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Experimental Determination of Isothermal Section in a
Ni-Cr-W Ternary System at 1 000°C

Makoto KIKUCHI, Masanori KAJIHARA, Yoshikuni KaDoOvYA,

Shu-ichi TAKEDA and Ryohei TANAKA

Synopsis:

An isothermal section of an equilibrium phase diagram in a Ni-Cr-W ternary system was experimentally
determined at 1 000°C. Seventeen alloys with multiphase composition were equilibrated at 1 000°C for
more than 10000 h. Three terminal solid solutions: fcc 7 nickel-rich, bcc oy chromium-rich and bcc «,
tungsten-—rich phase, and two intermetallic compounds: f-Ni,W and ¢ phase, were observed as stable
phases. Two-phase tie-lines and three—phase tie-triangles were determined by means of an electron

microprobe analysis.
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Table 1. Nominal alloy compositions and
equilibration times.

Alloy Cr (wt%) W (wt%) Equilibration time (h)
S1 10. 1 40,1 11 080
S2 10,0 50.0 10 286
S3 14.3 315 10 320
S4 19.8 30.0 10 881
Sé6 25.0 50,0 10 580
S7 59.6 0.0 10 666
S8 0.0 60.5 10 666
N1 10.0 49, 8 10574
N2 15,0 44,9 10574
N3 20.0 39.9 10 666
N4 25.0 35.0 10 574
N5 35.0 25.0 10 574
Nsé 45.0 15.1 10574
N7 50.0 10.0 10574
N8 29.9 40,0 10 574
Ng 49,9 20,0 10 666
Nio 44.9 35,0 10574
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a) N2(15Cr-45W), (y+a3), b) S8(60W), (f+a3z), c) S7(60Cr), (r+ai1), d) S6(25Cr-50W), (r+az+o),

AQpm

e) N7(50Cr-10W), (y+ai+a), f) N10(45Cr-35W), (a1-+ajz+0)

Photo. 1.
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Backscattered electron micrographs of equilibrated alloys.
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a) Backscattered electron micrograph.
b) Concentration profiles.

Fig. 1. Nickel, chromium and tungsten concentra-
tion profiles across y and a, phases in alloy 56
(25Cr-50W) equilibrated at 1000°C for 10 580 h.
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Fig. 2. Isothermal section in the Ni-Cr-W ternary
system at 1000°C.
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Fig. 3. The y/(y+ a,) phase boundary determined
from two sets of equilibration time. Open and
closed circles represent experimental points equili-
brated for 2000 and 10000 h, respectively.
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BAH# 1T Fig. 4 w/RLi. Fig. 4 o KWEH T
AW R X 2 HERES X O=HEAB0—H 2R
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ARERLFE L OI WL, EESR (r+ay)
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1000°C
This study
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Fig. 4. Two sets of experimentally determined
phase-boundaries in a nickel-rich portion of the
isothermal section at 1000°C of the Ni-Cr-W
system. All the experimental points reported by
KorniLov and BUuDBERG were included in this figure.
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——— This study
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Fig. 5. Phase boundaries of the nickel-rich y phase
field. A concaved dotted line was the y/(y+ o)
boundary estimated by WATANABE and CHIBA. A
horizontal broken line was the y/(y + a,) boundary
reported by OnTA etal. The compositions of five
Ni-Cr-W base superalloys were plotted in the
diagram as open circles. A pair of figures attached
to each circle represent nominal chromium and
tungsten content of each superalloy.
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Tuw3 Ni-Cr-W S&0EARHRYY #F X Ahk. B
RESIEARL, OMCREXII LD L THE5BHOL

STLEZEATHHOTHEMIITV 2 Iy, 20Cr-20
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