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Review of the Effects of Inclusion on Acicular Ferrite Formation in Welds
LIU Jian ZHU Bing“%un PENG Ji«xiang

( Luoyang Ship Material Research Institute Luoyang 471023 China)
Abstract: In this paper the recent progress in the effects of inclusions on the formation of acicular ferrite in welds was re—
viewed. Four kinds of mechanisms in which inclusions affect the formation of acicular ferrite were discussed in detail the inclu—
sions that often encountered in welds were focused and the shortages in present research were pointed out.
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Table 1 Lattice mismatch of ferrite and inclusions “*
Parallelism( ferrite /substrate) Extent of lattice mismatch
Planar Directional TiO Al O, Al, O, « MnO TiN BN CuS MnS
{100} //{ 100} 100 // 110 3.0 3.2 1.8 4.6 10.7 37.4 29.0
{111} //{110} 110 // 100  14.6 9.8 13.2 16. 4 6.5 52.8 43.5
{111} /{11 110 // 110  27.2 315 28.0 26.0 36.9 2.8 8.8
2.2 850 °C 450 °C TiN.TiC.TiO.AIN. Al, O,
MnS 15.21
2 x10*.16.69 x 10*.1. 02 x 10*.23. 63 x 10*.9. 97 x
10 0.97 x10* J/mol " .
o 10° ~107 J/mol.
1 2
(o) AT _
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Table2 Coefficient of thermal expansion of o Mn
minerals and austenite Mn,
Coefficient of Ti, 0, Mn
Mineral ., Test temperature/K Mn
thermal expansion/K”~ °
. 18
MnA1,0, 8.0x10° 273 ~1 073 3 Mn-Ti
ALO, 8.0x10-° 203 ~ 1 853 Table 3 Crystal structure and lattice parameters of
ossible Mn-Ti oxides
TiO, 9.5x10° 273 ~1 080 p X
TiN 0.4%10-6 273 ~1 073 Mineral Space group Lattice parameter
Mn, TiO strag: =h=8. =8.
MnS L 8x10-° 273 ~1 073 n, Ti0, Tetragonal a=b=8.726 ¢=8.567
) s MnTiO;  Rhombohedral ( R3) a=b=5.1396 ¢ =14.29
Austenite 2.3x107°
MnTi, O, Cubic ( Fd3m) a=b=c=8.627
2.3 Ti,O0;  Rhombohedral ( R3¢c) a=b=5.139 ¢=13.659
Ml’l\ C 2 4
Ti
o Ti Ti,0,.TiO, TiO i /
o Mn. C /
Mn( C) 21
Ti, 0,( Ti0,) 0.5~2.0 pm  TiN.TiC. TiO AIN+
1720
° AL, O;.MnS 106 J/mol "
15,0, Mn 106 ~ 107 J/mol.
Ti, 0, Mn .
1 o
2-(5) 1523K,10min | ! —  Mn
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Fig. 1  Composition profiles of Mn across Ti, O, phase o
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Fig. 2 Width variations of Mn-depleted zone formed at Ti, O, -steel interfaces
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