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Comparison between the Calculated and the Experimentally Determined

Phase Diagrams in the Ni-Cr-W Ternary System

Masanori KAJIHARA, Makoto KikucHI and Ryohei TANAKA

Synopsis :

A calculated equilibrium phase diagram of the Ni-Cr-W ternary system was critically compared with
experimentally determined phase diagrams. Although some of the parameters for the phase diagram
calculation were determined from the phase equilibria between 1000 and 1200°C, the calculation was
proved to form a good estimate of the phase equilibria between 800 and 1 600°C. Several predicted re-
actions from the calculation were confirmed by experiments. They were a ternary eutectoid reaction:
g—y-+o,+a,, and two eutectic reactions: L—sy+o¢ and L—yp+a,;, where L indicates liquid and y, o,
and o, stand for nickel-rich fcc, chromium-rich bee and tungsten—rich bee terminal solid solution phase,

respectively.
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Fig. 1. Isothermal sections in the Ni-Cr-W ternary system at 800°C.
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a) 60 at% Cr-9 at% W, 800°C b) 60 at% Cr-9 at% W, 900°C
c) 68 at% Cr-8 at% W, 800°C d) 68 at% Cr-8 at% W, 900°C

Photo. 1. Back-scattered electron micrographs of the Ni-Cr-W ternary alloys equilibrated at 800

and 900°C for more than 10000 h.
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(a) Calculated
Fig. 2. Isothermal sections in the Ni-Cr-W ternary system at 900°C.
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(b) Experimentally determined
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Fig. 3. Isothermal sections in the Ni-Cr-W ternary system at 1000 and 1 200°C.

— 165 —



874 |

s 72 4 (1986) % 7 &

(a) () Ni
1600°C
0. 0.8 y
L
<
0.6 ~
’\ z
N\ e
l.I +|a' 0-2 :
L+ a;,+ o l i ¥
w \ a6-2 oz 06 \\v 08 Cr . 038 Cr
2 YCr as + a az + aq
(a) Calculated (b) Experimentally determined by MARGARIA et al.
Fig. 4. Isothermal sections in the Ni-Cr-W ternary system at 1600°C.
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Fig. 5. Vertical section of the calculated
Ni-Cr-W ternary phase diagram.
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Fig. 6. Vertical section of the experimentally
determined Ni-Cr-W ternary phase diagram.
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(a) Ni
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(a) Whole composition range

vCr

(b) Region near to the Ni-Cr binary eutectic

Fig. 7. Calculated liquidus projections in the Ni-Cr-W ternary system.
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