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Abstracd To remain competitive in the market today
companies are striving to reduce the lead time to manufacture
their products. This paper deals with problems faced by bearing
manufacturing company SKF (Svenska KullagerFabriken) like
unnecessary transportation, inventory stack up and waiting. In
order to reduce this waste, lean manufacturing tools such as
Value Stream Mapping (VSM), tak time production planning
and pull system is implemented. As a result of these tools, lead
time has been reduced, and thus eliminating non value added
activities. During the first phase of the project, problems are
identified which affects the total leal time of TRB (Taper Roller
Bearing rings). Relevant data is collected using Time and motion
study. Then data analysis is carried out using Evaluation
priority matrix and Pareto analysis and thus significant factors
are listed out. The main tool used dring this phase is Value
Stream Mapping (VSM) which helps in mapping the current
state and how it can be modified and projects as a future state.
In the second phase, work has been carried out on designing and
developing an online Management InformationSystem (MIS)
which is solely for Taper Roller Bearing rings sector so that their
transactional activities can be carried out using this software.

Keywordsy Value Stream MappingManagement Information
System; Material Requisition

I.  INTRODUCTION
For a bedng manufacturers, where competition is very high

Objective i.e. to reduce lead time and to stream line the
process flow of TRB rings.

A way of dang VSM is presented through the followirigata
of Cycle time, wastetime, inprocess queue time, Data

gathering for percent rejects and wnkprocess Gemba,
Establishing VSM, and Monitorinf2]. To evaluatepotential
gains from implementing 8M, a sinulation software Arena
can beused which gives detail idea about the timelved in
value and notvalue adding activities [3]. A number of real
life maps drawn across the @ifent industries like eleanic,
mechanical, food procesg etc. and it cledy illustrates the
change in requireent andworking strategy according to
working environment of various compani@g. One effective
way is to compare the cycle time of each proeets the takt
time which is available and thus infeshich process nes to
be workupon and how its process capability can be improved
[6]. A reaktime informationsharng platform and decision
making systemis designedthat allows information transfer
among various departments and resultsinmely production
and decisiorsupport for théMake to ordetype mantfacturing
[7]. In a manufacturing indtry and other core industries,
implementing an MIS not onhjhelps as online database
system but also it hg$ to distinguish the works atfi site

and project sit¢8].

along with quality of products lead time is an important factor

to satisfy the custome8KF Ahmedabad is currently involved
in a businessetationship with SKF Pune, i.@roviding heat
treatment faitities to Pund RB rings. But, f's a complete
grey business areaNow the problem is that, complete
movement and the status of all difent types ofbearings
which is an internal product and belongs to internal stak
holders are undescrutiny and has beemaptured usinga
database softwamealledMapics. But as far as the PureRB
activities are concerned, it is a bottleneck asbiéch includes
lack of planningschedule, and its complete procéissv is not
capured. So most of the time, ndwsiness arehampers the

. METHODOLOGY

A. Problem Identification

For problem identification, firstly the whole material route
and other activities are thoroughly studied as shown in Fig.1.
#&nd problems are listed in Table I.

Ravi Techno forge, Rajkot is vendor of soft turned TRB rings.
Second activityis to receivetha shipment from supplier by
the SKF Store/LSB India department. As per the production
schedule, and keeping in mind the proposed delivery date,

production of internal material and thus production plansupply chain department take initiative to geate a

seems to b not working.In the existing setup the problem is
that it consumes more time for setup and also more worke

Manufacturing Order(M.O.) which is accessed by heat
teeatmen department and depending uptimee M.O. their

are required to make arrangements for heat treatment of TRBanning of production start taking pladéourth activity is

and hus results into an increase lead tinhe.this paper

material requigion procedure, where &equisition for the

emphasize is on employing lean tool i.e. Value streamelated material needs to be raised Iy heat treanent plant

mapping along with MIS development to achieve the

so thatLSB India department will provide the matesias per
their requirement frontheir dock area. Now heat treatment
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B. Data Collection

batches suitably and they all goes past the roller hearffor gata collection, time and moticanalysis technique is

furnace. After heat treatmentactivity, rings metallurgical
properties are tested in a metallurgical lab #ngs based on
test reports, information is ceayed to SKF Pundf the test
reports are up to the mark, whole kfter H.T. returned to
storesand then accounts department raisedated bill and
invoice to the account section for bileneration. Then using
external shipment lot is delivering to SKF Pune camphe

employed where focus onhow the material of PurélrRB
flows afterit is received at company campus from supplier.
Table Il is all about the transaction details betmethe heat
treatment plant and the sefimished product store@.SB
INDIA). Here, time study has been done ovhe movement

of rings in the factory campus itself. Data regarding part no,
quantity,issue date téiT (Heat Treatmentyeceived date and

total lead time proposed by SKF Ahmedabad is 12 to 14 daysihe date of dispah along with quantity has besammarised

N

1

+
SKF Factory Gate

m = C o

SKF STORE/LSB ‘

NDIA =

RETURN TO STORE

'
METALURGICAL LAB

M.0. MAKING FROM SUPPLY
CHAIN

MATERIAL
REQUISITION
TO STORE

| HEAT TREATMENT
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Fig. 1. Pune TRB Pcess Flow Chart

TABLE | Problems in current Pune TRB Set up.

Sr. No | Problems Identified

1 Lack of planning and communicatic
(supplier and customer side)

2 Status and movement of mater|
uncaptured

3 Excessive throughput time

4 Predefinectycle time

5 Furnace settings changeover

6 Low morale and heavy workload (worke
and operators)

7 Manual handling of rings
Mesh (Fixture) design not appropriate
Basic facilities deficit

and ulimately this gives an idea about the time taken by
materials tanove from factory gate to the sanieable clearly
depicts variation from 7 to 84 days in lead time.

TABLE Il Throughput Time for Pune TRB Material

Type Date of | Received| Dispatch | Throughput
(Quantity) issuing to Date Date time (in days)
H.T.
OoM672 150ct-12 | 14-Dec 18-Dec12 64
(112) 12
IM33019 15-Dec 8-Jan13 8-Janl3 23
(2007) 12
OM33019 15-Dec 8-Jan13 8-Janl3 23
(2028) 12
IM30214 20-Nov- 25-Nov- | 08-Dec13 19
(1000) 13 13
IM32214 28-Janl3 | 19-Apr- 19-Apr-13 84
(216) 13

C. Data Analysis

After the problem identification and data collection it has clear
that there is a huge gap between the proposed and current lead
time scenario. So, for further analysis Evaluation pridrity

matrix technique is employed to find out the severity quotient
of each problem that has identified. For this task, four
criterions i.e safety, cost, qudl, ease of implementation and
productivity aredecided and accordingly each factor is date

on a scale of 5 to decide the order of severity of problems.
Result of EvaluatiofPriority matrix is shown ifTable Il1.

TABLE IIl EvaluationPriority Matrix

Sr | Criterion Ease of
impleme

ntation

Cost | Quality Productivity

o5
r>»—H0-

Problem

5 | Excessive
throughput 5 5 4 5 19
time

2 | Status and
movement
of material
uncaptured

1 | Lack of
planning
and 5 3 4 5 17
communica
tion
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3 | Predefined
cycle time

2 | Manual
Handling of 2 3
rings

Another method used for analysis is Pareto Analysis whic
helps in scrutinizinghe most important changes to make. First

:
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of all it required togroup togetherthe different types of
problem @curred, and then count the number of cases of eac
type of problem. By prioritizing the most common type of
problem, focus should be there for resolving it. Result of
Pareto analysis is shown in FB).
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Ill. VALUE STREAMMAPPING

Takt time is the total time elapsed between two consecutive
Items which is to be produced. It can be calculatedibiding
the net working timeavailable for the production to the
customer demands per day or say per shift. STiRig are ot
frequently ordeed rings, so demandis considered ashe
average no. ofings produced in a calendar ye2013 So

Producton Lead
1.3 days. 2days 5 mins IME = 12 Days

2dys
I o |’r """ m

Vaue adsed Time.

Fig. 4. Future State Map

IV. DEVELOPMENTOFMIS

from the data which & been collected from Jan 20filB
December 13, it is calculated that demaed gay working is
approximately1172 rings. Regularlywo shifts have been
cariied on per day with net workintjme available is 16 hours
(960 minutes) excluding éhtime spent for neproductive
activities. So, takt time which is available is 0.82 minutes pe

ring.

Current and future state of map has beeawd as shown in

Fig.3 and Fig.4 respectively.

Since PunélRB is not an internal product, there is no legal
transactions has been made regarding the arrival, processing or
say dispatching of product. There is no provision of entering
the details of this product in Mapics and also no separate
system is devoted to this business. A basic solution which can

ddress this problem is to design and develop an

eparateManagement iformation system which can be
accessed by only those internal stake holders along with
customer involved. The benefits like status and current
location of the TRB rings can be tracked as well as the whole
activities related to this will carry out timelyso a MIS is
developed using M.S. Access 2007 as a platform.
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Fig. 5. Main Switchboard of MIS Fig. 7. Employee Master Table

Main switchboard is the front end display which eags first

on computer screen dse access taat MIS. It is one othe As shown in Fig.8ltem master table consist of the bearing
formswhich show all the options necessadoyoperatehie MIS ~ desgnations along witldesignation of other accessories such
as shown in Fig.5This swithboard has been customized suchas angle ring with the part detailing for all thene TRB rings
that the user has to select the relevant option by clicking thehich need to be processed in SKF Ahmedabad facByy.
check box and all relatdgatures and data would be extractedviewing this table item code and other details can be derived

from the datakse which is created in the batbr. while filling the requisition form.
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Fig. 6.Material Requisition Form Fig. 8. TRB Rings Designation and Details

Fig.6 shows Material requisition form which is generated oncénother optiom can be accessed using this MIS, is to issue the
the raise requisition option is click and thus relative stake&equested material and this function needs to be accessed by
holder filled the form as per its requirent and save the new warehouse department as shown in Fig.9. Here an order no.
order. needs to be filled which is generated while accessing the
material requisition optiorBy clicking this option a back end
Fig.7 shows the employee master table which consist tHerm opens as shown in Fig. 10 and this form needs to be
details like theEmployee identification, Name and Respectivefilled so that database is created.
channel so that while filling the material requisition forms orTo refer the various requisitions that has made previously,
while accessing other options, name and eyg® there is another option called view requisition as shown in
identification is generated automatically Fig.11 Once the view requisition otn is checked it opens a
dialoguebox in which order number need to be entered.
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While requesting for the material, a transaction ID hadletails of stakeholders is generated aaved automaticalip
generated automatically this is also treatedrasrder number e table as shown in Fig. 12
and this uniqgue number need to be used for viewing
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Fig. 12 Previous raised requisition details.
Fig. 10.Issue Quantity form
Once the order number is entered and after pressing OK
button on the dialogue box appears while accessing view
FRquisition option, a provision ithere to generate a separate
requisition slip which consist of all the necessary details of the
@ particular material requisitionThe requisition slip generated
as shown in Fig.13;an be saved in any format like in word
format and also its print out can leken so that it act as a
proof and also for further reference.

The various requisitions that has made previously, there
another option called view requisitioas shown in Fig.11
Once the view requisition omth is checked it opens
dialoguebox in which order number need to be entered.

While requesting for the material, a transaction ID has
generated automatically this is also treated as an order
numter and this unique number need to be used for viewing
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B. Manual Handling of Rings.

A 5 Tonne crane as shown in Fig. dddicated for the H.T.

plant is installed to place the rings on girders so that tittle
loss occurs waiting for workers or stacker to get free.

At all docks, girders, and at bainite bath, sturdy mobile

trolleys are used tplace materials with heightsljustments as
shown in Fig.15.tl helps tohold a loaded pallet and/or parts.
This will result in considerable time saving whigkenerally

lost in lifting items from/to thdloor. These saves about-28
minutesper mesh loading

Since MS Access iepensource software, there have to be a
limited access option to this MIS and thus using visual basic

code manager, provision govided that onlythe concerned
stakeholders havehe access of this MIS. Total three

departments are involved in this business area i.e. Supply

chain department, heat treatment and SISKF Logistic

service) or say warehouse members. So, provisioroigded

for the concerned stake holders of the respective department Ao
use this MIS for businesgurpose. Figl4 shows the Login
Form and this form displays first as any one start using th

MIS.

Fig. 14 Employee Login Form

V. RECOMMENDATION

Fig. 15 Sturdy Mobile Trolleys

reduction in un necessary transportation time.

C. Basic Facilities Deficit

Fig.17 shows thavooden boxes which is available in

particular area available neaethl.T. Plant as shown in Fig
is utilized as a storage area of raw TRB rings so that there will
fe ease iraccess for H.T. plant associates and also results in

ample amount which is started to use for dispatching

To addresshe problem areas, recommendations are provided.
Some of them have already implemented and remaining is on

the drawing board.

A. Status andMovement of material uncaptured.

ringsto SKFPunég, nst ead of GSPO6S so
no problem regarding lack of transportation means.
Fig. 16 WoodenrBox | nstead of GSPO&6S

VI. RESULTSOBTAINED

To address above problema separate MIS system is Table IV shows the comparison of current state map and

developed for Pune TRB rings sathmaterial movement can proposed future state map highlight the improvements in

be tracked.

procesdlow and improves leadnte.



