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2F,3F,1G,2G 3G GMAW (Perform GMAW -
2F,3F,1G,2G and 3G position)
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GMAW 2F,3F,1G,2G 3G
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(Learning Outcome) 1:

.

[

(Discussion)
(Presentation)
(Demonstration)
(Guided Practice)
(Individual Practice)
(Project Work)
(Problem Solving)
(Brainstorming)
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(Written Test)
(Demonstration)
(Oral Questioning)
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( Physical Hazards)

( Chemical Hazards)

( Biological Hazards)

. (Mechanical and Electrical
Hazard)

(Mental Hazard)




5. SNesfitaifsie o€ (Ergonomic Hazards)
. (Work Related Musculoskeletal)

14.

Most
effective
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Hierarchy of Controls

Physically remove
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£ng ! ) | Isolate people
RS antvniat from the hazard
Administrative Change the way
Controls people work

4 Protect the worker with
/ Personal Protective Equipment
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(frayed)

(deflective)
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(Learning Outcome)- 2; ,

rv

(Discussion)
(Presentation)
(Demonstration)
(Guided Practice)
(Individual Practice)
(Project Work)
(Problem Solving)
(Brainstorming)
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(Written Test)
(Demonstration)
(Oral Questioning)
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/
(Learning Activities) (Resources / Special instructions)
S. “ ,
2 2. ,
© 2-
2 -
8 / /
/ 2:
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(Learning Outcome)- 2: ,

.

2. ;
9.
8. GMAW
¢.
b,
1.
2.
3.
4,
5.
6. , ; ;
1.
8.
9.
10.
11,
12.
13.
14. GMAW
15. GMAW

S.

2. GMAW

9. GMAW

8. GMAW

e.

. 2F GMAW

2. 3F GMAW

I o. 1G GMAW

8. 2G GMAW

¢. 3G GMAW

1. (Discussion)
2. (Presentation)
3. (Demonstration)
4, (Guided Practice)
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5. (Individual Practice)
6. (Project Work)

7. (Problem Solving)
8. (Brainstorming)

S. (Written Test)

2. (Demonstration)

o, (Oral Questioning)

8. (Portfolio)
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/ (Learning Activities) -2 :

(Learning Activities)

/

(Resources / Special instructions)

2: ,
- 2.
2 -
/ /
2.1: 2F GMAW
2.2. 3F GMAW
/

2.3 1G GMAW
2.4: 2G GMAW
2.5: 3G GMAW
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(Information Sheet): : ,

(Learning Objective):

2.1.
2.2. GMAW
2.3. GMAW
2.4. GMAW
2.5.
2.1.
AL / | o
3. , ,
SR
.
)
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2.2. GMAW

GMAW ,

. (Electrode wire): GMAW :

q. : GMAW CO:

. '

2.3. GMAW
GMAW |

3. : GMAW DC AC

26



. : GMAW

2.4. GMAW
GMAW ,

2.5.
GMAW
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Diffuser

\:*\\7 T Insulator

|~

Nozzle xl
Contact tips /

Gun neck

— Handle

Trigger

Front spring cable support <e——
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. GMAW
. GMAW

. GMAW

(Self Check Sheet)- :

29



(Answer Key)- :

. GMAW (

. GMAW

. GMAW
: GMAW
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2.1: 2F

GMAW

1 2F
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2.1: 2F

GMAW

GMAW
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2.2. 3F GMAW

( ,
)
Joint Preparation Square, Single V, 3t
Bevel edge
Burr
. Tack Welding ( )
3F( , )
(tack weld)

. Fixture Jig ( )

Jig Fixture
. GMAW
Wire Feed Speed, Voltage, Amperage @ Shielding Gas Flow Rate

Nozzle Electrode Wire
. Welding Area

(welding curtain), PPE (Personal Protective Equipment)
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2.2: 3F

GMAW

)

GMAW
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. Welding Machine Setup
GMAW

Gas (

2.3.1G GMAW
PPE ( ) l )1 ’
GMAW (electrode wire)
(Gas Cultter, Shearing Machine t

Grinder )
. Joint Preparation ( )

Butt Joint Square Butt  Bevel Edge

Joint Root Gap ¢ Bevel Angle
. Surface Cleaning ( )

, Grinder <t Solvent Cleaner

. Tack Welding ( )

Plate tack weld
. Fixture  Clamp

: Clamp, Fixture Magnet

Wire Feed Speed, VVoltage, Amperage Shielding
CO: 3 Ar+CO:2 )

Contact Tip Nozzle

10. Alignment Check
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2.3:1G GMAW

GMAW
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2.4: 2G GMAW

:PPE( : : s ,

GMAW (electrode
wire)
: (Gas Cutter, Shearing
Machine Grinder )

. Joint Preparation ( ) Butt Joint Square Butt  Bevel
Edge Joint Root Gap Bevel Angle

. Surface Cleaning ( ) C

, Grinder Solvent Cleaner

. Tack Welding ( ) :Plate
tack weld

. Fixture Clamp : , Clamp, Fixture
Magnet

. Welding Machine Setup : GMAW Wire Feed Speed, Voltage,
Amperage Shielding Gas ( CO: Ar+CO: ) Contact
Tip Nozzle

10. Alignment Check —

2G
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2.4:2G GMAW

GMAW
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2.5: 3G GMAW

PPE( : , ), ,

GMAW (electrode
wire)
: (Gas Cutter, Shearing
Machine Grinder )

. Joint Preparation ( ) Butt Joint Square Butt  Bevel
Edge Joint Root Gap Bevel Angle

. Surface Cleaning ( ) C

, Grinder Solvent Cleaner

. Tack Welding ( ) :Plate
tack weld

. Fixture Clamp : , Clamp, Fixture
Magnet

. Welding Machine Setup : GMAW Wire Feed Speed, Voltage,
Amperage Shielding Gas ( CO: Ar+CO: ) Contact
Tip Nozzle

so. Alignment Check —

3G

39



2.5:3G GMAW

GMAW
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(Learning Outcome)- 3:

© 00N AR WP X6 rY

ol =
> w b o

. GMAW
. GMAW
. GMAW
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GMAW
GMAW

PN o g~ wDd e

GMAW

(Discussion)
(Presentation)
(Demonstration)
(Guided practice)
(Individual) practice)

s wN e
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(Project Work)
(Problem Solving)
(Brainstorming)

> wNPlo N

(Written Test)
(Demonstration)
(Oral Questioning)
(Portfolio)
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(Learning Activities) -3 : -

(Learning Activities)

/

(Resources / Special instructions)

3.1: GMAW

3.1: GMAW
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3.1
3.2.
3.3.
3.4.
3.5.
3.6.
3.7.

3.1

3.2.
GMAW (Gas Metal Arc Welding)

(Information Sheet):

(Learning Objective):

GMAW
GMAW

Lower
Arc

Voltage
Arc
Arc Cone. > \ Length Arc Cone
Cone Width Cone Width

44



<.
5. GMAW- DC+ (Direct Current Positive)
g, : 70-500 (

3.3. GMAW

GMAW :
GMAW ;
1. Welding Torch / Gun: ,
2. Electrode Wire (Filler Wire): :
( )
3. Shielding Gas Cylinder: CO2, Argon Argon + CO:

4. Wire Feeder Unit:
5. Contact Tip:

6. Nozzle / Gas Nozzle: ,
7. Gas Regulator & Flow Meter:

8. Ground Clamp / Work Clamp:

9. Welding Curtain / Screen:

10. Wire Brush & Chipping Hammer:

( GMAW  slag )
11. Inspection Tools: b
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R

Welding Torch / Gun

i

=l
. »
o
tensioner roller ’&
#

wire liner

\
wire feed roller

mig-welding.co.uk]

Shielding Gas Cylinder

v 4

Contact Tip

Gas Regulator & Flow Meter

Ground Clamp / Work Clamp

46




Welding Curtain / Screen Wire Brush & Chipping Hammer

Inspection Tools

3.4.GMAW
GMAW

Shielding
gas source

\‘_ Wire feeder
Al
Workpiece

Welding

@ Machine

. : DC+ (Direct Current
Positive) DC- (Direct Current Negative) ,

7. . CO:

3.5.
GMAW ,
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I3

(4
» ’

wire liner

\

wire feed roller

mig-welding.co.uk

3.
1, ,
1, ,
3.6.
GMAW ,
3.
4, ,
) : , 5-30 PSI
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3.7.
GMAW

F. CO:(

7. -CO:;

CO:2
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(Self Check Sheet)- :

. GMAW ?
. GMAW ?

. GMAW ?
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. GMAW

. GMAW
: GMAW

. GMAW
: GMAW

(Answer Key)- :

DC+

ol



3:1. GMAW ,

GMAW

( . CO2 )

( 18V - 30V)
(150A - 300A)
15-20 (LPM)

52



3.1: GMAW

GMAW

53



(Learning Outcome)- 4:

ad

¢/ ® o0

(WPS)

ygLerrory

3. GMAW
. GMAW
9. GMAW

v v v
¢ 5%

(SOP)
. GMAW

GMAW

I ER®e LY

v v v v v v
A ® G L& v O

(WPS)
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>. 2F GMAW

2. 3F GMAW

o. 1G GMAW

8. 2G GMAW

¢. 3G GMAW

v,

1. (Discussion)

2. (Presentation)

3. (Demonstration)

4, (Guided Practice)
5. (Individual Practice)
6. (Project Work)

7. (Problem Solving)
8. (Brainstorming)

S. (Written Test)

2. (Demonstration)

CR (Oral Questioning)

8. (Portfolio)
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(Learning Activities) -4 :

(Learning Activities)

/

(Resources / Special instructions)

4.1 2F

4.2: 3F

4.3: 1G

4.4: 2G

GMAW

4.1: 2F GMAW

GMAW

4.2: 3F GMAW

GMAW

43: 1G GMAW

GMAW

4.4: 2G GMAW
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4.5: 3G

4.6. 2F

GMAW

4.5: 3G GMAW

| 3F 1 1G/ 2G/ 3G

4.6.2F | 3F / 1G/ 2G/ 3G

S7




(Information Sheet): 4:

(Learning Objective):

4.1, (SOP)
42. GMAW

4.3.

44. GMAW

4.5,

4.6.

4.7.

4.8.

4.9,

4.10. | | ,

4.11.

4.12.

4.13.

4.14.

4.15. (WPS)

4.1, (SOP)
(SOP) ,
 SOP

SOP

0 (2F, 3F, 1G, 2G, 3G)
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: SOP )

4.2. GMAW
GMAW (Gas Metal Arc Welding) ,
( ) (  CO: )
3.
7,
s. GMAW : )
4.3.
GMAW )
5. ,
9,
. ;
, CO2 - PSI - PSI
q. ;
44, GMAW
GMAW )
5. :
9,
o, ’
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4.5,

4.6.

(1G)
(2F)
(3F)

(

2F, 3F, 1G, 2G, 3G)

FLAT POSITIONS

HORIZONTAL POSITIONS il VERTICAL POSITIONS

OVERHEAD POSITIONS
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4.7.

4.8.

Welding Machine (AC or DC)

Work Cable

Electrode Electrode Holder

Arc

N\

N\

Electrode Cable

61



Electrode Contact
Extension To Work
Are Length i Distance

4.9.

62



Flot Position Horizontal Position

/

Axis of Weld X— Axis of Weld

Horizontal Horizontal

Sheet 45° to Vertical Plane Sheet Horizontal

Vertical Position

)

Axis of Weld
Vertical

Sheet Vertical

Overhead Position

Axis of Weld
Horizontal

RN

Sheet Horizontal

4.10. : , ,
GMAW (Gas Metal Arc Welding)

63




15-3
( ) |
Fill pass
Fill Pass (Ampere)
, « Fill Pass Shielding Gas
( pinhole,
slag inclusion)
(visually ’
appealing) - Undercut  overlap | Weaving (side to side
motion)
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= Visually NDT
(Non-Destructive
Testing)

Reject

« Plate pipe

10-15

(GMAW-

)
Contact Tip

Workpiece

4.11.
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4.12.

66




4.13.

(NDT)
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4.14,

WPS
3.
g,
.
q,
- WPS

(WPS)
(WPS)

: GMAW
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(Self Check Sheet)- 4: 4G

. SOP ?

. GMAW ?

. GMAW ?
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®©

(Answer Key)- 4 : 4G "

. SOP ?
: SOP ( )
GMAW ?
: GMAW (Gas Metal Arc Welding)
?
GMAW ?
: GMAW
?
?
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4.1: 2F GMAW

o ( 1.5 -
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4.1: 2F

GMAW

)

GMAW
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4.2: 3F

GMAW

3F

73

(1.5-3

3F



4.2: 2F

GMAW

GMAW
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4.3:1G

GMAW

75



43: 1G GMAW

GMAW
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4.4:2G

2G

GMAW

I



4.4: 2G GMAW

GMAW
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4.5: 3G

GMAW

79



4.5: 3G

GMAW

)

GMAW
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4.6.2F | 3F / 1G/ 2G/ 3G v

o (Pit Formation):
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4.6. 2F / 3F / 1G/ 2G/ 3G

GMAW
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(Learning Outcome)

S
Q
9,
S.
.
9.
8.
e.
v,
q,
b
5.
So. GMAW
5. GMAW
5. GMAW
MUY
58.
S.
.
9.
8.
e.
v, 58
S.
I 2.
9,
1. (Discussion)
2. (Presentation)
3. (Demonstration)
4, (Guided Practice)
5. (Individual Practice)
6. (Project Work)
7. (Problem Solving)
8. (Brainstorming)
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o 6 K v

(Written Test)
(Demonstration)
(Oral Questioning)
(Portfolio)
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(Learning Activities) -

(Learning Activities)

/

(Resources / Special instructions)
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(Information Sheet)

(Learning Objective):

5.1.
5.2.
5.3.
5.4.
5.5.

5.6. 5S

€.9

86



€.R
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€.

88




¢.8

(PPE),

89



(e

¢.v 5S
5S
5s
1 | Seiri
2 | Seiton
3 | Seiso
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4 | Seiketsu
S5 | Shitsuke
5S
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(Self-Check)-

92



. @S

' ¢S

(Answer Key)-
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94



(PPE)
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5.2:

96



97



5.2

98




5.3:
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5.3:
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(Review of Competency)

1 2F3F,1G,2G 3G GMAW

GMAW

W ON G wW M

[EEN
©

[EEN
[EEN

-
Nt

-
w

[EEN
=~

[EEN
o1

-
o

[EEN
~

[EEN
®©

-
©

N
e

(WPS)

N
-

(SOP)

N
N F

N
wir
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“2F,3F,1G,2G 3G GMAW 7 ( )

( ) -

: SD-9C ( 15 2024) 2024
05U ESSE
kazihanif02@gmail.com
01750368988

jahidntrl7@gmail.com
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01711273708
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