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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?
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C =0.15%, Si = 0.5%, Mn = 1%, Cu= 0.25%, Ni=0.8%, Cr =1%, Mo =0.5%
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3.1 1¥m1dn Cracking Parameter (Pc)
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Resistant low alloy steels Ph) Chromium-Molybdenum steels)
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4.3 901/3xR9A289N13¥1 PWHT (Post Weld Heat Treatment) Poandnnddae
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NN 2.25%Cr-1%Mo 'lﬁmﬂ'?‘iqﬂ
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5.1 au18n1IiNa weld decay Ph) intergranular corrosion lumsiBan austenitic
stainless steels
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FAIWHNEUNTILAS C= 0.15%, Si= 0.60%, Mn= 0.94% Cr=1.25%, Mo 0.5% NULK&N

RAWARINTA 304  VFuwaun1opd  C=0.08%, Si= 1.00%, Mn=2.00%,

Cr=19.00%, Ni 8.50% TooldaadoufiTamwnaunuadl €=0.03%,

Si=0.60%, Mn=1.50%, Cr=23.13%, Ni=12.50% (1‘5 diagram 2183 schaeffler ﬁLLuu

IesUsznaufIaay)

6.1 lnen Cr,y U8z Nig maamﬁnnﬁwauﬁﬂﬁmuqquﬁg& VBIMANTLAY
LAFLNTA 304 URTVBININLTEY

6.2 lAmdunia maa‘[maa%’wqaﬁwzmé’qmnnm%au A% dilution veImIALTEY
25%)

WANNAANULTILIIFI (High Strength Steel) 33l yield strength 600 MPa W&z
Tensile strength 900 MPa Wsunuwanniien (Mild Steel) "Iji\‘lﬁﬂ"] yield strength
235 MPa ez Tensile strength 415 MPa
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Weldability
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(Ceq= C+1/6Mn+1/24Si+1/40Ni+1/5Cr+1/4Mo+1/14V)



CMA-106 AWS A5.5 215_32‘;%3
CMA-106N AWS A& 5 £5016-83
For welding of 2.25%Cr-1%Mo steel.

Applications:

Shielded metal arc welding of ASTM A387Gr22 steel used for fossile power plant, petrochemical and oil
refinery plants, and nuclear power plants.

Ch isitics on ge:
CMA-106 and CMA-106N are low hydrogen type electrodes for all-position welding which provide the weld
metal of 2.25%Cr-1%Mo.
CMA-106 : The alloy elements are supplied from the core rod.
CMA-106N  : The alloy elements are supplied from the core rod. The notch
toughness at low temperatures is better and less sensitive to
temper embrittlement. .

Notes on usage:

(1) Preheating and interpass temperatures: 200 to 350°C.
(2) Postweld heat treatment temperature : 680 to 730°C.

Typical chemical composition of weld metal (%)

Product name C Si Mn P S Cr Mo
CMA-106 0.07 0.40 0.70 | 0.006 | 0.004 | 2.30 1.02
CMA-106N 0.12 0.30 0.74 | 0.006 | 0.002 | 2.40 0.98

Typical mechanical properties of weld metal

02%0s | T
Product | TT N/mmzs N/n‘? m? El IV J (kgf-m) T
name | (°C) | gt/mm?) | (kgtfmm?) | ® [TT°c| SR | SRs+SC*
o100l RT_|_630(64) | 730(4) | 22 | 0 | izo(i2) [ - gt

450 | 520(53) 580(59) 17 - - -
CMA- | RT | 510(52) 650(66) 28 | -30 | 120(12) | 110(11) 690°C x 8 hr
106N | 450 | 430(44) 510(52) 20 - = =
* SC : Step Cooling

Typical creep rupture strength

Product name 550°C x 1000hr PWHT
CMA-106 180 N/mm? (19 kgt/mm?) | 720°C x 1 hr
CMA-106N 130 N/mm? (13 kgf/mm?) | 690°C X 27 hr

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

Dia. (mm) 26 32 4.0 5.0 6.0
L (mm) 300 350 400 400 400

CMA-106 | 55-85 | 90-130 | 140-190 | 190-240 | 240-300

F [CMA-106N | 55-85 | 90-130 | 140-190 | 190-240 | 240300
Amp CMA-106 | 50-80 | 75-115 | 100-160 = =
V& OH I o A 06N | 50-80 | 75-115 | 100-160 Z -

-175-




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



