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Changes in the structure and mechanical propert
near the seam lime caused by fusien welding. Izv.

nank po.8:131-134 Ag 156,

1,Institut metallurglii imeni A.A. Baykeva AN SSSR.
(Steel alloys—-ﬂblding)

APPROVE :
D FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001549910010-1"



"AP
PROVED FOR RELEASE: 08/09/2001

S R T R R S T e SRR
EEEEE e R
== SR e S R TR
s o IR R SEe e
: : oM IR BSII7AY AR

CI-R-00513R001549910010

R R 1

+

ISRt
B5LS

AID P - 5265
gubject : USSR/Engineering

card 1/1 pPub. 107-a - 1/18

Authors : Shorshorov,ym.'gp,, Kand. of pech. Scil., G. N. Klebanov,
“EAE . s anH“L?*33“Gﬁshchina, Eng. (Institute of Metallurgy
im. A. A. Baykov, Academy of Sciences, USSR) .

Formation of grain and changes 4n structure and mechanical

Title :
properties of 1ow-alloyed gteel in adJacent—to-seam area.

periodical @ gyar. proizv., 9, 1-4%, S 1956

Abstract . A study of causes and conditions of possible local
failures in welded metal and & nev method for the ap-
praisal of weldability of metals are described. The
characteristics of grain development and decomposition
of austenite in welded alloyed steels are jncluded. TwWO
drawings, 8 graphs; 1 Russian peference (1951).

{nstitution : As above
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Translation from: Referativnyy zhur

G. N.

AUTHORS: ShorshoroVv LM Kh., KlebanoV:
pho?

of Change$

Employed for Investigation
nd Mechanical properties of the Heat-
f the Thermal Cycle of Welding

. ya izmeneniy gtruktury

i mekhaniche skikh gvoystv zony termiche skogo viiyaniya v
usloviyakh termicheskogo tsikla gvarki)

TITLE: Methods and Apparatus

1957, Nr 1, PP 199-210

tallurgiis AN SSSR.
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ABSTRACT: and equipment d

:n the parent meta
rod-like specimen

. The heating of the speci-
ccording to 2 ,
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ing, spraying with water: or wit}\ t
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. Methods and Apparatus Employed for (cont-)

ion for the caloric balance of the heating of a conductorT

due to the passage of a current. A tensile strength testing machine, employ-
ing an electromagnetic system powered by a 60-v direct current, 18 capable
of exerting forces up to 1200 kg: and can produce high deformation speeds

in the metal. Thus it 18 possible to accomplish fracture of the specimen
s in which the tempera-

the differential equat

e., under condition

within 0.05 seconds or less: i.
ture of the TC of welding varies very slightly, even at high heating and cool-
mit the determination of Gpand G of the
i and 65

This method will peTr
n under conditions of high-§
i uted from mea-

ing rates.-
while J is comP

metal of the specime
are determined directly from the graphs.
curements of the neck taken in
imen before an i

ture distribution i taken as the tation of 8. By way of
an illustration the authors show the hanical properties of
35KhGSA steel, which occur :ng the TC of 2 single-pass

{20,000 cal/cm.
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TITLE: ’ Weldability of Titenium (Issledovaniye svarivayemosti titana).
gation processes is described in detail.

The conclusions reached are the following:

1) The most difficult problem in welding titanium is the

deterioration of mechanical properties in the metal at the zone

of fusion.

2) The changing of Sy ,d’ y and \P in weld jointsaccording to the

temperature is of the same nature as in the base metal.

3) 1Intensive grain growth in the weld metal and in the adjacent

parent metal is observed during welding.

4) The formebility of weld joints in # 2 of titanium grades

"MMN-A" and "BT-/A " was very high and satisfied the produc-

tion requirements.

5) The structure and the mechanical properties of low-tempera-

turecl-phase base metal are changing abruptly in the heating-

part as well as in the cooling-part of the heat cycle; in the

temperature interval of 3 -phase,®), and W are changing only

insignificantly. After the thermal cycle of heating and cooling,

titanium of all grades possesses lower mechanical properties.

6) For comparing the gas contents of the mse metal, a special test
Card 2/3 ijs recommended, based on heating thin samples to 1300-15000 at

eni i itana)o
TITLE Heldability of Titanium (Issledovaniye svarlvayemosti t )
. y {terion for ev
different speeds. The c¢r

s the critical neating speed at which for

i
v 1.
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7) The ChOichort time in the [ -phase temparature ©

3]l a 8 f
ZZ:iEQZiﬁwth, and on slowing down the cooling in the interva

of P~ conversion.

aluation in this test
mation of bulges and

to=-
The article contains 5 tables, 5 diagrams, and 15 micropho

graphs.

urgii imeni A.A, Baykovae AN SSSR

ASSOCIATION: Institut metall imeni A.A. Baykov, Academy of Sciences,

(Institute for Metallurgy
USSR) .

PRESENTED BY:

SUBMITTED:
AVAILABLE: At the Library of Congress.
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TITLE: Welding Technique jn Great Britain (Svarochnaya tekhnike V¥
Velikobritanii)

PERIODICAL: ugyarochnoye Proizvodstvo", 1957 # 9, P 40-44 (USSR)

ABSTRACT: The suthors visited pritain in October—November 1956 on
jnvitation bBY the British Welding Agsociation and the West-
scotland Iron and Steel institute. The article presents a
report on this visit during which the authors got snformation

on the activities of the British Welding Research Association
and visited the Cambridge and the Birminghanm Universities and
six machinehuilding plants, and delivered reports on Soviet
welding technique at two meetings jn London. The repord
deals with organization of Britieh technical education;
equipment of aniversity 1aboratories, and gives nemes of
professors. The numbeT of welding engineers trained in
Britain 18 obviously too small, and according to British
gtatistics, the Soviet Union has 230 englineers per one million
jnhabitanis, Ush - 130, and Britasin - 18, The welding equip-
ment and production of the six visited plants is described
gnd the names of leading enginaers are mentioned. In conclu-
gion, the authors 8a&y that thelrT incomplete impressiona
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Welding Technique in ¢creat Britain 135-9-22/24

cannot fully characterize the British welding industry, and
express their gratitude to British scientists and engineers
who contributed to creation of business-like and friendly
relations with the Soviet specialists.

The article contains B photographs.

AVAILABLE: Library of Congress
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Kh, (Moscow).24-10-9/26

Welding science in Great Britain.
Velikobritanii)

(Nauka o svarke V

Akadenii Nauk SSSR, Otdeleniye Tekhnicheskikh

Nauk, 1957, No.10, pp.61-67 (USSR)

The authors were invited to visit Great Britain in

October-November, 1956 and participated in a symposium

on welding of low alloy steels for
Glasgow and atb
of the British Welding Institute in London,

pressure veseels in

boilers and high
the annual conference
They report

very exhaustively on the available research facilities in

Grezt Britzin and comment on

these as well as on the

teaching establishments, comparing conditions in Britein

with conditions in

the Soviet Union,

Discussing the

teaching, particularly at Cambridge and Birmingham

Universities,

which they have seen there relate

the authors mention that the dissertations

to a relatively narrow

range of problenms and, although they are well prepared
and supported by extensive experiments, they do not have

a wide scope, Comparing
dissertation" with those
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fJelding science in Great Britain. 24-10-9/26

the Soviet omes as being superior. The Soviet post-
graduate who defends his dissertation successfully gets
the modest title "Candidate of Sciences", whilst in
Britain a person with equal qualifications gets the degree
of Doctor of Philosophy; the Soviet degree "Doctor of
Technical Sciences" corresponds in England to the
"Poctor of Science, Engineering". The number of graduate
engineers per one million of inhabitants is 230 in the
Soviet Union, 130 in the U.S.A, and 18 in Britain., The
authors of this report read papers on October 24, 1956
at a meeting convened jointly by the British Institute of
Welding and the British Welding Association, which were
published in Britain in 1957, Particularly, information
on electric slag welding aroused great interest, since
this technique is almost unknown in the West. AT a
seminary in London on October 25 and October 31, 1956
one of the authors reported at the Welding Research
Association on Soviet research relating to thermal processes
during welding and here he outlines work in progress in
Britain in this field, British research is also briefly
reviewed in the following fields: low and medium alloy
card 2/4 steels for welded hizh pressure vessels; methods of
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science in Great Britain, 24-10-9/26

evaluation of the tendency of steel to brittle fracture;
problens of cold crack formation; methods of evaluation
of the tendency to hot cracking of the basic and of the
deposited metal during welding and application of welding
in engineering, The authors summarise their impression
thus: arc welding of stainless steel is extensively
developed, particularly welding of aluminium in protective
atmospheres, i.e, argon, helium and carbon dioxide
(Quasi-Arc, Metropolitan Vickers, British Oxygen, Welding
Research Institute, Birmingham University); the efficient
process of electro-slag welding is almost not being used
at all in British industry; a series of special automatic
machines have been developed for arc welding under flux
and inside protective atmospheres, for instance, for
welding longitudinal seams in tubes, for welding
commutators of electric motors (Metropolitan Vickers,
Quasi~Arc); various manipulators and assembly-welding jigs
are being produced by a number of specialised firms; small
undertakings producing electrodes for arc welding are
extremely well organised (Rockweld, producing up to

6000 tons per annum), the basic operations are highly
mechanised, the personnel is very well utilised (good
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. : AUTHOR: Shorshorov, M.Kh., Candidate of Technical Sciences, and Kodolov,
V.D., Engineer
TITLE: The Changing of Properties of Low-alloy and Carbon Steel of
the Perlite Class in Arc Welding (Izmeneniye svoystv nizko- R

legirovannykh i uglerodistykh staley perlitnogo klassa pri
dugovoy svarke)

PERTIODICAL: Svarochnoye Proizvodstvo, 1957, # 12, p 1-5 (DSSR)

ABSTRACT: The described experimente were performed with the purpose
of finding the optimum "linear energy" of the arc (q/v in
calories per cm) and the optimum cooling rate. The optimum
welding technology was determined for medium thickness of steel
grades "35 XI'CA", "45", "40 X", "20 Xrc","23 re,n25 H3'and
119 H2%n modified Uabelka specimens. The information includes
the chemical composition of investigated steel grades and a de-
tailed description of the preliminary heat treatment and the
welding technology used, the drawings of specimens, the essence of
tKe Uabelka test. N.N. Rykalinis theory of heat propagation in
the welding process (Ref. 1) is mentioned in connection with

Card 1/2 the "bead specimen” (valikovaya proba) test method, which was
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'SHORSHOROV, M. Kh.; AMFITEATROVA, T. A., and NAZAROV, G. V.,

"Weldability of IMP-1 Titanium,” Titan i yego splavy; metallurgiya i metellovedeniye
(Titanium and Its Alloys; Metallurgy and Physical Metallurgy) , Moscow, Izd-vo
AN SSSR, 1958. p 180.

Institute of Metallurgy, USSR Academy of Sciences
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18(2) PHASE II - ABSTRACTS AB-1
Akademiys nauk S33R. Inatitut metallurglil
Titan {1 yegc splavy) metallurgiza i metallovedaniye {Titanius and Its

Alloys; Matsllurgy and hysioal Metallurgy) Nosoow, 1sd-vo AN
8338, 194%8. 209 p. 4,000 copies printed.

Resp. Kd.: K.V, Ageyev, Corresponding Kember, USSR Academy of Solenaes) :
Ed4. of Pudlishing Houset V.8, Rzhexnikov; Tech. 4.1 A.A, Kisoleva. :

INTRODUCTIONs This book, of whioh 8 yhase I Exploitation {80v/1200)

has been preparsd, is a ocolleotion of solentifis papers davoted to

the study of titanium and ite alloys from three maln points of views
physical metallurgy, forming, and welding. Special problems in-
vestigated inglude struatural shanges oasurring during welding, de-
termination of the sontent of hamful gases, development of indus-
trial mothods of rolling, and oxidation st various teaperaturesd.

. PART I. INYBICAL NETALLURGY
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Pitanium and Its Alloys (Cont.) AB-1
PART III. WELDING OF TITANIUM

_Shorshorov, M.Kh., T.A. Amfiteatrova, and G.V. Nazarov (Institute

of Metallurgy, SR Academy of Sciences) Weldability of IMP-1

T tanium 180
IMP-1 titanium plates gloo x 40 x 2 mm,) were butt-welded in a
protective atmosphere (argon and helium), the added metal having
the same chemical composition as the parent metal (typical
analysis: 0.05 percent C, 0.3 percent Fe, 0.05 percent Si,
0,21 percent Ni, 0,08 percent N,, 0.03 percent Cr, 0.3-0.6 per-

‘cent 02). Investigations were made of the following: mechani-

cal properties of the weld metal; grain growth and changes in
structure and mechanical propertlies of the heat-affected zone
under various thermal conditions; and swelling of titanium on
being heated., In the latter connection a test was developed for
the comparative determination of the degree of saturation of the
metal with hydrogen. Conclusions. (1) The main difficulties

in developing the technologlcal processes of welding titanium
are connected with the deterioration of the properties of the
card 38/43%
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base metal in the heat-affected zone. (2) Changes in tenslle
strength and reduction in area as functions of temperature have

the same character as in the case of the base metal. (3) In-
tensive grain growth 1is observed in the weld metal and heat-af-
fected zones. The beta-phase grain growth in the dendrites of
heating is more intensive than in the dendrites of cooling.

(4) The structure and mechanical properties of rolled base metal
having the alpha-phase structure change sharply with change in tem-
perature, both 1n the dendrites of heating and cooling. In the
beta-phase temperature range, tensile strength, elongation, and re-
duction in area change very 1ittle. Titanium in the rolled state,
even in the alpha-phase, shows greater tenslle strength, elongation,
and reduction in area than titanium which has not been subjected

to the heat of weldlng. (5) In the test for comparative determl-
nation of hydrogen saturation, thin specimens are heated to 1300-
1400° ¢ at various speeds. The criterion of quality is the criti-
cal rate of heating at which swelling of the metal takes place and
porosity develops. (6) For improving the properties and structure
of welded titanium jolnts in the heat-affected zone, welding methods,
and conditions should be selected with a view to reducing the time
during which the metal 1s at a temperature where the beta-phase

Card 397/4%
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grain growth is intensive and to decreaslng the cooling rate in the
B — A transformation temperature range, There are 12 figures, 2
tables, and 2 references (both Soviet).

Poplavko, M.V., N,N. Manuylov, and L.A, Gruzdeva (Ministry of the
Alrcraft Industry of the USSR Some Problems in the Weldlng and
Soldering of Commercial Titanium 194
VT-1D commercial titanium, which has a one-phase (alpha)
structure, was investigated for weldability. Tcats were per-
formed on sheet metal rolled from ingots that were produced in
an .arc furnace with a nonmelting tungsten electrode. Conclu-
sions, (1) VT-1D titanium sheet metal, when its properties
are stable and 1ts plasticity sufficlently high, exhibits good
weldability characteristics in the following types of welding:
argon-shielded arc welding (manual and automatic), spot welding,
seam welding, and butt welding. (2) In order to produce welded
joints with good properties, 1t 1s necessary to remove, before
welding, any scale present on the surface as well as the surface
layer of metal itself, if it is contaminated with gases (oxygen,
hydrogen, nitrogen). These layers can be successfully removed
by pickling in an acid medium. Scale removal can be facllitated
Card 40743
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SHORSHORQV, M,Kh,; AMFITEATROVA, T.A.; NAZAROV, G.V,

veldability of IMP1 titanium, Titan i ege splavy no. 1:180-193
58, (MIRA 14:5)

1. Institut metallurgii AN SSSR.
(Titanium—Welding)
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S0V-135-58-9/19

rov, i.Kh., Candidate of Technical Dciences an
., sngineer

(=9

Hnzarov, G.

The Effect of Some Alloying Elements on the Properties of VYeld
Joints of Titanium and Its Alloys (Vliyaniye nekotorykh legi-
ruyushchikh elementov na svoystva svarnykh soyedineniy titana
i yego splavov) Y,

Svarochnoye proizvodstvo, 1958, Nr 3, pp 3C-33 (US3R)

Investigations on the weldability of "IMP-1A" and "VT-1D"
commercial titanium and its alloys with aluminum, lead,
manganese, vanadium, tungsten, etc. were carried out by G.V-
Nazarov at the laboratory for metal welding of the Institute

of Metallurgy imeni Baykov together with TsNIIChermet. IT i
concluded that the optimum cooling rate in the/g—dlrange
(Tables 1 and 4) must be considered in selecting the welding
process technology. Elements reducing the plasticity of weld
seams are classified in the following order: Fe, Iin, v, Sn, 4l.
Recommendations are given for obtaining titanium alicys which
do not recuire heat treatment after welding, and for obtaining
the best plastic properties of weld joints oy the use of heat
treatment.
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Pl i s

The =ffect of Some Alloying Elements on the Properties of Weld Joints of
Titanium and Its Allcys

~

There are 4 tebles; 3 photos; 2 graphs, and 2 Soviei re-
ferences.

ASSCCTATION: Institut metallurgii imeni A.A. Baykova AN SSSR (Insiituse ©
Yetallurgy imeni A.A. Baykov, A5 USSR

1. Welded joints--Properties 2. Titanium--Welding 3. Titanium
alloys--Welding

Card 2/2
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paper presented at All-Unica Scientific-Technical Conference cn Welding ian
Shi=ldins Ceses, Leaingrad, Dec 1357.

&, No. b, pp %6-%7 - author Tyultkov, M. D.)
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135-58-6-7/19

LuTdOlS s Shorshorov, HM.Kh,, Yandidate of Technical Sciences, and

atkhanov, V.N., Engineer

TITLE: Investigation of iieldability and Development of Multilayer .
W=2lding Technology for Heat-rnagisztant Pearlite Steel Rotor
\Issledovaniye svarivayemosti i razrabotka tekhnologii
mnogosloynoy svarki rotora iz teploustoychivoy perlitnoy stali)

FBERICUICAL:  Svarochnoye Proizvedstvo, 1958, Nr 6, pp 18-23 (USSR)

ABSTRACT: Wdldability of heat resistant steel "EI415" and "30KhM" was
studied jointly at the authors! instituté:with the Weirding
Uepartment of TsNIITWMASh. The "IMet-1" method Zﬁéf, 17'was
usedywhich makes it possible to find the permissible cooling
rate in the base metal zone adjacent to the weld seam, i.e.
a cooling rate that assures good mechanical properties and
crystalline structure excluding the forming of cold cracks
at welding. The composition of the two investigated steel
grades and of the weld metal produced by electrodes "LKZ-
70M" is given. The observations made in experiments are
described and illustrated by graphs and micro-photographs.

Card 1/2 The permissible cooling rate of weld-adjacent zone was found
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Investigation of fieldability and Development of Multilayer Welding Tech-

nology for Heat -~y .3

ASSCGCIATIO

AVAILABLE:
Card 2/2
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want Pearlite Steel Rotor

to be 25°C/sec for steel "EI415" and 89C/sec for steel
"30KhM"., The article includes calculations, based on the
permissible cooling rate,; which were applied in developing
the technology of wmanual multi-layer welding. The developed
welding technology fara model of steel "EI415" used in a tur-
bine rotor neck of 205 mm diameter and 40 mm thickness, is
described in detail. Temperatures of 660~680°C are recommen-
ded for annealing after welding. Chief of the TsNIITHASh
“elding Depertment, L.N. Yarovinskiys Chief of the Leningrad
imeni Kirov Plant's Welding Department , S.K. Zvegintsev:and
Engineer I.A, Zaks; participated in the work. There are 9
figures, 6 tables and 5 Soviet references,

Institut metallurgii imeni Baykova AN SSSR (Metallurgic
Institute imeni Baykov AS USSR)

Library of Congress
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TITLE:

PEZRIODICAL:

ABSTRACT:
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135-58-8-3/20
.Shorshorov, k. Kh., Candidate of Technical Sciences, and
Sedykh, V. S., Engineer

On the Evaluation of Proneness to Hot Cracks of Welded
¥etal in the Welding Process (0b otsenke sklonnosti me-
talla shvov k obrazovaniyu goryachikh treshchin pri svarke)

Svarochnoye proizvodstvo, 1958, Nr 8, pp 10 - 14 (USSR)

Detailed information is presented on 2 method and machine
("IMET-ll") used to investigate the kinetics of the form-
ation and expansion of cracks in metal during the welding
process. 1t was stated that crack formation is caused by
non-simultaneous crystallization of the weld metal and by
the existence of temperature interval of brittleness. De-
velopment of hot cracks was observed in weld portions ad-
jacent to base metal zones where the heat emission was
most intensive. In welding ngt,3" gteel with "QgONI-13/45"
alectrodes with "TI5B2" rods, hot cgacks developed at a
temperature interval of 1420 - 1300°C and most easily at
1320 - 1550°C which corresponds to the minimum degree of
plasticity of the crystallizing metal. Comparative eval-
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135-58-8-3/20
On the Evaluation of Proneness to Hot Cracks of VWelded Xetal in the Weld-
ing Process

uations of metal proneness to crack formation in welding
low-carbon and austenitic 3teels with different grades of
electrodes were obtained. There are 3 diagrams, 1 photo,
1 graph, 1 table and 7 references 4 of which are Soviet
and 3 English.

ASSOCIATION: Institut metallurgii imeni A, A. Baykova AN SSSR (Insti-
tute of Metallurgy imeni A, A. Baykov, AS USSR)

1. Steels--Welding 2. Welds--Fracture--Test methods
3. Electrodes--Applications

Card 2/2
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AUTHCRS: Russiyan, A.V., Zngineer, and Shorshorov; ¥.Kh., Candidate

of Technical Sciences

=

TITLE: The Effect of Boron on the Tendency of Heat-Resistant Au-
stenitic "1Kh13N18V2B" Steel to Hot Crack Formation in
Welding Process (Vliyaniye bora na sklonnost’ zharoproch-
nykh austenitnykh staley tipa "1Kh13N18V2B" k obrazovaniyu
goryachikh treshchin pri svarke)

PERIODICAL: Svarochnoye proizvodstvo, 1958, Nr 10, pp 14 - 18 (USSR)

ABSTRACT: Experimental investigations were carried out by the authors
at the welding laboratories of both the Institute of Netal-
lurgy imeni A.A. Baykov AS USSR and TslIIChermet, on the
effect of boron on the proneness to hot crack formation of
"1Kh13N18V2B" steel in arc welding and on the possibility
of controlling the resistance to hot cracks by using dif-
ferent fluxes of standard grades and electrode rods, having
the same composition as the base metal. It was stated that
a boron content from 0 up to 0,015% reduces the temperature
of the sharp reduction of plasticity in zones ad jacent to
seams from 1,150 to 1,010 °C and expands the temperature in-
terval of brittleness., The flux composition has a substan-

Card 1/2 tial effect on the tendency %o hot cracks. Best results

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001549910010-1"



"APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R00154991.0010-1

i3 e S B e
D I R U NS s ESTAE 3 z

S0V-135-58-10-5/19
The Effect of Boron on the Tendency of Heat-Resistant Austenitic "1Kh13-
L18VZB" Steel %o fHot Crack Formation in Weldirg Process

were “obtained in welding with "AN-26" flux, where & notice-
able reduction of metal resistance to hot cracks occurred
only if the boron content exceeded 0.005%. Highest passage
of boron into metal is ensured by the use of "BKF-1",
"AN-30" and "AN-26" fluxes. There are 3 tables, 1 graph,

2 diagrams, 2 sets of photos and 4 Soviet references,

TsNII Chermet (1lst author)

ASSOCIATION: /Institut metallurgii imeni A.A. Baykova, AN SSSh
"Institute of Metallurgy imeni A.A. Baykov, 4S. USSH)

(2nd suthor)

1. Steel--Welding 2. Boron--Effectiveness 3. Welding

fluxes--Applications

Card 2/2
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PHASE I BOOK EXPLOITATION s0v/2857

_Shorshorov, Minas Khachaturovich, and Gennadly Vasil'yevich
Nazarov

Svarka titana i yego splavoV (Welding of Titanium and Its Alloys),
Moscow, Mashglz, i959. 134 p. Errata slip inserted. 4,000
copies printed.

Ed.: G. B. Yevseyev, Candidate of Technical Sciences; Ed. of

Publishing House:? N. S. Stepanchenko; Tech. Ed.: V. D. El'kingdg;

Managing Ed. for Literature on Heavy Machine Building (Mashgiz):
3. Ya. Golovin, Engineer.

PURPOSE: This book is intended for scientists, production engineers,
and designers wor i field of titanium welding and on the
development of new titanium alloys for application in welding.

COVERAGE: The book deals with the weldability of titanium and its

alloys and with modern industrial methods of welding and soldering
them (inert-gas shielded arc welding, submerged-arc welding,
electroslag welding, resistance welding, etc.). Basic data on the

Card 1/4
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Welding of Titanium ard Its Alloys S0V/2857

production and properties of titanium are given. Other matters
discussed are the effect of alloy compos ition and harmful im-
purities on weldability, thermal processes in welding, control of
structure and properties of welded joints, and principles of
selecting welding and heat-treating regimes. The main fields of
application of welded designs are indicated. The following
personalities are mentioned for their contributions in this field:?
S. M, Gurevich, A. P. Goryachev, F. Ye. Tret'yakov, M. V. Poplavko,
M. A, El'yasheva, B. D. Orlov, and Ye. A. Guseva. There are 51
references: 28 Soviet and 23 English,

PABLE OF CONTENTS:
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Card 2/4

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001549910010-1"



"APPROVED FOR REL
EASE:
Do SE: 08/09/2001

CIA-RDP86-00513R001549910010-1

S IR TR AT EA R AT
S ot e e e

AT
T TS e s im s e

MEE s B
5.

Welding of Titanium and Its Alloys sov/2857
ch. 1l. Weldability of Commercial Titanium 28
Welding characteristics of titanium 28
Effect of narmful impurities on the weldabillty of titanium 29
Thermal processes in the welding of titanium 36
Control of gtructure and mechanical properties of welded
titanium jointe during welding W7
Ch, I11l. Weldability of Titanium AllOYyS 62
Effect of alloying elements on the weldability of titanium 62
Alpha alloys of titanium 64
Alpha + beta alloys of titanium 67
Beta alloys of titanium 8l
ch. 1V. Inert-gas Shielded Arc Welding 86
Methods and effectiveness of shielding 86
Methods and regimes of welding 93
Selection of accessories and equipment 99
cpn. V. Automatic Submerged~arc Welding 106

APPROVED FOR RELEASE: 08/09/2001

CIA-RDP86-00513R001549910010-1"



-00513R001549910010-1

108

112

116

116

121

123

127

133
GO[ec
11-25-59

§t/9 wreg

o =193 Jo sedfy oyl JO UOIUITITENNTS v FUIATR oy

‘eamupdoad Sujiuasy

3R001549910010-18

(314

WoBNRALL [WOJTITOORIDYD PV 13ecnOLY 9ol (1P (®a38 30
4 5 . : vag ou 0 o’
LINAaA] ADSEOH) “#8atalvc TwaTuydsy jo Lo.—ooqA...ou-quh:wwu m< .ﬁ.a«uﬂ“

0

*SuizrInqres ) Buiivey woyionpu
O ¥uuoprey EDIZ0MpE] 0 vauwsRes «uavﬂuuﬂm uunw ”Luﬂﬂnﬂowwlwuwwﬂuﬂnwu
1 *n PupacadET o wiua 12uuanrey Lotenbosz-y81q Josge Fursedoey pue
6:-..:“:5.‘...2 QT BITUIETH Jo TojIwRIo W] {PuTney UOTIONPUT Buganp
..Eat.om.nﬁn.z. S0 aanioniys {Fuijwey Jo Eojieulx o7y puw ‘uopyisoduod
:a“o,”ﬂwu.nuw“ ?nmﬁn nvb:.w\u\ﬁ COF3IbmIodIe U] {FujIvey UOIIONpUT Jo

k3 SO AIOINT HPjwwm oy !

e — e on.-u.w ho,"w&.ha 13 {FutIvey pider Soranp Sutiainose

S0vV/2857

m
!
}

RDP.

SIILACTIOF 8U2 SOROTOATY JoYsne ey

CIA-RDPS86
thickness

“ kmv;u:!ﬂ ACTUOH)  *303TBIDC TWITURdRY Jo 203500 ‘208083028 oy T apEx
| e |

“FaInyonage popraa jo madusaas Jo Lio
oy ch ‘maInionize pepIsa jo 30315npoad TeTIenpUT eyy u:wﬁ!ntu“
PRER FROULISE UOTIWITOTED ‘saesmiin PUW sUOTINCLOZSp Purprea Jo Lioeqy

nn\nf-u .
‘3w emy JO Uo3iuIiisaau; g 821do3 o1jjoeds *Lm3ued yjusajearw :
ayy Jo qrxud xaawy auy UP Puluurdeq ‘Jurpiaa Jo sioedsy TWII3sioey |

C

{
1
aEe _
4 LinTTeian eoseded U equermy Kousrdasd wHIR Jo sen ( 1eoag _
;
!
|
|

#4330 NS Y U SFUR Load BAVY 3VJ3 S9PNIS SY3 UORISTH sIouINe OUL ]

2001

'

* 6T usta ey3 9§
[« 3i2)] FUIPIOA J0 0ITDIIE 933 ul measdezry .?»35._5 aRuyoesiod peIBuruey
nqu {eodTo338 Fo AITwSY BTN .gt. Sy _juong S3amilvieK Jo e3n3ITICUL)

25uRTOp TVITTHOGT, S0 9AVPTYT®) TARISUAJION ‘UX "W PUW {0o0us}og TOITSey
> 0INPIPUE) ‘TITFOIEL TVTYY (583Ua3I5 TEOITNEAL So I93deg ‘leeoslosd ey,

930 '9 K- 1#80ueTag o LDVRsY ¥ESn ‘2equan Furpnodessaod K CR.-SoTTERKy

08/09/2001

0

P ke e b s
v e e e

f arc welding

ST/t e

LEASE

*3ITHIND JO STQUL 808 ‘0BNI0A0D Jewimnr Jos
UaI8183 JO I9QInT wlrel w L3 PeUNEIOOTY GR FOTOTLIV (172 -«G-lmﬂ.-«m
OFR AI¥ SOLIUNOD JATIO U SPUR NSOUWALY “eamang Y3 UT pajoedxs
LUl 5q Av= 3vea 5o wopT we saz? pow ABmITeien Jo weysuwiq TUIRIATHUE Jo
ﬁuu- udnerd a4l 0qIIDRT s9TOIINE BYy Jo Awuy *porsnduTy LTuBnozORy
:o“..wuﬂnn- Ted337ead poe Lioows U BOITMAPY  *JGAT-LT6T potInd emy
Uy femoziasuon puw snarssl wieq ‘AmrTurcw 3atAcg JO RILOTRASTROR ~
3 B0 ¥IUp [WIII03#35T 1Treld 20330000 FIU3 UT #eroTaIw ony 1OVEZADD

ding of titanium of large

1

'TLIZBIMIMISE J02 PAPUSIUT ST 3OOQ STUI  IZOOGHRA

Library of Congress

D FOR

o . *wank, yuntey °p ¢ 3 gy {
TescdR] ‘A 0 H{(dooq spIeND) ¢ fwwIoTEResy ‘UTnavg g oY u&.ugnuwﬂawav B :

Soldering Titanium
Welded Structures

.

Resistance Welding
Spot and seam weldirg

Butt welding

o *pojuiad
o) -pesorus are weisg -a $16 *6561 “WpzilanrTesch wuuuw. revdoe | +

|, 1A {{RAT - L16T ‘ussn owy o7 ARswITeask) IT [*3) 1L86T - L16T, ‘usss -»E.Sﬂsmm
w 1T93vosuT LoxsauziTraes 3 Lotuomeu amyfaeur  ygem armu wljTopeyy

A 9T4E/ADE ROIIVIIONAXR Yood I ASYAd

"APPROVED FOR RELEASE
gov KA

ViI,

VIO

] ] j ] nts imposed
Special features of welding titanium and requireme p 106

on fluxes
Regimes and methods ©

Electroslag we

(o)gt

Welding of Titanium and Its Alloys

Ch.

Cho

Ch.VIII,
Bibliography
AVAILABLE
Card 4/4
HORS Hao

SRy

!
|




"APPROVED FOR RELEASE: 08/09/2001

- SHORSHOROV, M.Eh,; NAZAROV, G.V.

QRS ETET R = L R )

Welding and soldering of titanium and its alleys. Itegi naukis

no,2:252-234 '59,

(Titanium--Welding)

APPROVED FOR RELEASE: 08/09/2001

CIA-RDP86-00513R001549910010-1

(MIRA 12:9)

123

CIA-RDP86-00513R001549910010-1"



"APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001549910010-1

HECE BRI R LA IRCINIE IR O R EINAXT TR A B BTSRRI AR N, A A R R PR AN R S
L - Lt N YE I - i i

& e i TR

e e Pt Ry e s e e

18(5) S0V/135-59-6-3/20
AUTHOR : Russiyan, A. V., Engineer and Shorshorov, M. Kh., Can-
didate of Technical Sciences

TITLE: New Austenite Electrodes for Welding 1Kh13N18V2B
Steel

PERIODICAL: Svarochnoye Proizvodstvo, 1959, Nr 6, pp 9-13 (USSR)

ABSTRACT : The aufthors give the results of the investigat .on of new
austenite-ferrite electrodes for welding the 1Khl3N18V2B
steel. The investigation was carried out by TsNIIChER~
MET and the Institute of Metallurgy imeni A, A, Baykov,
of the Academy of Sciences, USSR, during 1957-1958.
There are described the methods /Ref 1, 2 and 4/, used
for the new invention: there has been applied the method
of K. A. Lanskiy, TsNIIChERMET /Ref 6 and 7/ for EI 694,
EI 695 and EI 695 R steels and EI 694 and EI 695 elec-
trodes, (Table 1). Table 2 describes the construction
of the protective shield. There have been cons*ructed
electrodes which produced melted metals without fissures
by IMET-II /Ref 4 and 8/. The authors discuss the in-

Card 1/3 fluence of alloy-elements and admixtures on the tendency
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SOV/135-59—6-3/20
Mew Austenite Electrcdes foT Jelding 1Kh13N18V2B Steel

to form heat-fissures in There are rep-
resented the electrodes AZh -15. Table
3 shows the chemical construction of the electrodes and
of melted metal. Moreover, several kiunds of electrodes
for -relding special kinds of steel are . NIAT-
for Kh 15 N 25 steel kind EI 3
18 for Kh 13 N 15 and Kh 13 N
695 R, KTI-7 for Kh 15 N 35 steel grade 612.
shows the comparison of electrodes, regarding the heat
Fissure forming tendency. Ine experiments with the
new electrodes and the new methods have been accompli-
shed in the 1aboratories of TsNIIChERMET and the '™ach-
ine-Building Plant Ordzhonikidze", Podol'sk (Podol'skiy
mashincstroitel'nyy za i . Ordzhonikidze). The
resulits were satisfactory. iIn Table 5 there is shown
the percussive toughness of seams with many layers in
metal welded by AZh 13-18 electrodes. The authors
state that the nev austenite-ferrite electrodes AZn
13-18 and AZh 13-15 may be used in welding steels of
Card 2/3 rhe i 1Kh13N18V2B (ET 695 and EI 695 R) and 1Ch13N15B
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1Kh13N18V2B Steel
5 tebles, 3 photographs,

erc are 2 diagraas,
3 of which are Soviet and 1

New austenite ilectrodes for Jlelding

(=1 694). Th
3 graphs and 9 references,

Germarn.
ASBCCTIATION: Institut metallurgii imeni A. A. Baykova, AN, SSSR

(Institute of Metallurgy imeni A. A. Baykov, AS, USSR)

(M.Kh.Shorshorov), TsNII Chermet (A. V. Russiyan
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M. h., Zenzin,
V., and Smirnova, i.D.,

Regearch o Jeldability oF tleat Resistant Steels Con-

1050, i o,

at the use of higher,working temp -
with present day . gteam turbines
1s for the more heated partse.
Thevefor:s rescarch was done on the weldability of heat
cels containing ~tout 12% chromium.
thout additioual alloys (Ty2
sinforced steels (Type 15Kh11MF, 15Kh11WF ,
A7

vy, il., Candidates ©

pp G6-10 (USSR)

Chrom-
e 2Khl3, 1Khl3,

Hminﬂnmweofthewdﬂ~

15Kh11MF3, L5KhVMF, 15Kn12ViF with Ti, b end B,

25KnL11H3F)

.

ing on structure aad qualitie
ho mothod IMET-1 /Ref 47 under con-

sras invostigated Dy
ditiong of arc
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lleat Resistant 5reels Containing

sov/135-59~9w3/25
12%

The change of the mech-
steels under the influence
welding (Table 2) shows, that
addition the carbon content
Fig 1 shows the change

of the mechanical qualities in the zone near the weld

of steels with 12% chromium
£ 750 - 6500C.

speed 1nl intervals ©
that in steels isithout

ing speed ieads to a considerable increase OL

tion and a decrease of

12% Cr and with reianforced and alloyiung
change of the

gensitive to &

unen welding, and they
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results given 2V .
this study-.
graphs,
Soviet
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4 tables and 6
and 1 Geyman.
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sov/135-59_9‘3/23
Research on jeldability of Heat Registant Steels Containing 12%
Chromium

ASSCCTATIONS s Institut metallurgii imeni a. 4. Baykova all 3SSR

(Institute of Metallurgy imeni A. . Baykov) (Shor-

shorov, . Kh. and Belov, V. V.3 Tsentral ‘'nyy
nauchno-issledovatel *akiy ko tloturbinnyy institut
jmeni I. I. Polzunova (Central Scientific Research
Iastitute for Boilere and Turbines imeni I. I. Pol-
sunov) - Zemzin, V. No snd Smirnova, L. D.)

Card 3/3

APPR :
OVED FOR RELEASE: 08/09/2001  CIA-RDP86-00513R001549910010-1"



"APPROVED :
FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001549910010-1

SRR IR A RS i
2 FEE TR IR BT Doy .
A 2 Bt S SR TR B S A e R S

TS

SOV/135—59—11—5/26

18(5,7)
\M.Kh., Candidate of Technical Sciences, Smirnov, B.Ao,

AUTIIORS s —_Shacsherov,
and Belev, VoVe, Bugineers

n Welding

TITLE: Peculiarities of Austenite Traensformation During Fusio

PERIODICAL: Svarochnoye proizvodstvo, 1959, Nr 11, pp 12-15 (USSR)

jte steel is assessed by the alteration of
ne of welding. The main factor affecting

1g the content of martensite which should
not exceed 90-30%. Depending on the rigidity of the structure, the
contents of mortensite can be raised up to 50% provided that the
work piece will be tempered after welding. In regsearch of austenite
transformation during the welding procsss, the method IMET-1 and
dilatation tests were applied; as test—pieces, low-alloy steels
23G, 20KhGS, 35KhGSA, 40Kh and 18Kh2VF were used (Table 1) after
the heat-treatment and high tempering at 550-600°C. The process of
austenite transformation and growth of grains in steels 23G and
18KhoVF iz shown in Fig 1. The influence of heating speed on the
hardness of martensite is illustrated in Table 3. Analysis of

ABSTRACT ¢ The weldability, of perl
jts structure in the zo
the strength of welds
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S0V/135-59-11-5/26

Peculiarities of Austenite Transformation puring Fusion Welding

Grophs 3 and 4 discloses the process of austenitic transformation
during the cooling. The speed of heating exerts a substantial in-
fluence on the processes of austenite homogenization. In steels
with o small content of carbide-forming clements, a high tempera-—
ture in the fusion zone furthers the growth of grains and increas-
es the austenite stebility. In steels with carbide-forming ele—
ments, a quick heating decreases the homogeneity and stability

of austenite. Selection of cooling speed should be performed on
the basis of the methods used by IMET-1 or MVTU which take into
consideration the peculiarities of oustenite transformation dur-
ing fusion welding. There are 7 graphs, 6 tables and 6 references,
4 of which are Soviet, 1 English and 1 German.

ASSOCIATION: Institut metallurgii jmeni A.A. Baykova AN SSSR (Institute of
Metallurgy imeni A.A. Baykov, AS USSR)
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AUTHORS 2 Rykalin, N.N., Kulegin, I.D.,W.
TITIE: Calculation of d4mensions of the. fusion zone produced by the}sur-
face arc and ‘the welding burnser flame
PERIODICAL: Referatlvnyy shurnal. Metallurgiya, no. 1, 1962, 4-5, abstract
- 1E22 (V sb, "Protsessy plavleniya osnovn. metalla pri svarke", Mos-
cow, AN 8SSR, 1960, T1 - 100)
TEXT3 Tne. calcalaticn is based on the scheme of a normal-circular heat

source moving with a fini%e spee
calculation coefficients are determine
with the experiment. Conclusionas
by the surface arc and the
from the width of the fusion isotherm,”
perimental dependences of

depth to i%s width) and the space coefficient
area to the . product
width of the fusion zone,

Card 1/2
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d over the surface O
d from a comparison of
1) The dicensions of the fusion zone
welding turner flame can
computed aqalytically,-and also from ex-
+<he relative depths (the ratio of the, fusion zone
(the ratio of the fusion zond
of its width °Y¥ depth) on the
especially for unsunken (superficial) arc and flame,

infinite body. The
the calculation data
produced
be conveniently determined -

f a semi-

%

walding paraheters. 2) The
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Calculation of dimenzicng ... . A052/A101

depands on ths distribution of the heat flow of the source. For the open arc
welding with-currents up %o 250 - 300 a, and an argofi-shislded arc gas flame the
adopted caleculaion schems provides falr results. _3) The oalculation of the L)<
fuaion zone wid:h carrisd ou% by-this scheme  at the aro and torch welding of
sheets of a finite thickness describes satisfactorily the experiment, . provided

+hat the heat reflection from the lower (unheated) sheet surface does not affect
the fusion zone dimemnszicns, L) The calcule*ion of the fusion zone width at the

arc and torch welding of shse%s of a finite thickness with an allowance for the
heat reflection from *he lower sheet surface 1s a very labor-consuming one. There-
fore it 18 advisable tn allow for the effect of the heat reflecticn by means of

a conventional mean heating tenmperature of the walded sheets, which is determined
ty comparing the calculation with ths experiment. ’

V. Tarlsova

[Avstracter's notes Comple'® translation]
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1g.1200 50 é’ 1575 8/135/60/000/001/001/005
12500 2 oty AO06/A001. |
AUTHORS:  _Shorshor h., Candidate of Technical Selences, Sedykh, V.'S.,
Engineer, Zemzin, Vv, N,, Candidate of Technical Scilences, Runov, _
A. Ye., Engineer
TITLE: The Effect of the Ferrite Phase on the Resistance of Austenite

Seams to Hot Crack Formation fﬂ

PERTODICAL: Svarochnoye proizvodstvo, 1960, No. 1, PP. 1-4

TEXT: Electrodes ensuring a 2 to 5% ferrite content in the built-up

metal are used for weld heat resistant austenitic steels, A large number of

data are NOW available for regulating the upper 1imit of the ferrite phase

content in the seam and heat treating conditions of weld joints, applied to

various operational parameters, types of articles and austenitic steel grades. '

On the basis of quantitative evaluation methods, experimental results are

presented on the effect of the ferrite phase amount on the resistance to hot

sracking of metal built up with KTU-5 (KTI-5), Ur-15 (TsT-15), 3H0-3 (210-3} 0(

and 3U0-7 (z10-7) electrodes, and of the seam metal when welding 1X18HaT
(1Kh18N12T1 steel with these electrodes. Electrodes from TsKTI imeni Polzunov,
e e

\
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The Effect of the Ferrite Phase on the Resistance of Austenite Seams to Hot
crack Formation

ine welding department of TsNIITMASh and the Podol'skily mashinostroitel’nyy zavod
imeni Ordzhonikidze (Podol'sk Machinebuilding Plant imeni Orzhonikidze) wers
tested., Table 1 contains the composition of electrodes, Cr and Ni equivalents;
the equivalence ratio of these components, and the ferrite phase content in the
nuilt-up metal, determined by the magnetic method using the PsNITTMASh ferrito-
meter, TFor some composltions of the built-up metal the ferrite phase content
was established additionally by metallographical analysis. The resistance of
tnhe seam metal to hot cracks was evaluated by the magnitude of the critical rate
sf its linear deformation when elongated during the crystallization process,
This was established by tests on the WMBT-2 (IMET-2) and NI-3-4 (P-3-4) machires
designed by MVIU. The tests were made with butt(IMET method) and T-welds

(MUTU method). The following results were obtained: The index of hot arack
-esistance (critical rate of linear deformation) of austenite-ferrite built=up
metal depends on the amount of the ferrite phase and on the nature of 1its alloy-
int Tnis index increases from 8 to 12 mm/min for weld metal of iXigHiaM2
{lKh19N12M2F?{composition with a ferrite content increased from O to 4 = 5%.

sard 2/4
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The Effect of the Ferrite Phase on the Resistance of Austenite Seams to Hot
Crack Formation

A further increase in the ferrite content up to 12% does not affect the prone-
ness to hot cracks, The index of hot crack resistance increase contimuously
from 3.6 to 11 - 12 mm/min for weld metal of 1X19H95'(1Kh19N9B)écomposition
(TsT-~15 and ZI0 electrodes) at an increase of the ferrite phase from O to

10 - 16%. At a content of the ferrite phase within O to 6 - 7%, the index of
hot crack resistance of the built-up metal and the seam metal of KTI-4 elsctrodes
is 2 to 1.3 times higher as compared to TsT-15 electrodes when welding

1KhiBN12T steel of a medium'grddé’chemical compositbn. ZIO electrodes range
between both the aforementioned types. A 1:10 ratio of the G and Nb content

i{s recommended to raise the resistance of the built up metal to hot cracks

when welding with TsT-15 and 210 type aslectrodes. TsT-15 electrodes must

ensure a ferrite phase content in the built-up metal not below 5 - 6% and XTI QX{
electrodes not below 2 - 3% to obtain resistance to hot cracks when welding

root layers of the seam in steel with a higher austenite content (such as
1Kh18N12T steel). The evaluation of hot crack resistance of the seams according
+o the results of testing butt welds on the IMET-2 machine and T welds on the

Card 3/4
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The Effect of the Ferrite Phase on the Resistance of Austenite Seams to Hot
Crack Formation

P-4-3 machine yields similar results, It is concluded that in estimating *the
advantages and selecting the electrode type 1t is necessary to consider,

besides the index of hot crack resistance of the built-up metal, its operational
properties depending on temperature, stress, the corrosion medium, the duractlon

of operation, the type of alloying and the composition of the base metal to be

welded, The authors thank Professor K. V. Lyubavskiy, Doctor of Technical *
Sciences; for his assistance in the work performed, There are 3 figurss, L)(/
3 tables, and 8 Soviet references.

ASSOCTATIONS: Institut metallurgiil im. A. A. Baykova AN SSSR (Institute of
Metallurgy imeni A. A. Baykov, AS USSR) Shorshorov and Sedykh;

TSKTI imeni I. I. Polzunov (Zemzin); TsNITIMASh {Runov)
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SHORSHOROV, M.Xh., NAZARDV, G.V.

Weldability of VTL tituanium and the VM5 titanium alloy., Titan &

MIRA 13:7)
javy no.3:135-140 '60. (
ego(;gtanzum--Welding) (Titanium alloys—-¥elding)
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AUTHOR: Shorshorov, M. Kh., and Smirnov, B. A.
e N
TITLE: The Kinetics of AustenitemGrain Growth in Steel of Increassi
Strength in ATc Weldingq,

PERTODICAL: Avtomaticheskaya svarke 1960, No. 5, pp- 1725

TEXT3 The results of an investigation are given, in which the
austenite-grain growth was observed in seven low-alloy steel grades of
increased strength and of the pearlite class; in comparison with plain
carbon steel "45"s, The chemical composition of six grades is given (n23G",
‘§'40Kh",125212"9“'ZthGS",KQfﬁiKhGSA";’€1ZKhN2"), the composition of the Tth,
ﬂ:nghZVF“, is not Table 1). "Bead specimens" formerly described (Ref. 1)
‘%nd the IMET-1 method with uniformly and nonuniformly heated specimens wers
The article includes details of the experiment technique. The cOLi-
clusions drawn are the following: 1) Both methods,; "bead specimen” and

"W IMET-1" produced results differing only littles both methods proved tha:
the grain growth in parent metal at the welds can be restrained by fasseL
heating and shorter duration of sustenization temperature, &8 well as by
increased content of carbide-forming elements in steel. 2) Homogenization

A

used.
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The Kinetics of Austenite-Grain Growth in Steel of Increased Strength in
Arc Welding

of austenite is low in the case of single-pass welding of 10-mm steel.
Marked grain growth took place in the "45", "40Kh", %35KnGSA™ and "20KhGS"
steel grades only. In single-pasa welding of 15-25 mm steel; grain growth
was considerably increased in all steels studied, with more homogeneous
austenite grain. In the electroslag welding process with 100-300 mm stzel,
the austenite homogeneity &nd grain growth were very high. 3) Peculiax
grain growth properties of steel were clearly marked only in welding with
increased energy consumption (q/vf:>10 = 12 kcal/cm), i, e. considerable
duration of tt + t">>20 £ 30 sec. 4) It cannot be determined by the
conventional method of maximum grain size evaluation, with isothermic
soaking in 930°C ("GOST 5639-51"), if steel tends to grain growth in weld-
ing; it has to be done with soaking in temperatures near 1300-1400 C.
There are 4 tables, 7 diagrams and 8 Soviet references.

ASSOCTATION: Institut metallurgii im. A. A, Baykova AN SS5SR (Metallurgi-
cal Institute imeni A. A. Baykov AS USSR)
SUBMITTED: July 20, 1959

X
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~ AUTHOR: Shorshorov, M. Kh, ;
; ——— e A :
- TITLE: : Machine for the Quantitative Rating of the Resistivity of Welding !

Seams Against Het Cracks

PERIODICAL: Byulleten' tekhriko-ekonomicheskoy informatsii, 1960, No. 12, pp.21-33 -

' TEXT: The laboratoriye teoril svarochnykh protsessov Instituta metallurgil .

" 4m. A. A, Baykovae An SSSR (Laboratory of the Theory of Welding Processes of the

. Institute of Metallurgy im. A. A, Baykov of the AS USSR) and the Tgentral 'nyy

' nauchno—issledovatel'skiy {nstitut chernoy metallurgii im. I. P. Bardina (Central
Soientific Research Institute of Ferrous Metallurgy im. I. P. Bardin) have
designed the HMET- LLHWVIL{M machine for the quantitative rating of the resistivity
of welding seams against hot cracks. The following names are given by the author i

- as participants in the design of the machine: M, Kh, Shorshorov, V. S. Sedykh,’ \/
L. S. Astaf'yev, A. V. Russiyen, V., G. Smirnov, v. A. Ladin, I. P. Artemenko.
The operation of the machine is based on the extension of the seam metal with
different deformation rates during the crystallization proaess of the welding
bath. The evaluation eriterion of the resistivity of the metal of the welding
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Machine for the Quantitative Rating of the Resistivity $/193/60/0C0/012/007/038
of Welding Seams Against Hot Cracks AOCOL/ACO1 ‘

" — t .
seam against the formation of hot ‘ kﬂﬁ,.A 2 1 3 5 4 :
cracks 1s the eritical velocity of ’ L/ é ;52 ;
1inear deformation Vcr_mm/min during P - Y . SRR ,
which a hot crack originates in the o AL Ll — ' D
seam. The functional diagram of the STFp7 T TITAN 777777777777 A —
machine is shown in Figure 1. Prior . . - :
to welding one half of 'specimen 1 1s
clamped in stationary grips 2. The 1% ¢ L{ 2

Joining section of the specimen : \\
rests on the edge of stationary o
prism 3. Lever 5 of the bending ’
. device acts on the other half 4 of

the specimen, The axis of lever 5 Do
coincides with the bending axis of . 7. 8 §. W0 1 1
the specimen, 1. e. with the edge of 2 |
_ prism 3. Lever 5 can be turned with
various speeds and is put into ( t]l

aly Mo aed
b

| ) [ T L
’ 7W7////////////Y///////////,'f// 777 .

" motion by sector 6 which serves as i
its second shoulder. The bending

Figu : . : o .
Card 2/h lgure 1: .
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Machine for the Quantitative Rating of the Resistivity of Welding Seams Against
Hot Cracks ' ’

device mechanism is composed of asynclironous electromotor 7, "ping-shaped coupling .~ :'§

8, worm reducer 9, pin coupling 10, Narton-type gear box 11, a pair of bevel gears Y

. 12, connected to gear 11 by a chain drive, electromegnetic coupling 13 and worm b, o
transmitting the motion of the bending device to sector 6. Figure 2 shows a <oy

. composite copper mold which is used for testing pure built-up metal. The mold S

" with steel band 2 consists of two halves with common axis of .revolution 3 which

coincides with joining . Figure 2:

section A - B, For test- ':Pfg 2 L " RECD

ing purposes the mold 1s

clamped in the same way as ‘ /

the specimen for the test- .

ing of welding seams. Two r*
hollows E and C 20 mm in

==Y =
H 3

diameter are located in the - ;4
|

oo f

T

i

T Y J—

25

bottom of the copper mold.
During the building-up I '

_process the molten metal L i '
° ) / ‘@LE’/.W
Card 3/4 1 r D !
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Machine for the Quantitative Rating of the Resistivity of Welding Seams Against
Hot Cracks .

flows into these hollows and solidifies quickly. Owing to-this the built-up shaft .-
is rigidly fixed relatively to each half of the mold and thus a base is created

for the deformation of the crystallizing metal of the welding bath relatively to
the Joining section AB, The author presents the following technical specificatims
of the IMET-TsNIIChM machine: range of peripheral speed variations of the bending
lever with a length of 90 mm - 1.8 - 208 mm/min; range of angular speed variations.
of the lever - 0,02 - 2.31 mn/min; number of lgver revolutions - 0.0032 s 0.368 .
rpm; maximum bending angle: of specimens - 207, of the copper mold - 10 ; range;
of dimensional variations of the Joint specimens: thickness - 5 - 25 mm; width |
during tests for transverse cracks 20 - 60 mm; width during tests for longitudi-.§

- nal cracks ~ not less than 20 mm, 1. e, equal to the length of the welding bath;

electromotor: power - 50 w; rpm - 1,390; power supply - from the 220 v a-c¢
mains; overall dimensions without welding tractor and control panel - 1,500 x
700 x 240 mm, The machine has been recommended for big-lot production by the
GNTK USSR. There are 2 figures,
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GLIZMANENKO, Dmitriy L'vovich; YEVSEYEV, Georgly Borisovich; SHORSHORQV,. .
M.EKh,, kand, tekhn. nauk; VASIL'YEV, K.V., kand, tekim, nauk,

retsenzent; CHERNYAK, 0,V., red, izd-va; CHERNOVA, Z.I., tekhn,
red.

[Gas welding and cutting of metals] Gazovaia svarka i rezka metal=-
lov, Izd.2., perer. Moskva, Gos. nauchno-tekhn, izd-vo mashinostroit.
lit-ry, 1961. 447 p. (MIRA 14:8)

(Gas welding and cutting)
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Modifying Halide Fluxes for Welding Nickel Alloys ACC6/A001

crucible in a high-frequency furnace. Results showing the effect of the flux on
crack sensitivity of the weld metal are given in Figure 5. The chemical analysis

of metals built-up with standerd and experimental fluxes is given,in Table 3.

It was found that the acicular erystal structure of the metal built up with :

-EI437 wire under AN-26 flux showed a lower resistance to crack formation; this L

is explained by the correlation between the extent of crystal boundaries and the | -

ductility of the metal in the brittle temperature range during crystallization. 12
2

It is beyond any doubt that cracks are forming as a result of intercrystalline
failure, As to the formation of cracks in single-phase nickel alloys and pure
-austenitic steels there are 2 different opinions: 1) the cracks are developing’
along the initial crystallytes 2) the cracks are connected with the appearance
of polygonization of the cast structure, causing the formation of new boundaries
which represent accumulations of submicroscopic defects of the crystal lattice,

On the basis of the data obtained, the authors support the latter point of view.
The tests performed lead to the following conclusions: In welding nickel alloys, -
nodifying fused halide fluxes are chemically active in respect to the welding P
pool. It is shown that the NaF content of these fluxes should be reduced in order \)(5’

vo increase Al and Ti transition from the electrode wire to the weld metel and in
order to raise its heat resistance, The modifying effect of Na and Sr, contained

.Card 3/7
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in halide fluxes, is ensured by a low content of fluorine salts (3 -~ 5%) (IMTP type
flux). The resistance to cracks of the weld metal at a low content of fluorine
salts is not less than at a higher content of NaF (ANF-5 flux)., The joint effect
of modifiers (Na and Sr) and the alloying of built-up metal with tungsten, increa-
ses the resitance to hot cracks of nickel alloys during welding process. It is
confirmed that hot crack resistance - ~ PFigure 1: '
can be raised by elimlnating poly- gg ' ; T
gonization by alloying the weld E , i _ 585
Joints with tungsten, The authors met 1
recommend IMETF-71, IMETF-27 ‘and
IMETF-4 fluxes for welding with
EI}37 and EIB68 electrodes.

Figure 1:

Generalized moments and ionization
potentials of elements contained in
nickel alloys and modifying fused
halide fluxes,
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SHORSHOROV', M, Kh,, kand.tekhn.nauk; SHIRNOV, B.A., inzh.

teel
Heterogeneity of austenite in the fusion welding of pearlitic ? .
Svar. proizv. no.6:1-5 Je '6l. (MIRA 14:6)

1. Institut metallurgii im, A. A, Baykova AN SSSR,
Steel—Welding)
(Steel~Metallography)
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AUTHORS: Shorshorov, M,Kh,, Candidate of Technical Sciences, Kodolov, V.D.,
Engineer

TITLE: Notech sensitivity of low-alloy and carbon steels in arc welding
_PERTODICAL: Svarochnoye proizvedstvo, no. 8, 1961, 1 - 4

TEXT: The authors investigated the effect of arc welding on the notch sensi-
tivity in the weld-ad jacent zone of the following carbon and low-alloy steel
grades: 45, 40X (40Kn), 35XIC A(35KnGSA), 20 X I'C (20KnGS), 25H 3 (25N3), 23T
(23G) and 12XH 2 (12KnN2), Fillets were submerged-arc-welded on 16 mm thick
plates at the following values of linear arc Energy: #: 2,000, 4,800, 7,800,
11,000, 13,200 and 17,000 cal/em. Standard Schnadt and Menager specimens with
notches of 0.025, 0,5 and I mm chamfering radius were cut out of the plates and
- the base metal, Hardened steel pins were inserted into the specimens which were
then subjected to impact tests on a ram at room temperature, The results obtain-
ed with Schnadt specimens were compared to those of tests made with Menager spe-
cimens at room and negative temperatures (below 0°C), It was established that
the steels investigated were of the " semibrittle" type according to Schnadt's
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terminology. 4OKh, 45 and 35KnGS steels are more notch-sensitive in the weld-ad- V/
Jjacent zone than 23G, 25N3 and 12KhH2 steels, At low values of linear arc energy -
and high cooling rates, the metal of the weld adjacent zone of 40Kh and 45 grade

steel becomes "brittle’ due to abrupt quenching, The steels of the first group

are highly notch-sensitive, and the toughness of the weld-adjacent zone is, as a

rule, below that of the base metal, even within the optimum range of changes in

the linear arc energy in single-layer welding, For steels of the second group

the thermal cycle of building-up acts as an improving heat treatment and causes
increased toughness of notched specimens over the weld-adjacent zone as compared

to the base metal. During the tests of the second group of steels, the toughness

of Schnadt specimens with a 0.5 nm radius of the notch base,was in all cases below,

and at a 1 mm radius, above that of standard Menager specimens, For steels of the

first group, when building-up 1is performed at relatively low values of linear ener-

gy (%,= 2,000 cal/cm) the toughness of Menager specimens 1s even lower than that
of Schnadt samples with 0.025 mm notch radius, This indicates a substantial ef.
fect of the scale factor. Schnadt specimens have no special advantages over Me-
nager specimens in establishing optimum welding conditions of high-strength steels
by the method of nokched-weld tests, but their manufacture is much more labor-con-
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suming. The information includes a series of graphs showing the effect of the

linear arc energy and temperature on the toughness of Schnadt and Menager speci-
mens. There are 1 taktle, 7 figures and 4 references: 3 Soviet-bloc and 1 non-
Soviet-bloe (H.M. Schnadt: On notch brittleness tests employing a notched weld,

"The Welding Journal", no, 1, 1957)

ASSOCIATION: Institut metallurgii im, A, A, Baykova AN SSSR (Institute of Metal-
lurgy imeni A,A. Baykov, AS USSR)
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[[2300 1573 D029/D109
AUTHORS : Shorshorov, M. KH., and Nazarov, G. V. (Moscow)
TITLE: The kinetics of phase transitions and the formation of cold

cracks in welding of titanium and its alloys

PERIODICAL: Schweisstechnik, no 8, 1961, 356

TEXT: The article is an extract of a thesis put to discussion on the 2nd
International Colloguy ngchweissmetallkunde und Metallurgie der Nichteisen-
metalle" (welding and metallurgy of non-ferrous metals), of the ZIS, Weimar
1961. The original and a translation in German are available at the ZIS.
Tests were carried out with tubes of 6 mm length and 6 ng diameter with a
wall thickness of 1 mm. Test bodies were heated to 1200°C or 130000 with

! high-frequency current. The heating velocity in the X —> /3 transition
range amounted to 300 ¢/s. The cooling velocity was varied between 4 and
450°C/s. The following results were obtained: 1) During welding of tita-
nium and its alloys the temperature rangeoof the /3-—3*& transition shifts
to the temperature reg%on from 800 to 500°C with an increase of the cooling
velocity up to 400-450 C/s. 2) The cooling velocity has a complicated
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AUTHORS: §EQ£§DQID¥,—Mw—Kh71 Candidate of Technical Sciences, Sokolov, Yu. V.,
Engineer

TITLE: The temperature range of hot crack formation in flash welding of
single-phase nickel alloys

PERIODICAL: Svarochnoye proizvodstvo, no. I, 1962, 9-11

TEXT: The temperature range of hot crack formation in the weld metal of
nickel alloy X25460£15 (51868) [ Kn25N60V15 (E1868) ] was determined on a BMIT -2
(IMET-2) machine from the eritical deformation rate of the crystallizing metal.
Submerged-arc building-up was performed with 3 mm diameter EI868 wire and

WM 3T 3 -27 (IMETF-27) flux in a dismountable copper mold mounted on the machine
punch. On the mold bottom five pieces of the same wire were placed. Its design
assured deformation of the root layer of the built-up metal along the bead axis
on 20 mm basis. Building-up was made with a ALC-1000-2 (ADS-1000-2) automatic
machine, 380 - 40O amps current, 30 - 32 v arc voltage, 160 mm/min welding speed,
50 - 55 mm long welding pool. Deformation speed changed from 3.6 to 3% mm/min
and the deformation time was varied, so as to determine the arising of a crack
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in the lower layers of the bead over the sectlon of the mold Joint, Final
deformations of the bead were measured from the magnitude of the gap formed
between the mold halves in the section of its joint at the level of the lower
bead layers; they were compared with data from calculations of the speed and
time of deformation, Two tungsten-rhenium thermocouples were placed in an
aperture at the mold bottom. The results obtained are represented in graphs,
It was established that hot cracks in the welds of a single-phase nickel alloy
g1868 (Kh25N60V15) arose within a temperature range, from the solidus to 1000-950
C. 1In which the development of the polygonization process was most probable,
A dip of ductility was observed in this temperature range, Least ductility
occurs between the solidus and 1,200°C and amounts to 0.5 - 0.6%. Hot cracks
arise along the polygonization boundaries, When analyzing the ductility of
alloys in the brittle temperature range, as one of thne characteristies determin-

4 ing the technological strength reserve, both the absolute ductility value and
the nature of its changes should be taken into account. There are 4 figures ang
14 references: 13 Soviet-bloc and 1 non-Soviet-bloec,. 4

ASSOCIATION: Institut metailurgii imeni A, A, Baykova (Institute of Metallurgy WA
imeni A. A, Baykov)

Card 2/2 \

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001549910010-1"



"APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001549910010-1

‘:.‘5;135/62/000/0024/006/0 16/
AL A006/A101

o

AUTHORS: Shorshorgv. M. Kh,, Candidate of Technical Sciences, Sokolov, Yu, V,
Engineer, Russiyan, A, V,, Candidate of Technical Sciences, Matsnev,
E. P., Engineer, Kurkina, N, I., Candidate of Technical Sciences

TITLE: The effect of the composition and structure of chrome-nickel steels
and alloys on hot crack formation in the weld-adjacent zone

PERIODICAL: Svarochnoye proizvodstvo, no. 4, 1962, 12-17

TEXT: The authors studied the effect of some alloying elements, such as

boron, aluminum, titanium, carbon and others, and also of the initial state of
various steels and alloys on changes in their ductility and strength under

thermal cycle conditions of the weld-adjacent zone in welding. The investigation
was carried out by the {M¥T-1 (IMET-1) method described in references 6 and 7.

The results of the investigation are given in a table which contains also data

on martensite, austenite-martensite and austenite-ferrite steel for comparison

with chrome-nickel austenite steels and nickel alloys. The following conclusions
are drawn, The proneness of alloys with similar alloying systems, ito hot crack
formation can be comparatively evaluated from the temperature when duectility and >/
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strength, determined in impact tension under conditions of the thermal welding
cycle, are beginning to be recovered. Chrome-nickel austenite steels are more
prone to hot crack formation in the weld-adjacent zone than austenite-ferrite,
austenite-martensite and martensite steels, Cracking sensitivity of austenite
steels increases with a higher nickel content. Proneness to not cracks in the
weld-adjacent zone of chrome-nickel austenite steels and nickel alloys increases
with a higher content of boron, aluminum, titanium and carbon. However, in
nickel alloys. the negative effect of boron is very marked at a higher content
(> 0.01 - 0.02%) than in austenite steels (> 0.005 - 0.007%). Proneness to
hot cracks in the weld-adjacent zone of austenite steels and nickel alloys can
be reduced by refining the base metal with the aid of electric slag remelting

or vacuum melting, grain refining, and increasing the quenching temperature
within the limits of a permissible grain size. All these methods reduce segrega-
tion of alloying elements and harmful impurities at the grain boundaries: the
former, indirectly, by reducing the total amount of impurities in the alloy and
by their more uniform distribution; the latter iwo, directly, by reducing the
concentration of elements and impurities at the boundaries, The study was 3{

carried out with the participation of Engineer V. V. Belov, and Candidate of
Technical Sciences V., S. Sedykh from the Institute of Metallurgy imeni A, A,
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Baykov and Engineer Yu, P, Glukhov. The authors thank Candidate of Technical
Sciences V, N, Zemzin from the TsKTI imeni I, I, Polzunova, for his assistance.
There are 5 figures, 1 table and 8 references: 6 Soviet-bloc and 2 non-Soviet-
bloe,

ASSOCIATIONS: Institut metallurgii imeni A, A, Baykova (Institute of Metallurgy
imeni A. A. Baykov) (Shorshorov and Sokolov); TsNIIChM imeni I. P,
Bardin {Russiyan and Matsev)
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AUTIICR: Stiorshorov, M.lkh. (Moscow) R
U R *-~~\\ . . .
TITLE: The role of vacancies 41T—the delayed fracture of steel
and titanium alloys )
PERIODICAL: Izadcuiya naulz SSSR. Izvestiya. Otdeleniye
t ockhinicheskilkh naulc/ Metallurgiya i toplivo,
no. &, 1962, 70 - 77

TEXT: In the case of certain materials,
Ti-base alloys, the truc brealking stress: ub

"including steel and
at room tcuperature
rapidly decrecases with increasing time-to-rupture tp . This

t-novm as the delayed fracture, is decmonstrated by data

effect,
Belov and G.V. Nazarov) reprodut ed

(of ‘the nresent author, V.P,

in Fig. 1, wvhere o; (kg/mm”) is plotted as a function of 't /
tested at room temperature after a preliminary Jf
e~

(min) for spnecimens
treatment which consisted
solidus and cooling rapidly in a
following specimens: 1 - alloy

Card 1/4

of heating to a temperature near the
ir; curves 1-5 relate to the
@7 -6 (VP-6) with 0.2% O, 0.C1sl H
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\ -

and C.03% N; 3 - ditto but with an oXygen content of 0.3 - 0.4%;
5 - martensitic steel &0X (4OKh); 4 - ditto but tested at 50 °c;
5 - martensitic steel 45X (45%h). There is a close connection
betiween the development of cold cracks in the heat-affected zone
of welcded structures and the proneness of an alloy to delayed
fracturce - hence the present paper, in which the authoxr analysecs

a large body of experimental data in order to cstablish the
mechanism of both these phenomena. He concludes that the decisive
factor in either case is the prescnce of excess vacancies, formed
as a result of guenching or plastic deformation caused by volu-
metric changes, associated with solid-state transformations at low
temperatures (martensitic transformation in steels, preccipitation
cf hydrides in hydrogen-contaminated Ti alloys, ctc.). ile shows
that analysis of the irteraction petween the clasto-viscous
grain~boundary flow, on the one hand, and the movement of vacancies
towards boundaries normal to the dircction of the applied stress
and toaras other vacaucy sinks on the other, made it possible

not only to explain the part played by stresses of the first and
second tyoe in initiation and propagation of microcracks but also

Cord 2/4
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to det ir:ine the conditions under which "recOVery"ucqn,take
place. It is possible to assess in the frame of this mechanisn
of delayed fracture the relative isiportance of various technolo-
gical factors, responsible for thoe Specific features of this
ceffect i steel anc Ti-basec alloys. The results of the nresent
worit indicate that in studies and development of metallic
ttaterials of construction it is Nnecessary to consider the effect
of alloying additions not only on the kinetics of the phase
transforiiations but also on the concentration of excess vacancies
and otiier point defects of the lattice.

There are 5 figures. - ' . )

SUBMITTED: April 9, 1962
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AT E
4. DuORD: Shorshorov, . Kh. and Nazarov, G. V.
R ninetics of phase transformations and fornation of cold
cracks on welding titanium and 1ts alloys

iradeniya nauk S55SR. Institut metallurgii. Titan 1 yego
splavy. 1O- 7, MoscoVW, 1962. Metallokhimiya i novyye
splavy, 226-2%% :

ozxt: The following nmaterials were used for the gtudy of the Ki-
netics of rransformation: Comy y pure titanium ETVI(VT1)
(0.0075% H2) and o7y (014) alloys of Two melts with gifferent

nydrogen contents (3% Al, 1.8% Mn, 0.0055 and 0.018% Hz), ATE (AT3) VY
(3% Al 1.1% Cr + Fe + i and 0.01% Hz), ATA (4% AL, 124% Cr + Fe

+ 81 and 0.0055% HZ) and AT8 (7.1% AL, 0.8% Cr + Fe + si and 9.006%
4.). The oxygen and nitrogen content of 311 alloys diad not exceed
0.1 - 0.12% and 0.04 - 0.05% respectively. vor the jnvestigation
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of c¢o0l¢ crack formation one of the severess welding tests was car-

ried out, namely, the cross test. Alloys 074 (0.0055% H2), AT3 '
(0.01:% H2) and AT8 (0.05% H2) were tested. The oxygen and nitrogen
contents were within the technically permissible limits (N24g0.04 -
0.05; 02.<0.1 - 0.12%). It was found that on welding commercially

pure Ti and its alloys with subsequent increase in cooling rate to
400 - 4509'sec, a considerable displacement of the temperature in- 4
verval of the B —s * itransformation occurs in the temperature range
360 - 5009, #he cooling rate exerts a complex influence on the
temperature at which hydride transformation is initiated and on

the nature of hydride precipitation. The hydride transformation
taxes place during cooling and subsequent resting at room tempe-
rature, with an increase in volume which is the greater, the high-
er tne nydrogen content of the alloy. The hydrogen content exerts
tine most important influence on the tendency of Ti and its alloys
to form cold cracks. At a total oxygen + nitrogen content of

V.14 ~ 0.17% wnich can usually be attained under conditions of
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the titanium alloys 4T 2

et
X

(
ixademiya nauk SS8R.
splavy. no. 7, Hoscow, 1962. leta
splavy, 234-239

elding characteristics of
gt
RN ))’

75). am4, AT6 and AT®

institut metallurgii. Titan i yego
1lokhimiya i novyye

TEXT: The weldability of Ti alloys was studied in order 1O deter—
aine accurately +the limits of alloying within which satisfactory

selds can pe obtained, The study was carried out at the Theory of
seiding Process Laboratory of the Institut metallurgii imeni A. A. /%/
3aykova AN SS53R (Institute of Metallurgy imeni A. A. Baykov, AS v
U3sR) in 1958-1959. The investigations included mechanical testing
and metallographic analysis of the welded joints as well as of the
pasis metal in the heat-affected zone. 4 detailed study of the Te-

zction of the basis metal tO the thermal cycle during welding was
carried out. The alloys were oroduced by twofold vacuum remelting.
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al oxygen and nitrogen content 0f the alloys did not exceed
- 0.18%. Sheets 0F 3 mm thickness were used immediately after
ing and etching. It was found that with contents of B-stabilig-
lements between 0.6 and 0.8%, the Properties of 9y alloys of
ystem Pi-Al-Cr-Pe—-35i-3n in the heat-affecteq sone are changed
an insignificantly snall extent, for g very wide ra
vers of the thermal ¢ycle of welding (the cooling rates
5 times of the metal being above ihe g — 3 transformation tem-
perature)., The properties orf the joi i )
Ctrease somewhat as compared with the basis metal if th
content of the alloy does not exceed 4.5%, In the bresence of 1.3 -
1.8% of B-stabilizing elements, the alloys tend to harden and over-
neat under welding conditions. At g B—stabilizing content of 2.3 -
2.8%, the alloys become very prone to hardening in the Zone adja-
The properties of alloys containing 3.5 - 4.5¢
41l and 0.6 - 1.3% B—stabilizing elements decreases to only a very
slight extent after welding, Alloys of this System exhibit a sa-
tisfactory weldability if tne U.T.S. of the basis metal after roll-
ing does not exceed 95 - 105 kg/un2. There are 4 figures, :
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SOKOLOV, Yu.V., kand,tekhn.nauk; SHORSHOROV, M,Kh., kand.tekhn.nawuk

Effect of the composition of halide fluxes on the properties of
welded joints in chromium-nickel alloys, Svar, proizv, no.3:1-4

Mr '63, (MIRA 16:3)

1. Institut metallurgii im. A.A.Baykova,

(Chromium-nickel alloys--Welding)
(Flux (Metallurgy))
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AUTHOR: Krasulin, Yu. L.; Shorshorov, M. Kh. b S

TITLE: Wedge test for evaluating the effect of cooling rate on the polygonizationf B '1
of single-phase~structure welds ‘ ; - _ - B N

SOURCE: Avtomaticheskaya svarka, no. 7, 1-963;'17-7'

TOPIC TAGS: welding wedge test, E186§ alloy, poiygo?zation Q_f :weiids' y

ABSTRACT: A weld~testing wedge made from OKh18NOT &usteni_tic ‘steel was used to, - W
’ dotermine tho oritical rate of eooling at which the polygonization of EIB68 ,{ N
< (Kn25N60B15) heat-resisting nickel alloy i5 suppressed, The alloy was welded on = - [
\‘mndent double-electrode arc, with a 1.6-mm welding wire. EI868 alloy . -
is a single-phase solid solution strengthened by (about 16 per cent of) tungsten. .
Metallographic studies revealed that at the cooling rate ‘of over 100 or Eﬁﬁ_per 7’ o
sec. the polygonization boundaries in the welded-on metal disappear. Five micro- = . |8
B . photographs are presented. Additional alloying of 8 per cent Mo (Mo-wire added in - RS
R the weldingarc) resulted in reducing the cooling ra% to 40C per sec. The critical -:
. rate of deformation, which determines the hot-crackiresistance of the welded-on

B metal, was found to be 2.8 and 7.3 mm per min. for EI868 and EI868 plus Mo .
. ; Card 1/2 o 7 - —\-"\'
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KRASULIN, Yu,L., inzh.; SHORSHOROV, M.Fh., kend. tekhn, nauk

Regulating heat and diffusion processes in the'metal fugion
zone during welding end hard facing. Svar, proizv, no.,8:13-
16 Ag ‘63, (MIRA 17:1)

1, Institut metallurgii imeni A,A, Baykova,
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