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Abstract The second phase particles in simulated weld ( HO8C weld wire- 0. 06C, 1.44Mn, 0.24Mo, 0.04Ti,
0.01V) and coarse grained heat affected zone ( CGHAZ) of Ti-V-Nb microalloyed steel (0.08C, 1.29Mn, 0.02Ti,
0.04V, 0.04Nb) have been studied by using carbon extraction replica technique. Results showed that size of most second
phase particles in parent metal was <30 nm with average size 19. 70 nm; there was a lot of residual carbo-nitride particles
in CGHAZ of which the average size increased 10 42. 78 nm, and the shape of residual particles changed from irregular mor-
phology in parent metal to cubic in CGHAZ in which the Ti content obviously increased; and most of carbo-nitride particles
in weld dissolved, the TiO formed in bath combined with other deoxidising and desulphurizing products to form large scale

inclusions and the inclusions and second particles containing Nb, V didn’ find out in weld.
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Table 1 Parameters of welding process
M/ HE/ BB/ DRIEE s/

A A V (m.min!) mm 8
HiE 800 27 1.6 10
Ef RIS HIL 850 30 1.6 10 45
JagEsik 450 32 1.6 10 45

BRI RT (mm) X 5.2 x5.2 x65,
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BTN - IR IE SR B HIRE T, = 1 350 °C, 800 ~
500 C ¥ HIMFE] tg,5 = 10 5,45 s (43 HIXF R F 3L hrsk
kR ERERHERAEMK) . KRIEEMNE
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Fig.1 Morphology of second phase particles in parent metal (a) , CGHAZ (b) and weld (c,d) , TEM
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Table 2 Compositions of second phase particles in parent metal and CGHAZ

Bt BARRERRX | BHAERR I
BTR/ (T,=1350 C,tg5 =10 5) (T, =1350 C,t5,5 =45 3)
nm 5/ % 5 BB TR B}/ % o R T B/ % & BB TR
Ti Nb v H 4/ % Ti Nb v "B/ % Ti Nb v B/ %
<10 - - - 37.3 - - - 4.1 - - - 0
10 ~20 - - - 24.4 - - - 26.5 - - - 5.7
20 ~30 5.16 87.26 7.58 16.6 58.44 39.90 1.66 21.7 55.28 39.12 6.50 14.3
30~40 18.50 77.88 3.62 9.1 56.59 40.88 2.53 18.0 52.31 40.28 7.41 28.0
40-~50 29.55 62.22 8.23 5.5 53.53 44.27 2.20 12.6 53.05 39.29 7.66 17.5
50~-60 37.32 55.45 7.23 2.1 55.91 41.24 2.85 8.3 56.34 39.12 4.54 19.4
60-~70 53.50 40.15 6.35 1.5 65.63 31.33 3.04 5.1 58.12  37.21 4,67 6.4
70~80 67.15 30. 54 2.31 1.0 64.21 31.42 4.37 2.7 57.22 38.32 4.46 5.0
80 ~90 68.56 29.31 2.13 0.4 66.25 30.46 3.29 0.8 66.25 31.17 2.58 2.4
90 ~100 80.25 14.31 5.44 0.3 64.31 32.94 2.75 0.2 67.32 30.37 2.31 1.0
> 100 - - - Q - - - 0 70.23  27.94 1.83 0.1
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Table 3 Size and composition of second phase particles in
CGHAZ after anneal

HFR~}/ 5t/ % & B T
nm Ti Nb v BB B %
<10 - - - 5.2
10 ~20 - - - 26.8
20 ~30 38.16 54.68 7.36 19.2
30 ~40 31.46 60.59 7.95 16.9
40 ~ 50 54.18 40.71 5.11 12.1
50 ~60 48.43 48.32 3.25 9.1
60 ~70 54.23 39.46 6.31 6.2
70 ~80 56.33 37.71 5.96 2.8
80 ~90 64.47 31.49 4.04 1.1
90 ~ 100 70.76 25.67 3.57 0.2
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Fig.2 Effect of temperature on impact energy of parent matari-
al, heat effected zone and weld metal
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