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Metallurgical processing at 2600°C is developed under a special clean N, or Ar atmosphere in a new

type of continuous open furnace. The furnace can be used for sintering of various non-oxide ceramics,

and diffusion bonding between alloys and ceramics, furthermore between various high femperature

materials with no use of flux and without high compressed condition such as HIP technology. The novel

technology at thus ultra high temperature depends on development of C/C composite conveyor belt.

Many metal oxides (for example SiO,, TiO,) are dissociated to metal and oxygen in the atmosphere kept

under an ultra low oxygen pressure. The principle is different from the case of the hydrogen reduction of

oxides as known commonly. Thus there are no explosion such a hydrogen. Therefore higher safety is

warranted in spite of open furnace. The great advantage yield is an inline system that heat treating

process put among industrial machining line.

Keywords: Ultra high temperature sintering, Ultra low oxygen atmosphere, Continuous Diffusion
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I. INTRODUCTION
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Il. PERSPECTIVE FOR OXYNON FURNACE
lI-A. Fundamental design and development of the
furnace
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11-B. Higher safe design of the furnace

FREICTIA V> H e —8EDT, REEDOH THEELS
NTWa7ed, FATHKPBRICIERINS Z L3R
W, Eio, FRICE B NEES A RICHBOBERECEL
HEBRFLEY (ppm F—F—) Bhiud, Tz, FR
DORFBICKIEUIFE A ETATHR—EBLKRE (C0) (T
L TFAMCHEEN D, ZORSITRIRIC2RNIER
DIFLTER LY, BLoBARBREND, ZOKIG
TURBIEED OGRS A CO IZEa{L SNIHFET 5 25,
WY RIFHEEORE L FEIN AP OMEREOER
FIBERRICE Y . BEMICDRZ Y 2 BROBRIEE &
EI|EETE D,

*e, ZOFIIREE LV VA THENZHEHRORN
U RNATERBERTE ZICFREET AR RS ND, Z
DR TEMEOREOIMELBEFER L., KBEHHEE TS
WA, FAO—ENOHPETEIRVTRVAE, £
I v 7 ARG B EGAET 2 5EE, FRICER
MR IEE 2 AA T RITERIATE W,

FHL ) VFRBERCBONTCIOFREERL,
KAFETH- BB - ERLERFHIAELEN
TEEMRLBFREERT A ENTE,

I-C. Continuous conveyor of works at 2600°C in
the furnace
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Fig.1. C/C composite conveyor belt and its parts.

Table 1. Comparison of performance in conveyor
belt between a C/C composite and a heat
resistance steel.

Performance C/C HR Steel
Usable temperature 2600 ] 1150
(Max_°C) L

Conveyor belt weight (kg) | 4~8 20~24
Friction coefficient ~0.1 ~0.6
Creep non remarkable
Expansion coefficient (K™) | 4X 10 - 1.6%x107
Tensile strength | R-T 560 1029
(200mm wide) | 1100¢c) | 674 36
&e) 2600cc) | 840 -

C/C : C/C composite belt
HR Steel : Heat resistance steel

R T : Room temperature
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B0 i, BRIRZIFEBENRETRICLS, =
N3 2600°C OFIRICIB VDT AW EICH X, £ B
Ac&, B oRERRE TETRINF—DBEIRLED
BT a2 " TRBIC LT,

Fio, FFIRIZ1600CETIRY VT AT U/ V=T b gy
BERC L Y, 1600°CLL LI ENRER 2 A L TR
EHEL T2,

Ii-D. Principle of the oxynon furnace
II-D.1. Dissociation of metal oxides in inert gas
atmosphere
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II-D.2. Physical
atmosphere
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chemistry in oxynon furnace
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RE (D LRIROBRICIHD.

Logki = (5840/7) +4.58 (3)

G)E»D L3 RED, QNS

Po,= (Pco/ k) *? 4
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AG = 2:303RT Log P o, (5)
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lll. APPLICATION OF THE OXYNON FURNACE*

l1-A. Continuous sintering of automobile steel gear
(0.6%C) without decarburization
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1l1-B. Continuous sintering of stainless steels and
titanium alloys
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lli-C. Diffusion bonding of alloys under nonflux and
touch contact condition
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Il1-D. Reaction sintering of Si-C system® ¢
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Table 2. NH; adsorptability of various reaction
sintered Si- C bulk and an activated charcoal
as a standard material (5g of samples used).

Adsorped volume of NH; (cm®/5g)

Si/C | Sinteri A dard
i intering Number of s.tan ar J
Ratio]  temperature measurement activated charcoa

C) (14.6cm’/5g)
I I I | Average values in|
measurements

1600 6 5 6 5.7

7/3 1800 11 12 9 10.6

2000 6 5 6 5.7

1600 18 15 18 16.0

5/5 1800 12 7 11 10.0

2000 8 7 9 8.0

1600 12 10 10 10.7

3/7 1800 11 12 13 12.0

2000 5 8 13 8.7

IV. SUMMARY
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