AD-A148 138 APPLICATION OF COMPUTER METHODS FOR CALCULATION OF

HULTICOMPONENT PHASE D.. (U> MANLABS INC CAMBRIDGE MASS

L KAUFWAN"23 OCT 84 AFOSR-TR-54-0972 F49620-84-C-0078
76 774

UNCLASSIFIED




-
l.N
13}]

o

I
I

I

FFEFEER

EEEE
- — 3
E

S
——
(43
r
re
=
= I~
o o
. K &

|
E

N
o
o

 eme——
———
 —
—
e ——

L
I

v n__ &

MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS - 1963 - A

.
v
-

-' . Te * > M N . . ., . -
U ISP PNIPCIPN. DAL IR TSIy TP S )




‘‘‘‘‘‘‘

October 22, 1984

c
Major Joseph Heger "

Air Force Office of Scientific Research (AFSC)’
Bolling Air Force Base, D.C. 20332

° ®
T . .

Subject: weport on Contract ® ®
F49620-84-C-0078 o

Dear Joe, ‘® °

Enclosed are six copies of our annual

report covering
August and September 1984.

Provisional results for the
Ni-Cr-Si, Ni-A1-Si, N102-Si02 and Cr203-5102 are enclosed., 1 o o
expect to be in Washington on 19, 20 November 1984 and would L

like to see you if you are available.

Best Regards,

Larry Kaufman
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I PROGRESS DURING THE CURRENT YEAR

The methods developed under the previous Contract
F49620-80-C-0020 and described in the final report on that
contract dated 30 November 1983 entitled “Computer Based
Methods for Thermodynamics Analysis of Materials Processing" by
Larry Kaufman are to be employed to carry out the following
tasks during the first year of the current program:

1. A combined thermochemical and phase diagram analysis will
be performed for the GeO2 - Hf02, GeO2 - Ti02, GeO2 - A1203,
GeO2 - MgoO, GeO2 - SiOz, GeO2 - Cal, SiO2 - Ni0O and SiO2 -
Cr203 quasi-binary systems in order to define the lattice
stability, solution and compound phase parameters and expand

the current data base.

2. Isothermal sections in the GeO2 - Mg0 - SiO2 Ge02 - Mg0 -
TiOz, GeO2 - Ca0 - Mg0 systems will be calculated between 700K
and 2700K and isothermal sections in the Ni - Cr - Si and Ni -
Al - Si systems will be calculated between 700 and 1500K. The
calculated phase diagrams will be compared with available
experimental phase diagrams to test the data base.
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During the first two months of the program the Si0

2~ o
Cr203 and SiO2 - NiO quasi binary system have been analysed and .
ternary sections in the Ni-Cr-Al and Ni-A1-Si systems have been
calculated. Figures 1-12 show the present (provisional)

results of this work.
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Figure 1 Calculated Isothermal Section in the Cr-Si-Ni S
System at 1500K S
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Figure 2 Calculated Isothermal Section in the Cr-Si-Ni s
System at 1300K - 4
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- Figure 3 Calculated Isothermal Section in the Cr-Si-Ni
s System at 1100K
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. Figure 4 Calculated Isothermal Section in the Cr-Si-Ni e
System at 900K jf-_j
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Figure 5 Calculated Isothermal Section in the Cr-Si-Ni
] System at 700K
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Figure 6 Calculated Isothermal Section in the Al-Ni-Si Rty
System at 1500K RE
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Figure 7 Calculated Isothermal Section in the A1-Ni-Si
System at 1300K

n...- . ‘

I. 'l‘

[

e ce tm w cm m ta Lt . - N e e Te s e e
. P S DS S S T N A S S LI S RIS
: RO et T e e e T e e e e e e T e e e S T e T e et e A e e T Y T e e T T e T
- .'.'."o‘-\a'-'-‘u" S N A B TR e T Y P S, et et et ‘t‘\‘}‘\ R N A A WAL IR AL A .
" ARSI IR . * > RN * b LR S B T T IV I TS W B Sh RV T S N
SRARPIE A W W) ARV WA SIS P P PRSI L LW 5.0 5 ‘4




‘T

TSP

LY
“®a ot ot

.
%

A TR R

'L-'-‘\ I,

R TR ‘,. ‘.

A

S

05 oo
4 ‘(Al, sl), s M-ll’ aV
0.7
VesS

Vesrt

“5'(‘:5,‘)‘

(@]

c

rTx rM;,(;r;)r

NoTed- ~
XSy He Misey (5. 4¢) 33y
T=M s S M) s

e
-

I a.c C O
Re (3 A’}“,h’,’” ; q:” M")«r, Y,

Figure 8 Calculated Isothermal Section in the Al-Ni-Si
System at 1100K
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Figure 9 Calculated Isothermal Section in the Al1-Ni-Si
System at 900K
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I PROGRAM PERSONNEL

Technical activities during the past two months have been
carried out by L. Kaufman, D. Birnie, J. Pershan, E.P.
Warekois, J. Smith and D. Hay.
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