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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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Overlap :

This question only for Master degree students
9. Weldability
9.1 What is the relationship between Cooling rate and Heat Input?

9.2 What is the relationship between Cooling rate and Microstructure in HAZ of
high strength steel?

9.2 Calculate Ceq of high strength steel in question 3?
(Ceq= C+1/6Mn+1/24Si+1/40Ni+1/5Cr+1/4Mo+1/14V)



CMA-96
CMA-96MB

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

Applications:

JIS 23223 DT2316

AWS A5.5 E8016-B2
JIS 23223 DT2316
AWS A5.5 E8016-B2

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

petrochemical and oil refinery p]ants.

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 ] Si Mn P S Cr Mo
CMA-96 007 | 043 | 081 | 0.008 | 0.004 | 1.31 0.54
CMA-96MB 0.06 0.51 0.74 | 0.007 | 0.003 | 1.30 0.48
Typical mechanical properties of weld metal
1T 0.2% OS TS " El v
Product name | ooy | nymrse (kgfmm?) | Nmm? (kgffmm?) | % | 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 90°C x 1 hr
455 360 (37) 450 (46) 2a 1700177 | 0 CX
*1 : AT =20°C after SR *2: at —20°C after SR + Step Cooling
Typical creep rupture strength
Product name 550°C x 1000hr PWHT
CMA-96 180 N/mm? (18 kgf/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
F CMA-96 55~85 80~120 125-175 | 185-235 | 240~300
Amp . CMA-96MB
V & OH CMA-96 50~80 75~110 100~160 - -
CMA-96MB




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




