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1. What is Weld Metal, Heat Affected Zone (HAZ) and Base Metal of low carbon
steels welded by arc welding; explain the differences in temperature and

microstructure of each zone?
2. CCT diagram faozls uszldadununsdszyndld CCT diagram fuu3iim HAZ

3. lumafeudemuminndussdagensudn (High Strength Low Alloy Steels) 1ila
wiklnonITuas SMAW foaiadausiialalasiand NN MTIAIGITFIUNEN
maadieail

C = 0.15%, Si = 0.5%, Mn = 1%, Cu= 0.25%, Ni=0.8%, Cr =1%, Mo =0.5%
Tﬂuﬁmﬁnna"'\usaﬁoqwﬁﬁﬂﬁﬁmm%m = 20mm uaziiniasioialalasianann
Wadau'ld = 4 mioog

3.1 wnein Cracking Parameter (Pc)

3.2 Windgaanndlun1s Preheat Fununoudon

3.3 M3 Preheat fwnurawdeufanuddgadials

A & v a9 . =
4. NITOUIARNNRNIDANUGUNANNGY  (Heat Resistant low alloy steels %38
Chromium-Molybdenum steels)
[ (3 A L -4 v e a
4.1 'I:m_lanqﬂﬂs:mﬂmaamnaan'l’ﬁmannmﬂs:mﬂu’mmmmnﬁu
4.2ﬁ3ﬂﬂ$:mﬁmaomﬂﬁ’mw%’auﬁamﬁaumaomﬁnna’mﬁae‘imuqmvxnﬂﬁgo Ao
arly

4.3%’1mTaga°uaomm‘%auﬁuuum TWyiwusningazduauaInIsiBautnaNNAT

]
o

HE3 1.25%Cr-0.5%Mo Tunfiga

5. MadanmEnndaawas
5.1 afu1en1siia weld decay %38 intergranular corrosion Tumsiday austenitic
stainless steels W¥auraasmitlasiu
5.2 aTUNEANUUANGANTENTNNTENIWUIII Carbide precipitation zone Uae
Solid solution zone maeu‘%nmﬁﬁNam:ﬂmﬁaomnmm{au
5.3 HlulwiadenveandnniaausseasaiiansasfitSunounaslsd
5-10%



6. lumaBaundnnddrfianuszning mﬁnné’wam‘iﬂ%’muqmﬂqﬁﬁo Gl
FIUHEUNIILAS C= 0.15%, Si= 0.60%, Mn= 0.94% Cr=1.25%, Mo 0.5% NUIAAN
RAUARNTA 304  Rewwsunioedl  C=0.08%, Si= 1.00%, Mn=2.00%,
Cr=19.00%, Ni 8.50% TaulFaaBanfiddunaunaai C=0.03%,
Si=0.60%, Mn=1.50%, Cr=23.13%, Ni=12.50% (lf diagram Va3 schaeffler ﬁLLuU
udIznavdinay)

6.1 1Hme Croq U8 Nig ’uaamﬁﬂnﬁwam‘iﬂﬁmuqquﬁgo YDIUNANILAW
LRFLNTA 304 UazUBIMIALTEN

6.2 Thmidunis maﬂﬂiom”ﬂaqmﬁ']wé’omnmﬂ%au (%" dilution 203879158y
25%)

7. wianndanuudusage (High Strength Steel) Fafiein yield strength 600 MPa Uag
Tensile strength 200 MPa Waunumanmiten (Mild Steel) Gfioﬁ@‘h yield strength
235 MPa e Tensile strength 415 MPa
7.1 Iimdamswimin (Weight ratio)

7.2 swnsnaniminueslasisetuguaslan %

8. 'lﬂ”uanﬁaunwim'lumﬂ%auua:é'nwmwaqﬁwnws’aaﬁﬁmﬁnmnmwﬁwa"m 5
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Overlap

9. Calculate the allowable maximum load (P) for butt weld from question 8,
Provided the allowable tensile stress for Steel is 200 N/mmz, ultimate tensile
strength is 410 N/mm2 and yield strength is 280 N/mm2 (plate thickness 15 mm,

and length 500 mm. and assumed that the area of defect about 5%).
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These questions only for Master degree students
11. Weldability
11.1 What is Carbon Equivalent (Ceq)?
11.2 Calculate Ceq of high strength steel in question 37

12. Explain the differences between liquid state, solid state and semi solid state joining

of aluminum alloys.



JIS 723223 DT2316

C M A"96 AWS A5.5 E$(2)13613-632
CMA'QGM B ﬂ\?vglfgg l:é8016-82

For welding of 1.25%Cr-0.5%Mo steel.

Applications:
Shielded metal arc welding of ASTM A387Gr11 steel used for fossile power plant,

petrochemical and oil refinery plants.

Characteristics on usage:
CMA-96 and CMA-96MB are low hydrogen type electrodes for all-position welding

which provide the weld metal of 1.25%Cr-0.5%Mo.
CMA-96 . The alloy elements are supplied from the core rod.
CMA-96MB : The weld metal shows lower tensile strength and higher
notch toughness, and the alloy elements are supplied from the

core rod.
Notes on usage:

(1) Preheating and interpass temperatures: 150 to 300°C.
(2) Postweld heat treatment temperatures : 650 to 700°C.

Typical chemical composition of weld metal (%)

Product name C Si Mn P S Cr Mo
CMA-96 007 | 043 | 081 | 0.008 | 0004 | 131 0.54
CMAGMB | 006 | 051 | 074 | 0007 | 0.003 | 1.30 | 048 |
Typical mechanical properties of weld metal
™ 0,2% OS TS Tl v
Product name | ocy | nyma? (kgtimm?) | Nmme (kgfmm?) | % | J (kgf-m) PWHT
CMA-96 RT 570 (58) 650 (66) 26 | 210(21) 690°C x 1 hr
450 460 (47) 520 (53) 21 -
RT 490 (50) 590 (60) 30 | 200 (20)"
CMA-96MB °Cxth
455 | 360 (37) 450 (46) 2a (17007 | oot
*1 : AT —20°C after SR “2: at —20°C after SR + Step Cooling
Typical creep rupture strength
Product name 550°C x 1000hs PWHT
CMA-96 180 N/mm? (18 kgt/mm?) | 690°C x 8 hr
Sizes available and recommended currents (AC or DC-EP)
Dia. (mm) 2.6 3.2 4.0 5.0 6.0
L (mm) 300 350 400 400 400
CMA-
F 9 55~85 80~120 125-175 | 185~235 | 240~300
A v CMA-96MB
; me CMA-96
E V & OH - 50~80 75-110 | 100-160 - -
; CMA-96MB
\ -174 -
H
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