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Identification of .¢-Phase in 25Cr-20Ni Heat-Resistant Cast Steel

Tohei OTOTANI, Yasuzi KATAURA and Takashi SATO

Synopsis :

Some experiments were carried out by means of X-ray diffraction, electrolytic isolation and poten-
tiostatic etching technique, in order to make clear the relation between precipitated carbides and o-

phase in 25Cr-20Ni heat-resistant cast steel.

The results obtained were summarized as follows:

(1) When electrolytic residues contain more than 5 wt% of g-phase, it can be identified by X-ray

diffraction method.

(2) For the electrolytic isolation of s-phase, 45 wt% FeCl; aq. solution showed a favourable result

as compared with 10 vol?, HCI-C;H;OH solution.

(3) Not only M;C; is distinguishable from My;Cg carbide but also s-phase from My3Cs by means

of potentiostatic etching in 10 n-NaOH solution.

At 200 mV vs. Hg-HgO reference electrode Mg3Cs

carbide is etched more rapidly than M;Cy carbide or g-phase, at 500 mV MyCq and M:Cs carbides,
or My;Cs and g-phase are simultaneously etched, and at 600 mV, ¢-phase etched most rapidly.
(4) From these investigations it was found that g-phase may be possible to precipitate even in

the prolonged heat treated cast steel containing 0°35% carbon.
(Received 1 Feb. 1968)
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Table 1. Chemical composition of specimens.

Mark C Si Mn P S Ni Cr Mo N
) 0-020 0-02 0-025 0-002 0-004 2025 2461 — —
KD 0-022 0-13 0-025 0-002 0-004 22-41 23-81 — —
NS 0-44 0-88 " 1-55 0-024 0-008 19-83 2504 0-15 0-065
L 0-34 1-17 0-44 0-026 0-029 2035 24-85 0-034 0-057
T 0-35 1-40 1-32 0-015 0-014 19-37 24°53 0-088 0-20
NK 0-45 1-18 167 0-015 0-013 20-27 25-32 0-077 0-065
K 0-40 0-82 1-07 0-018 0-007 21:70 23-96 0-36 0-051

Table 2. Heat treatment and extracted constituents
of specimens.

*

Mark Heat treatment Constituents extracted

O As cast —
KD 800°C , 1000hr o, O-Fe**
NS As cast M, C,;

L 870~900°C , 10000hr Mo, Cs

T 870~900°C, 3500hr M,C3, My G
NK 870~-900°C, 3500hr M;C3, My Cy

K 870~.900°C, 3500hr M;C3, Mg Cy

*

Residues extracted electrolytically in 10 vol9,
HCI-C;H;OH soln. were identified bg X-ray
diffraction method.

*#*  Detected magnetically.
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Fig. 1. Schematic diagram of electrolytic cell.
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Photo. 1. X-ray diffraction pattern of residues containing 6 wt% o-phase and 949, carbide.
Cr-K,, Filter V,O;, Camera dia. 114-6 mm
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Table 3. Conditions of electrolysis and results obtained.

Mark Electrolyte C(‘*I;r[gf/“cjl%’s“y ellgc“trr%tl‘y"s?s ‘(’f;r) Y(ig/:g of residue| Constituent extracted®
KD 10 volep HCI-C,H;OH 200 5 1-2 ¢, 0-Fe®
KD 45 wt9, FeCl; aq. soln. 50 20 1-9 o, 0-Fe®

L 10 vol9, HCI1-C.H;OH 50 20 52 My Cg

L 45 wt% FeCl; aq. soln. 50 20 67 M3Cs, o

(1)  Yield of residue=wt of residue/wt of sample dissolved x 100

(2) Identified by X-ray diffraction method.
(3) Detected by magnetic analysis.
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A : Ammeter
V : Voltmeter
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Fig. 2. Schematic diagram of the apparatus for
potenticstatic etching.
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C : Cathode
P : Potentiostat
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Fig. 3. Anodic polarization curves in 10 n-NaOH

solution.
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Fig. 4. - Stationary anodic polarization curves in
10 n-NaOH solution.
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Fig. 5. Etching time-anode potential curves in
10 n-NaOH solution.
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%675 (9/10)
(a) at 200 mV 50sec, only M,3Cs etched.
(b) at 500 mV 35sec, both M;3Cg and M;Cj etched.

Photo. 2. Microstructures of specimen T revealed

by potentiostatic etching.
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X675 (9/10)
(a) at 200mV 50sec, only Mj,3Cg etched.
(b) at 500mV 30sec, both M;3C; and ¢ phase etched.
(c) at 600mV lsec, only ¢ phase etched.

Photo. 3. Microstructures of specimen L revealed
by potentiostatic etching.
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