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(Information Sheet) — .

- 4G, 5G 6G
(Contents):

> (WPS)

> ( )

>

>
() (WPS)

(WPS) , ( -
ASME, AWS) (
1 1 1 ’ )
WPS-
: (Repeatable and
quality welds)
; , , (MIG, TIG, Stick),
(PWHT)
(WPS)- -

s Joint Information ( )
Joint Information

. (Butt joint, Lap joint, T-joint )

. (4G, 5G, 6G )

. (V-groove, U-groove, Bevel groove)

. (Root gap)

. (Groove angle)

4G (Overhead), 5G (Horizontal fixed pipe) 6G (Inclined
pipe) ,

4G,5G 6G
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2 Technical Information ( )
Technical Information WPS-

. (SMAW, GTAW, GMAW
. (AC/DC)

4G,5G 66
v Joint Preparation ( )

Joint Preparation
. C . )

6G
8  Welding Details ( )
Welding Details
. (Pass)
. (Uphill/Downhill)
4G,5G 66 :
¢ Back Gouging ( )

Back Gouging

. (Slag inclusion, Lack of fusion)

4G,5G 6G -



(Standards)-

() AWS D1.1
AWS D1.1

5G 6G

4G, 5G, 6G

(American Welding Society)

(Welder Qualification)

« WPS (Welding Procedure Specification)

. NDT (Non-Destructive Testing)
4G, 5G, 6G
. (4G) (5G, 6G)
. AWS D1.1

() ASME Section IX

ASME Section IX (ASME)
e« WPS PQR (Procedure Qualification Record)
. (P-Number, F-Number)
. - (PWHT)
. (Bend test, Tensile test)
4G, 5G, 6G .
. 5G 6G ASME IX
()1SO 5018
ISO 5018 (International Organization for Standardization)

(

4G,5G 6G



4G, 5G, 6G

. : ISO

()

- Base Materials ( )
(Workpiece) :

4G: 3/8” or 1” plate
5G: fixed 6” schedule 40 pipe
6G: fixed 45°pipe, multi-pass all positions

() ( ).

Welding Position:

(Horizontal), (Vertical) , (Overhead)

4G,5G 6G

(Flat),
(Inclained)
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WELDING POSITIONS

HORIZONTAL POSITION BERDIINHRES

VERTICAL POSITION OVERHEAD POSITION 6G INCLINED POSITION

. Flat Position (1F, 1G):

. Horizontal Position (2F, 2G):
. Vertical Position (3F, 3G):

. Overhead Position (4F, 4G):
(Inclined)

5G:
6G:

()
(Welding Defects)

, , [ ]

4G,5G 6G
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Weld Defects

Cracks Slag Inclusions Lack of Fusion Porosity
{ . "4(
Undercut Poor Penetration Burn Through Under Fill
Excess Reinforcement Spatter Overlap Root Undercut
(Cracks): , , [.

] - []

(Porosity/Gas Pockets): ,

[. ]

(Clean material) [. ]

(Undercut): ,

[ ] [. ]
(Slag Inclusion):

[] []

(Overlap): [ ]

[]
/ (Lack of Fusion/Penetration):
[ ]
(clean)
)
[
(Angle)
o

4G,5G 6G
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(Answer Key) — .
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Mild Steel

(Workpiece)

4G,5G 6G

99



PPE:
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(Job Sheet)— .

(Visual Test)

(Specification Sheet) — .

(Visual Test)
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/
>
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/ l -
Cracks
;';
Undercut

\ 4

Excess Reinforcement

4G,5G 6G -

Weld Defects

Slag Inclusions

\ 4

Poor Penetration

Lack of Fusion

v

Burn Through

\/

Overlap

v

Porosity

v

Under Fill

A 4

Root Undercut

v
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(Content):

YV V V V

o : MIG,

58
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() (Electrodes):
e TIG CTIG -
« MIG - MIG -

« Stick Welding:

() (Clamps):

« TigWelding Clamp: TIG
« MIG Welding Clamp: MIG

o Bar Clamp: -

4G,5G 6G

o



() (Grinders):

« Handheld Grinders:

e Angle Grinders:

()

()

4G,5G 6G

(Chipping Hammers):

(Safety Gear):

T



4.1 Electrodes 4.2 Clamps 4.3 Grinders

Cee

C-Clamp Pipe Clamp  Magnetic Clamp

MIG Wire Spool
Angle Grinder Handheld Grinder

Stick Electrodes TIG Electrodes

4.4 Chipping Hammers 4.5 Safety Gear

Welding Helmet Welding Gloves

Chipping H Slag H, ’ Welding Jacket

Safety Boots

S
o ' ' '
' '
@) '
N
@) ’ '
@) '
'
)
O ’
'
O ’ ’ '

4G,5G 6G -
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4G,5G 6G
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(Self-check) — .

(Answer Key) — .
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4G,5G 6G
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(Job Sheet)— .

(Specification Sheet) — .

PPE:

(Safety Shoes):

23
4G,5G 6G



(Plier):
(Hamr,ner):
(Grinder):

(Clamp):

(Materials):
(Welding Rod):

4.2 Clamps 4.3 Grinders

)

Pipe Clamp  Magnetic Clamp Angle Grinder

4.1 Electrodes

MIG Wire Spool
C-Clamp Handheld Grinder

Stick Electrodes TIG Electrodes

4.5 Safety Gear

4.4 Chipping Hammers

Welding Helmet Welding Gloves

Welding Jacket

Slag H
Safety Boots

Chipping H

)

4G,5G 6G



(Information Sheet) — .

(Contents):
> /
(PPE)
>
> , - )
() / PPE
PPE
N
N )
0 ]
(PPE) -
PPE : Safety Glasses, Ear plugs, Gloves, Apron,

Helmet, Mask, Safety shoes

. Safety Glasses ( ):

: Safety glasses

38
4G,5G 6G -



. Ear Plugs (

.Gloves ( ).

.Apron( ):

. Helmet (

.Mask ()

. Safety Shoes (
Safety shoes

4G,5G 6G

PPE,

¢



Welding safety gear essentials

Safety Glasses Ear Plugs

Helmet & Mask Safety Shoes

Apron
()
Butt joints, Lap joints, Corner joints, T-joints
Thickness of parts, Root opening, Root face, Bevel angle,

Groove angle, Effective throat thickness

. Butt Joints ( ):
Butt joint ,

. Lap Joints ( ):
Lap joint

Y
4G,5G 6G -



. Corner Joints ( ):
Corner joint

. T-Joints ( - ):
T-joint ‘T

. Thickness of Parts (Parts- ):
Parts-

. Root Opening ( ):
Root opening

. Root Face ( ):
Root face \

. Bevel Angle ( ):
Bevel angle

. Groove Angle ( ):
Groove angle ,

. Effective Throat Thickness ( ):
Effective throat thickness :

29
4G,5G 6G -



Welding joint types & concepts

Lap joints Corner joints

=
<

Root opening

Thickness of parts T-joints

Root face Bevel angle  Groove angle Effective throat
thickness

() . - )

. Dimensions ( ):
Dimensions

e Length( ): ,

« Width ( ): )
.Angles( )
o Bevel angle ( ):

4G,5G 6G



« Groove angle ( ): :

.Fitup( - )
Fit-up -
o Alignment ( ):
« Root opening ( ): ,

e Gap( ) ,

Dimensions, angles, and fit-up of joints

Length
e 4

—

e Root Fy. . —
Thickness 3¢ Root Ope:v‘ing
Dimensions Angles Fit-up of joints

4G,5G 6G -

D



Y 9 o ¢ A © 6 N~

v
(6]

4G,5G 6G

(Self-check) — .

PPE

Yo



30°

do

4G,5G 6G

60°

(Answer Key) — .

PPE

0d



(Job Sheet) — .

- ( . Butt joint, T-joint, Corner joint, Lap

joint )

- Butt joint- Butt
weld, T-joint- fillet weld

- : (Bevel angle, Groove angle) -

- Root face, Root opening, Effective throat thickness

4G,5G 6G -

N



(Specification Sheet) — .

(Safety Shoes):

(Clamp):

(Hammer):
(Grinder):

(Measuring Tape):

(Fillet Weld Template):

(Welding Rod):

4G,5G 6G

OO



(Diagram):

Butt joints Lap joints
Thickness of parts T-joints

Root face Bevel angle  Groove angle

4G,5G 6G -

Effective throat
thickness

08



(Contents):

YV VYV V VY

()

4G,5G 6G

(Information Sheet) — .

e



()

4G,5G 6G

PPE:

(Wear Check):

(

, hozzle,

oY



(Safety Compliance Check):

. : | ( CO02),

()

(Identifying Correct Power Supply):

: (Current), (Frequency)

©q
4G,5G 6G



220V 380V ,

(Correct Connection to the Power Source):

(Post Connection Testing):

oY
4G,5G 6G -



()

(WPS)
. (C;Jrrent):
. (Voltage):
. (Welding Speed):
. (Gas Flow Rate):
. (Preheat Temperature):
. (Positioning and Angle):

. WPS (Welding Procedure Specification)
e WPS- : (WPS)

« WPS

. - WPS ,

- WPS-

. '( . ,C02) ,

4G,5G 6G

WPS

V)



(Preheat Temperature):

- WPS :

- WPS-

. : WPS

Welding setup parameters overview

Required Welding Parameters

> el
Welding Current : L Welding Voltage @ @
CEY -a-l-/-jsi'_'- },4'
,,: b
g
*

Onayy
P
¢

g

Ground Clamp Welding Speed

80
4G,5G 6G -



()

(Electrode Type and Selection):

o 1 ’ (
TIG, MIG, Stick)

(Correct Electrode Installation):

(Electrode Feeding):

(Testing of Electrode Switch and Connections):

(Safety and Safe Feeding Method):
. PPE

4G,5G 6G

85



(Electrode Replacement and Maintenance):

(Testing and Calibration):

Correct installation of welding electrode

Electrodes are installed and fed correctly
into the welding holder

e =

Electrode Clamped
and Secured
e =
N N
Electrode properly :
inserted

Electrode clamped————@ Securely clamped
o

() ( )

(trial run)

8
4G,5G 6G -



(Trial Run) ?

(Initial Testing):

(Verifying Functionality):

4G,5G 6G

,CO2),

89



(Adjustment and Calibration):

MIG welding machine is setup in the workshop

Power Connection Y T i gy -
a >

! Gas Connection |
Current & Voltage iy }
r Controls —
N\ .

/ Gas Cylinder

\

Ground Clamp

s

- ‘ éas Hose
4 /"l DA > -—1’1
“y S i3 /

Ground Clamp

Welding Torch & Safety

4G,5G 6G -

88



4G,5G 6G

(Self-check) — .

8¢



4G,5G 6G

(Answer Key) — .

(WPS)

8Y



(Job Sheet) — .

. WPS

- (WPS) ,

- WPS- , ,

- WPS-

- : WPS-
/ (L/min)

: (Preheat)

- WPS-

: WPS :

- : WPS

(Specification Sheet) — .

(PPE):

89
4G,5G 6G



(Safety Shoes):

(Tools & Equipment):
(Welding Machine):

(Voltmeter):
(Gas Regulator):
(Temperature Gauge):

(Welding Rod):

(Materials):
(Welding Rod):

(Shielding Gas):
- ) ) COZ! )
(Metal Workpieces):

/ (Diagram/Layout):

% ‘Tungsten Electrode | ‘ 1

Ground Clamp Welding Speed

8V
4G,5G 6G -



(Information Sheet) — .

(Contents):

>

> (Current, Voltage, Travel speed, Polarity
Number of passes)

>

> (Trial weld)

()

. 4G Welding Position:
(overhead position)

CO2

PPE (Personal Protective Equipment),

85
4G,5G 6G



. 5G Welding Position:
(vertical position),

PPE

. 6G Welding Position:
(pipe position),

PPE

4G,5G 6G

¢o



()

passes).

(Current),

(Current, Voltage, Travel speed, Polarity

(Voltage), (Travel Speed),

(Number of Passes)

(Current):

(Voltage):

4G,5G 6G

(Overhead): :
(Vertical):

(Pipe): ,

Number of

(Polarity),

@



()

4G, 5G

(Travel Speed):

(Polarity):

DCEN (Direct Current Electrode Negative).

DCEP (Direct Current Electrode Positive):

6G

(Number of Passes):

(Single Pass):
(Multiple Passes):

DCEN DCEP

@



. 4G Welding Position (Overhead Position):

. (Current):
o )
. (Voltage):
@) 1
. (Gas Flow Rate):
(@]
. (Welding Speed):

. 5G Welding Position (Vertical Position):
(vertical position)

. (Current):
o) ] 1
. (Voltage):
@)
. (Gas Flow Rate):
@) '
. (Welding Speed):

. 6G Welding Position (Pipe Position):

4G,5G 6G -

@9



. (Current):

@) 1
. (Voltage):

@) 1
. (Gas Flow Rate):

@) '
. (Welding Speed):

@)

% Current (A)
1. CURRENT & VOLTAGE SETTING

Current (A)

Voltage (V)

Z. ?
Increase <«
(+) ¢
Position  Current (A) = Voltage (V)
4G (Overhead 110-130

5G (Vertical 130-160 Medium (20-24)
6G (Pipe) ~ 150-200  High (24-28)

4. TRAVEL SPEED CONTROL

Too Fast — Weak Weld _ y g

Direction of Travel ™

Correct Speed

()

4G,5G 6G -

@ Voltage (V) -—Lé]—- Travel Speed

High (22-26)

Y0+ Polarity gvﬂ Number of Passes

3. POLARITY SELECTION

DCEN (~) - DCEP (+)

Slow / Electrode Electrode
Medium Negative (Deep Positive

2. TRAVEL SPEED (Torch Movement)

4G (Overhead)

Slow ——-__
< g

5G (Vertical) Penetreation) (More Heat)
Medium
6G (Pipe) ; = l X N
Slow + Workpiece Electrode —
<

~SEF . 6G PIPE WELDING (Multi-Angle)
5. NUMBER OF PASSES - x
Multi Pass Pass3 iz -,l ‘

(Thick Metal) <

Single Pass
(Thin Metal)

]
I
1
\

£ il o 7
Thickness:# ) ¥ " Check Weld Quality
Final Weld ; . M Noéracks o
Multiple M Full Penetration
Passes | M Smooth Bead
(Trial weld)

@8



(Purpose of Trial Welds):

(Trial Weld for 4G Position):
(overhead position),

(Trial Weld for 5G Position):
(vertical position)

(Trial Weld for 6G Position):
(pipe position) ,

ee
4G,5G 6G



4G,5G 6G

(Post-Trial Weld Steps):

(Safety and Quality Assurance):

&Y



(Polarity)

4G,5G 6G -

(Self-check) — .

(&



(Answer Key) — .

(Polarity) ?
: DCEN (Direct Current Electrode Negative)
(Direct Current Electrode Positive) :

4G,5G 6G -

DCEP

(4



. WPS

- WPS

4G,5G 6G

(WPS)

(Job Sheet) — .



(Specification Sheet) — .

PPE:

(Safety Shoes):
(Tools & Equipment):

(Welding Machine):

(Voltmeter):
(Gas Regulator):
(Temperature Gauge):

(Welding Rod):
(Materials):

(Welding Rod):

. (Shielding Gas):
- l H COZ! 1

(Metal Workpieces):

4G,5G 6G



/ (Diagram/Layout):

Adjusting Welding Parameters for 4G, 5G & 6G Welding Positions

% Current (A) @ Voltage (V) -—Lé:- Travel Speed 0+ Polarity 9:5 Number of Passes

1. CURRENT & VOLTAGE SETTING 2. TRAVEL SPEED (Torch Movement) 3. POLARITY SELECTION

DCEN (=) - DCEP (+)

Slow / Electrode Electrode
.\ Medium = Negative (Deep Positive
Penetreation) (More Heat)

+ Workpiece Electrode —

6G PIPE WELDING (Multi-Angle)

Current (A) - Voltage (V) 4G (Overhead)

3 120 EF 225 & | ___ /

< LAV
] . 5G (Vertical)
" /9 _Decrease

) | Medium

Increase

(+)
Position Current (A) = Voltage (V) 6G (Pipe)
4G (Overhead = 110-130 High (22-26) Slow
5G (Vertical 130-160 Medium (20-24) > o f
6G (Pipe)  150-200  High (24-28) e '

- 5. NUMBER OF PASSES - X /fy
4. TRAVEL SPEED CONTROL ‘ _pass3 O R o
‘ " RN

Single Pass Multi Pass

T??f?s,t - YY?IS Y\Ield r y 4 (Thin Metal)  (Thick Metal)
Too Slow —> Overh atl j i
””””””” s B el =+ &
Checl; Weld Qua||ty

Thickness 4 : N/ ;o
TR Flnal Weld ﬁ ’LZNoEracks

Multiple M Full Penetration
Passes \ ¥ Smooth Bead

Direction of Travel

Y
Correct Speed

4G,5G 6G -

SN



4G,5G 6G

4G
SICIP-SBD-W56-02-O
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1 4G

SICIP-SBD-W56-02-O

4G ,

4G , 4G
. 4G
. 4G

(WPS)
S WPS
, - : (NDT)
(WPS)

4G,5G 6G

(L0



4G,5G 6G

L8



(Information Sheet) — .

- 1 4G
(Contents):

[ ]

o (WPS)

o /7 7 WPS

L )

[ ]
()
PPE
PPE- Personal Protective Equipment,
( , , )
PPE

3 ( / )u - )

PPE

4G,5G 6G
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[ Caverall Face Shaeld Ear Plags
() (WPS):
4G WPS (Welding Procedure Specification)
: (Overhead) Groove ()
4G WPS-
4G :
WPS- (- SMAWI/Stick, MIG/MAG),
: /
(  -ASME, AWS)
4G
, 4G WPS
(yrm -~ WPS
Base Metal
- Base Metal
(welding/joining)

4G,5G 6G

. Welding satetv & PPE Essentials

&

&

Wekling Helmen

Welding Gloves Wdlding Goggles

f £ &®

r
| Lesbher Apeon

Sefety 8w Resparator Maxk

1o @

(Parent Metal)

LY



()

(Steel),

(Measuring Tools)

(Measuring Tools)

4G, 5G

6G

(Tape Measure),

I thumb lock I

[ tape ]

««%/

hook slot

L9



4G, 5G

6G

(Vernier Caliper),

Anvil Spindle

(Micrometer)-

Sleeve

Frame

Thimble Ratchet

Sleeve reads 0.55 cm
Thimble reads

12 divisions = 0.012 cm
Total reading = 0.562 cm

Fig. 1.6. Micrometer screw gauge

Vernier Caliper

(Protractor)-

Uuovn Yany

(Spi

: e
P
////// ’J%’ 20
790
__________________________ My

pioriscror

DELVIIe
21LENCLNKYT

rit Level)-

EiX TAjEL

g



()

Welding Position

(Flat),
(Vertical), (Overhead) (Inclained)
WELDING POSITIONS

VERTICAL POSITION

. Flat Position (1F, 1G):

. Horizontal Position (2F, 2G):
. Vertical Position (3F, 3G):

. Overhead Position (4F, 4G):
(Inclined)

5G:
6G:

4G,5G 6G

OVERHEAD POSITION

(Horizontal),

-

56 HORIZONTAL FIXED
POSITION

6G INCLINED POSITION

)



PPE
WPS

4G

PPE
: PPE-

WPS

Metal)

4G

4G,5G 6G

(Self-check) — .

(Answer Key) — .

Personal Protective Equipment,

( - ) ) )

?

WPS (Welding Procedure Specification)
(Overhead) Groove ( )

Base Metal ,
(welding/joining) (Parent

qo
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: 4G

WPS

WPS

©ooNoOE W=

P P
~Awh P o

. PPE

: 4G

4G,5G 6G

WPS

PPE

3/8”

4G

1”

(Job Sheet) — .

(Specification Sheet)- .

R



. /

. /

. I

. 38 1 (WPS
. ( ,

(WPS)

)

Identifying Workpieces for 4G Welding

4G Overhead Position

Step 1: Safety & PPE Usage q- rStep 2: WPS Review

—Btep 3: Collect Base Plate

Wear protective equipment

Step 4: Measure Dimensions & Configuration

Measure dimensions & joint

4G,5G 6G -

4G Overhead Position

» Work above, Welder below

Inspect correct base plate

Step 5: Position in Overhead

e

» Fit in overhead position

aR



(Information Sheet) — .

(Contents):

YV VYV VY

()

I | T

TE CrafE (A &4E 9 (Main parts of arc welding machine)

4G,5G 6G

Q



. ; (AC DC) (electric arc)

, [ ]
. ; : (ground clamp),
[ ]

° | (Stick/ISMAW): [] |

o MIG/IMAG : []

o TIG . []

o . [ ]

. : ' ’ []

(Electrode))
/ /
(MS)
(TIG
)

98
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https://www.google.com/search?q=%E0%A6%A1%E0%A7%8D%E0%A6%B0%E0%A7%8D%E0%A6%AF%E0%A6%BE%E0%A6%97+%E0%A6%85%E0%A7%8D%E0%A6%AF%E0%A6%BE%E0%A6%99%E0%A7%8D%E0%A6%97%E0%A7%87%E0%A6%B2&sca_esv=0ccad900ef2a9a41&ei=5IGVaZrhKu3ZseMPiMH2gAY&biw=1366&bih=607&ved=2ahUKEwjvk8y62eKSAxUiUGcHHf-uJm8QgK4QegQIBBAB&uact=5&oq=%E0%A6%87%E0%A6%B2%E0%A7%87%E0%A6%95%E0%A6%9F%E0%A7%8D%E0%A6%B0%E0%A7%8B%E0%A6%A1+%E0%A6%95%E0%A7%8B%E0%A6%A3&gs_lp=Egxnd3Mtd2l6LXNlcnAiJeCmh-CmsuCnh-CmleCmn-CnjeCmsOCni--4IBsgcEMC4xN7gHhxLCBwgwLjEuMjAuMsgHhgGACAA&sclient=gws-wiz-serp
https://www.google.com/search?q=%E0%A6%93%E0%A6%AF%E0%A6%BC%E0%A6%BE%E0%A6%B0%E0%A7%8D%E0%A6%95+%E0%A6%85%E0%A7%8D%E0%A6%AF%E0%A6%BE%E0%A6%99%E0%A7%8D%E0%A6%97%E0%A7%87%E0%A6%B2&sca_esv=0ccad900ef2a9a41&ei=5IGVaZrhKu3ZseMPiMH2gAY&biw=1366&bih=607&ved=2ahUKEwjvk8y62eKSAxUiUGcHHf-uJm8QgK4QegQIBBAD&uact=5&oq=%E0%A6%87%E0%A6%B2%E0%A7%87%E0%A6%95%E0%A6%9F%E0%A7%8D%E0%A6%B0%E0%A7%8B%E0%A6%A1+%E0%A6%95%E0%A7%8B%E0%A6%A3&gs_lp=Egxnd3Mtd2l6LXNlcnAiJeCmh-CmsuCnh-CmleCmn-CnjeCmsOCni--4IBsgcEMC4xN7gHhxLCBwgwLjEuMjAuMsgHhgGACAA&sclient=gws-wiz-serp
https://www.google.com/search?q=%E0%A6%89%E0%A6%B2%E0%A7%8D%E0%A6%B2%E0%A6%AE%E0%A7%8D%E0%A6%AC+%E0%A6%93%E0%A6%AF%E0%A6%BC%E0%A7%87%E0%A6%B2%E0%A7%8D%E0%A6%A1%E0%A6%BF%E0%A6%82&sca_esv=0ccad900ef2a9a41&ei=5IGVaZrhKu3ZseMPiMH2gAY&biw=1366&bih=607&ved=2ahUKEwjvk8y62eKSAxUiUGcHHf-uJm8QgK4QegQIBBAF&uact=5&oq=%E0%A6%87%E0%A6%B2%E0%A7%87%E0%A6%95%E0%A6%9F%E0%A7%8D%E0%A6%B0%E0%A7%8B%E0%A6%A1+%E0%A6%95%E0%A7%8B%E0%A6%A3&gs_lp=Egxnd3Mtd2l6LXNlcnAiJeCmh-CmsuCnh-CmleCmn-CnjeCmsOCni--4IBsgcEMC4xN7gHhxLCBwgwLjEuMjAuMsgHhgGACAA&sclient=gws-wiz-serp
https://www.google.com/search?q=TIG+%E0%A6%93%E0%A7%9F%E0%A7%87%E0%A6%B2%E0%A7%8D%E0%A6%A1%E0%A6%BF%E0%A6%82&oq=%E0%A6%93%E0%A7%9F%E0%A7%87%E0%A6%B2%E0%A7%8D%E0%A6%A1%E0%A6%BF%E0%A6%82+%E0%A6%9F%E0%A7%8D%E0%A6%B0%E0%A6%BE%E0%A6%AD%E0%A7%87%E0%A6%B2+%E0%A6%B8%E0%A7%8D%E0%A6%AA%E0%A7%80%E0%A6%A1&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQABjvBTIHCAIQABjvBTIHCAMQABjvBTIHCAQQABjvBTIHCAUQABjvBdIBCTM2MjMxajBqOagCBbACAfEFqg0RvsFPwsA&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjF46b82eKSAxUDUGwGHY7eCgYQgK4QegQIAxAB
https://www.google.com/search?q=MIG+%E0%A6%93%E0%A7%9F%E0%A7%87%E0%A6%B2%E0%A7%8D%E0%A6%A1%E0%A6%BF%E0%A6%82&oq=%E0%A6%93%E0%A7%9F%E0%A7%87%E0%A6%B2%E0%A7%8D%E0%A6%A1%E0%A6%BF%E0%A6%82+%E0%A6%9F%E0%A7%8D%E0%A6%B0%E0%A6%BE%E0%A6%AD%E0%A7%87%E0%A6%B2+%E0%A6%B8%E0%A7%8D%E0%A6%AA%E0%A7%80%E0%A6%A1&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQABjvBTIHCAIQABjvBTIHCAMQABjvBTIHCAQQABjvBTIHCAUQABjvBdIBCTM2MjMxajBqOagCBbACAfEFqg0RvsFPwsA&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjF46b82eKSAxUDUGwGHY7eCgYQgK4QegQIAxAD
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[..,..]
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[..,..]
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'C [.., .. ]
(Lap joint) [..]
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'8' [..,
: [..
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[..]
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(FCAW)

4G,5G 6G

v


https://www.google.com/search?q=MIG&oq=%E0%A6%93%E0%A6%AF%E0%A6%BC%E0%A7%87%E0%A6%B2%E0%A7%8D%E0%A6%A1%E0%A6%BF%E0%A6%82+%E0%A6%95%E0%A7%8C%E0%A6%B6%E0%A6%B2&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQABjvBTIHCAIQABjvBTIHCAMQABjvBTIHCAQQABjvBTIHCAUQABjvBdIBCDM2MjZqMGo5qAIFsAIB8QXyC4A6cSk95Q&sourceid=chrome&ie=UTF-8&ved=2ahUKEwj7oZ3q2OKSAxXkR2wGHVX5DO4QgK4QegQIARAC
https://www.google.com/search?q=TIG&oq=%E0%A6%93%E0%A6%AF%E0%A6%BC%E0%A7%87%E0%A6%B2%E0%A7%8D%E0%A6%A1%E0%A6%BF%E0%A6%82+%E0%A6%95%E0%A7%8C%E0%A6%B6%E0%A6%B2&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQABjvBTIHCAIQABjvBTIHCAMQABjvBTIHCAQQABjvBTIHCAUQABjvBdIBCDM2MjZqMGo5qAIFsAIB8QXyC4A6cSk95Q&sourceid=chrome&ie=UTF-8&ved=2ahUKEwj7oZ3q2OKSAxXkR2wGHVX5DO4QgK4QegQIARAD

« MIG (Metal Inert Gas) Welding (GMAW):

o TIG (Tungsten Inert Gas) Welding (GTAW):

» Stick Welding (SMAW).

o Flux-Cored Arc Welding (FCAW):

(Oxy-Acetylene):

(1G/1F), (2G/2F),  (3GI3F), (4G/4F)

(Welding Defects)
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https://www.google.com/search?q=MIG+%28Metal+Inert+Gas%29+Welding&oq=%E0%A6%93%E0%A6%AF%E0%A6%BC%E0%A7%87%E0%A6%B2%E0%A7%8D%E0%A6%A1%E0%A6%BF%E0%A6%82+%E0%A6%95%E0%A7%8C%E0%A6%B6%E0%A6%B2&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQABjvBTIHCAIQABjvBTIHCAMQABjvBTIHCAQQABjvBTIHCAUQABjvBdIBCDM2MjZqMGo5qAIFsAIB8QXyC4A6cSk95Q&sourceid=chrome&ie=UTF-8&ved=2ahUKEwj7oZ3q2OKSAxXkR2wGHVX5DO4QgK4QegQIAxAB
https://www.google.com/search?q=TIG+%28Tungsten+Inert+Gas%29+Welding&oq=%E0%A6%93%E0%A6%AF%E0%A6%BC%E0%A7%87%E0%A6%B2%E0%A7%8D%E0%A6%A1%E0%A6%BF%E0%A6%82+%E0%A6%95%E0%A7%8C%E0%A6%B6%E0%A6%B2&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQABjvBTIHCAIQABjvBTIHCAMQABjvBTIHCAQQABjvBTIHCAUQABjvBdIBCDM2MjZqMGo5qAIFsAIB8QXyC4A6cSk95Q&sourceid=chrome&ie=UTF-8&ved=2ahUKEwj7oZ3q2OKSAxXkR2wGHVX5DO4QgK4QegQIAxAD
https://www.google.com/search?q=Stick+Welding&oq=%E0%A6%93%E0%A6%AF%E0%A6%BC%E0%A7%87%E0%A6%B2%E0%A7%8D%E0%A6%A1%E0%A6%BF%E0%A6%82+%E0%A6%95%E0%A7%8C%E0%A6%B6%E0%A6%B2&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQABjvBTIHCAIQABjvBTIHCAMQABjvBTIHCAQQABjvBTIHCAUQABjvBdIBCDM2MjZqMGo5qAIFsAIB8QXyC4A6cSk95Q&sourceid=chrome&ie=UTF-8&ved=2ahUKEwj7oZ3q2OKSAxXkR2wGHVX5DO4QgK4QegQIAxAF
https://www.google.com/search?q=Flux-Cored+Arc+Welding&oq=%E0%A6%93%E0%A6%AF%E0%A6%BC%E0%A7%87%E0%A6%B2%E0%A7%8D%E0%A6%A1%E0%A6%BF%E0%A6%82+%E0%A6%95%E0%A7%8C%E0%A6%B6%E0%A6%B2&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQABjvBTIHCAIQABjvBTIHCAMQABjvBTIHCAQQABjvBTIHCAUQABjvBdIBCDM2MjZqMGo5qAIFsAIB8QXyC4A6cSk95Q&sourceid=chrome&ie=UTF-8&ved=2ahUKEwj7oZ3q2OKSAxXkR2wGHVX5DO4QgK4QegQIAxAH
https://www.google.com/search?q=%E0%A6%97%E0%A7%8D%E0%A6%AF%E0%A6%BE%E0%A6%B8+%E0%A6%93%E0%A6%AF%E0%A6%BC%E0%A7%87%E0%A6%B2%E0%A7%8D%E0%A6%A1%E0%A6%BF%E0%A6%82&oq=%E0%A6%93%E0%A6%AF%E0%A6%BC%E0%A7%87%E0%A6%B2%E0%A7%8D%E0%A6%A1%E0%A6%BF%E0%A6%82+%E0%A6%95%E0%A7%8C%E0%A6%B6%E0%A6%B2&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQABjvBTIHCAIQABjvBTIHCAMQABjvBTIHCAQQABjvBTIHCAUQABjvBdIBCDM2MjZqMGo5qAIFsAIB8QXyC4A6cSk95Q&sourceid=chrome&ie=UTF-8&ved=2ahUKEwj7oZ3q2OKSAxXkR2wGHVX5DO4QgK4QegQIAxAJ

(Porosity): [ ]

(Slag Inclusion):

(NDT)

(Pre-heating)
(Preheating)

(Welding):

(Industrial Process):
(thermal gradient) []

(cold cracking) [,

[ ]
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https://www.google.com/search?q=%E0%A6%AA%E0%A7%8B%E0%A6%B0%E0%A7%8B%E0%A6%B8%E0%A6%BF%E0%A6%9F%E0%A6%BF+%28Porosity%29&sca_esv=0ccad900ef2a9a41&ei=gYSVad74MqOXwcsPzM2o6Q8&biw=1366&bih=607&oq=%E0%A6%93%E0%A7%9F%E0%A7%87%E0%A6%B2%E0%A7%8D%E0%A6%A1%E0%A6%BF%E0%A6%82+%E0%A6%A4%E0%A7%8D%E0%A6%B0%E0%A7%81%E0%A6%9F%E0%A6%BF&gs_lp=Egxnd3Mtd2l6LXNlcnAiK-Cmk-Cnn-Cnh-CmsuCnjeCmoeCmv-CmgiDgpqTgp43gprDgp4Hgpp_gpr8qAggDMgcQABiABBgTMgcQABiABBgTMgcQABiABBgTMggQABgTGBYYHjIIEAAYExgWGB4yBRAAGO8FMgUQABjvBTIFEAAY7wUyBRAAGO8FSOUuUABYAHAAeACQAQCYAX6gAX6qAQMwLjG4AQHIAQD4AQL4AQGYAgGgAoYBmAMAkgcDMC4xoAfCBbIHAzAuMbgHhgHCBwMyLTHIBwWACAA&sclient=gws-wiz-serp&mstk=AUtExfC_ztDRNwFJST62pi2s5sE06Bc51M2JuWINhSIzDj6RJm0kn8ANjHFRkG-NmGr0ZOryi3gEPSpqU7PPv1O7x8XegJksZ8agP-POaYIdIO53TCP8pVWAhY3bp-cFGw5nNpU&csui=3&ved=2ahUKEwiy9s2Y3OKSAxVtWHADHfZwF_YQgK4QegQIBRAB
https://www.google.com/search?q=%E0%A6%B8%E0%A7%8D%E0%A6%B2%E0%A7%8D%E0%A6%AF%E0%A6%BE%E0%A6%97+%E0%A6%87%E0%A6%A8%E0%A6%95%E0%A7%8D%E0%A6%B2%E0%A7%81%E0%A6%B6%E0%A6%A8+%28Slag+Inclusion%29&sca_esv=0ccad900ef2a9a41&ei=gYSVad74MqOXwcsPzM2o6Q8&biw=1366&bih=607&oq=%E0%A6%93%E0%A7%9F%E0%A7%87%E0%A6%B2%E0%A7%8D%E0%A6%A1%E0%A6%BF%E0%A6%82+%E0%A6%A4%E0%A7%8D%E0%A6%B0%E0%A7%81%E0%A6%9F%E0%A6%BF&gs_lp=Egxnd3Mtd2l6LXNlcnAiK-Cmk-Cnn-Cnh-CmsuCnjeCmoeCmv-CmgiDgpqTgp43gprDgp4Hgpp_gpr8qAggDMgcQABiABBgTMgcQABiABBgTMgcQABiABBgTMggQABgTGBYYHjIIEAAYExgWGB4yBRAAGO8FMgUQABjvBTIFEAAY7wUyBRAAGO8FSOUuUABYAHAAeACQAQCYAX6gAX6qAQMwLjG4AQHIAQD4AQL4AQGYAgGgAoYBmAMAkgcDMC4xoAfCBbIHAzAuMbgHhgHCBwMyLTHIBwWACAA&sclient=gws-wiz-serp&mstk=AUtExfC_ztDRNwFJST62pi2s5sE06Bc51M2JuWINhSIzDj6RJm0kn8ANjHFRkG-NmGr0ZOryi3gEPSpqU7PPv1O7x8XegJksZ8agP-POaYIdIO53TCP8pVWAhY3bp-cFGw5nNpU&csui=3&ved=2ahUKEwiy9s2Y3OKSAxVtWHADHfZwF_YQgK4QegQIBRAF

(Post-heating)

(cold cracking)
(residual stress) [ ]

°C

) [, ]
: (hardness)
PWHT -
PWHT (Post Weld Heat Treatment)

[, ]
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(weld joint)

[]
( -

(ductility) [ ]
( ),

(Workpiece)

[

(Burn Through)
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A { (5 5 '
L gy 3
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Direction
—of weld

(Spatter)
, [ ]

(Strength) [, ] (Amperage),

[ ]
(CLAMS):
Current ( / ):
[ ]
Length of Arc ( ): (Workpiece)
(Porosity) []

Angle of Electrode ( ):

[ ]
Manipulation ( / ): []
Speed ( ): []
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https://www.google.com/search?q=%E0%A6%AA%E0%A7%8D%E0%A6%B0%E0%A6%A7%E0%A6%BE%E0%A6%A8+%E0%A6%93%E0%A7%9F%E0%A7%87%E0%A6%B2%E0%A7%8D%E0%A6%A1%E0%A6%BF%E0%A6%82+%E0%A6%AA%E0%A7%8D%E0%A6%AF%E0%A6%BE%E0%A6%B0%E0%A6%BE%E0%A6%AE%E0%A6%BF%E0%A6%9F%E0%A6%BE%E0%A6%B0%E0%A6%B8%E0%A6%AE%E0%A7%82%E0%A6%B9+%28CLAMS%29&sca_esv=d4bd22e60327dda3&ei=-pyaacTeAYmw4-EPsNG4qAs&biw=1366&bih=607&ved=2ahUKEwjTnfvdt-ySAxXa7zgGHR2YPFUQgK4QegQIAhAB&oq=%E0%A6%93%E0%A7%9F%E0%A7%87%E0%A6%B2%E0%A7%8D%E0%A6%A1%E0%A6%BF%E0%A6%82+%E0%A6%AA%E0%A7%8D%E0%A6%AF%E0%A6%BE%E0%A6%B0%E0%A6%BE%E0%A6%AE%E0%A6%BF%E0%A6%9F%E0%A6%BE%E0%A6%B0++%E0%A6%AC%E0%A6%B2%E0%A6%A4%E0%A7%87+%E0%A6%95%E0%A6%BF+%E0%A6%AC%E0%A7%81%E0%A6%9D&gs_lp=Egxnd3Mtd2l6LXNlcnAiWeCmk-Cnn-Cnh-CmsuCnjeCmoeCmv-CmgiDgpqrgp43gpq_gpr7gprDgpr7gpq7gpr_gpp_gpr7gprAgIOCmrOCmsuCmpOCnhyDgppXgpr8g4Kas4KeB4KadMgUQABjvBTIFEAAY7wUyBRAAGO8FMgUQABjvBTIFEAAY7wVIlRxQ4wpY4wpwAXgAkAEAmAHUAaAB1AGqAQMyLTG4AQzIAQD4AQL4AQGYAgKgAt4BwgIIEAAYsAMY7wWYAwCIBgGQBgSSBwUxLjAuMaAH5wOyBwMyLTG4B9oBwgcFMC4xLjHIBweACAA&sclient=gws-wiz-serp

(Voltage): (Arc Length)

[]

(Electrode Size):

(Polarity):_
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https://www.google.com/search?q=%E0%A6%85%E0%A6%A8%E0%A7%8D%E0%A6%AF%E0%A6%BE%E0%A6%A8%E0%A7%8D%E0%A6%AF+%E0%A6%97%E0%A7%81%E0%A6%B0%E0%A7%81%E0%A6%A4%E0%A7%8D%E0%A6%AC%E0%A6%AA%E0%A7%82%E0%A6%B0%E0%A7%8D%E0%A6%A3+%E0%A6%AA%E0%A7%8D%E0%A6%AF%E0%A6%BE%E0%A6%B0%E0%A6%BE%E0%A6%AE%E0%A6%BF%E0%A6%9F%E0%A6%BE%E0%A6%B0&sca_esv=d4bd22e60327dda3&ei=-pyaacTeAYmw4-EPsNG4qAs&biw=1366&bih=607&ved=2ahUKEwjTnfvdt-ySAxXa7zgGHR2YPFUQgK4QegQIBBAB&oq=%E0%A6%93%E0%A7%9F%E0%A7%87%E0%A6%B2%E0%A7%8D%E0%A6%A1%E0%A6%BF%E0%A6%82+%E0%A6%AA%E0%A7%8D%E0%A6%AF%E0%A6%BE%E0%A6%B0%E0%A6%BE%E0%A6%AE%E0%A6%BF%E0%A6%9F%E0%A6%BE%E0%A6%B0++%E0%A6%AC%E0%A6%B2%E0%A6%A4%E0%A7%87+%E0%A6%95%E0%A6%BF+%E0%A6%AC%E0%A7%81%E0%A6%9D&gs_lp=Egxnd3Mtd2l6LXNlcnAiWeCmk-Cnn-Cnh-CmsuCnjeCmoeCmv-CmgiDgpqrgp43gpq_gpr7gprDgpr7gpq7gpr_gpp_gpr7gprAgIOCmrOCmsuCmpOCnhyDgppXgpr8g4Kas4KeB4KadMgUQABjvBTIFEAAY7wUyBRAAGO8FMgUQABjvBTIFEAAY7wVIlRxQ4wpY4wpwAXgAkAEAmAHUAaAB1AGqAQMyLTG4AQzIAQD4AQL4AQGYAgKgAt4BwgIIEAAYsAMY7wWYAwCIBgGQBgSSBwUxLjAuMaAH5wOyBwMyLTG4B9oBwgcFMC4xLjHIBweACAA&sclient=gws-wiz-serp&mstk=AUtExfCD2Sn7zB7hPu3iVO6HfzJxOPzOO0awdmespAGiezeONsBbD1KvIv2ErNocnCoISMJXoxlaIZKmWwXJbkxADf9wIGTHMoaWJf1ltLN_vcDusKGERaUd3w574qKyxAORgBw&csui=3
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4G ,
(Tactile)

4G,5G 6G

(VT),

(Visual Monitoring):

(Tactile Monitoring):

(UT),

(RT)

(Visual)

b\



(Self-check) — .

) ?
) ?
) ?
) 2
)
)
) 2 2
(Answer Key) — .
) ?
( )

(Consumable):
(Non-Consumable):

)

(Butt Joint)
(Lap Joint)
(T-Joint)

4G,5G 6G



4G,5G 6G

(Corner Joint)
(Edge Joint)

(Electrode Angle)

(Welding Defects)

(

b



(Job Sheet) — .

(Preparation):

(Alignment):

( )
(Root Gap) . -

(Tack Welding):

(Root Pass - 4G Overhead):
E6010 ,
(Overhead)

(Filling & Capping Pass):
E7018 ,

; ( ),
(Capping)
(Inspection):

(Arc Length)

4G,5G 6G

(Sagging)

by
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(Specification Sheet) — .

4G,5G 6G
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Overhead Position
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(Information Sheet) — .

(Contents):
b )
o - (NDT) -
[ ]
o (WPS)
() :
4G ,
1. (Bead Size) — : WPS
2. (Reinforcement) — -
3. (Profile) — , )
. WPS
. non-destructive testing (NDT)

bd
4G,5G 6G



4G

NDT

4G, 5G

Measuring Weld Bead Size, Reinforcement and Profile

Appropriate Gauges and Tools to Measure Weld Bead
Size, Reinforcement, and Profile

Inspect Weld Bead

- (NDT) -

- (NDT) ,

(Cracks)
(Slag Inclusion)
(Porosity)
(Lamination/Delamination)

NDT

NDT ,

2Yo)
6G -



4G,5G 6G

(Dye Penetrant Testing):
(DPT)

(Magnetic Particle Testing):
(MPT) NDT

(Ultrasonic Testing):
(UT) , -

(Radiography):
NDT -

»d



()

4G

o ok wh e

N =

« WPS

4G,5G 6G

(Cracks) —

(Undercut) —
(Slag Inclusion) —
(Porosity) —
(Lamination/Delamination) —
(Inconsistent Profile) —

NDT -

(Critical Defects):
(Major Defects):

(Minor Defects):

53



Minor

Weld Defect Identification and Clas

sification

Any Weld Defects or Irregularities are

Identified and Classified According to Severity

Inspect Weld Bead

Minor B Moderate Major

Defects

Defect : Minor Defect !

Defects | Defects

& r
Defect

() WPS
4G , Welding
Procedure Specification (WPS) WPS
, ) WPS
1. (Bead Size) — WPS :
2 : (Root, Filler & Cap Passes) — WPS
3. (Reinforcement) —
4. : (Root Gap, Land Face & Alignment) —
WPS
5. (Defects & Irregularities) — WPS
o NDT (Non-Destructive Testing) —
>0

4G,5G 6G



e WPS - WPS-

« WPS ,

Weld Bead Verification against WPS

Verification of Weld Bead Against WPS

R Inspect Weld Bead

spec'\ﬁcat'\on

: 2 34 :; 3 I i.-

Welding Procedure
E WPS)

Position :
Process: S‘:-:::s AAAAAAAAAAAAA
Electrode : : E """"""""""

P e
ill Pass current 128 T e %
- 21-25 sV i pipast =
. 0°C | rweas B
LT : .
i U el S s
ed: 12:20 cm/M T\:\es et 52,00/
ced: - =

20xF)
d speed 12-20%

Filhe:

oot
Code Compliance

ey

4G,5G 6G -
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(Self Check)-

NDT ?
?
WPS ?
NDT ?
(Answer Key) -
NDT

. (RT)
. (uT)
o (l\/l PT)
. (PT)
« Critical Defects ( ) —

. WPS
WPS-

.NDT

4G,5G 6G

Major Defects ( )—
Minor Defects ( )—

¢



© oo N OAE WD

[

|
o

« NDT

4G,5G 6G

WPS

WPS
(RT)
(UT)

(MPT)
(PT)

WPS-

PPE

(Job Sheet) - .

/ / WPS

(Specification Sheet) - .

)



(UT)
(RT)
(MPT)
(PT)

Weld

Travel
Too Fast

Travel
Too Slow

4G,5G 6G

g "'V%
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(Contents):

4G,5G 6G

(Information Sheet) - .

(HAZ)

oY



()

(Cleaning) (Preparation)
. — WPS
. (Drying) —
« WPS

()

(Contaminants)

4G,5G 6G

(Impurities)

>



« WPS

()

« WPS - WPS

Yoo
4G,5G 6G -



Weld Area Inspection for Clarity and Readiness

Prepared Weld Area is Inspected to
Verify Cleanliness and Readiness for Welding

"’.’" * ;.._,EA
o - Clean and Prepare the Weld Area

@ Free of
Rust & Oil
@' No Debris/
Dross
M DryFitup
[V} Free of Rust & Oil ’

IV No Debris / Dross

Cleaning
Wire Wheel

30
4G,5G 6G -



(Self Check) - .

1. (Inspection) ?

o U AW

(Answer Key) - .

¢ ( ) ) ) )
. WPS

® ( ! )
. WPS

Sox
4G,5G 6G



(Job Sheet)-

© oo N UAE W=

L ol
o> whNh ko
1

WPS

. PPE

(Specification Sheet) - .

PPE:

d09
4G,5G 6G



. /
. /
. (Inspection Lamp)

WELDING TECHNIQUE

e FINISHING

American Mortuary Coolers metrlcar
oLsHary

WWW.Mymortuarycooler.com  wewe o

yo8
4G,5G 6G -
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SICIP-SBD-W56-03-O
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:5G

. SICIP-SBD-W56-03-O

5G )

5G , 9G ,
1. 5G
2. 5G
3.
4.
L. (PPE)
2. 5G Welding Procedure Specification (WPS)
3. 5G 6” 40
4, ,
5. (horizontal fixed)
6. ,
7.
8. WPS
9. (travel speed)
10. (vertical up-and-down)
11, (electrode manipulation techniques)
12.
13. : ,
14, )
15. - (NDT)
16.
17. Welding Procedure Specification (WPS)
18.

oY

4G,5G 6G



19.
20.

21.

yo094
4G,5G 6G -



(Information Sheet) —

- :5G
(Contents):
> (PPE)
> Welding Procedure Specification (WPS)
> 6” 40
> (horizontal fixed)
> , -
() (PPE)
PPE (Personal Protective Equipment)
1. , ,
2.
3. ,
(PPE)
PPE-

Sob
4G,5G 6G



(PPE)

(@)

1. Safety Glasses (

(UV)

2. Ear Plugs (
O

3. Gloves (
O

):

4G,5G 6G

dod



(PPE) /
5. Helmet ( ):
O
O
6. Mask( ):
O
O
7. Safety Shoes ( ):
O

PPE ,
() Welding Procedure Specification (WPS)
(WPS) , ,
5G WPS : 5G
ddo

4G,5G 6G



WPS 5G

1. (Welding Process):
o 5G SMAW (Shielded Metal Arc Welding) TIG
(Tungsten Inert Gas) MIG (Metal Inert Gas) WPS
2. (Material Specification):
(e} SG ’
(@] y ’ ’
3. (Welding Position):
o 5G : WPS
4, (Welding Parameters):
O ) 1
WPS
5. (Filler Material):
(@] ( ' ) !
WPS 5G
6. (Welding Technique and Method):
o ’ ’ ’
o bG
7. (Safety and Protection):
o WPS
L) ] 1 1 PPE!
8. (Inspection and Measurement):
o WPS
() 6” 40

999
4G,5G 6G



o 6” Schedule 40 pipe 6

()40 :
o ( ) Schedule
40 :
2. ;
o 6” Schedule 40
5G
o : ASTM (American Society for Testing
and Materials) ANSI (American National Standards Institute)
3. (Fixed Pipe):
o 5G (fixed)
(@) y I
4, :
o 6” Schedule 40
: (bevel) :
O 1
5.
@) '
H il ( )
o 5G
6. 5G
o SG ’

9O
4G,5G 6G



Fixed 6” Schedule 40 Pipe Identified for 5G Welding

Schedule 40
Wall Thickness

() (horizontal fixed)

5G , (vertical) ,
(workpieces)

1.
o , : 5G
(physical)
2. (Arrangement of Workpieces):
o , 5G
3. (Clamping):
5G )

939
4G,5G 6G -



4, (Alignment and Position Check):

o )

5. (Safety and Security):

Workpieces Arranged and Clamped in Horizontal Fixed Position

Adjustable Pipe Stands

() : - :
5G : (alignment), (gap), - (fit-up)

238
4G,5G 6G -



1. (Alignment):

0 , ( )
2 (Gap)
O y SG ’
3. - (Fit-up):
o - 5G ,
4, (Inspection and Adjustment):

o '

20¢
4G,5G 6G



Alignment, Gap, and Fit-up Adjusted to Meet Welding Standards
g

Alignment

.....

MY
4G,5G 6G -



© oo N AW

[EEN
©

(Self-check) — .

?
PPE ?
WPS ?
5G ?
6” Schedule 40 ?
?
?
- ?
?
?
(Answer Key) — .
?
; PPE (Personal Protective
Equipment) : : , ,
: PPE ?
: PPE :
:WPS ?

: WPS (Welding Procedure Specification)

:5G ?
:5G 6” Schedule 40 ,
: 6” Schedule 40 ?
: 6” Schedule 40 6 40

904

4G,5G 6G



7. )
8. )
9. 2
, 90-

10. ?

b
4G,5G 6G



(Task Sheet) —

(PPE)
PPE
PPE
PPE
PPE *
PPE
PPE

PPE-

-
&

9 &

4G,5G 6G
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(Job Sheet) — .

:5G

1.
@)
@)
@)
2. :
o 6”7 Schedule 40
@)
3. -
o , 90-
@)
4, :
o , , ,  Welding
Procedure Specification (WPS)
(@]
5.
9 ’
@) 1
@) ’
6.
9 ) ' ’
@)
7. -
o , ,
o Non-Destructive Testing (NDT) ,
o WPS
1.
o PPE (Personal Protective Equipment)

R0
4G,5G 6G -



(Specification Sheet) — .

: 5G

, UV

o g~ wnN =

o ~No gk~ wnN

Non-Destructive Testing (NDT)
1. (6” Schedule 40):

3.. | ( CO2):

9D
4G,5G 6G



Perform 5G Welding

5G Welding

Vertical Up Position.

Welding Leather Protective
Gemet Glaves Apron

Welding Hanner
« Leather Kaype
« Protective Apron
Safety Boots g
.

Fixed 6"
Schedule 40 Pipe

Schédelifirc-ar M.O
90° Square

Welcling Gauge Feeler Gauge

4G,5G 6G -

R



(Information Sheet) —

- .5G
(Contents):
>
>
>
> (vertical up-and-down)
> (electrode manipulation techniques)
>
> (surface)
()
5G
. (PPE) :
5G PPE -

4G,5G 6G

(Pre-Work Safety Check):

(Fire Extinguisher)

oRQ



“Hot Work Permit” ( )

5G

. “Confined Space Entry Permit”

338
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5G

()
5G

. WPS

¢« 5G

WPS (Welding Procedure Specification)
WPS

WPS

WPS

(Amperage)

(Lack of penetration)

5G Welding: Current Comparison Diagram

Current

4G,5G 6G

Excessive Heat Poor Fusion

6" Ssche 400"

HIGH CURRENT LOW CURRENT

IR



4G,5G 6G

High vs Low Voltage Welding Effects

Voltage

& Length of Arc ——> »

\

Low

\ 5G Weldng

|
il 7 _ Pipe Joint

Excessive Spatter

B e

6" Ssche 400"

HIGH VOLTAGE LOW VOLTAGE

Undercut

MY



5G Welding: Fast vs Slow Travel Speed

Travel Speed

Speed of Torch Movement

5G Welding
S

1
Pipe Joint

Incomplete Fusion
B E s S R . 4T

AR N 4 :_’.\,, %

6" Ssche 400"

FAST TRAVEL SPEED SLOW TRAVEL SPEED
« NDT (RT/UT)
WPS
()
5G ( )
(. , )
(Proper Electrode Angle):
() (Work Angle)
. Lack of fusion
() (Travel Angle)
. °— ° (backhand)

0R9
4G,5G 6G -



. 5G :
5G , -

. (6 o’clock position): ,
. (3 9o’clock):
. (12 o’clock): :

(Proper Travel Speed):

o Lack of penetration

5G -
Root Pass — -
Hot Pass —

Filler Pass —

Cap Pass —

« NDT

R
4G,5G 6G



() (vertical up-and-down)

5G
(Round Surface) -
Vertical Up ( ) Vertical Down ( )
(Round Surface) :
. (Angle)
. (6 o’clock) (12 o’clock)
. Vertical Up Welding ( ):
(6 o’clock)
. (Molten pool)
. Vertical Down Welding ( ):
(12 o’clock)

Wy
4G,5G 6G



. Lack of penetration

. 5G
5G ,
« 60'clock ( ) —
« 3 9oclock —»
o 12 0’clock ( ) —

Root Pass — -
Hot Pass —
Filler Pass —
Cap Pass —
Vertical Up Down

« NDT
Vertical Up Down

5G (Vertical Up) (Vertical Down)
() (Electrode)
5G ( )
Electrode Manipulation Techniques (
! ) , 5G
Moo

4G,5G 6G



. Electrode Manipulation ?:
Electrode manipulation - (movement),
(angle), (speed)

. 5G
5G -

Lack of fusion
Slag inclusion
Undercut

Electrode Manipulation Techniques:
( ) weaving Technique

MOM
4G,5G 6G -



Weaving Technigue Demonstration with Electrode manipulation

Weaving Technique

Reduced Risk ' = ‘ ] Wide & Even
of Undercut = - FRcad s

6"Sche400"  Right to Left
"Weaving" pPix

Left t(l)’“RigHt“ -

( ) Whipping Technique
[ ]
[ ]

Whipping Technique in Electrode Manipulation

Whipping Technique

: = o\
Saalis & Electrode Manipulation Techniques
; |

@& | Lower Heat

TR AT

6" Sche 400"

n Whipll >>>

ght

S R T

Left to Ri

Right to Left

NUN
4G,5G 6G -



( ) Circular/ Oscillation Technique

Welding Circular Motion Electrode Technique

Circular Motion

Electrode Manipulation Techniques

T

# Consistent

STV

to Left

o Vo e g

Left to legh

6" Sche 400" ’i?"i‘g‘ht

n Whip“ »»»

“Keyhole”

Vertical Section:
. (Vertical Up)
Overhead Section:

4G,5G 6G -

209



(] —
« NDT
()
5G ( )
(Arc Length) (Electrode Angle)

(G , ) ,

. Arc Length ?:
Arc length ,
Arc Length

. Arc Length

e« Lack of fusion

. Arc Length

298
4G,5G 6G



. Electrode Angle ?:
Electrode angle , -
( ) Work Angle

( ) Travel Angle

o

. 5G
5G -

6 o’clock ( ):

3 9o0’clock( ):
12 o’clock ( ):

« NDT

2o
4G,5G 6G



() (surface)
(Visual Inspection)

(Visual Examination) ?:

NDT (RT/UT)

. (Surface Defects):
()Cracks( )

. (Rejectable defect)

() Porosity ( )

( ) Undercut

4G,5G 6G

N0y



( ) Lack of Fusion

() Uniformity ( )

. 5G

6 o’clock
12 o’clock

(360°)

Accept ( )
Repair Required ( )
Reject ( )

009
4G,5G 6G



(Self-check) — .

1. ?
2. WPS ?
3. ?
4. ?
5. Vertical Up ?
6. 5G 6 o’clock ?
7. ?
8. ?
9. 5G ?
10. Undercut ?
(Answer Key) — .
1.
2. WPS ;
3.
4. Lack of penetration
5.
6.
7.
8. :
9.
10. ;

SOb
4G,5G 6G



(Job Sheet) — .

156G

WPS

. Workangle 90°
Travel angle 5°-15°

© oo N O W=

10. 6 o’clock

11. Vertical Up ( )
12.3 9o’clock

13.12 o’clock

14. Root pass Stringer bead

15. Filler Cap pass Weaving
16. Keyhole control

17.

18.

19.

20. 360°

21.

22.Cracks

23.Porosity

24. Undercut

25. (Uniformity)

26.

« PPE

Hot Work Permit ( )

295
4G,5G 6G



(Specification Sheet) —

:5G
. MS  ( )
. (WPS )

e PPE

d80
4G,5G 6G



5G PIPE WELDING PROCEDURE

0 SAFETY EQUIPMENT

8w

Welding Helmet ~ Safety Gloves

& WPS PARAMETERS

v Current: 80-110A
 Electrode: E6010 / E7018
v Preheat: 50-100°C

v Interpass Temp: < 250°C

5G Fixed Pipe - Horizontal Position

Travel Angle 5°- 15°

N @ visuAL INSPECTION

Check for:
0 ‘ v Cracks
WELDING TECHNIQUES 2 .
Electrode 4 PV ety
V' Stringer & Weaving Beads Manipulation 6° Oclock v Undercut
Root Pass —
v Keyhole Control v Uniformity ]
v Steady Travel Speed e J

v Consistent Angle

0 QUALITY CRITERIA

@ ACCEPTANCE RESULT

' Full Penetration [V] ACCEPT
+ No Defects [V] REPAIR
v Smooth Profile [] REJECT

283
4G,5G 6G -



(Information Sheet) —

(Contents):
: : | (NDT)
: wes
() ,
5G “Inspect Weld Bead”
(Size), (Reinforcement Height) (Profile Shape)

(Weld Bead Size)
(Width) (Height)

« Weld Gauge

« Fillet Weld Gauge
o Steel Scale

o Vernier Caliper

(Reinforcement Height)

. ( - . WPS )

38
4G,5G 6G



Bridge Cam Gauge

. 360° (6 o’clock, 3 o’clock, 12 o’clock, 9
o’clock )
(Weld Profile)
,  (Contour)
[ J
[ ]
[ J
1.
2.
3.
4.
5.
6.
° WPS
[ J
[ ]
[ J
[ ]
(Importance in Shipbuilding Sector):
e« NDT

289
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() - (NDT)
5G

Destructive Testing (NDT)
NDT

NDT -
e« Lack of Fusion
« Lack of Penetration
e Slag Inclusion
e Internal Porosity
e Internal Cracks

. Radiographic Testing (RT):
Radiographic Testing -

e Slag inclusion, porosity lack of penetration

Radiographic Testing of Pipe Welds

Radiographic Testing

Non-Destructive Testing (NDT) Methods

SRS

Detect Hidden Defects ~ View Internal Image

4G,5G 6G -

(Defect)

Non-

88



. Ultrasonic Testing (UT):
Ultrasonic Testing

Ultrasonic Testing of Pipe Welds

Ultrasonic Testing

Non-Destructive Testing (NDT) Methods

Ultrasonic Waves

- R “Backwall
= A/)

L

~Internal -
i ST, SRy

6" Sche 400" -

Detect Internal Defects : View Reflections on Screen

. Magnetic Particle Testing (MT):
MT

e Surface near-surface crack

8¢
4G,5G 6G -



Magnetic Particle Testing on Pipe Weld

Magnetic Particle

Non-Destructive Testing (NDT) Methods

'ply Magnetic Particles

o

Magnetize Weld

6" Sche 400" - ~IQ\""'pp’l'yhl\‘llagnetic Particles

. Die penetrant/ Liquid Penetrant Testing (PT):
PT

Die Penetrant Testing on Pipe Weld

Dye Penctrant

Non-Destructive Testing (NDT) Methods

Apply Penetrant

Apply Penetrant

el S e

Rehaust Motion

Apply Developer
Visible Cracks Appear Due to Contrast

4G,5G 6G -

28y



NDT (WPS/Inspection Plan )
NDT

o s wbh e

(AWS/ASME )

Lack of fusion
Slag inclusion
Porosity

— Repair Welding
— NDT

5G NDT

()

5G “Inspect Weld Bead”
(Defect) (Irregularity) (Severity)

(Reject)

(Identification of Weld Defects):

« NDT ( RT, UT, MT, PT)

819
4G,5G 6G



Cracks( )

Porosity ( )
Undercut

Overlap

Lack of Fusion

Lack of Penetration
Slag Inclusion

Excess Reinforcement

(Classification According to Severity):

() Minor Defects ( )

( ) Major Defects ( )

Lack of Fusion
Slag Inclusion
Reinforcement

( ) Critical Defects ( )

Reject

Crack
Lack of Penetration

4G,5G 6G -

o8V



. (Length, Depth, Diameter)

. (Root, Cap, Sidewall)
. (AWS/ASME)

. (G c)

o (Clock position)

(Accept/Repair/Reject)
Repair Procedure NDT

. (Importance in 5G Welding):
5G ,

() WPS
5G “Inspect Weld Bead”
Welding Procedure Specification (WPS)-

WPS )

[ ]

[

[ ]

o (AWS/ASME)

4G,5G 6G

28%



. WPS

. WPS

. (Bevel Angle, Root Gap)
()

. ( E6010, E7018)

. (DCEP/DCEN)
()

. WPS

. (Root, Hot, Fill, Cap)
()

. WPS

1.

2.

3. NDT

4, WPS

5.

(Deviation)
. WPS

o Lack of Fusion

e Repair Welding

o NDT

WPS , -

4G,5G 6G

dyeo



5G

Mo
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(Self-check) — .

1. ?
2. (Reinforcement) ?
3. ?
4, ?
5. NDT ?
6. NDT ?
7. Minor, Major Critical defect ?
8. Crack ?
9. WPS ?
10. WPS ?
(Answer Key) — .
1. (Width) (Height)
2.
3.
4,
5. NDT
6. Radiographic Testing (RT) Ultrasonic Testing (UT)
7. Minor defect , Major defect , Critical defect
Reject
8. Crack
9. Welding Procedure Specification (WPS)
10. : : : :
3R

4G,5G 6G



(Job Sheet) — .

: 5G

Weld Gauge Vernier Caliper

NDT (RT, UT, MT, PT)

© oo N OAE WD

[EEN
©

(Cracks, Porosity, Undercut, Slag Inclusion, Lack
of Fusion )
11. Minor, Major Critical
12. :
13. Repair Procedure
14. WPS
15. : : : WPS

16.
17.

e PPE
e NDT ( RT )

e Hot Work Permit ( )
e Chemical Dye

(Specification Sheet) -

:5G

3O
4G,5G 6G



« Weld Gauge / Fillet Weld Gauge
e Steel Scale/Vernier Caliper

e Magnetic Particle Testing (MT)
« Radiographic Testing (RT)

e Ultrasonic Testing (UT)

o Liquid Penetrant Testing (PT)

e PPE
o 5G
« NDT
e WPS

5G WELD BEAD INSPECTION

(Job Sheet Diagram)

5G Welded Pipe\ Bead Width Reinforcement Profile

4. Verification Against WPS B8

| @I | (ClassifyDefects: ) (> Verify: [~

(Magnetic Particle Testing) ' |(Liquid Penetrant Testing) '

LMeasure e
: « Bead Size (W, H)

' ™ Reinfercement (R)
WrProﬁle Check

&sslfy Defects ) g
Minor  Major @ Base Metal
i vSmall  ~Undercut, JCracks 4 Flller Metal

Porosity | LF. i ™~ Parameters

| @ Penetratmn 3 (Current, Voltage)
* # Pass Sequence
e ; « Bead S|ze & Proflle

+ Cracks, Porosity, Slag Inclusion,
" Lack of Fusion

1 \
o ] ~ i 1 Final Decision: |
Bead Size g ¢ % :
’ >~ v .
Reinforcement 7 ~ #: [ Acce?t S
Current/Voltage D/ :
Pass Sequence [ 1%

- Result: [ OK | (3 Not OK |.

i s fety (RT > ’ :
| ‘i “2:2:/:: EG(:;;IT:; =p @_’f?}’_‘?f_‘f{"}f{?ﬂ( ) %Handle Tools Properly -

°€8

4G,5G 6G -



5G WELD BEAD INSPECTION - WORKFLOW

Inspect Weld Bead)
) Weld Bead M t(3.1 il J]
, (B> Weld Bead Measurement ( )] QSubsu rface Defect Detection (3.2 [E) Defect Idenhﬁcatuon&(lassrﬁca:t;o?:l
BeadW|dth(W) e ' RT - Radlographlc Testing | Cracks Porosity | Urndercut’\

D R croy o el e i

—* UT UItrasomc Testing Lack of Fusion Slag Inclusion  Overlap |

2 SO e e

‘. " MT - Magnetlr. Particle Testing

5%‘

- Classification by Severity .
Mlnor — Acceptable / Repair if needed
Major - Repair Required
itical — Reject/ Reweld @

_:" + Vernier Caliper 54 %
« Steel Scale

i —-[+/) Base Metal -
; - T T ———— ; E Safety & Documentatlon N
= (/] Welding Parameters : geDfZEteélllalgzlﬁcatlon »‘ @ %" . '
 Helmet « Gloves - Goggles « Boots

=W R Travel Speed
! «Pass Sequence

@ Bead Size & Profile 'REPAIR

N . @ X

dg N
Final Decision { 8 Radiation Safety (RT) \

Record & Approve |
REJECT i
' & Y

ek
I
I
'!
‘ I
l v Current & Voltage ! « WPS Compliance
|
|

n©ee
4G,5G 6G -



(Information Sheet) —

(Contents):
[ ]
[ ]
[ ]
[ ]
()
(Final Inspection)
, : WPS
5G )
« WPS
L 1 1
[
[ ]
[
[ ]
. WPS
. - (Hi-Lo)

o0V
4G,5G 6G -



Steel Scale, Feeler Gauge, Alignment Gauge

o WPS -
WPS :
WPS -
WPS
« PPE( , , )

. “Ready for Welding”

Mgl
4G,5G 6G -



) (Rework)

5G : WPS

ey
4G,5G 6G



(Self-check) — .

1. ?

2. ?

3. ?

4, ?

5. ?
6. ?
7. ?

8. ?

9. 2

10. WPS ?

(Answer Key) — .
: WPS

Porosity

© 0N O WNE

10. Lack of Fusion, Porosity,

2
4G,5G 6G



(Job Sheet) — .

:5G

© oo N oA wN

10. WPS -
11.

12. .

13. |/

14,

15.

16.

17.

18.

19. WPS

20. “Ready for Welding”

e PPE

Yo
4G,5G 6G



(Specification Sheet) -

:5G

oL
4G,5G 6G



5G Weld Area __ ! __

Cleaning and Preparation

g

o Mark the Weld Zone 9 Remove Rust and Slag

e T .
SETTE '

Mark the weld area clearly
with chalk.

e Grinding the Surface

Clean rust and slag properly.

o Cleaning and Drying

Ve

A,

‘,.‘

Wipe with acetone and let it e [T

Weld Area Ready

Completely clean and properly prepared.

Grind the surface to make it smooth

MUY
4G,5G 6G -



6G
SICIP-SBD-W56-04-O

MUL)
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1 6G
: SICIP- SBD-W56-04-O
6G :

6G , 6G )

6G
6G

OIS .

6G

(PPE)
6G (WPS)
WPS

© oo N s wWwDdh =

| S
o

(WPS)
WPS

[ P = N o= G SN
a &~ w N e
1

(NDT)

_ =
~N O

(WPS)

— =
© ©

SL8
4G,5G 6G



20.

21.

e
4G,5G 6G



(Information Sheet)- .

- :6G
(Contents):
e 6G
. ( I ) / (/ )
()6G
6G
: 6G 6G
( 45°)
( ) (
) 6G
. 6G

Yy
4G,5G 6G



Identification of Workpieces for 6G Welding

Identify Workpieces for 6G Welding

™ RE L PERFORM 6G WELDING [

66 WELD CHECKLIST
M 6" Schedute;;m
¥ Beveled Joint
[ Thick watt Pipe

M 45° Angle p, ition

()

6G ,

6G

2v9q

4G,5G 6G -



()

6G
( 30°-37.5° WPS )
, 6G
() /
6G
6G
/ / ,
(WPS)
6G
, 6G

4G,5G 6G

b



6G :
, (hi-lo) , ,
6G ( 45°)
| | /
, 6G

()
6G

(cleaning) - (fit-up) :

/
6G | —

MY
4G,5G 6G



6G

6G
. 6G
6G

6G

© oo N s wWwh e

[N
©
1

10. -

4G,5G 6G

(Self Check)- .

?
?
?
/
?
?
(cleaning) ?
?
(Answer Key)- .
6G :
/ /

45°

(WPS

d9o0



(Job Sheet)- .

. 6G

(o)
QD -

6G

WPS

© oo N OAE WD

[ N e T T e e R S T
© No g wbdhkE o
~
1
~~
~~
1
—
N—r

. PPE

(Specification Sheet)- .

1 6G

B
4G,5G 6G



. /
[ ]
. (PPE)
° ] ]
[ ]
1. Identify Workpieces 2. Position & Clamping

Select correct workpieces Clamp securely

3. Bevel Pipe Ends 4. Maintain Root Gap & Land Face
Accurately beveling - —» 1/8" root gap, 1/16" land face
5. Check Alignment 6G Welding Position (~45°) 6. Cleaning & Fit-up

Ensure correct angle & height / \ Clean and fit-up

Ensure correct angle & height

5a3
4G,5G 6G -



(Information Sheet)- .

- 166G
(Content):
o (PPE)
° (WPS)
e WPS
e WPS
e WPS
() (PPE)

PPE (Personal Protective Equipment)

Personal Protective Equipment (PPE) — -

Safety Glasses ( )

299
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Ear Plugs (

Gloves (

4G,5G 6G

)

)

)

298



Helmet ( )

Safety Shoes ( )

PPE
6G
PPE

ae
4G,5G 6G



()
6G

WPS
WPS

6G

a s~ wbd e

WPS

()
6G

4G, 5G

WPS

6G

(PPE)

(WPS)
(WPS)
- ) ) /
- 6G :
- WPS : ,
WPS

Welding Procedure Specification (WPS)

0y



WPS

WPS , ’ ’
1. — : WPS
2. —WPS ,
3. - SMAW, GTAW GMAW
4. —
2 - . PPE
() (Welding Techniques):

6G Welding Techniques in Shipbuilding

£

Body Positioning, Travel Angle, and Arc Angle
Bo

PERFORM 6G WELDING
dy P

ositioning i Travel Angle
R »WM :

&

Arc Angle

HTR

- s 100_150 <
N Forward Tilt
¢ Balanced & Stable Position "
e Body Aligned
L ° Elbow Supported on Knee

~ Travel

10°-15° Forward Ti

Body Positioning-

599
4G,5G  6G -



(Stable and comfortable stance)

(Weld from face or side at 45° angle)

o
]

(Ensure good visibility of weld pool)

(Keep steady arm support)

(Travel Angle)
Travel angle :

(Work angle around 45° to pipe surface)

o

Sy
4G,5G 6G



°— ° (Use drag (back) angle, 5° to 15°)
(drag angle)

(Electrode angled slightly in travel direction)

(Arc Length)

Arc length
: / (Maintain short arc (~1/8 inch)
Advanced welding— : /
WPS ,
6G 45°

technique WPS (Welding Procedure Specification)

WPS ;

WPS : , ,
. (Incomplete penetration)
. (Undercut)

4G,5G 6G

29



- WPS

- WPS

o x> wbh e

, , WPS
, WPS ,
, 6G ,
()WPS
6G y - y
: — Welding Passes
WPS (Welding Procedure Specification)
1. (Root Pass) —
2. (Filler Passes) —
WPS ,
3. (Cap Pass) — :
4. - :
5. (Interpass)-
interpass wire brush
chipping hammer interpass
temperature

Yo
4G,5G 6G



. WPS )

. , , WPS

Carrying out of Welding Passes in 6G Welding

Root Pass, Hot Pass, Fill & Cap Pass, and Interpass

PERFORM 6G WELDING

- Establishes molten - Refines & smooths§ - Completes joint
root weld bead initial root pass & adds cap weld

6G 45°
(continuous monitoring)

« WPS

Od
4G,5G 6G -



5. - !
, WPS
()
6G ,
« 6G
1. (Visual Inspection) — C
2. / (Magnetic Particle Testing, MPT) —
3. (Radiographic Testing, RT) —
4. (Ultrasonic Testing, UT) —
5. (Liquid Penetrant Testing, PT) —

. WPS

S
4G,5G 6G



(Self Check)- .

. 6G Safety precautions ?
. WPS (Welding Procedure Specification) ?
. WPS ?
. WPS ?
WPS ?
?
WPS ?

(Answer Key)- .

[EEN

Safety precautions :

2. WPS : )
3. WPS )
4. WPS )

S. WPS ,
6.

7. WPS

S0
4G,5G 6G



(Job Sheet)- .

: 6G

. WPS

. WPS

. WPS

. PPE

AT MG (avaormeatasasz 3w9s)-8.2

8
4G,5G 6G



« 6G

e
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PERFORM 6G WELDING

ADVANCED WELDING 4G, 5G & 6G (SHIPBUILDING SECTOR)

N @ Understand Relevant Welding
Procedure Specification (WPS)

for 6G Welding’

@ Inspect work area, remove
flammable materials

» Inspect work area, remove
flammable materials, Sensure
ventiation, secf-permiters

° GIfEaE-4FG - ETRes
o Welding Heimet/Face shien
» Welding goggles
o Leather jatket or apron
* Safety Boots
o Respirator
o Eeriprrator

® Ear protecliorb

2.2 Understand Relevant Welding i 2.3 Set Welding Equipment and
Procedure Specification (WPS) for. 66 Weling Parameters According toWPS.

® GGT weelding that a specific
pditereis, Olerilifies, pairameters
and techniques.

6G Welding step
(-45° %)

e O welding machine, steling current,

Current, voltage, polarity. voltage, polarity, or clonig- 'WPS.

and electredles.

2.4 Apply Welding Techniques ¢ ) B == 3| 2.5 Carry Out Welding Passes
as per WPS. i as Specified by WPS.
! [ 6G Welding step » Root, filler passes, and cap pass.

Root pass Filler passes  Cap pa:

— SRR R e~

i

e Check each weld pass, ensure stability and
consistency, make necessary adjustments, 20
parameters as needed.

spect Welds and Verify Standards

° ° >mpliances

|

using visual inspection,
(RT), ultrasonic I<T, (UT)
= and magnetic particle or
L liquid penetrant testing.

j 1 inspect welds rating * < (ulbamic.ptaing « <& licropes.)J)'

At every step, following the WPS and working carefully is essential *
to ensure the quality of 6G welding. ;

4G,5G 6G -



(Information Sheet)- .

(Content):
b )
o - (NDT)
[ ]
J WPS
() :
6G , ,
4, (Bead Size) — : WPS
S. (Reinforcement) — -
6. (Profile) — , )
. WPS
. non-destructive testing (NDT)
() - (NDT)
6G |
- (NDT) ,
NDT

ora
4G,5G 6G



. , NDT

. WPS
?
. (Cracks)
. (Slag Inclusion)
. (Porosity)
. (Lamination/Delamination)
NDT :
1. Dye Penetrant NDT
'Dye Penetrant' Non-Destructive Testing (NDT) :
6G ,
/ ;

Dye Penetrant Testing
. : Dye penetrant :

N
4G,5G 6G -



2. Magnetic Particle Testing (MPT):

Magnetic Particle Testing (MPT) NDT
, Magnetic Particle Testing 6G ,
surface-breaking ( )

Magnetic Particle Testing (MPT)

1. (Magnetic Field Generation):
O y ’
(magnetic yoke) (electromagnetic coil)
2. (Magnetic Particles Application):
o : (magnetic particles)
fluorescent ( )
3. (Defect Detection):
o ’
o ] ’
4. (Inspection and Analysis):
O y
o uv (fluorescent particles )

Magnetic Particle Testing
[ ]

o Magnetic Particle Testing :

Srd
4G,5G 6G



o MPT )

3. Ultrasonic Testing (UT):

Ultrasonic Testing (UT) NDT
6G
Ultrasonic Testing (UT)
1. ;
o : (ultrasonic probe)
2.
O
3.
o : (signal processor)
, . voids
4,
@) 1
Ultrasonic Testing (UT)
[ ] .
o UT : voids
[ ]
o UT ,
hY:1e)

4G,5G 6G -



o , ,voids

o Ultrasonic Testing :

o UT NDT

4. Radiographic Testing (RT):
Radiographic Testing (RT) NDT ,

6G

Radiographic Testing (RT)
1. - .

O y =

, . voids

o080
4G,5G 6G -



Radiographic Testing (RT)
o .

o RT , voids,

o Radiographic Testing

©)
()
6G
7 (Cracks) — :
8. (Undercut) —
9. (Slag Inclusion) —
10. (Porosity) —
11. (Lamination/Delamination) —
12. (Inconsistent Profile) —
3. NDT —
4, ;
o (Critical Defects):
o (Major Defects): :
o (Minor Defects):
« WPS

PN
4G,5G 6G



() WPS :
6G , Welding

Procedure Specification (WPS) WPS
, , WPS
6. (Bead Size) - WPS :
7. (Root, Filler & Cap Passes) — WPS
8. (Reinforcement) —
9. : (Root Gap, Land Face & Alignment) —
WPS
10. (Defects & Irregularities) — WPS

« NDT (Non-Destructive Testing) —
« WPS — WPS-

« WPS ,

359
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(Self Check)- .

| ?
NDT ?
WPS ?
NDT ?
(Answer Key)- .

| NDT

. (RT)

. (UT)

. (MPT)

. (PT)

« Critical Defects ( )—

Major Defects ( ) —
Minor Defects ( ) —

. WPS : ! |
WPS-

.NDT

58
4G,5G 6G



16.
17.
18.
19.
20.
21.
22.
23. ,
24,
25.
26.
27.
28.
29.

30.

« NDT

4G,5G 6G

WPS

(RT)
(UT)
(MPT)
(PT)

WPS-

WPS

PPE

(Job Sheet)- .

WPS

bY: Teq



(Specification Sheet)- .

. (uT)

. (RT)

. (MPT)
. (PT)

Y
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INSPECT WELD BEAD

ADVANCED WELDING 4G, 5G & 6G (SHIPBUILDING SECTOR)

e Use filler gauges, straight edge, calipers,
micrometer, etc. to accurately measure
bead size, reinforcement and profile.

3.2 Conduct Applicable Non-Destructive Testing (NDT) for Subsurface Defects

e Radiographic Testing (RT)

e Ultrasonic Testing (UT)

e Magnetic Particle Testing (MPT)
e Liquid Penetrant Testing (PT)

e Classify the detected defects into Critical, Major, v ‘ Er}tical Defacts L
e and Minor based on severity. R e e c
},:_"'E- a [f}ﬂ Major Defects
i

Minor Defects :

i\_ E W S S R 555

3.4 Verify Weld Bead Against WPS

e Compare weld bead against WPS to ensure all
specifications of the WPS are met.

; o Verify bead size, profile, reinforcement, and passes
| againstwps,

%9
4G,5G 6G -



(Information Sheet)- .

(Content):

. - : - (HAZ)

b
4G,5G 6G
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Selection of Appropriate Cleaning & Preparation Methods

Appropriate Cleaning & Preparation Methods
—— Based on Weld Area Condition ——

Degreasing Wire Brushing Flame Cleaning

Select the Proper Method Based on the Weld Area Condition

()

(Contaminants) (Impurities) :
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(Self Check)- .

1. (Inspection) ?
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(Answer Key)- .

. WPS
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(Job Sheet)- .
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29. -

30. WPS

. PPE
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PPE:
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. (Inspection Lamp)
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CLEAN AND PREPARE THE WELD AREA

ADVANCED WELDING 4G, 5G & 6G (SHIPBUILDING SECTOR)

Visually inspect the weld area for

any cracks, porosity, spatter, slag, rust,
contaminants, or damage. Evaluate
adjacent areas for potential hazards.

Based on the condition of the weld area, choose suitable
cleaning and preparation methods such as

mechanical cleaning, chemical cleaning,

grinding, and drying.

from the weld area using the
selected cleaning methods.

§ Slag/s

from the weld area using the
selected cleaning methods.

Inspect Prepared Weld Area

5Verify that the weld area is clean, dry,
~smooth, and ready for welding.
" 5 Check alignment and fit-up to ensure
~everything is in place before
 welding.
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