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1. Describe the meaning and metaliurgical differences between the weld metal, HAZ
and base metal. {10 azliuu)

2. 'lumit-‘ij"aumﬁnnﬁnmﬁaga (Welding of High Strength Steels) wfianilalasnysnds
SMAW fsaaaiiansiialalasaus mﬁnné’umﬁagaﬁmuwﬁumaLﬂﬁﬁaﬁ

C = 0.15%, Si = 0.5%, Mn = 1%, Cu= 0.25%, Ni=0.8%, Cr =1%, Mo =0.5%

TﬂuﬁmﬁnnﬁwL%ﬂqwﬁm{ﬁmmwm t = 20mm uazfimsearaialalastowaniie
Fowld =4 miM00g (20 Azluw)

2.1 T¥w1ein Cracking Parameter (Pc)

2.2 lwengmunniilunis Preheat Furwnaudon

3. Welding of Heat Resistant low alloy steels (30 Azun)

3.1 mﬁnnﬁﬁtﬁas‘iq’l'ﬁ’muqmﬂqﬁga (Heat Resistant low alloy steels) ﬁq@ﬂimaﬁlﬁa
Inuarls uasdaediguaniforlatha

3.2 9AUIzEIR 10N TN PWHT (Post Weld Heat Treatment) Lo umEnnanIadnldam
qmﬂﬂﬂﬁga {Heat Resistant low alloy steels) foasls

33 luﬂ'hfl.%aumﬁﬂnﬁ’l Heat Resistant low alloy steels THaNEN 1.25%Cr UR: 0.5
%Mo (1.25%Cr-0.5 %Mo steel) davaiatdonsiafiuuuuisg (QLENETHUL)
nufiain  PWHT ‘?'iQ’NﬁﬂmﬂL”’ﬁ"auLmzﬁﬂﬂ”l'iﬁqmﬁqﬁl,l,ammwh'ls w¥aum
a‘ﬁmsJ'ﬁ’a%laL‘r"imﬁ’ua';m%aulﬁ’mnﬁqm

4.85u18n19ifie weld decay W8 intergranular corrosion Tunnsifias austenitic stainless
steel (10 aLLbu)

5. lumaFeundnndnesrfiiaiuszning mﬁnné’wﬁaﬁ'ﬂfmuqmﬂgﬁg\a Faddmuay
el C= 0.15%, Si= 0.60%, Mn= 0.94% Cr=1.25%, Mo 0.5% NULMANFLAWLEE
N8 304 TRIUNFUNLAL C=0.08%, Si= 1.00%, Mn=2.00%, Cr=19.00%, Ni 8.50%
Taglfaadranfifismunauniond C=0.03%, Si=0.60%, Mn=1.50%, Cr=23.13%,
Ni=12.50% (I diagram va4 schaeffler ﬁuuumﬁwﬂs:nauﬁmau)
(20 AZUUL)

=

5.1 W Cr,, 482 Nig 'uaamﬁnna”*lLﬁaﬁﬂ"ﬁmuqmﬂguqa VOUNANFAULNE
INT9 304 UazUBINIALTEY
52 iwisdunig 'ﬂm‘[mam’wqmﬁ”rwé‘amnmiﬁau (% dilution vassImEan
30%)
6. luenwdnmizes MIG Brazing vasmitlszaundngufinzd (Galvanized Steel)

wiaunirfiauasaraldudilennld (10 azuuw)



7. QA/QC in welding (20 AEUUYW)
7.1 'lﬁ'ﬂ'nuﬂmﬂw?am'?a":‘mqﬂs:mﬁvjaa WPS (welding procedure specification)
PQR (Procedure Qualification Test Record) usx WQT (Welders Qualification
Test Record)
72 ldoenuuy WPS athidn  fuuuandhs  lumsifex MANNEUTHIIR
490N/mm’ (high tensile steel) AMaMmwY 10 Y.  sunTIATMIEeY wuu
MAG (IFuuunaiu wps fiunusndasysznaudinou)
8. Explain the advantages and limitations of at least 3 NDT techniques use in welding
inspection (10 AZLLUW)
8. Explain the causes of 5 discontinuities or defects in weld and how to prevent them.

(10 fizUuU)

BE GOOD
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For weldlng of 1 25%cr 0 5%Mo steel.
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J

petrochemlcal and oll reﬂnery plants.

bharactarletlcs ot usage:
CMA-96 and CMP,, -98MB are low hydrogen lype eleclrodes for all-position welding
4 .which provide the Weld melal of 1.25%Cr-0.6%Mo.

T CMA-g8

i "the alldy elemdnts are supplied from the core rod.

JIS 23223 DT2316
AWS A5.5 EBo1e-H2
JIs 73224 DT2die -
AWS Ab.5 EBO16-H2

(i

]dfﬁg of ASTM A387Gr11 steel used for fossile power plani

" CMA-96MB : The weld melal shows fower tensile strength and hlghér
hotch toughness, and the alloy elemants are supplled from lhe

RS

Notes on usage:

. cofe rod.

(1) Prehealing ant Intéthass tempetalures: 150 {o 300°C.
(2) Poslweld heat lr%almenl {emperalures : 650 lo 700°C.

Typlcal chemical compc;slllon of weld metal (%)

~ 174 -

Productname | C '] s8I Mn P S Cr Mo il
- CMA96 .07 ' ‘043 | 081 | 0008 | 0.004 | 1.31 | 0.54 q
CMA-geMB | bug | 081, | 074 | 0.007 | 0.003 | 130 | 0.48
Typlcal mechanlcal properiles of weld metal et
T 0.2% 05 TS El v :
Product name | oy | Nt (kgtimme) | Nimm? (kgtmert) | % | Jqkgtmy | PWHT b
CMA:Dg RT 579-(50) 650 (66) 26 | 210(2Y) dbd°0 1k
450 480 (47) 520 (53) 21 -
RT '] ' v 460 {50) 590 (60) 30 | 200 (200" . AL
CMA-05MB 1356 360 (37) 450 (46} 24 | 170(17) "9" oxd L}'?t' [
*4 . AT —20°C alter SH *2 bt -20°C aller SA + Step Cooling e
Typlcal creep rUpiure sirength
Product name (1., ,QBO‘Q X jouchr PWHT
CMA-96 165 Nimnt (18 kghrim?) | 690°C x 8 hr
= 4 ﬁ
Slzes avallable and Pbcommended currents (AC or DC -EP) ‘;?,
Dia. {m ) - 28 3.2 40 - 6.0 L 807
L (n'1m) IR 300 asb 400 400 480 J':i'l
AT , an
F ! CW'Q.G 55-86 80-120 | 125-175 | 1B5-238 [ 244 dddﬁ.
: CMA-96MB
AP cWAss | i
v & OH ’ 50-80 76-110 | 100-160 - -
CMA-demp ) , !!E

et



+ Forrite

¢dntent Méasuring methods of austenitic stalnless steel weld metal

i Fartlte: »
Indicator

#* Wire| To measure farrite contant by comparing to the magnelic attraction of the

s‘landard spacimen gnd the test specimen.

Ferrite Scope

To measure ferrile ¢ontént by using the magnetic Induction In the test specimen.

Lodan s

WRC diagram. See figre 1,2 and 3.

ST ¢

Method

Point Counting

To measurs ferrite contont by calculating the area parcentage of the ferrite In
miero-siruciure.

:

Fig. 1 Schaeffler's diagram

Magne To measure ferrite cohtant by using the force of spring that
Guage batances 1o the magnatic attracllon between the parmanent magnet and the test
Co . o | specimen.
“Structure ' To measurs territe conlent by calculating Ni aquivalent and Cr squlvalent
Diagram from chemical compogitions of the tast specimen and using tha diggrams,
"Method There ara three differant diagrams; Schasfllar's diagram, Dalong'd dlagram and
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Cr aquivalant = %Cr + %Ma + 1.5 x %51 + 0.5 x % Nb (Cb)
. -as2-
B ] T TS TR T = ey W wawwg
FILLER METALS Number of electrodes
AWS Specification Electrode Spacing . Longitudinal
AWS Classification Latcral
SHIELDING Angle -
Flux Gas ‘ :
Composition Comilct Tube to Work Distance
Electrode-Flux (Class) Flow Rate Pecning o :
Gas Cup Size Interpass Cleaning:
PREHEAT
Preheat Temp., Min. .'r'gnsp‘.“w HEAT TREATMENT =
Interpass Temp., Min Max Time T i

WELDING PROCEDURE .




xvii

WELDING PROCEDURE SPECIFICATION (WPS) Yes ( )
PREQUALIFIED ______ QUALIFIED BY TESTING
or PROCEDURE QUALIFICATION RECORD (PQR) Yes ( )

Identification # . .

. Revision _ Date By
Company Name Authorized by Date
Welding Process(cs) Type - Manual ( ) Semi-Automatic { )
§uppq[ti_ng PQR No.(s)- Machine () " : Amom!ic“( )
. JOINT DESIGN USED POSITION

- Type Pasition of (iroove Fillet
Single ( ) Double Weld ( ) Verticat Progression: Up ( ) Down ( )
Backing Yes ( ) No( ) '

Backing Material ELECTRICAL CHARACTER}ST!CS

Root Opening .. Root Face Dimension

Groove Angle .. Radius(J-U) . | Transfer Mode (GMAW) Shon—Cu'cu::ms ()

Back Gouging: Yes ( ) No( ) Method .| Qtobular( ) Spray( )

Currem.AC( ) DCEP () DCEN( ) Pulsed ( )

BASE METALS Other

Material Spec. .

Type or Grade TECHNIQUE - - L

Thickness Groove Fillet Stringer or Weave Bead i I

Diameter {Pipe) Multi-pass or Single Pass (per slde)

Number of electrodes ;

FILLER METALS A

AWS § 'l‘lcati'on Electrode Spacing l.,tsnglit:::xlt-a:l

AWS Classification Acgle

SHIELDING .

Flux Gas " Contacl Tube to Work Distance

Cormnposition Pocning

Electrode-Flux (Class) Flow Rate SR

Gas Cup Size Interpass Cleaning:

PREHEAT POSTWELD HF.AT TREATMENT .,

Preheat Temp., Min. Temp. : "

Interpass Temp., Min Max Time

WELDING PROCEDURE .
Filier Mctals Current - Joint Details
Amps or
Pass or Wire
Weld Type & Feed Travel

Layer(s) Process Class Diam, Polanty

Speed Volts . Speed

Form E-1 (Front)



Jis zagtz yawiz P
AWS A5.18 ER70S-8
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S

érga‘—" gl'?fded meial arc weldlng of mild steel and 490N/mm? high tenstle steel,

Appllcaltons' '

alButt 0 »:ﬂilehMAG welding of siructures suich as vehicles, and industelal machinsry.
5 ﬁ&ﬂ“‘"}‘r
_4rCharaclérlstIcs on usage:

MGFEW 1'% &8hd wire which Is designed to get good usability in all-position welding of
” ’"gheéfé’ by the short-clrciiting arc with CO, gas or Ar+COD, gas mixture for
__]’shréTdfﬁg "He larc stabillty 18 good in the wide range of weldlng currenls.
il'Hi PEOMER can be applied i {Venical bid bverhead positions as compared with MG-
VBOT. i 1 18"slHlacle for all-positioh w:aldlng ol blpba. The weil-adhared copper plating
“Withaut Hlakes ard without rusting I longd duralion storage. glossy wire sutface by the
speclarlfeatmenl well-controlied tast dnd helix to make accurate tracking on the weld
seamvﬂgid ‘3Poo! 1o pravent Inserisn of Wire Into the underlayer wire; these features

"Assurs Smiboth feeding of wirs wilh ktable atc, regular beads and higher afficlency in
waldihg.

Typical chemical composition of weid metal (%) (Shieid gas :CO,)

C, | s Mn P s
011;,_ 0.53 115 0.014 0012
Typical Méchanlcal propertles of weld metal
’ =:=:uf~n-§~r_P S TS Bl W
NImTI’(ngn:\m’) N/mm?(kglimm?) Yo J {kgl-m) Shield gas
470 (48) £60 (57) a2 | 7'2—0 (1 5_________,(51_.,_
520 (59) 600 (61) 3 160 (16). BO%AH20%CO?

Sizes avallable and recommended cUrrentsr{[)C-EP)

Dia. (mm) 0.0 o 1 12
F 50~200 50-220 60._380,._
v 50-140 50-140 | 50~ 160
oM 50-120 50-120 | 50-140 |




