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Beograd

Visoka tekstilna strukovna Skola za dizajn tehnologiju i menadzment, kao sledbenik ViSe tehnicke
tekstilne Skole osnovana je 30. juna 1958. godine. Odlukom Komisije za akreditaciju i proveru kvaliteta
Republike Srbije od 03. maja 2007. godine Visa tehnicka tekstilna Skola u Beogradu je akreditovana pod
nazivom Visoka tekstilna strukovna Skola za dizajn, tehnologiju i menadZment. U novom ciklusu akreditacije,
Skola je u januaru 2012. godine podnela zahtev za akreditaciju delom postojecih modernizovanih studijskih
programa i delom novih studijskih programa koji su nastali kao logi¢an rezultat istrazivanja potreba drustva i
tekstilne industrije.

Skola se kroz ispunjenje standarda za akreditaciju opredelila da nasim studentima obezbedi strukovna
znanja koja se mogu primeniti kako u teoriji, tako i u praksi. Nasi studenti se prakticno obucavaju u
preduzecima tekstilne industrije, uCestvuju na izlozbama, revijama, konferencijama, objavljuju radove u
&asopisima, aktivno uéestvuju u Zivotu i radu Skole.

Skola uspesno saraduje sa Priviednom komorom Srbije, Privrednom komorom Beograda, Savezom
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UNIVERZITET U NISU
TEHNOLOSKI FABULTET LESKOVAC

Tehnoloski fakultet u Leskovcu je akreditovana visokoskolska ustanova na kojoj se odrzava
nastava na sva tri nivoa akademskih studija: osnovnim, master i doktorskim

U prvu godinu osnovnih akademskih studija Tehnoloski fakultet upisuje 120 studenata
Cije se studiranje finansira iz budZeta Republike Srbije na akreditovanim studijskim programima:

HEMIJSKE TEHNOLOGIJE, 60 studenata na studijskim podrucjima
® Farmaceutsko kozmeticko inZenjerstvo
@ Ekolosko inZenjerstvo
@® Organska hemijska tehnologija i polimerno inZenjerstvo

PREHRAMBENA TEHNOLOGIJA I BIOTEHNOLOGIJA, 40 studenata na studijskim podru&jima
® Prehrambena tehnologija
#® Biotehnologija

TEKSTILNE TEHNOLOGIJE, 20 studenata na studijskim podrudjima
@ Tekstilno inZenjerstvo
® Industrijski dizajn tekstilnih proizvoda

Master studije se realizuju sa istim studijskim programima kao osnovne studije,
uz dodatni,akreditovan studijski program -
Upravljanje materijalnim i energetskim tokovima,
od Skolske2015/16.
Doktorske studije se realizuju sa studijskim programom
Tehnolosko inzenjerstvo

U prvu godinu osnovnih akademskih studija mogu se upisati lica sa zavrSenom srednjom skolom u ¢etvorogodisnjem
trajanju i polozenim prijemnim ispitom. Kandidati koji konkuriSu za upis polazu prijemni ispit iz jednog od sledeca
tri predmeta: Matematika, Hemija ili Fizika, po izboru.

Kandidati koji konkuriSu na studijsko podrucje Industrijski dizajn tekstilnih proizvoda polazu prijemni ispit iz jednog
od sledeca cetiri predmeta: Matematika, Hemija, Fizika ili Crtanje, po izboru.
Prijemni ispit obuhvata programske sadrzaje koji su izucavani u srednjoj Skoli u cetvorogodisnjem trajanju.

TEHNOLOSKI F;\K\UBTET U LESKOVCU,Bulevar oslobodenja 124
tel: centrala 016/247.{)16 studentska sluzba 016/242-560
www.tf.ni.ac.rs
e-mail:tehfak@ni.ac.rs
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DEFINING THE TIME-LOSS IN THE PROCESS OF
PRODUCING A MEN'S SHIRT

Silvana Zhezhova', Vineta Srebrenkoska’, Sonja Jordeva’,
Vanga D. Kuzmanoska', Sanja Risteski’

'University “Goce Deléev’, Stip, Faculty of Technology, Nauc¢ni rad
Miro Baraga bb., Probistip, R. Macedonia, e-mail: silvana.zezova@ugd.edu.mk UDK: 687.241:65.015.13

Abstract: The main goal of every apparel manufacturing company is to create production without losses, be-
cause that is the only way to be competitive on the global market. During the last decade, the clothing manufac-
turing companies have faced high competition from the low labor force countries, as well as constant increase
of production costs. The main role of the quality control is constantly monitoring of the production process and
detecting the defects and the reasons for their appearance. By detecting the reasons for defects occurrence, it is
possible to take the appropriate corrective measures. In this paper we are testing a model of cotton men’s shirt
with long sleeves and by the method “PBD-picture of business day” the time-losses for four selected sewing
operation have been determined. On the basis of the obtained results it can be concluded that the greatest
time losses during the day time are found in the operation of hemming and sewing the pocket to the front part
stitched on the ordinary machine.

Keywords: shirt, sewing, production, time-loss.

DEFINISANJE VREMENSKIH GUBITAKA U PROCESU
PROIZVODNJE MUSKE KOSULJE

Apstrakt: Glavni cilj svake tekstilne kompanije je da stvori proizvodnju bez gubitaka, jer je to jedini nacin da
bude konkurentna na globalnom trZistu. Tokom poslednje decenije, fabrike tekstila suocavaju se sa velikom
konkurencijom iz zemalja gde je radna snaga jeftina, kao i sa stalnim porastom troskova proizvodnje. Glavna
uloga kontrole kvaliteta jeste stalno pracenje proizvodnog procesa i otkrivanje nedostataka i razloga za njiho-
vo pojavljivanje. Uz otkrivanje pravih razloga za pojavu nedostataka moguce je preduzeti odgovarajuce ko-
rektivne mere. U ovom radu uzet je model pamucne muske kosulje sa dugim rukavima i metodom ,,PBD - slika
radnog dana” utvrdeni su vremenski gubici za Cetiri odabrane operacije sivenja. Na osnovu dobijenih rezultata
moZe se zakljuciti da se najveci vremenski gubici u danu javljaju u operaciji porubljivanja i sivenja prednjeg
dZepa na obi¢noj masini.

Kljuéne reci: kosulja, Sivenje, proizvodnja, gubitak vremena.

1. INTRODUCTION familiar with the tools in the technology process, like
machines, devices and tools, transporting devices
etc. The ever-increasing amortization requires good
knowledge of their possibilities, ways for problem
ious articles. That leads to a more flexible system of solving and the developing trends. Technical prepa-
work, good knowledge of the technological process  ration of the clothes is the basis of the sewing man-
of manufacturing clothing units, a degree of qualifi-  ufacturing. It contains constructive, technological
cation and expertise from the operators and correct  and operational preparation. The primary goal of the
distributing of the manufacturing line from them [1].  technological preparation is to create a technological
It is of great importance for the technologists to be analysis for manufacturing clothes, a study of labor

The apparel companies are often faced with re-
quests for manufacturing small work orders and var-

33
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and time, creating plans of the technological process,
as well as rationalization and simplifying of the work
[2,3].

The development of each object is performed
by a sequence of operations [4]. The technology for
clothes production investigate the working assets
(machines), materials for garments production, as a
flow of the clothing unit through the technological
process [5]. The technology for clothes production
belongs to the mechanical technology as the technol-
ogy of spinning, weaving and knitting.

According to the main stages of production the tech-
nology for clothes production are divided into:

Technical preparation

Technological process of clothing production.

The aim of the technical preparation is to explore
the possibilities of production, characteristics and
supply of basic and auxiliary materials that affect
the quality of work. Planning is an essential function
of management. The work of each department in
a production unit must be coordinated if work is to
flow-smoothly, and the master schedule provides the
means to do this [6]. Load and capacity planning re-
quire the planner to quantify two variables - the load
and the capacity - and from them to determine the
time requirements for manufacture. The time required
and the delivery dates required by the customer must
both be satisfied [6,7]. For this purpose it is necessary
to make a plan of operations for the manufacture of a
given type of clothing.

In this paper has been presented a model of man
shirt, his description and four specific operations were
selected for recording losses of time.

Formulating problem

The man shirt is made of 100% cotton with classic
pattern with one pocket on the left side, eight but-
tons, and long sleeves that end with slit (figure 1). The
time for shirt production on a different type of ma-
chines and data processing for sewing of the analyz-
ed model are aiven in table 1 and table 2. The plan of

Figure 1. Model of men’s shirt

34

technological operations requires 15 workers and
time of 8 working hours per day.

Table 1. Time of sewing on different types of machines

No. Sewing Time (min)
Time of sewing on ordinary
1. - . 12,3
sewing machine
5 Time of sewing ona special 129
sewing machine
3. Time of sewing on the sewing 3.10
automate
4, Time for handwork 3,50
5. Total time of sewing 20,19

Table 2. Data processing for making
the list for sewing men’s shirt

Daily capacity based on 15 workers

and 8 hours 356,61 units
Daily working time 480 minutes
Savvy Group 1,35 minutes
Daily capacity per worker 23,77 units

Number of ordinary sewing machine | 9,13 machine

Number of special sewing machine 0,96 machine

Number of sewing machine ATM 2,30 machine

Number of assets for handwork 2,60 machine

From the list of technological operations are se-
lected four operations that are given below:

1. Sewing a plate to the rear part;

2. Hemming and sewing the pocket to the
front part;

3. Sewing the sleeves and

4. Assembling the front and rear parts.

Determination of loss of time is performed using
the method “PBD-picture of business day’, with chro-
nometer. Any disturbance of the working process is
recorded, and the time measured with the chronome-
ter as an element is inserted in the recording sheet for
the time losses. Time losses are grouped into several
groups, eg. non-work for lack of (electricity, material,
tools, etc.), due to various queues, machine defects,
indiscipline of the operators, etc. In the following ta-
bles (3-6) are presented time and percentage of losses
for the selected technological operations.
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Table 3. Time losses and percentage of loss for sewing a plate to the rear part

Cause of losses Time loss (s Average PeILcsesr:’Z)Of
day day day day
| ] m v
1 Preparing for work 300 210 260 330 275 15,8
2 Tearing of the thread 99 110 98 105 103 59
3 Changing the needle - 100 - - 25 1,5
4 Talking with colleagues 600 350 140 200 3225 18,5
5 Changing thread in shuttle 150 130 120 135 133,75 7,7
6 Making phone calls - 700 - 300 250 14,4
7 Problems with machine - 800 620 - 355 20,3
8 Not at working position 250 360 300 200 277,5 15,9
Total (sec) 1399 2760 1538 1270 1741,75 100
Total (minutes) 23 46 26 21
% 3,3 6,6 3,7 3 4,15
Table 4. Time loss and percentage of loss for hemming and sewing the pocket to the front part
Cause of losses Timeloss (5 Average PGILC;TLZOf
day day day day
| I 1] v
1 Preparing for work 500 - 350 400 312,5 13,1
2 Tearing of the thread 160 98 - 84 85,5 35
3 Changing the needle - - - 110 27,5 1,5
4 Talking with colleagues 500 490 530 620 535 22,3
5 Changing thread in shuttle 270 330 370 300 317,5 13,2
6 Making phone calls 400 - - - 100 4,2
7 Problems with machine 800 - - 1400 550 23
8 Not at working position 300 - 270 150 180 7,5
9. Waiting for work 230 320 270 310 282,5 11,8
3160 1238 1790 3374 2390,5 100
Min 53 21 30 56
% 7,6 3 4,3 8 5,7
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Table 5. Time loss and percentage of loss for sewing the sleeves

Case of losses Time loss (s) Average PeI:)c;n;o of
day day day day
I Il 11} v
1 Preparing for work - 450 - 300 187,5 10,9
2 Tearing of the thread 400 290 300 240 307,5 17,9
3 Changing the needle - - - - 0 0
4 Talking with colleagues 300 500 250 - 262,5 15,3
5 Changing thread in shuttle 250 400 320 300 317,5 18,6
6 Making phone calls 180 60 - - 60 35
7 Problems with machine - - - 360 920 53
8 Not at working position 130 - - 70 50 29
9 Waiting for work 450 1000 300 - 437,5 25,6
1710 2700 1170 1270 1712,5 100
Min 28 45 19 21
% 4 6,4 2,7 3 4,03
Table 6. Time loss and percentage of loss for assembling the front and rear parts
Couce of losses Time loss (s) Average Pﬁ::;n(;) of
day day day day
I Il I v
1 Preparing for work 370 200 150 250 242,5 11,8
2 Tearing of the thread - 120 - - 30 1,5
3 Changing the needle 130 150 - - 70 34
4 Talking with colleagues 300 493 620 650 515,75 25,1
5 Changing thread in shuttle 270 300 250 350 292,5 14,3
6 Making phone calls 100 - - - 25 1,2
7 Problems with machine - - - 1000 250 12,2
8 Not at working position 400 - - - 100 4,9
9 Waiting for work - - 530 170 175 8,5
10 Collecting finished units 650 - 320 430 350 17,1
2220 1263 1870 2850 2050,75 100
Min 37 21 31 47
% 53 3 44 6,7 4,85
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According to the results presented in the tables 3-6,
for time loss and the percentage of loss for different
types of operations, it can be concluded that the most
important causes that influence on percentage of
time loss is the way of working (preparation for work,
talking with colleagues, waiting for work, not at work
position). Talking between the operators during the
production process participate with high percentage
of time loss (Table 3-6) - 18,5 %; 22,3%; 15,3%; 25,1%
respectively. In general, preparing for work and talk-
ing with colleagues are the operations with the high-
er time loss. With a better way of working, the total
time loss can be significantly reduced. The manage-
ment of the company should find a way to eliminate
the high percentage of time loss as a result of talking
with colleagues during the production process.

The total time loss for four specific operations that
were selected for recording are shown in Table 7. The
greatest time loss are found in the operation hem-
ming and sewing the pocket to the front part stitched
on ordinary machine with 5,7 % of loss.

Table 7. Time loss for different operations, and
percentage of loss for different types of operations.

Operations Working| Applied | Time |Percentage
(loss of . .
. unit | machine| (sec.) |ofloss (%)
time)

Sewing a . .

plate to the | ~€WiNg | Ordinary 1,54 o5 415

unit | machine

rear part

Hemming

and sewing . .

the pocket SeW|.ng Ordlnf:\ry 2390,5 5,7

unit | machine

to the front
part;

Sewing the SeW|.ng Spec!al 17125 4,03
sleeve unit | machine

Assembling

the front SeW|.ng Spec!al 2050,75 4,85
and rear unit | machine
parts

CONCLUSION

The total time for sewing the presented model of a
men’s shirt on different type of machines is 20,19 min.
Daily capacity of the production unit is 356,61 apparel
units and daily working time is 480 min with rhythm
group of 1,35 min. On the basis of the obtained re-
sults it can be concluded that the greatest time loss
in terms of day-time are found in the operation hem-
ming and sewing the pocket to the front part stitched
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on ordinary machine with 5,7 % of loss, and the small-
est time loss are found in operation sewing the sleeve
on special machine with 4,03 % of loss.
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