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Clothing Production Logistic Process Designing

Inese Ziemelk Dana Belakova'? Riga Technical University

Abstract —Clothing style designing and mass production tasks
and regularities have been researched using averagemplexity
women coat designing tasks or the time sequenceeafents as the
basis, by means of the PERT (Program Evaluation an&eview
Technique). On the PERT graph of the women’s coat degiing
and production, three homogenous stages can be digguished: I,
11, 1.

The task execution process from the first event to &énished
prototype of style (stage 1), in the case of classil designing work
organization, happens almost sequentially, adding bmut 45
working hours. Stage Il — at the final stage afterthe preparation
of the markers to handing over the finished order ¢ the
consumer a sequential task chain is accomplishedyd. At stage
Ill, the total time of women’s coat assortment evenprocess will
take up to 15 hours for one unit if a series of tés is produced in
advance, and only 2.5 hours if a series of testsrist produced.

At the stage Il of the graph, three situations chaacteristic of
apparel producers have been analyzed: reception ofaw
materials and control within two weeks during the nodel
production season; the distribution of model projet carried out
during its production season; model project distritution, which is
not necessary any more (the designing of collectisrhas begun
one season before the mass production of the modefnd the
reception of raw materials. The average expectablduration of
stage ll, based on the hypothesis on the workingntie distribution
law, is 59.74 hours. Useful free time reserves habeen found in
the designing process of women'’s coat of medium ceplexity and
mass production processes.
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I. INTRODUCTION

Modern logistics includes practically all businefislds;
thereby, logistics is an impressive weapon for cbenpany.
Logistics helps organize and control the activity the
company, allowing it to be competitive and makefipro

Nowadays, apparel production companies are foreed
adapt to the unstable economic situation in theldvaend
survive in the fierce competition. The relationshiptween
companies and related logistic chains become muenzore
complex and demand higher mobility, efficiency aad
creative approach.

¢ the continuity of the production process;
¢ the rhythmical pace of the production cycles;
e synchronization of the production cycle calendar.

Apparel model designing and mass production tasks a
regularities have been researched and analyzed lzas¢he
tasks related to the designing of the women’s obahedium
complexity or the time sequence of events.

Basing on the designing and production processysisala
project graph has been developed using the PERIg(&n
Evaluation and Review Technique). 47 tasks withirthe
minimum and maximum duration times have been isdld
the analyzed project and the task execution prdibalhias
been determined, namely, it has been set which task
determines the possibility of beginning next taske farthest
task sequence between the initial and final tagkiseograph is
the critical task execution sequence. All events tasks that
are located on this path are also critical [1].

[I. PERT GRAPH

Any critical task execution time amplification cagsthe
amplification of the whole task complex executiome. At
the same time, the non-critical task delays mayimitience
the setting of the final event. The following impamt
practical conclusions arise from this concluside manager,
first of all, has to keep track of the executiontloé critical
tasks to guarantee that materials and working ressu will
not affect the final term of the project; secondlg manager
has to compare final terms by means of graphs stahdards
(if no standards are developed, then the compatissrto be
made, for instance, with competitors). If the tetetermined
by the developed graph is longer, the critical sas&ve to be
examined, decreasing their execution times as mash
possible.

Uin its turn, the analysis of non-critical tasks oals
determining the inner working time reserves, whiEn be
used appropriately.

On the PERT graph of the women’s coat designing and
production, three homogenous stages can be distimepl I,
I, Il (Fig. 1). These stages are considered below

It is important for apparel production companies 10 1)The task execution process from the first eventa

operationally manage model designing and theirelmcple
production order execution times to be able to fiomc
effectively in the common — already traditional nteigrated
multi-company partner logistics chain within theder flow
from the artistic design to the end user.

The production process organization regularitiest tto
significantly influence the production logistics nagement
are as follows:

o the layout of material value flows in the produatio
process;

74

finished prototype of style (stage I) in the cageclassical
designing work organization happens almost secalgnti
adding up about 45 working hours. Almost all eveats
located on the critical path. Therefore, it is intpat to
determine precisely and follow the duration of eaeént. The
determination and control of pattern designer’s kivay time
expenditure is very essential. (Time saving poksibt to hire
a designer with the skill of a pattern designer);
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Fig. 1. PERT graph of women'’s coat designing amdipction

2) Graph stage Ill (Fig. 1) — at the final stag¢emafthe
preparation of the markers to handing over thesffiad order
to the consumer a sequent task chain is accomglishe,
where each event is important in terms of durati@ll events
are located on the critical path. To save time petidn, units
often refuse to produce a series of tests, whichislgy for
orders over 300 pcs. The level of risks and cosiséé have
to be evaluated carefully. At stage lll, the totahe of
women’s coat assortment event process will taketcud5
hours for one unit if a series of tests is produceddvance,
and only 2.5 hours if a series of test is not poad)

3) In the middle part of the graph, stage Il (Hi}y.there are
events which are dedicated to the improvement gfe st
construction before production, material supply dwahding
over to production. Four possible critical pathsn che
separated here [3]:

A — The production is planned for another comparot the
place where the style designing takes place).

The critical time is the relocation of the orderaoother
production unit. The duration of this stage will be least
15.83 hours.

B — The production is planned in the same compalngrev
the designing takes place. Duration of the stagatiteast
14.58 hours.

C — A model is designed without a preliminary proiitun
order and wholesale distribution is used.

II1

The duration of a stage is at least 13.92 hours. ¢rhiical
event is multiplication and distribution of the nabdwhich
can take additional 50h or more.

D — Planned cloth and accessory delivery delaysstable
cooperation with suppliers. The critical path shitb the
material collection event, which can take up to twonths.
The duration of the stage is at least 11.83 hours.

Based on the data from the previous experiment tf8],
critical tasks of stage Il, which determine the elepment of
the critical paths of the process, are as folloveseption/
control of raw materials (24-25), distribution dfet model
project (20-21-22) and handing over the model orfier
production to subcontractors.

The unmentioned tasks are difficult to standardibejr
execution times are proportionally enormous contghai@
other tasks.

Model Order Designing and Production (MODP) is most
substantially influenced by the raw material defveime,
which is not acceptable in the present lean praoioct
conditions, but has to be dealt with in the realditions.

Three MODP situations have been review&tuation one:
reception and control of raw materials, which take weeks
(4800 min) during the model production season, dadlgi
leads to the prolonging of all processes at stage B8.83
hours (Fig. 2).
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Fig. 2 Graph in the first situation

In this case, the MODP list of tasks can include ttodel subcontractors (25-31), which can last up to 73r$ou
distribution (tasks 20-21-22) that can last up 4098 hours without further time loss.
and handing over the model order for production to A relatively large general time reserve appears tfar
tasks 16-18-19-20-27-28-37 (74.25 hours) (see Thble

TABLE |
NON-CRITICAL TASKSIN THE FIRSTSITUATION
Non-critical events Event duration, min Latest tiof@ccurrence, min
20-21 Repeated making of samples (10 pcs) for wsatde 600 2550
21-22 | Wholesale of the style 2400 4950
22-23 Introduction of style into the production gram 30 4980
23-26 Introduction of style into the production gram 30 5010
Total reserve of freetime, min _ 20-21-22-23-26 1495
Delivering the order into production 480 | 5010
25-31 | Reserveof freetime, min 4380
16-18 Repeated cutting of sample 35 4490
18-19 Repeated making of sample 360 4850
19-20 | Repeated fitting, evaluation, confirmatiorsample 60 4910
20-27 Preparation of production patterns 90 5000
27-28 | Grading of production patterns 240 5240
28-37 Making of markers for the test series aneord 90 5330
Total reserve of freetime, min _ 16-18-19-20-27-28-37 4455

Stuation two: if the delivery of the materials happensstage Il of MODP will now last 63.92 hours (Fig. B)aterial
without any delays, but the model project distribbthas to reception/ control time can take up to 55.08 hounsd
be carried out during its production season, thée thanding over the order to a subcontractor — uBto&hours.
distribution of the model should be limited to omeek. The

TABLE Il
NON-CRITICAL EVENTSIN THE SECONDSITUATION
Non-critical events Event duration, min Latestdiof occurrence, min

25-29 | Reception and control of source material®thing and accessories 180 3455
29-30 | Testing of clothing characteristics 30 3485
30-32 | Cutting the production sample (preferablyleding basic size) 30 3515

Total reserve of freetime, min  25-29-30-32 3125
25-31 | Delivering the order into production 480 | 3515

Reserve of freetime, min 2885

20-27 Preparation of production patterns 90 3505
27-28 | Grading of production patterns 240 3745
28-37 Making of markers for the test series aneord 90 3835

Total reserve of freetime, min _ 20-27-28-37 2960
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Obviously, it is helpful to balance the raw matesapply
and model project distribution periods by theiration.

The total time reserve for tasks with productiortgras
and their marker formation 20-27-28 is 49.33 ho(sse
Table 2).

Fig. 3. Graph of the second situation
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Stuation three: if model distribution is not necessary anythe production of the reiterative patterns, proegssof

more (collection designing has been started onsoseaefore

the production of orders), the raw materials hawerb terms of complying with the schedule.

received.

In this case special attention has to be paid éodgdivery
of the order for production to another company dhd
possibility to carry out the production as closepassible to
the model designing area (405 min. away) has to
considered. The more precisely standardized tasdksed to

production samples and their markers become impbita
In the dewei
situation, the total MODP task duration at stageoflithe
graph (see Fig. 4) is 13.91 hours.

In the described situation, the order delivery titoethe
subcontractor and the reiterative model patterrdgetion

liene have to be coordinated.

TABLE Il
NON-CRITICAL EVENTSIN THE THIRD SITUATION

Non-critical events Event duration, min Latest tiofe@ccurrence, min
25-29 Reception and control of source material®thing and accessories 180 495
29-30 | Testing of clothing characteristics 30 525
30-32 | Cutting the production sample (preferablyling basic size) 30 555

Total reserve of freetime, min  25-29-30-32

165

The average expectable duration of stage I, basedhe
hypothesis on the working time distribution law,[2hn be
determined as follows:

t,= é(a +4m +b ) 5974st O

where

— the minimal time value or the optimistic valuetask
execution time under the most favourable conditif91
hours);
bj — the maximum time value or the pessimistic valuask
execution time under the most unfavourable conutio
(88.83 hours);
m; — the normal time value — task execution time unde
normal conditions (63.92 hours).
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Fig. 4 Graph in the third situation

Under the present fierce competition conditioqpaael
manufacturers have to be able to precisely plamiurion
preparation and order execution process, whichhzgpen
under different conditions. Therefore, it is prefge to carry

CONCLUSIONS

out process designing beforehand, and when conditio gyl

change, it is possible to use the available labfmuce
resources appropriately, simultaneously determintig
optimal process procedures.

To analyze outdoor clothing model designing andgsna
production tasks and organizational regulariti¢tee PERT
has been used. Four critical task execution se@sehave
been determined, which depend on the situationhictwthe
company designs and produces the particular m@i#ical

tasks for outdoor clothing order designing and ma@’

production are as follows: raw material receptionteol (24-
25), model design distribution (20-21-22) and hagdover
model order to a subcontractor for production.

Three situations characteristic of apparel mariufacs
have been determined and analyzed: raw materiaptien
and control within two weeks during the model prctitin
season; model project distribution carried out miyriits
production season; model project distribution, vhis not
necessary any more (the designing of collectiors teen
started one season before the mass productiore ahtiuel);
and raw material perception.

Useful free time reserves have been determinetien
designing process of women’s coat of medium conifex
and mass production preparation processes.
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Inese Ziemele, Dana Bakova. Apgérbu razoSanas Igistikas procesu modedSana

Moderrt logistika aptver praktiski visas ggmgjdarkibas séras. Lgistika paldz organizt un kontroét umémuma dartbu, veicinot konkwgtspeju un palielinot
pelnu.

Apgerbu plaSrazoSanas nemumiem ir svaigi operaivi parvaldit modéu projekESanas, pasijumu izpildes darbus un termis, lai efekivi darbotos kopa -
Sodien jau tradiciatli integrétaja -vairaku partnerugeémumu lgistikas kede pasitijumu plismas laik no nakslinieciska dizaina 1dz pastitajam. Svas
konkurences & apserbu raZofjiem japrot preézi planot razoSanas sagatavoSanas umtpasiu izpildes procesus, kas var neridazdos apgiklos. Tapec
lietdefigi ir iepriek$ veikt procesu modsanu, lai, mainoties to norises agiem, maksinali efekfivi izmantotu pieejamos darba&a resursus un vienlag
noteiktu optinalo procesu norises sew. Apserba modéa projekéSanas unatplasrazoSanas darbi, to org&Samas likumsaka@ras fgtitas, par pamatgemot
vidgjas sarefitibas sievieSu @tela projekéSanas darbus jeb notikumu &ec laiki un PERT kla metodi (Program Evaluation and Review Technigue
SievieSu nitela projekeéSanas un razoSanas PERRIa grafika nodaiimi tris viendalgi posmi, kuros saskahs: 1) Darbu norise no pidmotikuma idz
gatavam mode pirmparaugam (. posms) projeanas darbu tradicialas organizcijas gagiuma ir gandiz pilnigi se@ga, veidojot aptuveni 45 darba stundas.
2) Tikla grafika Ill. posma — no leklu izvietojuma izgatavoSanaislt gatava pasijuma nostiSanai patrétajam - af tiek realizta setgu darbugede, kuf katrs
notikums ir svaigs norises ilguma g — visi notikumi atrodas uz kritiskcda. SievieSu gtelu sortimentam notikumu norises Kgguis laiks Ill. posma uz vienu
vienibu aizzems 15 stundas, jalotrgji izgatavo testadiju, un tikai 2.5stundas - ja testarig netiks razota; 3) Grafika vidusda- Il. posna norak notikumi,
kas veltti modda konstrukcijas pilnveidoSanadt raZzoSanai, matétu sagidei un nodoSanai razo%arme nodami cetri ieggjamie kritiskie céi: A — raZzoSana
paredzta cii uzmemuna (nevis viell, kur noris mod projekESana). Kritiskais laiks ir pagjuma @rvietoSana uz razoSanas vietu. Posma ilgunasgsafjuma
bus vismaz 15,8 st. B — razoSana pagtaizai pas uzemuns, kur norit & projek€Sana. Posma ilgums vismaz — 14.58 st. C — tielekiit$ modelis bez
iepriek®ja plasSrazoSanas gdguma un ir fiveic & vairumtirgoSana. Posma ilgums vismaz 13,9 st.itiskais notikums — moda tiraZSana un tirdzniéba,
kura var aipemt papildus 50 st. un vak. D — iespgjama dinu un furnitiras piegdes ka@Saris, nepadv stabila sadafba ar piegdatajiem. Kritiskais c¢S
parvietojas pie mateilu sapemSanas notikuma, kur§ var sasniegt pat diveiseBus. Posma ilgums vismaz 11,8 sidejadi noteikti virgserbu modéu, to
paditijumu projekéSanas un plasrazoSanas kritiskie darbi: izejn#tesayemSana/kontrole, motieprojekta vairumtirgoSana un mdéaastijuma nodoSana
razoSanai apakSpamgjiem.

Grafa Il posra analiftas tis apgérbu raZoljiem rakstutgas sitdcijas: izejmatetilu sspem3ana un kontrole notiek divu & laika modda raZzoSanas sezgn
modéda projekta vairumtirdznigba gveic & razoSanas sezaymodéda projekta vairumtirdznigba vairs nav nepiecieSama (kolekciju projkha uzzkta vienu
sezonu pirms mode pladraZzoSanas) un izejmadkrir jau saemti. Vidgjais sagaidmais Il. posma norises ilgums, pamatojoties uz tapgar darba ilguma
sadales likumu, ir 59,74 st. Atrastas lietderizmantojamas biiva laika rezerves viglas sarefitibas sievieSu melu projekESanas un plaSrazoSanas
sagatavoSanas proaes

Hnece 3nuemene, lana BeasikoBa. MoaeanpoBaHue NPoueccoB JOTHCTHKH MPH NPOU3BOACTBE OXEHKIBI

CoBpeMeHHasl JIOTHCTHKA 00XBaThIBACT MPAKTUYECKH Bce obnactu Ou3Heca, W sBISETCsl 3(G(PEKTHBHBIM HHCTPYMEHTOM OpraHm3anuu. Jloructruka mo3Bosser
YIPaBIATH U KOHTPOJIMPOBATH EATEIBHOCTh KOMITAHHUH, YTO MOBBINIACT €€ KOHKYPEHTOCIIOCOOHOCTD M PHOBLIB.

JInst ipOM3BOMTENEH OEKIBI BaXXHO OIEPATHBHO YIPABISITH KaK MPOCKTUPOBAHMEM MOJENEH, TaK M MX MaCCOBBIM IMPOM3BOICTBOM, YTOOBI 3(h(PEKTUBHO
OCYIIECTBIIATH CBOIO JEATEIBHOCTH B PAMKAX TPaJUIIHOHHON IEMOYKH HHTETPHPOBAHHOMN JIOTUCTHKA HECKOIBKUX MPEANPUSTHIA-APTHEPOB MIPH TIPOIBUKCHUH
3aKa30B OT XyJO)KHHKA JI0 3aKa34yuKa. B ycrnoBusx mECTKOH KOHKYPEHLMH POM3BOIUTENH OSKIbI JOJDKHBI TOYHO [UIAHUPOBATH MOATOTOBKY M MPOU3BOACTBO
3aKa30B B Pa3iHYHBIX YCIOBHUsIX. [109TOMY 1e7ecOo00pa3Ho MpeIBapUTEIbHO MOIEIUPOBATE MPOIECCHI, U 3apaHee OMPEICIUTh ONMTUMATBHbINA X0/ HA3BAHHBIX
MPOIIECCOB TP H3MEHEHHH YCIIOBHIA, YTOOBI ONITHMAIBHO UCIOIB30BATh HMEIOIHECS TPYIOBBIE PECYPCHI.

HWccenenoBanus NeHCTBHI U Te4eHHE COOBITHI BO BPEMEHH MPH MPOSKTHPOBAHUHM MOJENTH U Mpoliecca e€ MacCOBOIO MPOM3BOACTBA MPOBOAMIOCH HA PHMEPE
JKEHCKOI'0 JIEMHUCE30HHOT0 MaJbTO CPEIHEH CI0KHOCTU M Hcnoib3oBaH merox cetn PERT (Program Evaluation and Review Techniqtie)cereBom rpaduke
PERT mpoucuiecTBuii IpOEKTHPOBAHKUS U MPOU3BOICTBA MOJIEIH BEPXHEH ONEXKIbI BBIICICHO TpH opHOpoaubx dtama - |, I, I, toe oueBmano: 1) teuenue
paboT oT mepBoro CoObITHS O FOTOBOrO mepBoro obpasua mogenu (I ram) Npu KIaCCHYECKOM METOAE OpPraHW3alHH paboT MPOMCXOAHMT MOYTH MOIHOCTHIO
[ocieJoBaTellbHO U 3aHMMaeT okoiio 45 vacos. 2) Ha |l stame cereBoro rpaduika - 3aKJIIOYMTEIBHOM 3Talle HPOSKTUPOBAHKS PACKIAIO0K [0 CHaud TOTOBOM
MApTUH 3aKa39UKy PabOThI TAKKE OCYIIECTBISICTCS B TIOCIIEIOBATENBHOM I[CMIH, T/IE KAXKIOE ICHCTBHE SIBISETCS BAYXKHBIM C TOYKU 3PCHHS BPEMCHH BBITOIHCHUS,
T.C. HAXOAUTCS HA KPUTHYECKOM MyTH. [Ipy MpOU3BOACTBE IKCIEPUMEHTATIBLHOM cepun obiiee Bpems neiictuit Ha |l arame 3aiimér 15 gacoB Ha emuHuUIly U
Tonbko 2,5 yaca — Ge3 MPOM3BOJACTBA IKCIIEPUMEHTAIIBHOM cepun. 3) Ha cpeaHeil wyactu cereBoro rpaduka (Ha |l 9rame) HaxomsATCs MepONPHUATUS IO
YCOBEPIIICHCTBOBAHMIO KOHCTPYKITMH MOJIENH JJISi MACCOBOTO MPOU3BOJICTBA, PA0OTHI 3aTOTOBKM MAaTEPHUANIOB M MX Iepeada Ha MPOU3BOACTBO. TyT OTAEINMBI
4eThIpe KPUTHUCCKUX MyTH: A- MAcCOBOE MPOM3BOICTBO MOJEIU OCYHIECTBISICTCS HA APYTOM MPEANpUATHH (HE Tam, I/l MPOUCXOMUT e€ MPOEKTUPOBAHHUE).
KpuTnueckuM BpeMeHeM SIBIISICTCST BpeMs HEepeMeIeHHs 3aKka3a Ha MecTo Mpou3BoicTBa. [IpomomkuTensHOCTh dTana He Menee 15,84. B - npounsBoacTBo Ha
MecTe MpoeKTupoBanus Mmonenu. [IpomomkurensHocTh dTana He MeHee 14,584, C — Mozmenb mpoekTHpyeTcs: 0e3 MpeaBapUTENbHOrO 3aKa3a Ha MaccoBOE
MPOU3BOJICTBO, MPH 3TOM HEOOXOAWMA ONTOBAsI TOPTOBISI MPOEKTa MOIETHA. MUHMMANbHAS IIUTEIBHOCTh dTama 13,9 4. M JOMOJHHUTENBHO HA OMTOBYIO
ToproBio npoekta Monenau 50 4. u Oonee. D — Bo3MOXKHA 3aJepiKKa IMOCTABKH CBHIPbS, HE CO3IaHbI CTaOMIbHBIC OTHOLICHHS C IOCTaBIIUKaMu. Kpurudeckuit
MyTh MepeMeIacTcsi K COOBITHIO OCTaBKH MaTepHaioB. IIponomkurensHOCTS dTana He MeHee 11,84, Takum 00pa3oM, MpH HPOSKTHPOBAHUH M ITPOU3BOJICTBE
BEpXHEH OMIEKIIBI BBIICICHBI CIIEAYIONINE KPUTHICCKUE PAOOTHI: TIOCTABKA W KOHTPOIb CHIPhS, ONTOBAsi TOPTOBIIS MPOCKTA MOJEIH U Tepenada MOICTH s
MPOM3BOICTBA Ha Apyroe mpemmpusitie. Ha |l sTame paccMOTpeHBI TpU THUIHYHBIE JUTS TIPOM3BOAUTEINCH OIEKIBI CHTYAIlMH: MEpBasi - MOCTaBKa U KOHTPOIb
CBIPBsI MPOUCXOIUT B TEYCHHE JBYX HE/ENb; BTOpPAs - TOPrOBIISI MPOEKTA MOIEIH TPOU3BOAUTECS B TOM )K€ CE30HE, KOT/Ia M ero MPOU3BOACTBO; TPEThS — CHIPhE
yIKe MOTYy9IEHO U TOPTOBIIST MOJIEIH OCYIIIECTBIICHA B MpeAbIAyIieM ce3oHe. CpemHss oxuaaeMast mpoJoIDKUTEIbHOCTE Il aTama ocHOBaHa Ha THITOTE3€ O 3aKOHE
pacrpesieneHust POIOIDKATEIBHOCTH paboduero BpeMenu, coctapiser 59,74 4. Haiiiens! pe3epBbl MONE3HO HCIOIb3yEMOTO BPEMEHH HPH MPOEKTHPOBAHUH U
MOATOTOBKE K TIPOU3BOACTBY MOJIEIH KEHCKOTO IEMUCE30HHOT'0 MaIbTO CPSAHEH CIIOKHOCTH.

79



