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Abstract. The high requirements as to accuracy of the wall thickness are due not only to necessity of assuring the
reliability and serviceability of equipment, but also to the trend towards the continuous decrease of metal capacity. In
this situation assuring observing of the given parameter is the most difficult affair. The cross wall thickness deviation
can be presented in the form of two components: eccentric and symmetric deviation. In the given work authors pre-
sent the research of the influence of the tube wall thickness on the share of eccentric component of the wall thickness
deviation of the tubes rolled on the TRP with the continuous mill. Analysis of research results allowed concluding
that with increase of the tube wall thickness the share of wall thickness deviation induced with the eccentricity de-
creases. On the whole, it is to be noted that for the giving plant, characteristically the influence of methods of longi-
tudinal flaring (in continuous mill with mandrel and multistand mills of rolling without mandrel) on the tube accuracy
is greater. In two first cases while reducing tubes to the finish dimension, the share of the number of faces, which de-
pends on the summary reduction through the diameter and the value of tension, increases substantially.

Keywords: tube rolling plant with continuous mill, wall thickness, cross wall thickness deviation, eccentric compo-

nent.

1 Introduction

Accuracy of the tube wall thickness is one of the most
important characteristics of the given kind of metal prod-
ucts. The value of this characteristic’s scattering is strictly
regulated by the up-to-date standards. The high require-
ments as to precision of the wall thickness are condi-
tioned not only by the necessity of assuring the reliability
and efficiency of equipment, but also by the trend of con-
tinuous decreasing the metal capacity (content) [2, 3]. In
these conditions the most complicated task is to ensure
the maintenance of the mentioned parameter of the tube
accuracy [1, 2].

2 Literature Review

Precision of finished tubes is a result of shaping
(changing the shape) of a tube on all the stages of de-
forming the latter. In this situation the special attention
should be given to the aggregate (mill), where the proper
geometrical sign is formed [1]. In the general form the

cross wall thickness deviation can be presented as two
components [1, 4]: eccentric wall thickness deviation and
deviation occasioned by the “cut” of internal and exter-
nal surfaces. The “eccentricity” of tubes rolled on the
TRA with continuous mill averages 55 %; tubes rolled on
the TRP with plug automatic mill have the average value
of wall thickness deviation within the limits of 26 % [1].
From the practice of the pipe and tube production it is
known that for all the tubes, which were not subjected to
considerable degree of reducing, independently of meth-
od of production, the share of eccentricity makes the
greater part in the scattering of the wall thickness in the
cross tube section [4].

The wall thickness is formed in the process of piercing
and decreases in the course of rolling out (Figures 1, 2)
[1, 2], but the main influence on accuracy of the wall is
exerted exactly by the process of piercing [1].

As a whole, the relative wall thickness deviation of
tubes rolled on TRA with continuous mill decreases with
increase of the tube wall thickness [1] (Figure 3).
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Figure 1 — The statistic distribution of the shell wall thickness [2]
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Figure 2 — The statistic distribution
of the rough tube wall thickness
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Figure 3 — Change of the average values of the wall

thickness (1) and the cross wall thickness deviation (2)

along the length of a finished tube with dimensions: 45x3.5 mm (a); 76x3.5 mm (b) [1]

Tubes rolled on the TRA with continuous mill have
strongly pronounced bulges on their ends (Figure 4).
Wall thickness deviation of a tube on the thickened ends
is on the average greater than the deviation in the middle
part of a tube.
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Figure 4 — The scheme of measurement of the wall thickness
in the cross section of a tube

Precision of tubes as to wall thickness is an important
and difficult to achieve factor of the quality of the given
kind of rolled products. It depends on many factors. The
degree of importance of majority of these factors is not
completely specified. One of the questions, which are not
enough taken up — is the investigation of the influence of
the wall thickness on the eccentric wall thickness devia-
tion of the cross section of tubes rolled on the TRP with
continuous mill, and any investigations taking up this
theme are actual.

3 Research Methodology

The following positions of assortment of the TRP with
continuous mill have been chosen for investigation of the
influence of the wall thickness on the eccentric wall
thickness deviation of the cross tube section:

—73%5.5 mm (D/S = 13.3);

—32x3 mm (D/S = 10.7);

—93x13 mm (D/S =7.2).

After cutting the thickened ends, the pipe sockets have
been cut from the tubes, marked and measured in 12 sec-
tions (Figure 4). Results of measurements are shown in
the Table 1 and the Figure 5. The character of the change
of the wall thickness deviation in cross section of the
tubes rolled on TRP with continuous mill is shown in the
Table 2.
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Figure 5 — Change of the wall thickness in the cross section of
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Table 1 — The change of the wall thickness in the cross section of tubes rolled on the TRP with continuous mill

DixSt Number of the point of measurement and value of the wall thickness deviation, mm
1 2 3 4 5 6 7 8 9 10 11 12
32x3 2.8 2.9 33 3.2 3.1 2.9 3 3.1 2.6 2.8 3 2.7
73x%5. 5.1 5.25 5.65 54 525 | 5.35 5.55 5.2 4.8 5.1 5.35 5
93x13 13.15 | 13.75 | 139 | 142 | 13.1 | 124 | 12.75 | 13,55 13 13.1 | 12.8 13
Table 2 — Change of wall thickness deviation in the cross section of tubes rolled on the TRP with continuous mill
DtxSt Number of the point of measurement and value of the wall thickness deviation, %
1 2 3 4 5 6 7 8 9 10 11 12
32x3 | -5.08 | -1.69 | 11.86 | 847 | 5.08 | -1.69 | 1.69 5.08 | -11.86 | —5.08 1.69 —8.47
73x5.5 | -2.86 | 0.00 7.62 | 2.86 | 0.00 1.90 571 | 095 | -8.57 | -2.86 1.90 —4.76
93x13 | -0.57 | 3.97 5.10 | 737 | 095 | -6.24 | -3.59 | 2.46 -1.70 | 095 | -3.21 | -1.70

As a whole, the cross wall thickness deviation can be
presented as two components: eccentric and symmetric
wall thickness deviation. To pick out these parts, let us
use the approach, set forth in [1].

The main point of the given method consists in the fol-
lowing. On the first stage it is necessary to put in order
the experimental data as to measurements of the tube wall
thickness in the cross section in the following way. Let us
choose the greatest value of the wall thickness in the
given cross section and confer the index “1” to it. The
rest of values of the given excerpt will be numbered one
after another from left to right.

For example, for a tube 73x5.5 mm we have the meas-
urements in the form of a set of the wall thickness values,
presented in the table 1. After putting in order the values
of wall thickness, the massif will look as following: 5.65;
5.40; 5.25;5.35; 5.55; 5.2;4.8; 5.1; 5.35; 5.0; 5.1; 5.25

Further let us determine the average wall thickness of
the tube S, in the given cross section, eccentricity e, the
part of dispersion o,”, stipulated by eccentric component
of the wall thickness deviation, the summary dispersion
of the wall thickness ox2 Let us find the share (part) a,,
brought into deviation of the tube wall thickness by ec-
centricity according to the formula:

a2
o2 )]

—

a, =

Let us calculate the value of the absolute cross wall
thickness deviation AS,, supposing that the probability of
finding in the given cross section such value of A4S,
which AS, > AS, for P = 0.05:

p n-1 = @

where n is the number of measurements of the wall
thickness in given section; oy is the meansquare devia-
tion; ¥ is the coefficient binding the share of wall thick-
ness deviation a,, caused by eccentricity in the total dis-
persion of the wall thickness:

v=2(2a, +,3(0—-a,)-082{a,1—-a,))®

At the discrete measurements of the wall thickness the
formula (2) allows calculating with more accuracy the
value of the real swing (scattering) of the wall thickness
values in the given section, since because of measure-
ments discreteness there is the probability of finding the
actual maximum (minimum) between the points of meas-
urement.

Results of experimental data treatment are shown in
the Table 3.

Table 3 — Results of treatment of the wall thickness experimental measurements in cross sections of a tube

DtxSt, mm S, Mm e, mm 022, mm? 2 ,mm2 a, % AS,, mm AS, mm
32x3 2.92 0.137 0.039 0.009 24.0 0.7 0.72
73x5.5 5.25 0.146 0.050 0.011 21.2 0.085 0.815
93x13 13.2 0.290 0.318 0.042 13.2 2.2 2.03

4 Conclusions

Analysis of data in the Table 3 allows making the fol-
lowing conclusions. The share of the tube wall thickness
deviation caused by eccentricity is decreasing with in-
crease of the tube wall thickness. As a whole, it is to note
that the characteristic feature for given unit is the greater

influence of the process of the lengthwise rolling-off on
accuracy of tubes, namely, rolling-off in continuous roll-
ing mill with mandrel and in multistand mills for rolling
without mandrel. In the first two cases, while reducing
tubes to the final dimension, the share of cutting depend-
ing on summary reduction as to diameter and the value of
tension, is substantially increased.
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JocaiizkeHHs! BIVIMBY BeJIMYMHU TOBIIMHM CTIHKU HA MONEPeYHy Pi3HOCTIHHICTH TPYO,

npoxkaranux Ha TIIA 3 Oe3nepepBHUM CTaHOM

[Mununenxo C. B., Ipoxa I1. B., Jlumonyenko E. A.

Harmionansaa Metamypriiina akagemiss Ykpainu, npocm. [arapina, 4, M. {ninpo, 49600, Ykpaina

AHoTanisi. Bucoki BHMOrM 10 TOYHOCTI TOBIIMHH CTiHKM OOyMOBIIOIOTbCS HE TUIBKM HEOOXiTHICTIO
3a0e3medyeHHs HaIilfHOCTI 1 mpane3aaTHOCTI (POOOTOCIPOMOKHOCTI) O0NaAHAHHS, ane i TeHICHLIEI A0 MOCTIHHOTO
3HWDKCHHS Horo MeranoeMHocTi. [Ipn 1mpoMy 3abe3nedMTH NOTPHMAHHS IAHOTO MapaMerpa TOYHOCTI Tpyou
HalO1IpI ckiIanHo. [lonepedyHy pi3HOCTIHHICTE MOXKHA NMPEACTABUTH Y BUIIIAIL IBOX CKJIaIOBHX: CKCIEHTPHYIHOI Ta
CHUMETPHUYHOI PI3HOCTIHHICTI. Y CTaTTi MPEACTABICHO IOCHIKEHHs BIUIMBY BEJIMYMHHU TOBIIMHH CTiHKHM TpyOHW Ha
YacTKy eKCLEHTPHYHOI CKIIaI0BOI MOIMEPEdHOi pi3HOCTIHHOCTI TpyO, mpokaraHux Ha TIIA 3 Ge3mepepBHUM CTaHOM.
AHaiiz pe3ynabTaTiB JOCHIIPKEHb JO03BOJMB 3POOWTH BHUCHOBKH, IO 31 30UIBIICHHSM TOBIIMHU CTiHKH TPyOH
3HIKYETHCSI YaCTKa PI3HOCTIHHOCTI, BHKIMKAHOI €KCUEHTPHYHICTIO. B mimoMy, cmif 3a3HauuTH, MO A JAHOTO
arperaty € XapakTepHUM OUIBIIMI BIUIMB Ha TOYHICTH TPYO CHOCOOIB MO3JOBXKHBOI PO3KATKU: B Oe3lepepBHOMY
ONPAaBOYHOMY CTaHi 1 0araTOKJIITHOBHUX CTaHaX OE30IpPABOYHOI NPOKATKU. Y MEpIIMX JBOX BHUIIAAKaX, HPH
penyKyBaHHI TpyO Ha FOTOBHI PO3Mip, ICTOTHO 3pOCTa€ YacTKa IPAHYacTOCTI, 110 3aJEXKUTh BiJ CyMapHOTO OOTHUCKY
10 JIiaMeTpy 1 BETMYMHN HATATY.

Kiwuosi cmoBa: TIIA 3 Oe3mepepBHHM CTaHOM, TOBIIMHA CTiHKH, IOTIEPEYHA Pi3HOCTIHHICTh, EKIECHTPHYHA
CKJIaJI0BA.
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