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ABSTRACT
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7 & of market for competitors. Proactive capacity
plannmg IS ensuring the maximum utifiz P

highest level of O ation of available resources. To achieve
hig f'.s eve.o customer satisfaction, it is very essential to utilize advance technology,
conlnm.ons tmprovement and on lime delivery within desived cost. To do Jocus in
marketing area, most of OEM's are arranging maximum required sub-assembly and

parts from his supplier pariner. Arranging parts from supplier means opportunity to
utilize expert's skill and advance technologies. This paper is focus on area, in which
OEM are taking supply assurance from hiy supplier partner and participate in capacity
allotment and physical verification activity,

Capacity confirmation & verification is one of proaciive activity, in which customer
toss his anmual forecasted requirement with his supplier partner. After studying all
necessary resources, supplier shares his all 4M (Men, Machine, Method & Material)
preparation ta catch customer requirements. This paper considers one of casting part
as case study and process wise capacity allocation against customer requirement.
Keywords : Bottleneck, 4M, Outsourcing, Capacity Planning, Efficiency, Takt Time,
Cycle Time.

Introduction —

Present age is the competitive age; every organization is focusing (o prove their
products are obtained more customer satisfaction by showing extraordinary
performance with his competitive commodity. Those products are aligned with
advanced technology and achicving more customer interest in declared performance,
they will achieve market leader position, Quality, Cost and on time delivery are the key
factor; which always require sustaining organization growth rate.

Outsourcing is a great option for automotive industry to make the work process casier
to0 handle. Those working in an Automotive Industry may choose to outsourcc work 50
that they can continue to focus on the core business procc‘sscs. f)ulsourcmg rcdu?cs
certain costs, which may include peripheral or "non.-conc’ business expenses, h!gh
taxes, high energy costs, excessive government regulation or mandates and production
or labour costs. )

Almost all OEM"s around 60%~70% working capital are engaged in the Outsource

that means Outsourcing activity are major player 1o decide

material inventory, ity . '
{ making objective. Unnecessary increasc in

organizational growth towards Profi
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Outsource  material inventory is creating direct impact on .orgamfnllo.n profit
caleulation.  Also the unplanned reduction in the inventories wnl! t_ncrcnscs
manufacturing losses or unnecessary addition expenses burden on the otg?nlza‘uon, '
Proactive Capacity planning is one of essential organizational n‘ch\'l‘)’: n “.‘thh
management team allocate his in-house resources as per the Marketing l'cam business
projection. Proactive Capacity planning calculates the gap between business demand
and available capacity. Gap calculation provides direction to organization to take Make
or Buy decision.
*A make-or-buy decision is the act of selection between producing a product in-house
or purchasing it from an extemal supplier”. To take make-or-buy decision, it is
necessary 1o caleulate associated costs of production and whether the business has the
Capacity to produce at required levels,
Organization business forecasting -
Organization success is always depending on accuracy of sales prediction. Business
forecasting is one of organization technique, which guides organization for deciding
their operation strategies. Normally OEM has defined their Syrs~10yrs business targets.
Known as a long term business plan. To decide these long term business targel.
organizations sales and marketing team are reviewed their market situation and
customer demand. By considering market feedbacks, organization will plan to add new
product for maintaining growth rate and also obsolete the slow and non-moving
products for avoiding unnecessary locking of working capitals, Addition and deletion
of products are essential to maintain interest of his business partners,
To fullil marketing and sales requirement, organization operation planning team are
arranged to make annual production plan or catch up plan. To achieve these annual
production plan, operation planning team are reviewed his in-house resources and make
further expansion plan against in-house bottleneek processes. Finish products are
always combinations of different types of chain processes, which are required 10
achieve products dimensional, functional and detined performance characteristics. The
process which has high “Q™ factor (yvield) and more production Tact time are called
bottleneck process. Ramp-up production plan are always depending on bottleneck
elimination time.
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Fig. 1 - Fishbone Diagram - for finding bottleneck

Ref.: Bottlencck (production) - Wi!iudin
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problem ung Puttin

The i them into the diagram, it

i s of ity : X
determined r00ts of problem. “This methoq | A4 pul i the fish bone diagram are
i POSS L : 5 usual| . 7 .
the chain of processes because of y used 1o realize the be 2
s ICESSES hecause of having (e ability 1o pinpoi L Julcncf:k i
exactly responsible for the delay iy production pinpoint the machine, which is
Capacity planning is one of important tepm, :
.

available capacity and demand which find-out the discrepancy between

capacity and demand MY Grents. Inafia tomer. Discrepancy between available
ale mclhcwncy. cither underutilized resources or

dissatisfied customers, The former may be a heavy pai
sales. lost customers and probably loss of rcpm:ni(:u N R Iy et o
eration management can also {ak g

: s pucity, ; utsourcing strategics has been addressed supplier
commodity strategies, cost reduction plans, innovative and efficient new programme
dc\'flopmcnl and Nawless product launch via robust safe launch planning Eu lier
PeflO':'“""“’c will be closely monitored and supplier status will be r.esull,.,pNo
organization can succeed without the superior quality. cost, service and technology
olTered by its supply base. ’
Brought out Parts capacity can be increased using a number of methods which involve
adjusting the resources and inputs at supplier organization such as:
* Introducing new approaches and materials,
* Increasing the number of supplicrs or machines.
* Increasing the number of working hours.
* Acquiring additional facilitics.
* By doing Automation,

ol his cus

Brought out parts Capacity Planning -

OEM production planning team makes the annual production plan, which is always
align with the sales requirements. Production planning team reviews the in-house
available capacity and available scope for expansion.

Finish Product is combination of different kinds ol processes, which requires achieving
dimensional. functional and defined perfornance of the prodduct. Capacity is always
replica of the bottlencek process.
production) and more production T

hottleneck process. . )
Organization purchasing team shares their annual BOP requirements with concern

supplier and ask for Capacity confirmations, As like ;n-( JEM capacity p‘lum.li.ng' ,ic,.|
suppliers are also reviewing their other cusmmcr‘ requirements and u\vmluh!my. of his
spare facilitics. Capacity review and confirmations nr.c always by cnnsndcr,ng all
aspects of 4 M conditions i.¢. Machine, Men, Material nfld Methods. Review .uf
available resources and their production capacity are essential to find out scope .,ur
capacity expansion. Capacity is elaborated under three categories: design capacity.

effective capacity and actual capacity.

The process which has very Iigh Q7 Lactor (yield
akt time as compared o other processes are called

Neville Wadia Institute of Management Studies & Research 219
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Design Capacity - .
This is a theoretical number and calculated by dividin
cycle time, design capacity means maximum conversion
shift changeovers, maintenance or any other delays.
Available Time

g available time with process
rate without stopping for any

Design Capacity =
Process Cycle Time

Effective Capacity -

In ideal situation, there are certain planned or fixed | .
available time. These losses create the gap between design capacity
capacity,

Shift changeovers time, lunch / tea breaks,
factors are considered as a fixed or planned loss.

Avaitable time - Fised Losses

osses considered 1o calculate actual
and eflective

set up time and many other operational

[ffective Capacity =
Process Cyele Time

Actual capacity -

In actual situation, as like as fixed losses there are also certain unplanned or variable
losses, which need 1o be considered while calculating organization actual capacity.
Poor work rate, absentecism, machine breakdown, production plan change ete. are
considered in the unplanned losses. Caleulation of unplanned losses is based on past
data.

To increase production efficiency, it is essentinl 1o minimise these unplanned or
variable losses.

Availzbletime - Ficed Losses ¢ Variable Losses|

Actual Gapaty =

Process Cycle Time

==~ ] .‘
1
Design Capacity  _ nEffective Capacity mActual Qutput
Planned Loss S WUnplanned loss
BPlanned loss

Fig. 2 - The proportions of ca
. pacity measures
Ref.: BOYDELL _2011_pub_Ch?7_Capacity _planning and management.pdf
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Caleulation of Organization Efficien
Organization production efficie
increase utilization of available
material availability and meth
praduction line efficiency.
“Organization efficiency can be
capacity™,

cy —
€y is the importan; e
resources, Manpower
od effectiveness are

M to improve production and
utilization, machine efficiency,
the factors contributing into

caleulated by dividing actual capacity with effective

Actual Capacity
——————— X100
Effective Capacity

Efliciency is one of important factor 1o Judge the performance of the organization.

El]icicfncy is dircctly depending on the cffectiveness of all Four "M" (Men, Machine,
Material and methods).

Organisation Efficiency =

1) Manpower utilisation -
Manpower is normally indicated by their skill level, such as fully skilled, semi-
skilled and unskilled manpower. Organizations are defining their critical and
quality operations in PFMEA (Process Failure Mode EfTect Analysis) sheet.
“Those operations are required more accuracy or minor errors ¢an also create non
conformitics in the final product are called critical operations™,
“Those operations are more sensitive with respect to final products performance,
dimensions and characteristics are called Q or quality operations.”
Process FMEA are always recommended, to what level of manpower skill required
for carrying out allotted task. Unavailubility of recommended skill level manpower
increase the quality issues and reduces the productivity,

2) Machine Efficiency -
Machine efficiency is one of important ictor, which are frequently overlooked by
management and this can lemd towards Tosses which reduces the vield. Regalar
preventative  maintenance and  health check-up are necessity  to reduce the
breakdowns in the machine, The purpose of maching is to work etliciently but due
to improper preventative maintenance, nmr’ninc can he less pnuh.mm'c. The
preventative mainlenance activity on machines needs extra :ll'lcnlmn by the

along with the respansible personnel 1o ensure optimum usage of

management £
liminate unwanted losses due 1o machine stoppages.

machineries, which will ¢

3) Availability of Material - 2 - - i)
Productivity is strongly depending on availability ol right quantity ol material, a

right time, right quality and at right plucc: }Iatcri:nl ur.mvuilat?il.ix) ;.ll-p()in( Ul'.uw can
be a problem for smooth production activity, Material un'n\mInFnIu:\' crc'alus delay
in production, rework, uses of extra resources and also |‘ncln:as? waork in process
inventories etc., which can involve additional cost. Quality of input material are

always affects the quality of final products.

i carch 221
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4)

Effectiveness of Methods - : b
Method of carrying out specific task is also on¢ of important facl:: n‘::"::‘:::l:ly
relates with organization productivity. Defined operation 5¢q k' . -
transit lead time. minimum motion loss and fatigueless Rrocess e r €y cn_'ms “
improve productivity. Designing effective methods 15 one 0 :m":uous
improvement activity. Simplification and fatigueless operations arc aiways
supported to increase moral of operators.

Efficiency calculation is onc of management decision
helpful to management for his resource planning i.¢. manpower,

material requirement.

making tool, which always
machines and input

Steps for calculating machines requirements —

1)

2)

3)

4)

Customers requirement —

[t is very essential to properly
forecasted schedule is one of decision makin
calculating his available resource capacity. Achievement 0
is the target for supplier capacity & production planning team.

Process sequencing —

To achieve defined performance. dimensional and functional characteristics at final
stage, it is essential that product must go through into different processes. To find
out bottleneck process, it is required to calculate process wise existing utilization
and available spare capacity for new business. Overbooking of capacity can always
create trouble for achieving customer schedule.

Process wise efficiency -

Each process has own process capabilities and criticalities, To calculate actual
capacity of any product. il is required to consider process wise elliciencies.
Customer Cycle Time -

It is calculated by dividing available working time with customer requirement,

understand the requirements of customer. Customer
g tool, which guides organization for
f customer peak schedule

Available Working Time
Customer Cycle Time =

Customer Requirement

Machine Requirement -
It is caleulation of machine allocation, which requires fulfilling customer

requirement. Machine requirement can be calculated by dividing Customer cycle
time with operation cycle time.

' Customer C
Machine Requirement = ydde

Operation Cycle Time

Capacity Planning for Casting Part (Aluminium foundry)-
Process Flow —

Neville Wadia Institute of Management Studies & Research
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Riser Cutting

Finish Part

Visual Inspection

Melting Furnace - 3
| A Fumicc is a device which used to melt the metal for further metallurgical process.

223
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Core Making - . ’
To create the interior surface (shape angle more than 180") ehemically bonded sand is

used. which is known as core. Core making is @ process. fine AFS graded sand is
coated with resin and blown into a preheated core box 10 gel desired shape. The surface
temperature is around 210" - 250°C (as per process requirement).

Casting —

Casting is the process, in which molien metal is poured i
solidify to get desired shape. Ejected solid part is known as casling.
Decoring —

Decoring is the process in which sand core are removed by vibrating casting. Normally
pncumatic hammer is used to vibrate the casting, which results loosen the sand.

Riser Cutting —

Riser is known as a feeder; it is a reservoir built into the mold to prevent cavities from
shrinkages.

Fettling —

Fettling is a process, in which unwanted and unnecessary parts arc removed to make
finish casting. In sand casting when casting has solidificd, there arc reaction between
product and sand. Burn sand creates impression on casting surface which results casting
surface not smooth as we expected.

Heat Treatment -
Heat Treatment process is created effect on material structure and grains, which results

alter the chemical, mechanical properties of the product, Heating, soaking and cooling

are the three stapes ol heat treatment process.

Heat treatment techniques are used to achieve desired results such as hardening or

softening of a product.

Visual Inspection -

Customer provides the limit sumple for defining acceptance level, training supplier

quality inspectors and making awareness of operators,

Visual Inspection is required to prevent outlow of nesthetical and visual defects.
Machine Requirement Calenlation Table -

nto o mold and allowed 1o

Process Capoel | Cycle Cavlt | Avernge | Average Avalln | Custo Muchine
Name 1ty Time y or | Fived Varlnble | hle mer Requirem
Requir | inSee. | Bate | Losses Losses In | Time Cyele ent
e-ment h In See /| See. ! Day Time
Quan | Day
t-ity
Note A B C D E ¥ G m
Actual Lunch/ | Machine | =
Custo | Machin Dinner | Bid U240 [ = (F /| w(BUN*
Formula | mer ¢ +  Tea | Quality o) - A (%))
Deman | (Proces Break + | Issue  + (D+E))
d s) Muchin | Absenteed
Cyele ¢ PM | smete.
Time ele..
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Significance of Capacity Planning -

Buyer & supplier relation -

“Trust on each other™ is the key (o achieve suceess in the Business o
relation s gétting spoiled doe o B vy ."I.u 'l -n. .Ilusmcss. l'iuyt:t Supplier
In capacily review process, cuslomcrl pives “:.Iu':v“:::,s .nlnd u::lhlcal behaviour,
requirement and against of these peak  requireme J‘r o .m ST pesk
availability or allotted capacity (‘upuci} Lqu{ltl\\}llls. b conf{rms o
it Y. y confirmation is the process in which
supplier culculz.llc the overall customer demands and allocate the resources to fulfil
customer requirements, 1 there is any gap between customer requirement and
available capacity. then supplier confirm his proactive capacity expansion plan to
maintain interest ol customers,
SWOT analysis -
Capacity planning always effective to maximise the utilization of their available
resources. Capacity planning finds out the bottleneck. elimination of this bottlencck
provides scope 10 increase available capacity. Available spare capacity attracts new
business & increase customer confidence.
SWOT analysis is strategic planning techniques, which recognise strength and
weakness ol orgunimliun process. SWOT analysis also dingnoses current problems
and to sketeh future action lines.
Control on variable cost =
Overbooking of capacity of
cleventh hour rush and inerease
increases labour overtime and han
delivery required 1o be send by fastest ran
cumulative results increase in transporation "
Bottleneck identification = e o esses, such that its limited capacity
A bottleneck is a process in the chan ‘,)' pmcwbnc.k of having bottlenecked and
reduces the capacity of the whale chain. Dﬂ\ N s invenlory, pressre o
capacity constraing means increasing work i P 225

tingencies are always created

no provision for con :
Slress ON CONCem resources. Insullicient capacity
dling cosls. To avoid on time delivery failure,

sport mode and minimum lot size. All
d manpower cost.
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; jiew finds out the bottle
customer and reduce employee morale. C nm‘;ﬁ J;:;::L ::::“m Sl alve ay:e;t
process and defines the ability of pr.otiucuog. lencck. process is consirained for
support for capacity expansion decisions. DO . bottlencck eliminations and
achieving increase customer demands. Proactive .

; nds are always helpful for
advance capacity preparation for forecasted dema
catching new business opportunities.

Conclusion - 3 X

Buyer ~ Seller relationship is one of important factor 10 achu:\.'c highest lc.u':‘l of Sl:‘.:CCSS

at both manufacturer & supplier end. Proactive sharing of bustncss plnn.wn s’upp ier &

coordination for the capacity preparations are always beneficial to avo.ld clm'c nllr o

rush & hand to mouth situation. Manufacturing business plan provide guideline to

supplier in Capacity expansion budget or Capex preparation process.

Capacity verification process creates the confidence at manufnclurmg. end & also

beneficial for supplier 1o do focus on achieving their defined process efficiency.
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