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Fig. 5.1.6 Ni Diffusivities in different phases of Iron 
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(a) 

(b ) 

Fig. 5.2.1 (a) Growth morphology in Fe-1.92 wt% Ni Binary Alloy 
(Argon arc ingot, section parallel to overall 
growth direction) 

(b) Growth morphology in Fe-2.04 wt% Ni - 0.207 wt% C 
Ternary Alloy 

Mag. 8x 
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(b) 

Fig. 5.2.2 (a) Directionally solidified portion of Fe-1.92 wt% Ni 
alloy (elliptical button) 

(b) Directionally solidified portion of Fe-2.04 wt% Ni 
-0.32 wt% C alloy 

Maa. 22x 
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(c) 

(d) 

Fig. 5.2.2 (c) Overall Dendritic growth in Fe-1.92 wt% Ni alloy 
(elliptical button) 

(d) Overall Dendritic growth in Fe-2.04 wt % Ni 
0.32 wt% C alloy 

Mag. 12 X 
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Fig. 5.2.3 Dendritic structure and Ni concentra tion profile 
in transverse section of Fe-1.92 wt % Ni al l oy 
(elliptic a l but ton) 
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Fig. 5.2.4 Dendritic structure and Ni concentration profile 
in transverse section of Fe-2.04 wt% Ni -0.32 wt% C 
Alloy (elliptical button) 

Mag. 60x 



Fig. 5.2.5 
(a) (b) 
Fe-2.06 wt% Ni alloy directionally solidified, 
section parallel to macro scopic growth direction 
G = 22.70cjcm R = 100 ~n/hrs 

121 

(b) Fe-1.98 wt% Ni-0.48 ~t% C alloy directionally 
solidified section parallel to macroscopic growth 
direction. G = 22.7 °C/cm R = 100 mm/hrs 

Ma g.22x 
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(a) (b) 

Fig. 5.2.6 (a) Directionally solidified Fe-2.01 wt% Ni-0.58 wt% C 
alloy; section parallel for macroscopic growth 
direction. G = 22.7°C/cm R = 100 mm/hr 

(b) Directionally solidified Fe-2.02 wt% Ni-0.40 wt % C 
alloy; section parallel for macroscopic growth 
direction. G = 22.7°C/cm R = 100 mm/hr 

Mag. 22x 
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Fig. 5.2.7 Directionally solidified Fe-2.9028 wt % Ni alloy 
I 

section parallel to macroscopic growth direction 
G = 22.7°C/cm R = 100 mm/hr 

Mag.22x 
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). 

(b) 

Fig. 5.2.8 Transverse sections of the directionally 
solidified Fe-2.06 wt % Ni alloy 

(a) Top section (b) 3.6 mm from top 

Mag. 22x 
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(a) 

(b) 

Fig. 5.2.9 Transverse sections of the directionally 
solidified Fe-1.98 wt % Ni-0.48 wt % C alloy 

(a) Top section 
(b) 3.1 mm from top 

Mag. 22x 

12 5 



(a) 

{b) 

Fig. 5.2.10 Transve rse sections of the directionally 
solidified Fe-2.02 wt % Ni - 0.4 wt % C alloy 

(a) Top section 
(b) 5.1 mm from top 

Mag. 22x 

12 6 



(a) 

(b) 

Fig. 5.2.11 Transverse section of the directionally 
solidified Fe-2.01 wt % Ni-0.58 wt % C alloy 
(a) Top section 
(b) 3.07 mm from top 

Mag. 22x 

127 



(a) 

{b) 

Fig. 5.2.10 Transverse sections of the directionally 
solidified Fe-2.02 wt % Ni - 0.4 wt % C alloy 

(a) Top section 
(b) 5.1 mm from top 

Mag. 22x 

12 6 



(a) 

(b) 

Fig. 5.2.11 Transverse section of the directionally 
solidified Fe-2.01 wt % Ni-0.58 wt% C alloy 
(a) Top section 
(b) 3.07 mrn from top 

Mag. 22x 

127 
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Fig. 5.2.12(a) Dendritic structure and Ni concentration 
profile in the top transverse section of 
Fe-2.06 wt % Ni alloy 

Mag. 60x 
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Fig. 5.2.12(b) Dendritic structure and concentration profile 
o f Ni in Fe-2.06 wt% Ni alloy 
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(section just below the one in fig. 5.2.12(a)) 

Mag. 60x 
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Fig. 5 .2 . 13 Dendritic structure and Ni concentration Profile 
i n the Bottom transverse section of Fe-2.06 wt % Ni 
alloy 

Mag . 60x 
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Fig. 5.2.14 Dendritic structure and Ni concentration 
profile in the top transverse section of 
Fe-2.01 wt% Ni-0.58 wt% C alloy 

Mag. 60x 

131 



4 

3 

2 

z 
+" 
~ I -

.. . . ·. . .. . : . .... 
' . . .··. •, . ·. ·. . .. . . . . ' ' . : . . . 

t t t t ' , ' '•,t t 1 
It I 

0
t 

1
1 

11 
t t t t ', t I t t t t I t t t 

t, t I t t I 

140 420 700 
DISTANCE (~-m) --~,.. 

Fig. 5.2.15 Dendritic structure and Ni concentration 
profile in bottom transverse section of 
Fe-2. 01 wt% Ni-0. 58 wt % ·c alloy 
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Fig. 5.2.16 Comparison of Scheil Chipman Plot with the concentration profile 
of Ni in Fe-2.06 wt% Ni alloy ....... 
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Fig. 5.2.17 Decay of the initial segregation profile of Ni in Fe-2.06 wt% Ni 
Binary alloy 
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Fig. 5.2.19 Homogenisation during solidification for Fe-2.06 wt% Ni Binary alloy 

(1) Assumed Ni distribution before solidification 

(2) Ni distribution after solidification (experimental) 

(3) Ni distribution after solidification (computed from 1) 
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