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Abstract

The present economic situation across the gtalie for intense efforts to maximize productiomimimum throughput time
and cost to enhance operating performance anduhilgygof products. The problem with manufacturinggting goods forces
the process owners to be organised and directtiatbeto minimise the global throughput time withine manufacturing
enterprise. Minimising time has a chain effect thance the worth of manufacturing/testing procestee minimisation of
cycle time consequently enhances the quality. Tép®ert describes an improvement process basedaortténking in order to
reduce throughput time of limited test (Denier tdst grading silk quality. For an implementatiohtbe adaptive work, it is
important to know about the time needed for thaouesr steps involved adding their time to find tbéat time in the existing
system by process mapping to find opportunitiesethuce time. The results of the study show thaé to@n be reduced in the
process of limited test from 350 min to 220 min (fndsilk) and from 246 to 133 min. (cottage basiiminating various
causes such as waiting time, absenteeism so orinipusving throughput time. The novelty of the stusl that it is the first one
to apply total quality management concept in s#&ting unit for throughput time reduction from whia standard table has
been created for limited test (avoiding non valddeal activities) for referring for throughput tinresolved to complete silk
denier test faster.
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1. Introduction

Reducing throughput time is an important fadgtoan industrial project. Throughput time is théatelapsed time from the start
of the process flow of the service to delivery (Weg et al., 2018, https://mn.gov/admin). Reductions in mantufiacg throughput
time can generate numerous benefits, including fomerk-in-process and finished goods inventory Isyvémproved quality,
lower costs, and less forecasting error. More irgpuly, increased flexibility and reduced time regd to respond to customer
orders are the focus of throughput reduction. This be vital to the survival and profitability aimerous firms, especially those
experiencing increased market pressures for shdeiérery lead times of the customized product (dom, 2003; Johnson and
Wemmerlov, 1998). Another study (Allahverdi and &wh,2008) defined set-up time as obtaining tools, pmsihg, work in
process material, returning tools, cleaning ugjrsgethe required jigs and fixtures, adjusting ®ahd inspecting materials in the
manufacturing process. Yadawal. (2012) used a VSM technique by mapping the whobegss and proposes layout changes to
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reduce transportation time. Method study concefs [parallel activities and combined concept arendpeapplied to reduce
processing time. Other previous research on thnouigtime factors on processing time per part (Su@sd Meredith, 1994),
process variability (Athersmith and Crookall, 19&4)d resource utilization and/or resource availgbfAng and Willey, 1984;
Garza and Smunt, 1991) has been reported by vaaigthers.

Plossl (1988) studied and presented the benkééfiects of better control (meaning reduction}tobughput times in all phases
of planning, execution and control of manufacturamgl showed how well-run companies are achievioh seductions. Van der
Heijdenet al. (2013) developed a heuristic for the joint optiatian of spare part inventories and TPTs in repait supply based
on pricing of TPT reductions for multi-item, mu#helon, multi-indenture spare part networks. Theiuristic is easy to apply
and yields significant cost reductions compareth®standard VARI-METRIC method for spare part mation where TPTs
are fixed. They found that it is particularly ptafle to reduce TPTs downstream in the supply cliépair TPT reduction of
lower indenture items upstream in the supply cl&least useful.

Johnson (2003) has studied the basic factotsditrmine MTTP and explained why each factor ichmeccurs to educate
workers on basic concepts. They also did conceptamlework that illustrated the actions that candien to reduce each factor
(reduced set up time, scrap, move, operationsphoperations, batch size, resource utilization)etnd the relationship between
them, which becomes easy tool for managers to eedd€TP in their own plants. Blochatral. (2009) studied managing
throughput time and its relation to worknprocess inventory and customer service. This reeeambined theory, simulation
results, and the analysis of corporate data inffantéo address the issues associated with howcongpany (Eli Lilly) managed a
reduction in their throughput times and an improgamin their delivery reliability. The results folnis company suggest that
production control decisions—expediting andl@gpediting—can lead to a vicious circle of decisiowhich in turn can lead to
increased levels of WIP inventory and higher andemmpredictable throughput times. Eberle et &114) asserted that reliable
product supply is one of the most critical missi@fighe pharmaceutical industry. The lead time, the duration between start
and end of an activity, needs to be well managedniy production facility in order to make schedglipredictable, agile and
flexible. They presented a method for measuringiemmoving production lead time of pharmaceuticalgesses with a primary
focus on Parenterals (i.e. injectables) produgpimtesses.

Based on the above, it is thought that, Timaucédn studies are also, always essential in varjpwocesses of government
organizations. Therefore, this study aims to immeatthroughput time reduction at Regional Silk Tealbgical Research Station
(RSTRS) [Previously Silk Conditioning and Testingude-SCTH], CSTRI, Central Silk Board, Kancheepufamlimited test
(Denier test) to grade raw silk for auction purpase price fixation for the customer Anna Silk Eanbe, Kancheepuram, which
is under Directorate of Sericulture, Salem. Thelptieports the identification of non-value addetivities by process mapping of
limited test of two types of silk a) Multiend anyl @ottage basin to cut down the time thereby radutiroughput time for faster
delivery of reports for satisfying the customer.

2. Materialsand M ethods

Raw silk testing of multiend and cottage basieling skeins is received from Anna Silk Exchanfdemier range 18-22 used
for testing purposes on various days in a week.diligntest is carried out using winding machine ptedetermined speed of 140
m/min. For a denier range of 13-18 to 19-33 ofipriglary winding of 10 min. and then a normal wingliperiod of 60 min. of
total 70 min. is carried out. The number of brethlkd occur are counted and noted. When breaks aditésinecessary to note the
cause of each break and this should be recordeab \Wel machine to wind silk skeins of 1:125 m incumference is used to
produce lengths of cottage basin about 225 m aritiemd 450 m. Kilcha (slight twist) for wound siils done manually using
Kilcha winder. Denier test (Size) and size deviattest is carried out using inbuilt software. Twesaimples in each lot are
weighed on a scale for finding out test resultepSwtatch was used for the time study of the limitest process to improve the
existing process (Figure 1). The method adoptegrastical, achieved by a visiting process, talkinigh people, knowing the
current situation in, and then analyzing time datd try to find out where the problem occurs thehgplution to work out the
method for improvement.

3. Analysis

Figure 2 shows the Total Time taken for procam®pletion of limited test for multiend silk samglef throughput time from
collection of silk samples to submission of tegtams. It can be observed from the figure that tinsee months (from June 17 to
August 17), data were collected for the study okeérn. The average total time was varying betw2g® min. to 350 min. The
causes have been identified for an existing thrpugkime that can be reduced are: personal wonkavkers after collection of
silk samples and before loading waiting time (30%giting time of operator to start the machine ¥arious reasons (20%),
Improper allotment of required workers per mack(it), Computer, printer and denier software relgblems and allotment
of Staff for denier test (15%), Worker Absent (5%pme faulty parts causing idle time in maching%)(5The improvement
required in loading of silk samples and Supply oblins in right time, which is a day before pregiarafor next day schedule
(5%) and lack of motivation (5%).
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From Anna Silk Exchange — Collection of Silk Sangple

v

Loading of Silk Samples into winding machine (7()ni

v

Wrap reel winding of Silk samples -225/450 m length

v

Kilcha making of silk samples —Manual

v

Denier test using computer software

v

Reports print out

v

Submission of reports to the Customer

Figure 1. Process mapping of Limited test (Denier test) f samples
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Figure 2. Average Total Time month wise year 2017 for Limilesbt for Multiend silk samples of average 18 lsith 5 workers

The above causes have to be reduced to geueti@d of throughput time. Therefore, the abovebjrms as far as possible have
been solved by following instructing to workers @woid personal work, waiting time and absenteeidhvarious reasons
(Johnson, 2003). Computers and printers are updatesmooth working. Some machines are adjustethiiproper working and
minor improvements made in motor pulley, belt, #irguide and oiling for the machine. Loading ok sidmples done based on
the Parallel method (Andersen, 1999) of changirey ¢hrrent method of allotment of worker/staff frainto 2 per winding
machine and from 5 to 3 in 3 wrap reel machine fandenier test using computer 2 staff were putvtk in parallel instead of
one for effective manpower utilization (Jelegtaal., 2014; Ang and Willey (1984). The method of loadiof silk samples has
been improved and preparation for the next daydudes, streamlined by proper planning. With thelsanges, it can be seen
from the Figure 2, from September 17 to Novembeinl3 months duration, throughput time has redusigdificantly. For an
average of 18 Nos. of samples throughput time édgaed from 350 min to 220 min. thereby achievirgtarget.
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From Figure 3, it can be observed that afterléementing the above solutions for the Cottage baskntesting as discussed
above, the throughput time is reduced from 246 mil33 min. The manpower utilization modified fatoper utilization by
changing from 5 to 2 Nos. workers to produce averb@ samples per winding machine and the remai®iNgs. workers have
been allotted other work. The production and guatit silk samples remained same even after reduniagpower, thereby
achieving the target of throughput time reducti®hroughput time reduction was observed by Nailal. (2011) in which the

study clearly indicated that by eliminating nonusladded activities in cutting section time as veslicost is saved besides
improving internal throughput time.
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Figure 3. Average Total Time month wise year 2017 for liditest for Cottage basin silk samples

Further, the critical step in the process ofieletest is found to be Kilcha making-manually whis the fourth step from the top
in Figure 1. This work consumes higher time and pmoaver causing delay of the process. Therefore amaushine is designed
named “Automatic skeining (Kilcha) machine” whiaduces time further by 40% of total time of limitiedt used in the process
resulting in throughput time reduction. First time,silk testing unit, based on the study, a stashdable (Table 1) has been

created as ready reference for limited test torinfthe customers to refer for throughput time imeal for faster delivery of test
results than previous which is the novelty.

Table 1. Reference table for throughput time for limited tesmultiend silk

SI.LNo | No. of lots No. of No. of winding | No. of wrap reel| No. of computers Estimated throughput
Workers machines for denier test time (in min.)
1 1-5 2 1 1 1 120
2 5-10 2 1 1 1 160
3 11-15 4 2 2 2 200
4 15-20 4 2 2 2 230
5 26-30 4-5 2 2 3 260
6 26-30 4-5 2 3 3 280
7 21-25 6 3 3-4 3 200
8 26-30 6 3 3-4 3 240
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4. Conclusion

The study reveals that by process mapping oitdiontest (Denier test) performed for silk samptlesoughput time can be
reduced by eliminating non-value added activitiBlsroughput time reduced from350 minutes to 220 fammultiend silk and
246 min to 133 min. for cottage basin silk for lied test. The submission of test results reporigatg time is reduced, thus
satisfying customer, which are the advantages alweitg proper maintenance of machines, reduced #ébsism, effective
utilization of man power. Further, a standard tdids been created as ready reference for limigtddenform the customers to
refer for throughput time involved. There is scdpeimplementing these total quality managementepis in silk — all test, zari
testing and in other physical and chemical testireghods.
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