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Experimental Determination of Isothermal Sections in the
Ni-Cr-W Ternary System at 1100 and 1200°C

Masanori KAJIHARA, Yoshikuni KApOYA, Makoto KikKuCcHI and Ryohei TANAKA

Synopsis :

The 1100 and 1 200°C isothermal sections of the Ni-Cr-W ternary system were experimentally deter-
mined. Twenty-one alloys with multiphase compositions were equilibrated at 1100 and 1 200°C for

more than 5 000 and 100 h, respectively. Three terminal solid solutions :

fee 7 nickel-rich, bec «,; chro-

mium-rich and bcc «, tungsten-rich phases, and one intermetallic compound : ¢ phase, were observed

as stable phases.
tron probe microanalysis.
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Two-phase tie-lines and three-phase tie-triangles were determined by means of elec-
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Fig. 1. Isothermal sections in the Ni-Cr-W

ternary system at 1000 and 1200°C reported
by KorniLov and BUDBERG.

WA 55 4 10 HALMBkLc T HE B 60 43 7 26 AE(t (Received Mar. 26, 1985)
* ERT¥REARYE (B BT A¥ L% T/ (Graduate School, Tokyo Institute of Tech-
nology, Now Faculty of Engineering, Tokyo Institute of Technology, 2-12-1 Ookayama

Meguro-ku, Tokyo 152)

2 WH TREA¥AYE (B Z#&T%(K)) (Graduate School, Tokyo Institute of Technology,

Now Mitsubishi Heavy Industries, Ltd.)

*OEMITHFEAELER T8 (Faculty of Engineering, Tokyo Institute of Technology)
*MOHRTERZETERN B ERTER¥RAB T2 %EM) 1% (Faculty of Engineering, Now
Graduate School of Science and Engineering at Nagatsuta, Tokyo Institute of Technology)

— 63 —



1774 B oL M

g 71 4 (1985) #15%

» RERINC PE Lo
T aHEBRERETH L.
A|E T, FRI'OTH R 17 BEOE&CHT:
CABEROGEY MG 21 MEHOG & OWT,
1100°C = 5000h [, 1200°C < 100h [ o 3
BLNBGAEE S M L, B I3 JORIE I & @ ERBE
e X, 1100 % X8 1200°C 2 %1F % Ni-Cr-
W =55%0 PESRNAREY £ >TE
BRAICIRE S5 Z & AL T

2. R B A &

2.1 HHEHOBRSIUIMBLRE

BIgR®D LRIFEIC 7 oo v 7 — 2B X v, Ta-
ble 1 v 7x3 21 fD Ni-Cr-W H5&% (R L 1o
SI~85 3 X8 S7T~SIl o 10 O 5411 10~30¢
OFER VERE LT, S6 12 300g o E L ¢, Ni~
NI0O o 10 &0 54143 100g OfFEHE L TThEh
BB .

TR B OFHEMIC KFE A AR T ISR % ML 7
%, BEX 2mm BEOHRFARD D\ 4mm HEE
OWiE A FOBERRE AW H L. kicch 50K
FREEPCEZH AL, 1100°C ¢ 5000h L) EoF
BEMBAE A L. i, Abr A5/ rERICHE
Zegt AL, 1200°C ¢ 100 h L) ko> FH5{E Bl % i

Zh BTy 1000°C 23

Table 1. Nominal alloy compositions and
equilibration times.

Equilibration time (h)

Alloy Cr (wt%) W (wt%)
1 100°C 1 200°C

S1 10.1 40.1 5203

1070
S2 10.0 50.0 5317
S3 14.3 31.5 5240
S4 19.8 30.0 5317

1070
S5 21.5 31.7 5358
S6 25.0 50.0 5203

1356
S7 59.6 0.0 5385
S8 0.0 60.5 5385 105
S9 65.0 0.0 105
S10 62.0 5.0 105
S11 59.0 10.0 105
N1 10.0 49.8 5518 108
N2 15.0 44.9 5518 105
N3 20.0 39.9 5518 105
N4 25.0 35.0 5518 105
NS 35.0 25.0 5518 105
N6 45.0 15.1 5518
N7 50.0 10.0 5518 108
N8 29.9 40.0 5518 108
N9 49.9 20.0 5518
N10 44.9 35.0 5518 108
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Backscattered electron micrographs of equilibrated alloys.
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b) Concentration profiles.

Fig. 2. Nickel, chromium and tungsten concentra-
tion profiles across 7 and a, phases in alloy N2
(15Cr-45W) equilibrated at 1100°C for 5518 h.
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Fig. 4. Overlapped projection of the phase
boundaries in the isothermal sections of the Ni-
Cr-W ternary system at 1000, 1 100 and 1 200°C.
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Fig. 5. The 7/(r+a,;) phase boundary deter-
mined at 1100°C for two different equilibration
times. Open and closed circles represent experi-
mental points corresponding to 1000 and 5000 h
equilibration, respectively.
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Fig. 6. The nickel-rich part of the isothermal sections of the Ni-Cr-W system at (a) 1100°C
and (b) 1200°C; comparison between the phase boundaries due to KorniLov and Bupserc
and those determined in the present study. All the experimental points reported by KorniLov

50 60

and BupBERG were shown in the figures.
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