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SOV/137-59-1-1552
Translation from: Referativnyy zhurnal. Metallurgiya, 1959, Nr I, p 207 (USSR)
AUTHOR: Vydrin, V. N.
TITLE: On the Work of Friction During Rolling (O rabote treniya pri prokatke)

PERIODICAL: Sb. statey. Chelyab. politekhn, in-t, 1958, Nt 8, pp 5865

ABSTRACT: The author criticizes the formulae developed by Vereshchagin, Petrov,
Bayukov, and Chekmarev for the purpose of calcuiating the work
against friction (Fr) forces (F). Starting from the assumption that
the specific pressures are distributed uniformly along the arc of con-
tact, the author derives a formula for the relative shpping of metal
over the rolls and for the work done against the Fr F's 1n the lag and
the lead zones, as well as in the entire contact area. The magnitude
of the Fr is determined. A number of curves are given representing
the work done against the Fr F's as a function of the critical angle vy
at various coefficients of Fr and under particular conditions of rclling;
under conditions when the coefficient of Fr is > 0.1, the work done
against Fr accounts for the greater portion of energy losses. A

: computation of the effect of spread on the work done against Fras

Card 1/2 given. The total work consumed during rolling is defined asthe sum
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SOV/137-59-1-1552
On the Work of Friction During Rolling :

of the work done against Fr and the work of deformation.
P.G.

Card 2/2
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APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961410001-8"



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961410001-8

i TSt IR Gt

v25(2) 80V/148-59-1-16/19
AUTHOR: \;Vydrin, V.N., Candidate of Technical 3ciences .
TITLE: Computation of the High-Speed Rate and Capucity of Reversing

Mills (K rasch8tu skorostnykh rezhimov i proizvoditel'nosti
reversivnykh stanov

PERIODICAL! Izvestiya vysshikh uchebnykh zavedeniy - Chernaya metallurgiya,
1959, Nr 1, pp 135-143 (USSR)

ABSTRACT: A new method of computing the working rate of reversing mills

' is presented which is based on the graphical interpreistion of
the rolling process in such mills, and on the main principle
that the areas of portions.of the graph (Figure 1) corrae-
sponding to the machining time are directly proportional to
the length of tka rolled stirip. The correctness of this
principle which vas firset developed by A.I. Tselikov L Ref 2;7;
is confirmed and “asic problems of rolling on reversing mills
are analyzed with the uee of the proposed method. Formulas
are given to calculate the machining time of the pass, duration
of the cycle of roll revolution and the optimum ratio for the
rates of the grasp and release of the strip. Computation of

Card 1/2 the machine capacity is facilitated by the following formula,
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S0V/146-59-1-16/19
Computation of the High-Speed Rate and Capacity of Reversing Mills

determining the duration of thg cycle: 2
1 60 L no o+ n?
t, = . + L+.__........B_
4 n, T D Za

where t. is the duration of cyclej n, is the constant rate
-0f rolling; ny 1is the rate at the grippingj n, is the rate
at the release; a is the acceleratioh of the rolls; and b is
the reterdation of the rollsy L is the strip length and D ie
the diameter of rolls.

There are 6 diagrams and 4 Soviet references.

ASSOCIATION Chelyabinakiy politekhnicheskly institut (Chelyabinsk Poly-
technical Institute)

SUBMITTED: December 25, 1956

Card 2/2
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SOV/137-59-3-6741

Translation from: Referativnyy zhurnal. Metallurgiya, 1959, Nr 3, p 257 USSR}

AUTHOR:

TITLE.

Vydrin.. V. N.

Work and Power Censiderations for Rolling Operations (Rabota i
moshchnost’ prokatki;

PERIODICAL: Sb. statey Chelyab politekhn. in-t, 1958, Nr 8, pp 66-75

ABSTRACT:

‘10ge h()/hls
Card 1/3

The well-known Fink formula for the determination of the power (P
of rolling {R) cannot be considered sufficiently accurate because 1
fails to take into consideration the fact that the P of R 15 a function
of the magnitude of the critical angle y, i-e., of the forward shp,
and because it completely disregards the effect of spread in the
strip. Data of an investigation were employed in deriving formulas
for the displaced volume of metal, the quantity of work, and the P of
R, due allowances being made for the phenomena of spread and for-
ward slip of the strip: an analysis of the effect of the individual fac-
tors on the P of R is also given. The formulas derived have the
following form:. The volume displaced per unit of time Vezuw cosy vt
the work of R, A=pc“' cosy vt logeho.’hl, the P of R,"
N;pch cosy v logeho/hl, where pe 18 the total resistance to

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961410001-8"
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“time is also increased. Essentially, the effect ¢ spread manifests itself in the

SOV/i37-59-3-6741
Work and Power Considerations for Rolling Operations

deformation {mean value); w the area of the strip at the critical cross section;
hp the initial height of the strip; h; the final height of the strip; v the peripheral
velocity of the rolls; t the time required for R of the strip; and y the critical
angle. These formulas may be employed in the determination of the work and the
P of R of any structural shapes. They also make it possible to establish by which
factors and to what extent the P of R is affected. It follows from the last formula
that an increase in the forward slip results in all instances in an increased P of R.
This may be explained by the fact that as the anglc y is increased, the area
[Transl. Note: Russian original reads «. ] becomes greater and, as a result,
the quantity of metal being drawn into the rolls (where it is reduced) per unit

fact that as its intensity is increased the area of the critical cross section
increases together with the amount of metal deformed in one second. As the diam-
eter of the rolls is made larger, the length and, consequently, the volume of the
contact area is increased. Under conditions of constant relative reduction hg/hy,
this results in an increased volume of metal displaced as well as in an increased
P of R. The P of R increases also with increasing thickness h; of the strip. The
physical meaning of this regularity in behavior lies in the fact that, while the
volume of the contact area increases as the h; is increased, the logohg/hy grows
Card 2/3
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SOV/137-59-3-6741
Work and Power Considerations for Rolling Operations

smaller but at a considerably slower rate. As a result, both the displaced volume

and the P of R become greater.
' ’ G.L.

Card 3/3
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AUTHCRS: ~Vyarin, V,.N., Amosov, P.N., Kossovskiy, L.D. 32-1-35/55

TITLE: A Methgé of Determining the Wear of Rolling Shafts (Metod
opredeleniyn iznosa prokatnykh valkov).

PERIODICAL: Zavodskaya Laboratoriya, 1958, Vol. 24, Nr 1, pp. 88-89 (UssR)

Teeg vt oy by b

ABSTRACT: In this paper a new method of determining the wear of grooves of
rolling shafts is recommended. For this purpose two works templates
were rivetted together in such a manner that a distance of 6-8 mm
remained between them. On the surface -of one of the templates
lines were drawn symmetrically and parallel to the axis of the
tamplate, after which they both received a coating of paint. In
the inner diameter of the grooved part of the roll a layer of
"plagtiline” was applied in such a menner that it filled the
gruoved profile at one part of the shaft, so that it was located
3-4 rm higher. At this point the aforementioned double template
was pressed in in the direotion of the axis of the shaft. The
"plantiline" entered the space between the two templates. The
double template was then removed from the shaft and was filled
with "plastiline”. The extend to which this filling protruded be-

Cerd 1/2 yond the edges of the templates determined the degree of wear of

'
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A Method of Determining the Wear of Rolling Shafts 32-1-35/55 'J

the grooved internal diameter of the roll, which could then be
measured according to the photos taken of this protruding part or

immediately by means of the ocular microscope "M 6( -4", There
is 1 figure.

© e o + P——

ASSOCIATION: Chélyabinsk Polytechnic Tnstitute ard Chelyabinsk Metallurgic Works
(Chelya‘binskiy politekhnicheskiy institut 1 Chelyabinskiy
metallurgicheskiy zavod).

AVATLABLE: Library of Congress

Card 2/2

T - dehadisle s My

1. Shafts-Test methods 2, Shafts-Test results
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VYDRIF, VN, kanpd,tekhn,pauk

-

. . Sbor.st.CHPI no.B8:58-65 '58.
Friction work during the rolling r (M1%k 11:9)

(Rolling (Metalwork)) (Friction)

o] .
a7

S AR
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. SOV /137-58-12-24411
U Translation from: Referativnyy zhurnal. Metallurgiya, 1958, Nr 12, p 66 {USSR)

AUTHOR:  Vydrin, V. N.
) oy 8 HER PRI E S IS RS
TITLE: Rolling in Rolls of Unequal Diameter (Prokatka v valkakh neravnogo
diametra)

PERIODICAL: Tr. Mezhvuz. nauchno-tekhn. konferentsii na temu:- "Sovrem.
: dostizh. prokatn. pre.z-va'. Leningrad, 1958, pp 11-77

ABSTRACT: Procreding from the equation for the energy balance of asymmetrical

' rolling, an cquation is derived for the critical angles of the larger

and smaller rolls: vy =1/2 [A-t1-k)h /ARg ]+ YM < 1/2k
T A+(l-k)h) /AR g ] , where k=Ry /Ry and the value of K=ab

[1- ag (l1+k) /2f2k] . The inequality of the roll diameters is responsi-
ble for the special features of the conditions of rolling. For example,
it is always the roll of larger diameter that starts to slip first. The
conditions for skidding will be met when A < NTI=K)h| 7R3 . but
rolling will continue, as there 1s an unutilized reserve of forces of
friction in the zone of forward slip of the roll of smaller diameter.
Rolls of smaller diameter start to be friction driven at v ) > @ Mm/e

Card 1/2
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SOV /i37-53-12-24411
Rolling in Rolls of Unequal Diameter (cont.)

The operating conditions of pinion rolls depend upon the roll to which the moment of
torque of the motor is transmitted directly and upon the conditions of rolling, while
the operating conditions of the connecting details depend upon the conditions of roll-
ing.

Ya.G.

Card 2/2
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VYDRIY, V.oNey kand, tekhn.nauk

) ff oot of strip tightening on the forward flov in rolling, Sbor.st.

CHPI no,.B:133-143 '58.
no (Rolling (Metalwork))

(MIRA 11:9)
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18(5) SGY,/165-59-1-22/50
(AUTHOR: © Yydrin, V. B
TITLE: ' peformation of Hollow Cylindrical Bodies (Deformatsiya pelykh
tsilindricheskikh tel)
. PERIODICAL: Nauchnyye doklady vysshe shkoly. Metallurgiya, 1959
Ne i, pp 113 - 118 {Ussn yer 1959,
ABSTRACT': With the help of the theory of plasticity based upon enLoYLY

conceptions, the principles of which have lecen cxposed by
the author in nnother peger (Ref 1), and of whick s short
summary is given in this article, & solution of tae problens
connccted with the deformation of hollow cylindrical bodies
ip presented. The fundanmental formula (20) for the deformation
of such bodies is obtained in its final vhare. This fornula
covers all stressed ctates possible in deformation., Fron
this equation (20) formulas were obtuincd for calculating
the most common kinds of deformation. They sare either new, or
they are &an inprovement of existing solutions. The results
. obtsined are not in contradiction with existing solutions dut
Card 1,2 do in special cases -bagse upon them, a5 is chown in this jeper

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961410001-8"
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BLEHTERT

Doformation of Hollew C:lindricnl Bodios SOV/165-59-1-22/50

the negnitude of deformation forces depends ugon the ztate
of plastic flow of the metal. There are 2 figurcs and 2
Soviet references,

ASSCCIATION: Chelyabinskiy politckhnicheskiy institut (Chelynbinsk Pely-
- technical Institute)

SUBKITTED: May 22, 1958

Card 2/2
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18(5)
AUTHOR:

TITLE:

PERICDICAL:

ABSTKACT:

Card 1/3

APPROVED FOR RELEASE: 09/01/2001

Vydrin, ¥, I,

! SCV/163-59-1-23 /50

Distortions and Ferces in the Defornntion of lollow Cylindri-
col Bodies (Formoizmoncniye { uniliya pri deformatsii polyrn
tsilindricheskikh tel )

Nauchnyye doklady vysshe shkoiy. Metallurgiyas; 1959,
Nr 1, pp 119 ~ 125 (USSR

In a previous paper by the same author (Ref 1) it was shown
that in drawing tubes the nagnitude of forces required for
plastic deformation is usually depcndent upon the behaviour
of the mctal in the state of plasti: flow. The prublen
approached in this paper is that of determining the distorted
shape of the body for given attack forces and dimenzions.
Proceeding from the theory of plastic deformation Refs 1,2)
the fundamental questions of the dictortion and doformation
of hollow cylindrical bodies are investigated. Formula (%)

is derived for the case where the tube is subjected to &
radial pressure P, from outside, to a pressure p, frun inside

CIA-RDP86-00513R001961410001-8"
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— S e i
N B
Distortions and Forces in the Deformation of Eollow SOV/165-59-1-23/50
Cylindriceal Bodics
’ . and an axial thrust P, According to this formula tie stale

of plastic flow of the metal may be described. A number of
special cases are investigated and the corrcosponding formu-
las are therefore derived from formula (4). 1) The tube is
closed on either ond, the exterual presiure beirng equal to
the thrust (pb=pz). 2) The tube is only subjected to an
external pressure Pye 3) It is only subjected to internal

pressure. 4) The tube is deformed by axiel thrust I. 5)
Stretching and upsetting of the tubes in an axial dircctiorn:
pb=pa=0. 6)vrawing of the tubes without a drawing mandrel.

This ircludes a solution of the problem concerning the change
of tube wall thickness in drawing without drawing mandrel,
The relationships obtained permit to determine the forces
required for the plastic deformation of hollew cylindrical
bodies for arbitrary load states and the nodificaticns of
the dimensiona. The vesults obtained are verified by the
existing experimentai information. There are 4 figures a:d
Card 2/3 5 Soviet relercuces.
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Distortions and Porces in the Deformation of Iolluw
Cylindiical Bodies

ASSCCIALION: Chelyabinsgkiy politckhnicheskiy institut (Crelyabinsk Doly-
' technical Institute)

SUBMITTED: ¥ay 23, 1956
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VYDRIN, V.N,, kand.tekhn.nauk

Calculating higx-upeed rolling and the output of reversing mills.
Izj.vya.ucheb.zav.; chern.met. 2 1n0.12135-143 Ja '59, (HIRA 12:4)

1. Chelyabinskly politekhnicheskly institut.
(Rolling (Metalwork)) . (Mechanics, Analytic)
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YAKOVIEV, G.T.; meIN. ‘Y.No
_m

Structural characteristics of the distribution o&;omp&:i’:
ore deposits in Zmeinogorsk Digtr;gtlélzh‘:gz)jr Aét '5§' .
vys.ucheb.zave; geol.d razv. . s 19:6)

"1, Moskovskiy gosudarstvennyy unlversitet im. M.V,Lomonosova.
) (Zmeinogorsk District—Ore deposits) ,
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. VYDRIN, V.N., kand.telhn.nauk; BOYKO, M.Ye., inzh.; AMOSOV, P.N., inzh.;
BOYKO, M,Ye,, inzh,; alOSOV, P,N,, inzh.; MOSHKIN, 8.I., inzh,

Investigating the fluctaution of pull on continuous small
section mills, Iz7.vys.uchab.zav.; chern.not. 2 no.6:37-42
Je '59, ' (MIBRA 13:1)

1. Chelyabinnkiy politekhnicheskiy institut 1 Cholynbinskiy

matallurgicheskiy zavod. Rekomendovano kafedroy obrabothki

metallov davleniyem Chelyabinskogo politekhnicheskogo instituta.
(Rolling (Metalwork))

BRI, BEE
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VYDRIN, V.N., kand. tekhn. nauk
- Physical substance of forward flov. Sbvor. 8t. CHPI no.ld#:63-69
159. (KIRA 12:8)

(Rolling (Me talvork))
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VYDRIN, V.N., kend. tekhn. nauk

———

Bffect of spread sn the strip slipping during the relling
process. Sbor, Bt. CHPI no.14:70-75 'S4. (MIRA 12:9)
(Rolling (Matalwork))
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» Y@R&ﬁﬁ&%ﬁgnd. takhn. nauk; AMOSOV, P.N., inzh,; TISHCIENEKO, 0.Y., inzh.
Investigating the performance of giide systems on small
saction mills. Sbor. £t. CHPI no.14:91-100 '59,
(MIRA 12:9)
(Rolling mills)
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TARNOVSKIY, Iosif Yakovlevich; POZDEYZEV, Aleksandr Aleksondrovich;

G.\NAGO, Oleg 4leksandrovich;

URKS0Y, Yo.P., prof., doktor tekhn,

nai'c, retsenzent; VYDRIN, V,H,, doteent, kand, tekhn,nauk, red,;

YERMAKOV, W,P,, tokfa-vats

[Deformations snd forces in

(Forging machinery)
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1 usiliia pri obrahotke metallov davléniem. ] Doformtats
tekhn,izd-vo mashinostroit.lit-ry, 1959,
(Deformations (Machanics))

Hockva, Gos.npuchno-
303 p. (MIRA 12:12)
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Sequence in the formation of intrueive rocks and ore formation zite
in the Zmeinogorsk (Korbalikhinskoye) ore deposit (Rudynyy Altai).
Biul, MOIP, Otd. geol. 34 no.6:139-140 N-D 159, - (MIRA 14:3)
(Altai Mountains—Ore doposits) -
(Rocks, Igneous)

.-
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-
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PHASE I BOOK.EXPLOITATION 80V/4319

Vydrin, Viadimir Nikolayev’ch
N . '
Dinamika prokatnykh s cs of Relling Mills) Sverdlovsk, Metallurglzdat,

1960. 255 P+ 3,350 coples pripted. E ,

Ed.: V.3. Lyashkov; Ed. of Publishing House: -A.P. Skorobogacheva; Tech. Ed.:
YB.D- Turkina-

PURPOSE:" The book is intended for procsss engineers and designers engaged in
rolling. It may also be useful to scientific workers and students studying
rolling processes.

COVERAZE: The author discusses problems of the dynamics and kinematics of various
types of rolling mills (including continuous mills) on the basis of an investiga-
tion of the processes taking place in the contact area, and a study of the special
features of th» mechanical equipment and main drivea. The golution of the problems.
of dynamics and kinematics is based on the principle of the conservation of energy
in the contact area. Formulas are derived for the calculation of torque, the
power consumed in rolling, and distribution of the load between the rolls and

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961410001-8"
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8/137/61,/000/007/011/072
A060/A101

AUTHOR: Vydrin, V, N,

——— e

TITLE: - Theoretical principles of continuous rolling

PERIODICAL: Referativnyy- zhurnal, Metallurglya, no, 7, 1961, 2, abstract 7D10
E ("Tr. Konferentsil Tekhn., progress v tekhnol. prokatn. proiz-va”,
Sverdlovsk, Metallurgizdat, 1960, 27-28)

TEXT : The continuous rolling mill is considered by %he author as a single
whole governed by the law of conservation of energy of the system., The suthor
demonstrates mathematically thai the total power of the tensile stresses on all
portions of the strip 1s equal to the total power of the reelers of the continuous
mill. The result of the investigation yields 1) the velocity schedule of a
5-stand continuous mill ensuring equal relative stretches; 2) the effect of
velooity variations of the rolls of one stand and of group variations upon the
tension schedule and the motor load of a cold ocontinuous rolling mill; 3) the
tensions in various sections of the strip at different inatants of the nonsteady-
otate period of operation of the 5-stand contimuous mill; U4) varilations in the

A I

m———

Card 1/2
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. 8/137/61/000/007/011/072
Theoretical principles of eontinucus rolling ’ -A060/A101

load of the drive of the 5-3tand continuous mill during the nonsteady-state
period of its operation,

A, Bulanov

“[Abstracter's note: Complete transiation]

card 2/2
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8/137/61/000/007/021/072

A060/A101
AUTHORS ; -_ngfiﬂl_!L_HLj Boyko, M, Ye,; Amosov, E, N,; Moshkin, S, E,
(P
T1TLE: “‘Investigation of the tension schedule on a continuous light-section
-mill )

PERIODICAL: Referativnyy zhurnal, Metallurgiya, no, 7, 1960, abstract 7DU1.
: {"Tr, Konferentsii: Tekhn, progress v tekhnol, prokatn, proiz-va",
Sverdlovsk, Metallurgizdat, 1960, 363-364)

TEXT: The method of tension measurement by means of tension pulley.dis
inapplicable in the section rolling practice, and the authors propose their own
method according to which the pressure between the pad of the roll bearing and —
the bedplete of the rolling stand is measured by a specilal dynamometer, It is
established that the relationship between the-tension and the veloeity mismatch

is linear, -See also RZhMet, 1960, no. 4, 7653.

A, Bulanov

' [Ab’straotesr's nofe:‘ Complqte’ translation]

. ‘Card 1/1
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18.5000

AUTHOR:
TITLE:

" PERIODICAL:

ABSTRACT:

77686
SOV/148-60-1-G/34

Vydrin, V. N.

~ Application of methods of Calculus of Varlations to

Working Metals by Forces of Pressure

Izvestiya vysshikh uchebnykh zavedeniy. Chernaya
metallurgiya, 1960, Nr 1, pp 53-59 (USSR)

This 1s an example of analytical study of upsetting the
strip in presence of external parts (not deformed)-.
-rigid ends. . In author's previous work various problems
of uniform (over volume of the body) deformatlion were
solved by application of the principle of a minimum of
full energy of deformation and the law of preservation
of energy. During uniform deformation, the mechanism
of changing the shape 1s fully determined by one
variable parameter (%), and the condition of a minimum
of full energy of deformation 1s reduced to the

usual condition of a minimum of a function of one

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961410001-8"
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Application of Methods of Calculus of Variations 77686
to Working Metals by Forces of Pressure S0V/14E8-60-1-9/34

variable {¥/). 1In a more general case, during

nonuniform deformation, the conditiona of the

minfmum ave found ty the methods of Lheory of

variations. The presently studied problem glves

a quantitative solution of the effect ol rigid ends

on the process of deformation. In order tc establish

~ue effect of rigid ends as such, 1t is necessary

to exclude the supplementary effect of external

friction, that 1s, to consider upsetting of the

strip between well-polished dies with lubrication,

when the forces of contact friction can be neg-~

lected (in comparison with the work of' shape -

changing). The author refers to his previous work

(V. N. Vydrin, Concerning the Energy Theory of Plastlc

Deformation in Connection With Equation cf Plasticity,

Collection, Strength Calcuations of Structural Elements,

Mashgiz, 1957; V. N. Vydrin, Regarding the Ccnnection

Between Shifting and Stresses During Plastic Defcrmation.

Collectlon, Strength Calculations of Structural Elements
Card 2/8 Mashgiz, 1957; V. N. Vydrin, Deformaticn of Hollow
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Application of Methods of Caleulus of Variations 17686 .
to Worklapg Metals by Forces of Pressure S0V/1hE-60-1-9/34

Cylindrical Bodies, Sclentific Reports of liigher School,.
Metallurgy, 1959, Nr 1; V. N, Vydrin, Shape-Changlng

and Farces During Deformation of Hollow Cylindrical
Bodles, Scientiflc Reports of Higher School, Metallurgy,
1959, Nr 1). The author begins his present work with an
equation for the work of shape-changlng durlng plastic
deformatlion:

do - [RVEETL v eV T TR av 0
14

where & 1 £2, &3 = del'ormatlons of elongation in the

direction of main axes, The author stateg tha: n :
application to any axes this equation can be woltten as:

A, = \ /. 2 W2 .2 ] ’
VAT o RN g u YA

Card 3/8
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Application or Methods of Calculus of Variations 77686

to Workirg Metals by Forces of FPressure SOV/148-60-1-9/34
|
or as: /1, Bl B rd V, - 3
b ]'/ P .g, )

where [ = Intensity of deformation of shear. If a

network of mutually perpendlcular llnes 1s drawn on the

surface ol the strip before upsetting, chen, as a result

of nonuniform deformation, this network will be distorted.

The inltlally stralght lines will bend and will appear

as v = v(x,y) and u = u(x,y) (see Fig. 1). These lines,

characterlizing the absolute shitting of points of the

body in the direction of coordinate axes, the author calls

the"lines of flow" at the infinitely small upsctting

wz - =—dh . Then 1t will be easy to detcerwlne the

h :

deformatlons in every point of the body and of the wholco

Card 40 body .
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. Appllcatlon of Methods of Caleulus  of Variations 77656

to Working Mctals by Forces of Pressure 50V/1418-60-1-9/3h
4
g vvey) e a-ufry)
Zz
| o
— | ]
\_____J- 7! 4 8 ——3
L { AN b
. { | = "“
—
S

Diagram of upsetting the strip with rigld ends.
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CApplication of Methods of Zalc
to Working Metals by Forees of Pressure

ulus of Vartatlons 77686

SOV/148-6C-1-5/34

As a contlnuation of his previous work on the subject,

the autnor develops 36 new equations. Using the methods

of theory of wvariations, he concludes that the minimum
value of the work of shape-changing 18 materialized with
sueh n mechanism ot deformation when the lines of flow

are mutually perpendlcular. The curves $1lustrablng the
effect of the ratio b/l on deformation ot the strip are
given in Filg. 2. The deformation and widening of the strip
“at the final upsetting from height h to height }(1%6::111 be

obtained by integratlon.

A sir:;plifigd equation ) using

average value Al instead of the varliable dl is glvern

1

1

The author states that the problem of defnrmation of the
strip in presence of external f'riction will be con-
sidered tn anothor artlele. There are 2 t"Liures; said

} - " Oy o wt'ore O
tard 68 { Soviet references.
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Application of 'Me‘t’nods of Calculus of Variatlons 77686

to Working Metals by Forces of Pressure 50v/146-60-1-9/34
4o ' JS M e S
: ,w*‘“"iﬁﬂf" |
Qi . ) w/ [74./1 1 S
(:J - ..’,.“::: ]
I
C ““““ .‘ ..-5:\.; e T .'/l -
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Flg. 2. Effect of shape of reglon of deformatlion on
deformation of the strip in presence of rigid ends.
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Applicatlion of Methods of Calculus of Varlations 77686 .
to Working Metals by Forces of Pressure SOV/148-60-1-3/34

ASSOCIATION: Chelyabinsk Polytechnic Insotitute (Chelyabinskiy
, politekhnicheskly 1institut)

SUBMITTED: September 27, 1958
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i.‘boo A161/A033
AUTHOR:  Vydrin; V. N.
TITLE: Theory of continuous rolling !

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Chernaya metallurgiya,
no. 7., 1960, 75 - 81

TEXT: The basioTegularities of the continuous strip rolling progess

are mathematically analyzed considering the stands, strip and slectric driva

of an integral system under the effaot of the energy conservation law. Equa-

tiona of the strip tension, rolling moment and power, and lead are derived and
suggested for use in the analysis and calculation of rutomatic control systems

for continuous rolling mills. The continuous rolling process with tension

(with reals) had been disoussed in detaill in the author's papem (Ref. 1: O vli- §<
yanii natyazheniya polosy na operezheniye. Teoriya obrabotki metallov davle-

niyem (sb. statey) (On the Effect of Strip Tension at Lead. Assembled Articles

on the Theory of Pressure Working of Metals), Mashgliz, 1958) and the strip d=- \
formation power and friction power on the contact surface. (Ref. 2: Rabota

1 moshohost' prokatki. Teoriya obrabotki metallov davleniyem (sb. statey)

Card 1,/4

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961410001-8"



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961410001-8

BRFRPNEINE § ST B AR ST SEAG R TR TR ATy e e T T

23175
8/148/60,/000/007/022/023 /X%
Theory of continuous rolling A161/R033

(The Working and Rolling Power. Assembled Artieles on the Theory of Pressure
Working and Metals), Mashglz, 1958; Ref. 3: U rabote trsniya pri prokatke.
Teoriya obrabotki metallov davlieniyem (sb. statey) (On the Working Friction
at Rolling. Assembled Articles on the Theory of Pressure Working and Metals),
Mashgiz, 1958). The basio kinematic equation in the calculation is

Vay 008y = vy (1+1) =0 ' ' (9)

where v is the peripheral velooity of rolls, @y - the oross ssotion arsa of

the strip in the oritical deformation spot; T - the oritioal angle. Value
"3" 15 a constant which must Le known to determine the load and lead in all
mill stands, and the strip tension in separate sections. The tension fcrmula

is evolved

h, Ay ' R
6 - 6 = 651!1 'ﬁ% - 1'[:0\’ E; (arctg\/—-ﬂl- - T—%i— arotg\/ -‘;1- 7‘) (e5)

and differentiated for each stand. ( oo and 61 - gspecific tension in the rear

card 2/4
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) Theory of continuous rolling

and;t’rontvstrip end; ¢ - the mean yiold limit of strip in the deformation .

spots 1n - a value frém (Ref.

28 o
S/148/60/000/007/022/023 /xx :
A161/4033 ,

e -

e

2) (3); ‘hg, h} - the start and end strip

-

. thickness; .To - a certain intermediate value of the specific friction forces
in the seat deformatiion; R - roller radius). The rolling power equation (29)
is differentiated and reduced to the brief form .

N _ M dv _dn

- N M v R

t

‘ whéx*,e N is power, M. - the torque on the motor shaft: ﬂM 1s to be determined by

the equation (29), and Q‘:— by the equation (14). - The lead is found by differ-

entiating the equation

1 HKE.TQ;
1 .

It .is euggeated to replace the d

" values instead of the variable p

i o i
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. Flgure 1 Layeut of continuous rolling, I, II, III, n-1, n-stands.

:
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'{ Lo * 8/148/60/000/007 /022 /033
Theory of oont1

wous rolling - ’ A161/A033

caloulatidna are possible by methods known in mathematics,

_ or with the use of
eleotroniec computers. There 1s 1 figure and 3 Soviet

=bloe references.

ASSOQIATION: Chelyabinskiy politekhnicheski

¥ institut (Chelyabinsk Polytechni -
oal Institute) :
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VYDRIN, V.N.; VOLOSNIKOV, v.P.; SARDINSKIY, H.P.; AMOSOV, Y.N.

omenp TS AT Dk \
Studying the leading on continuous small-shape wills. Izv.
vys. ucheb. zav.; c¢usrn. pet. no.9:110-115 160. (MIRA 13:11)

. 1. Chelyabinskiy politekhnichedlcdy institut i Chelyabinskoye

! otdeleniye Gosudarstvennogo proyektnogo instituta "Tyazhprom-
. alektroproyekt," o
(Rolling (Metalwork)) i
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A161/A030
AUTHORS ¢ vydrin, V. N.; Amosov, P, N.j Boyko, M. Ye.,j; Moshkin, S. I.
TIPLE: Investigation of pressurs and tension in a continuous small-

~gage merchant rollang mill

PERIODIGAL: Izvestiya vysahikh uchebnykh zavedeniy. Chernaya metallurgiya,
no., 17, 19609 g1y -~ 87

TEXT: Data on the roliirg pressure and ity drpendence on tension ia
continuous merchant milts are of practical and theoretical interest, but

1i1t4le study bad teon devotsd to the proklem up to now, The subject in-
vestigation has besn carrisd out on u 300 mm mill by the use of a menbrenw

type dynamometer (Figure 2) for pressure and a different dynamometer for \//
tension (the latter described in Ref. 2, pawa four suthors, in this perio. —.
dical No. 6, 1959). The tenzi~n dynamoxeter had been fmproved, the new de-
sign 19 shown (Figure 2); it was calikbrated directly in the mill stand.
Measurenents data were recorded by a HAn-2 (MP0O-2) osneillograph, under

normal operation, and with artificially produced tension at the rear or at

the front., Tensaon dynamometors were inatalled from both sides of stand

Card 1/5
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No. 3 in the rough mill group, end pressuce dynagopeters were placed under

- one ore beneath both tha down acrews, Operatien in the finish stand =as
also stuiied; with one rear tension dynamomater plased from the front side,
and one pressurs dynawomater. The obaervad mapldtude of prossure and ten-
sion varied regularly in periods correapording to ons roll revolntion. Th#
conslusion was made that the cause of alternsting dypamic loads are the

" ppindles and the Hook Joints. As is known, the rircumference vaelocity of
the driven shaft at a Hook joint varlas Auring che revolution in a definite
range depending on the angle of obliqueneso of tho ahafts, €.ge; the ve-
locity variation is 5 % at an oblique angle of 10 %e Whan two Hook joints
are used and placed with the sape orientation in the spacs (as was the case
in exporimenta), the unevenness of the deivon shaft is roduced,; but it is
obvious that it is not fully elimlnatad, A spindle has w consideruble mass,
and it works like a Tlywhe=l rotating unevenly at every revolution. The
slight jerking ot strip observel bhetwesn the stanis without the presgsence
of a loop or considerabls tansion dsmonstratsas thidge It is evident that
the velocity of the rolls varies during o reviluticn, and ths tension varias
with it in regalar periocds. Pnis is not obssrved in linear or gingle-

card 2/6

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961410001-8"



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961410001-8

2R SRS AR FLAE TR E SRR E O R TR OIS DASE T RS inets o e

P .

e R . 5/148/60/000/011/008/015

.. Investigation of pressure and ..o i A161/AC30
-stand mills, but in continuous milla working at tension (even if very
olight) it results in reguler variations of pressure and tension, and the.
thickness of the rolled metal varying periodically. Ecoontricity of the
roll trunnion bores might have a similar effect, but not in these experi-
ments for the shape of the harmonics would then be smoothly ginusoidel, and
this is not the case. The oscillograms regularly show four peeks in every
period, corresponding to the four positions of the Hook joint in the space.
Eccentricity of the rolls could not have this effect, for it did not exceed
hundredths of one millimeter. There are 9 figures and 2 Soviet references.

ASS0CIATION: Cholyabindkiy politekhnicheskiy ins titut 1 Cholyabinskiy
metallurgicheskiy zavod (Chelyabinsk metallurgical institute
' and Chelyabinsk metallurgical plant) . :
SUBMITTED: . February 17, 1960 '
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‘Fi ‘re 2: Membrane dynamometer for pressure. | \/
(1) 1ia;(2) fastening screws; (3) gasket; \ |
. 24 .wire strain gagesj(5) housing. . L
L) by h /
' ' %
Y
) = = ; g5e]
: VI o Vd
U aid st wew tonaton-dynamomster, (1) abutment sorew;(2) bracket; (3)
' tension- dynamometer. (1) abutment sorew;(2)
. ﬁzg‘;izg?x ﬁewbugﬁing; (g) core; (6) stop screws (7) tie boll; (8)'8tuffing )
\ box lid; $9§ transition block; (10} wire strain gages; (11’) stop; )

" {12) attachment bolts.
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/
Figure B: Tho effect of roar ter«sion on the pressure in finish stand y
(simplified) .
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AUTHORS: Vydrin, V.N., Voloenikov, V.P., Serdinskiy,N.P., and Amosov,PN.
TITLEs Investigation of lead in a continuous merchant mill

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Chernaya metallurgiya,
Nno. 91 1960, 110’115

TEXT: Theoretical lead calculation methods exist for rolling strip
on smooth rollers only. The new method described permits measurements of
lead on any rolling mili. It is based on messurement and comparison of
distances passed by a point on the surface of the roller and a point on the
surface of metal being rolled. Two electromechaniocal pickups (interrupters)
watch the velooity of the rollers and of the strip. The pickups (Fig.1)
have a colleotor (1) at the sgme axle (2) with a disc (3) with file-out on
the edge to prevent slip., Th® axle runs on two ball bearings in ocasing (5)
and is fixed by the bushing (6) and oover (7), end sealed with gaskets (8 -
and 9) and packirg (10). The collector plates are oconneoted to the piokup
mass through the contact (11) so that the brush slides alternately over the
conducting and over the idle plate when the disc rotates, and the cirouit

Card 1/10
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interrupts. The brush holder (12) is attached by means of the bracket (13).
The circuit closes as many times during one revolution of the disc, as
many collector plates are connected with the pickup body. Two like pickups
rotating at the same velocity give the same number of pulses in a time

unit, and the velocity of the two discs in contact with the roller and with
the strip will differ by the value of lead. A photo shows the pickups in
operation (Fig.2). Pulses from the pickups can be recorded on film with

a MN0-2 (MPO-2) oscillograph, or they can be counted directly with the use
of a special system. The oscillographing is simple. An oscillogram is
shown (Fig.3). But the processing of measurement results is not convenient.
The special counting system ie an electric computer, illustrated in a block
diagram (Fig.4). Voltage pulses from the two pickupshf -1 and M4 -2 go into
a limiting circuit 0BY -1 or CBH -2 ("ogranichitel! vkhodnykh impultsov" =
input pulse limiter), for even a slight beat of the collector changes the
transition resistance between it and the brush, and the pulse amplitude
changes, Pulses limited in gmplitude go on to amplifiers Y -1 and ¥ -2, and
on to the shaping circuit ®UC consisting of a half-cycle rultivibrator with
cathnde and anode-grid connection. Sharp output pulses from the PUC with

Card 2/10
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50-60 microsecond duration are the count pulses. A special control system
has been built for a precise simultanecus start and end of the count from
both picnups, with start push button (1K earthing the anode voltage circuit
through a high-resistance resistor. Phe voltsge difference formed at the
moment is differentiated and fed into the pulse-forming circuit¢pyy , and
the voltage front rises abruptly. The. pulse from the(y is differentiated,
amplified in the amplifier ¥-3 and fed to start the control trigger YT. The
excitation time of the trigger is the metering time. The triggeryYTcontrols
" through the cathode follower KM, the coincidence cirouits H receiving also
the pulses from the(plC units. The counting storage unitsCHP -1 andLHP-2
count pulees during the excitation time of the trigger V7. The YT is re-
‘turned into the stert position by sgain pressing the starting push buttonlK.
The counting storage unite are binary counters, but the counters used in
experiments gere decade gounters, {with tgn sgries-connected triggers)permit-
ting oount 27+ 284+ 274 204 254 oty 234 224 214 29 = 1023 pulses, This was
suffioient at a rolling speed of up to 10 m/aeo and 2 sec metering time.
Neon lamps are sonnected into the anode circuits of the triggers for fixing
the excitation. The syatem is returned into a start position after metering

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961410001-8"
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by tre synohronization push«button}<c through the pulse shaper(H, differen-
tiating cirocuit/i4, detector A4 for producing unipolar positive pulses, and
the amplifier Y -4, This return system works like the counting control sys-
tem. The portion of Fig.4t separated out by a dashed line shows the portion
of the system that was absent in the described operating model, but which
can easily be butlt, It is a system for automatic comparison of data that
can produce digitul readings, or readings in tho form of voltage or ocurrent
or. a dial indiscator graduated in lead units, or on an oscillograph. This
automatic comparator may be in the form of a usual parallel adder working
as subtracter. In this case it would be controlled from a shock oscillator
excited by synchronization pulse with subsequent formation of the produced
pulse series into a series of sharp pulses for controlling the operation
of the adder. This effect can be obtained also with the use of any type of
delay line, Thie comparing unit can solve the equation

{ = 100 b b

ng

where i is the lead value in per cent;An - the difference of the counted
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pulse values; npg - the number of pulses counted {rom the piokup on the
roll., The metering error is 0,098% at maximum pulse number 1023, Experi-
ments were carried out on the planisiing stand No.9 of the mill, in rolling
spring steel strip 76 x 9.5 mx. The results of pulse count axe given in a
table. Tho mean lead in normal rolling was 4,9%, the maeximum 7.6%, and the
minimum 2.7%. The effect of tension on the lead is shown in ourves (F1g8.5)»
At a certain degree of velocity mismatch, when the lead ourve crosses the

X axis, the strip slips in the rollers. The front tension increases leéad,
but it was preduced by tre No.10 stand alone in this oase, and the rear
tension from the stands No.} to 8 was stronger. Conclusions The suggested
metering method permits: a) measuring and recording on oscillograph film
the value and the variations of lead or lag in any rolling millj b) to
reveal slip of rolis; o) to determine the rolling diameter in rolling in

grcoves from the relation
nn . .DK

ng DS
where np - the number of pulses of the pickup on the strip; np - the pulses
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" number from the pickup on the rolly Dsf - the roll barrel diameter; Dy - the
rolling diameter. There are 5 figures snd 1 table.

ASSOCIATION: Chelyabinskiy politekhnicheskiy institut (Chelyabinsk
Polytechnical Institute) and Chelyabinskoye otdeleniye GPI
"Tyazhpromelektroprqyekt"” (The Chelyabinsk Branoh of the GPI
"Pyazhprcemelektroproydct”)

SUBMITTED: 7 December 1959
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Device for measuring the tension of a strip on continuoumectfzx)x
mills. Izm.tekh, no,7:9 J1 161, (MIRA 14:
o (Rolling mills)

(Strain gauges
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s/115/61/ooo/oo7/002/ook

EL94/EL3S
AUTHORS Vydrin, V.N. and Amosov, P.N.
M"ww"” b -
TITLE: An instrument for measuring strip tension on

continuous section rolling mills
PERIODICAL: Izmeritel'naya tekhnika, 1961, No.7, p-9

TEXT: In 1956 the Chelyabinsk Polytechnical Institute suggested

a method for direct measurement of tension on continuous section

rolling mills; it is described in previous articles (Ref.lt
Vydrin Y.N., Boyko M.Ye., AmosoVv P.N. and Moshkin S.I.
Izvestiya vysshikh uchebnykh zavedeniy MVO SSSR, Chernaya
metallurgiya, 1959, No.b6; Ref.23 Vydrin V.N. Metallurgizdat, M.,
1960). It is now proposed to introduce this device into

‘ production to control the speed of the roughing group of stands of
the mill. The strip in a continuous mill may be subject to
eithor tension or compression and the same pick-up should be
auitable for operating with either. Accordingly, a nevw type of

- pick-up was developed and its construction is described here.

Referring to the jllustration, the frame of the pick-up 5

contains a core 9 carrying a strain gauge bridge. The core is

fixed into the body of the frame without backlash by means of the
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$/115/61/000/007/002/00%
An instrument for measuring strip ...E194/EL435 '

ring 4 and the threaded rod 7. A cover is provided to
prevent ingress of water and dust. The two bearing houses 2
contain double row ball bearings type No.1002, being held down by
the bolts 8. The bearings are also protected against dirt and
moisture. One of the bearing housings is fixed to clamps 1
which are welded to the frame and ths other to lugs which are
welded to the roll support pads, The adjusting nut 3, with
right and left hand thread, is used to adjust the gap between the
frame and the pad. By means of this device, the pad which rests
on the cylindrical support is adjusted within the frame until there
is the same clearance on both sides of it and then the adjusting
nut 3 is fixed by lock nuts. With this pick-up it is possible:
to measure tension and thrust fore and aft of the stand; to
determine the influence of tension and thrust on the rolling
pressure and other rolling conditions; to determine the
additional horizontal loads on the roll neck bearings, which is
particularly important in high speed mills; to provide automatic
control of mill operation with control of tension by applying the
pick-up signal to the mill motor control circuit. There are

1 figure and 2 Soviet refsronces,
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Investigating the procesa of atrip rupture in eontinuous
rolling mill stends. Izv. vys. ucheb, zav.; chern. met,
4 100,7:97-100 161, (MIRA. 14:8)

1, Chelyabinskiy politekhnicheskiy imstitut i Chelyabinskiy
metallurgicheskiy zavod, '
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VIDRIN, V.N,, kand.tekhn.nauk; ASREZIN, Yo.N., inzh.j KHIMICH, G.L.;
———LTRETIYAKOV, A,V.j FEDOROV, M.I.; VASHCIENKO, Yu.I.

Machanical equipment of rolling mills" by A.A. Koroleva, Be-
viewed by V.N. Vydrin and others., Stal'! 22 no,1:61-63 Ja 162,

(MIRA 14:12)
1.~ Chelyabinskly politekhnicheskiy institut (for Vydrin, Berezin).
2. Nsuchno-issledovatellskly konstruktorako—tekhnologicheakiy
institut tyazhelogo mashinostroyeniya Uralmashzavoda i Ural'skiy
politekhnicheskly institut (for Xhimich, Tret'yakov, Fedorov).

(Rolling mills——Equipment ana pupplies)
(KOI'O].BV&, Al‘.AO)‘
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VYDRIN, Y.M.;. BROVMAN, M.?a.; SKORKIN, N.V.

Mpasuring tension in contixiuous rolling mills, Izv, vys, ucheb,
zav,; chern. met. 6 no.6:100-105 '63. : (MIRA 16:8)

1. Chelyabinskiy politekhnicheskiy institut,
(Rolling mills)
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~ VYDRIN, V,N,; KRAYNOV, V.I,

Tnvestigating operating conditions of continuous cold rolling

sheet mills in connection with au'cox;atic controi ’;;rol')é;ms.

Izv. vys. ucheb, zav,; chern., met, 6 no,12:112-11 .
e R ' (MIRA 17:1)
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Determining the rolling diameter in rhomb - square grooves.
Izv, vys. ucheb, zav.; chern, met. 7 no,1:89-94 64,

(MIRA 17:2)
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‘Energy for rolling in square and diamord-shaped grooves with
tension or backing of the strip, Izv, vys. ucheb, zav, ;
choern. met. 7 no,2:194-99 '64, (MIRA 1733

1. Chelyabinskly politekhnicheskiy institut.
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Elastic longitudinal vibrations of strips being rolled on contin-
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1. Chelyabinskiy politekhnicheskiy institut,

EERoEY

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961410001-8"



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961410001-8

VYDRIN, V.N.; BARKOV, L.A.

Characterof the critical line in the diamond - square groove
system, Izv, vys, ucheb, zav.; chern, met, 7 no,3:113-117
1644 (MIRA 27:4)

1., Chelyabinskiy politokhnicheskly institut.
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Dy'nnmometera for measuring stresses in coz;im:zwlm rolling milie.
. e BN N
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LY Veloelty and length of .o floating mandrel during continuoun roliing of pipes

50URCS: Hef. zh. Yetallurgiya, Abs. 110240

PR DOURCE:  5b. Proiz. avarn, i begshovn. trub. Vyp. 3. M., Metallurgiya, 1965, 70-78i
_TOI\’EC TAGS: pipe, metnllurgic process, netal working machine, motal tube | e Ya\ I
Ly®] ‘“‘3 -

* 1

ABSTRACT:  The fundamental equation of motion of a floating mandrel during a continu- |
ous pipe rolling proceus uwas derived. The methodology of calculating the velocity ﬁnd§
optimun length of a free (lonting mandrel wau improved. Fornulas for determining tha
advance of the mandr:zl from the pipe and velocity of the free floating mandrel were
derived. The calculited resulis were compared with experimental dets. 2 illustra-

tiona, 2 tablea. Bibliography of 6 citations. L. Kochenova [i‘rannlution of abatmc‘?}
’ B
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TITLE: Investigation of & new 900/700/500 continuous blooming mill

T R T

| SOURCE: Stal', no. 1, 1967, 53-57

E TOPIC TAGS: etal rolling, hot rolling, rolling mill, continuous
irolling mill/9‘00—700~500"mill ‘
g Kore 1 6.

ABSTRACT: L e e

' g ;The new 900/700/500 continucus blooming mill, designed and built at the
‘Yuzhno~Ural'skiy Machine Building Plant, is in oper-~tion at the Chelyabingk .
‘and Krivorozhskiy Metallurgical Plants. The new mill is designed for
rolling square blooms with a cross section of 80 x 80—170 x 170 mm and e
‘flat slabs from 370 x 370 mm carbon and alloy steel blooms weighing up to
9 tons. Provision is also made for rolling round 'bars:105, 120, 140, 150, |
170 and 220 mm in diameter. The mill is designed to produce 5.5 million e
3 tons of rolled stock per year; the metal delivery rate at the last stand
'?{.C_"E’__JJZ

b
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is 7 m/sec and the sp'ecifi'é‘effiéiericympiif"tbn of the equipment is said to
'be 25% higher than that of the most efficient existing blooming mills., “he
‘new mill consists of 14 stands. The first group. consists of two separate
1900 horizontal stands and a continuous set of six gtands (two of thenr with
'vertical rolls). The second -group of stands consists of three vertical and
‘three horizontal stands. A planetary flying shears, made at the Staro-
Kramatorskiy Plant, is used for cutting billets to glze. Rolling large

, billets, 150 x 150 mm and up, is done in the first group of stands; the

3 billets are shifted to a side roll gang and cut to length with 1000-ton
ghears. The stands have an {ndividual electric d-c motor drive with
continuous automatic power regulation., For further automation and higher
precision of the rolling process, provision is made for installing magnute-
3 elastic sensors of the metal pressure on the volls. Experience showed o
that for continuous safe operation the billet surface temperature should not,
‘be lower than 1000C. The design of the stands and the technology used
,ensure the necessary accuracy for rolling commerical stock. Origes arte. :- -
“has: "6“££'g’6téé”§ﬁmat51é'él' o e e Fam T T [(us]
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1, Krymskaya oblastnaya gosudarstvennaya saltskokhozyayatvennaya
opytnaya stantsiya.
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