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SICIP-LE-WEL-01-O



(Module) —

SICIP-LE-WEL-01-O

(Learning Outcomes):

(Assessment Criteria):

(Consumable)



(Information Sheet) — .

(Contents):
>
>
>
()
(MIG)

MIG (Metal Inert Gas) \

(TIG)
TIG (Tungsten Inert Gas)

(Shielded Metal Arc Welding)
: (SMAW),



(SAW)

(FCAW)
(FCAW)

()

90






Spot Welding

Seam Welding

Butt-Weld with Backing Strip

()

(Arrow Side):

(Other Side): ,
(Double Weld): ( ) :

(Multiple Welds Symbol):



(Single and Double):

(Pitch and Spacing of Welds):

(Terminology):

Welding Symbols

3.1 Examples:

(A

3.1.1 Arrow side

AV
3.1.3 Both sides (Double weld)

6

(_A_A_
| 8 8

3.1.5 Weld leg

(Root Face):

(Root Opening):

<« A

3.1.2 Other side

< e

3.1.4 Multiple welds

<
< 5/8 — 60,

3.1.6 Pitch & spacing



(Throat of the weld): :

(Leg of the weld): (

(Face of the weld):

(Weld Metal):

(Heat-Affected Zone, HAZ): -

(Weld Penetration):

- (Back-gouging): -

(Root Reinforcement):



TIG ?

a) Stick Welding

b) TIG Welding

c) MIG Welding

d) Flux-Cored Arc Welding

13 7

T
a) Groove Weld

b) Fillet Weld
c) Butt Weld
d) Spot Weld

a) TIG Welding

b) MIG Welding

c) Stick Welding

d) Submerged Arc Welding

[13 1)

a) Back Weld
b) Plug Weld
c) Fillet Weld
d) Seam Weld

(Self-Check) - .

So



TIG
- TIG

. MIG (Metal Inert Gas)

. b) TIG Welding

T
. a) Fillet Weld

. b) MIG Welding

. ¢) Fillet Weld

(Answer Key) - .

M



Instructions:

- ()
- ()
Procedure ( )
. (PPE)
. (OHS)
Job Specification Information:

(

3R
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()

YV V.V V

(Contents):

(Consumable)

(Information Sheet) — .

o8



(Cast Iron):

(HSLA):

S St o N
Nickel Alloys

_~ Cast Iron-.
R =i

~ _—y
Magnesium Alloys

Zirconium

M(q



() (Consumable)

(SMAW ): SMAW ( )
(TIG ): TIG ( )
(MIG ): MIG ( )
MIG
(FCAW ) - (FCAW)
MIG
(SAW) : (SAW)
SAW

450°C

M)



Welding Electrodes Filler Rods (for TIG Welding) Welding Wire (for MIG Welding) Flux-Cored Wire (for FCAW)
(for SMAW)

| p
| COATING _ I =
== ' POWDER -ELCEC(R?‘%:
G : BB COATI
e $ o
SAW Wire (for Submerged Arc)

Brazing Rods and Wire Soldering Materials

Coating Materials

()

(Argon): (inactive gas),

, TIG (Tungsten Inert Gas) MIG (Metal Inert Gas)

(Coy): (active gas)
CO:2 MAG

(Helium): TIG

o4



()

(Oxygen):

(Nitrogen):
(Hydrogen):
(Mixtures of gases):
) CO:

(Active gases):

(Inert gases):

(Stainless Steel Rods):

(Carbon Steel Rods):

CO.,

o



(Alloy Steel Rods):

(Aluminum Rods):

MIG

(Nickel Rods):

(Copper Rods):

- (Copper-Phosphor Rods):

(Manganese Rods):

(Flux Cored Rods):
MIG

(Mixed Gas Rods):

TIG

bY:)



(Self-Check) - .

0

MIG

A~ o~ A~ T~ A~ o~ A~ —~ o~~~ —~ o~ —~ —~ o~~~

<mON <mOoOAN <mOAN <mOoOAON <mOoOAON

~



, CO2,

MIG

(Answer Key) - .

0



Instructions ( ):

()

()

Procedure ( )

(OHS)

(PPE)

Job Specification Information (

A8
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(Information Sheet) — .

(Contents):

vV V VYV

()

(Industry Standards) (Common
Welding Defects)

e American Welding Society (AWS)
e International Organization for Standardization (ISO)
e American Society of Mechanical Engineers (ASME)

External Defects ( )—

Internal Defect ( )— :
(Defects)
( American Welding Society (AWS) International Organization for

Standardization (ISO))

38



Porosity ( )

Cracking ( )

(HAZ)

Hot crack
Cold crack

Incomplete
Fusion (

)

Incomplete
Penetration

( )

Overlap ( )

Undercut

( ):

Spatter ( )

Distortion

( )

Burn-through

(-)

e



Underfill

( )

Slag Inclusion

( )

Cold Laps (

)

Hot Cracks (

)

Lamellar Tearing

( )

External Defects (
Internal Defects (

Welding Society (AWS)

Internal External

American

International Organization for Standardization (iso standards

(Inspection

Y



e Visual Inspection ( )
e Non-Destructive Testing (NDT)
e Destructive Testing
External Defect

, Internal Defect

External Welding Defects ( ):
, External Defect

e Undercut

e Overlap
e Spatter
e Underfill

e Surface crack
e Burn-through
« Distortion

Internal Welding Defects ( ):
, Internal Defect

Internal defect ,
e Radiographic Test (RT)
e Ultrasonic Test (UT)
e Magnetic Particle Test (MPT)
e Dye Penetrant Test (DPT)
Non-Destructive Testing (NDT)

e Slaginclusion

e Internal porosity

e Incomplete penetration
e Incomplete fusion

(G )-



()

()

()

Lamellar tearing
Internal cracking

(Factors Causing Welding Defects)

(Human Factors)

Incomplete fusion
Slag inclusion
Undercut

(Equipment Factors)

Spatter

Porosity
Burn-through

(Welding Parameters)

Undercut
Burn-through
Excessive spatter

, )-

W



()

e Incomplete penetration
e Incomplete fusion
e Overlap

()

(Material Factors)

()
()

e Cracking
e Porosity
e Lamellar tearing

(Environmental Factors)

e Porosity
e Oxidation
e Surface defects

(Joint Design & Preparation)

e Incomplete penetration
e Incomplete fusion
o Distortion

(Heat Control Factors)

D



« Distortion
e Hotcrack
e Coldcrack

() /
(Visual Inspection)
(Severity) ) )
. NDT
Crack( )

Undercut ( )




Overlap ( )

Spatter ( )
Burn-through( - )

Underfill ( )

UNDERFILL




Distortion (

(Severity)

)

©3



(Self-Check) - .

(Visual)

(Porosity)

(X-ray)

<

—~ o~ —~

<m OO0

(Porosity)

AN~

<m OO0

—~ o~

<mOAON

()



(Answer Key) - .

: : : : (Porosity)
?
(Internal) (External)
(Visual) ?
?
(Porosity) ?
?
: C)
?
: B)
?

: B)

(Porosity) ?
: C)

?

: C)

08



Instructions (

()

()

Procedure (

)

(OHS)

(PPE)

Job Specification Information (

\ltq



Y



()

>
>

>

(Information Sheet) — .

(Contents):

(Quality Control)
(Industry Regulations)

(Welding Quality Control)

(Industry Regulations & Relevant Codes)

American Welding Society (AWS)

American Society of Mechanical Engineers (ASME)
International Organization for Standardization (ISO)
British Standards Institution (BSI)

09



e AWS D1.1 - Structural Welding Code (Steel Structure
e ASME Section IX —Welding Qualification
e 1S0O 9606 — Welder Qualification

) Welding Procedure Specification (WPS)
WPS —
. (SMAW, GMAW, TIG )

WPS

) Welder Qualification (WPQ)

. (1G, 2G, 3G, 4G)

. (Dry Oven )
Material Test Certificate (MTC)

) (Inspection & Testing)

=

Visual Inspection ( )
Non-Destructive Testing (NDT)
= Ultrasonic Testing (UT)
» Radiographic Testing (RT)
= Magnetic Particle Testing (MT)
= Dye Penetrant Testing (PT)

N

b



3. Destructive Testing ( )

(Welding Quality Control Standards):

(Standards), (Codes) (Guidelines)

1. American Welding Society (AWS)
AWS ) '

e Structural Welding Code ( AWSD1.1 - )
e Welding Procedure Specification (WPS)
e Welder Qualification
e Inspection Acceptance Criteria
AWS ) )

2. International Organization for Standardization (1SO)
1ISO ,
ISO :
e [1SO 9606 — Welder Qualification
e [1SO 3834 — Welding Quality Requirements
e [1S0O 5817 —Weld Defect Acceptance Levels
ISO

3. American Society of Mechanical Engineers (ASME)
ASME

e ASME Section IX —Welding & Brazing Qualification

ASME

4. European Union (EU) Welding Standards (EN Standards)
EN (European Norm)

e EN 1090 - Structural Steel & Aluminum Structures
¢ EN ISO 9606 — Welder Qualification
EN CE Marking

5. British Standards Institution (BSI)
BSI

(V)



e BSEN
¢ UK
BS EN ISO

6. International Institute of Welding (11W)
HW )

. (IWE)

Hw

7. Canadian Standards Association (CSA)
CSA

e CSAWA47.1 - Certification of Companies for Fusion Welding
o CSA W59 —Welded Steel Construction
CSA

8. ASME Boiler and Pressure Vessel Code (BPVC)
ASME BPVC

e Section | — Power Boilers
e Section VIII — Pressure Vessels
e Section IX - Welding Qualification

9. Welding Research Council (WRC)
WRC ) '

e Welding stress analysis

WRC ASME
()
(Qualified) (Certified)

8o



(Welder Qualification)

. Welding Process ( SMAW, GTAW, GMAW)

. Welding Position (1G, 2G, 3G, 4G )
. Material Type Thickness
. Welding Procedure Specification (WPS)

Welder Qualification Record (WQR/WPQR)

(Certification)

. (Renewal)

) AWS
e Structural Welding Code
o Certified Welder (CW)
e Inspector Welding Engineer

)ASME
e Section IX

) ISO
e [1SO 9606 Welder Qualification

) W
¢ International Welding Engineer (IWE)
e International Welding Technologist (IWT)

85



()

(Visual Inspection):

(Acid Testing):

(Temperature and Pressure Testing)

8%



(Strength Testing)
. (Tensile Test):
. (Bend Test):

(Chemical Composition Inspection)

(Following Industry Standards)
ISO 3834, ASME,
(American Welding Society)

AWS

89



- (self-Check) - .

a) Visual inspection

b) Strength testing

C) Weight testing

d) Chemical composition analysis

?

e

88



(Answer Key) - .

ISO, ASME, AWS

, visual inspection, tensile
test, chemical composition analysis

?

: AWS (American Welding Society), ASME (American
Society of Mechanical Engineers), SO (International Organization for
Standardization)

:d)

: C) Weight testing

8¢



SICIP--LE-02-O

8Y



(Module) -

SICIP-LE-WEL -02-O

(Learning Outcomes): :
(Consumable)

(Assessment Criteria):
(WPS)

(Consumable)

PPE

(Consumable)

819



8b



()

YV V.V V

(Contents)

(Information Sheet) — .

(Consumables)

(WPS)

(Consumable)

(WPS)
( ) (

8%



WPS

(WPS):
(WPS) :

WPS ;
(MIG, TIG, , )

(WPS)
(Joint Information):

. Butt joint, Lap joint, Corner joint, Tee joint, Edge joint

(Technical Information):

(MIG), (TIG), (SMAW)

(Joint Preparation):

(Welding Details):

¢o



. : , TIG MIG,

(Back Gouging):

(Relevant Standards):

AWS (American Welding Society): AWS -
AWS A5.1,

ISO (International Organization for Standardization):
= 1S0O9001:2008 ,

= 1SO 3834,
EN (European Norm):
= EN10025:

= EN ISO 15614: \

ASME (American Society of Mechanical Engineers): ASME Boiler and Pressure
Vessel Code,

(@



()

(Base Materials Identified):
(Base Materials):

(Ferrous Materials):

(Non-ferrous Materials):

(Base Materials)

(alloy)

@R



(Base Materials): (Steel) —
( )
(Mild Steel):
) %-
MIG, TIG)
. ASME A36 EN 10025
(SMAW),
(Carbon Steel):

. ASME SA516, ASTM A105

SMAW, MIG, TIG

(MIG, TIG, Stick,

(MIG),

(

(TIG)

. SMAW,

@9



(Alloy Steels):

. . ASME SA387, ASTM A335

TIG MIG

()

(Base Materials)
(Consumables)

(Consumables):

(Base Materials):

> (Filler Metal):

AWS A5.1

AWS A5.5

@8



(Shielding Gas):

CO, CO,
(Welding Position):

(Flat Position):

" AWS A5.1
" C02
(Horizontal Position):

(Vertical Position):

. . C02

(MIG, TIG, SMAW)

ce



()

(Consumable)

(Visual Inspection):

(Testing): ,
(Tensile Test):

(Strain Test):
(Charpy Test):

(Humidity and Storage Condition):

(Types of Defects in Consumables):
(Porosity):

&Y



(Cracking):

(Abnormal Fusion):

(Unwanted Molding):

(@]



(Self-Check) -

(WPS)

(WPS)

—~ o~~~

<mOAON

—~ o~~~

<mOAN

~ o~ A~

<m OO0

—~ o~ A~

<mOAON

(¢4



(Answer Key) - .

(WPS)
WPS
?
?

(WPS)
: B)
: B)

?

: B)
: B)

@



VYV V V V

()

MIG

(Information Sheet) — .

(Contents):

MIG
(SMAW) - (FCAW)

(Metal Inert Gas):
; feed

(Tungsten Inert Gas):

, TIG

Yo



(SMAW):

(FCAW):

- MIG

F-Clamp (Bar Clamp)

WELDING CLAMPS

Locking C-Clamp

Bl Ground Clamp

Magnetic Welding Clamp

L



(Grinders):

(Chipping Hammers):

(Safety Gear):

Bench Grinder

Portable Grinder

(Ear protection):

(Respirators):

N



()

()

YO



()

L8



e



(Self-Check) -

N~

<mOAN

N~

<mOAN

—_~ o~

<m OO0

—_~ o~

<mOAON

LYy



(Answer Key) -

L]



Instructions ( ):

()
()
Procedure ( ):
(PPE)
(OHS)
Job Specification Information (
/
( )

b






(Information Sheet) — .

(Contents):
> PPE
>
> , -
( ) PPE
Precautions PPE
(safety precautions)
(PPE) ,
PPE ,
Precautions PPE
PPE Precautions
PPE
~— 2> WE
5.1 Safety glasses 5.2 Ear plugs 5.3 Gloves
5.4 Apron 5.5 Helmet 5.7 Safety shoes
- / V
» )

Precautions PPE

qo



()

(Butt Joints):

(Lap Joints):

(Corner Joints):

- (T-Joints): -

Precautions

PPE

R b



(Thickness of Parts):

(Root Opening):

(Root Face):

(Bevel Angle):

(Groove Angle):

(Effective Throat Thickness):

( ) ) -
(Dimensions): :
. (Thickness):
. (Width):
. (Length): )
(Angles): :
. (Bevel Angle):

R



(Groove Angle):

(Corner Angle):

(Fit-Up): -

(Root Opening):
(Root Face):
(Throat Thickness):

(Resistance to Stress):

Qv



~—

gcom>

~—

com>

gom>

goxz2

- (self-Check) - .

PPE (Personal Protective Equipment)
?

PPE

~—
1

PPE

Qa8



(Answer Key) -

PPE (Personal Protective Equipment)
?

PPE

q¢



Instructions ( )

()

()

Procedure ( )

(OHS)

(PPE)

Job Specification Information (

R\



aq



()

Y V.V YV VY

(Contents):

(Information Sheet) — .

v



()

P®



()

220V 380V



(WPS)

bd



WPS

(Voltage):
(Current):
(Gas Flow Rate):

(Speed):

- WPS

- WPS

(WPS)

- WPS

WPS

WPS

w3



()

b9©



()

(trial run)

b8



b



by



(Self-Check) -

~_~ N~ ~_~ N ~ ~_~  ~ ~~ =~ ~—~ =~

bq



(Answer Key) -

bb



PPE:

(PPE)

(Job Sheet) - .

(Specification Sheet)- .

WPS

b



o



(Contents):

>

>

>

>
()

(Welding Positions):

Flat Position ( ):

vertical joints

Horizontal Position (

Vertical Position ( ):

L

Overhead Position (

(Information Sheet) — .

horizontal

»d



(Welding Specifications):

o MIG, TIG, Stick Welding

()

(Current):

overhead vertical ,
Flat position \

(Voltage):

A



horizontal vertical ,

(Travel Speed):

, vertical
position ,
Flat position

(Polarity): ,

a) DCEN (Direct Current Electrode Negative):

b) DCEP (Direct Current Electrode Positive):

overhead ,
C) AC (Alternating Current):

, DCEN (Direct Current Electrode
Negative) , DCEP (Direct
Current Electrode Positive) vertical :

(Number of Passes):

a) (Single Pass):

b) (Multiple Passes):

>9



C) : , vertical

overhead
d) : ,
()
: (Current),
(Voltage),
(Travel Speed),
(Polarity),
(Welding Time)
(Current):

o FlatPosition: ,

e Vertical Position: ,
e Overhead Position: ,

(Voltage):
o Flat Position: ,

e Vertical Position: ,
e Overhead Position:

(Travel Speed):
o Flat Position: ,

8



()

Vertical Position:

Overhead Position:

(Polarity):

DCEN (Direct Current Electrode Negative):

DCEP (Direct Current Electrode Positive):

(Welding Time):
Flat Position:
Vertical Position:

Overhead Position:

(Objective of Trial Weld):

overhead

¢



(Trial Welding Process):

(Evaluation of Trial Weld Results):

. (Bonding Strength)

. (Cracks or Defects)
. (Consistency and Solidarity)

Y



(Self-Check) -

<m OO0

<mOAON

—~ o~ A~

<m OO0

—~ o~ A~

<m OO0

»9



DCEP

(Answer Key) -

DCEN

DCEP DCEN

b



(Job Sheet) - .

| (Working Procedure/Steps):
(PPE)

(Caution):

(Specification Sheet)- .

PPE:

>



(Required Materials):

Welding Position Diagram

7777
//// _‘/

1G - Flat Position

=a\

2G - Horizontal Position

doo



SICIP-LE-WEL-03-O
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(Module) -

SICIP-LE-WEL-03-O

(SMAW) ,

(Learning Outcomes): :

(Assessment Criteria):

PPE

SoR



(Contents):

PPE

YV V VYV VVYVY

()

(SMAW)

Joint, Corner Joint

y 1G, 2G, 3G

() ,

(Information Sheet) —

, Butt Joint, T-

09



MIG

TIG

AC
AC

AC

DC
DC

(SMAW);

(GMAW):
MIG
(GTAW): TIG

(FCAW):  MIG

AC

(DC)
DC

yo8



(Chipping Hammer):

(Pliers): :

(Wire Brush):

(Weld Gauge):

(Welding Table with Positioner):

/ (Job Holding Devices/Fixture):

(Hand Grinder):

(Hand Drrill):

polte



()

joint-

(MIG, TIG,

(

(

T-joint, Butt-joint,

Corner-

Sov



. AC DC , DC

, AC
()PPE
(PPE) )
' 1 (PPE) !
PPE
(Protective Mask): : v
, TIG  MIG
(Eye Shield): :
uv
(Goggles): :
(Safety Shoes):
(Apron):

yo19



()

(Helmet):

(Leather Gloves):

(Full Sleeve Leather Jacket):

Rusting
Rusting

Rusting

Sobr



()

Butt-joint, Corner-joint,

T-joint

dod



()

(Butt Joint):
(Corner Joint):
(Edge Joint):
(T- Joint):

(Fillet Joint):

(Flat Position):

(Horizontal Position):

(Vertical Position):
(vertical)

(Overhead Position):



(Arc Welding): :

(MIG Welding): (MIG) ,
(T1G Welding): (TIG) :
(Plasma Arc Welding):

953



(Self-Check) - .

N A~

<m OO0

A~~~

<m OO0

PPE

N A~

<mOADN

R



gomz

(Answer Key) -

PPE 2
: PPE

99
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(Job Sheet) -

/

PPE (Personal Protective Equipment)

(Caution):

N¢



(Specification Sheet)- .

PPE (Personal Protective Equipment):

(Required Tools & Equipment):

(Required Materials):
. /

/ |  (Diagrams/Layout/Drawings):

NN



(Information Sheet) — .

- (Job),

(Contents):
>
> : I,
>

()

994



(current)

Welding Equipment & Holding Devices

Connect Cabl —"

« Protettive
“\ Jacket

bR 4



()

()

(Safety Guards)

(Dust Collection Devices)

0%



(Bead Practice)

(Flat position):

(Horizontal position):

(Vertical position):

30



<o oA

<ooA

<do0

<O 0

9



(Answer Key) -

9



(Job Sheet) -

(PPE)

oY



(Specification Sheet)-

PPE (Personal Protective Equipment):

Flaz Pecilizs

1=

Horoosy Pusnen

Vertical Position

o8
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YV V V V

(Contents):

(Information Sheet) — .

(HEZ)

R



()

(Flat Position):

(Horizontal Position):

(Vertical Position):

RV



()

R4



()

(Visual Inspection):

(Dye Penetrant Test):

(Re-Testing):

R



(Re-Testing):

3R






()

VV YV VYV

(Contents):

(Information Sheet) —
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()

(Cleanliness Protocols)

299



(Deep Cleaning)

(PPE)

208



()

(PPE):

PPE

20¢



()

(Tool Board):

20



()

(Maintenance)

(Preventive Maintenance)

(Corrective Maintenance)

209



(Good Housekeeping)

(Emergency Exit)

2ok



(Self-Check) -

N~~~

N~~~

N~~~

N~~~

N~~~
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(Answer Key) -

?
(hazards)

)80



(Job Sheet) -

/ (Working Procedure / Steps):
(PPE)

(Caution):

(Specification Sheet)-

Required PPE

283



akrwnhpRE

Required Tools & Equipment

Required Materials

( )
/ / (Diagram)

| Welding Machine |
| |

| CoolingFan |

(I |
| [Ventilation] |

Electrode

Welding Machine Body
Cooling Fan & Ventilation
Power Cable

Electrode Holder
Welding Torch / Nozzle

98



SICIP-LE-WEL-04-O

289



(Module) -

SICIP-LE-WEL-04-O

(Learning Outcomes): :

(Assessment Criteria):
PPE

288



(Information Sheet) — .

(Contents):
PPE

YV VV VYV

( )PPE

()

(Tools)

. C-clamp ( - ) -

(Hack Saw) c

8¢



(Pliers) ’
(Wire Brush) ,
(Weld Gauge)
(Blacksmitt,1 Tong)

(Welding Table with Positioner)

/ (Job Holding Devices/Fixture)

(Hand Grinder)

(Hand Drill)

(Soldering Tools)

(Gas Welding Set and its Accessories):

(Oxygen Cylinder):

°8Y



(Acetylene Cylinder):
(Oxy/Acetylene) (Cylinder ,Pressure Gauge):
(Oxy/Acetylene) (Working Pressure Gauge):
(Oxygen Regulator):
(Oxygen Hose):
(Spark Lighter):
(Apparatus Wr,ench):
(Welding Torch): ,
(Torch Tip/Nozzle): :
(Oxygen Hose Connt;ctions):
(Acetylene Hose Connections):
(Acetylene Regulator):
(Acetylene Hose):
(Twin Hose): ( )

(Welder Hose Joints): :

o819



(Coupler Joint Socket):

(Coupler Joint Plug): ,

(Cutting Torch): ,

(Mild Steel):

(Carbon Steel): :

(Cast Iron):

(Aluminum): : -

(Brass):

(Brazing Materials): :

(Soldering Materials):

28b



()
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()

(Technical Drawings):

(Perspective View):

d¢o



()

20



(Jig):

(Fixture):

(Positioner):

2:R



/

[Pozitioner

2@



(Self-Check) - .

®©

O O T

Q0

o

®©

©

®©
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—_— A~ — — — A~ —_
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(Answer Key) - .
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(Job Sheet) - .

(PPE)

oY



(Specification Sheet)- .

Required PPE:

Required Tools & Equipment:

( )

Required Materials:

oA



|  (Diagram):

Gas We/o{ing Setup & Accessories

— WELPING TorcH

& Wire BrusH

ey



()

VV V VYV

(Contents):

(Information Sheet) — .

20D



()

o



)

(flame hissing)

oy



()

(Lap Joint):

(Butt Joint):

(Tee Joint):

(Corner Joint):

(Flat Position):

IITII

MURY



(Horizontal Position):

: PPE

ML)



PPE

oL8



() ,

(Visual Defects)
(Internal Defects)

(Porosity):

(Cracks):

(Incomplete Fusion):

(Slag Inclusions):

(Overlap):

(Excessive Size):

M\leq



()

(Void):

(Porosity)

(Filler Metal Lack):

(Joint Failure):

(NDT):

(Visual Inspection):

)

(NDT):

(NDT)

QY



(Crack) ; ,

(Incomplete Fusion): ,

(Slag Inclusions): :

29



(Self-Check) - .

N~~~

N~~~

N~~~

N~~~

N~~~

oL



(Answer Key) - .

(adjust) ?
(flame)
?
?
?
?
?
?
?
?
?

P



(Job Sheet) - .

(PPE)

(Specification Sheet)- .

Required Required
Required PPE: Tools & Equipment: Materials:
. / . . —
. o | LPG .

Y90



Required Required
Required PPE: Tools & Equipment: Materials:
[ ] [ ] [ ] (
. / - . )
. / L4 ( ):
( ) . . . 100 X
° 50 x3
o . - 10-15
. / . . Lap Joint
. / . . Flat Position
. /
/ / (Diagram):
GAS WELDING
Position — Flat & Joint — Lap
Work Pieces Welding Setup (Flat Position)

Top View of Lap Joint

Plate - Mild Steel

4

|<—'50 mm —»{ _T

j«—— 100 mm —»

3 mm

Cross Section of Lap Joint

Bead J 7 Y ;)\_

Welding Torch

Flame

[

J' Direction of Travel

Welding Sequence

2 ¥ 22k
e . j

e Keep torch angle ~45°

e Maintain even travel speed

e Clean edges before welding

293



(Information Sheet) — .

(Contents):

VV V VYV

()

(oxidize)

oxy-fuel cutting process
, LPG, )
) Preheating:
) Cutting Oxygen Jet: :

0AR



e LPG
LPG/
. /

oxy-fuel cutting

299



, pressure chart

. Neutral Flame:
. Oxidizing Flame: ,

. Carburizing Flame:

°a8



sae



()

/ILPG/

)

2qY



a9



b



Hot work permit

295



()

PPE

(

ILPG/

)



o



PPE

(Straight Cutting)

SR



o0



|

b8



()

(burr)

(workflow)

Zig zag cutting, L cutting, Round cutting

(rough edge),  (burr), :

e



oY



()

(burr),

ora



b



ord



pY:1e)



(Self-Check) -

N~~~

N~~~

e N N

N~~~

N~~~

b M)



(Answer Key) - .

OB



(Job Sheet) - .

(Straight Cutting)

(PPE)

259



(Specification Sheet)- .

(Straight Cutting)

Required Required Required
PPE: Tools & Equipment: Materials:
/ . . /
(LPG/Acetylene) . ( )

[ ] [ ] (
. / , )

/ . ()
. . 150 x 75 X
. / 6
. . . Straight
. / Cutting
° / b /
. /
. /

Gas Cutting: Straight Cutting

Gas Cutting Torch
e

Cutting Direction >

7 Ciuiae Ruler T

7 Me'l:al VVPlate”—y;r LA
ell LT TTAET
a1\
Oxygen Jet 'I'

58




()

YV V V V

(Contents):

(Information Sheet) — .

by (e



b



()

9



()

oob



PPE

b 1.3



, finished job ,
finished job :

, , finished job
standard place standard procedures

. Standard place: , finished job —

« finished product rack

. Standard procedures: —

00



Hose pipe, cable, regulator
Cutting torch  welding holder

equipment

Finished job
Finished job

finished job

Finished job
tag, mark identification label

tools, equipment

. Tools, equipment finished job
: standard place

finished job

equipment
Finished job

finished job

R0Y



- (self-Check) - .

"
. Finished job
cutting torch
)
)
)
)
?
)
)
)
)
. Waste materials ?
)
)
)
)
. Tools, equipment finished job
)
)
)
)
?
)
) finished job
)
)

0%



(Answer Key) - .

, ?
?
?
. Finished job ?
cutting torch ?
)
?
b))
. Waste materials ?
)
. Tools, equipment finished job ?
)
?
b))

09



(Job Sheet) - .

/ (Working Procedure / Steps):
(PPE)

(Caution):

08



(Specification Sheet)- .

Required Required Required
PPE: Tools & Equipment: Materials:
. / . .
. . . /
. . . (
. . )

i

Cleaning Gas
(Ar/N2)
Cylinder

CLEANING GAS WELDING EQUIPMENT

Regulator Flowmeter
(Cleaning Gas)
4 — = Check Gas Mixi
£ alve as Mixing
a /,./« é o Valve
% L3 6
-— — - 1 Z
Mixed Gas
oo \ Hose Y
() To Welding Torch
¢
—~ : >
— = L N .
7 A i Welding Torch
{ “.. Regulator -
Fuel Gas / (Fuel/Shielding Gas) Cleaning “
Shielding Gas Gas Flow
Cylinder ~
iy
i ‘ — LEGEND
¢ ‘ —> (Cleaning Gas Worksi =
Z L —> Fuel/Shielding Gas crrhrece —— i
==l | —= Mixed Gas to Torch 3

0¢




SICIP-LE-WEL-05-O

0Y



(Module) -

SICIP-LE-WEL-05-O

(GMAW) ,
, GMAW MIG , /
(Learning Outcomes): :
GMAW MIG
/
(Assessment Criteria):
GMAW MIG
MIG ,
PPE
(PPE)
I,
GMAW
MIG
MIG

Butt Tee

09



(Information Sheet) — .

(Contents):
» GMAW MIG
> MIG )
> PPE
>
> I,
> GMAW
> MIG
>

( ) GMAW MIG

GMAW (Gas Metal Arc Welding) MIG (Metal Inert Gas) welding welding
process consumable wire electrode, shielding gas electric arc-
welding drawing welding drawing
drawing- , joint- , weld- , , welding symbol,
welding direction, material specification quality requirement Drawing
interpret joint preparation, welding position, weld

size, defect rework

GMAW/MIG Welding Drawing

GMAW  MIG welding drawing , welding
job —

. joint

. weld

o weld-

o weld

. finishing additional instruction
Drawing welder- drawing

0b



Welding Drawing-
. Title Block: Title block- job- , —
e drawing name
e drawing number
e scale
e material type
e revision number

e date
e prepared by /approved by
title block job- material
. Views of Drawing: welding drawing- view , —

e Frontview

e Topview

e Side view

e Section view

view- component : joint \ weld
. Dimension: Dimension plate, pipe, frame component- v , gap, bevel
angle, root opening Welding job- dimension fitting

welding quality

Welding Symbol-

Welding drawing welding symbol welding symbol
. Reference Line: Welding- line-
. Arrow: Arrow joint- weld
. Tail: reference line- tail , —

e process name
e specification
e electrode/wire type
e special instruction
. Basic Weld Symbol:  symbol weld- —
o Filletweld
e Groove weld
e Square groove
e V-groove
e Bevel groove
e Plug or slotweld
0

(G )-



e Spotweld
e Seamweld
GMAW /| MIG fillet weld groove weld

Symbol-
Reference line- symbol arrow side weld
Reference line- symbol other side weld
symbol weld
welder weld
Weld Type-
. Fillet Weld
metal T-joint, lap joint corner joint , fillet weld

Drawing- symbol

. Groove Weld
Butt joint edge preparation joint- groove weld Groove- drawing-

e Square groove

e V-groove

e Single bevel groove
Groove weld- edge preparation

Joint Type
Drawing interpret joint type joint type —
. Butt Joint: plate
. Lap Joint: plate overlap
. T-Joint: plate ° T
. Corner Joint: plate
. Edge Joint: plate- edge weld
Joint type welding symbol, electrode angle, travel angle weld size

Weld Size, Length Pitch

. Weld Size: Fillet weld- symbol- weld size weld leg
size
mm fillet weld weld- mm
. Weld Length: Symbol- weld- length
o mm mm weld
. Pitch: Intermittent weld- pitch weld segment

segment- center-to-center distance

o



. Continuous Intermittent Weld:

o Continuous weld = joint weld
e Intermittent weld = weld,
Drawing type

Welding Position

GMAW/MIG drawing- job requirement- welding position —
e Flat position
e Horizontal position
e Vertical position
e Overhead position
Position machine setting, gun angle, travel speed bead control
drawing specification- position
Material Specification
Drawing- base metal- thickness —
e Mild steel
e Stainless steel
e Aluminium
e Plate thickness: 3 mm, 6 mm, 10 mm
Material wire type, shielding gas, current, voltage, polarity technique
drawing interpretation  symbol ; material requirement-

Drawing Interpretation-
drawing interpret —

: Title block Job name, drawing number, material, revision

: Drawing view Component- shape, joint location, orientation

. Joint type Butt, lap, T, corner edge joint

: Welding symbol Reference line, arrow, symbol, tail, size, length, pitch

: Weld side Arrow side, other side  both side weld

. Position dimension Welding position, thickness, angle, root gap, edge prep

: Process requirement Wire, gas, current, voltage special note

full job requirement confirm instructor

supervisor-

0D



()MIG :

Welding welding machine, tools
equipment , metal- , plate- , joint type,
welding position machine equipment
machine tools welding quality , defect :

safety
Selection-

MIG welding machine, tools equipment —
fabrication, repair, production, maintenance installation—

Small repair job- machine : heavy
fabrication- machine
. Base Metal- : metal weld .
o Mild steel

e Stainless steel
e Aluminium
metal- wire, shielding gas machine setting
. Metal Thickness: Metal — machine capacity
e Thin sheet metal- low current range
e Thick plate- higher amperage machine
. Joint Type: Butt joint, lap joint, T-joint, corner joint —joint- welding
gun access, current requirement  welding method

. Welding Position: Flat, horizontal, vertical overhead position machine
control, torch handling accessories
. Power Supply Availability: Workshop- single phase three phase power :

Machine power source-
. Continuous production- heavy duty machine : occasional
training light work- smaller capacity machine

MIG Welding Machine-

MIG welding setup- —
e Power source
e Wire feeder
e Welding gun/torch
e Work returns cable / earth clamp
e Shielding gas cylinder
e Gas regulator and flow meter
e Wire Reel
e Control panel

VR

(G )-



machine selection

MIG Welding Machine
. Current Range: Machine- amperage range job requirement
. sheet welding- lower amp control
o medium thickness plate- medium range
e heavy section- higher amp output
machine capacity- , penetration
capacity machine metal weld burn-through

. Voltage Control: Voltage welding arc- length bead profile- machine-
voltage adjustment different material thickness proper arc control

. Wire Feed System: MIG welding- wire feed system Wire feed smooth
constant arc instability, burn-back, irregular bead spatter machine
wire feed system job-

. Duty Cycle: Duty cycle machine continuous welding
Heavy high duty cycle machine Low duty cycle machine
welding machine overheating
, training workshop- duty cycle machine \
production work- duty cycle machine
. Input Power Requirement: Machine single phase three phase power- job place

. workshop training lab- single phase machine
e industrial heavy three phase machine
. Portability: machine : compact portable machine
fixed production line- stationary machine

. Material Compatibility: Machine mild steel, stainless steel, aluminium material-
compatible machine multi-process multi-material support

MIG Welding Machine

. thin sheet metal weld , machine
low amp setting, smooth wire feed stable arc control burn-through
neat weld
. plate- Medium thickness material- capacity
machine : penetration deposition rate

V0



Heavy plate structural job- capacity, duty cycle
wire feed system- machine

. Training workshop- Training environment- user-friendly control panel,
adjustable settings, moderate output range safe operating features- machine

Tools
MIG welding job machine- tools tools
. Chipping hammer: MIG welding- slag , cleaning supporting
hammer
. Wire brush: Weld area , rust/scale removal post-weld cleaning- wire
brush
. Pliers: Hot metal handling, wire tip adjustment pliers
. Spanner / Wrench: Regulator fitting, nozzle tightening machine connection check
spanner
. Measuring tools: Steel rule, measuring tape, try square, vernier caliper fitting

alignment check
. Marker / Soap stone: Cutting line, joint location weld point marking
. Clamp: Workpiece G-clamp, C-clamp vice grip
. File / Grinder: Edge preparation, burr removal, surface cleaning weld finishing-
grinder file

Equipment
MIG welding setup supporting equipment —
. Welding gun/ torch: Gun- , cable length cooling capacity
light-duty gun heavy work- durable gun
. Contact tip: Wire diameter size- contact tip Tip wire
feeding
. Nozzle: Nozzle gas flow control nozzle size
. Earth clamp /work clamp: current return path- earth clamp
clamp arc instability
. Gas cylinder: Material shielding gas —
e CO:
e Argon

e Argon + CO: mixture

08



. Regulator and flow meter: Gas pressure control flow rate regulator flow

meter gas flow porosity
. Wire spool: Base metal wire type diameter —
e Mild steel- mild steel wire
e Stainless steel- stainless wire
e Aluminium- aluminium wire
. Welding table / work bench: job setup bench
. Cylinder trolley: Gas cylinder trolley
Material Selection-
. Mild Steel: Mild steel- MIG machine, suitable steelwire  CO: mixed gas
. Stainless Steel: Stainless steel- compatible wire, cleaner shielding gas
contamination-free tools
. Aluminium: Aluminium welding- wire feeding arrangement, suitable liner,
correct gas clean torch setup Aluminium weld machine compatibility
Selection-
selection —
: Job requirement ; , material, thickness joint type
. Power source . Single phase three phase
- Machine capacity : Required amperage, voltage control duty cycle
machine
:Wire gas : Material suitable wire type, wire diameter shielding
gas
: Torch accessories . Contact tip, nozzle, liner, earth clamp
: Tools : Brush, pliers, spanner, clamp, grinder, measuring tools
: Safety equipment :Helmet, gloves, apron,shoes  ventilation check
final inspection : connection, gas flow, wire feed machine
condition
() PPE

0



()

DY



()

(GMAW)

V19
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: filler
metal

ST



R0



WD



() GMAW
(GMAW - ) (Base Metal)
(Weld Area) :
— (Porosity), : (Bead),
(Spatter) : (Fusion)
(Base Metal):

. (MS Plate)

. (Carbon Steel)

. (Stainless Steel)

. (Aluminium)

, - (Fitup)

IR



(Weld Area):
o, : (Moisture) ;

(Type of Metal):
(Thickness): — , -
(Joint Type):

(Butt Joint)
(Lap Joint)
(T-Joint)
(Corner Joint)
(Job Requirement): (Drawing), : : ,

(Rust)
| (Oil/Grease)
(Paint)
(Dust and Dirt)
(Mill Scale)
(Moisture)

(Wire Brush)
(Grinder)

(Sand Paper)
(Cleaning Solvent)
(Clean Cloth)

: (Rough) ,

(Burr) (Sharp Edge) : :

R0



(Bevel)

(Gap and Alignment)

. (Root Gap)
. (Alignment)
. (Level)

(GMAW Weld Area)
(GMAW - )
(Consumable Wire Electrode)
(Base Metal)-

(GMAW Weld Area)

. (Direction of Travel)

. (Shielding Gas)

. (Contact Tube)

. /

. (Molten Metal)

. (Solidified Weld Metal)
. (Work Piece)

. (Electric Arc)

. (Copper Shoe)

(Direction of Travel)

(Welding Gun)

. (Weld Bead)

(Shielding Gas)

GMAW weld area-

(Wire Electrode / Consumable)

238



(Penetration)

(Shielding Gas)

- (Carbon Dioxide / CO,)
(Argon)
+ CO2
(Oxygen)

(Porosity)

(Contact Tube)

(Wire Electrode / Consumable)

(Consumable) :

(Filler Metal)

RRE



(Molten Metal)

(Weld Pool)

(Solidified Weld Metal)

(Work Piece)

(MS Plate)
(Carbon Steel)
(Stainless Steel)
(Aluminium)

(Electric Arc)

(Copper Shoe)

(Root Side)
23y
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(GMAW)

(Clamping) (Fixing): (Workpiece) :
/ (Earthing/Grounding) : (Earth Clamp)
() MIG
(MIG Welding) (GMAW - Gas Metal Arc Welding)

: (Consumable Wire Electrode)
(Base Metal)-
(Shielding Gas) :

(Power Source): :
(Wire Feeder): -
(Welding Gun): :

/ (Contact Tip / Contact Tube):
(Gas Nozzle):
(Wire Spool):
(Gas Cylinder): : CO: Argon mix
(Regulator and Flow Meter):
/ (Earth Clamp / Work Clamp): :

(Cable and Hose):

R4



(Scrap Metal)-

(Gun Angle):
(Travel Speed): :
(Arc Length):

(Excessive Spatter)

(Porosity)

SN



()

(Welding) (Joint) (Position)
Butt Joint Tee Joint —1F, 2F, 1G,
2G
Butt Joint ( )
: ' , Butt
Joint
: , Butt Joint
. (Edge)
Butt Joint-
Butt Joint
Wb



Butt Joint-

. (Alignment)
. (Root gap)
. (Bevel)
. (Tack weld)
Butt Joint-
Tee Joint ( )
T
: Tee Joint
. (Fillet weld)
. (Stiffener)

Q00



Tee Joint-

, Tee Joint

[ ]

[ ]

[ ]

[ ]

[ ]
Tee Joint-

[ ] -

[ ]
Tee Joint-

[ ]

[ ]

[ ]

[ ]

flat vertical, horizontal

F Position

F Fillet Weld Position

0



Fillet weld
e TeeJoint
e Lap Joint
e Corner Joint
Tee Joint F Position-

2F Position
2F Horizontal Fillet Weld Position

Tee Joint-

Lap Joint-
Corner Joint-

. /
: (Travel speed)
2F I;osition-
1G Position
1G Flat Groove Weld Position Groove weld

Groove Weld
(Groove)
Butt Joint-

. Groove welding position

Horizontal Fillet welding

, Groove Weld

O



e Butt Joint-
N -

1G Position-
. - (Burnthrough)
2G Position
2G Horizontal Groove Weld Position Groove weld
. 1G-
° Butt Joint-
e ButtJoint-
. /
2G Position-

Horizontal Groove Welding

Demonstration-

09



. Joint

. Butt Joint Tee Joint?
. ?
. Position
o 1G, 2G 2F?
o Filletweld ,  Groove weld
. /
o fusion
. Heat Control
. burn through
. penetration

Butt Joint Demonstration Steps:

grinder wire brush

: : root gap

: Tack weld tack weld

: Position : Butt joint- 1G 2G position

: Welding arc weld bead

: Slag : hammer wire brush slag
: , fusion

Tee Joint Demonstration Steps:

plate

. Try Square check :Plate

: Tack weld tack weld
. Position : Tee joint- F
: Fillet weld

: Slag - Weld slag

: : Fillet size

o

plate

Try Square
plate
2F position
fillet weld

weld

08



Position Demonstration

1G Position Demonstration
: Flat groove weld position

Butt Joint-
plate flat

. plate- gap alignment
. tack weld
. electrode/torch angle-
.joint weld
.slag weld check

. groove welding position

o bead

2G Position Demonstration
. Horizontal groove weld position
Butt Joint-

plate vertical
.joint horizontal
. tack weld plate
. electrode/torch control
: weld
.slag weld

« molten metal
e speed angle

F Position Demonstration
. Fillet weld position
Tee Joint-

plate Tee joint
° angle
. tack weld
.joint corner fillet weld

R0



. bead
.slag check

« weld triangle shape-
. fusion

2F Position Demonstration
: Horizontal fillet weld position
Tee Joint-

. Tee joint horizontal fillet welding-

. jointarea
. tack weld plate
. electrode/torch 45°
. joint fillet weld
. slag weld
« metal
« bead
Safety /

¢ Welding helmet

e Hand gloves

e Apron safety shoe
. plate

e Earth connection

¢ Welding machine

o Electrode /filler wire

e Welding holder /torch

e Earth clamp

e MSplate

e Steel ruller

e Chipping hammer

e Wire brush

e Grinder

e Measuring scale

e PPE (helmet, gloves, apron, safety shoe)
Y

(G )-



- (self-Check) - .

. MIG GMAW welding drawing ?

requirement MIG welding machine tools ?

. MIG welding PPE ?
. Shielding gas- ?
. Welding- base metal weld area ?
. MIG welding drawing ?

)

) : position

)

)

MIG welding- Personal Protective Equipment (PPE)?

Welding helmet
Safety gloves
Safety shoes

~— —

. Base metal- thickness ?
) Wire electrode size
) Table cover
) Wall fan
) Marker pen

. Welding- base metal surface ?

. MIG welding machine operation demonstration- ?
) Machine setup adjustment
) Wire feed gas flow
) Arc start welding technique
)

09



(Answer Key) -

. MIG GMAW welding drawing ?
drawing , ,welding position, weld size
requirement

requirement MIG welding machine tools ?
base metal- , thickness job requirement machine, torch,
cable, plier, wire brush tools welding quality
. MIG welding PPE ?
: PPE C y , UV
. Shielding gas- ?
: Shielding gas weld pool- : weld
bead defect
. Welding- base metal weld area ?
surface D weld defect
surface- fusion strong joint
. MIG welding drawing ?
) : position
MIG welding- Personal Protective Equipment (PPE)?
)
. Base metal- thickness ?

) Wire electrode size

. Welding- base metal surface ?

)

. MIG welding machine operation demonstration- ?

)

b



(Job Sheet) -
MIG -

/ (Working Procedure / Steps):
(PPE)

MIG

(Caution):

0B



(Specification Sheet)- .

MIG -
Required Required Required
PPE: Tools & Equipment: Materials:
o e MIG ¢« MIG
° / o / L /
. . . (CO:/Argon/
. . Mixed Gas)
. / . °
. / . /
. /.
. /
/ /

Set Up MIG Welding Machine
1. Attach Ground Clamp 2. Install Wire Spool

1 ‘ ~
| A\

3. Feed Wire into Torch

4. Connect Gas Cylinder

Ready to Weld !

p——

8o



(Information Sheet) — .

(Contents):
> ,
>
>

() .

(Welding)
(Equipment) (Holding Devices)

Welding Job
Welding job . )
Welding job :

) (Fabrication), (Repair)

) Base Metal Workpiece:

e Mild Steel (MS)
e Carbon Steel
e Stainless Steel
e Aluminum
welding process, wire electrode gas

) Thickness welding current, voltage

(Assembly)

wire size

R85



) Joint

e ButtJoint

e Lap Joint

e TeeJoint

e Corner Joint
o Edge Joint

) Welding Position:

e Flat Position

e Horizontal Position
e Vertical Position

e Overhead Position

) Drawing Sketch: Welding job drawing sketch Drawing
joint, dimension, weld length weld size
Equipment
Equipment welding
equipment

welding equipment
) Welding Machine:  welding
¢ MIG Welding Machine
¢ ARC Welding Machine

e TIG Welding Machine
e Gas Welding Set

) Welding Torch / Gun: MIG welding- torch gun-
arc

) Earth Clamp: Earth clamp workpiece-

) Welding Cable: Machine welding current torch
cable

) Wire Feed System: MIG welding- wire electrode
wire feed system

wire electrode feed

electric circuit

workpiece-

torch- feed

283



) Gas Cylinder Regulator: Shielding gas

gas:
e Argon
e Carbon dioxide (CO»)

Holding Devices

gas cylinder regulator

Holding devices welding workpiece-
workpiece weld joint weld defect
Holding Devices

) Bench Vice: bench vice

) C-Clamp: C-clamp

) G-Clamp: workpiece welding table- G-clamp

) Magnetic Holder: Magnetic holder metal plate- angle-

e, ° ° angle
) Pliers: metal pliers
) Welding Table: workpiece welding

Equipment Holding Device

welding

MS plate  Butt Joint welding

¢ MIG welding machine

e Welding torch

e Earth clamp

e Shielding gas

¢ Magnetic holder C-clamp

Tee Joint setup

e Welding table
e Magnetic holder
e G-clamp

89



Welding job, equipment holding device

.Job instruction drawing
. Base metal material
. Joint type
. Welding process
equipment
holding device

()

Mild Steel
Carbon Steel
Stainless Steel
Aluminum

Penetration

. Welding Process
e SMAW (Shielded Metal Arc Welding) —
¢ GMAW/MIG (Metal Inert Gas Welding) —
e GTAW/TIG (Tungsten Inert Gas Welding) —

88



.Joint Position:

Flat position- Vertical Overhead position-
/
° Arc
e MIG MIG
e TIG TIG
(Capacity)
. (Earthing)
. /

8¢



. Consumables
Consumables

¢« SMAW-

¢« MIG-
e TIG-

. Electrode / Wire Size

(Polarity)

DCEN (Direct Current Electrode Negative)
DCEP (Direct Current Electrode Positive)
AC (Alternating Current)

BY



. Current, Voltage

. (Ampere)

. (Voltage)

e Wire feed speed

e Gas flow rate

e Arclength control

e Pulse/Mode selection ( )
. /
, WPS
. Shielding Gas ( )
MIG TIG

Argon, CO;, Helium

. Wire Feed System (MIG- )
MIG Wire feed system —

Drive roller

Wire liner

Contact tip

819



. Torch/Gun/Holder

e Contacttip

. Work Return / Earth Connection

. Trial Run/ Test Weld

()
, (Welding
Equipment) (Holding Device)

(Job Drawing), (Work Instruction), WPS
(Welding Procedure Specification)

8By



MIG ,
Arc welding- electrode holder electrode

e Stainless steel-

Welding Equipment

8



e Electrode cable /torch cable
e Ground cable

e Wire feeder cable

e Gashose

nozzle

Contact tip
Gas passage
Cable

. Ground Clamp
Ground clamp work return clamp

. Gas Equipment ( )
MIG TIG welding-
e Gascylinder upright
e Regulator
e Flow meter
e Hose leak

porosity oxidation

N



. Consumables

consumable
Electrode
Filler Rod
Wire Spool
Contact Tip
Nozzle

Current (Ampere)
Voltage

Polarity

Wire feed speed
Gas flow rate

penetration

Holding Device
. Holding Device-

Holding device-

Workpiece
alignment
Gap
Welding- movement
Distortion

Repeatable accuracy

Holding Device

Bench vice
C-clamp
angle plate
Repeat jig fixture
magnetic holder

Pipe Vice

. Workpiece Alignment

workpiece

, )-

Burn Throw

alignment -

@S



e Drawing dimension
e Edge preparation

e Rootgap

e Angle

e Joint face

alignment : , penetration finished job-

. Clamping Pressure

clamp

. workpiece

. workpiece mark
. Tack Weld-

holding device- tack weld workpiece
Tack weld- —

e Alignment

e Gap

¢ Main welding- workpiece

e Distortion

tack weld
.Jig Fixture-

: jig fixture
. setup

mass production-

Job Requirement Adjustment
. Joint Type Adjustment
holding arrangement equipment setting
Butt Joint:
e Edge alignment
e Rootgap Spacer
. clamp
@R

(G )-



Tee Joint;

e 90° angle angle plate magnetic holder
e workpiece support

Lap Joint:
o overlap distance clamp

e misalignment

. Position Adjustment
Welding position equipment holding device
o Flat position —setup
e Horizontal position — workpiece slipping clamp
e Vertical position — holding
e Overhead position — gripping
. Thickness Adjustment
. heat input
. current holding
. workpiece- sagging movement support
. Accuracy Adjustment

precision job |, —
e Measurement tools
e Trysquare, steel rule, bevel gauge
o Jig/fixture repeat accuracy

@O



- (self-Check) - .

Welding job, equipment holding device ?
. Welding machine ?
. Holding device- ?
. Job requirement welding equipment adjustment ?
Holding device- ?

) Welding helmet

) C-clamp

) Apron

)

Chipping hammer

. Welding machine ?

)
)
)
)

. Job requirement welding equipment set up ?

)

) Joint alignment

) Weld

) Metal

. Welding job ?
)

) Metal- joint type

) Workshop-

) Floor-

8



(Answer Key) -

Welding job, equipment holding device ?
. Welding machine ?

. Welding machine : , electrode holder torch, ground

clamp, gas connection ( ), machine setting
. Holding device- ?

: Holding device- workpiece- :

welding- joint alignment
. Job requirement Welding equipment adjustment ?

: Job requirement welding equipment adjustment , , joint
type welding position current, voltage, polarity, gas flow holding
arrangement

Holding device- ?
: ) C-clamp
. Welding machine ?

L)

. Job requirement welding equipment set up ?

: ) Weld

. Welding job ?
: ) Metal- joint type

REEC



No g~

(Job Sheet) - .

GMAW
/ (Working Procedure / Steps):

(PPE)

| Caution:

@Y



(Specification Sheet)- .

GMAW
Required Required
Required PPE: Tools & Equipment: Materials:
° o / o /
) ° / °
° /
. . o
o .
. 1 CO, / /

¢Aq



| GMAW (Gas Metal Arc Welding) Process |

Shielding
= Gas Cylinder

Consumable Wire 4
Electrode

Contact Tube Gas Inlet

Shielding Gas ' 7~ " Welding Power Source |

Nozzle DC Wire
Feeder

Shielding Gas Py
Flow ~—_>»"~
Weld =

Metal

Base Metal
(Workpiece)

Wire i 7
- o | 7
Electric Arc \Q\' X
Shielding Gas ~ -~ N

Solidified
Weld Metal

e — We

Id Bead

[ Wire Feeding | =>>[ Arc Formation | —>[ Weld Pool | => [ Solidification |

N



- :.GMAW MIG

(Contents):
> MIG
>
» Butt Tee
> ,
>

( ) MIG
MIG ( )

MIG
MIG

(Information Sheet) — .

ES



Qo



SO



()

(GI\/IAW / MIG)
(Amperage) (Gas Flow)
(Thickness)

. (Argon)
. - (COy)
U



+ CO:

QLY



V8



()Butt Tee

(Butt Joint) (Tee Joint)
(Flat Position) (Horizontal Position)

(Butt Joint):

(Tee Joint):
“T” (Fillet Weld)

BTt



(Flat Position):

(Horizontal Position): ,

WELDING FLAT POSITION
BUTT JOINT

WELDING

- > BUTT JOINT
E‘-ﬂﬁ FLAT PosITION
ESHRNNGSETON ey oo

(€5

VY



WELDING HORIZONTAL POSITION
o BUTT JOINT

o A MoLTEN BEAD -
3”;/ LD BUTT JOINT

HORIZONTAL PosrTion
(z6)

WELDING FLAT POSITION
T-JOINT

WELDING

FLAT POSITION
Horizonta  (1F)
PIECE

L9



) WELDING HORIZONTAL POSITION

- y T-JOINT
2 HORIZONTAL PosITION

(A9

> HORIZONTAL
PIECE

) Butt Joint in Flat Position( )

) Butt Joint in Horizontal Position ()

Vb



) Tee Joint in Flat Position ( )

) Tee Joint in Horizontal Position (

() ,

)

‘LT’!



(Destructive Test) — v
(Non-Destructive Test) —

(Visual Test) —

(Destructive Test)

(Tensile Test): ,

Q90



(Bend Test):

(Hardness Test): : (HAZ)

(Break Test):

94D



(Non-Destructive Test)

(Radiographic Test): -

(Ultrasonic Test):

(Magnetic Particle Test):

RAR



(Leak Test): ;

(Visual Test)

299
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Lack of Penetration

Lack of T S ‘ .
Fusion Unbonded Lack of Fusion
Root
_Excess of Penetration

Excessive
Penetration Bulge

3¢



Porosity

Crack

~_Slag Inclusion

Slag

tnclusion

__ Porosity

23



Distortion

Distortion

__Undercut

Undercut

249



Lack of fusion

Lack of fusion

_Notehes

Defect: Notches at weld toe / root

Sharp motch at weld toc
(cerecs concantrator)

9



_Defect: Trregular Shape

(Uneven and distorted weld bead shape)

_IrLegubr Weld Bead

Weld Defect: Dimension

ey

2 Wi Size Telaleg1 AL e
g2 Reinforcament |

° Weld Size  Leg Lengths  Reinforcement ~ Gap / Joint

. (Poor Weld Start) : :

Defect: Poor Weld Start

Plate
. (Vertical) Poor weld start
(irregular / rough)

Plate (Horizontal)
Uneven start of bead

RN



- VToo Steep Ang e

Welding Defect: Wire Stubbing

Wire Electrode
/ (Too Short)

d i Contact Tip

Unstable Arc

Electrode Bouncing
OF Surface

Welding Defect: Excessive Spatter

INTENSE

High Voltage/
Aenperage

Di
Confn’:\yinafed
Metal

o



()

High Voltage/
Amperage Large Gap Workpiece

Weld Defect: Convex Bead

Convex Bead

Low Voltage / Limited Torch Angle
Amperage Weaving Too Vertical

Wd



W



(Lack of Penetration)

(Excess of Penetration)

defective

(Porosity)

(Crack)

O



(Slag Inclusion)

(Distortion)

(Undercut)

8



(Lack of Fusion)

Unfused
(Notches)
notch
build-up weld

(Irregular Shape)

(Dimension Defect)

weld deposit

St



(Poor Weld Start)

arc striking
Start point
Current setting

weld
(Wire Stubbing)

Wire feed speed
Voltage
Contact tip
Stick-out

Wire feed speed voltage
Contact tip
Feed system

(Excessive Spatter)
Current-voltage mismatch

polarity
surface

Spatter brush grind
Machine setting

(Burn Through)

Y



Backing support
weld

(Convex Bead)

filler deposit

reinforcement
remove

hole fill

re-weld

b9



- (self-Check) - .

. MIG ?
. Butt joint Tee joint

rectification- ?

. MIG ?

N— N N

MIG - ?
) Lap Edge joint
) Butt Tee joint
) Corner Flange joint
)

Pipe Groove joint

)
)
)
)

. Defect rectification- ?
) weld

) job specification
) weld-

) machine

Wb



(Answer Key) - .

. MIG ?
?
. Butt joint Tee joint ?
. Butt joint Tee joint flat position horizontal position-
?

porosity, undercut, crack lack of fusion

rectification- ?
job specification defect
rectification-

. MIG ?

MIG - ?
) Butt Tee joint

. Defect rectification- ?
) job specification

e



(Job Sheet) - . .

/ (Working Procedure / Steps):
(PPE)

MIG

(Caution):
1.

g W

DO



(Specification Sheet)- . .

Required Required Required
PPE: Tools & Equipment: Materials:
o e MIG . -
. . e MIG /
. - /
. /
| | |
I
I
| | |
u : -

DD



(Job Sheet)- . .

/ (Working Procedure / Steps):
(PPE)

MIG

(Caution):

1.

g W

DR



(Specification Sheet)- . .

Required Required Required
PPE: Tools & Equipment: Materials:
o e MIG o -
. . e MIG /
. - /
. / /

WY



—— —

= T Z ) =\

| PERFORMING WELDING ON T-JOINT (HORIZONTAL POSITION) |

Horizontal
Plate

Vertical

Plate _—

Weld

Butt and Tee joints in flat positions-

08
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(Contents):
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(Information Sheet) — .

()
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SICIP-LE-WEL-06-O

WY



(Module) -

SICIP-LE-WEL-06-O

(GTAW) ,
,GTAW  TIG , /

(Learning Outcomes): :

GTAW TIG
/

(Assessment Criteria):
(GTAW)

TIG

W19



(Contents):
> (GTAW)
> PPE
> TIG :
> /o, :
> GTAW
>
() (GTAW)

Gas Tungsten Arc Welding (GTAW)
tungsten electrode

filler rod
Helium

GTAW-
.
.

(Title Block):

(Information Sheet) —

non-consumable

inert gas

Argon

WY



(Scale):

(Unit): mm inch

(View):
Front view
Top view
Side view
Section view

GTAW

. Visible Line:

. Hidden Line:

. Center Line:

. Dimension Line:
. Extension Line:
. Leader Line:

(Weld Size)
Fillet weld size: Fillet weld-

e 6 Filletweld - 6 mm

Length:
e 6A50
6 mm 50 mm weld
Pitch: Intermittent weld- pitch

segment- center distance

weld segment

O®



Continuous
Continuous Weld:

Intermittent Weld:
Intermittent weld

Chain intermittent

Intermittent Weld
joint weld
weld

Staggered intermittent

All-around Field Weld Symbol
All-around Symbol:
Field Weld Symbol.

Contour Finish Symbol

final surface

contour:

Flat/ Flush
Convex
Concave

Finish method:

G = Grinding
M = Machining
C =Chipping

, weld flush

Joint Preparation
GTAW- , joint preparation

. Root Gap:

. Root Face:
. Groove Angle / Bevel Angle:
. Plate Thickness:

joint

Section View

joint-
Bevel
Root gap
Weld penetration

Backing

GTAW- section view

. joint-

contour symbol

grind

section view

joint setup

- workshop- , field/site-

finish mark

Yoo



Material Information
specification sheet- material type
o Mild steel
e Stainless steel
e Aluminium
e Copper alloy
Material :
e Tungsten electrode type
e Filler rod
e Shielding gas
e Current type (AC/DC)
¢ Amperage range
, material note

Dimension Tolerance-
Dimension:

Tolerance:

501 mm 49 mm 51 mm

component cut, fit-up alignment

e GTAW = Gas Tungsten Arc Welding
e TIG =Tungsten Inert Gas

e @ =Diameter

¢ mm = Millimeter

e R=Radius

e REF =Reference

e TYP=Typical

e EQ SP =Equal spacing

¢« MAX=Maximum

e MIN =Minimum

()PPE

()TIG :
TIG Welding-
Welding) -

Tungsten Inert Gas Welding

tolerance

GTAW (Gas Tungsten Arc

0od



TIG \

, , , ) TI1G Welding
, , TIG Welding

TIG ’ ) ,
, TIG welding machine, tools and equipment

TIG Welding Machine, Tools and Equipment

T1G Welding Machine
. TIG Welding Machine: TIG welding machine ,

)
. —-DC
. —-DC
. —-DC
. —~AC ACIDC
. —AC

, AC/DC TIG machine
Yo



. penetration

. duty cycle-

Single phase —
Three phase —

TIG :

GTAW , , ,

. GTAWTorch (TIG )

GTAW Torch: GTAW Torch TIG , ,

GTAW Torch-

VoV



. Electrodes (Tungsten) —
: TIG Welding- ,

e Pure Tungsten —

e Thoriated Tungsten — DC welding-
e Ceriated Tungsten —

e Lanthanated Tungsten - AC DC

« AC DC

. Cups—

vo8



. Collets —

. Gas Diffusers—

ok



. GTAW Power Suppliers —
. GTAW Power Supply TIG Welding-

AC DC

DC Power Supply: , :
AC Power Supply:
AC/DC Power Supply:

. HF start, foot pedal control, pulse function

VoY



()

voq



Yo



AC
DC

Vod



vdo



TIG, MIG

0



TIG

TIG
MIG

penetration

VIR



penetration

reactive gas
penetration

weld metal-

alloy metal-

penetration

MIG/MAG

OO



MIG/MAG

penetration

MIG/MAG
Penetration

058



()

, GTAW

GTAW
(GTAW) TIG Welding
(Base Metal)

(S¢q



(Thickness)

. GTAW

Y



(Fit-up)
GTAW-

394



GTAW

GTAW

. GTAW-

GTAW (Gas Tungsten Arc Welding)

GTAW
.GTAW [ GTAW

. GTAW-

GTAW-

TIG

SN



()

(Lap Joint):

1F, 2F, 2G

3G

overlap

0d®



1F

overlap

Overlap

(Butt Joint)

flat

, 2F

overlap

2G

(Tee Joint)

vertical, horizontal

V0



3G

3G Vertical Groove Position groove weld vertical

vertical up vertical down \ vertical up
penetration

o 2G-

.

o ) weave control

. undercut, overlap lack of fusion

e vertical groove

e Wweave pattern stringer technique

O



(Self-Check) -

N~~~

N~~~

TN /SN~

N~~~

R W NN

U



(Answer Key) -

?
?
. TIG ?
L TIG - ?
?
?
:)
?
)
TIG - ?
) : :
?
:)
?
)

OO



(Job Sheet) -

2G TIG -

/ (Working Procedure / Steps):
(PPE)

TIG

2G

TIG

(Caution):

2G

08



(Specification Sheet)-

2G TIG -
Required Required
PPE: Tools & Equipment: Required Materials:

. o TIG .
. o TIG .
[ ] [ ] ] (
° ° ° /

. - /

. /

. /

O



TIG

TIG Welding - Lap Joint TIG Welding - 2G Position

TIG Torch
Tungsten Electrode

Position: Horizontal

Earth Clamp

Butt and Tee joints in 1F, 2F and 3G position-

Y



(Information Sheet) —

(Contents):
> ,
>
>

o9



(Information Sheet) —

- . GTAW TIG
(Contents):
» TIG
>
>
> ,
>
()TIG
TIG (Tungsten Inert Gas) , non-consumable
tungsten electrode inert gas ( Argon) weld pool
TIG welding machine welding torch-
(performance) weld quality, safety equipment
durability

TI1G Welding Machine Performance Checking:
(Power Supply Check):
. voltage current

(Control Settings):
e Current (Ampere), polarity (AC/DC), mode
e Footpedal controlswitch

(Arc Starting System):
e HF (High Frequency) Liftarcsystem
. smooth stable

(Gas Flow System):
e Argon gas flow rate ( 8-15 L/min)
e Gas regulator, flow meter hose leak-free

oW



Welding Torch Performance Checking:
(Torch Condition):
o body, cable nozzle

. Tungsten Electrode
e electrode sharpen
« electrode contamination (  /oxidation)

. Gas Nozzle Collet Check:

e nozzle
e collet colletbody electrode
. Cooling System ( ):

e water-cooled torch coolant flow
e air-cooled ventilation

(Checking Procedure):
connection
flow rate
electrode torch
scrap metal testweld arc stability bead quality
settings adjust

()
TIG (Tungsten Inert Gas) : :
non-consumable tungsten electrode inert shielding gas weld
pool- TIG welding- quality weld bead

welding amperage gas flow

amperage , plate- penetration amperage plate

, distortion , tungsten electrode gas flow

weld area , porosity, oxidation contamination gas
flow turbulence weld quality

plate thickness, joint type, welding position, cup size base metal

amperage gas flow

TIG Welding Amperage

Amperage welding current- , arc- heat heat base metal
weld pool TIG welding- amperage plate thickness, material type, joint
preparation welding position

oW

(G )-



Amperage
amperage —
e arcstable
e weld pool
. penetration
e weld bead
e burn-through, undercut distortion

Plate Thickness Amperage
plate , amperage plate- current
plate- current
0.001 inch thickness- lamp 1 mm thickness- 30—
40 amp , material job condition

amperage range:

Amperage Range

10mm 30-50A
15mm 40-70A
20mm 50-80A
3.0mm 80-120A
40mm 120-160A

e Overhead \vertical position- flat position- amperage
¢ Root pass, fill pass cap pass amperage

e Stainless steel, mild steel aluminium- amperage requirement

Amperage

e Arc

e Base metal

e Penetration

e Weld bead

e Fusion defect

VYo



Amperage

¢ Plate

e Burn-through

e Undercut

e Heat affected zone

e Tungsten tip damage
e Weld bead

Gas Flow

Gas flow shielding gas-
TIG welding-

hot tungsten electrode-

Gas Flow
gas flow —
e Weld area oxidation
e Porosity
e Arcstable

e« Tungsten contamination

e Bead appearance

, litre per minute (L/min)
Argon gas gas arc, molten, weld pool

oxygen, nitrogen moisture

Gas Cup Size
Gas cup ceramic nozzle torch- \ shielding gas weld
zone- Cup size , gas coverage area cup size gas
flow
Cup Size Gas Flow
cup size gas flow cup size gas flow
guideline:
Cup Size Gas Flow
#4 6 -8 L/min
#5 7-10L/min
#6 8-12 L/min
#7 10-12 L/min
#8 12 -15L/min

(SIUN



Outdoor condition- gas flow
gas flow turbulence
gas flow shielding

Gas Flow

Weld metal oxidation

Porosity

Weld bead

Tungsten electrode contaminated
Arc unstable

Gas Flow

Turbulence
weld zone-
Gas
Weld quality
Arc wandering

Plate Thickness, Cup Size Gas Flow-
Plate thickness amperage

cup size, joint accessibility, welding position

plate joint area-

TIG welding amperage gas flow

©®NOOOAWNE

Base metal type

Plate thickness

Joint design

Welding position

Cup size

Tungsten electrode size

Welding speed

Indoor outdoor working condition
Required penetration bead profile

2 mm mild steel plate lap joint weld

gas flow

plate thickness- :

surrounding air movement-

cup

#6 cup

gas flow-

[VIVRg



()

TIG (

TIG

TIG

.TIG

TIG

Amperage: 50-80 A
Gas Flow: 8-12 L/min
3 mm stainless steel plate weld
Amperage: 80-120 A
Gas Flow: 10-12 L/min
Weld discoloration
Required penetration

Gas cylinder secure
Regulator hose leakage
power condition

current plate electrode damage

PPE test weld

#7 cup : —

VOO



TIG -

008



TIG
TIG (

TIG

0VO¢



. TIG
70°-80°

VoY



. TIG
70°-80°

root gap

009



TIG

root gap

. Root gap
.TIG

gap

OOb



penetration appearance

90°

. TIG

- / 90°

OB



. TIG
45°

90°

()

()

w80



(Self-Check) - .

N~~~

N~~~

N~~~

08



(Answer Key) - .

08



(Job Sheet) - .
TIG

/ (Working Procedure / Steps):

(PPE)
TIG
/
( )
(Caution):
1.
2
3. workpiece-
4,
5 weld pool
6

089



(Specification Sheet)- .

TIG
Required Required Tools
PPE: & Equipment: Required Materials:
. e TIG . /
. e TIG
] ] )
] ] ( ) [ )
° / ° /
. /
. ( )
/
( ):
- - TIG Welding: Butt Joint - 3G Position
| | || | | Tungsten Electrode Arion G Shields
& i / I'9OV| as e I'Ig -
| | ” | | Filler Rod ‘
| | ” | | Weld Bead
|| [ || ‘
| n |
T
(Vertical)

’j? oy

3G Position (Vertical

| ;J ot it Weld Direction Up

Lap, Butt and Tee joints in 1F, 2F and 2G, 3G position-

088
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