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After extrating and separating y phases and phases from Ni-based super alloy

AF115, which was manufactured by a powder metallurgical method, by a potentiostatic

method and a galvanostatic method, the results acquired by observing the composition of

each phase and the shape of precipitate phases are as follows;

(1) A potentiostatic method and a galvanostatic method for the extraction and separation

of 7' phases were all possible, but most stable 4’ phases could be acquired in the

electrolytic condition of 10mA by a galvanostatic method.

(2) The ratio of the composition of y and 7' phases analyzed by ICP is as follows.

7 phase: Nij 3, C0; ¢ Cryg1 Alg14 Tipos Mogy3 Wo 10 Nb
7' phase: (Niy 7; Cog 19 Crog9 Mogo3) (Alg22 Tigag Cope Wo.24 Nbgg9)

(3) The results of X-ray diffraction test show that 7 phases are NiAl and ¥’ phases are

Nij Al or Niz (Al Ti).
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Table. 1 The chemical composition of alloy
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Fig. 1 Electrolysis experimental apparatus.

Alloy
C Mn | Cr | Co | Mo | W

Nb | Ta Zr | Ti Al | Hf B Y Ni |

AF115* 0.04| - |10.6 152 |2.82 |6.09 1172 — 0.07 | 4.03 | 3.80 0'7410'02 -

S R

54.87
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Table. 2 Chemical composition of matrix extracted by galvanostatic method

S

-

Composmon (ppm/ml)

Ni | Co Cr Al ] T | Mo W
s I - e o H i . — T -
{ 10mA, 3hr(Average) i 40.02 ‘ 22.17 19.75 1.46 i 0.74 4.60 6.63
+0.40 +0.09 +0.10 =0.05 +0.03 +0.13 +=0.22
IOOmA 1hr(Average) 1 104 8 53.56 47.23 4.02 ‘ 154 9.27 11.22
: +08 +1.19 +0.33 +0.01 +O 07 +0.44 +1.08
N —_— L E [ e L
Table. 3 Accuracy of analytical value of aluminium in I.C.P analysis
Tlme(hr)
Method I‘Hr e
1 3 ‘ 5 f
Elemental \ 0.42(0.74)* 0.74(0.42)* 1.67(1.0)* 1.17(5.1)** 2.58(0.3)* 2.60(0.5)*

analysis(ppm)

Sequential

analy 51s(ppm)

0.69(7.21)**
0.35(65.8)*

0.75(4.9)** 0.17(21.9)**

1.78(0.6)* 2.63(5.3)*
0.67(2.7)** 1.35(9.6)**

|

1.50(3.6)**
3.67(2.8)*
0.88(1.3)** 0.7(10.3)**

*  Galvanostatic electrolysis

** . Potentiostatic electrolysis

( ) :RSD(%)
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Fig. 2 Potential-current density curves of AF115,
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Fig. 3 Relationship between atomic ratio and
electrolysis time of potentiostati¢c method.
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Fig. 4 Relationship between atomic ratio and
electroirsis time of galvanostatic method
(10mA, 100mA)
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Table. 4 The atomic ratio in matrix extracted by galvanostatic electrolysis.

Sample Number of atom ratio ( Zi / Z; ) 7
Ni/Al . Ni/Co | Ni/Cr Al/Ti | Co/Al | Cr/Al | Co/Cr | Al/Mo Al/W Ni/Ti
Galvano-static 12.60 1.79 3.50 1.81 0.99 6.95 7.02 1.50 1.13 4.41
10mA +0.556 @ +£0.03 +0.26 +0.03 | £0.01 +0.27 | £0.27 | £0.10 +0.07
Galvano-static 11.98 1.97 4.63 1.96 1.00 6.10 1 6.10 2.44 1.54 5.55
100mA +0.12 +0.03 +0.23 +0.06 | £0.03 | £0.15 ; +0.06 | £0.24 +0.08
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Table. 8 The atomic ratio in r prec1p|tat|on
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Table. 5 Chemical composition of 7’ solution

Composition(ppm/ml) ‘
Sample— . -
Ni Co Cr Al Ti Mo N W ‘

61.90 | 8.45 197 | 5.12 5,90 0.63 | 5.38 |
verage

+0.55 | £0.07 | £0.05 | £0.07 | +0.03 * +0.11 | +0.5¢

Table. 6-& r'#f Foll EA3< 2 a9 K-t
vhebd Aol ok

rS FAURE e B3 o] ol ek
(Niz.n Coois Crose Mooos) (Alaz Tives Coo o
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Number of atom ratlo ( Z /Z )

[
’ Sample b . T ‘
‘ " Ni/Al Ni/Ce | Ni/Cr | Al/Ti | Co/Al | Cr/Al | Co/Cr ‘Al/Mo Al/W | Ni/Ti
| T ——
| G 3 Average 556 7.5 | 27.82 | 154 | 076 | 0.21 378 | 2890  6.49
+0.13 +0.13 . 4096 | +0.03 | +0.02 | +0.01 +0.13 +546 | +0.75




204 #3545 5%

1184

4% 1989. 12

g7l M #ikdIE X-raydAd ZHdgz L
7' ABY AAF2ZE FlAZ 9l Wi F
e A9 F3e] A groupe]& Ni, Cr, Co, Mo
o] B groupell+ Al, Ti, W, Nbo] &8 Y42 F
43} ek Btz 19 FHAUAS NE T
t}. Cooll ®3led& A group} B groupe] Zmole

-l B et

Kriege2} Baris?+ IN100(9.8%Cr, 15%Co, 3.1%
Mo, 5.7%Ti, 5.6% Al, 0.9% V), Nimonicl15(14.8%Cr,
14.8%Co, 3.1%Mo, 3.9%Ti, 48% Al) % Nicrotung
(11.0%Cr, 98%Co, 8.0%W, 4.2%Ti, 44%ADF]
r'fie 24 Z+7b Nizaw Coose Crars Aloss Tioas Voos
Moo 03 Niz 60 Coos1 Crars Alpsz Tio s Mooz % Niz a3
Coo.os Cros Aloeo Tinaw Woes Folzzm FF2A4
o et r'#ge] 242 wtach 53] 35 AVTI
atomic ratio® 1.70]m £%3 r'#ie Al/Tikk+=
162 2 A FE ] ot 4wkl 7Hg ot o] & Kriege
9} Baris® A g whel o] 7=l Al/TilLE
Ze r'HEe 359 AVTIRE ZAE 4 dds
RAE ou|sle] o] &9 PAE 2FSY A F
88 AHe] & Ao|ct

3—3 X-—rayOff 2|% r'482] B4

Fig. 5% 48947 484 183 4B

Intensity (CPS)

2 5% r'#f $2489 X-raysld Aol
x103 T T T
3.0
. ® Niyal
» NiylALTH)
A NizlatTC
2.0
1.0} .
s i
0 - L_L
1 1 1
20" 40° 60" 80" 100°
28 (Cu-Ka)

Fig. 5 X—ray diffraction patterns of r' phase
isolated from AF115

(a) 100mA

“(b) 10mA

Photo. 1 Observation of gamma prime in AF115
by galvanostatic method.
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