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LESSON PLAN

Date Trade:- Welder

Name Unit/Lesson:-Forty One

Subject:- Argon/helium gas properties and uses. GTAW defects ,causes and remedies.
Motivation:- In previous lesson we discuss GTAW process and other details like Tungsten

electrode , welding parameters and equipments ,polarity, Torches etc.

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

INTRODUCTION:- Argon and helium gases are inert gases and use for shield the weld

area. GTAW defects are causes due to wrong selection of electrode , positions and filler

metals.
Topic Information Point Spot Hint
Argon gas Argon and helium gases are inert gases and
shielding the weld area during Welding from
oxidations.

Properties of Argon and Helium gases
Chemical Formula Ar
Minimum Purity 99.997%
Normal Boiling Point -302 °F (-185 °C)
Liquid Cylinder Outlet CGA 295 (Liquid)
MSDS P-4564
CAS Number 7440-37-1 (R)
UN Number 1951
US DOT Name Argon, Refrigerated Liguid
US DOT Label Nonflammable Gas
US DOT Class 2.2 Nonflammable Gas
Cylinder Style Volume () Pressure (psig) Part Number
160 Liter 4 460 230 AR LC160-230
200 Liter 4 961 230 AR LC200-230
230 Liter 5,290 230 AR LC230-230
250 Liter 6.080 230 AR LC250-230
450 Liter Microbulk 12,478 350 AR LC450-350
1000 Liter Microbulk 28,225 350 AR LC1000-350
1500 Liter Microbulk 42 950 350 AR LC1500-350
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Property
Density (g/dm®
Boiling paoint (k)
Melting point (k)

Enthalpy of vaporization (kJ/mol)

Helium| Neon |Argon | Krypton| Xenon| Radon

01786 |0.9002 1.7318) 3.703

4.4
0.95
0.05

Solubility in water at 20 °C (cm¥fkg) | 561

Atornic nurmber
Atomic radius (calculated) (prm)
lanization energy (kJ/fmal)

Allen electranegativity

2
31
2372
4.16

273 | 574 121.5
247 | B3b 115.5
1.74 | B.A52 9.05
105 | 336 59.4
10 18 35
35 1 =ra]
2080 | 1520 1351
479 | 3.24 2497

5857 | 9.497
1BE.E | 211.5
161.7 | 202.2
1265 | 181
105.1 230
54 (=15
108 120
1170 | 1037
258 2.60

Xe

Ar

He

N,

Atomic number

o4

18

2

T

Atomic mass,_amu

13129

30,048

4,003

14,01

Atomic radius, pm

131

B8

49

1o

Gas density, (lquid densiy),
kg/m

5.54,
[3057)

1784,
11394)

0.1785,
122)

1.251,
(806.5)

Ratio of molar heat

capacities, (y)

1.667

1.667

1,667

14

Tcri[, DC @ atm

16,6, (8°C
@ 50bar)

(122°C
@ 50bar)

267.96

(-146.9°C
@ 50bar)

T, °C

108

186

268,785

-195.8

Tmelh DC

117

1893

272.05

210.1

Thermal conductivity, W/mK

0.00565

0.01772

0.14

002583
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GTAW Defects and Remedies

pom welds

1. Shon are with axeaption of
rogen and stainless

2 Imﬂ iont ouddling time

3. Impaired base metal

4. Poor electrode

8. Improper shisld coverage

WHAT T0 DO

1, Chock Impurities in base

2 Allow sulficlent puddling time

4. Weave your weld 10 eliminate
in holes
5. Use proper electrode lor job

cracked welds

WHY

1. Wrong electrode

2. Weld and parts sizes
unbalanced

3, Faulty welde

4. Faulty proparation

8. Aigld folnt

WHAT TO DO

1, Design structure o eliminate
rigld jolnts

2. Heat parts belore welding

5. Make sound walds of gaod
fusion

6. Adjust weld size 1o pants size

1. Allow Joints a proper and

3. Faulty preparation
4. Overheating at jolnt

lor gases 10 escape 8. Hold lonaer are % :vold welda in stfing beads uniform gap
\ . . Koep ends frge 10 Mave a8 8. Work with amperage s Iow o8
3. Use proper current 7. Chack shield gas Iong 88 possible bosalbl perag
poor penetration poor appearance
WHY WHY
1, Speed too laat 1, Faully elecirode
2. Eloctrode too large 2. Overhang
3, Current 100 low 3. Improper use of electrode
4, Faulty preparation 4, Wrong arc voltage and current
WHATTO DO 2 Selact alaciroda accordingto | WHATTODO
1. Usa onouah current fo oblain ~ welding aroove size 1. Use a proper walding tech- 3. Use a uniform weave
desired penelration-weld 3. Loave proper gap al bottom nique 4. Avoid overly high current
slowly of wald 2. AVOI0 overneating
wa
m""" poor tusion
1, Shrinkage of weld metal Sl e v W WHY
2, Fauiy clamping of pans 1, Wrong speed

2 Cumm improperly adjusted
3. Fautty preparation

2. Avoid using an overly largo
slactrode

3. Avold axcassiva waaving

diatonce lrom vertiool plane
in making horizontal fillet
wold

WHAT TO DO 5. Use DroDer sequence 4. Improper electrooe 8ize
1, Pm Joint edges belore 6. Clamp or tack parts property | WHATTO DO
weld ng ~back-up 10 cool 1. Adjust electrode to match 3 Select proper current and
2. Weld mor 1. Adopt a proper welding i voll
3, Avold o: proceoure 2. Waave must be suMlicient 10 4, Keop welg metal from Nowing
belween parts 8. Use high speed, moderate melt sides of joint away from plates
4. Prelorm pm belore welding penatration process
WHY brittle welds
1. hullby roelrm of gun WhY
manipulation
2, Faulty electrode usage ; ?an"“m'm
| 3. Current 100 high ) Mmrhardmd by alr
;.WM 1000 4, Use moderale current, weld | WHAT TO DO :
1. Use & uniform weave In butt slowly f. Preheat at 300" to 800 F.Il 3. Strass relieving aMer walding
walding 5. Hold electrode at sale welding on mediym carbon 4. Us low hydrogen processes

sluel ur cyrlaln alivy slewly
¢ Make multiple layer welds

for Increwyed weld ductiity
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Weld Joint Discontinuities

Misalignment (hi-lo)
Undercut

Underfill

Concavity or Convexity
Excessive reinforcement
Improper reinforcement
Overlap

Burn-through
Incomplete or
Insufficient Penetration

Incomplete Fusion

Surface irregularity

Overlap
Arc Strikes

Questions:-

Inclusions

e Slag

» Wagon tracks
¢ Tungsten

Spatter
Arc Craters

Cracks
e Longitudinal
¢ Transverse
e Crater
Throat
Toe
Root
Cold or delayed

Underbead and
Heat-affected
zone

1. Write the boiling point of argon gas?

2. What is penetration and how it is important?

3. Write two GTAW defects and their causes?

Base Metal

Discontinuities
Lamellar tearing
LLaminations and
Delamimations

Laps and Scams
Porosity

Uniformly Scattered

Cluster

Linear

Piping
Heat-affected zone
microstructure
alteration
Base Plate laminations

Size or dimensions

Next Lesson:- Friction Welding process, equipments and application. Laser beam welding

and electron beam welding.

Assignments:- Argon/helium gas properties and uses. GTAW defects ,causes and remedies.

Checked by........cccceenninnn. Instructor...............c.oeee.
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