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Welding Metallurgy

1. What is Weld Metal, Heat Affected Zone (HAZ) and Base Metal, explain the

differences in microstructure and mechanical properties?

2. 'lumn%amiammﬁnnﬁwLtsaﬁagwam‘iw (High Strength Low Alloy Steels) i
witilaanysud® SMAW dosadovsiialalasaus ANNAUTIRIgIFIUNEY
mandesil

C = 0.15%, Si = 0.5%, Mn = 1%, Cu= 0.25%, Ni=0.8%, Cr =1%, Mo =0.5%,
V=0.2%

I@w‘r’im§nné’nmﬁagwﬁmi{ﬁmmmm = 20mm uaziimsasiaialalasiauan
ioidewle = 3.5 miroog

2.1 1#%en Cracking Parameter (Pc)

2.2 limdngaunnTluns Preheat Fusurewdou

3. This question is for bachelor degree only

3.1 What is Carbon Equivalent (Ceq) ? uasfinnuddnadiolslumagon

3.2 lmen Ceq vaamBNNAUTIRIgIlude 2
(Ceq= C+1/6Mn+1/24Si+1/40Ni+1/5Cr+1/4Mo+1/14V)

3.3 'I,ﬁmmﬂ'nuuﬁogoq@ﬁu‘%nm HAZ luniiag Hy

4.1qﬂﬂszmﬁmmmﬂﬁmmfauﬁam%au'uaomﬁnﬂﬁwﬁas‘hﬂuqmmﬁgo (Heat

Resistant low alloy steels %38 Chromium-Molybdenum steels) faazls

4.2 9Uza3d V2N I PWHT (Post Weld Heat Treatment) Paandnnandasm
ﬂuqmﬂgﬁgd (Heat Resistant low alloy steels wia Chromium-Molybdenum
steels) foazls

4.3 mn“ﬁaQammmmL%auﬁt.mumlﬁvhuuanﬂaau‘é‘mmaomﬂ%aumﬁﬂmﬁ
NEN 0.5%Mo 'Lﬁmn'?iqm



5.1 85U18n131Aia weld decay W38 intergranular corrosion lun13iTad austenitic

stainless steels

5.2 Stress Corrosion Cracking (SCC) filamafiezifanuusmfsusawaston
IWzMala
53 mlulwiladenvanninndmansseamaiandasiizunonailsd
5-10%
6. lwmaBaumanndrdreriianuszning mﬁnnﬁwam‘hlﬁwuqmmgﬁg@ Fafl
FIUKRUNLAL C= 0.15%, Si= 0.60%, Mn= 0.94% Cr=1.25%, Mo 0.5% RLLAAN
FLAULARLNTG 304 VFIUNFUNISLAT C=0.08%, Si= 1.00%, Mn=2.00%, Cr=19.00%,
Ni 8.50% Tavldaadanfifidunsamaed C=0.03%, Si=0.60%,
Mn=1.50%, Cr=23.13%, Ni=12.50% (% diagram 289 schaeffler 7}
unLaesznavdaay)
6.1 W Cry, sz Nig, v03MANNdmaNdlfuanmgige seamdnman
LAALNTA 304 UazUAINIALTOY
6.2 TAmdunus maﬂmaaﬁqq@ﬁwwé“omnﬂm%‘au A% dilution vasRIMFeN
30%)

. Explain the advantages and limitations of at least 3 NDT techniques use in welding

inspection (10 AzLLUW)

8.1 What are the differences between discontinuities and defects?

8.2 Explain the causes and preventive measures of 3 defects in weld. (10 AziLuW)

Following questions are for Master Students only

9. Explain the microstructure change in weld metal and HAZ during arc welding of low

carbon steel (using solidification and CCT diagram).

......... Good..luck...



¢ Ferrite content measuring methods of austenitic stainless steel weld metal

Ferrite To measure ferrite content by compating to the magnetic attraction of the
Indicator standard spacimen and the test specimen.

Ferrlté Scope To measure ferrite content by using the magnaetic Induction In the test specirrian.

Magne To measure ferrite content by using the force of spring that

Guage balances to the magnetic attraction between the permanent magnet and the test
specimen.

Sttucture To measure ferrite content by calculating Ni equivalent and Cr equivalent

Diagram from chemical compositions of the test specimen and using the diggrams.

Method There are three different dlagrams; Schasffler's diagram, Delong'd dlagram and

WRC diagram. See figure 1,2 and 3.

Polnt Counting | To measure ferrite content by calculating the area percentage of the ferrite in
Mathod micro-structure.

Fig. 1 Schaeffler's dlagram
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Cr equivalent = %Cr + %Mo + 1.5 x %51 + 0.5 x % Nb (Cb)



N d JIS 23223 DT1216
- AWS A5.8 E7016-A1
For welding ot 0.5% Mo steel

Applications: . .
Shielded metal arc welding of 0.5% Mo steel used for high tempearature and high

pressure bollers, chemical and oll refinery plants.

Characteristics on usage:
CMA-76 Is low a hydrogen type electrode for all-position welding which provides the
weld metal containing 0.5% Mo supplied from the core rod.

Nates on usage:
(1) Preheating and interpass temperatures: 10Q to 200°C
(2) Postweld heat treatment temperatures : 620 10 680°C

Typical chemical composition of weld metal (%)

Product name c Si Mn P S Mo J
CMA-76 0.06 | 049 078 | 0.000 | 0.004 0.54|

Typical mechanical properties of weld metal

0.2% OS T8 .
Product ks N/mm? N/mm? El v PWHT
name (°C) | (kgtimm?) {kgl/mun?) % 1J(kgl-m)
CMA-76 RT 550 (56) 630 (64) 29 | 210 (21) 620°C x 1
450 410 (42) 630 (54) 22 -
Typlcal creep rupture strength
Product name 500°C x 1000 hr PWHT
CMA-76 360N/mm? (37 kgl/mm?) 820°¢ x 1 hr l

slze,‘e avallable and recommended currents (AC or DC-EP)

Dla. (mm) 26 3.2 4.0 5.0 6.0
L (mm 300 350 400 400 400
Amp F CMA-76 | 55-85 | 90-130 | 140-180 | 180~240 240~300
L V & OH| CMA-76 | 50-80 | B0-120 110-170 - -

-173 -



