Amperage (A) Shielding Gas
Inches | Millimeters
035 0.9 10-12 50 ~70 100% Argon
045 1.14 10-12 70-100
TIG (GTAW)
1116 16 12-15 100 - 125
32 24 15-20 125-175
1/8 3.2 1520 175 - 250
035 0.9 28~ 32 165 - 200 98% Argon + 2%
MIG (GMAW) Oxygen
Spray Trangter | 045 1.14 30 - 34 180 - 220 or
75% Argon + 25%
116 16 30 - 34 230 - 260 co?
035 0.9 22-25 100~140 | 100% CO*
MIG (GMAW)
Short Circuiting 045 1.14 23-26 120 - 150 75% Argon + 25%
Transfer co’

See picture for some parameters.
Questions:- 1. What is the importance of gas mixtures in CO2
2 How many type wire size used in Co2

3 describe the wire feeder system with part diagram.

Assignment:-

Welding wires used in CO, welding, diameter designation as per specification.
Various gases and gas mixtures used in MIG/MAG welding and Its application. Wire feed
system: Types, uses, limitations, care and maintenance. Flux cored arc welding: description ,

advantages, welding wires , diameters and specification.

Checked By Instructor
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