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Remote Experiment for the Design of Ni-base Superalloys Using Broadband Research Network

Tadaharu YOKOKAWA, Mitsutane Fusita and Hiroshi HARADA

Synopsis

: An integrated materials research information system for Ni-base superalloys design, which consists of a characterization simulator, a data

base. and a remote experimental system using MPEG1 tool and TV conference tool, has newly been developed. The goal of this system is to

develop new alloys and to elucidate some phenomena occurring in the material field efficiently. In order to test the real performance of the

system, the proof examination was carried out among National Research Institute for Metals (NRIM), Japan Science and Technology Corpo-

ration (JST) and Michigan State University (MSU) by using an exclusive broadband network of 45 Mbps. As a result, it has been proved that

the real-time moving picture transfer system, the basic function of the remote experiment system, is eligible to the practical use for transfer-

ring ordinary moving pictures in the material field. It has also been found that the transfer rate has strongly depended on the machine perfor-

mance of the receiving site rather than the network performance. This system may provide worldwide research environment for the promo-

tion of design, development and evaluation of novel materials by accessing the alloy design program, evaluator and testing devices on the

Web.
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Fig. 1. Schematic diagram of the integrated materials re-
search information system.
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Fig. 2. Hardware configuration of the system.
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Fig. 3. Schematic diagram of the moving picture transfer
tool.
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Table 1. List of parameters for the alloy design program.

Key Parameter or property (unit) Condition
GP,G Chemical composition of y” and y phases (at%) 900 C
F.GP ¥’ phase amount (at. Fraction wt%) 900 C
DENSITY Density (gfcm’) RT
SI Solution Index 900 C
LAT.GP, G Lattice parameter of y’ and y phases (A ) RT
LM Lattice misfit(%) = [(ay-a,)/a,1*100 RT
NV.GP, G Electron vacancy number of y’ and y phases 900 C
NV.G-NVC Barrow's PHACOMP 900 C
LIQ Liquidus temperature  (C)

SOL! Solidus temperature_(C)
RANGE Melting range (C)
SOL2 Incipient melting temperature (C)
SOLV Solvus temperature (C)
WDW Solution window (C)
H.COR.C Metal loss by hot corrosion in crucible test (Ratio to IN738) 900 C
H.CORB Penetration by hot corrosion in burner rig (Ratio to IN738) 850 C
YS Yield stress as CC (MPa) 900 C
UTS Ultimate tensile strength as CC  (MPa) 900 C
EL Tensile elongation as CC (%) 900 °C
LIFE.SC, CC | Creep rupture life as SC and CC (h) 1000 “C/118 MPa
SPCSTRGTH | Specific strength as CC_(MPa)/(g/em) 980 C/100 h
Raw material inf. ——
Material ID B 44444*"~f§w_—afggrzw Lgﬂﬂﬁﬂgfgklj
xR Clsenpt Ref. ID+Mat. ID
- Form,Dimension Exp. No+Mat, ID
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Fig. 4. Data structure of the multi-media database for Ni-

base superalloys.
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Fig. 5. Schematics of the picture resolution/quality evalua-
tion test of the moving picture transfer tool.
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Fig. 6. Picture resolution/quality for the grain class 1, 7 and 8 of JIS standard (JIS G0552).
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Fig. 7. Test patterns (I) and (II) for the transfer rate mea-
surement of the moving picture transfer tool.
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Fig. 8. Transfer rates of moving picture under TCP/IP pro-
tocol.
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Fig. 9. Transfer rates of moving picture under UDP proto-
col.

Table 2. The image transfer rate under TCP/IP and UDP
protocols. (frame/s)

TCP/IP uDP
Site
Min Max Min Max
NRIM (Sun SS20) 1.35 3.85 1.8 11.1
JST (Sun Ultra 3D) 2.6 20.75 3.6 27.0

Fig. 8 {2789 TCP/IP /2 Tid NRIM-JST [#] {Z T /> 2.6,
& K 20.8 frames/s, NRIM-NRIM ] T & & /M 1.3, & K
39 frames/s DIEXFENF O N, FEBEIZBEHL TIE,
NRIM-NRIMBEITHIHH 4 XA KEL LABAITHREL
2o E77, BB AR K B REREOEIT DL H -
7zo —7JF, Fig. 91277 § UDP AR TIZNRIM-JSTRlIZ 51>
TH/N3.6, K27 frames/s, NRIM-NRIM [l Tid /N 1.3, &%
K109 frames/s E[EREEEN KE <G>, L2 L,
TCP/IP R TIZ BAFIZHAE L 72 4~6 frames/s DR HF 12
BOWTEARBEAEITHALS -2, THIZUDPH
RTIEZEMOBEREICERZLZ <, REWM» S #g 7 —
ANELEND-DEELLRDS, Thbb, RAIIRFE
NBHEET — 2 DFRRVBENZEDLTIIY Y v ORESEL
BZIL-7-DLEZLD,

Table 2 13 IEH A BE{EREMT ORI HADORN /KD
ZREEE AR, UDPARIZK D HMMRBEEE K& L
%0, ISTHITIZ 1.3~ 141585, NRIMHTIX1.4~2.9f%
Lotz Thabs, BMEORREEIIZEMY D
B - BREEICHIREL,, WERE OBV ISTHITIX
UDPARIZT B 4 1) v NIk, —F, NRIMID XS
IZAFRRE D AMEONEIZ8) & OB OB A {RE L 2B E
X, Y27 LOFEMEEL D A UDP RO BEFIT
b5,

86

Scene of
TV discussion |

NRIM site

Z

MSU site

Fig. 10. Scene of TV conference/discussion.
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Fig. 11. Scene of the transfer of the optical microscopic
image.
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Fig. 12. Scene of the transfer of the atomic scale image
obtained from the Atom Probe Field Ton Micro-
scope.
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