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ABSTRACT

The Bangladesh Forest Industries Development Corporation (BFIDC) covers
the largest grouping of woodworiing activities in the country. At the request
of the Bangladesh Government, UNIDO provided a consultant for a period of
three weeks to review the situation of FIDCO, BFIDC's leading furmiture plant
in Chittagong, and formlate a long term assistance programme.

It was found that FIDCO is confronted with serious problems, such as
obsolete equipment, lack of furniture designs suitable for industrialized

production, and consequent prevalence of inefficient artisanal working
methods,

The situation calls for a radical restructure of the whole operation
which would necessarily involva a lengthy and complex process. Thus, it
would be impractical to discontinme the current operation to allow the
existing facilities to be rehabilitated,

The report recommends that a small, parallel production/training unit be
established in the existing furniture plant, with the objective of developing,
on a pilot basis;the necessary capabilities f>r the efficient industrial
production of low-cost furniture and joinery productse.

The know-how and skills thus developed would then be utilized in the
organic restructure of the existing facilities, allowing BFIDC to fulfill

its catalytic role in the development of Bangladesh's secondary wood processing
sector,

Included in the report are three project documents for technical assistance
- involving a total UNDP contribution of US$l.3 million -~ denigned to help
BFIDC attain the required development objectives,
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1. ZINTORDUCTION
lel Mission data

- Project number
= Project title

- Duration of field

mission

- Main working coutacts

= Ttinerary

1.2 Terms of reference

BCGD/78/175 (UMIDF Funding)

Assistance to the furniture industry

20 Cctober to 12 November 1982

UNDP: 1) Mr. A. de Raad, Junior Professional
Officer, UNDP/UNIDO; 2) Mr. Berk Kocer, Senior
Industrial Development Field Adviser, UNIDO
BFIDC: (1) MeAede Chowodhuri, Chairman; (2)

Mre Wailul Islam, General Manager, Planning

& Development; (3) Mr., Ajmal Hossain, Project
Director, Chittagong Complex; (4) Mr, Sober
Uddin Ahmed, Project Manager, FIDCO, Chittagong

20 October, Dbmia -
Briefing at UNDP and BFIDC

21 = 31 October, Chittagong (with one day visit
to BFIDC Lumbex Processing Complex at Kaptai)e.
Survey of situation, preparation of outline
technical assistance,discussions with lessrs
Ajmal and Sober.,

1 to 10 November, Dhaka, discussions of findings
and recommondations with UNDP and BFIDC's
Chairman, preparation and typing of drafts
sutmission of documentsto BFIDC

13 to 16 November, Viemna,debriefing with
¥re. AoV, Bassili

: - To review the status of the BFIDC's Woode

working Complex at Chittagong = and in
particular of its furniture plant —
and formulate recommendations for
technical assistance.
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-To make recommendations on the utilizaticn of
woodworking equipment originally purchased
under Romanian surplier's credit for <the
establishment of an export-oriented furniturse
plant at Chittagong.

- Provide trouble shooting advise to ZFIDC
fuarniture plant at Chittagong.

le3 Unscheduled activity ¢ Durirg the consultant's survey of the ZFIZC
(oy iire Le JTummond) compiex at Chittagong,the need {or assistance in

tie maintenance of the equipment installed
in the variocus plants was also iderntified.
UNDP arranged for ir. Drummond, liaiatenance
Expert with a current UNDIO project in Dhaka,
t0 review the situation on the spot and orepare
a prodoc on necessary techrnical assistznce
(see project document, annex VII).

le4 Prodocs resulted from
mission and sulmitted
to IFIDC ¢+ Pilot oroject for the standardization of

————

of low=cogst furmiture and joinery
3GD/82/038 (amnex 7)

Estimated UNDP contribution: US$503,000

Project for the establishment and ocveration

of a Tool Servicing Ceuire (annex VI)
Estimated UNDP contrioution US$233,000

2roject for the estatlishment and operation
of a Machine % Zquioment Maintenance Centre
(annex VII)

Zstimated UNDP comtribtution: US3600,0C0

1,5 Promotion of joint

venture s With reference to item two of the terms of
reference,the consul’ant has prepared a
tackground .aper (see annex VIII) to be
utilized LUy UNIDO's Investment Co-operative Pro-

gramme for +the promotion of a joint venture for the

establishment of an export—oriented furniture
plant within ZFIDC's complex at Chittagong.
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General background

Bangladesh with a population of about 90 milliom is the most
densely populated country in the world, and one of the poorest of
the develoving countries: its per capita income (US3120)is the second
lowest in Asia, after Laos: (US3489),.

7ith an average anmual population growth of 2,5 per cent,
Bangladesh's projected population size is expected to double in
27 yeaxrs and to reach a 155.7 million mark uy the year 2000,

Despite worldwide economic recession and an adverse foreign
aid climate, Bangladesh, which depends largely on foreign economic
aggistance to finance its develorment, achieved a satisfactory
performance during the fiscal year 19%8l. The gross domestic
produnt (GDP) rose by T.6% compared to the targetted 7.2% for the
year and the actual 3e4% in the fiscal year 1980. The GNP rose from
US$90 ®illion in 1977 to USS140 billion in 19¢0.

The mainstay of Bangladesh 's economy is agriculture with a 55.262
share of the GNP in 1981 which saw food production reach a record
15 million tomnese.

Industrial production in the fisczl yeor 1991 rose by 9.23%
(diesel engines increase vy 523%, TV sets 261%, sugar 52%; motor
vehicles 43%, raw rubber 25%, etces)

The GCovermment is activity encouraging the development of the
private industrial sector and has enacted a law to protect foreign
private investment, With a view to channel the private sector's
dynamisa into prblic sector undertakings, the Government has decided
to sell shares of major public sector industries, Efforts are also
being made to inwvolve public sector corporations in joint ventures
with local and foreign private investors,

Qequirements and scope for low-cost furniture and joinery oroducts
lost of the public capital investment in the Thysical Planning

and Housing sector is allocated to the construction of essential

public servants housing, offices and institutional btuildings as




well as water supply worke

A requirement for 300,000 new housing units developed in the
veriod 1974 - 1960 for the urban areas of the country. However,
it is estimated that the private sector covered not even nalf of that
requirement; while only 3,456 uew housing wmnits where tmilt for
Govermment employees in about the same periode

To daite, a total of about 20,000 housing units sre available for
Goverrnment employees; which covers only 4¢3 per ceat of the
requirenents.

Because of the magnitude of needs in this respect, and to allow
a subs*antial mumber of people to have a resonable shelter with
limited resources available to the Govermment, the develomment plans
specifically call for the implementation of measures such as:

(2) The construction of a large number of low-cost semi-
permanent housing units requiring lesser time and
rescurces, to ease the existing shortage of public
servant housing,

(o) The supplying by the Govermment of core houses for
further development by the gccupantse

(c¢) The standardization of the residential accomodations of
the Covermment and autonomous organizations,

(@) The standardization of building structures, including
Jjoinery components such as windows and doors,

In this connection the Bangladesh Public Woriks Department Plans
i tc tuild in the Second Pive Tear Plam a total of 30,000 semi -
permanent low=cost housing units and 10,000 multi-storied flats at
a cost of Tk 3,440 million = with a view t0 vrovide residential
accomodation to public servants in the major cities.

In addition, the necessary accomodations are scheduled to ve
provided, at a cost of Tk 2350 millici, for the basic 2dministrative and
development persomnel in a mmber of new District, Subdivisional and Thana
Headquarters expected to ve creatad in the country.

N
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Rudgetary commitments bave also been entered in the Second
Pive Year Plan for the comstruction of 15,500 additional classrooms
for existing primary schools and 2,000 new schools as well as the
develomment of 10.000 existing secondary schools and 48 primary teacher
training institutions.

Most of the 404000 existing primary schools lack adequate
furniture for students and teachers. Tke five Year Plan provides
for the supply of 96040C0 low benches for children and 1234000
teacher chairs, In addition, 77,400 blacikboards and 34,000 first
aid voxes will be supplied.

In the health sector, a total of 2,727 new hospitals and clinics
are expected to be built in the period 1980-85,

The need for low-cost housing, institutional facilities, and
related wood products, is expected to grow oy staggering proportions
in the years ahead, comsidering that the population is expected to
grow by 62,9 million in the period 1981-20CO.

Foreut resources

Bangladesh has about 33 million acres of forest under the
management of the Forest Department, and 244 million acres of
unclasgified State Forests under the control of the District
authorities in Chittagong Hill Tractse

The country's richest forest resources occur in Chittagong
and Chittagong Hill Tracts Districts, wath other forest areas in
Khulna, Tangail and Dinajpur Districts.

Flantation forests were established by the Forest Department
as sarly as 1872, and today cover about 4004000 acrese The early
inland plantations comsist mainly of teak wood, Since 1974 emphasis
has shifted towards valuable non-teak species and fast~growing local
and exctie species, A mumber of "superior class" tropical hardwoods
(voe Annex I) are currently available for furniture maldng. Teak
wood is at present being exported in sawn form to the People's
Republic of China,




However, timber supply is inadequate to the needs of the wood
working industry due to the quick depletion of more accessiole
flat-land forests. In fact, timber availability sharply declined
from 0e0l cft t0 0430 cft per capita between 1965 and 1977. On the
basis of minimum per capita consumption, the total requirement of
quality timber in the country is ertimated to be 70 million cft in

- 1984~85 oat the supply is expected to reach only 24 million cft,

The projected increase in construction activities in the
Second five Year Plan is considered as being the main factor for
the deterioration of the timber supply situatione

Tha Forest Department is undertaicing an ambitions afforestation
prograpme ocut, because of the nature of hardwood forest requiring
long plantation cycle, future exploitation of forest resocurces
will pose the problem of moving to more difficult terrain of the
country in the east,

In the face of continued shortage of timber supply, the current
develoment plan calls for the implementation of specific measures
for the optimal utilization of forest resources becth at extraction
and wood processing levels in order to: (1) meet household and
institutional needs for wood products and (2) develop the cavabilitv
of zarning foreign currency through export of furniture.

In particular, the current Five Yea— Plan calls for: 1) the
modernization and restructuring of existing industries in order to
maximize ocutput and productivity, improve quality of preducts and
reduce waste; 2) acquiring technical know-how necessary for the
production of wood products for export markets.

3¢ FINDINGS AND RECOMMENDATIONS

3e1 The woodworiing sector and the role of BFTDC

The history of mechanized woodworking in Bangladesh is
relatively recent, if compared to other countries in the regionm,

Prior to the partition of the Sub-continent in 1947, practically
no machinery was utilized in the processing of timbver: the use of
band tools and artisanal techniques by small family-centered
workshops was the rule,




The period 1947-60 marked ~he introduction of woodworking
machinery and the beginning of the woodworxing industry. In 1959
the autonomous vody of the Forest Industries Develomment Corporation
was set up under the Ministry of Industry to promote and spearhead
the develomuent of the forest industries.

The following year, the Central Forest Research Laboratory
was estaolished at Chittagong by FIDC. In the same year the first
wood preservation unit and attached sawwill were established in
Chittagong -~ the first mucleus of what today is the 3FIDC Woodworicding
Complex, The Gomplex was gradnally expanded over the years to
include:
(2) In 1962 tbe first machanized furmiture/joinery plant in
the country, the Cabinet Mamufacturing Plant (CMB) with
attached sawmill and dry kiln, now only producing windows,
doors and related sawn timber requirements;

(b) In 1965 a new frurniture plant, the Furniture Industry
Development Company (FIDCO) and attached dry kiln - today
the largest furniture factory in the country;

(¢) In 1966 the Chittagong Board Mill (CBM), today involved
in the mamufacture of flush doors;

(d) Finally, a particleboard plant was added to the Chittagong
Complex in 1981, which is also geared to the production of
sliced veneer and ready-veneered particle board panels.

Hoodworking facilities were established by EFIDC also in
other parts of the country:

(a) The Eastern Wood Works and the Cabinet Mamufacturing
Plant at Dhalsa, today producing respectively furniture
and joinery;

(o) A wood %treating plant and a doors and windows manufacturing
unit at Khulna;

(¢) A plywood and tea chegt plant with attached sawmill at
Dobazari in the Sangoo Valley.
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BFIDC's wost modern wood processing facilities are those of the
Lumber Processing Complex established in 1972 a2t Kaptai and including
sawwilling, wood treatment, kiln dryinge The Complex is also equipped
with a self-contained moulding/planing unit which,however, is largely
unutilized.

Thus, today the Bangladesh Forest Industries Develomment
Corporation, under the Ministry of Agriculture, covers the largest
grouping of forest industries activities in the country, spanning
from log extraction to primary and secondary wood processing
activities (see Annex II)e

3FIDC's total manpower, including its rubber plantation project,
is of about 4,000 of which 365 engaged in timber extraction ana over
1200 in wood processing activitiese.

The furniture and joinery suo-sector

The majority of furniture and joinery maiding activities in the
country are still carried out with hardly any machinery, and on
artisanal and semi-artisanal basis, by an estimated 700 small workshops
scattered around the country, with an employment of about 3,000,

The organized private sector, where some degree of mechanization
exists, consists (according to a 1976 survey) of about 47 furniture/
joinery units, with an estimated total annual sales value of Tk 21.6
millione

In the public sector, the BFIDC operates two furnicure plants
(at Chittagong and Dhaka); three windows and doors plants (at
Chittagong, Dhaka and Khulna); one flush doors plant at Chittagonge.
BFIDC's .sales volume in furntiure and joinery products amoumted to
a total of 2£,3 million Taka (about US$ le16 million) in the fiscal

year 1981=U2,

The BFIIC's furniture/joinery plants are considered as being
the largest in the country. In particular, the Corporation's
furniture plants at Chittagong, FIDCO, is provided with the largest
concentration of heavy-duty woodworiding machinery and accounts for
the largest share in SFID's furniture sales. The plant has a current
manpower of 220
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fiowever, the performance of 3FIDC's seccndary wood processing
sub=-gector, and in particular of the furniture operation, has been
affected oy serious proovlems and constraints, due mainly to the fact that
since its inception it has not been given the means to operate on a

trulv industrial basis.

4s a result, BFIDC could not provide a meaningful iBpact on the
develomment of the furniture/ joinery industry as a whole, as originally
envigaged, ard help fulfill the increasing needs of the country in
terms of low=cost wood products.

The main constraints and envisaged remedial actions by the
project are outlined in the following paragraphs.

Lack of standard furniture designs suitaole for industrial
production

The single major factor responsivle for high cost and unsatisfactory
quality of finished products is that furniture made with the aid of
machines is not designed according to the capavilities, characteristics,
requiremeats and limitations of mecbanized production. In particular,
when it comes to the assemdbly of machined components, construction
and design details are such as to require superior cabinet-making
skills and a time~consuming process involving substantial additional
band worke

Moreover, furniture construction ignores the standardization
concept of minimizing mumber and sizes of component parts.

A3 a result, the advantage of using machinery is drasvically
reduced and the production process becomes more cumbersome rather
than streamlined,

A further obstacle toward attaining the ecoromic advantages of
the industrial system is posed by the BFIDC's furniture and joinery
plants mostly utilizing their considerable outlay of equipment for
the production of customemade furniture. This negates the concept
and economy of line production.

In view of the above it is recommended that a pilot range of
low=~cost standard furniture and joinery products,and related production
kmow how, de introduced at BFIDC as the first step towards satisfying on
an efficient basis <the demand for such products in the decade ahead,
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Lack of trained furniture designers

The problem cutlined above is in turm linked to what appears
to be a total absence of trained furniture designers in Bangladesh.

Of'ten the function of the furniture designer is mistakenly thought
as dealing exclusively with the appearance and function of the
producte In fact, the designer must also be trained to consider
the requirezent, possibiliiies, and limitation of truly industrial
production when developing a design, in order to allow cost
efficiency in production and appropriate performance of the product
in use, These capavilities can only be acquired by going through
the normal full four-year degree course,

This process of long-term training should certainly be started
as soon as possible, It is recommended ,however, that in the short
and medium terms the needs of BFIIX i terms of appropriate furniture
designs be fulfilled in the framework of the package teckaical
assistance scheme indicated in the preceeding paragraph,

3e2¢3 QOutdated machining methods

3244

Productivity and operating costs are negatively affected by the
complex and ocutdated jointing system of tenon-and-mortice in vse in
the furniture plants. The disadvantage cf the system: 1) it requires
precision matching of joints machined in two separate operations, and
on two distinct machines; 2) it involves the maintaining in perfect
woricing conditions of two different sets of cutting tools; 3) it
involves high tool replacement and maintance cost,

The drawbacks associated with tenon and mortice joints can be
eliminated by the introduction of the modermn and streamlined
dowel jointing method, which allows easy processing as well as much
lower investment and operating costs.

Obsolete equipment

Jlost of the woodworking equipment in nse in BFIDC's furniture/
Jjoinery plants was acquired in the period 1962-1966, and only few
machines are in condition to perform with an acceptable degree of
accurancy and quality.
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In this respect it is recommended that a basic range of
up to date woodworking machines be introduced to pave the
way for the renovation of production techniques in BFIDC's
plants, as well as in the secondary wood processing industry
as a whole,

Je2+5 Inefficient maintenance of cutting tools and emipment
ractically none of JFIDC's plants, ut the Xaptai Sawmill,
is equipped with machinery for the maintenance of cutting tools,

except for sharpeners for planing and slicing knives.

At oresent, each plant in the Complex runs its own tool and
equipment maintenance unit., However, the critical lack of appropriate
paintenance equipment, specific tool maintenance imow-how, and
an effective preventive maintenance system, seriously affects the
efficiency of the Complex as a whole, The problem is particulariy
seriou. for saw plades, including bandsaw blades utilized in the
two small sawmill units, which are roughly and unevenly sharpened
by band; this also being the case with moulding knives, boring
bits, router cutters, etce

High operating costs are er ced in the use of expensive
circular saws tipped with has vcarbide)e These vlades,
which are also used in the ma. . ...curs of particle board and plywood
by EFID, cannot be sharpened free~hand on account of the particularly
tough nature of the tipping material; thus they quickly deterioraie in
use and have to be disposed of after limited servics,

The tool maintenance constraint affects not only the life span
of tools, but also the quality of finished products and the wastage
rate in the utilization of raw materiale Furthermore, labour cost
is inflated by the substamtial hand work which has to be added in
order to correct machining faults. In turn, machinery performance
is affected by defective cutting tools, as these produce izonormal
working stresses on the equipment,

Lack of an effective preventive maintenance programme for the
equipment in use in the Complex, is a particularly serious drawbacic
in view of the age of the machinery in use., In fact, the equirment

at the recently established particle board plant is of reconditioned typee.
Uncontrolled machine breakdown has an adverse effect on the continuity
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of production and,consequ-ntly, on delivery schedules. Moreover
the quality of processed parts is often affected Lecause

the ccuditions of the equimment would not allow accurate
machining adjustmeants and aporopriate performance.

Cutting tools' performance and life span can he substantially
improved by cegular and appropriate maintenance. Hachine treaicdown
can %e reduced and contimuity of production vetter assured through
effective preventive maintenance that through costly and time
consuming repair woric an ad hoc basis. Careful schednling of
veriodic overhauls and renewals can minimize interruption of
production; and systematic inspection of equipment can indicate
prooable failures that frequently can ve rrevented by timely repairse

The strenghtenirg of the maintenance function in the Complex
on the oasis of existing decentralization would require costly and
ummecessary duplication of resources and efforts, and would deter
standardization as well as call for the training of more personnel.

It is therefore recommended that two maintenance servicing
centres —= respectively for tool and equimment maintenance ——
be established for the bemefit of all the plants in the complex.

3245 Lack of economy of distriovution
Inflated distribution costs are incurred by shipping the

furniture produced by the BFIDC's furniture plant at Chittagong in
assemoled form by trucke Because of the tulky nature of furniture
products, a considerable sales burden is accumulated, in that as
much as 75 per cent of the furniture produced vy the Chittagong plant
is absorbed by the Dhaka market area, Moreover, much of furniture is
damaged in transit, resulting in costly repair work,

The problem can be overcome by developing furniture designed in
in such a way as to allow the shipment of furmiture in unassemvled
component parts., Once delivered to Dhaka, the furniture would
then be assembled and finished vy the BFIDC's furniture plant
there.




3.2.7 Inefficient use of particle board

¥ajor difficulties are encountered in the utilization Sf
particle boaru both by the BFIDC's furntiure plants and the: private
sector, because no cdue consideration is given in using the material
according to its workability limitations as compared to plywood and
solid timber., As a result, the advantages of using particle board
as a substitute to more expensive matexial are largely lost, and
its acceptance by the industry greatly hampered.

In order to offset this provlem the project is expected to
develop furniture items involving the efficient utilization of
particleboard,

Moreover, the standardization under the project of furniture
designs = and therefore of dimensions of particleboard furniture
compcnents = will add new marketing oprvortunities for BFIDC -
produced particle board, in that it would make possible for the
particle board plant itself to supply pre—cut lipped furmiture panels
for further processing by FIDOC as well as by the private industry.

3e3 BFIDC memagerisl asset

The main asset of EFIDC's woodworking plants is the outstanding
caliber of its managerial staff — the executives being holders
of university degrees in engineering, economics, etc., and key
supervisors being technical school graduates. The only constraint
in this respect is the lack of experience in fully industrialized
production of furniture.

3e4 EFIDC's furniture scport project

Since its inception the BFIDC has been seeking foreign pertecipation
in the development of an export-—oriented furniture operation in
Chittagong. Negotiations in this respect were conducted in 1962
oy the then FIDC with the American company of Louis Berger, which
had found such a project viable on the tasis of a fsasibility study.
The project did not materialize.

ifore racently, a detailed engineering study was prepared by
Romanta for the establishment of a USH4 million furmiture project
within the BFIDC Complex in Chittagonge The complexity and scale of
the project would have necessitated the long=term involvement of an
expatriate team of executives and tec@nicians.
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Under a 7 lateral agreement Romania would have contrihuted
managerial, technical and marketing xmow-how in the implementaticn
of the project. The required production equipment, worth over
USS 2 million, has already been purchased from Romania and it is
expected to be delivered in the near future. However, SFIDC
has decided not to further its envisaged cooperation with Romania,
and it is considering to scrap the furniture export project
altogether vecause it could not afford on its own substantial
investment in new building facilities and extensive technical
assistance,

As an altermative, the BFIDC management has been considering
the possitility of distriouting the rurchased equipment among its
existing furniture/joinery plants. This, however, would not te a
viable solution because, among other things, the equipment purchased,
such as the sophisticated finishing line for panel components, would
not fit in the lower technology level of those plants.

It is therefore strongly recommended that the equipment be
utilized for the original intended purpose by seeking a joint
venture agreement with altermative foreign partners if
the originally envisaged cooperation with the Romanians cannot
be resumed.

4. CONCLUSIONS AND PROPOSED FOLLOW=UP

The conditions of the furnmiture/joinery industry, and the magnitude
of projected demand for low-cost wood products,call for radicai changes
in product engineering, manmufacturing methods and marketing strategy.

The industry must operate at a meaningful level of efficiency if
a rational utilization of forest resources is to ve achieved, and if the
Government is to contain its hudgetary requirements for the supply in
the decade ahead of low=cost wood products for ingtitutional facilities
and public housing projects.

On the other hand, the complexity of the task is such that the
private woodworidng sector could not mobilize sufficient resources on
its own to carry out the required comprehersive and extensive development

work,




The BFIDC, with its easy access to forest resocurces and its impressive
managerial base, should be emabled to act as a catalyst in the development
of the furniture/joinery woodworiing sector as & whole,

IFIDC's woodworicding facilities alone couldcertainly not meet the
enormous projected demand for low=cost furniture and joinery: however,
appropriate technical aasistance could, interalia, enable the Corvoration
to acquire the capability of producine effic.ently furniture component
varts f.r further processing oty the vrivate wood-woridng sectore.

Thus, the additional social benefit of comtrituting towards the
development of the small-scale idustry and related employment orjortunities
would also be attained,

In order to enable BFIDC tu Tulfill effectively its catalyst role
in the develovment of the secondary wood processing sector, it is
recommended that the performance of the Corporation's plants be
strenghtened through the provision of three technical assistance
projects financed Ly UNDP and executed by UNIDO :

l. Project document refe. Ol (annex V)
Pilot project for the standardization of low-cost furniture and joinery —

duration: 24 months

- proposed UNDP contribution: yss 506,800

2+ Project document ref. 02 (annex VI)

Project for the establishment and operation of a Tool Servicing Centre
= duration: 18 Months
- proposed UNDP contribution US$287,200

Je Project document ref, 03 (annex VII)

Project for the establishment and operation of a l{achine and
Equimment Maintenance Centre

- duration : 24 months
- proposed UNDP contritution: US$600,000

As for the appropriate utilization of the equipment which waspurchased from

Romania for the purpose of establishing a furniture export operation,
it is suggested that the UNIDO Investment Centre provide assistance to ZFIDC

in identifying overseas partners for a joint venture project, A background
poer is annexed herewith in this respect (See annex viii),




To enable BFIDC to take immediate rationalizing steps in selected
areas, this report provides the followiug trouble shooting reference

material:

l.

24

Je

4.

Detailed data on standard dimeneion of chairs as to improve

the functional performance of this furniture item and allowBFIDC
to take initial steps towards furniture standardization

(Annex IX, Appendix I);

Detailed data om a lubrication system for woodworiing
equipment as to allow a more efficient preventive
maintenance, and reduce the occurrence of costly repair
work (Ammex IX, Appendix II);

Information on gelected costing procedures as to faci~
litate the monitoring and control of production costs
(Annex IX, Appendix III);

Data on the selection uf appropriate carbide tipped
circular saws for the cutting of veneered particle board.
(Annex IX, Appendix IV).
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ANNEX T

CL&SSIFICATIC: OF TIMBER SPECIES

CLAZS X LOCAL Al I SCICNTIFIC NaME

Suverior Tropical Pardwoced

‘A’ Champa Michelia Champaca

‘A’ Chapal:ich Artocarpus Chaplasha
‘A Chikrassi Chukrzssia Tabularis
'A* Gamar Gmelina arhcrea

‘A Toon Cedrela toona.

;% Jorul Lagerstroemia Spp

‘At Negeswar Mesua ferrea

‘A? Boilam Anisoptera

‘A’ Condori Cinnamomum ceoidodaphne
Al Telsur Hopea odorata

'A? Sikoroi Albizzia P.berth
Tropical Hardwoodg .= ..

‘A’ Garjan Dipterocarpus Spp.

'B' Kamdeb Calophyllum Spp.

'B! Tali Dichepsis polyantha

'B! Fitray Amoora rehituka Spp

‘B! Bandarhola Duabanga sonneratioides
g Kanjal Bischofia javanica

'B' Jam Engenta Spp.

Misc. Trempiccl Hirawood

'c’ Kanak Schima wallichi

e Haritaki Tferminalia Chebula
'C! Banspata Prodocarpus nerifolia
- Ceda Vitex peduncularies

- Gutgutia | Bursera serrata

- Kerol Albissia Spp.

- Shonaly Cassia fistulla

- Behara Terwinalia belerica




Jalpai
Batna

Tropical Semi-Hardwood

ICI
lcl

Civit
Uriam

Misc.Tropical Semi-Hardwood

ICI
'CC
ICC

Chatian
Raktan
Simul
Chandul
Pitali

Elaeocarpus Spp.

Castaropsis hystrix

Swintonia floribunda
Maingifera sylvatica

Alstonia sScholaria
Lophopoetalum fimbriatum
Bombax malabaricum
Tatrameles nudiflora

Trewia nudiflora
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ANNEX _IT

CUTPUT OF BFIDC PRCCESSING PLANTS
IN THL. FISCAL, YEAR. 1981 -, 1982

976,570 cft (27.636 m°)

1. - Log extraction

2. - Sawn timber 135,950 cft ( 3,847 m3)

3. - Furnaiture 12.65 million taka (US$560.028)

4. - Solid wocd doors & windows 211,900 sft (L9,685 m2)

5. - Flush doors

121,560 sft (11.293 m?)

6. - Tea chests 143,600 sets

1,300,000 sft (120,798 m?)

7. - Plywocd

; 8. - Particle board 266,470 sft (24,755 m?)

9. - Veneered particle board 315,130 sft (29,647 m2)

10. - Wood preservation 731,820 cft (9,390 m3)

(Poles, Posts & Sleepers)
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Annex IV

0fficials met

UNDP, Dhaka -~ Mr.W.R.Holzhausea,Resident Representative
- Mr. A.de Raad, Junior Professional Officer
- Mr. B. Kocer, Senior Industrial Development Field Adviser

BFIDC, Dhaka = Mre Medeife Chowdhury, Chairman
- Mre. Wailul Islam, General llanager,
Planning and Development
= lire Sellede Pasha, General lianager,
Production and Sales Devision
- A.F.M. Nuru Islam, Deputy Chief
Ingineer

BFIDC, Chittagong - Mr. Ajmal Hossain, Project Director,

Timber Extraction and Woodworicding Complex

- Mr, Sober Uddin Ahmed, Project ¥anager,
FIDCO furniture Plant

- Mr, Mede Zaman, Ceneral Manager,
Particle board and Veneering Plant

- Mr. Swarnendu Bidash Chalma, Project Manager,
Cabinet Mamufacturing Plant (CIP)

= Mre MedeRe lollah,Project Manager,
Chittagong Boazd Mill (CBM)

= Mro Azizur Rahman Chowdhury,
Project Manager, Wood Treating Plant

- Mr, Babibur Rahman
Deputy Chief Accountant

- ¥re Syed Wahidul Alam,
Sales Manager

BFIDC, Xaptai - Mr, Yurad, General lanager,
Timber Zxtraction and Processing Complex
- iir. Mo Hussain, Project Manager,
Sawmill plant
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UNTTED NATIONS DEVEILCPMENT PROGRAILLS

DHAKA

Project of the Government of Bangladesh

PROJECT DOCUMENT

Country:

Project Title:

Project No:

Sector: (Govt. Class,)
(UNDP Class, and Code)

Covernment Implementing Agency:

Zxecuting Agency:

Duration:
Estimated Starting Date:
Government inpuvt:

UNDP input:

3angladesh

Pilot project for the standardization
of low=cost furniture and joinery

BeD/82/038

3angladesh Forest Industiries
Development Corporation (BFIDC)

United Nations Indusirial Development
Organization (UNIDO)

24 months

Us$ 506,800
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I Classification of timber species occurring in Bangladesh

IT Output of HFIDC'S processing plants

IIT Furniture and joinery items to be developed under the project

IV  Sample production flow chart

v Metric sizes of sawn timber
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PART I - LEGAL CONTIXAT

To be detailed in final project document

PART IT - THE PROJ=CT

PART II A - DEVELOPMENT OBJECTIVES

The project aims at contributing towards the fulfilment of
the following development objectives of the current Five Tear
Plan:

a) To economize the use of forest resources and reduce waste
in their utiligation.

b) To meet household and Institutional demand for low=cost
wood products,

PART IIB - DMMEDIATE OBJECTIVES

The overall immediate objective of the project is to
establish, within the furniture plant (FIDCO) of the Woodworking
Complex of the Bangladesh Forest Industries Corporation (BFIDC)
at Chittagong, a Pilot Workshop for the Standardizaiion of
Low=cost Furniture and Joinery. The workshop is designed to provide
a platform for the country-wide development of the secondary wood
processing sector,.

At the time of the completion of the project, a capability
will exist at FIDCO to manufacture elficiently onan industrial
basis a selected rangs of lowecost wood products, to serve as
the first step towards restructuring FFIDC's Furniture and
Joinery sub=sector.

PART IIIC -~SPECIAL CONSIDERATICNS

Not applicable.
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-~ 3ACKGROUND iND JUSTIFICATIONS

General baciground

Bangladesh with a population of about 20 million is the
most densely populated country in the world, and one of the
poorest of the developing countries: its per capita incume
(US$ 120) is the second lowest in isia after Laos (US339).

JWith an average amnual population growtk of 2.5 per cent,
Bangladesh's projected population size is expected to double
in 27 years and to reach a 155.7 million marik by the year 2000,

Despite worldwide economic recession and an adverse foreign
aid climate, Bangladesh, which depends largely on foreign
economic assistance to finance its development, achieved a
satisfactory performance during the fiscal year 198l. The
gross damestic product (GDP) rose by 7.6% compared to the
targeted 7.2% for that year and the actual 3.4% in the fiscal year
1980, The GNP rose from US3 90 billion in 1977 %o
US$ 140 billion in 1980.

The mainstay of Bangladesh sconomy is agriculture with a
55.26% share of the GNP in 1981 which saw food production
reach a record 15 million tomnes,

Industrial production in the fiscal year 1981 rose by
9.23% (diesel engines increased by 523%; TV sets 261%; sugar 52%;
motor vehicles 43%; raw rubber 25%; forestry 23%, etces).

The Government is actively encouraging the development of
the private industrial sector and has enacted a law to protect
foreign private investment, With a view to channel the private
sector's dynanmism into public sector undertaxings, the Govern-

ment has decided to sell shares of major public sector

industries. Zfforts are also being made to involve public
3ector Corporations in joint ventures with local and foreigu
private investors,




De2 Requirements and scope for lowecost furmiture and joinery »nroducts

Jost of the public capital investiment in the Physical Planning
and Housing sector is alliocatad to the construction of essential
public servants housing, offices and iastitutional buildings as

well as wWater supply work.

A requirement for 300,300 new housing units developed in the
period 1974 = 1380 for the urban areas of the country. IHowever,
1t is estimated that th: private sector covered not even half of
that requirement; while onliy 3,456 new housing units where ouili

for Government employees in about the same period,

To date, a total of about 20,000 housing units is available
for Government employees; which covers only 4.3 per cent of the

requirements,

Because of the magnitude of needs in this respect, and to
allow a substantial number of people to have a reasonable shelter
with the limited resources available to the Govermment, the development

plans specifically c¢call for the implementation of measures such as;

(a) The construction of a large number of low=cost
semi-permanent housing units requiring lesser time
and resources, to ease the existing shortage of public

servants housing.

(b) The supplying by the Government of core houses for
further development by the occupants,

(¢) The standardization of the residential accommodations

of the Government and autonomous organizations,

(d) The standardization of tmilding structures, including
joinery ccuponents such as windows and doors,

In this connection the Bangladesh Public Works Department
plans to tuild in the Second Five Tear Plan a total of 30,000
semi-permanent low-cost housing units and 104000 multi-etoried
flats at a cost of Tk 3.440 million = with a view to provide
residential accommodation to public servants in the major cities,
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In addition, the necessary accommodations are schedulad to be
provided, at a cost of TX 24350 million, for the basic administrative
and development perscmnel in a number ¢ new Districts, Sub-
divisional and Thana Headquarters expected t0 be cresated in the

country.

Budgetary commitments have also been entered in the Second
Five Year Plan for the construction of 15,500 additional class—
rooms for existing primary schools and 2,000 new schools; as well
as the development of 10,000 existing seconda.y schools and 43

primary teacher training institutions.

Most of tha 40,000 existing primary schools lack adequate
furniture for students and teachers. The Five Year Plan provides
for the supply of 960,000 low benches for children and 123,000
teacher chairs, In additiom, 77,400 blackboards azd 34,000 first
aid boxes will be supplied.,

In the health sector, a total of 2,727 new hospitals and
clinics are expected to be built in the period 1980=35,

The need for lowecost housing, institutiomal facilities, and
related wood products, is expected to grow by staggering
proportions in the years ahead, considering that the population
is expected to grow by 62,9 million in the period 1981=2000.

Forest resources

Bangladesh has about 3,3 million acres of forests under the
management of the Forest Department, and 2.4 million acres of
unclassified State Forests under the control of the District
authorities in Chittagong HEill Tracts,

The country's richest forest resources occur in Chittagong
and Chittagong Hill Tracts Districts, with other foreat areas in
Xhulna, Tangail and Dinajpur Districts.

Plantation forests were established by the Forest Department
as early as 1872, and today covsr about 400,000 acres, The early
inland plantations comsist mainly of teak wood. Since 1974
emphasis has shifted towards valuable noneteai species and faste

o —— y v = Q




- 28 -

growing local and exotic species. A number of "superior class"
tropical hardwoods (See innex I) are currently available for
furniture makinge. Teak wood is at present being exported in
sawn form to the People's Republic of China.

However, timber supply is inadequate to meet the needs of the
woodworking industry due to the quick depletiom of the more
accessible flat-=land forests. In fact, timber availability
sharply declined from 0,61 cft to 0,30 cft per capita between
1965 and 1977. On the basis of minimum per capita consumption,
the total requirement of quality timber in the country is
estimated to be 70 million of% in 13:4=35; but the supply is
expected to reach only 24 million cft.

The projected increase in construction activities in the
Second Five Year Plan is considered as being the main factor
for the deterioration of the timber supply situation,

The Forest Department is undertaking an ambitious afforestation
programme but, because of the nature of the hardwood forest requiring a
long plantation cycle, future exploitation of forest resources
will pose the problem of moving to more difficult terrains of the

country in the east.

In the face of continued shortage of timber supply, the current
development plans call for the implementation of specific measures
for the optimal utilization of forest resources both at extraction
and wood processing levels in order to: (1) meet nousehold and
institutional needs for wood products and (2) develop the capability
of earning foreign currency through export of furniture.

In particular, the current Five Tear Plan calls for: (1) the
modernization and restructuring of existing industries in order to
maximize output and productivity, improve quality of products and
reduce waste; (2) acquiring technical know=how necessary for the
production of wood products for export markets,
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Ded The woodworiing sector and the role of ZFFIDOC

The history of mechanized woodworiking in Bangladash is

relatively recent, if compared to otker countries in the region.

Prior to the partition of the Subecontinent in 1347, practically
no machinery was utilized in the processing of timber: the use of
hand tools and artisanal tecmmiques by small family-centered work-

shops was the ruis.

The period 1347=60 marked tre introduction of woodworking
machinery and the beginning of tae woodworking industry. In 1359
the autonomous body of the Fores% Industries Development Corporation
#as set up under the dinistry of Industry to promote and spearhead
the development of the forest industries,

The following year, the Central Forest Research Laboratory
was established at Chittagong by FIDC. In the same year the first
Wwood preservation unit and attached sawmill were established in
Chittagong = the first nucleus of what today is the BFIDC Wood=-
working Complex. The Complex was gradually expanded over the years
to include:

(a) In 1962 the first mechanized furniture/joinery plant in
the country, the Cabinet Manufacturing Plant (CM3) with
attached sawmill and Dry Kiln, now only producing windows,

‘ doors and related sawn timber requirements;

(b) In 1965 a new furniture plant, the Furniture Industry
Davelopment Company (FIDCO) and attacbed dry kiln.

(¢) 1In 1366 the Chittagong Board Mill (C3M), today involved
in the nanufacture of flush doors;

‘(ci) Finallv, a particle board plant was added to the Chittagong
Complex in 1981, which is also geared to the production of

sliced veneer and ready-veneered particle board panels.
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Woodworiing facilities wers established Ty F3IDC also in

other parts of the country:

(a) The Zastara Wood Jorks and the Cabinet Mamufacturing
Plant at Dhaika, today producing respectively furnifure
and joinery;

(b)-A wood treating plant and a doors and windows manufactur-—

ing unit at Zhulna;

(¢) A nlvwood and tea chest olant with attached sawmill at

Dohazari in the Sangoe 7allay.

BPIDC's most modern wood processing facilities are those of
the Lumber Processing Complex established in 1372 at Xaptai and
including sawmilling, wood treatment and kiln drying. The Complex is
also equipped with a self-contained moulding/planing wnit, which,
however, is largely ummtilized.

Thus, today tiae Bangladesh Forest Industries Development
Corporation, under the Ministry of igriculture, covers the largest
grouping of foreat industries activities in the country, spannirg
from log extraction to primary and secondary wood processing
activities (see Annex II).

BFIDC's total manpower, including its rubber plantatiom project,
is of about 4,000, of which 865 are engaged in timber extraction and over

1,200 in wood processing activities,

D.5 The furniture and joinery subwsector
The majority of furniture and joinery making activities in the
country are 3till carried out with hardly any machinery, and on
artisanal and semi-artisanal basis, by an estimated 70O small work—
shops scattered around the country, with an employment of about
3,000,

The organized private sector, where some degree of mechanization
exists, consists (according to a 1976 survey) of about 47 furniture/
joinery units, with an estimated total annual sales value of
Tk 21.6 million.




In the public sector, the IFIDC operates two furniture plants
(at Chittagong and Dhaka); three windows and doors plants (at
Chittagong, Dhaka and Xhulna); one flush door plant at Chittagong.
3FFIDC's sales volume in furniture and joinery products amounted to
a total of 26,3 million Taca (about US3 l.16 million) in the fisecal
year 1981-32,

The BPIDC's furniture/joiuery plants are considered as being
the largest in the country. In particular, the Corporation's
furniture plants at Chittagong, FIDCO, is provided with the largest
concentration of heavy=duty woodworking machinery, and accounts
for the largest share in IPID's furniture sales, The plant has a
current manpower of 220,

However, the performance of ZFIDC's secondary wood processing
sub-sactor, and in particular of the furniture operation, has been
affected by serious problems and contraints, due mainly to the fact
that since its inception it has not been given the means to operate

on a truly industrial basis.

A8 a result, ZFIDC could not provide a meaningful impact on the
development c¢f the furniture/joinery industry as a whole, as
originally envisaged, and help fulfill the increasing needsa of the
country in terms of low=cost wood products.

The main constraints and envisaged remedial actions by the
project are ocutlined in the following paragraphs:

Lack of standard furnjture designs suitable for industrial

production

The single major factor responsible for high cost and
unsatisfactory quality of finished products is that furniture made
with the aid of machines is not designed according to the capabilities,

characteristics, requirements and linitations of mechanized production.
In particular, when it comes to the assembly of machined components,
construction and design details are such as to require superior
cabinet-maicing sikills and a time=consuming process involving
substantial additional hand work.
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Moreover, furniture consiruction ignores the standardization

concept of minimizing number of sizes of component parts.

A8 a result, the advantage of using machinery is drastically
reduced and the production process becomes more cumbersome rather
than streamlined.

A further obstacle toward attaining the economic advantages of
the industrial system is posed by the ZFIZC's furmiture and joinery
plants mostly utilizing their considsrable ocutlay cf equipment for
the production of custom=made furniture. This negates the concept
and economy of line production.

This project is designed to introduce a pilot range of low=-
cogt standard furmiture and joinery products - and related production
ow how = as the first step towards satisfiying on an efficient basis,
the demand for such products in the decade ahead,

Cutdated machining methods

Prodactivity and operating costs are negatively affected by the
complex and outdated jointing system of tanom~and=-mortice in use in
the furniture plants. The disadvantage of the system: (1) it requires
precision matching of joints machined in two separate operations, and
on two distinct machines; (2) it involves the maintaining in perfact
working conditions of two different sets of cutting tools; (3) it

involves high tool replacement and maintenance cost,

The drawbacks associated with tenmon and mortice joints will be
eliminated by the project introducing the modern and streamlined dowel
jointing method, which allows easy processing as well as auch lower

investment and operating costs.

Obsolete equipment

Most of the woodworicing equipment in use in ZFIDC's furniture/
joinery plants was acquired in the period 1962-1S966, and only few
machines are in condition to perform with an acceptable degree of
accuracy and quality.
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This oroject will introduce a new generation basic woodworking
machines to pave the way for the removation of production techniques
in ZFIDC's plants, 23 well as in the secondary wood processing
industry as a whole,

Inefficient maintenance of cutting tools

Practically none of BFIDC's plants (except for the Kaptai Sawmill)
are equipped with machinery for the maintenance of cutting tools, except

for knives sharpeners for planers and slicers.

3andsaw blades, circular saws, moulding cutters and boring bits,
etc., are sharpened entirely free—nand, resulting in defective
quality of products, rejected compoments, linited working life of
cutting tools, and abmormal stresses on the equipmer.t.

Appropriate tool and equipment and maintenance techniques will
be introduced under two separate UNDP/UNIDO Projects to serve the
needs of all the plants in the ZFIDC's Chittagong Complex.

Lacic of economy of distribution

Inflated distribution costs are incurred bty shipping the
furniture produced by the BFIDC's furniture plant at Chittagong in
assembled form by truck. Because of the buliky nature of furniture
products, a considerable sales burden is accummulated, in that as
mich as 75 per cent of the furniture produced by the Chittagong plant
is absorbed by the Dhaka market area. Iiforeover, much of furniture is
damaged on transit, resulting in costly repair work,

The problem is expected to be overcome by this project developing
furniture designed in such a way as to allow the shipment of furniture
in unassembled component parts. Once delivered to Dhaka, the
furniture would then be assembled and finished by the BFIDC's
furniturs plant there.
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Inefficient use of particle board

Ha,or difficulties are encountered in the utilization of
narticle board both bv the BFIDC's furniture plants and the private
sector, because no due consideration is given in using the material
to its workability limitations as compared to plywood and solid
timber. As a result, the advantages of using particle board as a
substitute to more expensive material are largely lost, and its
acceptance by the industry greatly hamperad.

In order to offset this proovlem the project is expected to
develop furniture items involving the efficient utilization of

particle board.

Moreover, the standardizatiom under the project of furmiture
designs = and therefore of dimensions of particle board furniture
components = will add new marieting opportunities for BFIDC-
sroduced particle board, in that it would make possible for the
particle board plant itself to supply pre-cut lipped furniture
panels for further processing by FIDCO as well as by the private
industry.

Conclusions

The conditions of the furniture/joinery industry, and the
magnitude of projected demand for low=cost wood products call for
radical changes in product engineering, manufacturing methods and
marketing strategy.

The industry must operate at a meaningful level of efficiency,
if a rational utilization of forest resources is to be achieved,
and if the Government is to contain its budgetary requirements for
the supply in the decads ahead of lowecost wood products to
institutional facilities and public housing projects.

On the other hand, the complexity of the tasi is such that
the private woodworicing sector could not mobilize sufficient
resources on its own to carry out the required comprehensive and
extensive development work,

e —
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The BFIDC, with its easy access to forest resources and its
managerial base, should be enabled to act as a catalyst in the

development of the fumiture/joinezy woodworking sector as a whole,

BFIDC's woodworking facilities alone could not certainly meet
the enormous projected demand for low=cost furniture and joinery;
however, this technical assistance project will, inter-alia, enable
the Corporation to acquire the capability of producing efficiently
furniture component parts for further processing by the private

wood=working sector,

Thus, the additional social venefit of contributing towards
the development of the small=scale iadustry and related employment
opportunities will be achieved.

QUTPUTS
Schednie!/
1, Survey of product requirements 2

2. Complete manufacturing documentation of the
range of low=cost furniture and joinery products
products listed in ANNEX IIT 7
3. Complete kits of sample component parts for

each item in the range except joinery g
4, Worikshop in operation 9
5¢ Regular batch production 15
6. !anual on Basic production control procedures 19
T. Manual on Basic quality control procedures 22
8, Manual on Basic cost accounting procednres 13
9« Report on Wage incentive proposal 16
10, Attainment of proficient industrial skills,

under actual production conditions, by two

processing supervisors and fifteen production

personnel 24

1/ Number of months after award of contract
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ACTIVITIES

The main activities of the proiesct will be carried ocut in the
form of a sub-contract by a speciclized furniture research insti-
tution.

In addition, 4 m/m of ad=goc consultancies are made available in
the project tc fulfill needs for short-term specialized assistance as
the need arises. This will ensure an appropriate degree of flexibility
to the project.

The sub=contract will include five activities:

(a) Product requirement survey;

(b) Product development;

(¢) Zstablishment and operation of pilot worishop;
(d) Cost accounting;

(e) Industrial engineering.

Activity Noe. 1

Survev product requirements (duty station: Dhaka)

-~ Furniture designer (3 weeks)

AS a preparatory activity to the product development work, the
coutractor will delegate a furniture designer to identify in detail
the requirements of end=-users of low~cost furniture and joinery.

Under the activity the consultant will hold discussions on the
subject with government departments concerned with institutional and
residential building programmes, and determine desirable characteristics
of the products in terms of appearance, performance, function and
dimensions,

II.Fe2 Activity No. 2

Development of product mow=how kits

(Activity to be carried out at contractor's own facilities)
= Contractor's research team (5 months)

The activity is aimed at providing a body of designs, and
related manufacturing mow=now, for the introduction of low=cost
standard furniturs of institutional and residential type. The
activity will include the development of basic door and window designs,
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The contractor will provide complete Product Xnow-now {its for
each product item listed in Annex = III, The following tasics will

be carried out in this respect:

(a)
(v)

Development of conceptual designs;

Preparation of product drawings to include:

- Full-scale drawings (where chairs are concerned);
= 3cale drawlngs for products other than chairs;

= Working drawings of each individual component part;
-~ Isometric drawings giving an "exploded view" of 211

component parts in each product.

(c) Premaration of an overall operation flow chart giving an

(d)

(e)

(£)

overview of all processing steps required for the

manufacture of a given product (See innex - IV),

Prepvaration of ooeration senuence sheets for each
individual component part, to include estimate operation

tine,

Preparation of the master bill of materialsi/ for each oproduct
to include information such as: rough and finishedgsizeg

units of quantity, waste allowance, material requirements
other than wood including hardware, glus, upholstery

material etc..

Production of complete cits of sample components for each
product.

Design and construction shall be such as to provide the high

strength and durability required of institutional furniture (for

offices, schools, public, housing projects, etc.); moreover, they
shall minimize material cost content as well as the complexity and
number of processing operaticns. For example, joints shall be set
at a 90° angle, while time—consuming shaping and moulding operations
shall be avoided,

2/ Finished sizes of furniture and joinery will be based on standard metric
gizes of sawn timber, as listed in Annex 7,
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The aim of this approach is not only to contain to a ainimun
level production costs, tut also to minimize investment cosis in

aquipment and cutting tools,

Within this context, furmiture components shall be jointed by
dowels rather than the traditional tenon and mortice method.

The maxicram use shall be nade in furniture construction of
veneered particle board - one of the products of the BFIDC wood-

working complex at Chittagong.

Establishment and operation of the pilot workshop
{(Duty Station: Chittagong)

- Hdoodworking Sxpert Team Leader (24 a/am)
- Surface Finishing Zxpert ( 6 o/m)

The activity is aimed at developing, on a pilot basis, manufactum=
ing skills typical of the factory system and relevant to the produo-
tion of low=cost furniture and joinery items.

The activity will cover the performance of the following tasks:

l. To prepare the workshop's plant layout.

2. To assist in the installation of the equipment.

3. To produce processing aids, such as jigs, templates,
quality control gauges, etc.

4. To organize and supervise production activities with the
agsistance of two counterparts.

5. To devise and implement an appropriate quality control
Systenm,

6+ To introduce a basic production control system.

T7¢ To introduce preventive maintenance measures=,

laintenance of cutting tools and equipment in use in the ‘loricshop will

be carried cut under a 3eparate UNIDO projeck.
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Cost dccountin,
{Duty Station: Chittagong)

- Cost iccounting Consultant (4 a/a)

The activity aims at daveloping the capability to estimate

production cosis accurately and compare them with estimated cosis,

The following tasks are expected to be carried out under the

activity:

1.

To introduce simplified procedures and forms for the
collection of data on all alements of costs (Direct

material, direct labour,overheads).

-~

Ma cmmd ot Lo e
AV QIDLAD W LML ML

f__ . . LA :
PDaring master Cosi sieeis L[or each

standard product.

Activity Noe §

industrial ZIngineering
(Duty Station: Chittagong)

- Industrial Engineer (4 m/m)

The activity aims at developing the capability of determining
standard tine fur processing operations as a bvasis for the
establishment of manufacturing cost and wage—inocentive schemes,

Tasics expected to be carried out under the activity:

1.

2.

3.

4e

To standardize, in co=operation with the experts in
Activity 2, the operations to be timed.

To carry out, with the asaistance of the counterparts,
stop=watch timing.
On the bvasis of the above, revise if so required, the

estimated time figures given in the operation sequence
sheets (see Activities, tagk d)

To propose options of wage=incentive schemes for pos3sible
introduction in the pilot project.




IT.G LJiPUTS

II.Gel Description of Government Inpuis Duration

)
)

10, Yational Staff

1l. Counternarts

- 2 counterpart trainers,_(full—time)' 43

- 15 production woricers/trainees
(full=time) 270

13« Support Staff
= Indirect labour as required

= 3ecretarial staff as -~equired 43
13 Total cost of Personnel Component
30. ZIraining

= Allowances for in=service training
39 Total cost of Training Component

40. Government-orovided Building and Tquipment
41. Production/maintenance materials and general supplies

- tinber, plywood bardboard, etc.

= glue

= upholstery material

- hardware Y (knock~down fittings, hinges, etce)

= finishing materials 4/ (lacquers, varnishes, thinners, etec.)
= sanding paper for hand sanding and sanding belts

= standard hand tools

- spares for equipment not supplied by the UNDP project

= general operating supplies.

4/ ZIxcept for glue, hardware and finishing materials which will initially
be 1eeded for testing and prototype purpose. Provision will be made for them
under the UNDP tudget.

Ixcept for twelve pieces each of sanding belts of grit 60,30 and 120 to
be supplied with the sanding machine as above,

§_/ Ixcept for siz complete sets of cabinet-maii.g carpenter tools to be
supplied as above,
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42, Hon Ixpendable Iquipment
= Yorking benches

= Tool cabinets

= Lockers
- 3 factory trolleys
= 0f'fice furniture as required

43. uildizz3
The govermment will provide woriksbop and
office premises required for the proper implementa-
tion of the project, and will be responsible for
any necessary addition to and/or modification of
the existing FIDCO facilities, as required. The

minimm covered size of tha workshop will be
7840 sft (about 780 m?).

49, Total cost of Materials and 2nilding Component

50. iscellaneous

5l. Operation and maintenance of ecuipment

The cost of maintanance of the UNDP supplied
machinery will be borne by the UNTP budget for the
duration of the project, with the exception of
labour cost which will be borne by the Governmente.

The entire operation (fuel cost) and maintenance
cost of the UNDP supplied vehicle will be borme
undar the UNDP budget.

The cost of utilities related to the use of
project premises (worikshop and office) and the
operation of the UNlP=supplied equipment will
be borme by the Government,

The cost of translating into Bengali and
reproducing training material and reports will
be borme by the UNDP Tudget.
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Sundry expenses related to the operation

of the worikshop will be borme by the government
with the exception of those expenditures which

would normally be borme under UNDP

contributions.

59« Total cost of Miscellaneous Component

99. TOTAL GCVERNMENT CCHTRIZUTION

IZGe2 Descriggian of UNDP Inputs

10.

20.

Project Personnel

11,00 Ad=hoc Consultants

13,00 Support Personnel

135,01 Typist/Secretary

13402 Driver/ilechanic

13.03 Draughiman

13,59 Subtotal Support Personnel
15400 Zzperts Travel

16,00 Other Personnel Costs

16,01 Triparvtite Review
19,00 Total Personnel Component

Subcontracts

Contract Requirements:

The contractor shall be a woodworking
research body with specific experience
in carrying out design and production

29,00 Total Subcontract Component

Duration
m/m

> R R

dzvalopment work in the furniture and joinery field

3,000
4,300
3,500

11,400
500

44,600

;&8‘ 820
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4le Ixpendable equipzent
11,1 ™o doz. Clamp heads sets

- Typical equipment:
= ICODCRAFT, moda J1720 = R 420

41,02 Two doze Reversible pipe clamps

414,33 Six

41,04 Two

41,05 Two

41 .O6 One

41 007 One

41 008 Cne

41.09
4..10

= Typical equipment:

- JJCODCRAFT, mode 15 403 ~ IR 456
Double bar clamp 2Ziztures

- T7pical equipment:

- JOODCRAF?, mode 15 304 = 4R 220
Deep engagement clamps

- Depth: 120 om

- Jpen capacity: 33C o

= Typical equipmert:

= JOODCRAFT, mods 17=r02 = 3T 120
Power drills:

- T.c speeds for wood and oetal boring

- Typical equipment:

- BLACKX & DECK=ZR, mod, SPZ=2513 5C0
Ternier caliper

= Reading up to 150 =m

- Trpical equipment:

= TOLLIER, mode [i=10=U 35
Brotractor

= Range up to 180°
- Longth of leg: 150 om
-~ Typical equipment:
VOLLIUER, mod, Ififel3=0 33
Qring g2uge
- ldjustable centers
= Trpical equipment:

rIRA 250
Jorizshop supplies 3,000
Cffics suppliew 600

- Sub=total Ixpendable Zquip.Component 5,034

1/ Prices are CIF and include spare parts for twoeyear operation.
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42.00 Non-expendable equipment componenté/

42,01 COne Surface planer
- Capacity 500 am

- Suitable for rebating work

= With side jointing and power feed roller
attachment '

- Sealed=for-1ifa bearings
= 3ix sets spars mives
- T7pical equirment:

3Ci, mod, F 52

42,02 One Thicknessing planer

= Capacity 500 mm
Sectional infeed rollers and chip breaker

Infinitely variable feed speed
- Six sets spare knives

Typical equipment:
WADKIN - 3URSGREEN, mod. BT-500 1

42.03 Ome Tilting arbor panel saw

- 3liding table with dimensioning capacity
- 2,440 mm

~ Scoring unit with 2 spare blades (90 + 20)

- With 4 spare carbide blades (100 X 4)

= Adjustable crosscut and mitre fence

- HP: 7,5

~ Typical equipment:

SCMy, mod. ST=15 WP 1

42,04 COne Multi=boring machine

= Multiple=spindle head for panel construction

= Five spindle head for solid wood construction

-~ JManual eccentric clamping

=~ {{anual feeding of voring heads

- With 3 sets spare Yoring vits 10 dia

- Tvoical equipment:
ZUCGEN MAYER, mod, DBSH (FRG)

8/

All motors to be tropically insulated and with overload protectiom.
to be wired for 220+480 V, 50 cycles, 3 phases.

9,200

3,700

3,000

9,000

Motors




- 45 -

42,05 One Light duty spindle moulder
= Spindle speed up to 10,000 r.p.m.
= Tenoning attachment
- Show type guard
= Universal adjustable guard

= Corner locking attachment for boards
up to 75 mm deep

- With sample cutting tools
= Typical equipment:
WADKIN - BOSCREEN, mod. BEN
42,06 One Shaving machine

= Variable shaving angle depending
on the density of wood

= Shaving width up 220 mm
= Opan=aide table
= Shaving thickness upto 180 mm

= Typical equipment:
SHINKD, mod, 8S=360 (Japan)

42.07 One Stroke belt sander

= With disc and bobbin sanding attachments
- With self-contained dust extraction unit

- Belt width: 150 mm

- With 6 spare belts each grit 80,120,150

= Typical equipment:
WADKIN - BURSGREEN, mod, BCD

42,08 One Dowel making machine

-~ For spiral=grooved and compressed
dowels of 6,8,10 and 12 mm dia.

= Minimum length of square strip: 22 e

= Typical equipment:
LOSER, mod., GNOM DK

42,09 One Dowel cross—cut and chamfering machine

- For 6 to 12 mm dia, dowels

= With spare cutters
LOSER, mod, AA = 220

N

12,000

8,000

9,000

2,000

3,500
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42,10 gg% Spraying equipment

- Four spray- guns suitable for experimenting
with various types of wood finishes

- One air compressor
= One wall exhaust fan
= Air line complete of accessories
- Typical equipment:
DE VILBISS
42,11 One Sample carpenter's workbench
- 1800 mm length

- Typical equipment:
ULMIA, mod, 2

42,12 Six Workbench fittings (sets)
- For wooden benches to be made locally
= Typical equipment:

DR Y L

ULMIA, mod, 2

42,13 Six Cabinet-making hand tools sets
with tool chests

= Typical equipment
ULMIA, mod. 402

42.14 Two Heavy-duty power router

= Typical equipment with standard
attachments and spare HSS routing
cutters sizes 4,6,8,10,12 and 15 mm dia.
= Typical equipment:
SCHEER, mod.HM 14

42,15 One Typewriter

9,000

34500

4,000

900

= English key board with extra long carriage 700

42,16 One Air oonditioner

42,17 One Photocopying machine
42,18 One Pick-up van

Sub=total non-expendable equipment

700
34500
13,000

119,000
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43,01

49.00
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Building

Electrical supplies for the installation of the

workshop equipment (10% of the machinery cost
Us$ 94,000)

Sub=total building component

Total cost of Equipment and Building Component

Miscellaneous

51,00

52.00
53.00
59.00

99.00

Operation and maintenanoe of UNDP-supplied
equipment

Reporting cost
Sundry

Total cost of Miscellaneous Component

GRAND TOTAL UNDP CONTRIBUTION

95500
134,134

600

2,000
9,200

506, 800

-
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PART {I.H - WORK PLAN

ACTIVITIES/OUTPUTS 1121341516 171819 1ok 1b 2k 3} 4h5h6) 70 8h opobipab 9]? 2 128293031323334]3536

l. Award of contraot

2. Survey of product requirements

3« Lquipment proocurement
Equipment delivery

4. Woodworking Expert/Team Leader

S5« Volunteer

6. Wood Finishing Expert

T« Produot development and prototypesl/

8. Workshop in operation

=87 ~

9. Training of 2 supervisers and 15 workers

10, Regular batoch production

11, Coat Accounting Expert

12, Industrial Engineering Expert

13, Manual on produotion control

14. Manual on quality oontrol

15, Report on wage incentives

1/ Activity to be carried out at contractor's facilities
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PREPARATION OF THE FRAMEWORK FOR ZFFSCTIVE PARTICIPATION OF NATIONAL

AND DITERIATICNAL STAFF IN THE PROJZCT

The activities necessary to achieve the project's immediate
objectives will be carried out jointly by the national and inter—
national staff assigned to it. The government will provide all the
requisite facilities for the implementation of the project. The
respective roles of the national and international staff shall be
in accordance with the established concept and specific purposes of

technical co~operation.

DEVELOPMENT SUPPORT COMMUNICATICN

Not applicable.

INSTITUTIONAL FRAMEWORK

The Government Impicmenting Agency will be the Bangladesh
Forest Industries Development Corporations (BFIDC) of the !linistry
of Agriculture., The actual execution of the project will be the
responsibility of the existing furniture plant FIDCO of the BFIDC
Complex at Chittagonge.

The following Government Departments are expected to cooperate
with FIDCO in the implementation of the project:

= Bangladesh Standards Institutions

- Forest Research Institute

= llinistry of Education

- Bangladesh Small and Cottage Industries Corporation (BSCIC).

PART II.L = PRIOR OBLIGATIONS AND PREREQUISITES

l. Prior obligations

None,




- 50 ~

2. Prerequisite

The Government Implementing igency will take all the necessary
steps to ensure that its inputs are timely provided in accordance
with the work plan. In particular, upon the approval of the droject

the Government will:

a) allocate the necessary funds and facilities for the

establishment and operation of the project;
b) assign the necessary iechnical and support personnel.

If one or both pre-requisite fail to materialize UWIIDP and UNIDO

may, at their discretion, either suspend or terminate the project.

PART II. - FUTURD ASSIST.AICE

Future assistance, if any, will be determined by a review of

the project three months vefore its scheduled compiz2tion,

PART IIT, SCHEDULSS OF (IONITORING, SVALUATION AlID ZSPORTS

PiRT ITI A= TRIPARTITE RZVIZY (ECTIIG

The project will be subject to a mid-term technical review some
twelve months after its starting date. 4 specvial review to consider
the necessity for further assistance should take place three months
before project completione.

PART III B-EVALUATION

The project will be subject to evaluation, in accordance with

the policies and procedures established for this purpose by UIIDP,

The organization, terms of reference, and timing of the evaluation

will be decided upon by consultation between the national
authorities, UIDP and UNIDO,
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PART IIT,C = RZPCRTS

la Progress Ieports

These will be submitted at six months' intervals according

to the format prescribed oy UNIP.

24 Technical Reports

These will be prepared Uy tiae contractor's project staff
according to the titles listed in the Cutputs (See Part II.Z -
touts).

3a Terminal Zeport

The terwinal report will be prepared by the Contractor for
UNTD0's review two montks prior to the completion of the projecte.
It will be submitted formally hy UNIDO upon completion of the
project,

The report will provide a comprehensive review of project
activities, a detailed assessment of its results and long-term
recommendations, -
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APPENDIX I
CLASSIPICATLL T & TIMPLR SPZCIES
CLASS ) LOCAL I..:C X SCIENTIFIC NAaME
Superior Tropical Hardwood

‘Al Champa Michelia Champaca
‘A’ Chapalich rtocarpus Chaplasha
‘Al Chikrassi Chukrassia Tabularis
‘At Gamar Gmelina arberea

‘Al Toon Cedrela toona

‘At Jorul Lagerstroemia Spp
‘Al Negeswar Mesua ferrea

% Boilam Anisoptera

‘Al Condori Cinnamomum cecidodaphne
% Telsur Hopea odorata

‘A’ Sikorci Albizzia P.berth
Tropical EHard Wocd

'Al Garjan Dipterocarpus Spp.
'B! Kamdeb Calophyllum Spp.

'B' Tali Dichepsis polyvantha
‘B! Pitraj Amoora rehituka Spp
‘B! Bandarhola Duabanga conneratioides
gt Kanjal Eischofia javanica
'B’ : Jam Engenta Spp.
Misc. Tropical Harawocod

'ct anak Schima wallichi

e Haricaki Terminalia Chebula
‘c Banspata Prodocarpus nerifolia
- Ceca Vitex peduncularies
- Gutgutia Bursera serrata

- Kerol Albissia Spp.

- Shonalu Cassia fistulla

- 3ehara Tarminalia belerica
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SCIENTIFIC NAINE

Class E LOCAL NAME
- Jalpai Elaeocarpus 3pp.
- Batna Castaropsis hystrix

Tropical Semi-Eardwood

c! Civit
! Uriam

Misc.Tropical Semi-Hardwood

c! Chatian
'C’ Raktan
'c! Simul

- Chandul

- Pitali

Swintonia floribunda

Yangifera sylvatica

Alstonia scholaria
Lophopetalum fimbriatum
Bombax malabaricum
Tatrameles nudiflora

Trewia nudiflora
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CUTPUT OF BriDC 2PRCOCESSING

IN. TiE FISCaL. ¥YZsR 1931

APPENDIX II

DT ANThe
b e e

1382

Log extraction

Sawn timber

Furniture

Sclid wecd doors & windcews
Flush doors

Tea cests

Plywocd

Partical board

Veneered particle bkozrd

Food preservation
(Poles, Pusts & Sleepers)

976,570 c£t (27.636 m>)
135,95C cft ( 3,847 m°)

12.65 million taka (US$560.028;
211,900 sft (19,625 m?)
121,560 sft (11.293 m?)
143,600 sets

1,300,000 sft (120,798 m°)
266,470 sft (24,755 m2)
319,130 sft (29,647 m°)

231,820 cf£t (9,290 mo)
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LIST OF LOW=COST FURITIURE x JOOIZRY
T0 BB DEVELCPZD WNDER THS PROJ=ZCT

AFPENDIR III

GROUP A = SCHOOL FURNITURZ
lel Desizc for 3 age groups
Ae2 DBenches for 3 age groups
SROQUP 3 = OFFICS FURNITURE
B.l Junior exscutive desxk
B.2 Clerical desi
3.3 Typical desxz
B.4 TFiling cabinet
GROUP C = GENERAL PURPCSE FURNITURE
C.l General purpose table
Ce2 General purpose chair (with interchangeable cane
or upholstered seat)
Ce3 General purpose easy chair and 3-seater sofa
(with cane seat & back)
Ce4 General purpose easy chair and 3=-seater sofa
(with loose cushions)
Co5 General purpose low table (two sizes)
Ce6 GCeneral purpose stool
Ce.7 General purpose storage cabinet system, to
include wardrobe function
GRCUP D - BEDROCM FURNITURE
Del1 Bed with attached side table
GROUP & - JOINERY
Ze1 Zxternal door with facing of vertical tongue & groove slats
E.2 External window shutter with facing as above
Ee} Window frame for glass or mosquito net
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APPENDIX IV
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AINEX VI

UNITED NATIONS DEVELOPMENT PROGRAMME

DHAKA

Project of the Govermment of Bangladesh

PROJECT DOCUMENT

Country:

Project Title:

Project Number:

Sector: (Govt. Clagsification)
(UNDP Class. and Code)

Government Implementing Agency:

Executing Agency:

Duration:
Estimated Starting Date:
Government input:

UNDP input:

Project Document ref.: 02

Bangladesh
Project for the establishment and
operation of a Tool Servicing Centre

at the BFIDC Woodworking Complex,
Chittagong

0520 Manufacturing industries

Bangladesh Forest Industries
Development Corporation (BFIDC)

United Nations Industrial Development
Organization (UNIDO)

24 months

US$ 312.400
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PART I - LEGAL CONTEXT

(To be detailed in final project document)

PART II - THE PROJECT

PART II A - DEVELOPMENT OBJECTIVE

The project aims at contributing towards the fulfilment of the
main objective for the development of forest industries as set out
in the Second Five Year Plan, that is: to economise use of forest

resources and reduce waste in their utilization.

PART II B - IMMEDIATE OBJECTIVES

The overall immediate objective of the project is to set up
within the Woodworking Complex of the Bangladesh Forest Industries
Development Corporation (BFIDC), Chittagong, a Tool Servicing

Centre to serve the needs of all the four plants in the Complex.

At the time of the completion of the project a capability will
exist in the Complex to maintain efficiently cutting tools as to
achieve better recovery of raw material, reduction of rejects in the
manufacturing process, increased quality of finished products gn4

saving in imported tools.

PART II C - SPECIAL CONSIDERATIONS

Not applicabi-.
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PART II D - BACKGROUND AND JUSTIFICATIONS

The Bangladesh Forest Industries Development Corporation (3FIDC)

of the

Ministry of Agriculture operates at Chittagong the country's

largest woodwork<ag complex. The first unit in the Complex, a

preservation plant, was established in 1959; while the latest additiom,

a particle board plant, was completed in 1981,

The complex covers the following activities (listed according

to the

A

volume of sales attained in the fiscal year 1981-1982):
wood treatment (poles);

doors and windows;

furniture;

particle board and veneered particle board panels;
flush doors;

cable drums;

sawn timber;

veneer.

total employment of over 700 is provided by the Chittagong

Complex. 1Its overall sales value in the fiscal year 1981-1982 amounted

to about Tk 44.7 million (approx. US$ 2 million).l/

The following plants are included in the Complex:

1.

Furniture Industry Development Co. (FIDCO)

Established in 1965, FIDCO is today the largest furniture set-
up in the country. The plant has a manpower of 220 and sales

attained a total of Tk 4.6 million in the fiscal year 1981-82.
Most of its production (957) is absorbed by the public sector.

Kiln drying facilities are attached to the plant.

1/ Exchange rate: Taka 22.6 to a US dollars (Dec. 1982).
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2. The Cabinet Manufacturing Plant (CMP)

The plant, established in 1962,is today manufacturing
exclusively solid wood doors and windows. The largest of its
kind in the country, CMP employs 123 and it is also equipped
with a small sawmill unit and kiln drying facilities. CMP's

sales in 1981-82 amounted to over TK 5 milliom.

3. The Chittagong Board Mill (CBM)

Established in 1966, the plant is involved in the production
of flush doors. It employs 28 persons and its sales in

1981-1982 attained TK 2.4 million.

4. The Particle Board and Veneering Plant (PB & VP)

The plant commenced operations in 1981. It produces plain
particle board, sliced veneer, and ready-veneered particle
board panels. The plant employs 135 persons and sales

attained TK 2.9 million in 1981-1982.

5. The Wood Treatment Plant (WTP)

This is the plant in the complex with the largest turnover,
being involved in providing treated poles and cable drums for
a major foreign-financed electrification programme. Its
manpower is 185; its sales volume in 1981-82 amounted to
TK 29.7 million, of which treated poles accounted for

TK 24 million., The plant also runs a small sawmill,

At present, each plant in the complex runs its own tool and
equipment maintenance unit. However, the critical lack of appropriate
maintenance equipment, . specific tool maintenance know-how, and

an effective preventive maintenance system, seriously affects the

efficiency of the Complex as a whole.




- 62 -

There is a nearly total absence of equipment for the maintenance
of cutting tools, except for knife grinders. The problem is
particularly serious for saw blades, including bandsaw blades utilized
in the two small sawmill units, which are roughly arnd unevenly sharpened
by hand, this also being the case with moulding knives, boring bits,

router cutters, etc..

Moreover, high operat.ng costs are experienced in the use of
expensive circular saws tipped with hard metal (carbide). These blades,
which are alsoc used in the manufacture of particle board and plywood
by BFIDC, cannot be sharpened free-hand on account of the pa:sticularly
tough nature of the tipping material; thus they quickly deteriorate in

use and have to be disposed of after limited service.

The tool maintenance constraint affects not only the life span of
tools, but also the quality of finished products and the wastage rate
in the utilization of raw material. Furthermore, labour cost is
inflated by the substantial hand work which has to be added in order
to correct machining faults. In turn, machinery performance is affected
by defective cutting tools, as these produce abnormal working stresses

on the equipment.

Lack of an effective preventive maintenance programme for the
equipment in use in the Complex is a particularly serious drawback

in view of the age of the machinary in use. In fact, the equipment at
the recently established particle board plant has been bought reconditioned
Uncontrolled machine breakdown has an adverse effect on the

’
continuity of production and, consequently, on delivery schedules.
Moreover, the quality of processed parts is often affected because

the conditions of the equipment would not allow accurate machining

adjustments and appropriate performance.
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Cutting tools' performance and life span can be substantially

improved by regular and appropriate maintenance.

Machine breakdown can be reduced and continuitv of production

better assured through effective preventive maintenance than through

costly and time-consuming repair work done on an ad hoc basis.Careful

scheduling of periodic overhauls and remewals can minimize interruption

of production; and systematic inspection of equipment can indicate

probable fajlures that can frequently be pravented by timely repairs.

The strengthening of the maintenance function in the Complex on

the basis ot existing decentralization would require costly and

unnecessary duplication of resources and efforts, and would deter

standardization as well as call for the training of more personnel.

This project is designed to provide the necessary expertise and

additional equipment for the establishment and operation of a Tool

Servicing Centre for the benefit of the Complex as a whole. In

addition, an Equipment Maintenance Centre is expected to be established

under a separate UNIDQ project.

The two projects are expected to bring ahout the following gains:

1.
2.
3.

Contribute towards minimizing operating costs.

Help meeting delivery dates by reducing down-time.

Improvement in the quality of finished products by maintaining
machines and cutting tools in efficient operating cunditions.
Minimize inventory costs by standardizing cutting tools and
allow their exchange among the processing units in the
Complex.

Reduce outlays and foreign exchange for tools by extending

their life.
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PART II E - OUTPUTS

Schedulel/
1. Installation and operation of UNDP - provided
tool maintenance equipment ) -
2. Regular tool maintenance services commenced 16
3. Manual on Standardization of Woodworking -
Cutting Tools 18
4., Three tool maintenance counterparts trained 24
5. Eight tool maintenance workers trained 24

PART II F - ACTIVITIES
The project will include two activities:
(1) organization and supervision -’ maintenance
work and

(2) on-the-job training.
The aim of the activities is to promote self-sufficiency in the
efficient utilization of cutting tools at the
Chittagong Complex and, on a complementary basis, at the Dohazari

Plymill/Sawmill plant.

The activities will be carried out by the following personnel:
- Tool Maintenance Technician (24 m/m)

- Volunteer (24 m/m)

Duty station will be Chittagong with travel to Dohazari as

raquired. .

1/ Months after the start of the project based on the reporting date
to duty station of the Sawdoctoring Technician.
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The following tasks are expected to be carried out:

1.

10.

11.

To draw up technical specifications of the equipment

to be provided by UNDP/UNIDO.
To prepare the plant layout of the tool maintenance workshop.

To prepare drawings and specificatioms of ancillary workshop
equipment (tensioning bench, work benches, storage cabinets,

etc.), to be made locally, and supervise their construction.
To supervise the installation of the equipment and commission it.

To inventorize woodworking machinery in the Complex which is to

be provided with tool maintenance services.

To standardize cutting tools geometry according to the
working properties of timber and wood-based panels processed

in the Complex.

To design and supervise the introduction of a system for

scheduling, recording and costing tool maintenance work.

To standardize cutting tools types to minimize inventories

and allow their exchange among the plants in the Complex.

To develop an appropriate system for the store-keeping,
requisition, procurement and stock-level control of cutting

tools and have it translated into Bengali.

To prepare basic reference material on cutting tools

technology and maintenance.

To conduct on-the-job training for counterparts and workers,

to include informal theoretical training on basis principles

of cutting tools technology.
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PART II G - INPUTS Duration
m/m Taka

II.G.1 Description of Government [nputs

10. Nationmal Staff .

11. Counterparts

- Three counterparts/trainers

to the tool maintenance expert

(full-time) 72

13. Support Staff

- Indirect labour as required 30

(storekeepers, draughtsman, etc.)

19. Total cost of Personnel Component

30. Training

-~ Allowance for in-service training

39. Total cost of Training Component

40. Equipment
41. Expendable equipment

=~ Material for ancillary equipment that will be produced locally

(See 11 F.l, no. 3 abova).

43. Building

BFIDC will provide workshop and office premises for the proper .
operation of the project, and will be responsible for any

necessary additioh to and/or modification of the existing

facilities. The hinimum covered area of the Servicing Centre

will be about 215 o’

49. Total cost of Equipment and Building Compoment .
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50. Miscellaneous Taka
51. Operation and maintenance of equipment

53.

59'

99.

The cost of maintenance of the UNDP supplied
machinery will be borne by the UNDP budget for
the duration of the project, with the exception
of labour cost which will be borme by the
Government, The entire operation (fuel cost) and
maintenance cost of the UNDP supplied vehicle

will be borne under the UNDP budget.

The cost of utilities related to the use of
project premises (workshop and office) and the
operation of the UNDP supplied equipment

will be borne by the Government.

The cost of translating into Bengali and
reproducing training material and reports will

be borne by the external budget.

Sundry

Sundry expenses related to the operation of
the Servicing Centre will be borne by the
government with tlie exception of those
expenditures which would normally be borne

under UNDP contribution.

Total cost of miscellaneous component

TOTAL GOVERNMENT CONTRIBUTION
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I1.G.2 Description of UNDP Inputs

10. Project Personnel

Starting Duration

11. Experts

11.01 Tool maintenance
Technician
Job requirements:

Considerable industrial
experience iz the maintenance
of woodworking tools.
Familiarity with working
characteristics of tropical
timber desirable.

13. Support Persomnel

13.01 Typist/Secretary

13.02 Driver/Mechanic

15. Expert Travel

16. Other Persomnel Costs

- Tripartite review
. 1/
17. Tool maintenance volunteer —

19. Total cost of Personnel Component

1/ Post to be financed under UN Volunteer Programme.

date m/m Us$

24 171,600

24 3,000

24 4,800

3,600

3,000

18 25,200

23,200
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40. Equipment uss$
41. Expendable Equipment

41.01 One Power Drill:
~ Two speeds for wood and metal boring
- Typical equipment:
BLACK & DECKER, mod. SPK - 2513 (FRG) 250

41.02 One Dial type set gauge
(for measuring tooth set metric)

- Typical equipment:

VOLLMER, mod. MU-10-U (FRG) 53

41.03 One Vernier caliper

- Reading up to 150 mm (dial type)
- Typical equipment:

VOLLMER, mod. MW=-10-U 35

41,04 One Micrometer
- Reading up to 25 mm
- Typical equipment:

VOLLMER, mod. MW-11-U 47

41.05 One Protractor
- Range up to 180o
- Length of leg: 150 mm
- Typical equipment:

VOLLMER, mod. MW-13-U 33

41,06 Two Setting tools (for circulaw saws)l/

- Single handled lever-type setting tool with
slots for 12 - 18 gauge blades or similar range

- Double handled lever-type setting tool with
slots for 9~11 gauge blades or similar range

- Typical equipment:

VOLLMER 20

1/ 1In addition to existing setting machine, VOLLMER, mod. Adn/v.
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41.07 One Ancillary tools and supplies S
S - . . . .
et 6 Silicon carbide dressing sticks, size
approx, 25 x 25 x 150 mm
12 Mill saw files with rounded edges, 300 mm long
12 Slim taper 12 mm or 15 mm square files second )
cut 250 mm length
Metric feeler gauge set. Reading 0.05 - 2 mm .

Grinding goggles with safety lenses

SN

Tins (500 grams) Brazing flux "Easyflow"

Tins (35 grams) Silver solder size 12mm x 0.0Smm
4 Tins (35 grams) Silver solder size 16mm x 0.08mm
- Typical equipment:

VOLLMER (FRG) 350

41,08 One Angle grinder
(lightweight, single phase, 220 volts, 50 cycles)

- Spares:

a) 24 pcs, 100 mm dia resin-bonded grinding disks
suitable for grinding steel

b) 2 pcs, rubber backing pads for use with abrasive
paper discs

¢) 100 pcs, abrasive paper disks 80 grit
aluminimum oxide

-~ Typical equipment:

BLACK + DECKER, BOSCH, MITSUBISHI (FRG,JAPAN) 350

41.09 One Chain saw grinder (manual,

- With 12 spare files

- Typical equipment:

DOLMAR (FRG) 250
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41.09 Motorized chain grinder

- Typical equipment:

DOLMAR, mod. 314

41.10 Other tools and supplies

for tool maintenance workshop

41.11 Office supplies

Sub-total Expendable Equipment Compcnent

42. Non-Expendable Equipment

42.01 One automatic sharpening machine for
wide bandsaw blades

For blades 60 to 200 mm

Tooth pitch 20 to 60 mm
~ Tooth height up to 25 mm minimum
- Hook angle from 10° to 30o minimum

- Easily interchangeable cams for
different tooth profiles

- Feeding speeds of 30 and 45 teeth per minute
- 12 spare grinding wheels 10 mm thick
= 12 gpare grinding wheels 12 mm thick

- Typical equipment:
LOROCH, mod. JLM - V/C -
(with cam combination 1,3,4,5)

42.02 One stretch roller machine
(Excluding stretching bench which is to
be made locally)

- Driven top & bottom rollers
~ Driven rollers with 2 speeds

- Typical equipment:
VOLLMER, mod. VWM

uss

350

1,000

500
3,238

10,900

4,900
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42.03 One Levelling plate

- Minimum size:

200 x 900 x 75 mm

~ Maximum size:
250 x 1200 x 100

mm

- Typical equipment:
ARMSTRONG (USA)

42.04 One Anvil for wide bandsaw blades

- In solid cast steel with hardened face

- Minimum size:
200 x 150 x 100 mm deep

- Typical equipment:

ARMSTRONG

42 .05 Onme Tensionigg»bench

-~ To be manufactured locally on the
expert's specifications

42.06 One Combination straightedge and tension

each gauges for wide bandsaw blades

- Size: 4" x 26
6" x 28
6" x 32
6" x 36
8" x 32
8" x 36
8" x 40

ft.
ft.
ft.
ft.
ft.
ft.
ft.

- Typical equipment:
SANDVIK or Spear & Jackson (Sweden, UK)

uss

627

580

200

190
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US$
42.07 One Tensioning & levelling hammers for
each wide bandsaw blades
- Dog head hammer 1 1/2 1b
- Cross face hammer 1 1/2 1b
- Twist fact hammer 1 1/2 1b
- Typical equipment:
SANDVIK or Spear & Jackson 250
42.08 One Swaging tool for wide bandsaw blades up to
18 gauge (1.2 mm) thick
- With 8 mm swaging die
- Spares required:
2 spare dies
2 spare anvils
2 stationary clamp screws
2 moving clamp screws
~ Typical equipment:
ARMSTRONG, mod. No. 2 660
42.09 One Swanging tool for wide bandsaw blades up to
17 gauge (1.47 mm) thick
- With 12 mm swaging die
- Spares required:
2 gpare dies
2 spare anvils
2 stationary clamp screws
2 moving clamp screws
- Typical equipment:
ARMSTRONG, mod. No. 4 660

42,10 One Side dressigg tool for wide bandsaw blades

~ Spares:
2 spare dies
2 spare tooth stops

- Typical equipment:
ARMSTRONG, mod. 5500 - B 660
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Us$
Welding clamp for wide bandsaw blades
- Forging anvil must be easily raised and
lowered by fcot or hand lever
- Capacity: blades up to 200 mm minimum
- Typical equipment:
ARMSTRONG, mod. No. 62 (USA) 670
Lightweight oxy-acetylene welding equipment (set)
- For: 1) Repairing of craked bables;
2) Weld-jointing of blades instead of
brazing.
- One lightweight torch with nozzle sizes 1 - 10,
complete with nozzle cleaners, spanners and
storage box
- One red lightweight connecting hose approx.
5 meters long
.2
- One acetylene regulator, range up to 15 1lb/in
2
- One oxygen regulator, range up to 15 1b/in
- One gas economiser and all necessary connectors
- Two spark lighters
- Two sets spanners and keys
- Six welding goggles
- Five kg 37 nickel steel welding rod 1.6 mm dia.
- Typical equipment:
B.0.C. Ltd., (UK) 1,060

Lap grinding machine for wide bandsaw blades

- Capacity: up to 200 mm minimum blade width

- Adjustable grinding angle

- Typical equipment:
ELECTRO-APFARATUS~-SAU
"IDEAL", mod. SM 201 (FRG) 4,340




42.14 Ine
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42,17 One
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Bandsaw swaging clamp

- Capacity: 50 uyp to 200 mm minimum
blade width

- Clamping jaws: 800 mm long minimum

Blade height adjustment

Typical equipment:
VOLLMER, mod. No. 1302

Electric muffle furnace

- Infinitely adjustable temperature
up to 1000° C

- Built-in pyrometer & protective fuses
- Typical equipment:

VOLLMER, mod. No. 3300

Brazing clamp for W.B. blades

- Minimum blade capacity: 200 mm

- Brazing irons of non-scale type

Equipped with 4 clamping points

Typical equipment:
VOLLMER, mod. 3121

Saw tooth punch press for W.B. blades

- For wide bandsaw steel up to 2 mm thick

Tooth pitch up to 60 mm

Drawing of tooth profile to be provided
by the expert

Typical equipment:
ISHIDA or FUJI, or SHODA (Japan)
VOLLMER

Bandsaw shears

-~ For blade width up to 200 mm

- Typical equipment:
VOLLMER, mod. No. A-360

uss

420

3,375

1,650

1,700

300
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Butt welding machine

For blade width up to 50 mm

Typical equipment:
VOLLMER, mod. BS 2 1,800

Automatic sharpening machine for circular saws

and narrow band saws

For circular saw dia. 1017 to 600

Band saw width up to 60 mm

Bevel and straight grinding

Hook angle from-10° to + 30°

Tooth pitch: 5 to 60 mm

Feeding speeds: 30 to 80 teeth/min

Tooth height adjustment: from 3 mm upward
Built-in cams for standard and hooked tooth types
With indexing device size Il/

Grinding wheels for two-year operation

Typical equipment:
VOLLMER, mod. CNE 9,000

Circular saw blade tensioning equipment (set)

For blade dia. up to 500 mm
One dog hammer

One cross—face hammer

One set straight edges

One anvil block

Typical equipment:
VOLLMER 800

1/

Indexing plate will be purchased when project being implemented.
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42,22 One General purpose bench grinder

For off-hand grinding

Sliding attachment for precision sharpening of
chisels, and knives of hand planers

Crinding wheels supply for two-vear
operation

Typical equipment:
VOLLMER, mod. No. 2310 1,000

42.23 One Universal tool grinder:

- With attachments for grinding following
HSS and carbide cutters:

1. Moulding cutters (bore dia. 30 mm)

2. Routing cutters

3. Boring and slotting cutters with plain and
threaded shank (thread M 10)

4., Straight knives of length up to 120 mm

- Six sets of standard and diamond grinding
wheels

- Typical equipment:
GRIFO, mod. U-10-N with following assessories:
ref. Nos. J-B~E-EI-E3-E
(for thread M 10) ~F-GG-GP-I-Y-TA-IR 7,700

42.24 One Automatic grinder for carbide tipped circular saws

- For grinding of tooth front & back
~ S8ix of each type grinding wheels
~ Typical equipment:

' STEHLE, mod. 600 T 3,150

42.25 One Manual side grinder for carbide tipped circular saw

- S8ix of each type grinding wheels

- Typical equipment:
YOLLMER DORNHAN, mod.VODO MF-600 3,225

42.26 One Brazing equipment for carbide tipped circular saws:

~ Typical equipment:
VOLLMER DORNHAN, mod. VODO L-600 2,325
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42.28
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42.30

42.31

42.32

42.33
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One Automatic knife grinder

- For knife length up to 600 mm
- Simultaneous grinding of up to 4 knives
- Wet grinding

- Typical equipment:
LORCH, mod. V6/C

One Manual bandsaw setting machine

Bandsaw blade width up to 45 - 50 mm

Tooth pitech 3 to 24 mm

Centering adjustment for blade thickness

Additional raker set equipment

Typical equipment:
VOLLMER, mod. AN-S-1A

One Device for setting and balancing cutter blocks:

- Typical equipment:
WACO (Sweden), mod. SIBA

One Knife balanciqgﬁstand:

- For balancing loose knives in paris before
mounting on cutterblocks

- Typical equipment:
ROBINSON, mod. ZX

One Pick-up van

One Air conditiomer

One Typewriter
-~ Enelish keyboard

3,500

370

900

400

13,000

700

700
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Us$
42,34 Four Overhead fans 800
Sub-Total Non-Expendatle Equipment 81,712
43.00 Building
43.01 Electrical supplies for the installation of equipment
(107 of equipment value) 5,711
49.00 Total cost of Equipment and Building Component 90,661
Miscellaneous
51.00 Operation and maintenance of UNDP-supplied equipment 4,500
52.0C Reporting cost 4,000
53.00 Sundry 2,000
59.00 Total cost of Miscellaneous Component 10,500
99.00 GRAND TOTAL UNDP CONTRIBUTION 312,400

(Rounded figure)
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II H - WORK PLAN
A preliminary work plan will be attached to the final project

document and will be considered as part of it.
A detailed, final work plan will be prepared by the expert at

the start of the project and updated periodically.

IT I - PREPARATION OF THE FRAMEWORK FOR EFFECTIVE PARTICIPATION OF
NATIONAL AND INTERNATIONAL STAFF IN THE PROJECT

The activities necessary to achieve the project's immediate
objectives will be carried out jointly by the national and international
staff assigned to it. The government will provide all the requisite
facilities for the implementation of the project. The respective
roles of the national and internatiomal staff shall be in accordance
with the established concept and specific purposes of technmical

co-operacion.

IT J ~ DEVELOPMENT SUPPORT COMMUNICATION

Not applicable.

IT K - INSTITUTIONAL FRAMEWORK

The Government Implementing Agency will be the Bangladesh
Forest Industries Development Corporation (BFIDC) of the Ministry
of Agriculture. The execution of éhe project will be the
responsibility of the Project Manager of the BFIDC Complex at

Chittagong.




- 81 -

IT L - PRIOR OBLIGATIONS AND PREREQUISITES

1. Prior obligations

None.
2. Prequisites

The Govermment Implementing Agency will take all the necessary
steps to insure that its inputs are provided on time in accordance
with the work plan. In particular, upon the approval of the project

the Government will:

a) allocate the necessary funds and facilities for the
establishment and operation of the project;
b) assign counterpart staff, as indicated in the project

document (see Part II G.l), and other required personnel.

If one or both prerequisites fail to materialize UNDP

may, at its discretionjeither suspend or terminate the project.

I1 M - FUTURE ASSISTANCE

Further assistance, if any, will be determined by a review of

the project three months before its scheduled completion.

PART III, SCHEDULES OF MONITORING, EVALUATION AND REPORTS

III A - TRIPARTITE REVIEW MEETING

A special review to consider the necessity for further

assistance should take place three months before project completion.

III B - EVALUATION
The project will be subject to evaluation, in accardance with
the policies and procedures established for this purpose by UNDP.
The organization, terms of reference and timing of the evaluation will
be decided upon by consultation between the national authorities,

UNDP and UNIDO.




I1I C~ REPORTS

1. Progress Reports

These will be submitted at six months' intervals according to

the format prescribed by UNDP.

2. Technical Reports

These will be prepared by the project staff according to the

titles listed in the Outputs.

3. Terminal Reports

A terminal report will be prepared by the expert in the
project for UNIDO's review three months prior to the completion of the
project. It will be submitted formally by UNIDO upon completion of

the project.

The report will provide a comprehensive review of project
activities, a detailed assessment of its results, and long~term

recommendations.
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ANNEX VII
UNITED NATIONS DEVELOPMENT PROGRAMME
DHAKA, BANGLADESH
DRAFT PROJECT DOCUMENT
COUNTRY BANGLADESH
LOCATION: Bangladesh Forest Industries Development

Corporation, Kalurghat Complex, Chittagong

PROJECT TITLE: Establisiment and Operation of in-plant
Machine and Equipment Maintenance Facility

PROJECT NUMBER:

DURATION: Two years
PRIMARY FUNCTION: Direct support
SECONDARY FUNCTION: Institution Building

SECTOR GOVERNMENT CLASS:

UNDP CLASS:

CODE:

GOVERNMENT IMPLEMENT ING Bangladesh Forest Industries Development
AGENCY: Corporation (B.F.I.D.C.)

EXECUTING AGENCY: United Nations Industrial Development

Organization (UNIDO)
GOVERNMENT INPUT:

UNDP INPUT: Us$ 507.250
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PART I - LEGAL CONTEXT

To be detailed in final project document.

PART II - THE PROJECT

PART II A - Development Objectives

The project aims at contributing towards the fulfilment of the
following development objectives of the current five year plan:

a) To economize on the use of forest resources and reduce
waste in their utilization.

b) To meet household and institutional demand for low-cost
wood products,

The contiruing contribution of BFIDC, Kalurghat Woodworking
Complex is of vital importance in respect to the foregoing objectives.
To this end, maintenance of the machinery and plant in this complex
must be ingstituted and continuously applied.

Immediate Objectives

The immediate objectives of this project are:

1. To estabiish and make operational a maintenance workshop which
will ensure mobilization of plant, machinery and manpower within the
BFIDC complex.

2, To provide "hand on-the-job'" training to BFIDC personnel in
specialized maintenance activities such as:

a) Rehabilitation of worn and damaged machines and plant;

b) Rewinding of electric motors;

c) Repair of electrical equipment;

d) Improvement of machine capacity and capability;

e) Boiler plant operatien, safety and repailr;

f) Manufacture of required spare parts;

g) Introduction of repair and preventive maintenance system;

h) Repairs te hydraulic and pneumatic systems;

i) Repairs of gauges, instruments and recorders;

3) Preparation of maintenance manuals;

k) Institutionalization of the maintenance concept;

1) Introduction of proper records of machine break-downs, infor-
mation on equipment, stocks of spares, re-order levels, etc.

m) Introduction of simple costing systems for the maintenance of
operations in the whole plant.
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3. On completion of this project, the capability should exist to

maintain the complete manufacturing facility of the Complex in good
working order; this capability will apply to persomnel in addition

to equipment.

PART II C - Background and Justification

The population of Bangladesh is estimated at 90 (ninety) million
with an annual population growth of 2.6 percent. This makes
Bangladesh one of the most populeus countries in the world with an
average net income of only US$ 120 per annum.

Bangladeshk has a predominantly agricultural economy, but in
recent years, industrialization has increased substantially. Indus-
trial production rese by more than 9.2 percent in the fiscal year
1981. 1In the forestry sector, the increase has been recorded as
23 percent,

Requirement for low-cost furniture and wood products

Much of public capital investment in the physical planning and
housing sector is allocated to the construction of essential public
servants' housing, offices and institutional buildings. To date, the
supply of housing for government employees has only satisfied 4.3
percent of the requirements. To meet this demand for basic shelter,
the government, mindful of its limited resources, has called for
implementation of remedial measures; this will include such projects
as:

a) Large scale preductien of low-cost semi-permanent housing units;

b) Production of core unit housing;

c) Standardizatien of resiaential housing for use by Govermment
empleyees;

d) The standardization ef bduilding structureg which will be com~
patible with joilnery components such as windews and doors.

With the objective of providing residential accomodation to
public servants in major cities, the Bangladesh Public Works Depart-
ment has planned to build,in the second five year plan, a total of
30,000 semi-permanent low-cost housing units and 10,000 multdi-
storied flats at a cost of Taka 3,440 million (US$ 152 million at
Tk 22.6 = US$ 1),

In additien, necessary accomodation 1is scheduled to te provided,
at a cost of Tk, 2,350 millien for the basic administrative and de-
velopment personnel in a number of new District, Sub-divisional and
Thana Headquarters expected to be created in the country.

Budgetary commitments have also been entered in the second Five
Year Plan for the construction of 15,500 additional classrooms for
existing primary schools; 2,000 new schools, development of 10,000
existing secondary schoels and 48 primary teacher training institutes.,
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Most of the 40,000 existing primary schools lack adequate fur-
niture for students and teachers. The five year plan provides for
the supply of 960,000 low benches for children and 123,000 teacher
chairs. In addition 77,400 blackboards and 34,000 first aid hoxes
will be supplied.

In the health sector, a total of 2,727 new hospitals and clinics
are expected to be bBuilt in the period 1980-1985.

The need for low—cost heusing, institutional facilities, and
related wood products, 1s expected to grow by staggering propertions
in the years ahead, considering that the population 1s expected to
grow by 62.9 million in the period 1981-2000.

Forest reseurces

Bangladesh has about 3,3 million acres of forests under the
management of the Forest Department, and 2.4 million acres of un-
classified state ferests under the centrol of the District autho-
rities in the Chittagong Hill Tracts.

The country's richest forest resources occur in Chittagong and
the Chittagong Hill Tracts Districts, with other forest areas in
the Khulna, Tangail and Dimajpur Districts.

Plantation forests were established by the Forest Department
as early as 1972, and today cover about 400,000 acres. The early
inland plantations consist mainly of Teak. Since 1374, emphasis
shifted towards valuable non-Teak species and fast-growing local
and exotic gpecies. A number of ""superior class" fropical hardwoods
are currently available for furniture making. Teak is at present being
exported in sawn form te the People's Republic of China,

However, the timber supply does not cover the needs of the wood-
working industry due to the quick depletion of more accessidle flat-
land forestg. 1In fact, timher availability sharply declined from
0.61 cubic feet to 0.30 cubic feet per capita detween 1965 and 1977.
On the basis of the minimum per capita consumption, the total require-
ment of quality timber in the country 13 estimated to be 70 millien
cubic feet in 1984-1985, dut the supply is expected to reach only
24 millien cubic feet.

The increase in construction activities in the second five year
plan is considered as bBeing the main fa:tor for the deterioration
of the timber supply situation.

The Farest Department 1is undertaking an ambitious afforestation
programme but, because hardweod ferests have a long plantation
cycle, future exploitation of forest resources will pose the problem
of moving to more difficult terrain in the east of the country.
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In the face of continued shortage of timber supplies, the current
development plans call for the implementation of specific measures for
the optimal utilization of forest resources both at extraction and
wood processing levels in order to: (1) meet household and insti-
tutional needs for wood preducts and (2) develop the capability of
earning foreign currency through export of furniture,

In particular, the current five year plan calls for: (1) the
modernizatien and restructure of existing industries in order to
maximize eutput and productivity, increase the quality of products
and reduce waste; (2) acquisition of the technial know-how necessary
for the production of wood products for export markets.

The Woodworking Secter and the Rele of BFIDC

The history of mechanized woodworking processing in Bangladesh
is relatively recent, if compared to other countries in the region.

Prier to the partition of the Sudb-continent in 1947, practically
ne machines were utilized in the processing of timber and small
family-centered workshops simply used hand tools and artisanal
techniques,

The period 1947 - 1960 marked the introductien of weoodworking
machinery and the Beginning of the woodworking industry. In 1959,
the autoncmous body of the Forest Industries Development Corperation
was set up under the Ministry of Industry to promete and spearhead
<he development of the forest industries.

The following year, the Central Forest Research Laboratory was
established at Chittagong by FIDC. In the same year, the first
wood preservation unit and attached sawmill were established in
Chittagong - the first nucleus of what today is the BFIDC woodworking
complex,

The Complex was gradually expanded over the years to include:

a) In 1962, the first mechanized furniture and joinery
plant in the country, the Cabinet Manufacturing Plant (CMP, with
attached sawmill and dry kiln, now only producing windows, doors
and related sawn timber requirements.

b) In 1965, a new furniture plant, the Furniture Industry
Development Company (FIDCO) and attached dry kiln -~ is today the
largest furniture factery in the country.

c) In 1966, the Chittagong Board Mill (CBM), today invelved
in the manufacture of flush doors,




-~ 88 -

d) Finally, a particle board plant was added to the Chittagong
Complex in 1981, which 1s also geared to the production of
sliced veneer and ready-veneerel particle board panels (PB + VP).

Woodworking facilities were established by BFIDC also in other
parts of the country:

a) The Eastern Woodworks and the Cahinet Manufacturing Plant
at Dhaka, today preducing furniture and joinery;

b) A weod treating plant and a door and window manufacturing
unit at Khulna;

c) A plywood and tea chest plant with attached sawmill at
Dchazari in the Sangoc Valley.

BFIDC's most medern wood processing facilities are those of the
Lumber Processingz Complex established in 1972 at Kaptal and include
sawmilling, wood treatment and kiln drying. The Complex is also
equipped with a self-contained moulding/planing unit, which, however,
is largely unutilized,

Thus, today the Bangladesh Forest Industries Development
Corporation, under the Ministry of Agriculture,covers the largest
grouping of forest industries acttvities in the country, spanning
from log extraction to secondary wood processing activities,

BFIDC's total manpower, including its rubber plantation project,
is about 4,000 of which 865 are engaged in timber extraction and
over 1200 in weod processing activities.

The Furniture and jofnery sub-sector,

Most furniture and jotinery is still produced in the country with
hardly any machinery, em an artisanal and semi-artisanal basis, by
an estimated 700 small workshops scattered around the country,
employing about 3000 persons.

The organized private sector, where some degree of mechaniza-
tion exists, consists (according to a 1976 survey) of about 47 fur-
niture and joinery unics, with an estimated total annual turnover
of Tk. 21.6 millten.

In the public sector, the BFIDC operates two furniture plants
(at Chittagoeng and Dhaka); three plants for the production of
doors and windows (at Chittagong, Dhaka and Khulna) and one flush
doors' plant at Chittageng. BFIDC's sales volume in furniture and
joinery products amounted to a tetal of 26.3 million Taka (about
USe 1.16 million) in the fiscal year 1981-1982.
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The BFIDC's furniture and joinery plants are considered the
largest in the country. In particular, the Corporation’s furniture
plant at Chittagong, FIDCO, is provided with the largest concentra-
tion of heavy duty woodworking machinery, and accounts for the
largest share in BFIDC's furniture sales. Current manpower of the
plant is 220,

Problems of maintenance in the Kalurghat Comnlex

The Complex has five distinct units; namely: 1. CBM, Chittagong
Board Mills; 2. PB + VP, Particle Board and Veneering Plant; 3. WIP,
Wood Treatment Plant; 4., FIDCO, Furniture Manufacturing Plant and 5.
CMP,Cabinet Manufacturing plant.

No planned maintenance system exists within the complex. There
are no facilities to manufacture spares, carry out motor rewinds, or
to make exhaust duct and blowers. Preventive maintenance is not in
force. Engineers have no specific responsibility or knowledge of
maintenance practice. Many instruments, recorders, gauges are
unusable due to lack of attention. Machines and plant run until
broken down, resulting in loss of production until the required
action 1s taken. Production in the Particle Board Plant stops at
least once per shift due to breakdown.

Many of these machines could give useful service for many
years if proper maintenance actions were effected. The Wood Treat-
ment Plant comprises a large steam generation facility with
attendant pumps, condensers, chambers, valves and pipe runs. Also
included are vacuum chambers, steam receivers and injection pumps,
In conclusion, the entire complex requires,as a priority, concen-
trated mechanical and electrical attention to ensure continuing
operation as well as training of perscnnel to perform these func-
tions.

Summary of problems

Whilst the complex consists of five distinct units, some of these
units utilize similar types of machines. Thus, the areas may be
classified into three groupings.

a) Wood cut -ing and shaping machines;

b) The particle board and veneering plant;
c¢) The wood treatment plant.

Group A
The main area of difficulties can be defined as follows:
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1. lack of skilled persennel.

2, Machines have been in opzration since 1960 and few . 2 parts
are available for them now.

3. Machine accuracy has deteriorated over the years due to wear
and tear and lack of preventive maintenance.

4, Electric motors and cemtrol circuits require rewinding and
repairing.

5. No in-plant facility exists for the production of the compcnents
required to maintain the machines.

6. Manuals and documentation are not available.

7. Most important, there 1is no centralized maintenance control.

Group B.

This plant began operations in 1981, but the machines in use
date from 1970. Many electrical, hydraulic and mechanical failures
have occurred since commissioning. These failures cause untold
loss of production, and again no centralized maintenance comntrol,
or system is in operation.

Group C.

This plant presents many problems: untreated water is used
and has resulted in hard scale formations within the valves and pipe
runs. No facilities exist to repair valve seats or to manufacture
stems, glands, and other components. No capability exist for pipe
fabrication and no documentation or drawings are avallable, and
again no planned maintenance or control is exercised.

Conclusions

The maintenance facilities and functions of the complex require
urgent and intensive corrective measures. Failure to do so will
affect the capability of the complex to meet the existing and projected
demand for low-cost furniture and joinery. Iudeed the situation at
present i1s greatly affecting the profitability of the complex. This
Technical Assistance Project will enable the BFIDC Kalurghat Complex
to meet much of this demand with existing machines and plant. There
is at present in the complex one centre lathe which 1s not opera-
tional and is so worn out that repair is not pessible. One shaper
which can be made operational and one pedestal drill which is in
working order. No vices or tools -xist, No main area has been
utilized for a workshop. Various small areas throughout the complex
with a few tools in each constitute the existing maintenance facility.
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PART II D - Qutputs

1. Maintenance workshop installed and operational.

2. Manufacture of spares and components for in-complex repair and
maintenance operations.

3. Rehabilitation of worn, unused and damaged machines and plant.

4, Operational repair and preventive maintenance <ystem.

5. Electric motor rewinding capability and effective electrical
repair capability.

6. Attaimment of proficient maintenance skills, by counterparts
and technical personnel emsuring continuity of the maintenance
function on completion of the project.

7. Manuals en repair procedures (electrical and mechanical).

8. Manuals on preventive maintenance schedules and procedures.

9. Improved output and productivity within the complex.

0. Increased quality of products and reduced waste.

PART IT E - Activities:

1. UNIDO Recruitment:

UNIDO will ensure timely recruitment of suitably experienced
and qualified experts for the posts.

2. Estatlishment and operatlion of the Maintenance workshop:

Duty station Chittagong with travel as required within the
country.

Machine/Mechanical Maintenance and Repair Expert (24 m/m)

Instrumentation/Electrical Maintenance and Repair expert
(26 m/m)

The activity is aimed at developing, within the complex, the
facilities and personnel capability to ensure repair and preventive
maintenance operations, relevant to the needs of the complex,

The activity will cover the following tasks:

a) Design and preparation of workshop layout.

b) Assistance in the installation of the equipment.

c) Supervision and training of counterparts and technicians in
the use of the workshop equipment.

d) Establishment, organization and supervision of an efficient
breakdown repair function.

e) Devising and implementation of an appropriate preventive main-
tenance function.

f) On-the-job training of counterparts and technicians,

g) Preparation of manuals on repair methods.

h) Preparation of preventive maintenance schedules and instruction
manuals.
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These activities are specified in detail in the duties section
of the job descriptions which form an integral part of this project
document.

The Experts, in collaboration with the Managing Director and
with the assistance of the Project Managers will have the required
managerial and technical authority to implement and maintain their
recommendations. The angineers and other technical personnel will
report to the experts.

PART II F - Inputs

A, Govermment Inputs

Counterpart personnel (all to be lecated at the BFIDC Kalurghat Complex)

Proposed duration

Chief engineer 24 months
Deputy Chief Engineer 24 months
Assistant Engineer Mechanical 24 months
Assistant Engineer Mechanical 24 months
Assistant Engineer Electrical 24 months
Assistant Engineer Electrical 24 months

Other personnel:

Foremen ~ as necessary 24 months
Techniclans as necessary 24 months

The Govermment will ensure that counterparts are always assigned
to experts. BFIDC will ensure recruitment of engineers and other
technical personnel as necessary.

Training:

BFIDC will ensure support to on-the-~job training efferts of
UNIDO personnel as and when requl -ed.

Govermment provided building and equipment:

a) Maintenance materials and supplies

b) Cutting tools

c) Spares as required for pon-UNDP supplied machines
d) General operating supplies

e} Office area for experts and furniture

f) Work benches

g) Tool cabinets

h) Lockers

i) Trolleys




- 93 -

Buildings:

The Govermment will provide the workshop area and office premises
required for the proper implementation of the project and will be
responsible for any necessary addition to and/or modificatiom of
the existing FIDCO facilities, as required. The minimum covered area
will be 1,600 square feet.

Total cost of materials and building component Us$
Miscellaneaus:

Operation and maintenance equipment:

The cost of maintenance of the machinery supplied by UNDP will
be borne by the UNDP budget for the duration of the project, with the

exception of labour cost which will be borme by the Govermment.

The entire operation (fuel cost) and maintenance cost of the
externally supplied vehicle will be borne under the UNDP budget.

The cost of utilities related to the use of project premises
(workshop and office) and the operation of the externally supplied
equipment will be borne by the Govermment.

The cost of translating into Bengali and reproducing training
material and reports w_11 be borne by the external budget

Sundry:

Sundry expenses related to the operation of the workshop will
be borne by the Govermment with the exception of those expenditures
which would normally be borne under UNDP contributioms.

Total cost of miscellaneous components Us$

Total Govermment contribution: Uss

B. Description of UNDP inputs:

Duration uUs$
1. Project personnel
(1) Machine and mechanical
maintenance expert 24 m/m 168,000
(2) Instrumentation and electrical
maintenance expert 24 m/m 168,000

Total 48 m/m 336,000
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Support Pcrsonnel

(1) Administrative Assistant

cum secretary 24 a/m
(2) Typist/Clerk 24 m/m
(3) Driver mechanic 24 m/m

(4) Other personnel costs
Total

Expert travel

Non Expendable equipment

One pick-up van 4-wheel drive
One airconditioner for office
Two typewriters

Centre lathe
With all options 1,900 mm between centres

Universal milling machine
With all options, Bridgeport type

Surface grinder

With all options, Jones and Shipman type
Hearth and anvil

Pedestal grinder

Mechanical saw

Ram Hydraulic press

Set gauge blocks

Height master and riser

Cast 1ron surface table

Sub-total nnu-expendables

600

20,000

25,000

28,000
1,500
450
1,500
2,000
2,000
3,000
2,000

93,750
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EXPENDABLE EQUIPMENT Us $

- - -

Cast Iron Angle Piates 300
Parallel _Slips 200
Spirit Leval 200
Sine Bar 200
Engineers square (Control) 150
Micrometres (Set) 1,500
Vernier and Calipers (Set) 200
Steel and Tape Rules 400

300

200

700

Feeler, Badius and Thread Gauges
V Blocks

Vernier Height Ganges

Dial Test Indicators 350
Bevel Protractor Coab, Set 300
Calipers, Dividers, Oddlegs

Trammels, Scribers, Punches

Marking Dye, Clamps Jacks 500
Six Seta of Hand Tools in Wheeled Boxes 4,000
Mallets Hack Saws Allen Keys Tap Wrenches

Wrenches, Pipe Wrenches, Socket Wrenches,

Hammers Chieels, Screw Drivers Clamps, Files 3,500
Try Squares 100
Vices + Pipe Vice 1,500
Pipe Threaders 1,000
Ratchet Cable or Chain Hoist koo
Drills Taps Dies Lathe Tools

Hacksaw Blades Centre Drilla 4,000
Thread Sealants, Ptfe Tape, Locktite

"O" Ring Mapufacturing Kite 300
Made up Kits, Springs, Terminals, Fuses

Washers, Dowels, Screws, Nuts, Cap Screws 1,000
Drawing Office Board + Supplies 3,000
Supplies + Tools for Electrical Repairs +

Motor Rewinding Shop 34000

Subtotal expendable equipment = 27 4900
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Building

Electrical Supplies for Installation of

Machines and Plant (10¥ of Machirery Cost)

Sub=total Building Component

Miscellaneous

Consamption of fuel, servicing/maintenance
of wvehicle, drivers uniforms ete.
Tripartite Review Meetings

Reporting Cost
Other unforeseen expenditures

Sub=total cost of Miscellaneous component

GRAND TOTAL OF UNDP INPUTS

1.
2.

Je
4,

Se
6e

Project Personnel

Support Personnel

Experts Travel

ipment
(a) 1len exnendable $ 93,750
(b) Expendable 27,900
Building
Miacellanecus

12,000

12,000

5,000

3,000

3,000
5,000

14,000

336,000
14,400
7,200

121,650
12,000

16,000

507.25Q




- 97 -

PART II G - Work plan

A preliminary work plan will be attached to the fimal project
document and will be considered as part of it.

A detailed, final work plan will be prepared by the experts
at the start of the project and brought forward periodically.

PART IT H - Preparation of the Framework for Effective Participation
C7 National and Internationmal Staff in the Project

The activities necessary to achieve the project’'s immediate
objectives will be carried out jointly by the national and interma-
tional staff assigned to it. The Govermment will provide all the
requisite facilities for the implementation of the project. The
respective roles of the natioral and intermational staff shall be
in accordance with the established concept and specific purpose of
technical cooperationm.

PART II I -~ Development support Communication

PART II J ~ Institutional framework

The Government Implementing Agency will be the Bangladesh
Forest Industries Development Corporation (BFIDC) of th> Ministry
of Agriculture. The actual execution of the project will be the
responsibility of the existing furniture plant FIDCO of the BFIDC
Complex at Chittagong.

PART II K ~ Prior Obligations and prerequisites

1. Prior obligations

2, Prerequigsites

The Govermment Implementing Agency will take all the necessary
steps to ensure that its inputs are provided in time according
to the work plan, In particular, upon the approval of the project
the Govermment will:

a) allocate the necessary funds and facilities for the establish-
ment and overation of the project;
b) assign the necessary technical and support persomnel.

If one or boh prerequisites fail to materialize, UNDP may
at its discretion either suspend or terminate the project,
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PART II L - Future assistance

Future assistance, if any, will be determined by a review of

the project three months before its scheduled completion.

PART ITI SCHEDULTS OF MONITORING, EVALUATION AND REPORTS

PART III A - Tripartite review meetings

The project will be subject to a mid-term technical review some

twelve months after its starting date. A speclal review to consider
the necessity for further assistance should take place three months
before project completion.

PART III B - Evaluation

T:.. project will be subject to evaluation, in accordance with

the policies and procedures established for this purpose by UNDP.
The organization, terms of reference and timing of the evaluation
will be decided upon consultation between the natiomal authorities,
UNDP and UNIDO.

PART III C - Reports

1.

Progress reports

These will be submitted at six monthly intervals according

to the format prescribed by UNDP.

2.

to

3.

Teclirical reports

These will be prepared by the experts and project staff according
the titles listed in the outputs.

Terminal Reports

The terminal report will be prepared by the experts for UNIDO's

review two months prior tn the completion of the project. It will
be submitted formally by UNIDO upon completion of the project.

The report will provide a comprehensive review of project

activities, a detailed assessment of its results and long-term
recommendations,
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UN'TED NATIONS INDUSTRIAL CEVELOPMENT ORGANIZATION

Duratio~

Date recuired

Duty st2tion

Purpose o project

Duties

UNIDO

BFIDC Kalurghat project

JOB DESCRIPTION

Machine and mechanical maintenance expert

Two vears

As socn as possible

Chittageng/Kalurghat with travel as required.

To previde technical assistance to the Bangladesi Forest
Industries Corporation (BFIDC) Kalurghat Woodworking Complex
In the establisiment of a maintenance workshop and to impart
on-the~job training te BFIDC personmnel.

The expert will be stationed in Chittageng and will be
required to:

1
2)
3
4)
5)

6)
7)

8)

9)

Design the lavout of the maintenance workshop and su-
pervise the installation of the machines and plamt.
Supervise and ensure maintenance of all machines and
plant within the cemplex.

Devise and implement an effective maintenance system

in the cemplex.

Supervise and train counterparts te carry out maintenance
activities independently.

Develop the capability to manufacture spare parts

and train counterparts and technical personnel in the
operation of the workshop machines.

Develop and prepare a preventive maintenance system,
Devise and implement proper recording systems for centrel
of spares and re~order levels.

Introduce simple costing systems for maintenance
operations in’ the whole plant.

Prepare a report summarizing his activities and recom-
mendations.

Applications and communications regarding this Jou Description shoufd be sent to:

Project Personnel Recruitment Section, Industrial Operations Division
UNIDO, VIENNA INTERNATIOMAL CENTRE, P.0. Box 300, Vienna, Austria
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LANGUAGE:
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Diploma or trade certificate in mechanical engineering.
Certificate of competence in the maintenance and running
of boilers and ancillary plant. Experienced in the mainte-
nance and repair of pneumatic and hydraulic systems and
circuits, Experienced in the installation af plant
machines and equipment. Experienced in establishing and
commissioning maintenance workshops and systems. Must

be capable of imparting technical training and on-the-job
training to natioral staff. Experience in developing
countries is essential. Should be an experienced super-
visor and be capable of instituting simple cost controls

English.

B !
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UNITED NATIONS

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

[s2a}

Duty stazizn

Purnose »f preject

25

UNIDO

BFIDC Kalurghat preject

JOB DESCRIPTION

Instrumentation and electrical maintenance expert.

Two years.

As soon as possible

Chittagong/Kalurghat with travel as required.

To provide technical assistnce to tue Bangladesh Forest
Industries Corporation (BFIDC) Ralurghat weodworking complex,
in the establishment of an electrical workshep and to impart
on~the~job training to BFIDC's personnel.

The expert will be stationed in Chittageng and will be
required to:

1) Supervise and design the installation of the electrical
workshop equipment,

2) Prepare designs for specialized tools and equipment to
be manufactured in the workshop for use in motor rewinding
and specialized electrical repairs.

3) Supervise and ensure electrical maintenance of all
machines and plant within the complex.

4) Devise and implement an effective maintsnance system
in the complex.

5) Supervise and train counterparts to carry out mainte-
nance activities independently.

6) Develop capability in the electrical workshop for
motor rewinding, control coils rewinding, instrument
calibration, rectification and modificatien of existing
povrer distribution and protective devices as required
for safe operation of plant and machinery.

7) Devise and implement proper racording systems.

8) Introduce simple costing systems for maintenance operations.

9) Develop and prepare a preventive maintenance system.

Applications and communications renarding thrs Job Description should b2 sent to.

Project Parsonnel Recruitmant Secrion, Industrial Operations Divisinn
] '

UNIDO, VIENNA INTERNATIONAL CENTRE, £.0. Bax 300, Vienna, Austria
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10) Deveiop and prepare simple manuals for machine
maintenance and repair to serve as operating guides.

11) Assist counterparts with managerial and technical
advice, as appropriate.

12) Prepare a report sumrarizing his activities and recom-
mendations.

Diploma of competence, or trade certificate in electrical
technology with 10 years practical experience in the repair
and maintenance of pneumatic, hydraulic and electrical
controls system and circuits associated with the woodwor-
king machineries and plant power distribution. Actual ex-
perience in rewinding of electric motors such as split
phase motors, capacitor motors and polyphase motors from
fractional to 200 horsepower. Should be able to interpret
and work from machine specifications and drawings and to be
able to impart on-the-job training. Experience in de-
veloping countries would be essential. Should be an
experienced supervisor and be capable of institutir_ simple
cost controls,

Engiish.
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UNIDC INVESTMENT CENTRE

Investment Promotion Data Sheet

A joint venture is sought by Bangladesh in the establishment of an
export-oriented furniture plant,

The history of mechanized woodworking in Bangladesh is relatively
recent if compared to other countries in the region. Since 19%3 the
development of the forest industries in the country has been spearheaded
by the Forest Industries Development Corporation, an organization originally
set up under the Ministry of Indusiry and currently operating within the
Ministry of Agriculture,

Today the BFIDC covers the largest grouping of forest industry activities
in the country, spanning from log extraction to primary and secondary wood
processing (see annex 1I).

BFIDC's total manpower, including a rubber plantation project, is of
about 4,000, of which over 800 engaged in log extraction and over 1200 in
wood processing activities., The bulk of the Corporation's woodworking plants
is located in the districts of Chittagong and Chittagong Hill Tracts close to
the country's largest forest rescurces,

The Corporation is now in the process of establishing an export~oriented
furniture plant at the port city of Chittagong on the basis of tiuree favourable
factors:

l, The availability in the area of high quality tripical hardwood
(see annex 1II).

2o The Corporation runs its own logging facilities and produces particle board

as well as veneer.

de The port of Chittagong is located midway between the major market outlets
of the Gulf States and Japan,

A complete detailed engineering wtudy has been prepared by a foreign
consulting firm on the project. The plant is geared to produce anmmally
59000 padroom suites and 5,000 sets of office furniture. The total in-
vestment is estimated at US$ 4 million, which includes over US$ 2 million
worth of equipments At full capacity the plant is expected to absorb an
annual input of about 2,600 m3 sawn timber, 2,600 m3 particle board, 415 3

plywood, etCee
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The Corporation had originally plamnned to implement the project under
a bilateral agreemeut with a foreign governmente. However, a joint venture is
now being sought instead whereby BFIDC would provide most of the required
capitval investment, while the foreign partner would contribute the necessary
managerial, technicai and marketing imow-howe.

The Government is activily encouraging the develomment of the
private industrial sector and has enacted a law to protect foreign
private investment. With a view to channel the private sector's
dynamism into public sector undertakings, the Govermment has decided
to sell shares of major public sector industries., Efforts are also
heing mace to involve putlic sector corrorations in joint ventures

with local and foreign private investors.

Appendices

I. Current onputs of EFIDC.

II. Classification of timber species occurring in Bangladesh

III., Plant layout of proposed furniture factory

IVe Map of Bangladesh

Refs FIAG = PoB
30/1/83
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Appendix I

CUTPU™ CF BFIDC PT™3CESSING PLANTS

-

IN. THg. FISCAL. Yerk 1831 - 19B2

Log extraction

Sawn timbker

Furaiture

Solid wocd doors & windows
Flush coors

Tea ceste

- Plywocd

Partical board
Veneered particle board

wood preservation
(Peles, Posts & Sleepers)

976,570 cft (27.636 m°)
135,950 cft ( 3,847 m°)

12.65 million taka (US$560.028;
211,900 st (19,685 m2)
121,560 sft (11.293 m°)
143,600 sets

1,300,000 sft (120,798 n?)
266,470 sft (24,755 m>)

319,130 sft (29,647 w2

331,820 cft (9,390 m>)




CLASSIFICATION OF TIMBER SPECIES

CLASS X

LOCAL NAME

)

SCIENTIFIC NAME

Superior Tropical Hardwood

Al
e
"
"
e
"
"
"
-
.
"

Tropical Hard Wood

IA!
IBI
.Bl
IBI
OB'
iB'
IBI

Champa
Chapalish
Chikrassi
Gamar
Toon
Jorul
Negeswar
Boilam
Condori
Telsur

Sikoroi

Ga:
Kamdeb
Tali
Pitraj |

Bandarhola

Kanjal
Jam

Misc. Tropical Hardwood

Ocl
'Cl
lcl

Kanak
Haritaki
Banspata
Ceda
Gutgutia
Kerol
Shonalu

Behara

Michelia Champaca
Artocarpus Chaplasha
Chukrassia Tabularis
Gmelina arbcrea
Cedrela toona
Lagerstroemia Spp
Mesua ferrea
Anisoptera

Cinnamomum ceoidodaphne
Hopea odorata

Albizzia P.berth

Dipterocarpus Spp.
Calophyllum Spp.
Dichepsis polyantha
Amoora renituka Spp
Duabanga sorineratioides
Bischofia javanica
Engenta Spp.

Schima wallichi
Terminalia Chebula
Prodocarpus nerifolia
Vitex peduncularies
Bursera serrata
Alpissia Spp.

Cassia fistulla

Terminalia belcrica
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SCIENTIFIC NAME

Class LOCAL NAME
- Jalpai Elaeocarpus Spp.
- Batna Castaropsis hystrix

Tropical Semi-Hardwood

ICI
IC’

Civit
Uriam

Misc.Tropical Semi-Hardwood

ICI
lc|
ICI

Chatian
Raktan
Simul
Chandul
Pitali

Swintounia floribunda
Mangifera sylvatica

Alstonia SCHolaria
Lophopetalum fimbriatum
Bombax malabaricum
Tatrameles nudiflora

Trewia nudiflora
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Plant layout of proposed export-oriented furniture plant in Chittagong
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APPSNDICES

Appendix I Standard dimensioms of chairs

Appendix IT Lubrication of woodworicing equipment

Appendix ITI Costing procedures

Appendix IV Carvide tipped saws for particle board
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ERGONUMIC DATA
oN

CHAIRS, ARMCHAIRS AND LCUNGE CHAIRS

ANNEX IX - APPENDIX I
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14°- 16—+

FOOT REST,|
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18.

22%- 26"
|

HIGH SEAT STOCL

ARMCHAIR

|
)
T-

r~~---ARM VARIATION

-.~&~
b

nd

TeT

~

2
17'_ ’ 8" '\
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Seat and Aym Dimensions

The most crucial measurements of a seat are its

height (distance from the floor) and its depth.

Too often chairs with improper dimensions, and
therefore uncomfortable, are mamfactured and
marketed.

To be comfortable, a seat should be 18" from the
floor, at the most. This height will be satisfac-
tory to possibly 90 of the people and will not
cause any undue pressure or diascomfort to the back
leg muscles. Another important factor is, of
course, the relation between the height and the
depth of the seat: the lower the seat, the greater
the depth. A good illustration of this principle
is the compariscn between a chair and a sofa.

With respect to the arms, one could say that a
distance of atout 20™ between arms is generally
accepted as tke minimum dimension. The height of

. the arms varieas, and it is often determined by the

taste of the individual designer. Generally spea-
king, the most comfortable arms are between 7 and
9" in height.

“DIMENSION TO FIT UNDER TABLE

OR DESK WITH DRAWER
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HIGH-BACK ARMCHAIR
k-2° |

A¥  RELAXNG ANGLES A
e Q-
| 30 ‘I‘ “ \99,
15* - N | :
“ag° \ 15* T —
J.*-;- ‘-9.9\ Wl ' lii Y 1°‘~ \
¥ ) —---{-—_-'. .
: ‘ T F g- J T
) 17* ' i "
PULL-UP ARMCHAIR . = — 1

SEMt LOUNGE ARMCHAIR
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SEMt LOUNGE ARMCHAIR

-
g-6" LOW ARM

16" SEAT HEIGHT

|

R'GH ARM SOFA

[ -BACK. SUPPORT

|~ ,SEAT HEIGHT




- 116 -

3-34"
f
- LOUNGE ARMCHAIR
T- ’ “ “g0°
\ ! \
15° —
, L i0ae \
Lo L
'1{-23- ‘ S T
o ’ 15-16"
i
}
i
! | J.

—_—
-

a¢q< SUPPORT

-l—*/\ \gQ
f\

ARMCHAIR OR SOFA 15'

be—Gig K

-+ ¥
9‘
4 e HIGH BACK ARMCHAIR
j_'f?,:-\- —-CUSHION FCR BACK SUPPORT
e
. |
P .‘\
g =17 »
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ANNEX IX = APPENDIX II

LUERICATION OF WOODWORKING EQUIPMENT
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ANMEX IX - APPENDIX II

LAQ PEOPLE’'S DNEMOCRATIC REDULLIS

~ -

Direction of Forestry Jirection ot University and Technical £ ducation

UNCP / ULNIDO Iintagrated Woodworking Project LAO/T4/010

REFERENCE MANUAL FOR THE WOODWORKING INDUSTRY

Group G MACHINERY MAINTENANCE

Section | SELECTION OF LUBRICANTS

MORSIUIOY] : " ™

Based on a study Drepared by the Tachnical Dapt. of Shell Singapore

Transiated by Counterpart staff from Vientigne Technicol Caitege

Crawings by N.Da UNIDO project

The views exdrassed n the manucl are thase of the suthors and are
not naecessarily shared by UNIDO

Extracts from the manual may be reproduced provides the source is
acknowledged

Qetober 1979




2orsword

expert in that country.

prevalent in Soutk EZast Asis countries.

from the equipment manufacturers,

Pietro 3orretti Thongleua Southavilay
Coordinator Deputy Director of
UNDP/URIDO Integrated Forest Department

Foodworking Project

Vientiane,

The selection of lubricants presented i this zanual is dased
on a study which was 2ads by the Tecknical Department of Shell Sin-
gapore in connection with the assignment of a2 TNIDO wmoodworking

The selection takes into account average operating temperature

The ¥anual is aeant to provide users of woodworking equipment
with & general orientation on the selection of lubricants in those
cases where no specific lubrication inztructions can de odtained

Although She manual has been prepared having in aind the main-
tenance of woodworking equipment, it might also prove to de a useful
guide in the lubrication of general type of equipment.

Khamtenh Chanthalas
Jirector of
University & Technical
Zducation Departaent

Octoder 1979
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Lubricant Code & Bymbol

4 - d
srliunsucnnngoeeguhilive fhog
Equivalent Lubricant Grades

Whiucdegeiighomuey
( wors Gaar 01l )

1. 8hell Macoma 82

2. Mobil 600W Cylinder O{l

3. BP Energol AC 600-C

4, Esso Cylesso TK 140

5. Castrol Cresta Va

6. Celtex Meropa Lubricsnt
No. 6

e = )
quistiogazingzuzeeguliueden

Lubricent Description &
Properties

9 u’iﬁul'\usucaeacﬁaﬁ‘ﬁqun:u'\u
{2 lunaugoanaznh #aunafiud
nuiodug)
[
£0WRui140-180 88U 210" ¥
* L]
9, Dsoudzneulelivda an & ma
ws

[N
.

1. 4 bigh quality industrial
gear o1l capadble of with-
standing sxtrems pressurs
conditions

2. Viscosity ;

140 ~ 180 650 @ 210° F

3. Contsine 5 to 10% aniaal

fat

WSiuteshadu 1

Lubricant to be used for

o. clegchisfonueu

1. Enclosed worm gesxs

muiguc Boaeiigfionuen

Enclosed worm
Geer Lubrication

- og -~
uol 9 nwaducencRgfisauoy
TOPIC 1 Belection of oil

qnu'w:n'ﬂul g5

fiosgu 9 1
oun @

~——
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fa gazchegounseeguhn
Lubricant Code & Sywbol

] L]
azbungucainnnggeejubiiy
Equivulent Lubricsnt Grades

1.
2.
3.
4,
5.

uﬁﬁumuaauhmiucﬁogsia

{ Geur Gresss )

Shell Bimia Grease 'O°
Mobil Grease 480

BP Energrease HTO
Ecédo Deacon EP 1
Caustrol Iopervia KMO
Greuse

Caltex Marfak No. O

quiulozazingzuzuoguhiivanso

Lubricant Description &

Proportiys

~

Q. u\uuuuaauang.n-Su aazuus
wnuga anﬁnq.u.qu cDuuk
gazaugondondaonugy "o*

1.

A high quality loung fibre
#oda soap gresse of semi-
fluid or ‘0* consistency

uKiivmugateahodu

Lubricsat to bes used for ;

- 0c1 -

- [ 7]
e. cdenciigaeomunany
¢. cdosciighomuen

1. Enclosed spur gesrs
2, Enclosed worm gesrse

- -
< ﬂa:}cnaanamu'\n'\u

cdeaciighomuou Enclosed Spur gears
Enclosed Worm gesrs
Q @ .o ~ Q'
Gon 0 awcdembiineuso qogqacnhty| QU0
oy a 1
TOPIC 3 Solection of Grease s ona &
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O AATCHOINVNUL GIUALLCHE)
Lubricgnt Code & Symbol

™ v
~ ve d
srhunguchnnannejuhiinehe)

Equivalent Lubricant Grades

o)

A

'i- d g ~
LVRTI VI T IT- LI TITC§ S TR NG Y
(Spindle 011)

1, Bhell Tellus Ol 15
2. Mobil Velocite 01l 6
3. BP Energol HLP 40

4, Eseo Spinesso 34

5. Castrol HRyapin 4

6. Caltex Bpindura AA

quiuiio woxBngruzeogut
Ducen

Lubricant Description &
Properties

o. uﬁuucangmuquu~uﬁun

¢. "0y : 60-70 8SU 0100 F

0. ucmuuggnngmua) uw~d93nu
puchncduliy gazcdugan

1. A good quality mineral oil

2. Viascoaity :
€0 - 70 85U @ 100° P

3. Contains oxidation inhibi-
tors to prevent gum end
varnish formation

“ d e .
nﬁuucnogiQahmau :
Q. qnﬂuuuugnaNUﬁu gatauy
v .
Fnadugonon €ooo &/um
o b d
¢. RxzUVIMLY

" aq
0. quuy 5RO

Ludbricant to be used for .

1. Bull & roller bearings
over A4000 RPM

2. 011 Mist Lubrication

3. Cut spray

4, Adir Cylinder

. d
G. nzuongu \\ Fosoutibuchey
Y
Qnauuuuqna Nozzle Spray for
ROLLER X lubrication
BEARING . e,
nduauvanahy d
9 gnatung o 8ot
REQULATOR BALL BEARING Torl
a2y fy ey wevgnatuny :
w'“vtgf A SALL BEARING C)
) y 2
FILTER  LUBRICATOR i
- ?,\ auucaoy Grinding Wheel
rt d ' %”7 - . d
azluamby ): ;f:::: pzfufntlunauiin ndduchosd
CUT SPRAY
OIL MIST LUBRICATION
- Q - -~ a
boy © nauc Senubuc oy goamenhly :3”“r
L]
- [
TOFIC 1 Selection o oil voBsY nn 9



no ua:cgogmmunogu’iﬂucgog
Lubrication Code & Symbol

- ¥ o d
a:numaucmﬂnﬁggaoguxuucnog
Equivalent Lubricant Grades

L]

. d sl
vhiiucHendduntyzon
( Lubricating 0il )

1. Shell Tellus 0il 33

2. Mobil Vactra 0il HReavy
Nedium

3., BP Energol RLP 100

4, Easo Teresso 52

5. Castrol Hyspin 100

6., Caltex Regal 0il PC

- . K“ d
quiuunua:anq:u:u I A Ty ]

Lubricant Description &
Properties

,;.. o _da ‘a -

¢. vhbugzunnunanzsashSurtiy
nonby

¢. monugu ¢ 290-300 8SU, 100°P
a ad®* o a

. LgauceoucwoUsauriuc nngy
by aoz cduyng

1. A good quality turbine
type mineral ol

2. Viscoaity :
290 - 300 8SU @ 100° P

3, Containe oxidation inhibi-
tors to prevent gum and
varnish formation

uxﬁucgogiquhmEU :

Lubricant to be used for @

. anauuuucauﬁu cazgnphuny
1] 1]
uahnon 2000 &/um
. ’
é. uuqunﬂuanaﬁ 200 S/um
“ ~
0. a2ole
da ‘
€. qonbnauagndnngy

1. Ball & roller berringa
under 4000 RPM

2., Plain bearings under
400 RPM

3. Roller Chains

4, Priction points, ways,
nlides, etc.

¥
qLUgNa

qnﬁuauudon
Plain bearing

} lRollor bearing

TOPIC 1

2ol
Roller chain
~n g - o
ton o naucdenubiucieg
Selection of oil

~
gozamznhty | Sonnw

Unsgu 9. 1

o
nun 6




- o ﬁo d - oS! K- d
fia gazcNeInuwEeIUALNGCHO) arfiungucinnaggaeauhlivenes)
Lubriceat code & Syabol Equivalent Lubricant Gradea

1. Shell Tellus 011 33

2. Mobil Vactra 011
(Heavy Medium)

3., BP Energol EM 125

&, Esso Coray 50

5. Ceatrol Magna ED

- d “a 6. 1t Aleph 01l
whliucfogtedoty Galtex Alep
(GENERAL PURFOSE OIL)
- - d
quauun ua:zmQ:u:erngm)ana Ludbricant Description &
Properties
Q. mmniecﬁoo'inc%no.sntuca:m 1. A straight mineral oil
) v ove d
vnouw Daheduasteufiiiuchey ::;:;ntzgsugzr 12‘:‘;:
. - - ‘
famnoas, teulbuchiegntuzen required and an inexpensive
5\(‘; oil is desired ‘
. 2. Viecosity : 290 - 330 8SU
¢. @0wgui 290-330 88U @100° P @ 100° ¢
uhbuteehody Lubricent to be used for
o. xeols _ 1. Roller chains
da N 2. ¥riction points, ways
G. \nmun'ma.sngman slides, .':c. v WATE,
od
nuAAY
LUSRICANT
ROLLER CHAMN
- a . po d I e
vom 9 nnue Sonvhiiucien qranaznhly oy
TOPIC 1 Selection of oil vaesy oun O
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finaazcfonnwavaegubiiy
Lubricant Oode & Symbol

4 (]
asfiungucinnageesuhiiy
Equivalent Lubricent Grades

()

whiiutstgdn
{ Bydraulic oil1 )

Shell Tellus 04l 27

Mobil D.T.E 01l Light

BP Energol HLP 65

Esao Terresso 43/NUTO H44
Castrol Hyspin 70

Caltex Rando Q41 A -

2.
3.
4,
5.
6.

- -~ Fe
quiulingazSngznzeeonfiin:

Lubricant Description &
Propertiea

Q Q
S, UquuzuY Yslpangg
C. 90nUg: 140-160 85U 100 P
o “ 4
:nuaOﬁugquuﬂnaﬁuahcngqn
LAY - - = o
o, HaouuzrevcadyofaovesiunaucEamusy
n § Q a Q
G. fwinaucnocduquuon Uaaucel
vl
Uaonuaquuon

4,

1. A high quality bydraulic oil

2. Viscoaity: 140-160 SSU @ 100" P
A bigh viscosity index is
eagential

3. High Chemical stability -

contains anti-axidation agents

Foam resistance ~ containg

apti-foam agents

whiuiteshady

1 Lubricent to be used for :

-1 -

Py o ~ N
a:uu\s\ggnmﬁﬂaﬁunnnunh Low pressure hydrauli systems
i
- a *“ . " o
AJMdLCnuTNIERENeSMAY2eJazluletgan
FORWARD & REVERSE STROKE
HYDRAULIC SYSTEM
a a ’i.. < w Q
om ¢ nucaenuhiu t&elpan QEnmEnhly 0301y
~ a.1
TOPIC 2 Belection of hydraulic oil unssL m; .
ng
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no na:caajmuﬁuseguﬁuu a:numaucmﬁnﬁjneoguxuu
Ludbricant Code & Bymbol Equivalent Lubricant Grades

1. Shell Alvania Grease 2

2. Mobilux grease 2

3. BP Energrease LS2

4, Esso Multi-purpose Grease H
5. Castrol spheerol APL Grease

- - 6. -
uxuumuaanhmauqnan Caltex Marfek Multi-purpose

Bearing grease

quiuliozasSngzuzeegulibuougo Lubricant Description &
Properties
a - 3 “a
9. uquu:uqu‘gmumﬂﬂnuglnn 1. A high quality water-
ua:ﬁquiuﬁnmaﬁuUﬁo ;;::::‘nt multi-purpose
L
¢. vhbumusouznounounanaeoy 2. A 1ithium soap grease of

300ﬁuqu whed ¢ Fo. 2 consistency

vhiivmugoteahmiy ¢ Lubricant to be used for

9 nﬂuQ*Sn nnhuquaa~qn§3u
- 3 U0y = 1. Ball & roller bearings

chunon €ooo &/um over 4000 RPM

¢ uuuT;dongn 2. Plain bearings

* e dive ~ s 3. Exposed screwa & gears
9. ngoxazcdesciisnvtedngun

030t

qnauuuuqnnhuﬂu qnauauuqng CBDUCEBFDSMUGHﬂU
BALL BEARING ROLLFR BEARING SFUR GEAR & PINION

“’W Jrduzuulgyendn
2 ~——PLAIR BEARING

Q
. - - "
ton 2 nue Sonuhlivouso gosnaznhty | 93

- oll
2191 7.31)
TOP1G Belection of greease

-
oua n
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no ua:cnojmuquaoou’iuu a:num.sucmn'\j:)no:]uguu
Lubricant Code & Symbol Equivalent lubricent grades
((\( 1. Ghell Alvania Grense 3
C ) 2. Mobilux Grease 2
. 3. BP Energreage LS 2
H 4, Eeso Fibrax 280
5. Castrol spheerol § Grease
whibumuso 6. Caltex Marfak 2 HI
( General Purpose Grease )
quiutoaasingzyvreeguhiivouso Lubricant Description &
Properties
| . LI
9. u’?uumusogtq:‘mumc.uﬂquuz 1. A bigh quality watar-
Vnugo Tunawoaunaunh g::::'“ multi-purpoee
- a b
[ uﬁuumuaomﬁnaququg ALNI1) 2. A fibrous type grease
between Nos, 2 & 3
can ¢ w1 can » consistency
- !
uf'wﬁumu.sa‘t;a’mi'-u : Lubricent to be used for E
]
uexfngnahunuaazqnid
Q. ?nnuq..unqrm wnuaaznady 1. Ball and roller bearings
ucny Gooo §/un under 8000 RPM
.l" 2. Plain bearings
¢. wvulgden b v g 3. Exposed screws & gears
9, n.soqa:caagn.samulnu;qm
AL 0
W,
- ¥ v
ndueuugnohune  gnduauugnd ¢degciigneonunny
Ball Bearing Roller Bsering Spur gear and pinion
l\ “
_ Qnﬂuauu!qdox.
b Plain Bearing
~ Q [ rao - a
o O NUCASNRVULTLSD qm,qm:nh\u 90y
- 0.1
UOBSY o
TOPIC 3 Selection of grease 8 oun §



VO —

- 124 -

ANTEX IX - APPENDIX IIT

COSTING PROCZIURES
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I3TIMATING AND COSTING OF WOGD PROLUCTS

ot [ ROV, BRREA

Inzroduction

lagardlass of size, avery ifurniture manufacturer should have an
ziaguate cost accounting svscenm, with adequate means for deter-
zining material and labour cost and overheads set up ia such a
way that basic cost data will be accumulated for ready reference
iz setting wage payment, bonus and other incentives, comparative
cost of production runs, and to provide a sound basis for

estizating new jobs and pricing new products.’

The primary objective of any production cost accouating system is
tc establish accurate data for control of the business. Accurate
cost must e determined to estz>lish a selling price, or to deter-
zine the amount of profit that is possible (or loss that is

probable) from a furniture product whose selling price is set by

competition or consumer demand.

The job order cost accounting is easy to understand and operate
and it gives a complete record of all costs that are charged to

each job. Direct labour is usually reported by job orders on

Consumption and cost of direct material for each
Both direct

time shaets.
production order is reported on bill of materials.
labour and direct materials costs are then accumulated on a

manufacturing cost sheet. Overnead, or burden, 1is usually

applied to each production order at a percentage of the direct

labour.

Estimating for manufactured wood products calls for a close study
of the material used and the types of labour and machines avail-

able. Efficient estimatin: demands a knowledge not only of
. g Yy

machining operations involved in the article to be produced, but

also a knowledge of al rhe operations possible on the individual

machines in order to be able to select aiternative methods on the

basis of cost saving.

sy




is-ezeives of Zstimating

Zstimating is a special cype of forecasting with the pros-
cective cost of manufacturing. The main objective of the esti-
mating function is to arrive at "Pre--established Cost" which are
referred as "Cost Zstimates" or as "Cost Standards". The dis-
tinction between the two consists in the degree of effort which

goes into their determination.

"Cost Estimates" are jenerally the result of the estimator's
srojections based on past experience and a mininmum amcunt of pro-
duct and process specifications. This is especially the case of
Yon-Standard Furniture to be made in limited quantities to cus-
tamer's Order, in which instance the cost preparing detailed pro-

duct and process specificaticns would be prohibitive.

The term "Standard Costs", on the other hand, usually refers
to a set of pre-established costs which have been arrived at by
means of a thorough study of maximum utilization of materials, of

tize motion studies, of labour operations, aand of equipment.

For the purpose of this Manual, the term "Estimated Ccst" has
been adopted tosether with the term "Actual Cost" which refers to
the cost of procducts accumulated at the completion of the manu-

facturing process., Here the term "Estimated Cost" is taken to

stretch to the purpose of "Standard Cost" as well.

Cost Estimating is basically the computation of Direct
Material, Direct Labour and Overhead Costs for a particular Order or
sroduct. In practice, however, Standard Furniture E/ also calls
for an anlysis of specifications, determination of parts to buy
and parts to make, consideration of batch quantity to be produced

and the competitive situaticn. In fact, under competitive conditions,

estimating goes bevond mere Cost Estimating and extends into product

design and processing alternatives in order that competitive prices

may be offered.

1/ standard Furniture

made for stock in batch guantity.
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Tne basic manual on Estimating and Costing of Wood Products

was prepared for the Regional Tecunonet Asia/UNIDO Seminar

on the Woodworking Industry held at Bangkok, in April 19179.

Two Papua New Guineans entrepreneurs tock part in the

Seminar.

INDUSTRIAL DEVELOPMENT DIVISION
DEPARTMENT OF LABOUR AND INDUSTRY
P.0. BOX 5644

BORCXO.

PHONE: 27-2286

MAY 1980

FOREST INDUSTRIES COUNCIL
P.0. BOX 3498
PORT MORESEY.

PHONE: 21~4553
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.

the estimator shall rave to determine how a preduct can be made

new Standard Products

ot
1
G
fu
1]
n
’-A-
[Te]
o]
o]
(2]}

within a predetexrr .2 cos
and their quality standaris shal . be set in accordance to the
exsected selling price. Should production costs exceed expectation,

serious loss could result even when sales are satisfactory.

For Nen Standard rurniture 2/, it is necessary to estimate

costs ahead of time in order to set prices because price bids must

be submitted to customers before getting Crders. In fact, 'Sales

Crders' for Non Standard Furniture axze seldem placed unless a price

is quoted. When a 'Sales Cffer’ is accepted by the customer, the

price is already set and the ccmpany profit or loss depends on

whether the actual costs zun belcw or above the estimate. .

Istimating Procedure

The first criteria to determine pre-established costs, when.
first introducing new Standard Furniture or estimating for Non Stan-
dard Furniture, depends Leavily on past experience. For this pur-
pose it is important that records be kept on pvast performance of
costs of existing products. Whenever possikle a tabulation should
be maintained of cost of past periods broken-down by elements,
orocesses and products., 3asic records to this respect include
'Cperation Sheets', Bill of Materials' and 'Cost Sheets' related to

products similar to proposed new furniture items.

If cost records of past operations are not sufficient to pro-
vide basis for determinaticn of Estimated Costs, then the procedure

shall consist of relating systematically Direct Materials and Labour

to processes applying the current prices. Whenever practicable and

ecconomically feasible, assistance shall be sought to make time and

motion studies of labour tasks.

A thorcughly and methodical Estimated Cost is imperative when
studying the possibility of£ launching new products involving the

purchasing of expensive specialised equipment,

3/ Non-Standard Furniture

(or custom-made furniturs)
made to specific custcmer's reguirement,
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Tmis will serve to determirnz whether the anticipated machine load for
the new product is substantial <nough to justify investment. Simi-
liarly, detailed estimatiag studies snould be carried ocut for lazge

-

contract jobs for Non-Stnadard Furniture.

Periodic examinaticn should be made c¢f EZstimated Costs of
tandard Turniture. If matarials, prices, and overhead costs have
changed substantially, pre-establishad costs shall be ravised.
Revisions si..ll be made if the accuracy of established standards has
oroved incorzrect or if preducticn techniques have changed to make

ex’sting standard inappropriate.

Estimated Costs of . given Standard Product will generally
increase in accuracy after several batches have been manufactures,
until they will reflect with high approximation the true cost of
producing the product, Because of this, the estimates will be
increasingly useful in the control of Actual Costs and in planning

future production and selling policies.

Relaticnship between Estimating and Actual Costin
g

l2.

While product estimating is concerned with the anticipated

cost of products, product costing (actual cegt) consists of accum-

lating and studying the Actual Cost incurred in the manufaciure of
the product. If the actual cost of the product is rising compared
to Estimating Cost, detailed cost information may indicate poor

croduction planning, excessive wastage of material or machine, time

ssees BLC,

Responsibility for Egtimating & Ccsting

13,

In large plants, estimating is either assigned to a special
department or is a szart of the Engineering Department. In small
plants however, estimating snill be conducted undar the responsibility
of the Production Supervisor working closely together with the Fore=
men and the Accounts. 3ecause estimating of new Standard Furniture
is closely rela*ed with 3Seé.cs forecast close co-operation ir also

require ! between Producticn, Sa.es and top management.
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With the axcontion of pre-Zeturmined overheads, praétically
all data needed to arrive at tihe "ZIstimated Cost Sheet", preparsd
by the Accounts, are suppliec by tie Production ‘Supervisor. Again,
the Actual Cost incurred in the manufacturing of oroducts is accu-
mulated by the Accounts on the 'Cost Sheet' with the relevant data
on actual cost of material and labcur provided by the Producticn

Department.

"Tszimated Cost"” Reference

When estimating new Standard Products the follcwing documents

wn

covering, product and process specifications shall be prepared by

the 2roducticn Department:

a) Various types c¢f drawings as required.

b) 'Bill of Materials' showing breakdown of Zstimated Costs
and quantitiy of materials requifed.

c) 'Cperation Sheets' showing estimated processing times of

various tasks, that is, machining, assembly, upholstery and

£inishing.

9 Por Non-Standard Furniture, the item aktove shall usually be
¢mitted-unless the Order is of substantial volume-and replaced by
a plain tabulatic: of man-days requirements estimated on past

experiernce.

"actual Costs" Reference

Reference in determining Actual Costs of given Standard and

-
~}

Non-Standard Products consists »£:
a) 'Bill of Materials' showing break-down of quantities

and costs of materials actua.ly issued from the stores.

b) 'Day Rate~Labour Schecdule & Report' showing the time spent
on the job by Day Rate Workers.

c) 'Job Assignment' showing cost of Price-Rate and

sub-contract work.
d) 'Sales/Production Order' 1-2/ copy of the storekeeping showing
quantity of semi-completed standard Furniture issued for fur-

ther processing of customer's requirements.




- 132 -

Cost cdata derived from the above documents will be accumulated

oW
.

cn the "Actual" column of the 'Cost Sheet' together with various

ad e

cverhead charges.

I.ezents of Cost

.3. Cbiectives & Classification of Cost Elements:

a) Znables management tc know the different types of cost by
elements that have entared into the Finished Products.

5) Serves as basis for meaningful comparison.

c) Useful for purpose of cost analysis and reporting.

d Provides preper classification of cost items in the 'Cost

d)
Sheet ',
For the purpose of this Manual the total cost is divided

in four elements :

a) Direct Materials

b) Direct Labour & direct expenses (Sub-contract equipment
tool hirxe etc).

c) Manufacturing Cverheads

d) Selling and Administrative _verheads and Distribution.

The elements are listed in the above sequence on the 'Cost

Sheet' and their costing relationship is presented diagramatically

as follcws:

Direct Materials Prime Cost

. \____ Total Direct Cost
f

Direct Labour

Prime Cost Manufacturing
+ TN~ Cost
-
Manufacturing Overhead
Manufacturing Cost Total
+ SN~— Cost
/—

Selling/\dministrative Cverheads
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_—
N ———
+ _—~—— Selling Price
Profit Margin
siract Materials
L4
hpd Direct materials ccmprise of all materials which become an

aae

integral and zermanent part o the Finished Product., TFor the
furniture industry, Direct Matezials can be classified as follows:
1) High grads Wood

2) Cther Timber (includes all tyces and sizes cf timber other

th teak woed)

3) Veneers

4) Cempesite Board (plywood, block board, chip board etc.)

3) Plastic Laminates

6) Fittings (brass, mirzzozs, handles, hinges, castcrs etc.)
7) Finishes (lacquer, shellac, varnish etc.)

9) Glues

9) Upholstery Cover (cotten, vinyl, leather etc.)

10) Upholstery Fillings and Foams (cotton, rubber and plastic

foams, hair and rubberised hair atc.)

11) Uoholstery Spring and Webbing (metal, rubber or zlastic

springs).

12) Purchased Cemponent Parts (ref, paragraph 01.l1.2-3)

13) Semi-Pinished Goods frem Stores

14) Cthers (all other Direct Materials not classified in the
above list).

oot Notes

EJ/ PRODUCTICON ORDER is issued to replenish stcck of Standard Purniture

2/ SALES/PRODUCTICN ORDER i5 issued for Non-Standard Furniture (Custom-

- made fuiture) to be made on customer's

reguirenants,
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T.rest Labeour

Direct Labhour, that is

h
t

This alament refexs 2o the Cost of
all workers directly involved in the manufacturing process (refer
saragraph 41) Direct Labour is classified according to the various

sracessing tasks as Zollows:

1) Machining
2) Assembly
3) finishing

<) CUoholstering

3) Metal Work
3) Factory Sub-contracting (refer paragraph 52)
>rerheads

The term "Cverheads" or "3Surden" are used to refer to the
many tyces of Manufacturing, Selling and Adminisctrative Costs which
unlik: Direct Materials and Direct Labour are not directly related
to manufacturing processes.

In order that the products manufactured may abscrb the Over-
kead Costs, these are charged to individual 'Cost Sheets' on the

basis of pre-determined rates, (ref, par. 28.29.30.)

Overhead Cost are divided into two categories : Manufacturing

Cverhead and Selling and Admininstrative Cverhead.

“anufacturing Overhead

24.

25.

This category refers to costs involved in production acti-
vities. Small plant must recognise the significance of Manufacturing
Cverhead Costs anéd the importance of keeping a tight cuntrol over
them, Plant Foremen are inclined to be conscicus of the control
of Overhead Costs (use of Indixect: Labour, tools and other supplies).
The accounting system should provide cost figures which show the

accumulation of these costs.

Manufacturing Overheads can be classified as follows:

Indirect Materials (refer paragraph 36 - 37)

L Supplementary Material Cost
2) Consumable Tools Cost
3) General Supplies

—_—_——
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Indireczt Labour {z:f, nar.
N faiaryr and Indirect Wacers
<) Medical and Annual Lesve
3 Payroll Tax, Frovident Funds
<) 3onuses and Allowances
Tactory Ixoenses
1) Tactery Rent
=) Tactory Repairs and Maiatenance
3) Pcwer, Lights and Water 22ates
q) Insurance (fire, Werkmen Compensation etc.)
5} Jepreciation (Zfactory building, zlant, equipment etc.)
) Cther Expenses

32:iling and Administracive OQverheads

The fourth element of cost classificaticn is the Selling

and Administrative Cverheads. The costing procedure is similar
to that of the Manuiacturing Overheads ( ref. par. 28. 29. 30.)
This element of cost can be classified as follows:

1; Salary and Wages of Selling and Administrative Personnel
2) Bonuses and Allowancsas

3) Medical and Annual Leavs

+) Payroll Tax and Zrovident Tunds

3) Celivery Expenses

6) Advertising and Publicity Zxrenses

7 Sales Commissicn

8) Loss and Bad Debts

9) Travelling and Zntertainments
20) Discounts Allowed

1) Insurance (fire, velacles, exc.)

12) Printing and Stationery
13) Telepnore, Telegram and Postage
14) Audit, Secretarial and La2gal Fees

15) Bank Charges and Commission

16) Cepreciation /building, vehicles, equirment etc.)

17) Tax and Assessments

18) Other Zxpenses
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Calculazicon of Cverhead Rates

4
M

9.

30.

.

There are many metnods for the recovery of Qverhead
Ccsts and the most appropriata ones should be determined

according to the requirements of each individual plant.

The Direct-Labour Cost method has gained wide popularity
because of its simplicity. Tt is generally adopted by Labour-
intensive small plants where labour constitutes a constant and
large proportion of the fixed cost of the product. In the
Direct-Labour Cost method the overhead is charged to the product

as a percentage of the Direct-Labour Cost.

The various steps necessary in the calculation of the

overheads are shown in the following example :

1) The following costs are obtained from the accounting
records of the previous vear.
- Manufacturing Cverhead ( par. 24 - 25.)
for 12 months ... iiiicreennnavecennnsnns X 8,000
- Selling and Administrative Overhead (par. 26~27)

for 12 months ............ erearcecssenncaase .X 5,000
- Direct=-Labour (par. 22)
for 12 months ...... etiscaceeaseraraanens ..XK14,000
2) The percentage rate of Overhead costs to Direct Labour

cost is then obtained :
= Ratio of Manufacturing Overhead to

Direct Labour Cost = 8.000 x 100% = 57.14%
14.000

- Ratio of Selling and Administrative Overhead to Direct

Labour Cost = 5.000 x 100% = 35.71%
14.00Q0

Finally the above cercentage rates will be applied in the

cost Sheet of each particular zroduct as follows:

Assumed that the Direct Labour cost ot a given product
is X 10, then its share of Manufacturing overhead will be equal
to the 57% of ¥ 10. While its share of Selling and Adwministrat-

ive overhead will be equal %o the 36% of X10.
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MATERIAL CCONTROL

e m T

[o¥)
[N

Materials may be grouped according to their nature, use or

condition within the following classes :

by Direct Materials
2) Indirect Materials
3) Work-in-Progress
4) Finished Goods

Cirect Materxials

3.

4.

3s.

36.

Direct Materials comprise of all materials which become an

integral and permanent part cf the finished product. This class

can be sub-divided into :

1) Raw Materials

2) Component Parts
Raw Materials include materials such as timber, finished

materials and upholstery materials which are purchased to be

converted into component pacts, finally, into finished products.

Component Parts, that is, parts of finished products, can
be purchased direct from the vendor (Purchased Parts) in
completed form, e.g. moulded nlvwoed parts, swivel bases for office
chairs, etc. Alternatively, they are produced in the plant from
raw materials.

Usage of Direct Materials is relate. to specific 'Sales/
Preduction Orders' and their cost is charged in its entirety to the

relevant 'Cost Sheet'. (Appendix 03).

Indirect Materials

37.

Indirect Materials (also known as Supplies or Expense
Materials include all materiars other than Direct Materials. This

class can b2 sub-divided inta.
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Various matsrials which are used cn the product
sut do nct beccme a susstantial or permanent part of it,

such as nails, zaint, diluents, .screws, sanding paper etc.

2) Consuman’a Tools

Yaterials wnich are used in connection with the
cperation of zroduction and maintenance equipment, or
materials other than diract used in the production procass.
They include : ~utting tools (saw blades, xnives, drilling
bits) grinding whezls, scare parts, lubricant oils,

painting brushes, hand tools etc.

3) Tachtory General Sucnliaes

Materials used for general operation of the factery

such as xiln Zuel and maintenance materials.

4} Selling and admiais“rative General Suoclies

Matarials used for general purpose not strictly
related to plant cparation, such as office supplies,
vehicle fuels, prototypes and materials related to general

delivery exgenses.

38. tems {l), (2) and {3) are charged to 'Cost Sheets' on a
percentage basis as part of the manufacturing overhead. (ref.
10-7-5). ZItem (4) is charged as part of the selling and
administration overhead.

Work=in=-Progress

39. Work-in-Pregress (or Work-in-Process) include all

40.

materials, parts, sub-assemblies which are being processed
or assembled into finished productg. These items are actually

undergoing sroductive operations cr in temporary storage bDetween

processes,

Finished Goods

Finished gcods comprised of products carried in stock in
various degree of completion (such as semi-completed Zurniture
ready without upnolstery and/or finishing) and complete
furniture readv for delivary to custcmers. They ara items which
nave been nanufacturec by thae coampany (Standard Furaiture) or
items purchased in complaced conditions (e.g. Importad Goods)

Zor the jurpose of resale.
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Sersonnel ClassiZication

&
(B2
.

Perscnnel include all persons engaged in factory and office
work. For costing and ccntrol purpose they are divided into

three categories :

i) Direct Labour
ii) Indirect Lakour
iii) Administrative z2nd Scles

This Manual is concerned only with the Control of Direct
Labour, nevertheless a description of all three items is given

because 1t is relev ant to the computation of 'Cost Sheets'

Direct Labour

42.

Direct Labour include all workers directly involved in
the manufacturing process of materials into Finished Goods. It
consists cf workers such as Wood Machinist Assemblers, Finishers,
Upholsterers, etc. The working time spent by Direct Labour is
related to specific jobs ané its cost is charged in its entirety
to the relevant 'Cost Sheets.' Payment made to Direct Labour are

Known as Direct Wages (re. parx. 10.7.3.).

Incirect Labour

43,

Indirect Labour comprises of all factory personnel, who is
not directly necessary in the manufacture of Finished Goods. This
category include personnel such as Timber Yard and Shop labourers,
Ory Kiln Operators, Store Xeepers, Maintenance Workers, Inspectors,
Sroduction Supervisors, Toremen, Draftsmen, etc. The working time
spent by Indirect Labour ~annot be charged to any particular job
and is entered on 'Cost Sheets' on a percentage basis as part of
of the Manufacturing Overhead. Payments made to Indirect Labour

are known as Indirect Wages and Salaries (ref. par. 24 ~ 25).
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Therz are scme worxers who spend most of their time
working directly on the product, and part of it as Indirect
Labour on task such as maintainance, packing etc. In this case,

it is necessary to split the total time and charge only the

tine srend on processing activities as Direct Wages.

Ad=ialstraticn and Sales Perscnnel

Fys
(V)]
.

Classi

This category include personnel concerned with management,
selling or occupied in an executive or 3 clerical capacity such as
Manager, Salesmen, Accounts Clesk etc.

The expenses related to this category of personnel are
charged on the 'Cost Sheet' c¢n a pexcentage basis as part-of the

Administrative and Selling Cverheads (ref. par. 26 - 27).

fication of Direct Labour

46,

Wages are the earnings by employees for the performance of

services.
Direct Lacour is classified in two main groups according to

wage systems :
- Day~Rate Labour

- Piece-Rate Labour

Day-Rate Labour

47,

48,

49,

This is the most commecn method of compensation whereby
employees are paid a definite wage-rate per hour or day regardless
of their output., Wages, in this case, are equal to the product

of an hourly rate times the number of hours worked.

There is very little incentive in this method of wages
payment since the workers will be paid just as much for the time

they are at work regardless of whether they work or merely idle

about.

The use of time paymaent is satisfactory where close
supervisicn is practical, as in small shops. t i3 generally
reccmmended for machining operations where the rate of cutput is

generally deteirmined by the machine.
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Laccur

This payment system compensates on the basis of output,
that is, of units of work nroduct. In this case, wages are equal
to fixed ra%te per piec. zimes the number of pieces produced.

The emplovee gains or loses in direct proportion to his
pverformance, hence the incentive impetus is very strong. Piece-
Rate payment is reccaxmended for processing tasks such as Assembly

Finish-in and Upholsterxy.

Factory Sub-Contractcrs

52.

53.

In addition %o Piece-Fate 7Workers, who are individually
employed by the ccmpanv, “here is another category of Plece-
Rate employees typical of tha wood-working industry of South
Zast Asia. This categcry mav de called Tactory Sub-~Contractors
to whom the conpany assigns jobs on a Piece-Rate basis.

The Sub-Contractors employs his own group of workers to
wnom ne distributes the jobs assigned to him by the company.
The company has no control on the Sub-Contractors' workers.
For the purpose of this Manual, it is assumed that Sub-Contract
work is limited to the machining and assembly tasks of Non-

tandard Purniture made t£o customer‘s regquirements.

The peculiarity of this arrangement is that Sub-Contractors'

work is carried out within the cempany's plant, making use of the

cempany's equipment and with raw materials supplied by the campany.

Combination Time-Piece Pavment

55.

56,

A cembination Time-Piece Payzent may be adopted through
Wage Incentive Systems wherasby the rate of pay is based on the
combination of time and outzut e.g. a guaranteed hourly rate
plus a bonus ordinarily based on the amount of extra work put out

(or time saved bevond a standard requirement).

Maximunm employee efficiency is achieved where men are
assigned a definite task for a given time and are stimulated
financially by ccmpensaz:on acceoxding to their performance.
Incentive plans are nct discussed here as they fall outside

the sccpe of this Maawval.
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AlNEX IX = APPENDIX IV

CAHBIDE TIPPED SAWS

FOR PARTICLEBOARD
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Prdzisions-Platten-Format-Kreissdgeblatt

Precision Panal Sizing Saw =.zd2

Fir Rohspanplatten und furnierte Span-
platten.

Ausfyhrung: LEUCODUR hartmetailbestickt.
Waecnseizzn grofler Sehinergenuierstang.,
Kreissagap!atter ab = 400 mm wercen mi
Kihwmem=nien iusgeruhrt,

Die Aus-urung una Anoranung ger Kihiele-
mente ermcai'cnt das Scnnesder: Groller Schnitt-
hohen (& onhrne Kunlielemente).

Anwendung: Zum Aufteilen und Sormatschnei-
den ven Spanciatten, enzen Jger = ~axet, ron
und fumen sowe Harnttasarplantern Lac 3cticnt-
preBhoiz. Fur den Einsatz aut 2aten-Aulteds
sagen.

For raw 1ncd venesred chigtoarg,

Executicn. S CCCUR wn3sion zuisiSe-lip-
2ed. J::2mate "os-0evel 00th. l&me €St pro-
ecucn

Saw 2laces 40U mm aia. and over are fuinisnec
Wil SOCing nemients for argje <.tag neights
(g withcu! -o2 .y elements),

Appiications: Q.viaing and szng raw and
vanaerag cnigpoart, sing'e sanels and sracks,
hardboarc ana prasswood. To 08 Lsed 11 parel
sizing saws,

Disco de sierra de precisic carz el escuadrado de tableros

ident No. 20 8 b ce 2
mm mm mm mm
001157 300 44 28 60 60
001158 350 44 28 30 T2
056680 350 44 28 60 T2
056681 350 44 28 75 T2
001158 350 44 28 80 T2
001160 400 44 28 30 T2
056682 400 44 28 60 72
160919 400 44 28 75 T2
001161 400 44 28 80 T2
162673s 430 44 28 80 T2
001163 43¢ 44 28 80 T2
018138 450 44 28 80 72
163971s 450 48 38 60 66
018139 500 44 30 80 60
056684 500 44 30 8 60
162475 S50 48 32 80 60

P T
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Prazisions-Platten-Format-Kreissagebiatt
Precisicn Fanel Sizing Sa'v Eiacde

i '(_\. -

Fur Rohspanpiatten und furnierte Span-
piatten.

Ausfuhrung: LEUCCDUR hartmetailbestickt,
Waechssizahn, groer Schneidenuberstand.
Kreissagebidtter ab © 400 mm werden mit Kihi-
elemnentean ausgefGhre,

Die Austihrung und Anordnung der Kihiele-
mente ermogiicht das Schiexten groGer Schnitt-

Anwendung: Zum Aufteilen und Formatschnes-
den von Spanpiatten envzein oder im Paket, roh
unc furniert sowie Hartfaserpiatten und Schicht-

- preholz. Fir den Einsatz auf Platten-Aufteil-

sigen.

For raw anc veneered chipboard,
Execution: LELCQODUR ‘ungsten cartice-tio-
pec. fiai tootn. ‘arge tooth proiechion.

Saw Biages <27 mmaia. and cver are fumished
with cooling eier~ents ‘or farge cutting heights
(=withcut cosing siemants).

Appiications: Dividing and sizing of rew and
veneersd c~o302rd, single panes of stacks,
harghoard ang rresswood. TC 08 used in parel
SIZrG Saws

Ident No. 30 8 5 zd z
mm mm mm mm

001355 300 4.4 2.8 60 48
1680745 300 44 2.8 75 43
001356 350 44 2.8 30 54
056677 350 44 2.8 60 54
001357 350 44 2.8 80 54
163849 400 44 2.8 30 48
001358 400 4.4 2.8 30 60
056678 400 4,4 2.8 60 60
056679 .400 44 28 75 60
001359 400 44 2, 80 60
001462 430 44 2.8 80 54
160744 500 4.4 3.0 80 36
160745 500 44 3.0 80 43
164469 830 6.0 4,0 40 60
163920 650 60 40 100 60
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& articie was prepared for FOM
by Steven A. Segal, president, North
American Procuets Corp.,

Apanta, Georgia

utting MDF and particleboard is

different. It is different from cut-
ting regular woods simply because
these are man-made substances rath-
er than naturally grown. It is impor-
tant that we understand it is differ-
ent. Over the vears the industry has
begun to think of the cutting of MDF
and particleboard as more ditficuit
than machining natural wood mate-
rials. This is simply not the case if
tools are properly designed and
maintained and if saw feeds and
speeds are properly set/for the cut-
ting operations.

/ blade design for particleboard

The thing that makes one saw
blade cut differently from another is
the clearance angles designed on the
cutting teeth. Clearance angles have
an important «.Ject on blade design
and on its cutting characteristics. In
cutting MDF and particieboard, high
clearance angles are needed due to
the abrasiveness of the resin binders
used in these materials.

The resin binders tend to build up
rapidly on cutting teeth resuiting n
dulling of the cutting cdge and short-
er tool life. Tool life can be increased
by designing the proper tip-to-body
clearance, O.D. clearance angies.
side clearance angles and radiai an-
gle clearances into the blade when 1t
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Figure 1 i

is built. Al of these angles are
described in Figure 1.

It is also important that these
angles be properiy maintained when
the saw is serviced. [t makes no sense
to carefully design our critical clear-
ance angles onto the cutting teeth of
the saw biade only to have them
changed when the blade is recondi-
tioned. If the clearance angles are
increased the productive life of the
saw blade will be substantially re-
duced.

If, on the other hand, the clearance
angles are decreased the resin bind-
ers will tend to build up rapidly on
the cutiing teeth and vou will burn
the material, leaving reject edges.
Thus is why it 1s important that the
company servicing your cutting tools
has the know-how to do the job. If
thev don’t vou may get a lower price
on the front end but vou will wind up
payving for it in poor tool life and
rejected materials.

ﬁé@)

Tooth designs

The triple-chip grind design (Fig-
ure 2) will definitelv give the best
cutting tool life on abrasive MDF and
particieboard. The reason: this tooth
design is extremely blocky and,
therefore, strong. This particular
tooth stvle is particularly efective 1n
boards of lesser density.

Some dense, hard materials are,
however. so brittle that the rake
tooth on the triple chip design nicks
the edges of the material. This will
also occur when the MDF or particie-
board is covered with laminates or
decorative paper coated with acrvlic
or melamine.

When this occurs ap alternate face
angie can be added to the raker teeth
to provide a slicing or shearing action
which will eliminate the side chip-
ping (Figure 3). This design does
somewhat change the style of the
biade but is effective in improving
side finishes.

Some of the decorative finishes put
on MDF ard particleboard are so brit- s
tle that even the alternate face shear
blades stil] result in some undesirabie
chipping. In these instances you will
have to go to the alternate top bevel
design (Figure 4). [ recommend this
blade only in those casas where chip-
ping cannot be eliminated with alter-
nate face shear because the aiternate
top bevel design can substantially
reduce the cutung tool life between
sharpenings and this can get fairly
expensive.

There are, those in-

TO PAGE 64 |

however,
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CUTTING MDF

FROM PAGE 53

stances where the tradeoff in order to
get a smooth cut necessitates the
application of the alternate top bevel
saw blade. One thing that can be
done to increase tool life on the alter-
nate top bevel design is to include a
raker tooth between each alternate
top bevel combination. This combi-
nation, shown in Figure 3, will pro-
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Figure 2

vide a finer finish with a reasonably
extended teol life.

Blade design can sound rather
complex. If your cutting tool suppiier
knows his business, however, he will

be able to supply vou the prorer
blade to cut whatever material vou're
using.

You're probably cutting too slowly

Most manufacturers of MDF and
particleboard are aware of the im-
port-.nce of properly designed cutting
tools in their production process. but
many are not aware of the fact that
they can neutralize the positive effect
of good cutting tools by feeding the
material too slowiy.

Many people have the impression
that the slower the material is -~
the more the quality of the cut weet
improve. This simply is not true with
many materials. Often slower feed
rates will cause burning or glazing in
the material.

Many times when cutting MDF or
particleboard the cut edges are not
important as they will be hidden in
the material’s tinal application. Even
in these instances, however, a fuzzy,
burred or glazed edge on the material
is a good indication that you are get-
ting shortened tool life.

Feeding MDF or particleboard too
slowly into the cutters will not ailow
the cutting tool to take a proper bite.
The result is that the tooth crushes
and pushes the material out of the
way rather than cutting it. When
material is separated by being
crushed and pushed away, it is
moved by sheer force. That causes
heat and pressure to build at the
point of contact between the cutting
tooth and the material.

Heat and pressure are the enemies
of both the material and the cutting
tools. In the material, heat and pres-
sure cause fuzzing and glazing. [n
the tool, heat and pressure cause rap-
id tool wear. As the tool wears, it
builds more heat and pressure, caus-
ing the disastrous cycle to acceler-
ate.

Therefore, [ stress that vou should
probably increase the feed rate at
which vou are now cutting vour MDF
or particleboard. Cutting tools are
designed to cut—to bite into the
material, to separate a chip, and to
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tcleboard. We can sav this with con-
fidence because we are fomiltar with
the feed rates of most users or MDF
and particieboard.

With just a bit more attention 10
the cutting tools that machine those
materials. a substantial increase in
productivity could be normai operat-
ing procedure. Your cost wiil be fur-
ther reduced because smooth cuts
produced right on your machines re-
quire fewer secondary finishing orer-
ations. The saving in sandpaper aione
due to good machining processes will
more than offset vour etforts. =

etficiently and cooily remove it. So
push vour cutting tools. They will
normally handle increased feed rates
with case. A chip load of 0.010” to
0.012” should be considered mini-
mum for MDF and partcleboard.

In most cases, these recommenda-
tions will not be necessary for the
mills who are producing MDF and par-
ti d. They are generally run-
nM at rapid feed rates. But if you
find that you're not running your
material in the 0.010” to 0.015”
chip-load-per-tooth range and get-
ting excellent cuts and tool life some-
thing is wrong. Either the tools you
are using are not properly designed
and maintained to cut vour material
or you have simply fallen victim to
the theory that “to cut slowly is to
cut well.”

[ realize that in these recession
times there is not a tremendous
amount of pressure in most plants to
increase material feed rates through
the cutting operations. That is not
the point. The point is that cutters
need to be fed at certain rates to per-
form properly.

One of the things I do know is that
d” g an economic slowdown you
want to reduce costs. [f you want to
shape MDF and produce clean,
smooth edges that require little if any
sanding the trick is smooth-running
cutter heads. That means they must
not vibrate at all. They have to be
perfectly balanced—no high teeth.

In insert knife heads, the knives
and the gibs must be perfectly bal-
anced to the head and to each other.
Even though the heads. knives and
gids are balanced perfectly, you can
eliminate all the benefits that etfort
will produce if the head is mounted
on a worn-out or beat-up sieeve.

Properly balanced heads. knives
and gibs running on good mounting
sleeves can double the etficiency at
which most plants run MOF and par-
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