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PROTOCOL

of the Third Session bf the Joint US-TISSR
Working Group on Electrometallurgy

1. INTRODUCTION

1. This session of the Joint US~USSR Working Group on
Electrometallurgy took place in the USSR from June 2-13, 1975,
The specific meeting places, dates, itinerary, étc. are given
in Appendix 1.

The Agenda was as follows:

a. Reports by the chairmen of the Task Forces on ﬁhe

g work déne in their specific fields of electrometallurgy on
agreed subjects of the program from May 1974 to May 1975;

b. Discussion, definition and §igning of a joint pro-
gram of wofk on the subject: "Joining of Materials in the
Solid State", approved by the Joint Commission at their
meeting in November, 1974;

‘ €. Brief presentatioﬁ.of new prqblems fof further
cooperative work in electrometallurgy;

d; Other questions that might arise.

2. The composition of the USSR . working group is given
in Appendix 2, and the composition of the U8 working group
is given in Appendix 3.

3. TIn Moscow, on June 2 and 3, the two groups revicwed
the progress in carrying out the joint work to date. Reports

were made on the following original subjects of the program:
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- Electron beam evaporation of metallic and non-metallic
materials in vacuum (by Messrs. Movchan and Bunshah);

- Electro—slag technology (by Messrs. Emelyanenko and
Flemings);

- Plasma arc melting of metallic materials (by Messrs.'
Grigorenko and Wasilewski);

- Research and development of general and special purpose

welding materials (by Messrs. Pokhodnya and Savage).

Also discussed in general terms were thé two new topics
previously agreed upon and approved, namely, cryogenic testing
of materials (by Messrs. Yushchenko and Van Echo) and Joining
of Materials in the Solid State (by Messrs. Kashin and Heckel).
These two topics were discussed in detail at later meetings
of the principal investigators during the various wisits, and

the conclusions are given elsewhere in this Protocol.

A discussion took place on the subject of bossibly ex-
panding coéperation and adding new topics to the program of
cooperation. Both sides recognized that the present progran
would have to be essentially completed before expanding it
further, but proposals for expansion must begin soon (see

"Conclusions. and Agreements” below).

4. puring the period of June 4 to 12 the United States
delegation visited industrial establishments, laboratories of
scientific-research institutes and institutions of higher
education for more detailed discussion of their cooperation
and a study of their accompliéhments in the field of electro-
metallurgy {see Appendix 1). The V:orking Groups met

again in Moscow on June 13 to discuss and finalize
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agreements on a serics of problems and details of the program
of work.

5. Both sides noted‘the deep mutual intefest existing
in the discussion of, and agreements on, all the subjects
and the absence of significant differences of opinion, as
well as the mutual cooperation in arriving at conclusions
and agreements.

II. CONCLUSIONS AND AGREEMENTS ON THE COOPERATIVE TECHNICAL
WORK .

(Note: In the following paragraphs, the numbers refer

to the detailed items listed in the Appendices of the

Second Protocol.) ‘

A. Both sides togk note of the following status of work
completion in reviewing the cooperative work done: .

Electron-beam evaporation of metallic and non-metallic-

materials’'in vacuum. Work on Part I of the subfect is pro-

gressing in a satisfactory manner. The Soviet side has
provided samples of condensafes. The U.S. side will provide
similar samples in October -~ November, 1975, during Ehe Soviet
visit to the U.S. ‘A further exchange of samples will take
place in 1975-1976,

Work under Part II is currently peing delayed due to
the absence of an agreed method of tool evaluation and a plan
for the exchange of coated cutting tool bits. A plan is now
under discussion and details will be arranged during the

Soviet visit o the U.S8. in October-Movember, 1975. Tt would
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Grigorenko has replaced V.T. Lakomski as the Soviet re-

) It was noted that by June 1, 1975 the

and the Soviet sides had accomplished the following:

Paton Institute and Stanford University have
h the solubility of nitrogen in iron-carbon
systems.

Paton Institute, the University of Michigan
versity have prepared alloys and have started
trimental data on the solubility of nitroge%
E of steels ﬁo check the previously developéd
tation.

nford University has initiated studies of tbe
p-active elements (oxygen and sulphur) on.tﬁe
ity and diffusion of nitrogen in liquid metals.
Paton Institute is carrying out research on
between nitrogen in plasma and -liquid binary
ith copper and silicon.

alloys with carbon have been prepared for this
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test equipment and has initiated studies of the interaction
between carbon and oxyger® in -liquid metals during plasma arc
melting.

' Point 2 (¢) MIT {Professor King) together with the Union
Carbide Company (Dr. Reed) have initiated study of the kinetics
of interaction of nitrogen with liquid metal.

Point 2 (d) The Baikov Institute has carried out a calculated
-evaluation of the surface temperature of the bath and has pro-
vided the U.S. side with the results. Michigan University
has started the development of a mathematical heat transfer
model.

Part IT
Point 1 The Paton Institute together with "Glavspetzstal”
has developed technology of the preparation of steel electrodes
with a low nitrogen content for plasma-arc remelting,
Point 2 The Paton Institute and "Glavspetzsﬁal" are doing
research on alloying steels with nitrogen in plasma-arc re-
meltiﬁg in order to select the optimum parameters, At the
agreed time (third quarter of 1975), a 300—500.kg ingot
{approximately 0.7 percent Nz) will be forwarded to the U.S.
side to fulfill Point 3 of the work plan. The U.S. side will
inform the Soviet side of the best port of entry into the U.S.

Point 3 Battelle is preparing to undertake this task on

receipt of the ingot from the Soviet side.
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Electro-slalg technology. In the absence of Professor

i%dovar, the Sovliet responsible person, the main discussions .
wére held with Or. Yu.G. Emelyanenko.

In accordarce\with the program of joint work on electro-
sldg technology both sides agreed to conduct ﬁhe necessary.
work aimed at creation of a mathematical model of the electro-
sldg process.
Part I
Work on Part I is in progress on both sides and it is'
agreed that a jpint Task Force neeting will bel held in the U.S.

inh|October-November, 1975, to review that work, to agree on

procedures foxr rooperation and to estimate the time at which

ct

b work will bp completed.
Part II

As regards Part 11, Points 1, 2 and 3,the two sides have

cllarified the direction of the work to be done and confirmed
i

o
=3

e target timg period in which the investigation is to be}com—
glleted. Both gides have noted that it is essential to obﬁain
ddtensive and geliable experimental data on the process of
fdrmation of s¢gregates, and also associated thermophysicql data,
in order to develop the desired mathcmatical moael. Within the

pariod of two onths, the Soviet side will provide the U.S.

i

éide with the jnitial data concerning investigations of tﬁe

férmation of sbgregations in electro-slag ingots. The U.S.

wr

lde will, within the same two months, provide the Soviet side

information on| the modeling methods and of investigations of

i

-he segregatioh processes in ESR ingots. Further detailed dis~-
“hssions ar- pllanned on this subject at the joint Task Force

i mbeting in Octpber-November, 1975.
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Part III
The two sides have arrived at the single opinion that the
subject of Part IIT can be dealt with only after work on
Parts I and II his been completed.

Rescarch and development of general and special purpose

welding materials.

Part I
The Soviet side transmitted and the U.S. side received,
on the day of departure of the U.S. delegation from the U.s.,
proposals for the exchange of welding and base materials for
research purposes. The U.S. side has established working
relationships with the following firms: Chemetron, Hobart,
Union Carbide, Airco and McKay and has obtained their pexr-
mission to provide welding materials to the USSR and their
willingness to participate in the program of experimentation.
On the Soviet side, ﬁecause of licensing agreements, the Soviets
have requested permission from Chemetron to furnish the u.s.
two types of flux-cored welding wire. The U.S. side will in-
form the Patpn Instutuﬁe prior to August 1, 1975 of the
materials and samples to be transmitted to the USSR and the
estimated date of transmittal. The two sides will ‘at the
same time exchange information on the testing.proceduros to

be used in testing the materials which they received.

The Paton Institute will, prior to the dates as agreed
in Appendix 4,transmit to the RPY steel samples and welding

materials for the experiments.
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side informed the U.S. side that,in 1974,

he Paton Instltute and Union Carbide exchanged representative

The Soviet side transmitted to that firm

s of types IIII-AH4 and IIII-AH8 for welding -

carbon dioxide gas and also both fused and ceramic flusxes.

acknowledged on the U.S. side of fluxes

"Linde-80", a ceramic flux and type C-707

for welding in carbon dioxide gas. The tésting

g materials will be completed in 1975 by bdth
. I

Institute has prepared the following programs

(a) Develgpment of experimental procedures for methods

L]
predicting Yhe hydrogen content in weldments made with

(see Appendix 4a).

(b} The degvelopment of . experimental techniques for

thods of predicting low temperature characteristics of

4b.

These progirams and plans have been transmitted to the

submittal to four potential researchers fron

side flor a determination of their interest in per-

The USSR will be informed of the

ames of the poftential researchers prior to August 1, 1975.
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The Paton Institute, during'l974—75, finished work on the
subject: “Development of an experimental calculation method
for predicting the amount.,of porosity in weldments made with
type E-7014 electrodes”. '

Part IIT

The U.S. and Soviet sides have initiated research of low
temperature properties of construction materials.

Both sides determined the scope of research, the types of
steels and alloys and agreed on basic low temperature tests.

In connection with the interest shown by such firms as
Alcoa, International Nickel Company and Armco Steel to parti-
cipate in carrying out the tests, both sides agreed to clarify
Part ITI. This has been done and the details are given in
Appendix B of this Protocol. .

Prior to October 1, 1975, both sides will exchange the

amount of materials necessary to carxry out the experiments.

Joining of materials in the solid state. Both sides agreed

on a program of work in this field' (Appendix 6), This Appendix
lists the subjects and work stages, the organizations and
individuals being considered for carrying out the work on both
sides, the time period assigned to the separate work stages,
the target dates of the start and end of the various stages

and the manner and forms in which their completion will be

reported. Thé target period allotted for this work is 1975-1277, -

III. NEW PROPOSALS
l. The U.S8. side proposed the following additional subjecus

for joint study: "Analysis and development of test methods de-
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program on this suhbject for consideration by

es agreed to exchange, prior to August 15,51975,
hew subjects for a further widening. of coopération
I clectrometallurgy. i
iscussion was held with respect to including

ESR castings; for example, such producté aé

dies for power ﬁlants. This possibility will
rther by both sides for inclusion as stated
s paragraph.
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In accordance with the existing agreement to effect’periodic
groups of specialists who would view the éonduct
éomplish it, as appropriate, at its various‘stages
he results achieved, as well as for an exchange

n, the U.8. side agreed to examine the possi-
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"Plasma arc Melting of Metallic Materials". The group would
acquaint itself with methods, with equipment and with results
of research conducted by Lhe following organizations:

~ M.T.%. in Cambridge, Massachusctts;

- Union Carbide in Tarrytown, New York;

~ Battelle in Columbus, Ohio;

= Michigan University in Ann Arbor, Michigan;

- Stanford University in Palo Alto, California.

(b) A group of Soviet specialists on electron-beam
cvaporation and condensation, consisting of four persons, up
to 15 days, during the October-November period, at the Oregon
Graduate Center, UCLA, Manlabs and Airco-Temescal. The objectives
of their vists would Be to develop a single method o§ testing
coated cutting tool bits and to agree on arrangements for the
order of exchange and testing of the cutting tools and for
the balance of the program,

{c) Two specialists from the Paton Institute for s pexriod
of up to two months in the fourth gquarter of 1975, for carrying
out resecarch (in accordance with Pérts I and II of the subject)
in the RPI and at Lehigh University. The problem of carrying
out the work at ITTRI and at the Hobaft and Airco firms will be
explored by the U.S. side, and, before July 1, 1975, the Paton
Institute will be informed of the results in this connection.

() With Lne object of clarifying and defining further
details on thé subject of "Electro-slag Technology", the sides
agreed on a meeting of three-four specialists in October~

voverbor, 1975, at M.I.T., and othcr locations tc be agrecd upon.
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(e} As regalrds Part III, in the fourth quarter of 1975,
thrlep specialistg from the Paton Institute, at Lehigh University,
Armco, National Hureau of.Standards and Alcoa,‘for a discussion

of Irfesearch mathdds in the conduct of low termperature tests.

The Soviet dide agreed to examine the possibility of
redeiving in the |[USSR the following:

(a) A group of up to five U.S. investigators in
Seg£ember—0ctobe1, 1975, for a period of one week on the
subject: "Joining of Materials in the Solid State".

(b) A group of four to five specialists in the foﬁrth‘
quaxtei of 1975, |in Kiev fér a period of one to two weeks
in!the field of welding and welding materials.

(c) A possible meeting in the USSR of U.S. specialists
in|the field of electro-slag technology, to be decided afte£

the | October-November meeting in the U.S.

—

The dates ahd places of the visits and the composition.
of! the above delpgations will be arranged by correspondence’ be-

tween the appropiriate Task Force chairmen and responsible

pergsons.
i It was agreled that, at appropriate stages in the imple-
mehtation of thd work, limited seminars would be held in both
couhtrics on secllected topics. The dates, locations and
anrlangements foiy these seminars would be decided as progreés
conltinues in thd various parts of the program.

It was alsq agreed that in 1976-1977 a symposium would be
hdlld in Kiev in |the Paton Institute to cover the work done jand

thel results obtgined.
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Joint US-USSR Working Group on Electrometallurgy during the
period of May 15 to June 15, 1976 in Washington, D.C., for
the purpose of examining the status of work done and to outline

the direction of continued cooperation.

L V. COMMUNICATIONS

Both sides have noted the delays in the receipt of
correspondence (up to 2 1/2 months). The two sides have
agreed to take appropriate measures to speed up the cor-

respondence and transmittal of research materials.

:5 ' VI. This Protocol has been prepared in the English and
‘ Russian languages and signed on June 13, 1975. The texts in

both languages are equally authentic.

N.E. Promisel S.R. Antonov

Chairman Chairman

U.S. Side of the Joint Soviet .side of the Joint
US~USSR Working Group US~USSR Working Group

on Electrometallurgy on Electrometallurgy*
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Itinerary for the vigit of the

pmerican delegation to the USSR

June 1, 1975, Sunday

Arrival in Moscow (Rossiya Hotel).

June 2, Monday.
Session of the Joint Working Group in Moscow on the premises of the
Committee oy Science and- Technology.
Evening at the Stanislavsky and Nemirovich-Danchenko Theatre
(ballet - Swan lake),

June 3, Tuesday
Continuation of the session of the Working Group.
Visit to Quality Alloy Experimental Plant.
Visit to Metallurgical Institute,
Visit to the Problems Laboratory of the Meat and Dairy Industry
Institute,
Visit to workshops and laboratories. Technical discussions.
Departure by train for Kiev,

June 4, Wednesday

Arrival in Kiev, Check into Dnepr Hotel.

Delegation received by the President of the Ukrainian Academy

of Sciences, academician B, E. Paton (at the Presidium of the

Academy of Sciences of the Uk.SSR).

Vigit to the Rigidity Problems Institute of the AS (Academy of

Sciences) of the Uk.SSR. (Wasilewskdi, Heckelz.

Visit toithe Casting Problems Institute.of the AS of the UK.SSR

(Fleminés, Vén Echo).

Technical discussions at the Electric Weldimg Institute.
June 5, “hursday

Discussions at the Electric Welding Institute.

Visit Eo'the Riéidity Problems Institute (Stout, Ven Echo).

Visit to the Kiev City Wospital (Promisel).

Continuation of technical discussions on boat during ride on

the Dnepr.

.

Flight to Odessa., Check-in at Chernoye Morye Hotel.
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June 6, Friday
Visit to
the plan{
Visit to

June 7, Saturd
Sightseel
Continuat
Odessa Sf

June 8, Sunday

Work on 1

Flight td
Tatishchg
June 9, Monday
Visit to
Donetsk ¥
laboratoy
Sightseed
Flight tg
Departure
Arrival {4
Vigit to
chief plg
Sightseé:
Flight td
June 11, Wedneg
Sightseed
Visit to

Legond of
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Free timg.
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Odessa Steel-Rolling Plant. Technical discussions with
director and in the workshops.

Odessa Opera Theater (ballet - Giseie).

nglin Odessa, Visit to Odessa Catacombs,

ion of technical discussions with the directors of the

eel-Rolling Plant during boat trip on Black Sea.

rotocol of Third Seasion of Working Group.
Additional sightseeing in Odessa.
Promisel and

Donetsk. Check into Druzhba Hotel,

v remained in Odessa to work on English text of Protocol.

Special Electrometallurgy Problems Laboratory of the

olytechnical Institute., Technical discussions in the

¥ .

ng in Donetsk.
Zaporozhye. Check into Zaporozhye Hotel.

of Prof, Flemings by plahe to Moscow and then on to U.S.

34

rom Odessa of Messrs. Promisel and Tatishchev.
"Dneprospetsstal'"” Plant. Technical discussions with
nt engineer and in workshops.

ng in Zaporozhye and environs.

Leningrad. Check into Leningrad Hotel.

ng in Leningrad and environs.
S. M. Kirov Opera and Ballet theater (ballet - "The

Tove').

)6 : CIA-RDP79-00798A000300070019-8 B
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June 12, Thursday

Visit to the lermitage.
Visit to the Leningrad Polytechnical Institute.
Departure for Moscow.
June 13, Friday
Arrival in Moscow. Check into Rossi&a Hotel.
Continuation of Sesgion of Joint Working Group on ?remises of
Committes on feience and Technology.
Signing of the Protocol of the Third Session,

June 14, Saturday

Sightseeing in Moscow.

June 15, Sunday

Departure for U.S.
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S. P. Antonov

I. K. Pokhodnya

B. A. Movchan

V. I. Kashin

L. V. Kovalenko

S. N. Glebov

G. M. Grigorenko

S. A. Fomina

Yu. G. Yemclyane

M. Kh, shorshoro

K. A. Yushchenko
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LIST

of members of the Soviet delegation

participafing in the work of the Third

Session of the Joint Soviet-American

Working Group on Electrometallurgy

nko -

v -

Division Chief, Committee on Science and Technology,

Doctor of Technical sciences (Head of Delegation)

Chief Scientist»Secretary, Presidium of the AS of
the Uk.S.5.R., Corresponding member of the AS of

the Uk.S.S.R.

Division chief, E. 0. Paton‘Electric Welding
Institute, Corresponding Member of the AS of the

Uk.S.S.R.

Deputy Director, Metallurgical Institute, Candidate

of Technical Sciences

Chief Specialist, Commitlee ou Science and Technology,

Candidate of Technical Sciences
R .

Expert, Committee on Science and Technology

Senior Scilentist, E. 0. Paton Electric Welding

Institute, Candidate of Tachnical Sciences

Senior Engineer, E. 0. Paton Electric Welding

Institute

Senior Scientist, &, 0., Paton Electric Welding

Institute, Gandidate of Technical Sciences

Laboratory Chief, Metallurgical Imstitute, Doctor

of Technical Sclences

Senior Scdentist, E. 0. Paton Electric Welding

Institute, Candidate of Technical Sciences
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LIST

of members of the American delegation

participating in the work of the Third

Session of the Joint Soviet-American

Working Group on Electrometallurgy

E. Promisel

F. Bunshah

R.W. Heckel

F. Savage

Stout

Van Echo

J. Wasilewski

Alexis B.

Chairman of U.S. Working Group,
Formerly Executive Director,
National Materials Adviscry
Board, National Academy of
Sciences

Professor, University of
California at Los Angeles

Professor of Metallurgy and
Materials Science, Massachusetts
Institute of Technology

‘Professor of Metallurgy and

Materials Science and Head of
Depar'tment, Carnegie-Mellon
University

Professor and Director of Welding
Research, Rensselaer Polytechnic
Institute

Professor, Lehigh University”

Deputy Branch Chief, Fuels and
Materials, U.S. Atomic Energy

Commission

Section Head, Materials Research
Laboratories, National Science
Foundation

Tatistcheff , Interpreter
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wict side according to the progran of
e~aechnics? cooperalbion on cubjees
Ltons and develonuuits of general aad
ot

of the 3
SCLeNG]
YTuvestip
gpecryl. punpose welding

Lo

. Seclion IT
"Developwent of calculated-experimental method for predic--
ting the hydrogen content in weld netel made with the type

B 7018 olccprodes

L6 s susger
sition (contont of CaPz, CaCOB, Sin, Kg0), its basicity, nature
of deoxidation (various ratio of ferro-silicon and ferro~titaniug
in the coalbing), amount of iron powder, humidity of coating on
the hydrogen content in deposited netal and to develop the'calcur
lated method of predicting the hydrogén conlent on the basis of
experimgntal data. » .

The suggested ranges of changing the calculated composition
of The coating are glven below:- '

CaC0y . = 25 + 55%

Ca¥, -~ 54 30%
B0, - 10 + 30%

Mg0 D~ 04103 ‘ . e

FeSi = = 2+ 15% ' o

Peli -~ 13 4 O ‘

Fedn - = 5%’

The hunidity of ccating i) chanzed by cinbering the clectroins

at temperatures,}OOOC, 35009 and 400°C.
The additioncl conditiend fox compiling the vlan of exvori-
ment:
(C;zCGB + Culy + 510, & 1) = 80 %
(FeSi + FelTi) = 15 3%
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a. electrods,.

i
The coeffig¢fent of coating mass is conulant and equals r~ 403,
|

[l

coating thifkness is ~[1.1 ma, Jel. 7 4,55,

coxre

sugzested to| study the effoct 0 iron powder, its o,

tent in t% coating beipg amounted to O M 20 % 40 %, In intna.

“duction of [iron powder
ing consti;'

Weldi

into the coatiny Whe amount of all remajy,,

uents propojtio’ﬁally decroataite s

g conditiong{ welding is carr!ed out with a semi-uyy.,
I

natic mac}fl
!
¥alue sho‘u d be equal A

terminatiop of hydroge

ne at. d.c.,¢f reversed polur)hy. The weldirg curront

fo A 180 A. Tho veltage is noainal. In de.

L content in thu denosited metal the Valdyge

oui only wifh a first half of “n electrode.

ination of hydrogen contenl in the deposited =et sy,

a) uethoxi of sampling
mendec{ by IIV.

b) Detcrulurnatlon of

in accordance with & methOGOlO\./ ¢ Toces

'ffusion hydrogo]\ :xt‘.!OllD‘b is carzied cut oo

! . : o
cord:i.m ‘t;o the med odolo;y recomzondad by IIW (i zerswr.. .

c) Deterzf,a ation of t e residual hydr(u »n is carried oud I3

Chef{rman
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Appendix 4b
PROGRAM
. for
“Prediction of Low Temperaturc Properties
of lligh-Alloy Austenitic Welds®

Objective

To establish a mathlématical model, based upon published
data and suvire experimental data, relating low temperature service
properties to the chemical composition of weld metal and

metallurgical processing variables.

Yrperimental Model

1. A search of the published literature properties of
austenitic welds at low temperatures is to be made foxr
the following systems:

Chromium -~ nickel

Chromiwm - nickel - molybdenum

Chromium - nickel - manganese

Chromium - nickel - nitrogen

Chromium - nickel - molybdenum - tungsten

Chronj.um - nickel - molybdenum ~ aluminium (titanium)

2. Agreement: is to be made oh a test matrix gystem for
processing on computers.

3. Exchange of information on materials and their properties
is to be made. :

4, Development of algorithms for programs on statistical
modelling is to he made for forecasting weld proparties.

5. Statistical processing of data will be made for
determination of mathematical relationships of chemical
composition (alloying elements) with the mechanical
propertics and structure of the weld.

C 6. Develop metheds for predictive control of austenitic
weldment properties.

Approved For Rélease 2000/09/06 : CIA-RDP79-00798A000300070019-8
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Appendix 9

To section ITII of
YResecarch and Do{relopn;ént of Welding Mz;"c.erials'f
according to the U{»i;-USSR Joint prograﬁ
- Project vitle: "
1o dnvestipaticon or provertics of structural materials and their welds for ING
storage and transportation,
Participants: USSR - E.Q. Paton Welding Institute,
Dr, K. Yushchenko and Prof. D, Rabkin
USh - National Bureau of Standards, Dr. R, Reed
- Lehdgh University, Frof. R. Stout
= ARMCO Steel, Dr. Bruner
~ ALCOA, Dr. Kelsoy
- International Nickel, Dr, Decker
D‘ate ~ 1976, providing both sides recelve r{zateria]:s before the end of 1975,
2, Analysis and development of test methods for evaluation of service properties
‘of welds and welded joints resistant to low temperature, with emphasis on
frac;c.ure toaghness.
Participants: USSR . E, O. Paton' i:felding Institute,
Dr; K. Yushchenko, Prof, V, Makimenko,
Dr. A. Ishchenko,
Institute of Problems of Materials
Strength, Dr. N, Novikov,
US4 -~ Lehigh University, Prof, K. Stout
-~ HNational Bureau of Standards, Dr. R. Reed
Mte = Lthe first .staro - 19706,
Investigations and tests will be perfermed by both sides:.

On materials used in the USSR: chromiumemanganese-nitrogen steel OX13AGLY
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and 11;5; eldwents, end glwrinium-nagnetsium alloy AMG-6 and its weldnents,

Cn maté als used in ihg

weldments, and aluminivp

USAt nickel steels with 5% and 9% nickel and their

Liloy S0%3-0 and its weldments.

Exchomge (€ bass materiali; uelding weberials and welded joints by October 1975

in quant%. ies given in the

attached list.

The workl 5 to be cemplefed by discussion of results and by joint reports in 1976,

|
In the p!r cess of carryipe
1

out this work, &n exchange of experts who conduct tests

in colla_:b rating laboratdries will be made by both sides,
i
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Page 3

procedures for conducting the work on

Ystudy of the proportiss of stouctural mate-

B i s e e d o oh G

rials and their weldments for LNG storage and

transportation”

; 1. USA side will conduct the tests according to tﬁe
attached Table,.
2. USSR side will conduct the tests on:
- static tension;
- sensitivity to stress concentration under
; static and dynamic loads;
: - C.0.D.;
e ~ instrumented Charpy-vV with analysis of
1
1 fracture diagram;
- static bend;
= compact fracture toughness by static tensile
or bend tests;
- fatigue strength; ‘
- fractography and structural analysis of
1 fractured surface.
; 3. The two sides obtain the data on properties vs.

temperatures within the range of 300-76°9K.
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ENY

LIST
of materials supplied in the USA and the USSR
to carxy out the works on “Investigabion of
properties of structural materials and weld-
ments fox THG storage and transportation'

The USSR side supply to the {IBA (Lehiﬂgh University, Mational
Bureau of Standards) the following representing samples of struc-
tural materials:

Grade of steol, Sample dimen- Quantity Date of
of alloy sions, mm | 5N supply
18]
0X13A619 (base - :
metal) 200x170x550 | 3004400  QOetober 1975

OX13A619 (welded jo-

int, subnerged-arc .
process 20x200%550 2004250 October 1975
welded joints of USA '

5% or 9% Ni -steel

with lower nickel

content in weld

netal ' -« 25%200x500 2004250  April 1976
Amé—G grode alumini- -

we-masnesium alloy ., °

containing 65 lig 20x300x600 - 30Q+400  October 13¢5

AM@G welding wire
with zirconiwa for .
aluminiun velding 1.6 diu. - 40450 October 1975

he USA side supply to the USSR (. 0. Paton Weldinc
Institute the Lollowing representative structural materials-.

TR S e a e et e e
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. B - - 300070019-8——————
A38 g@ggmg;t JE CHEE.EE@] g,n.muefJ n1 —E 8] ::oguantlty Date of

Approved For Regle;
a9f alloy sions, mm supply
5% Ni| steel (quen}- )
ching + tempering) . 25x300x600 4004500 October 1975
9% Wi steel (quent ' ‘
ching| + tempering) 25x%300x600 4004500 Octobexr 1975
welded joints of .
both steels 25x300x600 1504200 October 1975 -
Incongl wire 625 2 1.2 dia. 50 Octobexr 1975
Inconel wire 82 2.0 disa.. - 100 October 1975
Inconel wire ©2 2.0 dia. 100 October 1975
Inconel electrode , .
Welding Electrode 3+4 dia. 20 . October 1975
Flux| + Tncoflux & - . 50
. Aluminium alloy . .

v 5083+0 T 25x600x900 3004400 October: 1975
Welded Jjoints of .
5083+D alloy 25x600x900 3004400 October 1975
Welding wire of 045183 ' ‘
alloyed with cobalt 1.6 dia. 40450 October 1975

-
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side: Ukr.SSR, Kiev-5, 69 Gorky st.,
E,0.Paton Welding Institube
forward its address before August 1, 1975.

rect the grades, size and quantity of the
les supplied up to 1 August.

Chairman of the Soviet
Side of the Joint US-USSR

Electrometallurgy Field

S.P. Antonov
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