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A Characteristic of microstructural evolution, microhardness and tensile
properties in CrMoV rotor steel weldment experienced
by the cyclic thermal aging heat treatment

G. S. Kim - J. H, Koh
Dept. of Materials Engineering, Soonchunhyang University
Dept. of Metallic Materials Engineering, Korea University of Technology and Education

ABSTRACT An investigation of the CrMoV rotor steel weldment which
experienced by cyclic thermal aging heat treatment and as-received condition was
performed, This evaluation was carried out to confirm whether this type of weldment is
appropriate for the service environment in terms of microstructural examinations,
microhardness measurements and tensile tests, The cyclic thermal aging heat treatment,
containing continuous heating and cooling thermal cycle was programmed to simulate
the real rotor service condition. The heat treatment was perfomed for 40 cycles(5920
hrs). The results indicated that the weldment was composed of 4 different regions such
as heat affected zone of the base metal, butter weld(initial weld), full thickness
weld (final weld) and the base metal. The double welding process was applied to
eliminate the susceptibility of reheat cracking at heat affected zone of base metal. The
grain refinement at the HAZ due to the welding process could reduce the possibility of
cracking susceptibility, but its tensile properties was appeared to be low due to the weld
metal in as-received condition. The benefit effect, grain refinement was extended with
carbides coarsening during the cyclic thermal aging heat treatment. However the poor
mechanical properties of the weldment was more degraded as undergoing the heat
treatment.

Key Words : CrMoV Steel, Cyclic Thermal Aging, Microstructure, Microhardness,
Tensile Property, Heat Affected Zone, Base Metal, Butter Weld, Final,
Weld
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Table 1. Chemical compositions of the weldment.(wt%)
C Si Mn Cr Ni P S Mo \%
Rotor base metal 031 0.18 075 104 011 0016 0012 114 0.24
Initia] weld metal
(Butter weld) 0.10 0.26 081 209 011 0011 0015 081 0016
Final weld metal 0071 0.4 136 162 0.4 0019 0019 082 0.004
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Fig. 1 Schematic diagram of the cyclic
thermal aging heat treatment.
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Fig. 2 Macrostructure of the CrMoV steel
weldment.
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Fig. 3 Microstructures of the weldment (a)boundary between base metal and butter weld
(b)base metal (c)HAZ close to fusion line (d)butter weld (e)final weld.
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Fig. 4 Microhardness profiles across the
weldment.
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Fig. 5 Fracture surface of the tensile
tested specimen.

Table 2. Summary of the tensile test results.
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Rotor Base Metal 667(96.7) 150(121.8) 413
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Weldment 40 cycle(5920 hr) 453(65.7) 547(79.3) 393 FW:2 BW:1
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Fig. 6 Microstructures of the weldment after cyclic thermal aging heat treatment (a)HAZ,
after 7 cycles (b)HAZ, after 40 cycles (c)butter weld, after 7 cycles (d)butter weld,
after 40 cycles (d)final weld, after 7 cycles (e)final weld, after 40 cycles.
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Fig. 7 SEM micrographs of the cyclic thermal aged weldment showing the carbides(a)final

weld (b)butter weld.
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