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Properties of Welding Heat Affected Zone of a Cu Precipitation
Strengthened Ferrite Steel
ZHANG Yibin

( Military Representative Office of the Navy in Anshan Iron and Steel Group Corporation Anshan 114021 China)
Abstract: By Gleeble simulation tests microstructures and properties of the heat affected zone ( HAZ) for a low carbon Cu nano
— precipitation strengthened ferrite steel are investigated. The results show that the microstructures of HAZ are ferrite except for
those in coarse — grain HAZ which are dominated by bainite plus granite bainite. Cu nano — precipitation changes to the thermal
cycle course affecting the properties of HAZ . The coarse — grain HAZ exhibits comparable impact energy and microhardness to
the unaffected base metal while the impact energy in other HAZ regions are higher than the base metal and a certain loss of mi—
crohardness is observed as a result of dissolution of the Cu precipitates after the weld thermal cycle. The coarse — grain zone is
sensitive to heat input in the range of heat inputs investigated in the study. With the tg,5 increasing the microstructure coarsens
and more granular bainites are produced and the impact energy decreases obviously.
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Table 1  Parameters of welding thermal cycle
/°C tgs!s
1 300 5.15.60
900 15
750 15
650 15
2
2.1 CCT
1 lyss
2
CCT o Lys
Lyss Lyss
° t8/5 $5 S
ylgis >0 s
Ly
o tg5s >600 s 0

lg/s

Fig. 1  Microstructures of tested steel under different simulated 5
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%00 F Table 2 Toughness of samples under different
8001 welding thermal cycle J
700

8\) 600 L lg;s =5 s lgs =15 s tg;s =60 s

™ 500l 208 283 113 36 77 19 13139
400l 208 44 12
300 +
200 3

Table 3 Grain size grade and properties of different
simulated HAZ for tested steel

2 CCT
Fig.2 The CCT curve for coarse grain zone of tested steel -50°CKV,/] HV10
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2.2 ( ) : 44 275
2 Ly 900 C 15 261 270 265 231 228 228
( ) ’ 265 229
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tys =5 s 750 C 1.0 170 181 177 239 237 237
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-50 C 208 J lg/s 15 s
650 C 155 96 33 280 280 284
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Fig. 3 Microstructure and nano — precipitation of tested steel
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Fig. 4 Microstructures of different simulated HAZ for tested steel( 5,5 =15 s)
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Fig. 5 TEM observation of nano — precipitation in different HAZ( t5,s =15 s)
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