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INTRODUCTION

No modern building (as intended for housing, perfance of administrative functions or commerci
structures) can practically be presented withoatdhstems of communication therefore pipes forstwserage,
water supply, heating are so demanded.

The leading place in the modern market of buildingterials by production of communication pipes

taken by plastic. Plastic, plastics — materialstton basis of polymers, capable to get the set fahmn heating
under pressure and to keep it after cooling. Maytaia fillers, softeners, stabilizers, pigmentdricants, etc.
components. Depending on the nature of the tramsfttons happening to polymer at his processing pnoauct
are subdivided into thermolayers (the most impartdithem — plastic on the basis of polyethyleraypropylene,
polystyrene, polyvinylchloride, polyamides, polyibanates, a politetraftoretilen) and reaktopladia (host large-
capacity look — phenoplasts, are widely used alsstip on the basis of epoxy resins, polyesterhpi¢ the
kremniyorganicheskikh of polymers, etc.) [1-3].
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In modern civil engineering exclusively corrosiorepf materials are applied to laying of new comngation
systems: plastic pipes, polyvinylchloride pipes (®Vproducts from polypropylene, corrugated analetrs [4].

Imply plastic pipes: polyethylene (PE), polypropge(software), PVC of system of pipelines. Plagiiges
possess a row of advantages before the metal andtogt, they are long-lasting, secondly, are #&nip mounting and
maintenance, thirdly, have available cost. In nezstes PVC replaces traditional construction mdsersauch as wood,
metal, concrete and clay. When mounting a wateplgugystem use polyethylene pipes, however theyappdicable only
for cold water. If the system provides existenEdigh temperatures, then it is better to sefeetalpolymeric models.
Such pipes do not need additional insulation andeptly transfer the most different temperaturdseirt single
shortcoming — high cost. That is, products shaffespond completely to conditions, and laying dafithe high-quality
pipeline requires strict observance of all ruled anances of mounting. In case of a pipes matehigice their assignment

is significant.

The task of detection and preventing of the comueation pipes (CP) defects — the complex task asjtiadity
depends on many factors, beginning from a choigeattrial and process of their manufacture angHinig with pressure
testing of ready connections. Criteria for makirggidion on prevention of defects are results ofsthiefactors statistical

analysis, the conditions influencing quality.

The most important requirements to production saah be considered compliance to the highest quality
standards and operational characteristics, thaipgs shouldn't be exposed to corrosion, collapgter the influence of

aggressive factors.

MATERIALS AND METHODS
Traditional Approaches to Determination of Communiation Pipes Defects

Today the problem of plastic products defects aagisiof their elimination is solved in many works/died to
identification of such incidents it can be veryfuséo monitoring, safety, maintenance, modernmatind management of

life cycle of pipelines.

Works [1-3] are devoted to a communication resedretween processing parameters both technologimhl a
operational properties of the received polymeridemals and also solutions of the tasks connectitld application and
fastenings of polymeric pipes are considered. Augtliescribe ways of plastic products connectionkaydparameters for

calculation of building constructions from plastic.

In [4] contains information including numerous ta&uand graphics of numerous examples of the refusgaal
cases in pipelines, photos of pipes defects, thagpeessed description and diagnostics of an evergfo$al. Development
of plastic pipes processes production, studyingeshnological process influence on quality of th@seducts it is
presented in [5]. The questions connected with gntigs of plastic pipes at different types of impaa them are
considered. The problem of plastic pipes defornmasind ways is also in details opened. In [6, 7]matention it is paid

to development and assessment of the researcleesedirto improvement of quality
Review of the Main Defects Communication Pipes

Defects of plastic products can be a consequentieeaf manufacture process or arise in process tirguand

maintenance. Anyway it is necessary to begin witeraal examination and diagnostics of the damagetion.
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The quality, speed and cost of carrying out futtgeair will depend on type of defect directly. There several main
types of damage of the plastic pipes given in Tall, 3-5].

Table 1: Main Defects of Communication Pipes

No Defect : Images : Possible causes

Emergence of gaps |is
usually accompanied by
careless work near an
arrangement of the route
pipeline

Complete or partia
1 separation of 4

pipe

The leak in knots and
places of connections isr
damage, and is caused by
violation technology of the
device of welded

—

Leak in connectior

knots connection. Also can be |a
consequence of improper
use materials at their
device
. Arises at installation o
3 Suppression

plastic pipes

The Factors Influencing Formation of CommunicationPipes Defects
The reasons of emergence pipes defects from plastie very various prerequisites.

At design of pipelines it is necessary to consigerumber of plastic pipes characteristics in comparwith
traditionally applied metal, namely[4, 6, 7]:

high corrosion resistance to the vast majorityheftransported and soil environments in the abseeed of their

additional anticorrosive protection;
considerably the smaller weight facilitating anehgiifying hoisting-and-transport and construction;
the big flexibility of pipes allowing to reduce nber of bent inserts;
- smoothness their internal surfaces, reducindntligaulic resistance to a stream.
It is defined what influences quality of pipes:
e The incorrect choice of material for pipes producti

e Use of low-quality raw materials.

www.tjprc.org editor @tjprc.org



256 Vyachedav Lyashenko, Mohammad Ayaz Ahmad,
Svitlana Sotnik,Zhanna Deineko & Alveera Khan

* Incorrect choice of manufacturing techniques.

e Violation of pipes manufacturing techniques, ipisssible to allocate two major factors influencprgcess

of pipes production:production temperature, spdedpipe extension.

If for some reason plastic fusion temperature tigh,ithen material begins to boil begin, as a tetha pipe turns

out porous that is especially visible at a facing.
The surface of such pipe is covered with ruts, thedpipe can't sustain the stated pressure.

Significantly the speed of plastic fusion influeaaality extension of pressure head pipes [8hdfproducer wants
to accelerate process of a pipe production, heasas the speed of extension, pipes is made faestine, than usually,
but the quality of this pipe leaves much to be reki

Such pipe has a rough surface, and wall thicknessui¢h pipe fluctuates, as a rule, the wall in spipes becomes

thinner. It happens because of uneven raw matesigdgly.
Also pipes cannot maintain necessary pressurelaada torn at their use.
» Incorrectly set parameters of the industrial equptr{(IE) participating in process of pipes producti

At the same time it is necessary to consider numdmrictions for application of the plastic pipitermined by

properties of plastic [4, 5]:

e Temperature of the environment coming to the pigelas to allow her transportation in viscosityapagter.
Temperature of the pipeline has to meet the remdngs to durability, stability, deformability aneliability. The

chemical firmness of a pipe material under opegationditions of the pipeline has to be provided.

» The transported environments and a design of {helipe have to exclude a possibility of the pipelobstruction

in the form of pollution or crystallization.

» Corrosive attack of the transported product oretkiernal environment to metal elements of the pipehas to be

prevented by active or passive methods of protectio

e Pipelines should be laid mainly underground (undmrgd laying). Other types of pipelines laying — e
Earth's surface in an embankment (land laying)nosupport (elevated laying) — are allowed at tecdimeed and

the corresponding justifications. It is necessargrovide the actions providing their reliable aade operation.

» Laying of pipelines has to be carried out, as a,rby the principle of corridor laying, parallel @ther operating

or designed pipelines transporting the same product

Thus, violation of the production technology, usk low-quality raw materials — the main reasons of
shortcomings. As a rule, these shortcomings areréntt in parts of pipes which haven't undergonditguzontrol because

serious producers turn out products accordingadstrds, and don't allow even the smallest errors.

RESULTS AND DISCUSSIONS
Assessment of Quality of Communication Pipes
Optimization of plastic details quality isn't alveagdequate to quality of the delivered materiaspidinished

products, preparations and simple performance bgopeel in a workplace of all provided operatiomdill accordance
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with requirements of control documentation. Quitte the greatest effect can be reached as a:result
changes of a design of processing equipment;
the correct definition of technological processratiens and parameters of the details subjectedrtrol.

In view of a @ designing process it is possible to develop aordlgn of CP quality assessment indicators on

the basis of the integrated approach providingityuaf production (Figure 1).

In case of production &fP under pressure the assessment generalized lafgarittheir quality has the following

semantic stages:

» Process of the technical solution (TS) acceptamcémprovement of quality begins with operation ofding
solutions in the massif of the accumulated expeegeaf information databank. If solutions are foutttkn we

enter information if isn't present, there is a etpd loading of data.

*  Wording of requirements t6P. It is important to correctly formulate requirersetoCP. Requirements imposed
to operational qualities of products are offered¢odivided into three main groups: appointmeriiatbdity and

esthetics, but the general and the main will bevéiiglity of CP.

» Choice of quality indicators (personal computer)whs carried out on the basis: definitions of apyment and
use conditions o€P; analysis of consumers requirements; structudesamicture of the characterized devices;
main requirements to the personal computer. Frora, Hbe list ofCP quality indicators is defined: roughness,

density, durability, hardness.
» Choice of the basic indicators nomenclature qualit¢P.

» Choice of values determination method quality iaties of CP. This method will allow carrying out objective
assessment and also expression of results in dhelasid measure units that is convenient for conhildyaand

reproducibility of results.

i
| 1. Data input about CF |——| 2. The wording of reguirements to CP
¥
| 4. Choice of the nomenclature of basic Q |-—| 3. Choice of guality indicators (QJ) |
¥

| 5. Choice of a determination method values Ol

{6 petermination of a1 values
-

7.1. Assessment it issuitable/with defects H 7. Assessment of the gualitv level CP

| 7.2. Creation of a CP poroperties tree

|—-| 7.3. Formation of a assessment guality scale |

w

7.4. Determination assessment guality

Af weisht roefficienTs

No

S. Determination of CP dependence
degree on the technological modes and

constructional parameters of molding

| 7.5 Calculation of guality determination |

1

‘ 11. Definition of the generalized guality ‘

indicator

12. The received TS is

compatible to the

Figure 1: The Generalized Algorithm of CP Quality Assessment
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e The determination of the qualiGP values.
* The evaluation of the quality leveP.

» For a start it is proposed to evaluate from thenpof view defect, for this we evaluate the numbgdetected

defects (checking for performance of the basicirequents for CP).
» Building the tree all the properties of quality met [7].
* Formation of scale quality evaluation. Centralite éstimation procedure is the construction ofitptale scales.

» Definition of weighting coefficients of quality ekation. To determine the importance rating usedae from 0

to 1; 1 — high importance.
e Calculation of an error of determination quality.CP

» Check of conditions (criterion of qualityl))ri — the i-th value of an quality indicator of theiemted CP has to be

in the range. If the condition is satisfied, themnp 7.5 — assessment of an quality level erramiglemented. If

the condition isn't satisfied, then transition trp 9:

* The sizes of plasti€P have to be in the range where — @i sizes where i=1 ... 4, 4 — the number of the
parameters determining tli& size (1 — width (B); 2 — length (L); 3 — volumkoasting (V); 4 — thickness of a
wall of H(S)).

» 7-8classes.
» Determination of durability, density and hardness.

e Determination of CP dependence degree on the témjinal modes and constructional parameters of mgld
forms Determination of th€P sizes accuracy (kvalitt). It is recommended tpoaqt the accuracy of the plastic

CP sizes within 5 — the 7 th classes. The same wayracy forCP is defined.
» Definition of the molding form dimensions.
» Determination of non-failure operation and durapili

» Determination of surfaces roughness. The roughokes® plastic details surface made by casting updessure

and pressing corresponds to
e Optimization of the casting technological modes enwistructional parameters of a compression mold.
» Definition of the generalized quality indicator.

» Compatibility analysis to the specifications. Thighest quality ofCP — by simultaneous optimization of the

technological modes and the MF constructional patar[7].
Classification of the Variable Factors InfluencingQuality of Communication Pipes

In this article we will consider the reason of ¢sige / appearance defects from the view poittFomanufacture

process (formation process by a injection methateupressure) and as a result of mounting.

Impact Factor (JCC): 6.8765 NAAS Rating: 3.11



Defects of Communication Pipes from Plasticin Modern Civil Engineering 259

We will consider the task of receiving qualitatipeoduction which decision is determination of th@sin

significant parameters / factors ©P formation process and its dependence on them.

Let the changing characteristics of raw materiglaistic material), technological process and femsuwf the
injection molding machines (IMM) (hydraulic and etiecal IMM drives, a node of plastication and icjen, a node of

interlocking molding form) will be these factors.

We will separate all parameters / factors on inploé, intermediate, output and target. We will allavput
variables consist of the adjustable and nonadjles{glerturbing) variables. Input adjustable varsbdre factors which are

set by the operator on the appropriate devicedatgg process that is, it is possible to influetizem directly.

The nonadjustable (perturbing) variables are patrenmef casting process which it is impossible nfituence
during a casting cycle (a machine operation mdue characteristic of raw materials, location terapee, air humidity,

oscillations of tension in the power supply network

Impact on the process of unregulated variablessléadncomplete "reproducibility” of quality indiwas CP.
Intermediate variables output parameters that afmetl at the end separate (or multiple) stagethefcasting process
(performance plasticizing pressure in the form h# tnjection and holding pressure; cycle time, poa@nsumption).
Output variables describe the stabilization leeglc(iracy, time) of the input and intermediate \@eis of the processes.

They depend on the stability of the entire process.

Note that intermediate variables of the castingcess, almost all interconnected. Thus, the chamdgbe melt
temperature in the nozzle leads area to a changeessure and injection rate, the latter effe¢hattime of the holding

pressure and cooling. This significantly complisaiee process control.

Target variables allow you to assess the qualitthefcasting process and its efficiency (energgetimaterial
and quality of theCP).

Many of the variable factors can be calculated. Buth variables as the viscosity or the geometrical
characteristics of the casting (mold) cannot besim@red or calculated in advance. This greatly dmaies the analysis
process and introduces uncertainty in the optinsdliles selection of variables injection process. ifliependence of
variables allows you to set the IMM the relevantapaeters independently from each other. Howevés,dbes not mean
that they are not connected. On the contrary, agtan one variable can cause a change in anahdrneglecting the
relationship of variables can lead to violationtbé real process. For example, injection pressigeding pressure,
injection speed, cycle time of a casting dependshentemperature of the melt in the cylinder arelwhole process of
plasticizing, so they can be considered intermediatiables, although they can be set arbitrafiliythis is reflected in

the proposed variables classification of the inggcprocess shown in Figure 2.
In Figure 2 parameterp,,— pressure in a plastication node before injecti&g, — value of a relocation
plastication nodeyy,— speed value of a relocation plastication nofie;- temperature of the IMM cylinder zonep;,—

counter-pressure in case of plastication;- rotating speed of the screW; — relocation of the screw in case of a dosage;

T, — water temperature, cooling liqui}, — a consumption of the water cooling a moldingrforps — pressure of a

locking molding form; Sy — movement of a molding form when closings — speed of mobile (semi-form) movement
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when it closing;OD — other entrance datey;, — injection pressure of the melp,, — pressure feedingy,, — fusion
injection speedt;, — injection time;t, — hold time under pressurg;,, — casting cooling timet ,s — time to pause during
the process of formingg., — pressing force of a nozzle to a molding fort; — movements of plastication knof, —
temperature of the melt in the nozzlT,, — change (distribution) of the melt temperatupe;- viscosity of the meltt

— plastication time of one-time injection volumey, — energy of the plasticatiof,, — temperature of a forming cavity
wall; E., — the energy consumption for temperature contfq,,; — pressure change in the injection form in time;
AT, ¢ — temperature change of the melt in the injectimiding form in time;Ap,, — the pressure change in the nozzle of

injection molding machiness,, — thickness of the retaining layekpy,s — change in hydraulic pressure in time.

WVariable factor

__ Input +J'IIdependen‘[, | Intex?nediate L E nget J
J
Regulate Unregulated
(revolting)
P
P F,
s 11:‘) *| Movement of = 2Pm f] i
vk§ ,| plastication knot TL‘T’ Weight
_________ n
— I . .
Tz g Dimensional
Pep Plastication T accurac
n — tpl ATrn,{ Yy
Sq —» Epl
. Tew
Tiw—» Filling of a form ™ I
Q,,—* with melt o 5
=
g | Strength
P — g |aPn | B
s : 2 2
f—* Mold locking | ] = =4
Vep—>] - a
oD | Sl _,|
Pin | — ——»
pre
}[ﬁ - Qther
th | indicators
o L5
tps _— ||

*

Figure 2: Classifications of Injection Process Vagable Factors

As the variables of the process are regulated aadaged, then the emphasis should be on those Satiat
characterize the state of the polymeric materiataaious stages of the injection process or charaet the impact of

components on the polymeric material. InputvarisheT,, Sy, pin»Quw. Tw:Vin» Pre th teo

Treatintermediater AT, Jn ol Tew: BPm g AT 1. APhs. Spi -

For determination of the output variables considiranfluencing stability of injection process andality of

products it is necessary to show correlation ofitipait and intermediate variable factors given a&bov

As now requirements to improvement of quality andréase in accuracy of products from plastic caonista
increase, the solution of this task is regulatiod amanagement — impact on a condition of matergllization of state
interrelation characteristics with products indaratof quality (for example, the dimensional accyrahrinkage, etc.).

A generalized algorithm for evaluating the qualitiyCP, which can be the basis for developing a metlood f
assessing the quality of plastic products. The log@eel algorithm contains a sequence of stagestasrdime the quality of

the plastic components and identification of tedbgiwal parameters forming process the plastic elegm of CP and
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moulds, which directly affect the quality of tli#® scan. A classification of the injection moldiragtors process differs
from the existing ones that it split factors isnfrohe perspective of regulated / unregulated. hega allows to determine

all the important factors that directly affect thygpearance of the defect for the purpose of coatrdlby preventing.

CONCLUSIONS

As a result of the communication pipes defectsenavis determined that the surface defects duerégutarities
during assembly. Defects tolerances and poor mécdigmroperties of products due to violation of ggpmanufacturing
techniques, the main factors are temperature awdliption speed of the traction pipe. Based on tiadyais of the factors
influencing defects o€P presented a generalized algorithm for evaluatiegquality ofCP and the classification of the
variables injection process to ensure stable qu@R. Thus, the main cause of communication defectg lmeadefects,
"received" when they are forming, unnoticed duiimgpection. The quality of the products plays a l@g, as the repair is

often linked to the implementation of costly works.
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