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SECOND SCIENTIFIC-TECHNICAL CON RNCE

ON VACUUM DIFFUSION WEDING

OF METALS, ALLOYS AND NON-METALLIC MATERIALS

-USSR -

[Following is a tranalation of an article by
L. S. Koval'skiy, in the Russian-larrguage
rericdicall Avtomaticheskaya Svarka (Automatic
Weldin ), Kiev, No 19,, sptember 1ch2, pages

"The second scientific-technical conference on the
toric "Vacuum Diffusion Welding of Metals, Alloys and Non-
Metallic Materials" was held on 2.-2( May in Moscowe

The conference, attended by apnrox.mately 300
rerresentatives of various enterprises of the Uoviet Union,
was orened by M. P. Ivanov, denuty chadrman of the National
Economy Council of the Moscow Oblast'.

A comnunication on the use of vacuum diffusion
w',ding and its prosnective development, was presented by
C...r~ididte cLf Technical Sciences, Professol, N. F. Kazakov
(!?rT1WP j Voscow Technological Institute of the MeXat and
Dairy Industry]). The use of diffusion welding, for joining
any czyst•'.ne materials, makes it possible to develop
new depigns of the units ana parts of machines and instru-
ments, and to improve their quality.

The results of studies on the use of vacuum dif-
fusion welding on Dipeline mains, were reportec by Doctor
of Technical Uclences, V. D. Taran (Moscow Institute of
Petrocher.icn! and Gas Industry, Imeni I. e. Oubkin).

Communic!*tions on the putting into practice of
alffusion welding at enterprises of the Oor'liy LEonomic
District, were presented by V. Z. Vysotskiy 1. P. Iudin,
ýind S. Ye. Ushakova. To promote a widespread putting into
rractice of this welding method, special experiment 1



rinstallations have bdeen established at the Irlanning-Techno-.
logical and Sc lentIf ic-hescarch Institute (FTNII) of the
Gor'kiy National Lconomy Council. A high-output semi-
automatic unit of rotary type has been built for vacuum
diffusion welding of cutting blades for smooth-planes and
fore-planes.

Engineer V. F. Kvasnitskiy described the work con-
ducted by the denar'tment of welding of the Nikolayev 6hip
Building Institute on ascertaining the feasibility of
applying vacuum diffusion welding to heat-resistant ma-
terials. The promising nature of the use of this method in
series nroduction of gas-turbin. parts has been demon-
strated.

The engineers V. N. Voiseyev and G. G. Smirnov,
reported on experience with welding of dry-friction brake
drms of FWK-8 and IMK-lI ceramet, to steel.

Candidate of Technical Sciences I. I*. Ytelkin,
presented a renort on vacuum welding o1 uon-mctallize'c
mineral ceramics to metals, The use of diffusion welding
is rarticularly promising in the manufacture of electric
vacuum-devices. An Lndustrial unit has been built, wl.lch
was successfully tested in trial runs.

The engineers A. F. Khudyshev, I. V. Afanas',ev
and E. S. Karakozov, dUecribed the use of diffusion
welding in lieu of soldering, argon arc welding, and
spot welding, in the manufacture of electric vacuum de-
vices. This substitution imnroved the accuracy of
assembly, strength and neatness of the joints, and
raised productivity of labor. At the enterprise which
uses vacuum, diffusion welding the arnual savings amotunted
to 23 thoussand rubles.

Candidate of Technical Sciences K. Go Alekseyev
rerorted that in a newly developed high-output loom of
an original design, one of the basic units -- the ec-
centric of the warp dividing mechanism -- is produced
by vacuum diffusion welding.

The vacuumm welding of high speed steel R18 was
described by engineers N. A. Mashkova and I. G. Gor1n.

Interest was aroiisia by the cormunication of
Candidate of Technical sciences N. F. Kazakov, on the
rhysical foundations of vacuum diffusion weldlng of
metals, alloys and non-metallic naterials.

A rerort on investipatien of the adhesive affinity
of the cvanidation layer produced in the vacuum diffusion
welding assembly SDVU-69 was presented by Candidate of
Technical Sciences E. I. Vrzhashch.

Engineer A. V. Krivoshey reported on vacuum dif-
fusion welding of high-melting metals.

The specific features of the diffusion junction of
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Pmtonral., which form into ruetallic amornouds, on the iinteraction, were reported by Engineer . Ye. OhaialdtIna.
Ingl~oer Vo 8. Wi~n doecrtbed W JSoi I met

a spherical surface, of high-hardenabillty 3 stoel Vith
cast bronze.

Animated discussions followed the commuioaticns of
I. D. Alekseyov, V, Z, Vysotskly, L, V. Kupriyao Po L
Shestkov and V. Go. Elbakidn, on desigrs of te fo
vacuum diffusion welding.

A report on checking of the welded joints produoed
by vacuum diffusion welding, was presented by Engineer
A. V. Krivoshey.

The economic efficiency of. the use of vacuum dif.
fusion weld4ing was described, citing specific examples,
by Engineer N. N. Sokolava. .

The Confernce adopted a resolution en further de.
velopment of the method of vacuum diffusion welding, and
reviewed the plan of scientific research work to be con-
ducted in 1963,

L_ I
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[Follwing is a translation of an article by

L . Stupaks in the Russia-lanftag*e eridicalLit tc~w WmUýAutowatlo Weld|,e
KIeP e No 90 SepteW 962, pages 92-93.)

The All-Union Conference on Electroslag Remelting
was held on 14-16 June at the Institute of Electric Wel.
ding Imni Yoe. 0. Paton, of the Academy of Sclences
UkraLr.ian SSR.

The conference was called by the Institute of
Electric Welding Imeni Ye. 0. Paton which pursuant to
the resolution of the Goskomitet SM iSSRALBatle Comittee
at the Council of Ylizsters tSSR] on coordination of
scientific-researchg is the leading institute In the
field of eleoctroslag remelting.

Ln the conference took part more than 200 repre-
sentatives of 120 organizatiorn, which Included 70
metallurgical and machine-building plants, 214 scientific-
research institutes, 6 instltutes of planning and design,
and 20 national economy councils and state committees of
the Gouncll of Ministers MSR.

The Conference was opened by the president of the
Academy of Sciences Ukrainian SSR, director of the Insti-
tute of Electric Wt-lding, Academicians . Ye. Paton.

Aoademiclan B. Ye. Paton noted that theoretical
and exrerimental Investigatior.s of electroulag remelting
are conducted at the present time not only at the Insti-
tute of Electric% Welding but also at a number of other
scientific-research institutions, as well as at plant
laboratoriese. He described the present state of electrr-
slag remelting and the .rosvects of its development in
metallurgy and machine building.

At the conference were presented and discussed
LO comunioations from metallurgical apd machine building
L.~ants which have put Into ppactice the electroslag _



oemalting, and from machine building plants which are
consumers of electrosla metal.

The Conference adopted unanimously a resolution
which noted that during the reriod from 1960 to 1962
further, substantial advances have been made in the
adoption of t1e electroolag remelting method at metal-
lurgical and machine building plants in the production
of electroslag metal on a larger scale, videAing of the
list of steels and alloys subjected to the remelting, in
the study of the process of electroslag remelting in the
quality of remolten metal, and improvement of equipzment
and technology of the method.

-During the above-stated period the *lectroslag
remelting has been put into practice not only at the
"Dnenrosvetssta.'" "plant, but also at a number of other
rlants throughout the country. At the Novo-Kramatorsk
•,!ant of machine building, the largest electroslag furnace
h.c been built, designed for the vroduction of ingots
,,e:M•ing 10-12 tons. The building of a forty-ton electro-
•.ag furnace is being !alnned.

In lc62 the rroduction of electroslag metal is
increasing to more th•an fourfold offthat in 1960.

At the present time some rlans have been completed,
and other are ir. Ttrenaration, for the installation of rew
denartmentsequire•e with electroslag furnaces, which are-
to be built at a number of metallurgical plants. The
changeover fron oreration of single electroslag furnaces
to the building of srecial delartments of electroslug
remelting will rake it rosrible sharply to increase the
scale of prodlaction of electroslag mteal and to lower
its cost.

The list of the varieties of steels and alloys
nroduced by remelting end surnlied to the consumers has
been considerably expanded.

The electroslag remelting has been develoed to
the production stage for more than 75 varieties of ball
bearing and construction steel, stainless chromium-
nickel nipe steel, tool and heat resistant steel, nickel-
and nickel-cobalt base alloys.

The possibility has been ascertained of improving
the quality of high-coercivity magnetic alljvs, non-
ferrous metals and alloys (Nonel, nickel alloys of
aluminum and titanium), and also of utilizing chips of
heat resistant alloys, by means of electroslag remelting.

It was noted in particular, that the investigations
,jv(, revealed the possibility of s8arply increasing the
'eslatance to cold of low-alloy construction steels,
which looms large in the utilization bf electroslag
Toetal for the production of containers and structures
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Fel", Ioyed at l~ow temr'er't-ares and the saving of alloy f
Metals In. short sunnly, nartloularly of nickel*

Of gr-eitt Practical significaince is the ascertained
fact of the drastic improvement of' working ir1asticity and
quality of high.-boron austenite rline steels as a result
ef th~eir remel.ting.

Ti.e conxiucted investipat Ions Lave stown thýat the
be~rings prrodceci from~ electroslag steoJ. eare m~uch more
dern iable an duraible than bearin~s made of conventicnally
nroduced Steel.

Sres.l.1-tiorn hasi been adonted to P-11lish tte nro-
cef-dings of~ the conference and to nrocxuce a scientific
,norularlzrit i-n rnOt '2onn icturc fin.~ or. clectroslag re-
r..elting. The Corif~e,,erce rioted tle necessity of train~rng
of melallur'gIcE.. e~ric-rs who sneci.--iize in electro::2ap
rere t iLng?.

Th~e Conference hits workea out ai coordinatea rl-.tr.

r~~~~.t~_J 01'~ .1~i 4,Y , o eleet:,CS'ag r*nslting.


