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Konferenclja se po prvl pUt odrEla u kembinavanom abllky, taks 5o su Flenama sekola | Senclja 1
adrizne ukva 53 cozvolenin trigeset prisustrh u sall. Zabim, u Cnling sekel]l, awtor Iz nostranstva, 201
utodl Iz nase zemije kol nsu bill U maguenestl da prisustvuy kanferencll, widjudll su se putem vigao
Mnkz | time f= omeguesna pracenje nfinoun prezentzclja. U Poster alektronsko] sekl]l radovl autara su
postavijenl na sajt Savera Indan|era | Ennitara Srolje, na stranicl Savara Inden)era | tehniara teistilsca
Srblje na srpskom | engleskom |eziioy, t2 2 na ta) nadin poster sskdja blla dostupna svim ucesnicima kan-
ferend|a, all | 3ira] Javnasty

| u vIm vanredndm akolnastima astvaren Je ] konderenclis, a organlzovan]e ovog naunog skupa
J& Dpravaalo dato poveren|e. Manama s2 da cemo e sledece goding, 2011, godine na [V Medunareano)
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Glavmi 1 odgovomil urednik
Praf.dr Sneana Urosavic
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Abatract: Quadty contral 59 satoff Steps ar guidsines designed to quarantes that a product or seneoe meefs
cerbain performance standands. Quallty contral iv fecties is concerned with Being cartaln g product meets perfor-
mance stanoards ond customer expectolions. In s paper one model of woman shirtds ehsaneed. Rar this modge!
o warking plan wies made g the (e that s required fo peranm the aperations of sewing the mode) Wi aiso
defined. The dotal tme for ecch aperation, the dally production capacdty, the dmlvcopactty per wovker and the tect
of the group were oiso cakuiated, The percentoge of foad per openation was alse dafned. The chssnation I the
T af choosing the rigi Operalion for 1he operarars wes olsd done.

Key waords: quality, contral, kasses, obsarvatian.

ODREDIVANJE OPTERECENJA U RAZLICITIM
OPERACIJAMA PRILIKOM SIVENJA MODELA
ZENSKE KOSULJE

ApEtrat Koninoks kvniteta Je Skup Aorka A Smernica dizojnirank hako £ garaniuy o0 profzed [ Lsluga i5-
puvavou odredene standarde performans). Koalrods Evakiehs FAstha bav 52 Sigurnoaty da prodrvnd kpunjava
stangards performansi T oCekivana KL e, L OVOrT ey Je razmatemn fedan model fenske kasutje. £ ove model
nopmafen j= radn! plan | adredans 2 vizme Koje 2 palratnn 20 chaianfe ananacjl Shenja modek. Takngs 52
LET2LTI VT LKLADRD TR 2 Swaky operack, dnewnl kapoctet prolrodnje, dnewn! kopacket po radniky § okt
arupe. Takoge f2 Cefinison procenat aptersdena po aperoc)l Obavjens (¢ 1 pOSTalman(e 1 Smisiy (bong prave
OpENDCE Fa Opermiere.

Kljustme redt nvalltet, kontrol, haskow, posmatranje.

into2coeptable and unzcoeptable categories. Appare]
. . . garments, acoessories, and other textile products ans
Cuality means customer needs is to be satisfied. 30 aeend for quality in the preproduction phase, dur-

Failure to maintain 2n adequate qu._:liq.'_s!:.:nlhrd 3 ing production, and with 2 final inspection after the
therefare be unsucosssful, but maintzining an ade- product has been completed

quake standard of quality also costs effart There ars a

1. INTRODUCTION
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number of factars on which quality fitness of garment
incustry is based such 2 - perfarmance, refability, du-
rability, wisual and perceived quality of the garment
In the garment industry quality control is practiosd
right from the initial stage of sowring mw materials
to the stage of final finished garment. Cuality control
iz generally understood as asseszing for quality after
products have already be=n marufactured ard sort=d

Textilz industries are increasingly faced with the
demand for small crders and various kems. Ths con-
ditions a fiewible system of operation, good knowl-
edge af the tachnological process of making clething
items and proper deployment of opemtions in the
productian line. Technology sheet is applisd for work-
lcad time adjustmernt, and process plan is developed
fior & kricwm spatal conrection.

To survive in this comparative world the textile ir-
dustry should work mare efficient to improve produc-
ticn and the quality of the gaments to sustain in the
enomaus competitive market. The sustainability and
profitability of garment industry is govemed by the
productivity of that industry. Garment manufactuning
imwabhves numberof operations carmied out at different
spiots by the apematars. All these actities need to be
performed in synchronized, planned 2nd tmely o
achiewe desired productiity. There are vanous prac-
tices and methods applied in industries to impove
productivity of the nidustres[1, 2.

The deployment of workers and the preparation
af a plan for the technological process is prepared by
the head afthe brigadeproduction line. He strives for
efficent preparation of the plan, which means to pass
a ready-made product through the sewing process
quickly as passible and without defects. The bead of
the producticn line prepares a special plan far each
individual product, but taking care ol

+ Existing Machine Park.

‘Wark abiity of each worker.

Cannection of cpertions.

Training of workers 1o perform certzin oper-
atianz.

Alen, is necessary to know which worker, depend-
ing an his'her work ability, 2t which operation to be
placed. The goal is to prowide 2 proper load on the
working place, which c2n lead 1o more arganized
work far better production of a suitable garment for
shaping, ard avoid any set-back in the producticn
process (3, 4, 5

One of the passble installation systems of work-
ing places in a production line is with the tansport
trolleys. In the preduction line, machines are usualy
amanged on baa sides, the fransport system works
with the help of maving trollesys that maove freehy,
starting from the first operation to the last one.

o

When sewing a woman's shirt, wsually the fist
ap=ratian is interphase ironing. The warker irons the
garment pieces that will be further sewn. The warker
amanges them on 2 troley and moves it to the next
working place. The next worker performs the 2ppno-
prizte opemtan, amengss the sewn pieces on the
trolley and pushes it ta the next worker. Thus, the
stroller & moved to the last worker, respectively to
the last s=wing cperation. This is a known 25 a wery
effective spstemn bemuse workers do nat waste tme
geHing up, taking and retuming gament pisces fa
perform ther o peration. This allaws them to pay mone

attentiocn to the task 2t hand and contribute to great-
er performance.

At the same time, tao or even three spare trolleys
czni be found in ore working jplace, which means that
cpematar is supplied with work for a certain period of
tme.

By applying this system af trolleys, workers ane
dependent an each ather, dep=nding on how the
trolley meaves through the production Bine [&].

The head of the brigade needs 1o know the work-
ers well sp, that he can assign easier and faster oper-
ations to workers who perform slower and have less
experiznce, and give more complex operations to
those who are mere capable of perdform it Inarder 1o
awaid s=t-hacks in the production fine, dus 1o insuffi-
cient execution of warkers in some of the cperations,
the head of the production line prepares a plan far
each wark crder according to the retention time of
the gument pisces inane warking place in mirutes.
Aocording to the calolted flow, it debermines the
cperaticns of the warkers depending on their ability,
taking inta account thet they can achieve the nom,
and 2t the same time they are not overlaaded [73].

2, EXPERIMENTAL

Thie model of women shirt that is subject of the
paper is shown below (Figure 1. The shirtis produced
inproduction fine with a system of trolleys. The shitt i
mizde af 1008 PES.

The model has ape=n collar, 2 darts an the front
and 2 darts an the back On the right front part thers
isa baten on which buttons and brackets are placed,
and on the leftfront part thers is an outer packet with
epaulet, button and button hole. Oin the back thers &
a plate The sleeves 2re shart with upward falded ouff
and epaulet buttoned.

Table 1 shows 2 working plan for the design af 2
fermalbe model of shirt {size froom 38 o 50).

Figura 12 Techinical sketch of thie women shirt
[fromt and rear part)
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Tabtba 1: Werking plan far the moced of famale shirt Tabla 2: Plan of tachnclagical operaticns, norm, ime of praducticn 2nd working

—— equpment for the given mode] of women shirt
SerHumbar color Wil Stzel numiber of appare] products -
ST e off opearabhon Time {eriln] HMizamy VWoirkdmg
|4 | 9 |4 % (w0 |F Humbar o | o
1 Witz K1EDS — —
48 &0 75 75 73 73 1] 458 1 Collar xszembilng and Inzat thread 105 400 Al
2 Flip ared ouft collar 124 T HW
The machine arrangement for s=&ing ths model +  The packet should be in the middle and the 3 C:oilar upper sch + ciosune ansund 1,03 38c M
af women's shirt in the production line is shown bel laft sid= dart. A Weasu= and cut colar 115 =00 Ha
baws (Figre 2]. < The skeve epauletbes should be positioned 5 Cilar stach da2 =T Al
The basic requirements that are need to b= full in the midcle of the slesve parallzl ta the 5 Giouge, mark coilar, assembling colars 14 Bl R =W
filled forthe quality lewel of a mode] ane: middle of the shaulder. 7 Flio and ouff collar base 04z 1000 H™
«  The side seams thould be faced to the back « The epaulette of the pockst should be pasi B froning Anizhed coilar with todar base 021 =13 Press cioth
of the shirt. tioned in the middle of the pockst. ] Cumng colar aiong her |=ngih 0= =00d H~N
— BIPT B 10 Fachens bvo-sioed label 024 724 ]
| EORTEE il Ironing bathen with gauge 2.1 =00 |ron
— —a— A EA T AR 1,15 1617 1 18 12 S=wing, dosing bali=n on the fronk part 1.0 oo R
—— —_— 13 Upper stbch on sHiched tat=n 1.0 400 R
—— — i Regute racrs (M) £ heasure, sthch darts along front part 1,14 400 R =l
! 15 Measume, ctich dars aslong rear part 0,20 400 Rk ==l
= " 15 | Cvericok pocket 1z 3000 EH
" " 12130, % 17| Sewieg batien con pocket and Insert epadiess 135 1200 Em
Spescial mahine (3M) 18 EHich pocket inot roned) from above 123 1615 Al
* ! 13| roning and forming the pockst 132 1305 Iron
5 20 harking and sewing pockel 123 228 R =il
3 i . 21 | Etich and mark pocket spaustts .33 T R =W
:] _..-"'f' F 22 Cuting and fip pocket spauietts 1:3 1272 H®
1 __f’-ﬂ 23 Upper stibch pock = apauie b= bockwands 0=4 T 5]
= Measure and out pociet epashe 0,14 2000 H&
Figure &: The machine arangement far sewineg the model of women shirtin the productian fine 25 Eewing plate on e rear part with overock Q42 100a EM
28 Upper stitch plade (rear pard) 11 T4 =
e a7 Emwing the piats on the rear part with cusriock 05 7E3 M
| 28 Upper sitch plates (front part] 152 &7 ]
|I 29 ST Ironing along mikdds 1 1200 Fre=s cioth
30 EHich spaulets o the sieave 1,18 IEE 3]
Ed| Cuft and fip sieeve epauetis 1= =15 HW™
32 Upper stitch sieeve epaulebe backsards 1.2 288 55
.I 33 Measure and cut front seen cpaukei 0.z1 Zi00a H&
,I 32 Ascemibiing shoukders with overock 155 TB3 i
35 Eewing sle=ve with overiock 0.5 437 i
35 Eewing ouT on skeeve and nsarfing apaubsts 105 400 5]
7 CriarinCl t=wn Cufls 04z 1000 M
38 Fachens olesves before Fssambing 0= TED R
33 Elde amsembdng 0.ET 482 EM
<0 Fachens oesve 0= TED R
| I 21 ook fringe, measurs and cut 0.7= 477 =M
[--_| | Ban® y | £2 CoaripCk cide s 04z 1000 =M
Figura 31 Appereance of cutting layout of the presented mods] 43 Hem shirt 14 00 R
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44 Factens =it 0,82 BT M
45 Hem sits 12 350 RM
45 Codar siich + cut neck =i 1,58 265 RM
47 Codar chosure + upper sifich 1483 =2 R
43 Sewing S + 1 buthon 0,72 523 EM
43 Kaking & buion haes 0,68 517 EM
EY Farking buton positon on pocket 0,1+ 3000 Hl
=1 Sewing pocket button 0,12 3500 EM
=2 Faking pockes bution hoke o= 3000 =M
=3 Farking buton position on sleeyes 0,28 1500 Hl
24 Sewing buttons on sheages o2s 1750 =11
= Flaking butiom hioles o Sesves 028 1500 =M
=5 Fastening paddngs 0,52 507 EM
=7 Clzaning exfra thread 120 250 Hl
Total tme 28, 91 35nmn

RM - Regular machine, HW - Hand work, S#- Specal machins

3. RESULTS AND DISCUSSION

The ohtzined results for the green madel are
shown below.

+  Trna for manual aparatan: ¥, B =4 2Fmin
+ Trma for mgular maching: X FM =24 06min
« Trna for spodal machina: ), 5% =T 81min

+  Trma for Infor phasa raning: X JFT =2 ,03min.

Takinginto account this mloulation the totzl time
5390 min
# The daily production capaciy (Cd)
of 2 female shirt for 7 working haurs shift (Try
for 21 weorkers (F) ix Oy =226,15min

# The daily mpacity per worker Cor=10,75
#  The tact af the group Rg =1,85.

The percentage af load per apemtion is calculat-
ed and for operation 1 itable 3} is 50 = 56%. On the
same way percerdage of load is caloulated far all e
main cperations.

S,=2ta 100 = :_: 100 = 560%

i,
Ea

This model of women's shirt is complicated for
s=wang, because ithas a large rumberaof construction
parts (figure 3}, &lso the model was from the newest
collection and for the first time was sewn in this oper-
aticn ire The warking places in this brigads were s=t
zcrarding ta the transport trolley system for smpler

meadels, in this case it weuld be necessary 1o relocate
jobs 16, 25 and 27 =0 that the trolleys would always
meave onhy forward. However, this was not done, be-
cause it was considered thatit is simpler for the tralley
from the owverdock machine jobs 13,13 and 14 togo
back to the working places to perfom operations 16,
15 and 27. It is nated that perfoming operations 12
and 13 required less time, 2nd that operation 12 com-
bines bwo operations. It is also noted that due to the
camiplexity of the model 2nd a large number of aper-
ations, c=rtain jobs are signficantly burdensd (aork-
ing place 16] 2z well 25 that the manual waork - thread
ch=aning is increzsed.

From the the chizined results it is noted that,
working places such as: Hem shirt, fastens slits and
hem slits are wery loaded with pement of load {5 =
1745 ). Also the operation such as Marking ard sew-
ing pocket, upper stitch plate {rear part] and wpper
stitch plates (frant part) shown high percent of load
[5 = 124%]).

The percent of koad over 100% was also obtained
in the following cperations: Sewing ouff on slesve and
inserting spaulsts, fastens sleeves before azzembling
and fastens sleevewith the load of 1 1T7%. 116% of load
was chitzined in the aperacians such ax Callar upper
stitch + clasure arourd and measure stitch darts
akrg frant part. In the aperatians: Fip and cut cok
lar base, Fastens two-sided label and Measure, stitch
garts alorg rear part, the load was 111% In the ope-
arions: Measure and cut collar, collar stitch, gougeand
maark coller, assembling collars, Ironing finzhed collar
withi collar base, Ironing batten with gawge, Ironing
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and foming the pocket and measure and cut pock-
et epaulette the load was 110 %, and 109 % of load
was noticed in the cperations such ax Sewing 5+ 1
butten, marking button position on pocket, sewing
pocket button, marking button position on skeeves,
sewing buttons on sleeves and fastening padding=

Lowwver than 100% load was chtained in the folowe-
ing op=ratians [serial number according to the Table
I} 87% of load for the operations @, £647. The load
fior the operations: 6, 25,37 34,35, 37 2941 and 42 was
92%. For the aperationz 30, 21, 33 and 33 the kad
was BA%_and for the opemations 13, 18,22, 33, 17 and
14 the load was 7. In the o peration clezning thread
the obtained load was 65%, and the lawest percent
af laad {58%) was noticed in the operations such 2s
Making & buttan hales, making pocket button hole
and making button holes on sleeves.

Alsa, hias been chesred that workers have a loe-
er percentage of performance 2t the beginining of the
working day, and over time they achiewe full work ef-
fidency. Reduced performanice is abserved dhwarkers
do not feel well, p=rform a certain ocperation for the
first time, change the working operation, but some-
times d=liberately slow down the work to reduce the
s=t parm.

4. CONCLUSION

In the production fine with a system of trolleys, 2
new model of woman shirt was produced.

Time for manual ops=rmtion (L HW=4,27min},
time far regulzr machine [E,RM=34,0émin) time for
special machine (F, 5M=7 Elminj, time far Inter phase
ir:ning-:EllPl=I.I:l]m'|n| and the tatal time (Fi=350]
min] were abtained.

The daily production capacity [ =226,15min),
the daily capacity per warksr EE_, =10,75 }, the tact of
the group (Ag =1,85) and the pementage of load per
aperation {50 = 5638 were aka caloulated From the
abtained results can be concluded that some of the
working places shown high percent of load comparsd
with others working plaoes.

The operatiors such 25z Hem on the shirt, fastens
shitsand hem shits are very loaded with percent of load
15 = 17455).

The aperatian such 25z Marking and sewing pock-
et, upper stitch plate [rear part) and upper stiich
plates [front part} also had shown high percent of
load (5= 124%).

The operations sewing cuff on slesve and insert-
ing epaulets, fastens sleeves before assembling and
fastens sleeve shoan boad of 117 .

116%: of lcad was obtained in theapemdans such
as: Collar upper stitch + closure around 2nd measure,
stitch darts 2lang front part.

In the cperations: Flip and cut collar base, Fastens
targ-sided label 2ind Measurs, stitch darts along rear
part,the ohtained load was 111 %

In the cpearions: Measure and out collar, collar
stitch, gouge and mark collar, assembling coflars,
Iraning finished collar wath collar base, Ironing bat-
ten with gauge, lrening and forming the pockst 2nd
measure and cut pockst epauletie the load was 110
%, and 108 % of load was noticed in the operatians
such as: Sewing 5+ 1 buttan, marking button pasitian
on pockst, s=wing pocket button, marking button pa-
sition on skesves, sewing buttons on slesves and fas-
tening paddings.

Lower than 100 % load was chtained in the folow-
ing operations (s=nal number according 1o the Table
3k 97% aof koad for the cperations 8, 46,47, The laad
for the operations: &, 25,27.324,35,37 3841 and 42 was
825 For the operations: 30, 31, 32 and 33 the bad
was 84 %, ard for the cpemtions: 13, 18, 22,23, 1 Fand
14 the load was 0% In the operation cleaning thread
the abtained load wes 63%, and the lowest percent
cf lcad [39%:] was noticed in the aperations such as:
Mzking & button holes, making pocket bution hole
and making buttan hales on sleeves.

With the chservaticn of the resuks was alse
noted that workers have a lower pecentage of per-
formance 2t the beginning of the working day, and
over time they achieve full work efficency. Reduced
pefarmance is oheerved if workers do not feel well,
perfarm a c=rtain operation for the first ime, chang=
the working operation, but sometimes deliberately
slow dowm the wark to reduce the sst narme For suc-
pessful staffing of the production line it is necsssary
ta know the skills of the workers and their capahilites
ta perform varows operations. Operatars wha are low
skilled shiould b= deployed ta operations with langer
manufacturing time, and sklled and fast operations
workers with shorter manufacturing time.

Far successful garment production, for the real
ization of the products plans and acouracy of given
gelivery deadlines, especially in conditions when &
working with small work arders, the good omaniz-
tan of work it is necessany, 2nd that can be achieved
with right amangement of ap=rators in the produc-
tian line. The obtained mesuhts of the percent of the
lead in all aperatians of sewing the mede] of woman
shirt can help in distribution the work to operators
through a priar 2ssessment of their working skalls.
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