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In article considered questions of the choice of maximum filling billets during cold rolling of aluminum
alloy tubes according to a given degree of deformation for the different methods for calculating the
profile of a stream caliber.
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For today to calculate the profiles of compression during rolling tubes used a hyperbolic dependence
of the cross sectional area of tube (Fig. 1), in this case the degree of deformation of the billet is constant
throughout the compression zone [1].

Determining the degree of deformation as

F(x)-F(x+S)

€= )

obtain the profile of compression zone (Fig. 1)

4

F)= [ede+C’

ey
here F(x) — sectional area of tube at a point x in the compression zone [0,L],
V. = F(0)m — volume of filling, m — linear filling rate, S — distance from the point x, at which fits

volume of filling V; .
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Fig. 1. Scheme of changes cross-sectional area of the tube along the deformation zone in cold rolling

At a given constant degree of deformation €(x) =€, integrating and using the initial conditions
F,=F(0),F, = F(L), obtain:

F(x)= .
(=11

Here: W, = FO — summary extract, F'; — cross sectional area of the finished tube. Upon integration

obtain !

F=_fm
eL+m

(€)
From formula 3 the value of maximum filling expressed as

el
we -1

m=

Consider the example of rolling tube diameter 77,5 mm, wall thickness 6 mm to 57 mm diameter
tube with wall thickness of 2,5 mm. Fig. 2 shows a graph of change cross-sectional area of the tube on
the hyperbola in the compression zone length of 633,35 mm. Filling equal to 12 mm, and the degree of
relative deformation is constant and equal to 4 %.

It should be noted that, during rolling of aluminum alloy tubes private deformations limited by
the plastic properties of metal, therefore, to maximize the productivity of the mills while maintaining
high quality products it is necessary that along the length of compression zone change of the relative
deformations decreased with a decrease in plasticity of the metal [1]. In this regard, it is the actual
task of finding an analytic function to determine the maximum value of filling with a given degree of
deformation.

Formula (2) is calculated with a given constant degree of deformation, which technologist selects
averaged not to exceed the limit value. Therefore, we must choose a decreasing function of degree of

deformation, such as a hyperbola
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Fig. 2. Graph of change cross sectional area of the tube along the deformation zone in cold rolling of tubes

1
€ = .
a+bx

Using the given boundary conditions €(0)=¢,,e(L) =¢,, where ¢, and ¢, — particular degree of

deformation at the beginning and end of the compression zone, obtain

£(x)= ﬁ —.
I+(—-DH=
(M 'L
Here N, = &L _ dimensionless quantity. By substituting the proposed degree of deformation in the
80

formula (1), after integration obtain [1]

Fx) = £y . @)

In(N, +(1-N, )%)
InN

€

(Mp =D~

)+1

Upon integration obtain

Fm
U
€ —€ €

From here the value of filling is equal to

€,.8,L ns_o
(80 _81)(MF _1) €

Denoting | - €, , obtain
€ 8]
m=—St )
(M, =D —1)

— 733 —



Yuri F. Kurmachev, Ruslan E. Sokolov... The Analytical Dependence of the Filling Billets Value to a Given Relative...

The quantity of feed (1.5) provides given starting and ending degree of deformation and decrease
degree of deformation on hyperbola. In practice, can be taken u, =, . If the filing determines the

technologist, it follows from (1.5) obtain

()
wpLlnp,
and then €, =¢ U, .

Thus defined initial and final relative degree of deformation for a given route, and filling. The
technologist makes a decision on the application of the data, or changes the initial values. When
considering the route of the rolling graph of changes in the cross section area of tube will look
different (Fig. 3), in this case the relative degree of deformation varies from 7,6 % on hyperbole to
2,4 % (Fig. 4).

In conclusion, we consider another acceptable falling function of deformation degree —

exponential
e(x)=ae™.
Using the initial conditions, obtain the change of deformation degree
e(x)= eon .

In this case, the sectional area of the tube varies according to the law

F‘()C):—F‘O)C s
NE -1

-1)—¢ +1
e =D

€

and restrictions on filling would look like:

g LNV, =)
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Fig. 3. Graph of change cross sectional area of the tube along the deformation zone in cold rolling of tubes
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Fig. 4. Graph of change deformation degree of the tube along the zone of compression during cold rolling of
tubes

In this case, you can also define the start and end deformation degree at a given by the technologist
filing m

mln
1 :TMF nEy =€l
Experimental tests at the Krasnoyarsk Metallurgical Plant on Long-mill CRT-100 showed, that the
calculations of the stream caliber with a decreasing degree of deformation quality the tube especially
critical applications is significantly improved, while rolling can be performed with the increase of
1.5 times the filling, rather than at a constant degree of deformation, which significantly affects the

performance of the rolling mill.
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AHaJIUTHYeCKas 3aBHCUMOCTDb BeJIMYHHDBI
MOJAA4YM 3aroTOBKH OT 3aJaHHOM OTHOCHUTEJIbLHOH

cTeneHu AegopManuy MPU X0J0AHOM NPOKATKe TPYO

10.®. Kypmaues?, P.E. Cokon0B?,

N.C. Bopommios?, B.M. becnasios?, B.B. MockBuueB®

“ Cubupckuii ghedepaivhbili yHUGepCUmem

Poccus 660041, Kpacnospck, np. Ceob00mbiii, 79

¢ CneyuanvHoe KoHCmMpyKmopcKko-mexnonozudeckoe 6ropo «Hayray
Poccus 660049, Kpacnospck, Mupa, 53

B cmamve paccmompenvl 60npocsl 6b160pa MAKCUMATbHBIX NOOAY 3A20MOBOK NPU XOL0OHOU NPOKAMKe
mpyo u3 aTOMUHUESHIX CRIABOS 6 3AGUCUMOCIU OM 3A0AHHOU CmeneHu deopmayuil 01 PA3TUYHbBIX
MemoOuK paciema npopuiis pyusbs Kaiubpa.

Knroueswie cnosa: cmenenv degpopmayuu; xon0onas npokamxa mpyo, 3a20moeka, 2unepooIuyeckas
3A68UCUMOCTb.




