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1. Wuenamuuendluilansdnalunndes vendonfiofon Weld Metal)
Vnaiiusniznuswilesnananuton (Heat Affected Zone, HAZ) uasu3tamh
lanzgu (Base Metal) (10 AzUum)

2. ‘lunwl‘ﬁaumﬁnné’mnﬁag\a (Welding of High Strength Steels) tflanflslaunysuit
SMAW fasaraidansiialalasians mﬁnneﬁunﬁoguﬁﬁmwaumomﬁﬁoi{

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

Twnﬁmﬁnnﬁmﬁagwﬁm‘fﬁmwwm t = 20mm ussiimsasavialalananenile
Won'ld = 4 mii100g (20 AzUUW)

2.1 ¥w1¢in Cracking Parameter (Pcm)

2.2 WimehgounTlums Preheat Furmnawdou

3. Welding of Heat Resistant low alloy steels (20 AzULKW)

3.1 mlsrmAYeINIvh PWHT (Post Weld Heat Treatment) PoandnnFsadnu
Fou (Heat Resistant low alloy steels) foazls

3.2 'lumﬂ"niaumé‘nnﬁw Heat Resistant low alloy steels THat&3 0.5 %Mo (0.5 %Mo
steel) druaimBauniiafuuuanday (QLONETUKY) MIUAAT PWHT ﬁg{wﬁmmﬂ
L%ammzm'lw"liﬁqmmﬁuammwh"ls

4. atuuMNLAe weld decay w38 intergranular corrosion 'lun’m"ij‘au austenitic
stainless steel (10 AzliWu)

5. lTumaBaumdnndanssfianurzning mﬁnnﬁmﬁaéﬂ’ﬁmuqmmﬁa‘vgo doflsamuan
mMaadl C= 0.15%, Si= 0.60%, Mn= 0.94% Cr=1.25%, Mo 0.5% NUIRANSLAULAE
in3a 304 ddumsunaail C=0.08%, Si= 1.00%, Mn=2.00%, Cr=19.00%, Ni 8.50%
Tasldmadoufidsunaumanil C=0.03%, Si=0.60%, Mn=1.50%, Cr=23.13%,
Ni=12.50% (I diagram 189 schaeffler fiunuandagdssneudiasy)
(20 AZUUR)

5.1 Wme Crq Use Nigy veamdnnindednliiugminglgs  veundnmauag
INT@ 304 UnzTBINIATON |
52 Wmdunie °uadTﬂna%aqwﬁwwé’omnmwﬁau % dilution vesmandfau

30%)

6. QA/QC in welding (20 AzlLUW)

6.1 ‘lﬁmm%mUWi"auﬁﬁﬂqﬂszmﬁmm WPS (welding procedure specification)
W8z PQR (Procedure Qualification Test Record)

6.2 I¥eanuuy WPS athadey Auuuindas wmsion mdnndr (Carbon steel)
FruninAtmuden uuy sMaw (FuuuWasy wes fununndaslszneusaoy)



7. Explain the advantages and limitations of at least 3 NDT techniques use in welding
inspection (10 AZUUW)
8. Explain the causes of hot crack and cold crack in weld and how to prevent them.

(10 ATUUW)

BE GOOD
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xvli
WELDlNG PROCEDURE SPECIFICATION (WPS) ’
Identification #
Revislon Date By
Company Naine Authorized by Date
Welding Proockss (es) Type - Manual ( ) Semi-Automatls ( )
Supporting PQR No.(s) Machine ( ) Automstle ( )
JOINT DESIGN USED POSITION .
Type Positlon of Groove Fillet
Single ( ) Double Weld -( ) Vertical Progression: Up ( ) Down ( )
Backing Yes( ) No( ) '
Backing Material . ELECTRICAL CHARACTERISTICS
Root Opening —_______ Root.Face Dimension '
Groove Atgle _____ Radivs(J-U) | Transfer Mode (GMAW) Short-Circuiting ( )
Back Gouging: Yes ( )  No( )  Method Globular ( ) - Spray ( )
Current: AC ( ) DCEP () DCEN ( ) Pulsed { )
BASE METALS Other
Matetial Spec.
Type or Grade TECHNIQUE
Thickitess Groove Fillet Stringer or Weave Bead
Distieter (Pipc) Multi-pass or Sin:(lie Pass (per side)
‘ Numbet of electrodés
- FILLER METALS " - )
AWS Specification 7 Electrode Spacing Long;i;dl;nr:ll .
AWS Chssiﬁca[ion A«nglc
SHIELDING
Flux Gas .
Comp;{s'x dom g::::; Tube to Work Distance
Electrode-Flux (Class) FlowRate
| ) _ GasCup Shze Interpass Cleaning:
PREHEAT POSTWELD HEAT TREATMENT B
Preheat Temp., Min. Temp.
Interpass Temp., Min Max Time
WELD]NG PROCEDURE
Filler Metals Current Joint Details
Amps or
Pass or Wire
Weld Type & Feed Travel

Layer(s) | Process Class Diam. Polarity Speed Volts Speed

Fotm E-| (Front)



+ E8HIS conten

tmsasuring methods of sustsltic stalnless slesl weld metal

YT
dletor

To basute 18t tonlent by cotmpdting to the magnelic Blltaclioh ol the
slandard spacition and U tbat spéchion,

FOH I8 Beups

to measure lertile comtent by uying the magnolic inductlion In the. lest specimbH,

Mg
UL

To measure ferrlle contenl by using the lorco o spring thal -
baldncos to the magnotle alttaclion botween tho permanont maghe!l ahd the test

| spyehnen,

“sliubiure
UM?H\M
Mathud

To moaélﬁi-e !ot-rlt'ové'éiiinut by t:nlt;kl.l-rﬂll@”—f;lbl'_é‘;il;i;a[é.al-ét1d Ct equvdleht
tom chamical compositiona of e lest speclimon and Using the difigrains,

“Thury are three Yillerent Ulagtnms; Schaollior's dlagram, Dslong's tiggtan and

WRG dlagrart, See ligurg 1,2 and 2.

‘

~ bolnt Bounting
Mathue

To Ingasuro lerlly contont by (:l\l(-:!,-)‘-ti_l—ll.\-g}lllo nrod porcentdyy ol e lorily I
Hilcro-siructure. ‘
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JI1SZ23223 DT1216
™~ AWS A5.5 ET018-At

For weldlng of 0.5% Mo ntaeol

Applications:
Shielded metal arc welding of 0.5% Ma stes! used for high teimnperature and high

pressure boilers, chemical and oll refinery plants.

Characteristics on usage:
CMA-76 Is low a hydrogon typo aiectiode for all position wolding which provides the
weld metal containing 0.5% Mo supplied from the core rod.

Notes on usage:
(1) Prehealing and interpass temperatures: 104 to 200°C
(2) Postweld heat treatment temperatures . 620 to 680°C

Typlcal chemical composition of weld metal (%)

| Productname | ¢ [ si f Mo | Pl s | Mo
~ CMA-76 006 | 049 | 079 | 0.000 | 0.004 | 054
Typlcal mechanical properties of weld metal
T 0.2% Q8 rS o ) -
Product RS N/imm? N/mm# El v PWHT
_name (“C) (kg!/mm') (kgl/mm‘) Y |} (kglrm}
cMA76 | RT| 550(56) | 630(64) | 29 ) 210210 | gores y 1 1
1450 | 410(42) | 530(54) | 22 S

Typlcal creep rupture sirength

Product name 500°C x 1000 hr PWHT

- omaTe 30nnar (37 kgtmne) | 620°G X 1 b

Sizes avallable and recommended currents (AC or DC-EP)

___Dia (mm) _ 26 [ a2z | 40 T 50 ] 60
L {mm) 300 350 400 100 400

amp | F|.CMA70 | 6505 | 90130 | 140-100 | 190-240 | 240-300
T% Ivaoi]cmaze | so-s0 | bo-1z0 [0 -

~173 -



