8-3 HModernization of Production Control

8-3-1 Product Development and Design

Hungary has been pushing forward with the transition to a market economy ahead of other
East European countries. However, its domestic economy remains stagaant, having been dealt a
severe blow by the dissolulion of COMECON and confusion in the former Soviet Union, which
was its major market. Many Hungarian companics are looking for new markets in West Europe.
Under such circumslances, the Development Departinent of IMAG is charged with the task of
sapidly developing products that meet the market needs for entering a new market, When the
company cnters a new market, it will face increased, diversificd, and sophisticated user demands
for design and quality. To meet these demands, it must boost its product development capabilities
and modernize its design methods.

1) Enhancement of product development functions

The automobile industry responds to market demands quickly and accurately, and is always
making design and technologtcal innovations. Consequently, the automotive parts industry is
forced to strengthen its development capabilities to keep up with the rapid progress in design
and technology.

In the automotive paris indusiry, products such as scats are generally developed to
specifications based on a basic design prepared by the automakers. Product developiment generally
begins with a commodity scheme and a subsequent product project. However, when basic
specifications are given by aulomakers (manufacturers of automobiles or railroad vehicles) as in
the case of awtomotive seals, a commadity schieme is not necessary, and thus, product development
usually begins with a product project. The Development Department of IMAG does not have
such a product project function. It is recommended that the company should create structures
and functions for carrying out the following activilies.

When an order is received from an automaker, the actual composition of the product (scat)

and the specific requirements the product must satisfy are planned in the product project. Table
8-3-1 shows the main items which should be planned.
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Table 8-3-1 Items of Product Project -

Htem

Contenis

Aims of development

Purpose of development.  To make clear how to add altractiveness to
the product. To foresee social environment, market environment and

competition.

Meodel structure

To define model, production scale and variation for each grade of the

products.

Rasic dimension

design, construction

/[To define important items within restricted dimensions (space, design,

safety) and to define devices and construction of newly adopted products

Performance. quality

To define safely, amenily, endurance and stability

Cost target

Customers will decide the price of products in free market. To define a

target cost for design, engineering, production and purchasing.

Development

schedule

1o define schedvle for development concepd, design decision, design,

trial making and mass production.  Tao establish effective schedule

without too much overwork.

The flow of work from the preduct planning through the early stage of product development

and the production preparation stage to sales is shown in Figure 8-3-1.

Stage Planning Development ~ Trial Production
stage stage roduction stage stage
Department & g: 4 : g & :
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Design | > d[esign
Dept. [ Product
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Experiment .
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Dept. -
IF.xner'mcn Experimen
Production > ng]‘;ﬁ:’o“
Dept. l, Production { o] Trial | Mass
preparation production [~ | production
Sales ~ 4  Sales
Sales plan ™| preparation E
Dept. - Markel
evaluation

Figure 8-3-1 Flow of Work for Deveioping a New-product

8-72



Scventy percent (70%) of the cost of a product is said to be determined in the design stage.
Figure 8-3-2 shows the relationship between decisions cegarding costs and actual costs and the
relationship between cost reduction efforts and effects in the process from the product project to
production. It can be scen what an important role the product project and design play in the cost
decision of a product.
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facilities
Trial making

Figure 8-3-2 Relationship between Costing Decislons and Actual
Costs of a Product

2) Design review (DR)

For managing reliability in the development and design stages, i.e., for the effective
determination of a design specification, aimed at achieving a high reliability, it is nccessary to
carcy oul a design review (DR) at each milestone in the developnent stage and make scrupulous

8-73



decisions. This is because the design control article in ISO 9001 stipulates that design reviews
should be conducted as a management too! for verifying designs. The times when design reviews
should be carried out and the items to be seviewed can be roughly classified as follows:

{Time] DR items]

(a) Conceptstage  Discuss the basic specification for the purpose of achieving the quality
goal (stable quality).

(b) Designstage  Review the reliability (durability, safety)

(¢} Testing stage ~ Review test plans and evaluate prototypes (for ease of produciion and

mainlenance)
The general principles of design reviews inctude:

(a) The design review board should be composed of representatives of the Development,
Production, Quality Assurance, and Purchasing Departments concerned with quality
control as well as the best possible experts. |

(b} The members should carefully study the specifications and related materials in
preparation for the board meetings, and the review should be made using predetennined
criteria according to a check list.

(¢} Allthe problems revealed in the review should be recorded, The decisions concerning
design changes are left to the individuals in charge of the design, but the ultimate
responsibility lies with the design supervisor. The person who has the ultimate

- responsibility acknowledges the completion of each design review by signing his/her
name. Without this signature, the development should not proceed to the next step.

An example of a DR check list for scat development (in the testing stage) is shown in
Table 8-3-2. '
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Table 8-3-2 An Example of a DR Check List (in the testing stage)
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The use of the above check list is not limited to the design review. It can also be used to

evaluate the quality of mass-produced products or for making comparisons with the products of
other manufactures.

As an cxample, during the second field survey, seven employees of IMAG used this check
list on an experimental basis for an appearance evaluation (20 items) in which bus scats made by

IMAG and the German company KIEL were compared. The results are shown below, The figures
indicate the total of all the items as rated by all the evaluators.

(a) Of the 20 items checked, l_he number of @ marks for IMAG's product exceeded that
for KIEL’s only for the following three points.

05: Irregularities in the outer seams of seat surfaces

06: Exposure of tucked edges

20: Danger from burrs on frames

{b) IMAG’s product was rated poorly for the foltowing points and got bad marks (X).

03:
07:
09:
0
il
12:
14:
i5:

Misalignment of stitches

Exposure of urethane and frame contents

Clearances between cushion and back, and between back and H/R
Abnormal play

Unusual noises

Sags or wrinkles in seat surfaces when seat back is tilted backwards
Exposure of parling line in pads

Inclination and torsion of seats

These arc the results obtained. The rating is factual, demonstrating the eflectiveness of the
check list. Thus, the following cffecis can be expected of a design review.

Appearance evaluation (O : good; O : average; X: poor)

KIEL : IMAG
© O X @ _O X
60 54 6 42 70 0 8

{a) Conducting design reviews without fail after importénl phases of the development
helps o ensure quality targets are met at the beginning of mass production.
{b} Results of design reviews are persuasive enough to prompt subsequent action,
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(c) A design review will work better if it is conducted by each division in parallel with
enginecring work {described in Section 8-3-5, Paragraph 4) in the concept or desiga
drawing stage of development.

3) Standardization of design work

IMAG does not have company standards for design work. However, standardization of
design is so neeessary for the accumulation and upgrading of technology that the degree of
standardization is said to indicate the technological level of a company.

An example of a company standard system is shown in Figure 8-3-3. The standards
associated with product development and design are placed at a tow level in this system and

include design standards and product standards.

Company Business standard (— Drawing regulations
standard ‘Il : "t Design basis
—Technical -y— Design standard —————— Standard components
standard ’ -~ Standard materials

— Svurface finishing standard
L— Manufacturing standards, ete.

— Product code

— Producl slandard

o
:‘, o

— Component code

T Manufacturing ‘standard - Product marking method

— Material standard L Repair patls code, elc.

Figure 8-3-3 An example of a Conxpany_Standard System

The products which are mainly produced on an order basis such as bus seals can be rou ghly
classificd as follows: ' '

(a) Products for which designs already exist '
(b) Products for which design changes are required
(¢) Products for which a new design is required

As can be inferred from this classificalion, the diversification of customer demands or
nccdé for new producis can bc addressed in many cases by the application of existing technologies
or paftiél changes to a 'd.cs:igxp. Thus, con_ﬁpaniés must accomulate 1hé data necessary for design
purposes and have them available for dcsigricrs 10 use at anytime. o

IMAG ziéc_(in]ul_ated a great deal of expertisc in product development and design in the
days when it belonged to IKARUS. It should not only use this expertise sinply as past expericnce
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but should also systematize and standardize it Lo minimize the time and cost of making new
designs and to improve the company’s technological level.

4) CAD/CAM
This subject is discussed in Section 8-3-5 “Information Processing Syslem.™

8-3-2 inventory Control

Although the production of bus scats decreased to 1,000/ year from a peak figure of 14,000/
year, part of the preduction facilities used at the peak time is still employed today just as it was.
In contrast, the production of passenger car seats has been increasing rapidly since produclion
started in 1992, and has reached 50,000 per year. In this teansitional period, the solution of the
inventory problem is one of the toughest challenges for IMAG because it has a large inventory.

1) Integration of both organizations and functions

The bus seats are produced by the Bus I and Bus Il Divisions, while the passenger car seats
are produccd by the Passenger Car Scat, Bus I, and Bus 1I Divisions. However, the procurement
of materials and control of inventorics are carried out by the three divisions separately. This
tends to increase expenses due to increased personnel and causes creors due to duplication of
activities. The company should use its persounel and warchouse space wore efficiently by reducing
the nimber of inventory control staff for seats to a total of two at the most (for the bus divisions
and Passenger Car Seat Division). It should also consider entrusting the inventory control for
bus scats to the Bus Coordination Department,

2) Improvement of inventory control methods
Ideally, the inventory should be zere. Howevert, since some inventories are inevitable, it is
necessary lo clarify the roles of individual inventories and manage and improve theim carefully.

(1} Types and roles of inventories _
Inventory is said to be a necessary evil, which means that it also brings benefits, The types
of inventories and their benefits are desctibed below. :

(a) Process stock
This is required since the transfer of aruclos between processes (such as procurement,
produchon and shipment) takes time. U‘:mg process stock as a buffcr mak:es it possrb!e
to separate individual processes and run them cffecnvcly

(b} Safely stock
This is kept to prevent problems due to changing market demands for products. It
makes it pdssi-ble to respond o unp&diciable market requiteinents pmmp'tly.
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(c) Batch stock
Materials are accumulated and stored in batches so that preduction and purchasing
can be done economically. Materials may be purchased at lower prices if bought in
butk, and preducing products in batches can reduce their manufacturing costs.

(d) Seasonal stock
Products for which the demand changes seasonally are produced in advance and kept
in stock. This stock allows production activitics to be levelled.

In these ways, carrying inventories makes it possible to perform production activitics
efficicntly. However, it also entails the operating costs of the warchouses (labor cosls and
equipment costs), interest changes, and insurance cxpenses. In addition, it leads to deterioration
of qualily during storage, obsolescence of products, and loss of valuc due to design changes.

‘Thus, in controlling inventorics, it is necessaty to clarify the purposes of the inventorics

and provide supptics smoothly in response to demand al minimum cost, while taking full advantage

of the benefils described above.

(2) Methods for ordering and inventory control
The following concepts and methods are available for ordering and controlling inventories
which can be used to determine the quantity of an inventory.

(a) Economical order guantity (EOQ)

The economical order quantity is the order quantity that minimizes the sum of the ordering
cost and inventory cost. If the quantity required annuaily is D and the quantity of a single order
is Q, then the number of orders per year is given by D/Q. As shown in Figure 8-3-4, if orders are
placed at regular intervals, then the average quantity of the inventory in a year is given by 1/2 x

Q.

Q<

Time ———————>

Figure 8-3-4 Changes in the Quantity of an inventory
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Now, if the cost for of a single order is a, and annual inventory cost per unit is b, then

Annual ordering cost = a X D/Q ' : %
Annual inventory cost =b X 1/2x Q)

Thas, the total annual cost C is given by
C=axD/Q+bx1/2xQ

Now, solving dC/IQ = 0 for Q and rearranging gives

0=-axD/Q2+bx 12 axD=bx12xQ2
Heance
Q =2aD/b

Thus, Q is the most economical erder quantity (known as EOQ).

(b} Ordering systems
Inventory control can be roughly classified according to the ordering method as the fixed
quantity ordering system and the fixed interval ordering system.

~a) Fixed quantity ordering system
In this method the order quantity is set at a fixed vatue. The ordering point varies with
the speed of use. Changes of inventory using the fixed quantity ordering system are
shown in Figure 8-3-3. -

A: Maximum invenlory
P: Poinl of ordering
Inventory Q S: Safe inventory

L: Purchasing lead time

Q: Constant ofdered amount

I

0

Time ———>

Figure'8—3-5 Changes of inventory Using the Fixed Quantity Ordering System
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b)

In the figure, the amount of the inventory decreases gradually from the maximum
inventory A, and when the ordering point P is reached, a fixed quantity Q is ordered.
Since a lead time L. is required between the order and the delivery, the inventory
decreases further until it reaches point B. When the order is delivered, the inventory
returns to point A again. S is the safety stock. From the figure,

OP=R+8

Newly the ordering point in the fixed quantity ordering systein = average quantity
used during the lead time + the safely stock

This means that if the lead time is short, only a small quantity of inventory is required

at the ordering point.

Fixed interval ordering system

In this system, the ordering point is set in advance. When this point is reached, an
order is placed. The delivery is made after a certain lead time. Figure 8-3-6 shows
changes of inventory when using the fixed interval ordering system.

A: Point of ordering

Inventory \ C: Next ordering lime
B: Time of delivery
L

: Next time of delivery

L : L : Purchasing lead time
A B C D Time —>
Interval of | ¥nterval of
ordering | ordering J
34 A

Flgure 8 3-6 Changes of Inventory When Using the Fixed Interval

Ordermg System

In the figure, an order is placed when the ordering point A is reached, and delivery is

~made at point B after the purchasmg lead time L. Thus, the order quantity at point A

is determined by estimating the demand during the period A-D. The ordcr quantity is
glven by thc followmg formula
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Order quantily = forecasted average demand during the ordering interval and
purchasing lead time + safety stock - effective stock at the time of
ordering

where

Effective stock = stock in hand + unfilled orders - reserved quantity
Unfilled orders:  quantily uadelivered out of quantity ordered
Reserved quantity: quantily reserved for use out of the stock in hand

(¢) ABC method

ABC control, which aims at selective control, classifics inventory items by monetary
value so that individual categories can be managed differcatly. In Figure 8-3-7, the horizontal
axis shows the percentage of items inventory plotted in the descending order of stock value
during a certain period, and the vertical axis shows the cummulative value of the stock,

100 /
Accumnulated | 7 '
Value (%)

50
L c
0 : . i
0 50 100%

Stocked items

Figure 8-3-7 ABC Analysis of Goods in Inventory

In the figure, although A constitutes only a little more than 10% of the items, it
accounts for 75% of the total value. In contrast, although C represehls hearly 60% of the items,
it accounts for only 5% of the total value. It is irrational to manage such an inventory uniformly.
ABC control places emphasis on type A and pays the least attention to type €.

(3) Improvement of inventory control methods

Each of the three divisions engaged in the production of automolive seats orders each
month the quantity, obtained by adding a safety margin to the quantity required in the month as
calculated by the computer. Stock taking is done once in one to three months, depending on the
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type of material. However, this operation should be managed more closely. We make the following

reccommendations, bascd on Paragraphs (1) and (2) above.

(a)

(b)

(©

@

How to determine the safety stock

Specifying the volume of the safely stock as a percentage is not sufficient. It should
be determined and fixed using one of the following variables depending on the
characteristics (sizes, frequency of use, quality characteristics, etc.) of each item to
be ordered and the situation of the supplier.

(1) Quantity of stock (number of goods), (2) Inveatory days, (3) Inventory-sales
ratio, (4) Shipment days, (5) Lot size, etc.

How to specify the quantities of parls
The suppliers should be instructed to deliver in installments rather than all at once.
The delivery intervals should be determined and fixed using one of the following

variablcs for each supplier.
(1) Delivery intervat in days, (2) On a specific day of the week, (3) Fixed term, cte.

Also, one of the following variables should be decided for use as the method for
specifying the quantitics of each pait:.

(1) Number of days ahcad of delivery, (2) Contingency, (3) Lotsize, (4) Division of
order quantilies among suppliers, ctc.

Definite ordess _
The above should be specified as preliminary notification. Then definite quantities
should be used when placing orders. Ocders can be placed at any of the following

intervals,
(1) Daily, (2) Weekly, (3) Atten-day intervals, (4) Seminonthly, (5) Monthly
Stocklaking

Apply selective control to the items which have unstable deliveries or for which the
inventory quantities are small. Stockiaking of these should be done at regular intervals.

‘The calculations described in paragraphs a), b), and ¢) above can be done by the computer
for inventory conirol.
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3} Inventory reduction

There are requiced inventories and unrequired inventorics. Paragraph 2) above describes
how to improve methods of management only for required inventorics. Being a necessary cvil,
an inventory itsetf docs not increase added value. Therefore, we propose reducing not oniy the
unrequired inventories, bl also the required inventories. -

{1) Inventory types

| The types of inventory vary according to the method of classification. The types of required
inventory were described in Paragraph 2), (1) above. Of these inventories, batch stock and scasonal
stock are known as policy stock. Unrequired inventories include:

(a) Excess stock: Stock kepl in excess of the standard stock quantity

(b) Usable stock: Stocks that can still be wsed among those which are nearly obsolete or
deteriorated

(¢) Long term storing stock: Stock thal is used onty occasionally and stored for a long
time

(d) Obsolete stock: Stock of obsolete products

(e) Deteriorated stock: Stock that is unusable because its quality or value has deteriorated
during an extended period of storage

The classification of these stocks is shown in Table 8-3-3

" Table 8-3-3 Classification of Stocks

Process stock

Required inventory [Safely stock Running stock

Policy stock

Excess stock

Usable stock Steeping stock

Unreguired inventory |Long termy storing stock .
|Obsolete stock Dead stock

Deteriorated stock
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(2) How to proceed with inventory reduction .
In order for inventory reduction to be elfective, the company must cstablish concrete goals
(time limit, monetary value, quantities, etc.) and adopt them as the business policy of the company,

and cxecutives must take the lead and direct the employees aggressively. It is recommended that
a system for carrying out inventory reduction should be established first and then the inventory
should be reduced step by step as shown in Figure 8-3-8.

Estabtishment of new system within company

Grasp and analysis of invenlory 7

i

Setting up of improvement goal - @)~(d)

[ e .
Setting up of improvement team

l

Planning of improvement ] y

Implementation of plan

]

i'-g‘; " | Confirmation of actual effect

Standardization (minimization)

L

I Refléction and action plan for future

(a) To confirm actual raw malériais; semi-products and final products.

(b) To classify operating invehto:y, unnecessary inventory and dead inventory.

(¢) To establish a schedule to throw away dead inveatory 2nd unnecessary inventory.
Schedule should define date, method, volume and amount of throw away.

{d) To establish to reduction schedule fos operating inventory. Schedule should define date,

method, amowvnt and volunie of inventory.

Figure 8-3-8 How to Proceed with inventory Reduction

8-3-3 Production Control
_ Production conirol should manage the process from production planning to actual
fla production to ensure that the production is done according to the plan. Therefore, it has bearing

not only on the preparation of production plans, but on the actual siluation in the work shops.



1) Organization and functions _

The production control responsibilily of the three divisions engaged in seat production is
to plan persoﬁncl ﬁssignmcnts and daily schedules (planning function) based on the production
order and the required number of men cateulated by the computer, and ensure that the production
is done as planned (controlling function) by using work orders, progress control, and actual
product control, These functions are shown in Figure 8-3-9. '

- Procedure plan

— Planning function Man hour plan

|~ Daily schedule

Schedule contro)l — L. Material plan

— Work instruction

L. Controlling function —— Allowance control

L Progress conlrol

L Actual product control

Figure 8-3-9 Functions of Production Conlrol

As matters stand now, however, the only people engaged in production conlrol in the three
divisions are the production managers, the production coordinators, and a logistics engincer
who supports production. There is no exclusive production contro! staff. The production managers
draw up daily schedules and the production coordinators keep track of actual results; and nothing
more. This arrangement cannot deal with accidents or with delays in preceding processes
adequately, or improve working aveas. 1t is necessary to clearly define the duties of cach of the
personnel engaged in production control and have them take responsibility for their work. For
that, it is also necessary to develop the personnel. Table 3-3_-4 shows suggested production
control functions that should be provided to the seat production divisions, the contents of the
work, and the scclionls in charge.

8-86



XY

g e
ta®

Table 8-3-4 Functions and Tasks of Production Control

B Work Section in charge Work contents
Procedure plan  [Technical section  [Technical section will decide optimum
{process design) production method and equipment in
cooperation of production section

8 |Man-hour plan  [Technical seclion  |To define standard time and accurale man-hour

2 , (bus div.) plan

& |Daily plan Schedule To establish daily plan to achieve maximum

& |(standard) control engineer  |utilization of man and machine

'g ' To set up correct lead time

& |Material plan Logistics engineer {To establish a purchasing plan considering
{raw matesials, quality, cost and delivery and a material plan
components, sub- considering material yield,
contracted items)
Work order Coordinator To confirm absence of workers, condilion of

o |(preparation, equipment and measuring insttuments

.2 [allocation and To prepare drawings, jig and tools, molds, work

g guidance) instructions .

‘;‘D Allowance - |Coordinator To examine countermeasures for emergency and

.8 |control adjusiment of schedule chanpe

3 Progress control  [Coordinator Harly finding of abnormal conditions and

g establishment of counter-measures

3 Actual product  [Coordinalor To establish a control method and rules
conlro}- Ta enhance working moral of 2ll workers

(1) Planning function

of the pl'm ning function tasks, the man hour plans and material plans are easy lo standardize,
and thus, casy to computerize. IMAG uses computers for the preparation of the man hour plans
and material plans. The following paragraphs describe the procedure plans and daily schedules

that are difficult Lo computerize.

(a) Procedure plan (pkocess design)

Desirably, the procedure plan should be prepared by the Techrical Section in

~ cooperation with the Production Section. This plan specifies working methods (process
sequences, contents of work), working condiuons (m'\chmery, tooling), standard times,
ctc., based on design drawings and specifi ications, when producing a new produet,
and provides the basis for subsequent production plans. Also, it is necessary to
incorporate ideas as well as the results of studics and discussions into this plan. Then
the ptan should be summanzcd in a procedure sheet. F igure 8-3-10 shows a sample

proccdure sheet
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Page |lssued {Technical Dept. Production |DepLMgr. Sect, chief [PLC. |Prepared by
" [pae: | procedure
Work time Number
No. | Process | Machine{ Jigs tools | Stand. time | Actual time | Total _ Jof workers| Remarks
1
2
3
4
5
6
19
20 g
Total
Remark, Material Dimension |Material cutting )Material . weight |Weight of
sketch completed product |
Model Part No. Name
Figure 8-3-10 A sample Procedure Sheet {for metal workihg)
(b) Man hour plan and daily schedule

Man hour plans arc prepared by the Technical Sections (the Technical Sections of the
bus divisions prepare their man hour plans in cooperation with the Joint Bus
Departmient}, Daily schedutes are prepared by the schedule control engincers of each
division. The man hour plan has the slatic character of coordinatfng the capacity with
the load, while the daily schedule has the dynamié character of laying out tasks on a
time axis, Thus, man hour plans are easy to computerize, and IMAG also manages its
man hour plans by computer. | |

On the other hand, in prepariag a daily schedule, the times srequired for inspection,
wailing, and transportation must be added to the working times of lhc.proéesscs. The
sum of the times required for processing, inspeclion, wailing, and transportation, which
is referced to as the production period, varies with the production mode, load, quality
of the plan, unexpected receipt or cancellation of orders, cte. Thus, the purpose of
daily schedules is to incorporate these variable factors into the production period.
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Also, daily schedules determine the standard days (the lead time) - i.e. the number of
days prior to the completion of the product at which production should start. Standard

- days, which are a standard production period, vary with the daily schedules, as
described above. The relationship between a production period and standard days is
shown in Figuce 8-3-11. Waiting time, which is generally said to reach as much as 50
to 80% of a production period, is a major uncertainty in the preparation of daily
schedules. It is important to carefully study the actual situation, before drawing up or
improving a daily schedule.

e

Production petiod™

Working | Inspection | Waiting Transporlaliow
L _time time time Lime
. Ratio of waiting time is large in 3

production period
Work, inspection, Waiting time To shosten a waiting time is an
transportation time important target for modification
20 - 50% 50 - 80%

l

To establish daily schedule, considering production
pattern, load condilions, process capacity,
unexpected order items. '

j, ~ Variable depending on daily schedule set up

Standard days (lead lime)k

Time — >

Figure 8-3-11 Production Period and Standard Days

(2) Controlling function
Production does not always proceed according to the production plan: there ate often

disérepancics between plans and actual resvlis. The reasons include:

(a) Inaccuracy of plﬁns

(b) Occurrence of accidents (equipnicm failures, injurics etc.)
{c) Delays in preceding processes

(d) Changes (in design, delivery times)

{e) Unexpected orders, cancellations
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Thus, a controlling function is nccessary in order to make adjustments to bring the actual
results closer to the plan when a deviation occurs. The controlting functions that scem important
- work orders and progress control - are suggested below. '

(a} Work orders

A particularly important controlling function is the work order. Work orders, which are
also referced (o as dispatching, must clearly specify quality, delivery times, and quantities (o
cnsure that the intention of the orders is conveyed properly. Generally, dispatching is carried out
by using cards, written instructions, or terminals. A practical example of the effective use of
dispatching is a dispatching board. Job cards are put into pockets on a dispatching board to
assign jobs to workers or machines and give instructions about the work. A dispatching board is
shown in Figure 8-3-12.

‘ Date:
[ " Dispatching board J

Name of shop —=—" Manager XXXX

Name card

(v ][] [ [& ]

[ Work card
l Next work I o
Present
work
Completed
work

Figure 8-3-12 A Dispatching Board

N }%

_

Dispatching boards are widely used and provide an excellent method of visual manageiment.
One glance at a dispatching board is enough to tell the state of transfer of work between processes
and the progress of operations, allowing the anybody concerned, to judge what is nccessary
(such as preparation of tooling or documents) or what action is necded.

{b) Progress control

Progress control, like work orders, is a vety important function. For progress control, it is
accessary to monitor the progress of work. The following two monitoring methods are available.
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Which method to select depends on the production mode or manufacturing system or the objects

being coutrolled,

a)  Where (to which process) has production proceeded? ... Transient progress
b) How many picces have been produced? ... Quantitative progress

An example of control method a) is a Gantt chart. The horizontal axis of this chart represents
time with the lengths of the bars proportional to required times. Gantt charts are widely used for
progress contral in daily schiedules. An example of the use of Gantt charts is showa in Figure 8-

3-13.
| April May June
Design
TPun:hasif‘lg __ ]
Part
manufaclure L e el
‘T Assembly ' :
Test : . - . b

schedule v « = actual

Figure 8-3-13 An example of the Use of Gantt Charts
{translent progress control)

Control method b) is used when large quantities are continuously produced every day, as

is the case with flow production. Oblique line graphs ate suitable for this method. An example is

shown in Figure 8-3-14.
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Figure 8-3-14 An Example of Quantitative Progress _Contfol

8-3-4 Qualily Control

IMAG has been striving to improve quality, being aware that quality control plays an
important rol¢ in the modernization of its shops. 'To strengthen quality control, the company has
reformed its organization and acquired the 1SO certification. Subsequently, quality control
manuals have been documented and action records are being kept. The fundamental objectives
of qualily control are to provide products of the quality that satisfies customers with respect to
performance and appearance. Although IMAG has control standards in place as described above,
one cannot say that they are functioning effectively in the production processes. As described in
the sections about the present state and problems of the prbduction processes, individual workers
in IMAG have a very high level of skill. The qualily-control challenge for IMAG is 1o make
effective use of these skills to further improve the quality throughout the company.

1) Quality policy

For quality control, it is necessary first to establish a basic policy. IMAG’s quality policy
incorporates the president’s wish to push forward with quality improvement on a company-
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wide basis. However, specific requirements and intentions, such as the basic philosophy of the
top management, priorities to be given to quality, and the extent and standards to be aimed for,
have not filtered down into the minds of all the employees. Te tackle quality improvement
throughout the company, it is nccessary to establish a concrete quality improvement policy
based on the following principles.

{1) Specific annuat policy and evaluation

Itis nécc_ssary to establish ambitious but attainable goals for specific objectives as an
annual policy. Desirably, the geals should be specific figures in which many employees can take
an inlerest. It is important that the results should be capable of being cvaluated. Some measures
should be devised to motivate the cinployees. A reward and punishment system can be effective.
QC group aclivities are popular in Japanese companies, and systems are widely used in which
the groups that contributed greatly to achieving goals are commended and awarded prizes. QC
groups will be discussed later. '

(2) Review by management

An 1SO requirement requires managers, as one of their obligations, to review the quality
systems of their companies. The company should address this review as an important matter to
promote rather than as an obligation. It is recommended to specify a pertod and time limit,
appoint a responsible person, creat a cheek list, and carry out review according to this list. An
example of a check st is shown in Table 8-3-5. |
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Table 8-3-5 A Check List for Management Reviews

Review check list by managenent

Review jtems Review contents
1 |Policy of quality and goal for jIf pollcy for quality is understood by each workcr or not
quality If goal for quality is achieved or not

If the goal for quality is not achieved, additional measure is
taken or not.

2 |Evaluation by results of If correcting treatment s taken and some effect is achieved

internal inspection for quality |If any necessary preventive measures are laken and positive
' ' ' effect is achieved

If information concerning a preventive leeatment is reported
Jto the management

3 [Clainis from customers If correcting trealment against claim is taken or nol
' If any claim are reported or not
4 158 + safely If neat arrangement and sweceping are well performed or not

If workets are polite in manner

If any labour accidents of employees are taken place or not
5 |Inventory condition If delivery delay is caused due to tack of inventory or not
If inventory is exceeding an amount already established

If any problem concerning storage conirel is caused or nol

6 |Off-specification product If work error or claims are caused by incorrect classification
stalus of off-spec products
7 |Organization funclion If any problems are occurred due to improper mslruchon

and coordination

If there are any problems set aside due to unclearness of
responsibility and authority

8 |Equipment If there is any problem caused by mcorrect maintenance of
equipment

If any equipment is used which are low in frequency of
usage

If any work is sub-contracted due to lack of suitable
equipment

9 [Techaology and technique If there is any problem such as work error or claim caused
by fack of training of workers

If education and lsaining which wiil be necded in future is
well defined or not

2) How to promote quality control
The following aclions are necessary for IMAG to premote quality improvements.

(a) To detect problems and deal with then.
To analyze problems and investigate their causes.
‘To devise appropriate measures to deal with problems.
‘T'o maintain and standardize improvement procedures.
{b) To reduce variations in product accuracy. _
{¢) To reduce the percentage of defects. @
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In order to carry out these actions, it is necessary to introduce the following quality control

activitics.

(&) Source control
(b) PPM control
(¢c) QC group activities

'T'o enhance quality consciousness within the company, vitalization of the workplace is
very cffective, i.e., everyone in the group should share a common purpose or goal, make a
concerted effort toward it, and share a sense of achievement about the results, not to mention the
necessily of acquiring knowledge and contro! techniques. The following paragraphs describe
some of the activitics currently used for quality control in Japanese companies. These activilies
will help to enhance quatity consciousness in IMAG.

(1) Source control _

‘This term compares the flow of processes to a river. This method controls the factors that
directly affect quality characleristics by tracing a problem back to the process that caused it,
locating the cause, and then taking action. It was developed based on the assumption that a
problem that arises in a manufacturing process is attributable to a preceding process such as
preparation, puichase, design, ar projects. The further downsiream a defect is found, the more
widespread the problem will become and the greater the damage will be. In particular, if a
defective product flows out into the macket, it coutd prove fatal to the company. Tracing a
preblem back to its source makes il possible not only to solve the problem that eccursed in the
manufacturing site, bul also to prevent recurrcice of similar problems. This mecthod is also
effective in involving ali the persons concerned when a problem arises.

(2) PPMcontrol _

- This method originated from the view that the defect cate in the current automotive and
clectronic parts industries shounld no longer be discussed in terms of percent, but in terms of
PPM (parts per million), with the target value sct al zero and every effort should be made lo
achieve it. |

In the manufacture of automobiles, one defective part can stop the entire automated line,
causing serions damage. To prevent such a situalion, it is necessary to set the process capability
index at 1.6 to 1.7 during the designing of processes instead of approximately 1.33 as
conventionally employed, and use 100% inspection instead of sampling inspection (changing
from manual inspection to automatic measuremeitts with increased reliability). Also at the

manufacturing stage, in addition o preventive maintenance of the equipment, some nicthod
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shoutd be devised to prevent human crrors including methods of unattended operation. These
considerations and activities will be important when facing competition in the automoltive parts
industry.

{3) QC group activities

Many automobile and automotive parts manuafactures in Japan are committed to QC group
activities. In a QC group activity, alse known as a small group activity, the members, under the
direction of the group leader, take up tasks voluntarily, learn quality control through the process
of problc:ﬁ solving, enjoy the satisfaction of achievement through actual practice, and the
accumulation of real results.

QC activities are conducted by setting a target value for each department based on the
policy of the entire company and by organizing QC groups. Actual aclivitics employ the techniques
shiown below {called “QC tools” generically). In this way, the quality control rules and failure
analysis technigues that IMAG is developing can filter down into the minds of all the workers. .

(a) Graphs

(i) Pareto charts

(c} Check sheels

(d) Cause and effect diagrams
{e) Scatter diagrams

(fy 1listograms

(g) Control charts

The curriculum currently provided by the Quality Assurance Department includes courses
on some of the QC tools. Thus, the groundwork has been laid in IMAG for forming QC groups
and pulling them into action. However, it will take a long-term effort to establish and put QC
group activities into practice. Also, the presenl organizational structure is not capable of handling
activitics that cover the entire company. The following paragraphs describe a recommended
structure and method for pushing forward with QC group activities.

(a) Structure for promoting QC activities

- Ttis recommended that a QC board should be first set up under the powerful leadership of
the top management so that the lower branches of this board will support QC group activities
(small group activities). Figure 8-3-15 shows a typical Japanese structure for promoling QC
activitics which can be applied to IMAG. '
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President
Vice president

[ |

Head of Div. TQC promoting commiltee Head of quality assurance
Manager Manager, Section Chief meeling dept,

Small group aclivities
L | |

Circle leading committee ' Promoting conference

for each division

Bus I Division

Bus I Division

Passenger car seat Div,

Wire harness Div.

Tools & machine processing Div.
(Audi Div))

Figure 8-3-15 A Structure for Promoting TQC

{b) How to proceed with QC activities

A QC group should be organized in each shop of the individuval divisions. An appropriate
membership is about ten people. As shown in Figure 8-3-16, activities are based on the policies
of the heads of divisions. When the policies of the heads of divisions have been drawn up, each
section should determine items to be dealt with and target values for achieving the policies. The
QC group in cach shop should look for problems in their shop that will prevent the attainment of
the section’s target values, select a theme and target valuies for problem soiviﬁg, and begin their
activities. The group should follow the procedure shown in the figure below, confirm the results,
devise counlermeasures to prevent any recurrence, reflect on the development of the activities,
and wind up the group activitics. The results should be reported at a mecting within the division
so that the members can derive satisfaction from accomplishing their goal. Further vitalization
can be expected if excellent presentations are commended. Many companies in Japan adopt
systems of commendation, in which certificates of merit and prizes arc awarded,
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Policy by divisions

N
Implementation Selection of theme
item and goal Decision of target value

Registration G—Bpproval by manager

of theme J
Study of present condition| (Palate diagram, Graph, Check
J sheel}
Grasp of causes (Special characteristics diagram,
' j, Control diagram)
Study for causes | {Distribution diagram, Histogram)
Request for design cha'rg; —,

Execution of counter measure

Recommendation for

crealive device ' v

Confirmation of effectiveness
Feedback to o l .
departments concerne Prevenlive method for re-happening
Peesentation Reflection

Figure 8-3-16 Flow of GC Group Aétivities

3) Quality control al manufacturing sites

Although inspections at manufacturing sites are performed faithfully according to the ules,
the percentage of defects is not low. It is said that “quality is not produced by inspections, but
built into the product during the manufacturing process,” and so the quality control operations at
the manufacturing stage play a very important role. Thus, the introduction of QC operation
sheets and process specifications {work standards) will be useful in reducing the percentage of
defects. QC operation sheets are effective for building high quality into the product during the
manufacturing process, while prbccss specifications provide information thal the workers can
rely on to do the operations correctly. o '

(1) QC operation sheets _

A QC operation sheet, also known as a rowte sheet, is a list that summarizes information
about who manages, what characteristics, by what method, at what lime, and what the results
should be, for all the processes from the stage of raw materials and parts to assembly and shipment,
for the purpose of “building quality into the product during the manufacturing process'.” AQC
operation sheet for the assembly of passenger car scats is shown in Table 8-3-6. |
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Table 8-3-6 A QC Operation Sheet

No.lProcess  [Check  [Criteria Measurin |Petiod of |Control |P.IC Action in
item of g device |check document Case
judginent .
1 |F/C frame [Outside [No bars, Visual All Worker
receiving crack 2%/mo. Return
inspection [Welding |Nounder- [Visual  [2%/mo. |SIS QcC to
cul . . ~|supplier
Dimen- |Good Jig scale |2/lol Sub-
_ sion Dimension Contr
2 |Slide rail, |Outside |Crack Visual All 2%6/m Worker
Outer, painting - ISIS QC Return to
Ianer ~ [Moving |[Smooth ~  {Hand feel JAll Worker [supplier
3 |Receiving [condition |move
inspeciion . .
4 |Buckle |Outside [Noscratch [Visual AN 2%/m Worker
receiving ' ' SIS QcC - Return
inspection {Coupling |Firm Haad fee) |All 2%/m Worker |to
condition [coupling QcC supplict
5 |Reclining [Outside |[Noscratch [Visual 1Al 2%/m Worker
receiving SIS QcC Retumn
inspection |Dimensi- {Good Gage N=3m supplier [|to
: on dimension |scale supplier
6 |Head rest, [Outside [Noscratch [Visual  |All HIS Worker |Repair
receiving work
inspection
7 |Counter- |Fitting  {To fit firmly |[Visual  [All 1QC checkjWorker  {Repair
mat spring Jcondition point work
fitting
8 |F/Cpadset{Setting [Toseton [Visual  |All QC check|Worker  |Repair
condilionsright spot point work

(a) Purposes of QC operation sheets

The main purpose of QC operation sheets is to clarify the process sequence, control points,
and persons in charge. This will allow carly discovery of abnormalities and enable prompt
countermeasures to be taken. At manufacturing sites, daily management is carsicd out according
to the QC operation shects, samples are taken and checked according toa predetermined procedure.
Thus, QC operation shects have the secondary effect of providing standards for process
specifications. Also, the use of QC operation sheets during the training of new employees will

allow the accurate knowledge and skills associated with production to be imparted.

(b)

in preparing QC operation sheets.

How to create QC operation sheets
Preferably, QU operation sheets should be created by the Quality Control Departinent
with the help of the Technical and Production Scctions. The followiag points should be observed
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a) To clarify the purposes of preparation.
b) To clarify the control standards and quahly characleristics of cach process.
¢) The control methods {standards, number of samples, measuring methods, etc. ) of
each process should be reasonable (Do not use standards when exceed the capablllucs
of the process, unrealistic frequency of measurements, or unrealistic numbers of
~ samples).
d) To use the form of QC operation sheet that is suited to the product concerned.

(2) Process specifications

This is a document created for workers, based on the QC operation sheet. It illustrates the
contents of the process, work procedures, and the key points of operations with the help of
drawings and photos, s0 that the workers will work according to the rules. An example is shown
in Figure 8-3-17. Preferably, this document should be created by the Production Section with
the help of the Technical Section.
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Figure 8-3-17 An Example of a Process Specification
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4) Test and Inspection equipment

Although basic test and inspection cquipment is provided, it is insufficient for use in
development work as well as routing inspection. Investments in the following equipment are
necessary to cinhance the development capacity and speed up development in the {uture.

(1) Existing equipment which has insufficient capacity
(a) Three-coordinate measuring machine: existing jigs are not sufficicn!ly reliable and
special-purpose jigs are necessary. :
(b) Durability test machine for cushions: its functions are incomplete (ro twisting
mechanism) ' :
{(c) Fatigue tester for scat [rames: testing capacity is insufficient as cornering of vehicles
-cannot be simulated

(2) Equipment which is necessary but has not been provided.
(a) Silting 3D human phantom: required in order to determine basic shapes in scat design
and developmeat. '
(b) Load test machine for seal frames: Essential for the development of new products

Specific recommendations concerning investment will be made later (Section 8-5-5
“Modernization of the Production Facilities").

8-3-5 Modernization of the Informalion Processing Sy'st_em

Information is an important resource for a company and is necessary for carrying out
corporate aclivities effectively. Therefore, it is important for a company 1o create a mechanisim
for collecting, processing, and wlilizing such valuable information on a timely basis and to build

an information processing system that allows proper decisions to be made based on the information
that has been obtained.

IMAG considers that the compulerization of information processing is an important task
and is building a system under the teadership of the Information Controlling Department. The
system is being modernized with a tot of computers in use within the company. Based on the
findings from our investigation into the present situation of the company, the following
recommendations are suggested. '

1) Organization and functions

(1} Information Conirblling and Marketing Departments
The Information Controlling Department, which is in charge of operations concerned
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with information and information systems, also takes charge of operations associated
with decision making and busiricss management, as described in Chapter 7 “Problems
with Business Management,” However, il mainly handles internal (in-company)
information and does not handle external information. External information such as
market trends and sates forecasting is gathered by the Marketing Depactment, but the
department does not have any function for managing such information. External

information that can be used for business purposes is essential for decision making
and the company should have an organization to manage the external information
necessary for its business strategics. Judging from the present organizational structure,
the Markeling Departinent should be provided with an organization for managing

external information.

(2) Bus Coordination Departinent
The information about the orders for seats received from clicnts goes to the Bus [ and
Bus II Divisions through the Bus Coordination Departiment in the case of bus scats,
and dircctly to the Passenger Car Seat Division in the case of passenger car seals,
However, the computer systems for production planning, production management,
and inventory control for autoinotive scats are managed and used separately by
individual offices (divisions and departments). The compulers do not belong
exclusively to the division or depariment concerned. Later, it is suggested to integrate
the computer systems concerned with bus seats and passenger car seats. If integration
~ is adopted, the same systems will be managed and used by several offices, and it will
be necessary to change offices responsible for the system. Here, it is reconimended
that the operations of the Bus Coordination Department should be reviewed in order

L
i £

to integrate the production management of automotive scats.

-2} Computer systems

IMAG's state-of-the-art computer system, SYMIX, is not utilized to its full capacity since
it is not used on a company-wide basis, but only for production management in the Passenger
Car Seat Division. It should be connected to the other divisions as soon as possible. Also, tnany
of the existing systems are not connecled on-line. The systems should be integeated as described
below.

(l) Technology System and Inventory Control System (KOROS}
The Production Managenient System (SY‘\/I!X) has better functions built into it than
. the Technology System and Inventory Control System (KOROS) have. The jobs done
'Ii‘ o by the Technology System and KOROS should be integrated into SYMIX and the
two old systems should be abandoned.
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(2) Accounting System (DUNA)
The Accounting System (DUNA) should be connected on-line with SYMIX. For
- that, it is necessary to make changes to DUNA, '
{3} Assct Recording System (TGR) and Manufacturing Equipment Register System
(GYNYR)
These (wo systems should be connected on-line with DUNA.

- These improvements will allow information to be fransferred more quickly and more
accurately and enable the company to change from paper-based to paperless communications.

3} Improvement about information systems

{1) Information on recelved orders
At present, orders are received through three channels.

(a) The bulk orders from IKARUS are mailed to the Bus Coardinating Departiment.

(b}: The orders for special items, and orders for bus seats from compaanies other than
1KARUS are received by the Marketing Department (Various methods are used for
receiving these orders).

(¢} The orders from Magyar Suzuki are faxed to the Passenger Car Seat Division.
To process order intake information correctly, a single entry point should be used for
orders. This will enable information to be accumulated and quickly analyzed for
planning production in the next fiscal year as well as for issuing proper production
orders. '
Also, the computer systems should be connected on-line with those of IKARUS and
Magyar Suzuki.

(2) Ordering systemn
In IMAG’s ordering system, when a production plan is established, the break down into
parts and the maleria) requirements of the product are calculated by computer.

Requirements = order quantity x unit quantity
The actual distribution staff of each division determines the safety stock after checking the
inventory, and orders the sum of the computed material requirenients and the safety stock. In

this way, ordering always involves human judgment. Thus, a material cequirement planmg (MRP)
system would be useful for rationalize the ordering operations.
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MRP or material requirement planing, used for products consisting of complex assemblies,
is a technique for carrying out a series of operations - the calculation of material requirements,
@ order atlocation, lot-by-lot calculation, the detcrmination of order timing and delivery, and
ordering instruction - by computer. The computational procedures used in MRP are shown in

Figure 8-3-18.

‘Standard
production plan
Comnponent tabl Calculation of total [—— Total required
required volume volume for each
period
Inventory, Calculation of net —-—.—-—)l Nel required
remaining order, required amount volume for cach
semi-product ' W
Lot calculation Conipletion
‘ daily plan order
P | |
Arrangement m——-ﬂdaiiy
_ calculation . plan_o'rd/e',-—\

No

Order calculation: '. ﬁen}i

Completion

Figure 8-3-18 Computational Procedures used in MRP
The computational procedures used in MRP are as follows:

(a) Total required amounts
MRP calcutates the requirements for the break down of parts, going down feom the

!Ii highest {the last process in the assembling sequence) to the lowest fevel.
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Requirciments = higher level order quantily x unit quantity
~‘The tofal required amounit is computed for each period.

{b) Netrequired volume
MRP catculates the net required amount for each period by subtracting the stock in
hand, work-in-process, and open purchase orders from the computed total required
amount for each period. '

(¢} Lot organization
'MRP calculates the organization of the lots of the net required amount for cach period,
based on the ordering policy (periodic ordering, fixed quantity ordering, or ordering
as required). The lots organized in this way are referred to as planned orders. .

(d) Calculation of production start datc. ,
MRP calculates when production should be started, i.e., how many days are requircd
to complete the product.

Steps (a) to (d) above are repeated for each level of the break down of parts, going
down from the highest to the lowest level.

As can be seen from the explanation given above, IMAG calculates only Step (a) by
computer. Steps {b) to {d) should be incorporated into the computer system. For reference, the
ordering system of the passenger car scat imanufacturer, Houwa Kogyo, is shown in Figure 8-3-
19. It can be seen from the figure that the company orders a given automolive part based on a
definite ordering policy, such as one day’s safety stock, delivery on Tuesday and Friday, the lot
size of 200 pieces, and ordering on Friday. The company breaks down the parts based on serial
numbers (all the products are numbered serially for nanagement) rather than by using MRP.
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Receipt of Verbal order:  Confirmation of 4 month order for previous

order month to month after the next month
% Confirmation: To confirm order of one week for 2 weeks in
future
Delivery Schedule: Planned delivery will be the amount of the
_ confirmed order
Actual: Actual sales revenue is confirmed when delivered,
Progress: . Control from order receipl to delivery of the
product _
Production Plan: Plan of 2 weeks ahead (= Confirmed order)
Plan _ Safe inventory = one day
Inventory:  To calculate theoretical stock against the
production plan of that day

Calculation of Component development:

required amount Production plan x 2 set per cag
Parts : Verbal order: Delivery date of 2 weeks ahead to 2 months in
instruction futuce: Every Tuesday and Friday
' Delivery lot (lot size of 200pcs) will be verbally
ordered

!nvento;y:‘ On every Friday, lo calculate and confirm a
theoretical inventory from that day to 2 weeks

’\E | ahead.
& h 4

Order Confirmation: On every Friday, to confirm ong week amount
' of 2 weeks ahead and to issue a detailed order
sheet, statement of delivery and packing list

A

Receipt Actual: To make input ai the time of supply
Progress: To confirm “Confirmation to Actual” at time of
supply '
Dispatching |- Actual: - To recover the packing list and that becomes the
_ actual dispatching
ﬁnvcntory ] : To catculate inventory of that date .

To carry out inventory checking every month

| Figure 8-3-19 Or'dering Sysfem used by Hduwa Kog.yo (parts for
aulomotive seats)

(3) Processing of delivery information
IMAG uses manual keyboard entry 1o input data from the delivery notes. However, the
,1», method of input should be mechanized to speed up input and avoid input ercors. In proceeding
with mechanization, it is recommended that IMAG should adapt the method to make inpuis to
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the advanced information processing method of the client, as shown in Table 8-3-7, instcad of

using a unique method.

Table 8-3-7 Information Service and Input Method

Infarmation Group Input method
1 |KANBAN* of Customer |To read in customer’s bar-code directly or ta read in IMAG’s
bar-code afler processing

2 [Customer’s statement of  [The statement of delivery issued at the time of ordering will be

delivery ~ [read in on the necessary portion by means of OCR (Optical
| Characlet Reader) N .
3 |Order sheet To receive the floppy dis¢ which customer made input and read
{Floppy disc) in a necessary information '
4 {Order sheet To read in the information sent by transmission circuit from the
(Telephore circuit) host compuler

* KANBAN method is a method of production to achieving a cost reduction by manufac{urmg
a necessary amount of necessary produicts at necessary time of the agreed-upon specification.
The manufacturing instruction (= KANBAN) is sent and received between each production
line and the actual production is carried out by this KANBAN informalion only, '

4) Technical information system
Although a 3D CAD system has been installed in the Development Dep’lrimcm it is not

satisfactory for use as an information system. It will be necessary to shorten the product |

development cycles in the future, and advanced and speedy design techniques will be required.

(1) Concurrent engineering

Concucrent engineering is an approach in which persons in charge gather together from
the development, production, sales, and other related departiments and try to solve problems
horizontally across the departments, making full use of computers. This will altow things to be
examined horizontally for subsequent optimization. Also, performing tasks concurrently makes
it possible to shorten development cycles. The approach aims at integraling information and
speeding up its processmg ‘Concurrent engincering is also referred 1o as company -wide
engineering,. Its structure is shown in Figure 8-3-20. '

8-108

-



Product design
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Pioduction > lOplimum design
techoology
DATA BASE

Manufacturin - | Raw material
gdepartment : purchasing

Sales depariment

Figure 8-3-20 Company-Wide Engineering: Horizontal Support System

This system allows the technical or purchasing department to propose changes in product
shapes or materials and proceed with equipment preparation and purchase planning in detail

before product specifications or part drawings are complete.

The system atso helps to greatly reduce the cost of products. Figure 8-3-21 indicates the
ratios of the cost contributions from the various departments of a manufacturer. It shows how

important il is to reduce costs at the design stage.

P
Y e

60%
50%
40%
30%
20%
10%

Product design
Production design
Maoufacturing

Material purchasing
Administration

Figure 8-3-21 Contribution Ratlos of Departments to Cost -

3 ¢ (2) Deployment of CAD/CAM
' CAD/CAM will play mcrcasmgly important roles in the development of expertise,
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improvement of business quality, and the construction of an integrated preduction system.

CAD/CAM is divided into CAD which is concerned with designing, and CAM which is
concerned with manufacturing, and engineering management support, none of which is expected
to have much cffect if implemented separately. IMAG has a number of areas (such as the
pattern fayout of seats and cutting of cioth and leather) where CAM could have significant
benefits, and it is recommended that the company deploy CAM together with CAD.

However, the introduction of CAD/CAM involves a considerable investment as well as
development of human resources. CAD/CAM should only be introduced after a strategic plan
and schedules have been worked out and the return on investment and the proper assignment of

personnel should be carefully considered.

5) Utilization of QA equipment _

OA equipment is not only indispensable for office work, but also plays an important role
in information processing. Figure 8-3-22 shows the arcas managed with CAD/CAM and OA in
a company’s flow of work. It can be seen how widely OA is used in a company’s business.

Plan

N

Research and develobment

Preduct desien g

l

Production design

CAM

Production

}

Sales

Figure 8-3-22 Areas Managed with OA in the Flow of Work
Figure 8-3-23 shows important cantrol points in business. OA equipment, especially
personal computers, can be powerful toels for information exchange in these activities, for which
the telephone is insufficient to handle the large amount of information. -
Since IMAG is equipped wiih the MAIL system and also possesses a lot of personal

computers (PC), it is recommended that the conpany encoutages more of its employees to use
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PCs for exchanging and sharing information among departments as well as for rationalizing

office work.

©

Management_Control
Management plan Equipment invesiment
Order forecast Financial plan
Production plan Personnel plan

Sales plan
[ 1
Management| | Materia Production Sales Financial Personnel
Control Control Control Control Control Coutro!
R&D Inventory Production Order Cost Personnel
Product control plan control conirol control
design Purchase Part Delivery Profit Skill
Production conlrol development contral contro] control
design Sub-contract Schedule Price Financial Education
Technical control design conlrol control control
information Quality Man-hour Inventory Transfer
Pails conlral conlrol control conirol
information Daily Progress -| ‘Trouble Salary -
conlrol control control conirol
' Quality Claim
T . conleol
: | Equipment
control

Figure 8-3-23 Important Control Points in Business

6) CIM (computer integrated manufacturing)

Although the concept of CIM (computer integrated manufacturing) is still being studied
and has various definitions, it is genecally understood to be “the automation and rationalization
of all the corporate activities, including management, by computers and computer networks for
the purposcs of drastically spceding up the entire corporate operation and reducing its costs.”

IMAG is tackling the modesnization of its information processing system, which implies
that the company is heading towards CIM. Thus, the concept of CIM should be kcpt in mind
when constructing individual information systems. :

Figure 8-3-24 shows the concept of CIM.
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Figure 8-3-24 Concept of CIM

The construction of CIM is a task to be addressed in the distant future. However, since it
cannot be accomplished in a short period, preparations for it should be started now, by
incorporaling miany of its components while modernizing the information processing systems.
The main tasks that should be addressed now are listed below.

(1) Expansion of databases

Expanded databases are the core of CIM construction. It is recommended to start building
the databases from now on. They are necessary for the construction of a system that will store
and retrieve information so that it can be provided to the company-wide management system
that will cover the manufacturing, technical, and marketing areas.

(2) Promotion of standardization
Itis recommended to standardize and unify FA machines, computers, and software so that
they can all be interconnected, . '

{3) Improvment of reliability of mechanical systems

For the introduction of CIM, it is necessary to have very highly reliable automated
mechanical syslc:ﬁs such as computers, automatic assembly machines, and automated storage
systeins. When planning the instailation of automated machines from now on, this point should
be taken into consideration.
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(4) Development of human resources
Tt is necessary to train and develop technicians as well as system enginecrs. Humnan resources
should be systematically developed to produce and retain talented people.
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