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IHHOBALIII B CYTHOBYITYBAHHI TA OKEAHOTEXHILII XV MixHapoaHa HayKOBO-TE€XHIYHa KOH(EPEHLIis

B nismomy nepeBipeHo Ha MIIHICTh 4 KOHCTPYKTUBHHUX BapiaHTa MIITHOTO BOJOHEIPOHUKHOTO
KOHTelHepa. 3alporlOHOBaHO 3MIHM J0 KOHCTPYKLIi Ul 3MEHIICHHS pIBHS HAlpyKeHb Ta
MepEMIIIEHb.

BuchoBku. JlocnipkeHO HampyXeHO-I1e(OPMOBAaHUH CTaH YOTHPHOX KOHCTPYKTHBHHUX
BapiaHTIB MIIHOTO BOJOHENPOHMUKHOTO KOHTEHHEpa MiABOIHUX amapaTiB 3 IOJIIETHIICHY.
3anponoHOBaHO 3MIiHM A0 KOHCTPYKINi 3 METOI0 3MEHIIEHHS Hampy>KeHb y KOHTEHHEepi mnpu
riIpOoCTaTUYHOMY THCKY Ha muOuHi 50 M.

Jlirepatypa
[1] baunnos B.C. IIpuBsi3zubie noaBoaHble cuctembl. — Hayk. nymka,. 1998. — 230 c.
[2] Li Y., Luo W.; Li M., Yang B., Liu, X. Strain Rate-Dependent Hyperbolic Constitutive
Model for Tensile Behavior of PE100 Pipe Material. Polymers 2022. 14 (7). 1357.
https://doi.org/10.3390/polym14071357

IMPROVING THE DESIGN OF A DURABLE WATERPROOF POLYETHYLENE
CONTAINER FOR UNDERWATER VEHICLES

Dmytro Lytvynenko, Serhii Nuzhnyi

Admiral Makarov National University of Shipbuilding, Ukraine

Annotation. Four variants of the design of the durable waterproof polyethylene container for
electronic equipment and other payloads were analysed for strength. Changes to the design of the
containers are proposed for reducing the level of stress from hydrostatic loading.

Keywords: strength; container; hydrostatic pressure; finite element analysis
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VERIFICATION OF SOME FORMULAE OF UKRAINIAN REGISTER OF SHIPPING
FOR CONSIDERING OF WEAR AND CORROSION
FOR HOT ROLLED PROFILES

Sokov V.M.,
Candidat of Technical Sciences,
Senior lecturer of the Department of Structural Mechanics and Ship Construction of Admiral
Makarov National University of Shipbuilding, Nikolaev, Ukraine,
valeriy.sokov@nuos.edu.ua,

Abstract. There is presented the verification of some Ukrainian Register’s formulae which
consider correlation of geometrical properties of hot rolled profiles taking into account wear and
corrosion. There were calculated geometrical properties of unsymmetrical hot-rolled bulb considering
wear and corrosion with application of accurate integral formulae. Obtained results were compared
with Register’s formulae offered to take into account wear and corrosion. There is shown better
correlation for cross section areas than for moments of resistance. But with enlarging of the wear and
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corrosion the Register’s formulae for isolated profile in the reviewed example give understated values
of geometrical properties, which is dangerous.
Keywords: wear, corrosion, geometrical properties.

Introduction. In ship hull design methodologies they consider influence of wear and corrosion
of constructions and beam profiles. Thus accepted geometrical properties of beam’s cross sections
obtained from conditions of satisfactory of strength and collapse have to be a little bit enlarged to
consider wear and corrosion. Because of it after some time the values of profiles’ geometrical
properties will decrease and strength and/or collapse conditions of beams may fail. Here’s at issue
hot rolled unsymmetrical bulb.

Objective. Compare the Ukrainian Register’s formulae which consider wear and corrosion of
hot rolled profiles with precise formulae to have a notion of reliability of Register’s formulae.

Main part. The area and the resistance moment of hot-rolled profiles according to Ukrainian’s
Register are defined by expressions [1, 2]

f.=1" 0, W=W"o, 1)

where fc, fc’— cross section area appropriately with and without considering of wear and corrosion,
cm?; W, W’ — moment of resistance appropriately with and without considering of wear and corrosion,
cm?; ok — is the corrective factor which is calculated by the relation [2] of old Register rules:

o, =1+a, -As,

6 I , (2)
o, =0,07+V730,25|fw <200cm?,

and by the relation 1.1.5.3-.1 in [1] of the new Register rules, specifically for unsymmetrical bulbs:

o, = g% ; s/% >1,05. 3)

Area and moment of resistance in (1) have to be calculated taking into account effective width
of the joined girdle of the sheathing the profile is attached to. But in this study we shall not consider
the joined girdle.

The formulae (2) and (3) are checked for the sequence of As:

AS =[0,4;0,8;1,2;1,6], mm. 4

Let’s define accurate values of wk for the bulb #16a of GOST 21937-76 [3] the moment of
resistance of which (for isolated profile) is 45 cm3. To define the accurate values of wx we take the
new profile and calculate its initial geometrical properties fc, W and compare them with normative
ones for validation. After we consider the uniform corrosion by some fixed magnitude As (fig. 1) and
calculate geometrical properties f.’, W’ of obtained reduced cross section.
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which accord to GOST 21937-76 for #16a (but W = 45,0 cm?® there).

#16a.

As

Figure 1 — Geometrical interpretation of mathematical model

From (1) it’s possible to define wk for the range (4) of As. Accurate geometrical properties of
the reviewed bulb were calculated using integral calculus.
The initial area fc and moment of resistance W of isolated profile of the new bulb #16a obtained
by integral calculus are:

f.=17,94cm?, W =452cm®,

(5)

In the table 1 the computing and comparison of the corrective factor wk is presented for the bulb

Table 1 — Computing and comparison of wi for bulb #16a

Accurate values of mk b b
, 2 s 3 fc W Wk DY Ok DY

# AS, mm fc’, cm W’, cm ®, _? o, = — @) 3)

c W

1 0,4 16,49 40,91 1,09 1,11 1,09 1,05
2 0,8 15,04 36,60 1,19 1,24 1,19 1,05
3 1,2 13,59 32,30 1,32 1,40 1,30 1,11
4 1,6 12,15 28,00 1,48 1,62 1,40 1,21

The same exploration was made for the bulb 160x8 of EN 10067:2006 [4]. The initial area f;
and the moment of resistance W of isolated profile of the new bulb 160x8 of EN 10067:2006 obtained
by integral calculus are®

In EN 10067:2006 there is for the bulb 160x8: f. = 16,2 cm?% W = 43,3 cm?.

f,=16,12cm?*, W =43,1cm’.

(6)

In the table 2 the computing and comparison of the corrective factor w is presented for the bulb
160x%8.

Table 2 — Computing and comparison of wk for bulb 160x8

Accurate values of ok b b
# As, mm f.’, cm? W’, cm?® A W @k Dy | @k Dy

o=% | e=m | @ | 0

c W

1 0,4 14,70 38,90 1,10 1,11 1,09 1,05
2 0,8 13,28 34,76 1,21 1,24 1,19 1,05
3 1,2 11,87 30,64 1,36 1,41 1,30 1,12
4 1,6 10,46 26,55 1,54 1,62 1,40 1,21
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Conclusions. From tables 1 and 2 it’s possible to conclude that formulae (2) and (3) better
correlate for cross section areas than for moments of resistance but for little values of As. The
correlation magnitudes wk obtained by moments of resistance (column 6 of table 1 and 2) are always
more than ok obtained by areas (column 5 of table 1 and 2). With increasing of As the growth of wk
obtained by integral calculus outran the growth of wk obtained by Register’s formulae (2) and (3). It
tells about unsafety of Register’s expressions in case if great wear and corrosion is predicted by
design, i.e. Register’s expressions give understated values of geometrical properties than necessary.
Magnitudes of wk obtained by new Register’s formula (3) are always less than wk obtained by old
Register’s formula (2). These statements are true for isolated bulb/profile in suggestion of uniform
corrosion of the entire surface. To make complete conclusions it’s necessary to review wide variety
of profiles of different kinds and standards. Also the influence of the joined girdle of the sheathing
has to be explored. The model of corrosion has to be studied.

Literature

1. Perictp CynnoruiaBctBa Ykpainu. [IpaBuna kmacudikaiii Ta moOyJ0BU MOPCHKUX CYJCH.
Towm 2. Kuis: PCY, 2020. 792 c.

2. [IpoekTyBaHHS KOHCTPYKTUBHOTO MiJ€NIb-IIMAHTOyTa CYXOBaHTAXXHUX CyAeH: MeTonn4Hi
Bka3ieku / B.I'. MarBeeB, A.l. Ky3nenos, b.M. Maprtunens, b.M.Muxaiino, O.M. VY3108,
M.O.Ilubenko, I'.B. Hlapyn. — Muxkomnais: Y IMTY, 2002. — 76 c.

3. TOCT 21937-76 IlonocoOyns0 ropsuekaTaHblii HECUMMETPUYHBIA Ui CYIOCTPOCHUS:
MexXrocyaapcTBeHHbIl cranaapt. Mocksa: UIIK M3narenscTBo crangapros, 2000. 6 c.

4. ICTY EN 10067:2006 ITabo0yns6 rapsuekaranuii. Po3mipu Ta JOIMyCKH Ha PO3MIpH,
dopmy 1 macy (EN 10067:1996, IDT): nanioHasbHui craHgapT Ykpainu. KuiB: JlepKCHOXKuB-
cTa”napt Ykpainu, 2011. 9 c.

MNEPEBIPKA JIEAKUX ®OPMY.1 PETICTPY CYJIHOILIABCTBA YKPATHHU JIJIAA
BPAXYBAHHSA 3HOCY TA KOPO3II UIs1 KATAHUX ITPO®LIIB

Coxos Basepiit MukoaaiioBu4

KaHIUJaT TEXHIYHMX HayK, CTaplmMil BuKianad kKadeapu OyaiBelbHOI MEXaHIKH Ta
KOHCTpYK1Ii kopmycy kopabist, HYK

AHoTtauis. [IpencraBneno nepeBipky Aesakux Gopmys yKpaiHCbKOro Perictpy cy1HOIIaBCTBa,
SIK1 BPaxOBYIOTb KOPEJISLII0 T€OMETPUYHUX XapaKTEPUCTUK rapsyeKaTaHuX Npo@iIiB, NpuiiMarodu
JI0 yBaru 3HOC Ta Kopo3ito. Bynu oOuuncieHi reoMeTpuyHi XapaKTEepUCTUKH HECUMMETPHUYHOIO
rapsiuekataHoro Oysib0a BpaxOBYIOUM 3HOC Ta KOPO3i0 13 3aCTOCYBAaHHSM TOYHHUX IHTETrpabHUX
¢dopmyn. Otpumani pe3yibTaTd Oynu MOpiBHSAHI 3 (opmynamu Perictpy, 3ampornoHOBaHi A
BpaxyBaHHs 3HOCY Ta Kopo3ii. [loka3ana kpaia Kopessiis JUIs IO TOTepeyHoro nepepisy, aHix
JUIE MOMEHTIB OTIOpy. AJie 31 30UIbIICHHSIM 3HOCY Ta KOopo3ii ¢popmynu PericTpy st 130150BaHOTO
npo IO y PO3TIISIyBaHOMY TPHUKIIA1 JAf0Th 3aHW)KEHI 3HAYSHHS T€OMETPHYHUX XapaKTePHCTHK,
1110 € HEOE3MEYHUM.

Kurouosi cioBa: 3H0C, KOpo3is, FTEOMETPUYHI XapaKTEPUCTUKH.
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