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Device for measuring friction forces during upsetting, Trudy
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" Equipment for synchronous recording of stresses and dimensicns of
specimen subjected to compression and stretching. 7Trudy Inst.ret.
no.9: 87-89 '62. (MIRA 16: 5)

‘ (Testing machines)
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AUTHORS: Pavlov, I. ., Rastegayev, if. V. and Falaleyeva, 2. S.

~

TITLZ: On recrysta.lization and grain growth at small critical
deformations

SQURCE: arademiya nauk SSSR. Instizul metallurgii. Trudy, no. 9,
Moscow, 1962. Voprosy piastiches«oy deformatsii metalla,
96-104

TZXT: Tre available results on recrystallization of metals after
deformation are contradictory mainly because non-uniform deformat-

ion usually occurring during lests complicates the physical mecha-

-:sm. To avoid %his complication ine authors used uniform ‘materials V//
ar.d . V. Rastegayev's technigu (cylindrical samples have asbestos- 2
filled recesses in their plane ends and are compressed between pla-
tes), which produced uniform deformation. The tests were carried

out on two alloys / Abstracter's note: Compositions and designa-

tions of the alloys are not specified 7 which were difficult to de-
~form. NO, 1 alloy was used in the form of annealed hot-forged rods,
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arnd No. 2 alloy in cas: argd annealed hot-forged states. Compress:on
of cylinders (20 mn diameger ard Leignt) at 20 or 1200 - 1250°C pro-
duced deformations of 40 - 80%, It was foilowed by annealing at
1200 - 12500C after the 200¢ compression, and by quenching after the
1200 - 12509 coapression. Irrespective of the initial grain size
(which ranged from 0.6 to 5.5 mm) and the temperature at which de-
formation was carried out, new grains appeared and grew at all sta-
ges of the treatments applied to tre samples. When these new grains
Let, selective recrystallization (growth of some grains and not the
others) took place. The éxperimental evidence does not support the
hypotnesis that selective recrystallization occurs at low values of
the critical deforma<ion (the deformation necessary to produce
strong grain growth). Senior laboratory assistants R. P, Sharkova
and V. M. Xondrat'yev took part in the experimental work. There are
5 figures.

\
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AUTEORS : —Raviovy—Tv—iie, Sigaiov, Yu. M., Gurevich, Ya. 3. and

Zubko, A. M.

TITL=: Conditions during hot rolling in vacuum of various
pressures, in argon and in air

SOURCZ: axadeziya reuk S33R. Institut mezaliurgii. Trudy, no. 9,
tloscow, 1962. Voprosy piustiicheskoy deformatsii metallia,
105-106

TZXT: The present work is a continuation of an earlier investiga-~
tion by Ya. B. Gurevich and i. M. Zuuxo. The present authors stu-

died the effect of vacuuzm (10~ - 105 mm Hg), of pure argon and

of air on the coefficient of ‘riction, and orn geometrical and force
parameters ol rolliing. The materials subiected to rolling were pure
iron and nickel. The rolling tests were carried out at 1100°C at -~
the rate of 6.5 m/min which produced 30% deformation. The rolling
nill was of the construction developed at the KhFPTI AN USSR (Knar'-
kov Physico-Technical Institute, AS UkrSSR) which had 85 mm dia-
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meter rolis made of 'LiX15{ShXhiS) steel. Vacuum was measured with
a BUT-1{(VIT-1) gauge. Samples were 150 mm long and 10 x 12 nm in
cross-section. The coefficient of friction and the resistance to
deformation rosa in vacuum on decrease of pressure, in argon the
coefficient of friction was the same as an 10~ - 10-3 mm Hg va-
cuum. In air the coefficient of friction was tne lowest. There
are 2 figures.
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AUTHORS Pavlov,1. M, Danil'chenko, A N . Rastegayev, M V  Mezis, B Ya., Dzugutov, M Ya
—_—

and Vinogradov, Yu. V

TITLE The influence of plastic deformation during rolling on the ume to failure, and on 1he
mechanical properties of heat-reisisting aloys

SOURCE. Akademiya nauk SSSR. Institut metallurg

ii. Issledovaniya po zharoprochnym splavam
v 9 1962. Materialy Nauc

hnoy sessii po zharoprochnym splavam (196] g), 108-13
TEXT  In an article published in vol. 6 of this series, the same authors (exce
above influence should be investigated for every heat-resisting alloy individually In the present article, a ncn-
defined alloy designated as “Alloy B usually used for flat forgings was investigated Asa critenion of its
heat-resistance the time was taken to failure at 800°C, and 1ts plasticity was evaluated from its shock resistance
at 800°C, and at room temperature. It was concluded that the time to failure of this alloy a
properties can be increased by plastic deformation with subsequent heat-treatment This 1acr
due to the close-packed lattice of the acicular strengthening phase There are 3 figures

pt Paviov) concluded that the

ease 1s probatly
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AUTHORS: ~elavlovy—Ie-fie, Sigulov, Tu. M., Gurevich, Ya. B, ard
Zubko, A. M.

H
-
3
|
tu

On the temperature dependence of some hot-rolling para-
meters in vacuum and in air

Akademiya nauk SSSR. Institut metailurgii. Trudy, rno. 9,
Moscow, 1962, Voprosy plasticheskoy deformatsii metalla,
109-114

w
(@]
[
jas]
Q
t=3

PEXT: The present worg is a continuation of an investigation by
the suinors reported in the preceding paper (pp. 105 - 108 in the
present issue). Rolling tests were carried out on pure iron (0.01%
C) ard nickel at temperatures ol 800 - 1200°C using a UHUUHM
(PsKIIChK) rolling mill under the conditions described in the pre-
ceding paper. Temperature was measured with a thermocouple and an
cn?P (SPR) potentiometer. The coefficient of friction of both iron
and nickel was lower in air than in 1077 mm Hg vacuum. In air and
in vacuum the temperature dependence of the coefficient of friction
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of iron had a maxioum at 9OOOC, but in vacuum the friction passed

also through a minimun at 1000°C and then rose with temperature., In

the case of nickel the coer t of friction fell with increase

of temperature in vacuum, but in air there was g maximum at 990o°C.

The resistance of deformation ang other rolling parameters varied

with the atnosphere angd temperature roughly in the sape way as did /
the coefficient of friction. There are 6 figures. -
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Zavlov, L. M. and Krupin, A. V.

Irvestigation of stiress concentration due to defects
in materials

Akade:iya nauk S5SR. Institut metailurgii. Trudy, no. 3,
“OSCOW, 1962. Voprosy plasticrheskoy deformatsii metalla,
2.-131

T:A;. The autnors Investigated the effect of occlusions and de-
cts in metals acting as stiress concentrators. letals were mod-
elled by phrenol z.dehyde sheet and stress distribution was investi-

gated by trhe standard pnotoe;asu‘p metrod. Four types of defects
were studied: (I Circular and oval holes; (II) square and rectan-
gular holes; (III) rhombic holes; {(IV) holes of triangular, hexa-
gonal and other shapes. The authors found that the defects (holes)
wr.ich were elongated or had sharp corners produced higher stress
concentrations than those of circular or oval snape. The most harm-
_ful orientation of defects was that with thneir long axes at right
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angles to the applied stress, Ir vie nholes were filled with some
otner Laterials, Simuiating <oreign bodies in a Znetal sheet, the
Stress concentration was Tound to depend on the geometry of the de-
Tect, elastiec properties of the filler (foreign body) and on whethep
tre filler was attached rigidly to thne rest of the material or whe-
ther it was filling the defect loosely. Defects closely spaced to
One anotiher produced nigher stress concentrations than those whi
were widely spaced. There are 10 figures and 1 table.

Irvestigation or Stress

-
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Investigating the relationship between the friction coefficient and
speed and pressure on a special unit, Trudy Inst.met. 00,9:139-146

'62- (
MIRA 16:5
(Friction) )
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AUTHORS:

TITLE: Investigating the effect of te
the cold rolling of titanium

SOURCE: Akademiya nauk SSSR. Institut

Moscow, 1962. Voprosy plastich
147-158 .

TEXT:

tive agents, nineral o
neral oils with surface-active additives,
esters. It was found that the lubricants
also suitable for titanium.

rolling of titanium were natural animal fats,
turated fatty acids, and complex synthetic esters.
oils and emulsions used in ultrasonic machi
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Commercial titanium &T-1 (VI-1) and steel
of 1.2 mm. thickness, were cold-rolled using one O

of the fdllowing types: vegetable oils, animal fats,
ils of various viscosities and purities, mi-

The most affective lubricants for cold
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Pavlov, I. M., Belosevich, V. K. and Chamin, Yu. A.

chnical lubrication on

metallurgii. Trudy, no. 9,
eskoy deformatsii metalla,

08 KN (08KP), both
£ 30 lubricants
surface-ac-

and complex synthetic
suitable for steel were

high-molecular sSa-=
Some vegetable
ning were also recom-~
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Paviov, i. M., Shelest, a. Ye., Tarasevich, Yu. F. and
— -
Shakhov, V. L.

A study of the hot and warm roiling conditions for some
titanium alloys

Akademiya nauk SS5R. Insiitut metailurgii. Trudy, no. 3,
MNoscow, 1562, Voprosy plastichesXxoy deformatsii metalla,
159-163

PZXT: Conditions of liin at 500 - 110003, of pure BT-4 (V2-1)
titerium and alloys 1, 2 and 3 were siudied al tne Laboratoriya
oorzbotki metallov davieriyem Instituta metallurgiil AN SSSR (Labvo-
ratory for 2Pressure Treatimernt of Metals, Institute of Metallurgy,

AS USSR) / Abstiracter's note: Compositions of the alloys not speci- V//
fied /. Samples of 10 x 15 x 150 and 13 x 65 x 180 om dimensions E?
were roiled in a laboratory milli "duo 200" with polished steel

rolls. The rate of rolling was 0.5 m/sec and the reduction of thick-
_ness was 20, 40 and 60% for samples of 10 x 15 mm cross-section,
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A study of the hot ... 0207/D308

and 13 or 35% for samp.es of 13 x 6% mn cross-section. The titanium
alloys showed high plasticity: 60% reduction of thickness was
reached at 8009C without fracture. The temperature dependence of
the lateral spread is shown graphically for various degrees of de-
formation. The allotropic transformation at about 800°C produced a
sudden decrease of trne average pressure of the metal on the rells.
The displacement of the resultiant pressure was investigated as a

function of deformation and temperature. There are 5 figures.
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AUTHORS:: ’avlov, I. M. and Ushakov, Ye. V.
—_— T
TiTLE: On determining the true resistance 10 deformation by
shock compression of samp.es with recesses in their
erds
30UrC=: Axademiya nauk “35R. Institut metailurgii. Trudy, no. 9,
Moscow, 1362. Voprosy plasticheskoy deformatsii metalla,
164-168
PEXT: M. V. Rastegayev's method was used to study the resistance
to deformation (piasticity) of Armco iron cylinders 12 mm in dia-
meter and 15 mm hLigh. Tne purpcse was to find the conditions which u/k/

produced the most uniform compression on dropping & hammer oOn the
sampie. The optimun conditions were ootained when cyiindrical re-
cesses of 0.5 mm depth and 11 pm dizmeter were cut in the two plane
ends of a sample ard £illed with stearic acid, OT salmitic acid

or with Wood's alloy. Piiling the recesses with other lubricants
_produced less uniform deformation. Under optimum conditions fric-
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tion between the compressing plates and the sample ends was practi-
cally eliminated and uniform compression was obtained up to de-
formations of 30%. Even for deformations of 70% the central (nea-

rest to the axis) portion of the cylinder exhibited uniform com-
pression. The authors followed V. G. Isopov's suggestion and used

the ratio D/DO as the measure of plasticity: Here D0 is the initial \/f/

diameter in the plane at right angles to the cylinder axis and si-
tuated av an equal distance from the two plane ends; D is the final
diameter. D/DO values were found to be more reliable than h/h0

(h = neight) whick is normally employed. There are 6 figures.
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PAVLOV, I.M.; USHAKOV, Ye.V.

Determining effective resistance to deformation by upsetting specimens

having fece grooves. Trudy Inst.met, no.9:164~168 '62,
(MLKL 16:5)

(Deformations (Mechanics))
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L1300
AUTHORS: Pavlov, L. M., parasevich, Yu. F. and Shelest, A. fe.

TITLE : Determining specific pressures during cold rblling of

alunminum

Institut metallurgii. Trudy, no. 9,

SOURCE: Akademiya nauk SSSR.
matsii metalls,

Moscow, 1962. Voprosy plaaticheskoy defor
169-176

J-41{AaD-1) aluminum, 4.5 mm thick and 32 - 34 mm
wide, were cold-rolled on &an experimental mill "200" at 0.5 mm/ sec.
The reduction of thickness was 0.5 mm per pass. The "specific pres-
sure” (defined as the average force, exterted over unit area, by
the metal on the rolls) was measured with instruments developed by
A. I. Grishkov. A d.c. amplifier 3T-4-55 (ET-4-55) and an oscillo-
graph Mn():L(MPO-Z) were used to record variations of pressure at
several points across the width of the strip. The oscillograng
were corrected using Yu. F. Parasevich's technique. The specific
_pressures were peaked at the center of the strip; they were always

pEXT: Strips of A
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Relationship between resigtance to deformatio
n and temperature
and speed conditions. Trudy Inst.met. no,9:177-184 'ZEP:B

(MIRA 16:
(Deformations (Mechanics)) &
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f- PAVLOV, I1.M.; BELOSEVICH, V.K.
AT 2=

friction coefficient during upsetting

end the sliding track, and the role of surface-active e;is;.zn;e)a;

in lubrication. Trudy Inst.met. 10,9:202-208 162, (ML 3
(Forging) (Lubrication and lubricents)

Relationship between the
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Value of the l‘ricticm coefficient during cold roll. t%:m 'trJii,)/ Jng%.
Mute n0.9 2(»‘213 .&O 4 ()

(Rolling (Metalwork))
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PAVLOV, I.M.

e et

ing. Trudy Inst.met. no.9:214-234 '62.
Terminology in rolling rudy s 16:5)

(Rolling (Metalwork)-~Terminology)

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012396



86-00513R001239:

PRHEET B GaTHF S 1 RTLGR 4T v iwr o em k‘

. nauk; SUVOROV, V. A.
PAVLOV, I. M3 MEXHED, G. N., kawd. tekhn, naukj R
~___'_____—-—-‘-‘——"

1)
lo.]2:75—7‘ '62. MIRA 16
1, Chlen-korrespondent AN SSSR (for Pavlov).
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Equating characteristic angles , the torque and the

work of rellimg with irregular dietr:lhtion of pressure and

friction ferces, Sber. Inst. stali i splav, no.40:7-1; '62,
(MIRA 16:1)

1. Chlen-korrespondent AN SSSR,

(Re11ing(Msetalwork))

)
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PAVLOV, I. M,
/‘———\
Inst. stall
Cencept of the resultant force of rolling. Sber.
i splav, no.40:15-24 '62. (MIRA 16:1)

1. Chlen-korrespendent AN SSSR.
(Rol1ing mills)
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PAVLOV, I, M,; BRINZA, V, N,, inzh.

— e
lemination during the rolling of bi.metal, Sbor. Inst. stali
1 splav. no.40:152-158 '62, (MIRA 16:1)

1, Chlen-korrespondent AN SSSR(for Pavlov),

(Laminated metals—Defects)
(Re11ing(Metalwork))
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AUTHORS 3 Paviov, I.M., Corresponding Member AS USSR,
~prinza; VN7, Engineer

TITLE: Contribution to the problem of the bond of titanium to
steel in the solid state )

SOURCE Moscow. Institut stali 1 splavov. sbornik. no, o0,
: 1962. Protsessy prokatki. 160-164 ' ¢

\

TEXT: The behaviour of the contact zone between titanium and

steel bi-metal components under common plastic deformation was

studied by the authors with particular reference to the formation

of a diffusion zone and the properties of the transition zonée.

The experimentdl methods have been previopsly described by the

same authors. (Tsvetnyye metally, no.l0, 1961). It is nov found /
that with increasing pressure the thickness of the diffusion L
inter-layer diminishes. Beyond a critical pressure, the diffusion
inter-layer thins out and may even vanish, The change in the
thickness of the diffusion layer is associated with the phenomenon

of its being squeezed out by the less pliable layers of titanium

and steel. As the diffusion jinter-layer becomes thinner its
microhardness approaches that of titanium and steel, The
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PAVLOV, I, M, OSADCHIY, V, Ya,, kand. tekhn, nauk

Rature and mechanism of metal king
stie duri 14
. friction, Sbor. Inst. stali i #splav. no.w:;lg;legin%&.

(MIRA 16:1)
1. Chlen-kerrespondent AN SSSR (for Paviev), -

(Rolling(ﬂat.aluork)) (Frictien)
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PAVIOV, I, M,; MAKEYEY, D, I., inzh.
Effect of tbe working direction on the recrystallizatier
process of 08 steel, Sbor, Inst, stali i splav, no.40:181-199
162, MIRA 16:1)
1. Chlen-korrespondent AN SSSR (fer Pavlev).

(Steel—-Cold working)
(Crystallization)
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E_AXLQL‘I_.‘H.; OSADCHIY, V. Ya,, kand, tekhn. nauk; SUVOROV, I, K.,
kand, tekhn, nauk

Increasing the resistance pf passes on 250 mills to sticking
end wear., Sbor. Inst. stali i splav. no.40:225-234 ‘62,
- (MIRA 16:1)

1. Chlen-korrespondent AN SSSR-{for Pavlov).
(Rol1ing millse)
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PAVLOV, i. M.; POLUKHIN, P, I., prof,, doktor tekhn, nauk;
ZHELEZNOV, Yu, D., inzh.; POLUKEIN, V. P,, inzh.

Photoslastic method for the investigation of stresses in rolls
and in the strip during rolling. Sbor. Inst. stali 1 splav.
n0.40:264-276 ‘62, (MIRA 16:1)

1. Chlen~korrespondent AN SSSR (for Puvlov),

(Rolling(Metalwork))  (Photoelasticity)
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NUSIEHIN, A,M., kand, tekhn. nauk; PAVLOV, IM.s OSADCHIY, V,Ya,,
kand, tekhn, nauk

Roll frooving for three=high reeling mi;le'of dlagonal rolling.
i splav. no,408327-32 .
Sbor. Inst, stall i splav & ( 1601)

1. Chlen-Xorrespondent AN SSSR (for Pavlov)
(Rol1s(Iron mills)) (Pipe mille
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PAVLOV, I. M.; MUSIKHIN, A. M., kand. tekhn. nauk; OSADCHIY, V. Ya,

Metal pressure on the rolls of a three-high reeling mill of
disgonal rolling. Sbor. Inst. stall i splav. no.40:735-337
162, (MIRA 16:1)

(Pipe mills) (Pressure)
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PAVLOV, I.M.; OSADCHIY, V.Ya,

Effect of the speed of rolling in automatic rolling mills on
pipe zuality, Izv, vys. ucheb, zav,; chern met. 5 no.1:121..

123 ¢ (MIRA 15:2)
1, Moskovskiy institut stali,
(Pipe mills) .
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PAVLOYV, I.M.s LITOVCENKO, H.V. [Litovchenko, N.V.]

PUE i
Rolling process for the periodic profiles of armture steel. Analele
metalurgie 16 no,1:64-87 Ja-Mr ‘62,

e m -
Y
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‘\_EEYEQYL‘I.M.; OSADCII, V,I. [Osadchiy, V.I.)

Influence of the lamination speed in the au

tomati )
qgality of pipes. Analele metalurgie STyt on e

16 no.4:130-132 0-D
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5/032/62/028/002/026/037

B124/B101
AUTHORS : 3323914*1*<m" and Ushakov, Ye. V.
TITLE: Determination of the true resistance to compressive

deformation
PERIODICAL: Zavodskaya laboratoriya, v. 28, no. 2, 1962, 224-226

TEXT: ©The mean values of stresses and deformations along the heignt of

the sample on contraction are generally used to plot compression diagrams
whichk give, however, no true values for the resistance to plastic deforma-~
tion in any part of the non-uniformly strained sample. A method also

used by V. G. Osipov (Zavodskaya laboratoriya 21, 9 (1957); ibid., 24,

6 (1958)) was suggested for eliminating the effect of friction. The

sample was placed between two auxiliary samples of the same diaceters, y/
which transmitted the pressure obtained from pressure plates to the sanmp.e,
and absorbed irregular deformation due to friction. This method is, how- 7
ever, inaccurate, particularly at medium and high deformations. When

high samples of regular shape are studied, and deformation and stresses

are determined from the change of diameter in the central part of the

Card 1/%2
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S/032/62/026/062,/026/037
Determination of the true resistance ... B124/B101

sample, most of the defects of this method can be overcome. The true
deformation e can be calculated from e = 2 ln(Dz/D1), where D, is the v//

diameter of the initial sample, and D2 is that of the strained sample, -

measured at half the height from the faces. A series of experiments were
performed by the authors to verify the possibility of determining the
true resistance to deformation from the stress and deformation measured in
the central part of the high sample (Fig. 1). There are 2 figures and 7
references: 4 Soviet and 3 non-Soviet.

ASSOCIATION: Institut metallurgii im. A. A. Baykova (Institute of
Metallurgy imeni a. A. Baykov)

Fig. 1. Compression diagrams of irmco iron plotted with measured sample
diameters at a distance of half the height from its faces, compared with
data on the contraction of lathe-worked samples: (1) - (4) D/H equal to

0.36; 0.57; 0.8; and 2, respectively. Legend: (@) kg/mmz.

Card 2/,{2
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PAVLOV, 1,M,; GUREVICH, Ya.B,; ORZHEKHOVSKIY, V.L.; SHELEST, A.Ye.;
—"""""BASHCHENKO, A.P.

Bffect of conditions of titsmium heating on the indices

f hot rolling, 7TSvet. met. 35 no,7:75-79 J1 '62,
oF Tt ToTine (MIRA 15:11)

(Titanium)
(Rolling (Metalwork))
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FINKOVSKIY, Viktor Yaklevich, kand. tekhn. nauk, dots.; ANTIPOV,
Ivan Timofeyevich, kand, tekhn. neuk; PAVLOV, Ivan
Mikhaylovich, inzh.; Prinimal uchastiye MIFAYEV, +A., inzh.;
TMIRKIN,ATI, Tfizh., retssnaenty BUROV. M.1., red.; SHURYGIRA,
A.I., red. izd-va; ROMANOVA, V.V., tekhn. red.

[Handbook on horizontal and vertical control for aerial
photographs by the phototheodolite surveying method in making
topographic maps at a 1:25,000 scale] Posobie po planovo-
vysotnoi priviazke aerosnimkov metodom fototeodolitnoi s"emkd
pri sozdaniil topograficheskikh kart v masshtabe 1:2% 000, Mo-
skva, Gosgeoltekhizdat, 1963. 150 p. (MIRA 16:7)
(Photographic surveying)
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. ACCESSION NR: AT4014064

,'AUTHQE Chamin, L. A.; Belosevich, V. K. ; Chamin, Yu, A. ; Shakhov, V. L.; Pavioy,

;:E,_h,‘f;‘ Pedos, L F..
| TTALE: Extract from an article on lubrication in cold sheet rolling

B!
{
Lo
\
-

? SOURCE: Fis, ~khim, zakonomernosti deystviya smazok prl obrabotke metallov davieniyem,
i Moscow, Izd-vo AN 8SSR, 1963, beginning with "'V SSSR na peskol'ky*kh, . . "' on page 87

" through page 101

TOPIC LAGS: cold rolling lubricant, cold rolling, lubricant, palm oil substitute, mineral -
oil, animal fat, vegetable fat, castor oil .

i ABSTRACT: In several Soviet plants investigations have been made on replacement o§ palm
. | ofl as lubricant in sheet rolling by domestic substitutes on the basis of vegetable and al
.| fats, and by lubricants on the basis of synthetic fatty acids. In one plant, the standar ‘
| mineral emulsion B has been used on the rolling mill 320/600 x 680 for cold sheet rolling.

On the basis of the investigations, the mineral emulsion has been replaced by more e foient
technological lubricants. Palm oil, castor ofl, and bes! tallow were investigated, Injanother
case, palm oll, artificial solid fat (Salomas, obtained as the result of action of chemidal com-
\ pounds from oils), and cgstoroﬂhnbnntﬂodndoompanq as lubricants on the corfinuous

|
|

oo
‘c'ﬂld.d 1/3 L \' ' ,"‘.‘.f,_:":.';;’."'.."f"..‘"’??:.‘._‘.:’."""‘t':‘"f'..’"“"
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rolling mill 244/600 x 650. Positive results have been obtained, resulting in g production :
rise of 30-40%. Similar experiments have been conducted on the four-high reversive rolling {
. mill 180/600 x 650 for stainless steel 1 Kh 18N9T (Ya/ID) cold strip rolling, In thig case,

e
o0
®
o
g
g
2
9
g
2
—
15
g
o
B
&
g
a
]
8
b
£
o]
g
8
]
8
g
e
(]
=4
£
g
0
3
=
5
®
S
®
a
jod
<
(1]

; reducing the number of heat treatment ang pickling operatio, . However, because of scarcity
: of fats of organic origin, further development has been directed toward finding synthetic

s e

During these tests, castor oil has been the most effective lubricant, requiring the least

power. Processes of annealing, - descaling, pickling, and tinning have not created difficulties !
* during manufacture of strips, and the quality of sheet has not been impaired by the lubricant, F
" With regard to the search for new synthetic technological lubricants in cold rolling, a sub- :
! stantial disadvantage exists; the lack of emulsions which 8re inexpensive and more efficient 3
b : 3

j . o

. |
— e,

‘Cord_ | 2/3
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! than such of mineral of]s,
: to mineral emulsions has o
i and that emulsions on the b
. @re unstable and {nsuffi
o ASSOCIATION: none
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U 5/279/63/000/001/001/025
S gy e

:”‘:AUTnbnsiﬁ‘jpavio§,:z.u.,{orzhckhovskiy;'v;L.;'Gurevich. Ya.B. and
: .. Shelest, A.Ye.. {Moscow) . - . . . . ’

Thh?éfféctfbf:iﬁeﬁrbll’matefiéllaﬁdféﬁrraéé-fiﬁish

on some paramboters of hot-rolling in vacuum

. PERIODICAL: - Akademiya nauk SS5SR, Izvestiya. Otdoleniye
00w, tekhnicheskikh nauk. “Hetallurgiya i gorroye delo,
S . me. 1, 1963, 1% - .17 - e : :
TEAT:+ . -Cast iron and steel {WX15 {ShKh15) and 3X288 (3xn2v8))
~rolls, 85 . mm dn diam_ger,._ Wera usod in the exporimoents conductaed
S dn s vacuum of A~ 1077 mm Hgoon steol 20 test piscos, prelieated to
01100 OC.':Various‘surface-finishes:of'thé rolls, corresponding to
"7 elass 4, 7 and 16 of the degree of flatness {as specified in
.TGLT (GOST) 1 2789-59) - were obtained by turning, grinding and
. polishing the rolls.: Test plecos with various surface finishes
7 were prepared by grinding, milling or planing in pither longitudinal
~.or.transversec-directions. . A constant reduction of 30% per pass was
‘us'ed- in ‘the experiments conductod at a rolling speed of 6.5 m/min..
" .. The roll pressure, xroll torque, peripheral roll spoed, forward : ]
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alip and tho speed of motal 1eav;ng the rolls were mensurcd 1n'~_‘
each’ oxporiment. The. lateral-spread coefflczent was, caltulated - .
on-the basis of ‘the- constant-volume. law. ~Tho friction: coeificlantsfg
were determinod with the aid of a braking device and; calculated .
from data on.tho ‘forward slip. - Somo of the typical rosults B
: obtaiacd on, ground test pileces are roproduood in’ Fig.:45 whoroothn
histograms show the variatign: in. (a) friction force! s Xa/mm™, ..
(8) roll pressurc - P, kg/mm”, - (B) lateral-spread coe f;cacnt a,
“i(v) . friction: coefficient -f and (9)  forward slip 'S, -, blocks
--1=6  relating to: ‘1 = ground cast-iron rollsj 2 - turned cast-
f'itpnAPOlls'f 3 - pollshed steel ShKhl5 rolls; . H - ground steol .
. ShKhl5 rolls; .5 .- ground steel 3Kh2V8 rolls; ™ 6 - turned stoecl

7 i ShKhl5 rolls. The general conclusion:was that tho friction -

~ 7 _coefficient in hot rolling. was affected more by the material. angd.’
: .]surface finish of the rolls than by the surface condition bf :g,fgyf~

the metal rolled.~, There are h figures. L 5 ST a~f“-:.'

fSUBMITTED.n 'July 17, 1962
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PAVLOV, I.M. (Moskvae); OSIPOV, V.G., (Moskva)

s

Consecutive patterns of the strained state in a disk under

. AN SSSR. Otd, tekh, nauk. Met, i gor. delo no,<:
s Mok (MIRA 16:10)

112-115 Mr-Ap ‘63,
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PAVLOV, I.M., assistent

Izv
Pulse synchronizer for the MIV-1 eerial camera shutter, .
vys. ucizb. zav,; geod. i aerof. no.3:117-120 '63. (MIRA 17:1)

1. Novosibirskiy institut inzhenerov geodezii, aerofotos”yemki
i kartografii.
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& ! 3251?5016 é-‘ i m(x)/m(q)/m(m)/ans AFFI‘C/ASD“ Pf-h JD/HM/I "A’?’O
' 51’5002591 R 5/0279/63/000/005/0125/015 é ?

AUTHOR~ Pe.vlov, I. M, (Moscow) s Bashchenko A. P, (Moscov) 3 Gurevich», Ya. B.

(Moscw)m, V. L. (Moscow), Shelest, A. XQ,. (Moscow)

TI'I‘IE Dependence of the rriction eoerﬁcien‘b on tempera.ture and ambient medium f .
1n rolligg of iron, titanium, molybdenum, a.nd niobium 'VI\ e .

SOURCE" AN SSSR}\,’ Izv, O‘bdﬁekhnicheek%m nauk. Metmurgiya i gornoye delo, '
‘no.. 3, 1063, 123-126 : - 2 .

TOPIG ’IAGS “hot. roll:lns, vacuu;n, :lnerh atmosphere, e.rgorx, 1:ron, titanium, : R
Jmolybdenum, h o 1) 1 m, friction coerﬁ.cienu, ‘temperature dependence, ecale S S
Lo formation ‘ T TR R T T SRR X

TR RSO

= ABSTRAC'I" 'l‘he temperature dependence or the :riction coerﬁvient in the hot
 rolling.of iron, titanium, molybdenum, and- niobium under different conditions
.- has-been studied. Speclmens were. ‘rolled at = constent speed of ) m/min nt a -
" temperature varying from 800 to 1200C in a vacuum, in &n argon stmosphere -
(o 005% 0,, 0.01% N), or in i¥e alr.: Test results showed that with rolling in -
. adr the: friction coefficient! ¥or iron, which is about 0.38 at 800C, increases
! to a maxiumm of 0, Es at 9000 and then decreaees gradua.lly to 0,22 at 12000
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The '1n1tial,.~;hdreé§é;1s'_expla'.'1ned--b‘v[,the_'decreasingi‘resiatanq'e of iron to de~ - i . I
- formation, and the subsequent decrease, by the effect of iron scale, which =~ BOE
i softens appreciably above 1000C and acts s a lubricant, The friction coe?-. H
o7 i ficlent of titanium increeses slightly as temperature increases from 800 1o Lo i

-~ 1..900C, ‘probably owing to some peculiarities :of the @-to-B-trensformation., Ine R -

.. creasing the temperature to 1200C incresses the friction coefficient, probadly . @ -
; - dbecause Of decreasing specifie pressure, : T{tanium scale does not soften in the - B
~7 i temperature range investigated and hence does not mct as a lubricant tut rather i
.- increeses the friction. The incremse in the {riction coefficient of molybdemm
~xolled im air, from sdout 0,35 at 1000C to 0,45 at 1200C, is probably caused by i .- .
./ "the increasing surface roughness assccisted with the inecreasing volatility of. P

~ molybdenum oxides and the consequent surface. cleanliness, The friction coef- -
~ ficient of niobium in air drops from 0,42 at 1000C at 0,37 at 1250C, owing to

-the action of the scale which, in this temperature renge, spreads on the matal
©_ and forms a dense, smooth surface, The effect of the scale on the relationship

. i of the rolling tem&rature and friction coefficient 1s confirmed by the data on =~ 7 -
- 1. _rolling in vacuum|fr in argon (the detter corresponds roughly to B vecwum of o
"+ .0.1 mm Hg). As etmospheric pressure decreases from 760 to 0,00001 mm Hg, %he
' .friction coefficient of 4itanium decreases, vhile those of iron, molybdenim, and
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5/133/63/000/003/003/007
AOSh/A126

Zhuchin, V.N., Engineer, Pavlov, I.M., Corresponding Member of the
Acadermy of Sciences USSR ’

The friction coefficient in cold rolling

PERIODICAL: Stal', no. 3, 1963, 231 - 234

TEXT: The friction coefficient in cold rolling depends on a number of
factors, including the are of the bite. Although various methods have been es-
tablished to calculate the average friction coefficient these do not account for
the fact that during rolling the work rolls become flattened to some extent
which also affects the arc of the bite and, consequently, the friction coeffi-
cient. From calculations and test data formulae were derived to determine the
friction coefficlent, allowing for the flattening of the bite arc and in accord-
ance with the torgue. The tests were carried out with 979 HM (E7T9NM) soft-mag-
netic precision steel strips.3, 1, and 0.3 mm thick. The tests covered the ef-
fects of the flattening of the work rolls in the defcrmation foous, of reduotion,
strip thickness, rolling with and without lubrication, etec. In the case of an-

. Card 1/2
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8/133/63/000/003/003/C07
The friction coefficient in cold rolling AO54/A126

nealed and work-hardened (to 25%) 0.3 - 3.0 mm thick strips the friction coeffi-
¢ient was found to increase from 0.015 to 0.07; for strips work-hardened to a
higher degree (50 - 70%) it showed an increase from 0.015 to 0.045. When the
relative reduction in cold rolling was raised from 4 to 20%, the friction coeffi-
clent increased by & factor of 2. The effect is more pronounced in strips pre-
viously work-hardened, whereas in the oase of 0.3-mm strips the change of rela-
tive reduction does not affect so strongly the friction coefficient. Its high-
est’ value is attained when rolling without lubrication, the lowest upon applying
castor oil as lubricant; & medium value is obtained when the rolls are lubricat-
od with an emulsion. In general, lubrication decreases the friction coefficient
by a factor of 1.5 - 2.2 as compared to that for dry rolls. There are 4 figures.
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~t.:\1'_j;}mpI° m: niobitmrolling, rolnng in g i e |
alr, roll:lng 1n wcuum z_ung Lo
argon; cxidation, mali.ng aurtace hu‘dnm,’spread, torwa:rd s:ipfomcuiﬁ, rbﬁu

s "; weasm

- ;gn mgf Bg&amealed 8t -

+ Several -

. .::mmﬁ*ﬁ:&&ﬂ:ﬁ:&&zﬂmm,‘Jzzpzmw 10 805 320 o e
_'v.-in a:!.r, and several were heated a.nd roned vi:c:::ed ggoa;m-;fmﬂgse) '&m rolled :
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f‘intensive sealing a.nd a sharp increase oi’ suri‘ace harﬁness due to the absorohion
*-_ of .active gases, especlally oxygen, Nb held for 90 min in air at 11600 had a
- surface hardness of approximately. 310 kg/mm sup 2 compared with an initial
* hardness of approximately 130 kg/mm sup 2, Heating In vacuum or in evacuated
" ampules under the same conditions increased the surface hardness only to
approximately 150 or 160 kg/mm sup 2. Higher tempsrature and prolonged heolding

R 4dncreased surface hardness and the depth of axygen penetration, Spread, forwerd

slip, specific’ “Friction, and the friction’ coefficient tenglto decrease in rolling
- in air and are generally lower than in rolling in vacuum;[Rpecific roll pressure
~ and torque decrease with increasing ‘Temperature but are- higher than in vecwuns,
In vecuum, spread tends to increase with increasing tempersturs; while forwerd
"+ 'slip remains constant, - Rolling in.argon occupies an intermediaste position
;bet.ween vacuum and air rolling with regard to the effect on rolling
. parameters, ' Intensive oxidation of specimens heated in evacuated ampules
. -occurred during roliing in air, It is therefore recommended to heat, roll, and
- £ool nlcbium in vecuum, Orig, art has 7 ~":lgures.
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TSI, S"r*)mis* :

ZHUCHIN, V.H., inzh.; PAVLOV I.M.

Analyzing some methods of the experimental determination of de-
formation resistance in cold rolling. Izv.vys.ucheb.zav.; masnino-
str. no.7:214-220 '63. (MIRA 16:11)

1. Zavod "Elektrostal!™, 2. thlen-korresponuent AN S5Si (for Pav-
lov)e
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ACCESSION NR: ATLOO70LY $/2598/63/000/010/0245/0250

" AUTHOR: Shelest, A. Ye.; Falaleyeva, Z. S.; Pavlov, 1. M.

TITLE: Effect of cold working and annealing on the mechanical properties of AT=3
titanium alloy

SOURCE: AN 3SSR.  Institut metallurgii. Titan i yego splavyr, no. 10, 1963,
issledovaniya titanovy'kh splavov, 2L45-250

TOPIC TAGS: titanium alloy, AT-3 titanium alloy, AT-3 titanium allay properiy,
cold worked AT-3 alloy, anncaled AT-3 alloy, strain hardening effect, anucaling
effect, titanium aluminum chromium alloy, iron containing alloy, silicon containing

' alloy, boron containing alloy

f ABSTRACT: The authors investigated the effect of annealing temperature and the %
+ deformation during cold working on the structure and mechanjcal propertics of

. titanium alloy AT-3 (2.8-2.9% Al, 0.3% Fe, 0.L41 Si, 0.78-0.80% Cr, 0.01% B) by

. means of X-ray analysis and tests of ultimate strength and relative elongation.

i
I
.
'
t

Roentgenograms of samples anncaled under various conditions are presented, as well
as graphs relating the mechanical properties to % deformation during cold rolling

, @nd to annealing temperature following varying degrees of deformation. gefore

!I'jljgyg_lfﬁ,“.-

L SR SR SRS S e m e e
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" annealing, the cold worked specimens showed a deformed structure; recrystalliization
. began after annealing at 750C for | hr. foliowed by quenching in air, and was com-
" plete in samples annealed at 800C for 1 hr, and quenched elther in air or in the

. furnace. In genecral, the strength increased and plastlicity decreased with increas-
i ing deformation during cold rolling, while an increase in the annealing temperature
had the opposite effect. The Pelationship between relative elongation and ultimate
' strength of AT-3 alloys shown in Fig. | of the Enclosure may be important in selec-

" . ting the proper conditions for the manufacture of pipe from these alloys. Orig.

art. has: |l graphs and 4 roentgenograms.

Z ASSOCIATION: Institut metallurgii AN SSSR (Metallurgical iInstitute, AN SSSR)

© . SUBMITTED: 00 DATE ACQ: 27Decb) ENCL: O]

SuB CODE: MM NO REF SOV: 004 OTHER: 000
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Relationship between relative elongation and ultimate trength of
titanium alloy AT-3. Ordinate In %, abscissa in kg/mm3
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ACCESSION NR: AT4007049 S/2598 /63/000/010/0262/0264

AUTHOR: Gulyayev, A. P., Shelest, A. Ye.; Mishin, V. L., Kossakovskaya, N. N.,

TITLE: “Effect of furnace atmosphero on notch toughness of commercial grade titanium

SOURCE: AN SSSR. Institut metallurgii. Titan i yego splavy*, no. 10, 1963.
Issledovaniya titanovy*kh splavov, 262-264

TOPIC TAGS: titanium, titanium property, titanium notch toughness, titanium embrittle-
ment, titanium heat treatment, heat treating furnace, furace atmosphere, oxidizing
atmosphere, protective atmosphere, protective coating

ABSTRACT; Specimens of hot-rolled titanium sheet with an initial impact toughness of '

6 kg-—m/cm were heated in quartz ampules in an atmosphere of air, oxygen or nitrogen

or in & vacuum (0.01 mm Hg) at temperatures of 700-1200C for 10, 60 or 120 minutes,

after which the specimens were tested for impact toughness, microhardncas and weight of
! oxide film formed. Heating in a vacuum had no significant effect on either weightor impact
. toughness. Determination of sample weight after removal of the scale showed that oxida-

tion increases with time and increasing temperature, and is markedly decreased in a

Card 1/3
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nitrogen atmosphere, especially at high temperatures. However, as ghown in Fig. 1

of the Enclosuro, prolonged heating in nitrogen at 900C or above reduces the impact
toughness, so that nitrogen atmospheres also cannot bo recommended. The Impact
toughness, which increascd somewhal on heating at low temperatures due to recrystal]-
ization, decreased sharply at 800-1200C in all media. Mecasurements of the depth of

the gas-saturated layer, evaluated {rom the microhardness, showed that the depth
increased uniformly with time and temperaturc in all media. In alpha-titanium (helow
900C), however, nitrogen diffused less rapidly than oxygen, while after transformation to
beta-titanium (above 900C) the opposite was true. Orig. art. has: 3 figures.

ASSOCIATION: Institut metallurgii AN 885R (Metallurgical Institute, AN SSSR)
SUBMITTED: 00 DATE ACQ: 27Dec6d ENCL: 01

SUB CODE: MM NO REF SOV: 006 OTHER: 000

LE@r.dm —
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ACCESSION NR: AT4007049 ENCLOSURE: 01
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a b c
Fig. 1. Effect of temperature, duration.of heating and furnace atmosphere on the
impact toughness of commercial grade titanium. a. heating in air, b. heating
in oxygen, c¢. heating in nitrogen; 1 - heated for 10 min.; 2 - heated for 60
min.; 3 - heated for 120 min. Ordinate = impact toughness in kg-m/cm?2; abscissa =
temperature of heating in °C.
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AUTHOR ‘paviov, 1. M3 ‘Rastigayev, M. V.j Zharov, V. M.

"T;lfl"Lg:.;"'él‘béfo'fma:_'t;iQn_?qfv~bkrit1;1el-m"a'>:eriéls \{ :

SGURCE.ANSSR.!nstitut metallurgl !. Tiudy*, no. |4, 1963, Hetallurgiya,
meggzj_lo edeniye, fvlzlko-khimi chgsk!yg_metody* issledovaniya, 90-100

ToPIC TAGS:: ‘Brt'ttte"ma"tér:ai",:Bé';‘ttlé’inat’ar. t;rl_ttlava'my,._brtfme material
_deform»a‘t.lcn, compression transmission medlum, qnlform deformation technique,

eformation, hydrostatic pressure -

¢ “Previous work:oh‘.:thgpla'stylcl';'y‘ of 7brlttl"e' materlals such as rock satt,
' ested that significant’ ag deformation could bs pro=

' —- . duced by means of high omnilateral pressure, but falled to take into conslderation

o the effects of the rigldity of the compressing medium and the uniformity of the
':;tcess,?_jg_grder to clarify the other factors affecting plasticity of such ma=
erials, the present authors carried out three series of experiments on the plas-
stion of cylindrical samples of non-plastic materlals (marble, alloy
- _ g tron) under the influence of pressure applied In various way
" faces and sides of the cylinder via compressing media which were either soft,

e egg‘?}';‘“’" or rlgid compared to the sample. In the flrst serles of expuriments,

. -
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$/0277/64/000/011/0015/0020

: '_'fRéffi}iﬁ"‘ﬂasﬁin&émitél’hyye mate:ialy;: konstruktsii i raschet detaley sz :
Otd, vyp., Abs. 11.48.125 o At , | /Q’

Paviov, d.o M Konstaﬁtinqv,r Ye. >G.7; Sheles”t:,' A ,Yé.; Tarasevich, Y. T,

nditions for-deformation of some :,‘:igg_iﬂg'e;imya S S R

7y, Mosk. in-ta ﬁetallﬁxgié, Mosk. energ. in-ta i Mogk. in-ta stali |

uu;I063; 22-28 oo,
A TOPIC .TAGSI" 'Q'a;létrép_ic ‘cranéfcmation,:métalﬁechénicg\i property; titsniun 2lloy/
VL alloy, OT4 alloy, VIS alloy, VILt a““){- TR

: TRAHSLAT&%H:; The resistance ttf deformation of VTl, OTh, ¥T6 and VT1i titanium
“alloys was determined as a function of the temperature at relative reductions of

20, 40 and 60%. It is ‘established that there is a stepwise change in the specific

pressure in the allotropic transformation temperature interval. For OTu4 alloy (at

¥ rolling temperatures lower than 600°) and for VI6 and .VTl4 alloys {at rolling

" temperatures - lower than 800°), -a decrease in resistance to deformatior. is observed

. with an:increase in rolling reduction. This is explained by the formation of

CITED SOURCE: -
i splavov, vyp.
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cracks. .m-the metal.’i Industrially pure V'I‘l t:.tanxum hus good ductility thmughout o
the entire range of temperatures and rolling reductions studied; titanium alloys
have less ductility. At temperatures of 1100-900%, the specific pressures for all
alloyﬂ_siud;ed -are low. With axﬂuctmn;mtempenattme,ihet&u &.sharp

increase in the- difference b@tueen the specific pressures for VTl and tha remain-
ing alloys. : : . . -

eewt oo
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PAVLOV, I.M.; OSADCHIY, V.ao; GETIYA, I.G.

/_._]—_.
Investigating the transverse rolling procee.;a :y meaigtcfbano.B:
roller-torsiometer. Izv. Vy8e uchebs zav.; cherne. (; %5
117-120 '63. MIRA

kiy institut stall 1 8 lavov,.
1. toskove }(Rolling (H.etalwork)s) (Strain gauges)
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PAVLOV, I.M,

tions in the plasticity theory.

ta
Physical mature of tensor represen Homs e 163 ( rerds

Izv. vys. ucheb, zav.; chern. met,

1. Institut metallur%ii im. A.A.Baykova,

Rolling (Metalwork)) (Plasticity)
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ORZHEKHOVEKIY, V.Loj PAVLOV, L M. GuidVICH, Yab.. e,

Investigating cpditisre OF high—temperature deformation of
high-melting metals, 12ve VYS. ucheb. zave; <hern. net. 6 no.9:
88-91 '63. (MIKA 16:11)

1. Moskovskly justitut stail 1 splavoy, TSentral ‘nyy nauchno-
jssledovateltskiy institut chernoy metallurgii i Institut metal-
lurgii im, A.A.Baykova.
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PAVLOV, I.M., prof. dr.; DRAGAN I,

Research on the influence of reduction working conditions,

by cooled rolling process, on electris, nmegnetic properties
and textural degree of the transforming sheets. Studii cerc
metalurgie 8 no.4s443=459 '63.

1. Membru corespondent al Acedemiei de Stiinte & U.R.S.S.
{for Pavlov).
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ZAUCHIN, V.N., inzh,.; PAVLOV, I.M.

Coefficient of friction during cold rolling, Stal' 23 no.3:
231-234 M '63, (MIRA 16:5)

1, Chlen-korrespondent AN SSSR (for Pavlov).
(Rolling (Mstalwork)) (Friction)
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ZHAROV, V.M,; PAVLOV, I.M.

. ° 2 0.2 242”243 '63°
Punch apparatus for setting samples. Zav.labs 29 D(HIRA 16:5)

. titut metallurgli imeni A.A.Baykove.
1. G (Testing machines)
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PAVLOV, I'”” ZHAROV, V.M,

- Mothods of plotting the dlagrams of actual compressive

@ small strains, Zav. lab, 29 no,6:
e e (MIRA 1616)

1. Institut metallurgil imeni A,A. Baykoya,
(Streins and stresses)
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VLOV, I.M.; GUREVICH, Ya,B,; SHELEST, A.Ye.; ORZHERHOVEY, V.L.;
AT “BASECHENKO, A.P.

1ling of
Investigating certain conditions for the hot ro
molybdegum, in vacuum, in an argon atmospnere, and in air,

6:2)
.met. 36 no.2:68-71 F '63, (MIRA 1
T?:l:iy:;‘enui) " (Rolling (Metalwork)) (Protective atmospheres)
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ZHAROV, V.M,; PAVLOV, I.M.
RS

stresses during tension. TSvet. met. (MIRA 16:5)

(Strains and stresses—-Graphic methods)
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PAVLOV, I.M,; SHELEST, A.Ye.; GUREVICH, Ya.B.; ORZHEKHOVSKIY, V.L.;
BASHCHENKO, A.P.

tmosphere.,
Hot rolling of niobium in vacuum and in a protective a
TSvet., met. 36 no.5:63-67 My '63. (MIRA 106:10)
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AGEYEV  Nikolay Yladimirovich, nagrazhden ordenom Lenina, dvurmy «
grdenaml Trudovogo Krasnogo Znamenl, medal'yu za dob-
estnyy trud v Velikoy Otechestvennoy vovpe . ot i Q
! 3 3 yne, oiv, red,;
KURDYUMOV, G.V., akademik, red.; ODING, I.A:, red, ’
[deceasedj; PAVIOV, I.M., red.; ZUDIN, I.F., kand. tekhn.

nauk, red, T
[Study of steels anc alloys] Issledovaniia stalei i 51 la-
vov. Moskva, Naukae, 1964. 390 p, (MIxA 17:0)

1. Moscow, Institul metallur : i
. T gii.2.Chlen~korrespondent
AN SSSR (for Odin, Ageyev, Pavlov). F
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._ 'I*ITLE- Modern methods of 1nereasing the strengt.h of steel and alloys
sou:acE- AN ssspr Instut m
- ‘ etallurgu. Plasﬁ
, ). Moscow, Izd-vo Naukacnesxmya deformataiya metallov (Plgsm.

7 . , 19064, 3-18
. TOPIG TAGB: cold workin
8: alloy hcat treatment , th
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;,. and alloys, :Lately, high—strength allot;:ncggd rocketry
3 tantalum, niobium and other refractor
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| dispersed martensitic structur
© i the strength of annealed steel
i of strengthening such metals
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temperatures,
‘|- steel increases by 16%.
Lowering the carbon

" for low temperature thermomech

_ Considering various

- gtrength after thermomechanical

increase W
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o in the metal, Dep
is many tim
‘ : is to lower the number of defecta
. method is to relocate the disiocations
of a combination of plastic defo
t: rking can be p
1At low temperatures and in a vacuum chamber,
1t is known
diffusion in iron aids gupercooling

0.6% increases the ultimate strength and yield point,
alloying elements, it 1

f’ghiéélbhghnm and resilience g;_crease. Tests
| ARBROMER FOR REDEREPod ¢ giructyr
.+ {eal properties during thermomem &'&ﬁg _

ending on the quantity of dislocations,

an the theoretical value. One meathod

in the metal. The second

rtain order by thermal or thermomechanical

rmation and heat treatment. Under high

erformed with lower pressure ch the machine.

the ultimate strength and yield point of

that steel consists of a solid solution of carbides.

of the austenite, which is required

ing the carbor content above

but sharply lowers the plasticity.

g notad that the increase in steel and alloy

working depends botit on the steel melting process

Melting in a vacuum increases steel and alloy

g1 and yield point of 30KhNMA steel, for
rature varies between 500 0C, while

g also showed that increasing e coropres-

Jeads to improvement of the mechan- e
208001ed I RDPBAVEFI¥R00123

;f /.

o8 lower than

in ace

anical working, Increas
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5 8 m ':_{bﬁé{;{éﬁéiﬁiliéﬁfﬁéﬁctﬁ'Iééét-éd‘g};}hg}the:allp plane with lower mech L
. 'properties. than when the steel is cooled i oil. Tempering affects the properties of 17 B

e i and alloys »during low temperature thermomechanical working. Tempering lowers the
-+ | residual stress remaining in the steel after therraomechanical working, and increases the
«- | yield point, ‘at the'same time lowering tho ultimate strength. A8 the temperature rises in

the ratio of the yleld point to the ultimate strength increases. It was noted that
of remaining austenite is lowered.
as "thermomechanical magnetic working" is alsc
en the steel 18 being hardened, at the moment of
- tic field is applied to

‘1. the steel, followed by 1ow-temperature tempering. sistance of the magnetic

1" 'field is increased to 5000 or the effect of thermal magnetic working is found to be signifi-

= _ cant, Other methods noted in the paper for working of rocket engines are turning-pressure
i working; thermomechanical working with explosion deformation, shot peening and others. -

| . However, there are either few or no publications on these methods. Orig. art.
‘figures and 2 tablee. - . ,
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: v

f"-i-‘:-.}_f TITLE Réliigg mill for metals and alloys of low plasticity

e e e S 41 e ot .

D

_Buvorov, V.A:, Wang, Yu-ming -~

£

TOI'ICTAGB. ._rqiling mill heating, rolling mill cooling, roliing mill design

: ABETRACT Electrical. high-streug’th.'heat reéistant, 'acid-proaf and other special
~alleys and metals must have high-quality surfaces. 3 During working under pressure in
- roiling milis or during thermomechanical working.' & machinery employed must therefore

.1 be heated to eliminate siTtace dofocts; tils Hoathng; 18 known ag technologlical teol heating.

For rolling mills, the rolls are heated either by thia ot metal, by gas or by electricity

i (reeistors and induction colis). - For the last two methnds, the rolls are heated to 100-350C
i -either in the mill or on a special stand. In factories the rolls can be heated in special gas
chanbers, by gas burners (efther in the mill or on the stand), by electrical resistors or by

i+ Indvotion cofle: - Of these methods the simplest is gas heating. Besides heating, cooling

© 18 et/'great impoztance. The rolls are cooled either by pouring water, blowing air,
'Cm'd1 2 : ) o :
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L ;{B'i-:e‘aﬁlaor'Watéf,' or by a flow of water through the roll. A special 250 rolling mill was_

1§ uge by the authors for testing.. The mill had two gas burners located 40 mm apart. The -

| - length of tho heated part of the roll was 120 mm, while the dismeter was 240 mm. The
| 'pearing apacing 40 mm. th sides of the working
| - part for water.” The ' oating Intensity both
| hefore operation and while rolling. Thermocouples were placed on the mill to measurs
1" the temperature of the working surfaces of the rolls. "Mechanics A. Ye. Borisov and
' B, Aynetdinov an Senior laboratory nssistant 8. L. Vasyukoy took part In the work. "
“} -Orig. art. has: 2 figures. . - .

1 pssocuamions metit metallurgt AN S5SR, (st of Metalorgy, AL

|| vonrsov o ommon

gz o
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© ACC

%UT@R’:‘ Pavlov, LM., (Corresponding member AN S85R), Mekhed, G.N., Suvorov,
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TLE: Methods of hoating rolling mill rolls '

somicn N SS§R ﬁsﬁﬁzé,ﬁéiﬁﬂiiféﬂf Plaaticheskaya deformatsiya mitallov
:(Plp.atié.r defq:x_patiun of mgtals). -Moscow, /I'zd-vvo Nauka, 1964, 22-27

TOPICTAGS . romng mﬂl, rol.l;"hgatlng? roilgg mill dosign ,‘f :

ABSTRACT: In a general review of the literature, the authorsp int out that rolling mill
rolls for both hot and cold rolling are heated by plastic deformation of the metal, 20%
‘of the work utilized for metal deformation being transformed into heat, of which 6% heats
~1._the rolls. - The roll temperature thus depends on the rolled metal temperature, rolling

{ .rate, compression, daration of contact of the metal and roll and the coefficient % friction.

"1 Sometimes, artifioial heating is also used. The roll temperature for hot roll eaches
- '17.300-350C with water cooling and 350-600C with partial or no cooling, while for coid
- rolling the roll working surface temperature does not exceed 100-160C. Due to unequal
eating al -their length, the rclis becomo barrel-shaped, 8o that to obtain uniform sheets
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. the roll shape must be ¢ i The heating of rolls may be divided
.| into three stageo: heating of the roll surface with a cold core, wniform hoating of the roll
- across the entire section, and roll cooling. Sheets are ugually rolied with cast iron rolle
s ! " 'which work satisfactorily at temperatures up to 450C. At higher temperatures, the
© 4 -rollg are fractured due to unequal temporature distribution. Several methods have
) the thermal ptress. Thesa methods

hanged ii’nisuccasaiy{é»}nﬁm;

|- been proposed for pre-heating rolls,
1 _are divided aocording to the heat source il and. electricity). The oldest
method 18 heating by the rolled metal. Inth fuel oil heaters began to be
1 nd lateriis-me thod was_substit 11ing mill or

nd, . The “exhaust gases of & heating (UrnAces n be ut heating the

< a1, Electrical resistance can alsobe’ for heating. In 19 WD

od electrical heating coils for roiling mills with, 6 mm diam. The: -/
1 current was 110 amp, ,30"6:."Internal-heauhg of rolle is now being used in
“Edifcﬁon*ooﬂs-whi’CBAe,ﬁcimle_ih@ rolls'in a sphcial ho! sing. N.V..
axound the rolls. During 4-5 hours, -diam.-
100 v with 10-12 solenofd turns. OV

| o proposed using a solenoid axo
e P ated to 300-350C at 1000 amp, 1

N ar H - M A
{ - colle are uged in ﬁactoriea in the diat’dc;’”near the Ural Mountatns, but cylindrical
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cﬂoncouearecheaperPre—heatingof rolls outside the tolliag mill makes it

_~~po‘s'smiefm‘j;mcreas‘qproducacnﬁ} 450-600 tons/day. - Water or steum 1{s_also used, -
" e.g., Inthe Zhdanov factory. In olden times, 8h open fire was uscd, and jtis also

¥ _ pessiblé,to_use frictionfor heating, but the efficiency of this method is low. The choice

- of the heating method muat be determined separately in oach onge, (onsidering tho available
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TITLE: :‘.Investigation of strain resistance during _p}__tic dg___ ation of ﬁtanium &103*8 R

. T
: ;SOURCE- AN SSSR; Ine itut metnllurgii Plasticheskaya deformntslya metallov (Pl astio
,deforma.tion oi metals) Moscow. “fzd-vo Nauka, 1964, 28-31 ]

‘TOPIC TAGS- [:itanium moy. tltanium alloy atrain resisttmo&. titanmm auoy plastio
,deformation/ alloy Vi, z{)tdlay OT4, L OTd alloy: VTS{ alloy VT14 4- o
'ABSTRACT* Solution E)f 18 probl‘ems conneé:ted thh the deaign a.nd operation of rolL_qg_L{
‘mills requires knowledge of metal strength characteristics which are needed for calcula-
i Hon of the metal pressur: on the rolls and the rolling torque. The present paper con-
! ‘giders the determination «f strain resistazce and compares the strain resistance of
i “geveral titanium alloys di ring rolling and when testing under static and impact tensile
loads. - The samples were rolled on a 200 rolling mill (roll diameter 212 mm, rollmg

0.5 m7&ec,; polished iteel rolls; Rockwell ‘hardness 60)-with dynamometers for

tal metal preggure on the- ‘rolle:and torque meters: for. measurlng
i i T4 ‘an'ysw'retested!
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 the samples being heated for 15-35 minutes for 500-1100C rolling intervals (every 1000C).
;. Btatic tests were ’jii'fgormed on a R-5 machine with electric drive and a strain rate of
10..003-0, 0045 sec™ . “The samples were heated in 2 special furnace with temperature
"|- deviations not-exceeding over +10C. The heating time was 15-35 minutes. The 1aethod

‘| ‘for finding the strain resistance (proposed by 8.1 Gubkin) on the basis of strain
" equilibrium under. static and impact tensile loads consists. of calculating ths indicator

-~ diagram coefficient under uitimate static tension as the ratio of the areas of the diagram
*and the inscribed rectungle. - The ultim ate impact toughness was tested on ihe MK~30
" machine with an initial impact speed of 5.8 m/sec and & strain rate depending on the

- degree of deformation of 160-190 sec ~. The samples were prebeated and toated in an

1. asbestos packing. The tests demonstrated the strength and plasticity of VT1, OT4,
VT6 and VT14 titanium alloys. Comparison of data for these alloys showed taat the

static ultimate strength may be used in. equations for hot pressure working at 700-1000C.

‘The ultimate impact toughness determined experimentally in the same temperature range

is higher than the actual and theoretical strain resistance, this being explained by the

< -+ 'l high strain rates during impact clongation. The plastic properties of these alloys are
| lowered as the gtrain rato increases. Orig. art. has: 4 figures and 3 equations.
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ACCESSION NR: ATWORTTZT 5/0000/611/000/000/0032/0035

I Mo »(toi-resppndiﬁg menber AN SSSR); Zharov, V. M. | %

) ;Q{TiTLE;;HThgprpbiem of'therhoélast!q metal workling [tg
'p7SOUﬁCEE”iAﬁfSSSR;-‘lhétftut @etaiiurgil.SPlasfféﬁéskéya;duformatslya-meta]1ov
jzd vo Nauka, 1964, 32~35

{c deformation, hot pressing, cold

i TOPIC.TAGS: metal working, metal plast
-~ pressing . - T
ew of the literature on one !
as in metal working: the rejection cf mechanical @
: sressure working te obtain precise products. i
" This tendency includes both cold and hot preﬁéfhg’tEEhp1qUE5;"The~advantages of
he elimination of metal losses and a lower tlime consumption
ies of the mets) are improved. Plastlc de-

’ fdrmaelon'is'currently being carried out In temperature ranges not invelving
he tast fow yaars, two branches of mata\lurglca§;

L ,r:metal;recrxsta!I!zation.(%ourlng t _
: sc{enCe'héVa;gradua!Iy*mérgedjfthose<dc&!}ngtw}th,the;sta Ing of 11 ulgﬁweta} ]
in the paper relate to luarntl

"1 ‘and with pressure casting. Other methods described
ot patal working,/ this being at temperatures between cold and hot working of metals. |

i?‘ABSTRACfi Tﬁlé”paﬁer?is*a'gqnér
¥Emof:the,most'progressive tendenci

al ‘discussion and revi

| ‘during woerking. Besides, the propert

e et kTR e 2
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Sy T T B eSS 0T “The term’ “thermal
vme'c;hah_]cal working''- has . been used jn the 1iterature, . but this. term should be re-

y-placed by ""thermal plastic working',- since Tt Includes pressure working together |
"¢ with heat” treatment. Further development of .the thermal plastlc working of metals |
and’ alloys will require the ccmbined research efforts of sclentists In adjolning

suausrrco' O!Juléb S ENCL’ 00

SUB CODE: MM
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TITLE Auwdlagrams of ;11:5500512 rogglon of iﬁétalb |4, :

OURCE: AN 88SR. _Inatitut metallurgii. Plasticheskaya deformataiya metallov (Bjastic
Moscow. Izd-vo Nauka, 1984, 1004107 - - - :

‘me

i comprassion, comprossion autodiagram, w- |

- sold prosessing

) B o i P o e S
8 brieZly_dlrscuss;the ises of tension autodiagrams and their - S
esting for mechanical properties.. The difficulties normaily "~ -

e ed in carrying out tensile tests are mentioned, and compression tests for metals
/1 and alioys are discussed as 8 supplementary technique, ‘useful in the determination of ’
-t material charactoristica. The advantages of the compression test are outlined and
71 attention 8 calied to the relatively small body of information availablo on tho subjoct of

" . the compression tosting of metals and alloys and, in particular, compression autodia-

:_grams. The authors of this article carried out & series of tests of various metals and

oys for compression (reduction through upsetting). with the stress-strain curve auto-
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ecorded in a system of coordinate planed onto the sample. - The tosts were . 5
"R—s_unlvers';al test instrument with the low'er,(active) grip movingata

pin,  Upsetting was effected b‘et#véen'plaﬁe—parallei polished blocks,
pially-designed guide ‘mechanism {described elsewhere), at Toom

, with no 1ubrication of either the blocks or the samples themselves. The :
SN B  of this experimentation 2re digeussed in the article. - agrams of various :

1 ‘metals and aﬂé?é’ire.presented and analyzed, and cortain te encountered
1 mthe technical literature oft this subject, are defined mo!

i ‘relationship which exists between the comprassing for

: 1. and & principle i8 1 roximate de

tic deformati alog dete

propo :

“fashion on the basis of 8 compression autod

3 logieal yield point". The latter i8s shown to

'} that streas under which the first pe deformation are observed
It is noted that a more precise dete of the basic metal is po&s- e
ible if the anticipated vaiue of the force at the metal's plastic flow is not °

much smeller than the maximum possible force

load stage of the test

e e
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instrument; ‘The results of a study of the force conditione in the upsetting of pure aluminum.
ave reported in the article-and it is noted that, -in addition to_the elastic-plastic deformation.
of the sample itself, compression testing is-always accompanied by elastic deformation of 7
! the stamp and a number of parts of the tost machine. Among the general conclusions that
' may be drawn from: this article are the facts that metals and alloys which yield a flow area
S 9 in tenaion autodiagrams also show this area in compression diagrams, while metals which

; have no flow area under extension, similarly do not have ons when subjected to compression.

-1 It has aigo been demonstrated that the force - abgolute compression function has the form

‘. of a smooth curve (in the region of plastic deformation) in the case of the butt reduction of
! cylindrical samples cut from aluminum with a coarsegrain cast structure. Pressure
treatment of coarse-grained metal may be used {o obtain articles of special configurstion.

| Orig, art. has: 12 figures and 4 formulas.

| ASSOCIATION: Ingtitut metallurgii AN SSSR (Instituto of Metallurgy, AN 885%)
|sumirren: oot Ewo e svmcomomw
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TITLE p Characterisﬁcs of the oxidation of several titanium alloys when heated prior to
plasuc deformauon ( ,
- - [ I _ : :
C Soveshchaniye po metallurgxi. metallov_edeniyu 1 primenenl titana i “;gggg_ﬂ
plavov.’ 5th Mosoow, 1063.  Metallovedeniye titana (Mel tallography of tianium);
f 3'? soveshchaniya ‘Moscow, Izd-vo Nauka, 1964, 128- 131

G‘ AGS titanium alloy, titanium alloy romng, titanium alloy oxidation, plaatlc
allo OT alloyVT S e _ R -

ihe scale formation and gaa saturation takin,, place
end on the rate of chemical reactions at the border -~ -

between the liquid and solid phases, as well as on the diffugion rate. The present paper

“congiders the results of a study of the kinetics of oxidation of several Ti alloys under

- conditions of plaatlc deformation. The most precise method of testing is the continuousn

_weighing process. ‘However, intermediate samples cannot be taken. Therefore, separate
‘samples were taken for each testing temperature. “The samples (10-16 mm cubes) were
‘placed in porcelain crucibles with access to air ensured from all sides and heated to 800-

:v'Card 1/6 IR - v

BSTRACT Atfhigh temperamres.
t the surface’of titanium alloys dep

Nl ol
SIS 00 UM b a1 s e e e . i

59, A A

bt i
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1200 (every 1000) for durations of 15, 30, 60, 120 and 240 minutes. The samples wero.

1 t_.h»_n»weighe‘d_ _both with. and without the crucibles and with the scale removed, . The change = ..

Ul in weight was related to sample area prior to oxidation. -Fig. 1 of the Euclosure llus-  : ~
tic curves of oxidation of the tested Ti alloys. The tests showed that the

A A L B D 2 L b g
TR IRV,

.trates the kine
.- oxidation rate depends on the oxygen concentration gradient in the surface layer of the
- metal. The value of the oxidation rate was determined by graphic differentiation of the | "=
kinetic curves for prolonged oxidation. Generally, the rate changes: gradually and reaches i

"} ‘d constant, kmown as-the ~haracteristic rate. This. rate changed from 0.17 for VT-1
ERE - 4 800C to 12, 00 at 1200C, from 0. 03 for OT4-1 at 800C to 16.00 at 1200C, from 0.33

b ~for-OT4 at 800C {0-18. 09 at 1200C, from 0.10 for VT6 at 800C to 13. 00 at 1200C, and
" from 0,10 for VT14 at 800C to 10. 25 at 1200C.  Attention should be paid to the fact
| that for the«+ D and O alloys v'rs: ?(Tlé d ¥T15/ the oxidation rate increases with
© .t the temperature at a constant rate, phiie ipd VT1 T4-1 alloys a sharp increase in

| oxidation rate is observed. Fig. 2 of the Enclos

. and variations in scale formation. The data obtain

i pare the heat resistance of Ti al
¢ important property. Orig. art. has:- 2 fi

o A b

ghows th¢ Rinetic oxidation curves
ed in thig paper may be used to com- .73

loys and estimate the effect of alloying elements on this -
gures sud 1 table.. o i
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