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EXPLANATORY NOTES

A full stop (.) is used to indicate decimals.

A comma (,) is used to distinguish thousands and millions.

Reference to dollars ($) is to United States Dollars, unless
otherwise stated.

The wmonetary unit of the Democratic People’s Republic of
Korea is the Won. During the period covered by this report the
official exchange rate was 2.12 Wons to 1 USS.

The Fifth Department of the Ministry of Foreign Trade is the
Governsent’s Central Coordinating Agency for the Operational
Activities of Multilateral Cooperation.

The General Bureau for Building Materials in Pyongyang 1is
considered as; the Government’'s Implementing Agency.

The Pyongyang Wood Complex in Pyongyang is considered by the
Government as the project site.
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ABSTRACT

The activities covered by tnis report are a part of the IPF project
DP/DRK/B6/011, entitled “Assistance 1n the establiishaent of a pilot
furniture plant”, carried out in Pyongyang, the Democratic People’s Republic
of Korea. The expert sission was carried out from 2 March to 1 July 1988,
as the first part of the eight months split mission.

During this mission two candijates for the study tour and four
candidates for the group training abroad have been selected, and a prograame
for the group training proposed.

The p.oduction prograsse and approximate capacity of the future pilot
furniture plant have been defined. The layout of the pilot furniture plant
have been defined. The layout of the pilot furniture plant has been worked
out with description of technology and selection of equipment to be provided
by both the Government and UNIDO.

The requisitions for machines and tools to be supplied by UNIDO have
been completed and forwarded to UNIDO for purchase.

Inter-operational transport has been defined with based technological
characteristics needed for technical aesign and for the production of
transportation means.

A product development methodology was prepared and discussed with the
counterpart’s designers, and work on development of products for the pilot
furniture plant has been :Induced.

The new, revised, work plan for the execution of the project has been
worked out.

All written nmaterial included in this report has been translated into
Korean, copied and given to be used by the counterpart.
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INTRODUCTION

The expert 2ssigned to the project as 2 Chief Technical Adviser carried
out his mission from 2 March to 1 July 1388. The project docusent for this
project has been signed on 11 Noveaber 1987 by the Governaent of the
Democratic People’s Republic of Korea (DPPR Korea), the United Nations
Developsent Programme (UNDP) and the United Nations Industrial Developaent
Organization (UNIDO) as the executing agency.

According to the Project docusent, the existing furniture factory
within the Pyongyang Wood Complex (PHWC) mas selected for transformation into
a pilot furniture plant, with coabined new and old reconditioned equipment.
When the execution of the project started, the Governaent decided to use an
existing old building in which to establish the pilot furniture plant, with
new equipment.

The first idea was to design a universal factory for production of both
solid wood furniture and case furniture made of panels. Owing to the lack
of money for purchase of all necessary imported equlpment for such a
factory, the counterpart changed its decision and ordered to establich the
pilot furniture plant with only one production line specialized for case
(corpus) furniture, mainly made of veneered particle boards and plywood.

The counterpart defined products to be produced in the pilot furniture
plant, and work on the product developaent hac been organized. Since the
expert for design did not come and the counterpart requested cancellation of
post 11-03, the expert assigned as CTA also acted as a consultant for
product development. A short product developsent methodology was prepared
and discussed with designers and the product evaluation team was nominated.
Within the limits of their capacities, the furniture decigners of the PWC
are developing a product line.

In accordance with the counterpart’s decision, a technological process
has been designed and layout of the pilot furniture factory worked out,
covering one half of the mentioned building, while the rest of the building
is left to be completed by the counterpart later on for the production of a
s0lid wood furniture unit.

Equipment for the pilot furniture factory was defined and requisitions
for the selected machines and tools to be purchased by UNIDO have been
coapleted and forwarded for purchase.

The 1ist of equipment to be provided by the Government was prepared, A
part of that equipment is already bought, while for the resaining equipment,
the counterpart claiss that it will either be bought or produced locally in
time.

The building foreseen for the pilct furniture plant is in a rather bad
shape and needs serious reconstruction work. Also, it is necessary to
cosplete all industrial installations.
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These and all other activities, necessary for completion of the
project, were listed in the work plan, showing what must be done, by whos
and when in order to finish the project by the wmiddle of 1989, as was
requested by the Governaert authorities.

During this wmission, the candidates for the study tour and for the
group training abroad were selected and a 40 days training prograsme for
four candidates has been proposed.

In order to train technicians and quality controllers to be able to
perform a systematic integral quality control in furniture production, a
training manual for quality control has been written. This manual was
issued as a separate technical report.

The following points will be explained in detail in this report:
Selection of candidates for the study tour and the group training
programmse abroad;

Definition of the production programae;

Definition of the capacity of the pilot furniture plant;

Layout of the pilot furniture plant;

Description of technology;

Requisition of machines and tools;

Equipment to be purchased by the Government;

Internal transport;

Product developaent;

Conclusions and recommendations.

—
.
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1. SELECTION OF CANDIDATES FOR THE STUDY TOUR AND
FOR GROUP TRAINING ABROAD

1.1 Selection of candidates for the study tour.

According to the signed project docusent, 2z three week study tour for
two technicians is foreseen. These two candidates were nosinated by the
Governament prior to the comsencement of the expert’s sission. The expert
conveyed the opinion of UNIDO that one candidate, who 1s not a technician,
should be replaced by someone with the technical education who could penefit
sore from the study tour, but the Governmsent authorities firmly stuck to
their previous decision. Also, the Government selected the 6ersan
Democratic Republic as host country for this study tour. The proposal of
UNIDO to organize the study tour in the CSSR or in both CSSR and the German
Democratic Republic was not accepted by the Governaent.

The nomination forms were not completed properly and have been sent to
UNIDO without given them to the expert for checking.

Since the authorized agency in the German Democratic Republic requested
four weeks time to organize the study tour, it was agreed to start it in the
siddle of June, contrary to the Governsent’s previous plan to start as early
as possible. For some reason, the Governsent requested shortening the study
tour from three to two weeks.
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Finally, the two week study tour has been arranged in the Gersan
Democratic Republic starting on 13 June 1988, with the following candidates:

- Mr. Li Song Hak, Chief of the Technical Departaent in tne
General Bureau for Building Materials in Pyongyang, and

- Mr. Xo Ju Chol, Officer in the Fifth Departaent, Ministry of
Foreign Trade, in charge of the project.

Both the Government and UNIDO agreed that the expert accompany the
study tour.

The study tour report has been coapleted by the expert and annexed to
this repcrt (see annex V).

1.2 Group training abroad

The 40 days group training abroad is foreseen in the project document
for four technicians. These four technicians have been noeinated by the
Government. The Government selected Romania as the country where the
training should be conducted.

Nomination forms were completed with repetition of all the mistakes
made in the case of the study tour.

The nosinated candidates are:

- Mr. Ryu Chun Gyu, Chief of the Technical Department 1n the
Pyongyang Wood Complex;

- Mr. Chang Luk Won, Manager of the Furmiture Factory;

- Mr. Li Yang Chun, Teas leader in the Machining Department in
the Furniture Factory; and

- Mr. Li 61 Bong, Teasm leader in the Assembly Department in the
Furniture Factory.

In collaboration with Mr. Ryu Chun Gyu, who 1s supposed to lead the
group to Romania, the training prograsse has been worked out and proposed to
UNIDO. This training progradme is enclosed to this report in Annex I.

According to the counterpart’s plan the group training in Rosania
should start ismediately after the study tour is finished.

The participants in the group training are supposed to prepare a report
and submit it to UNIDO.

2. DEFINITION OF THE PRODUCTION PROGRAMME

In order to continue with other activities of the project, the
production prog-amae of the pilot furniture plant had to be defined. After
being instructed by the expert on how to define products to be produced in
the future factory, the sanagement of the Pyongyang Wood Complex worked out
a8 list of the products to be developed, with certain requiresents to be
respected.
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2.1 List of products to be developed for the Pilot Furpiture Plant.

(a) Type of furniture:

1. wardrobe

2. chest of drawers

3. bookcase

4. wall unit (sideboard)
5. cupboard

(b) Type of use:

1. Nardrobe: storage of clothing (suits, overcoats, dresses, skirts,
shirts, underwear, etc.)

2. Chest of drawers: storage of bedding (blankets, pillows, bed
sheets, bed covers), underwear, etc.

3. Bookcase: to keep books, journals, souvenirs and various
decorative objects.

4. Wall wunit: to place television set, radio, record and tape

players, drinks, glassware, souvenirs and other decorative objects
and household articles.
S. Cupboard: to place tableware (plates, eating utensils, dishes),
food and other articles daily used 1n a kitchen and a dining rooas.
{({c) Expected market:
Household furniture for domestic (Korean) market.
(d) Style:
Modern furniture, customary in the Democratic Republic of Korez.
(e) Quality level:
Medium quality with high gloss finish.

(f) Price level:

1. Wardrobe 120 to 180 Wons
2. Chest of drawers 130 to 200 Wons
3. Sookcase 60 to 90 dWons
4. Wall unit 100 to 150 Wons
5. Cupboard 70 to 100 Wons

(g) Preferable sizes:
Width Depth Height (ma)

1. Wardrobe 90/100 550 2300
2. Chest of drawers 900 550 2300
3. Bookcase 900 450 2300
4, Wall unit 900 450/350 2300
S. Cupboard 1800/900 450 650




(h) Types of raw materials:

- particle board

- veneer

- plywood

- solid wood (soft wood)

(i) Preferable dimensions of raw materials:

- particle board 2200 x 900 x 19 ma

- veneer (thickness) 0.7 =ma

- plywood (thickness) 5 am

(j) Available processing techniques:

- Panel sizing, veneering, trimming, edging and tenoning,
edge banding (with veneer, plastic and wooden lathes)
prefiling, moulding, routing, dowel drilling, sanding and
finishing corpus furniture with various paints and lacquers.

- Solid wood parts will be machined and prepared for

sanding and finishinc 1in cooperation with another
factory.

(k) Asseably:

- Fixed construction, assembled after finishing, by using
dowels and the available fittings.

(1) Special restrictions:

- Sharp edges and corners sust be softened by hand
sanding.

{s) Other requirements:
- Must be stable when placed on even, flat floor.
Authorized by: Mr. Ryu Chun Gyu, Chief
Technical Departaent
Pyongyang Wood Complex
This product line, defined by the Management of the Pyongyang Wood
Cosplex, is used from now on for design of technology, selection of
equipment and for developoent of products as well.
3. DEFINITION OF THE CAPACITY OF THE PILOT FURNITURE PLANT

An approximate capacity of the factory has been frased by the
counterpart’s decision to install one simple production line for the
production of case furniture.
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The capacity expressed in the number of units per year is related to an
average, representative procuct. For this estimate, a wall unit 1s chosen
with outer sizes: 900 x 450/350 x 2300 ea, vertically divided 1nto three
sections (see fig. 1). An estimated sales price for this unhit 1s 120 Wons.

Gased on 275 working days per year, two shifts per day, 8 hours each,
and 320 sinutes (67%) working time per shift, the capacity has been figured
out for the veneering press and other key machines.

The total voluae of the production is 22,200 units/year
The total value of the production is 2,640,000 Wons/year
The nusber of workers (direct and indirect) is 200

The value of production per one eaployee is 13,200 Wons/year

Materials:

~-particle board 19 ma
-plywood S am

-veneer 0.7 anm

-glass 3 an

Finish:

-natural colour
-pitrocellulosic lacquer
-high gloss

Package:
-each section separate
-into cardboard bovxes

Fig. 1: Representative product (wall unit) chosen
for estimation of capacity




To assure production at full capacity it is necessary to provide raw
materials in tise and 1n satisfactory quality. The following raw material
1s to be supplied:

- particle board 19 @m.. ... ... ittt 3,600 a3
- Plynood 5 BB.........iiiiiietttterrttrttcnnsennnns .. 360 =3
- veneer 0.7 sm......ccettnnt cessessssasanenrennsnnans 480 a3

More precise calculation of these and other wsaterials will be done
after a technical documentation for complete product line is cosplete.

4. LAYOUT OF THE PILOT FURNITURE FLANT

The counterpart decided to establish the pilot furniture plant in an
existing old building located in the Pyongyang Wood Coamplex area. This
building is 238 = long and 36 m. wide, with a surface of 8,568 m2. The
building is divided into six sections, by two fire preventing and three
other malls.

The first counterpart’s idea was to wuse that whole building for a
universal furniture factory for both solid wood and case good furniture.
But, after considering seveval proposals for such a factory, the counterpart
realized that the money is short and have decided to wuse only half of the
building for the establishment of a pilot furniture plant for case
furniture.

Based on this decision, the layout of the factory has been worked out.
Technology is designed for the production of a simple corpus (box like)
furniture, mainly made of veneered particle boards, plywood and, when
necessary, solid wood components.

The Jlayout of the pilot furniture factory is made under following
suppositions:

1. The building will be renovated to satisfy requirements for a
modern factory.
2. part of the machines with the corresponding tools will be

purchased as a contribution of UNIDO (budget line 41: uss 17,500
and budget line 42: US$ 125,000).

. Part of the asachines will be bought by the Governsent
(foreseen contribution for the purchase of equipment US$ 271,000).

4, Several existing old machines for sieple operations will be
raconditioned and used in the pilot furniture plant.

S. Very simple equipment and transportation means will be made
locally under the supervision of the counterpart.

6. All necessary industrial installations will be provided and
installed by the counterpart.

7. All work tables for hand operations will be made by the
counterpart,

8. Some machines will be indicated for purchase later on, and

temporarily substituted by electrical hand tools.




Description of the technology is give>r in the next chapter.

The layout of the pilot furniture

annex II.

plant 1is

4.1 List of equipaent for the pilot furniture plant

added to this

report

as

Position ! Description of equipment | Provided by ,
in : ' UNIDO ! Govern- ! Recondi- | Made ,
layout : : ! ment ! tioned tlocal-,
' ' ' : Poly

1 ! Semi-automatic panel ! ! X : ' '
! sizinj machine ' : ' 1 :

2 ! Veneer trisaer ! ' x ' H :
3 ! lig-zag veneer splicer ' x . | :
5 ' Inspection table ' : ' Voxo
7 ' Wide belt sanding machine | ! x : ; '
' for particle board : : : : 1

8 ' Glue mixer H ; , Poxo
9 ' Glue spreading -achine ! x ' ' H
10 ' pead roller conveyor , : : Vox
11 ' Hot, six daylights, ! x ' ' H
! veneering press ' ! ' . .

12 ! Narrow bandsaw ' ! x . , '
13 ! Double edge trimming/ ' x ' ' :
' profiling machine ' , : ' '

14 ' Single end edge bending | x ' ' '
! machine , H ' H '

15 ! Single end dowel drilling | x ' ' :
! machine ' ' ' , '

16 ! Spindle moulder ! ' X ' , H
17 ' Router ! x | ' 1 '
18 ' single spindle vertical | : ' X ' )
' drilling machine H ' . H '

19 ' Assembling tables (four | ; ; ox o
' pieces) : : H H :

20 ! Semi-automatic two narrow ; x , : '
! belt sanding machine : ' i ' i

21 ' Narrow belt sanding ' ; X ' ' '
! machine H ' : ' '

22 ' Narrow belt edge sanding | x H : :
! machine ; ' ' : '

23 ' Narrow belt sanding H : ' VoX
! sachine for concave edges | ' : : '

24 ! Tool control table H ' ‘ A S
25 ! Universal tool sharpening | x ' : i
! machine ' d : ' '

28 ! Roller and¢ brush under- | ' X J E E
' ! ' H ] 1

coating
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Position Description of equipaent Provided by

] [] L}

] ] '

in : + UNIDO | Govern- ! Recondi- ! Made |
layout : ! 1 aent i tioned 1local-,
: : ' H v ly

29 ' Spray booth : : : I S
30 i Curtain coating machine ! ! X : : :
31 , Wheel type conveyor ! ! : Vox
32 ! Lacquer evaporating tunnel! ' H VX H
33 ! Lacquer drying tunnel 4 ' ' Vox )
34 ! Lacquer sanding tables : : : S
! (two pieces) ' ' ' : '

38 ! Dead roller way : ' : Pox
39 ! Ball table H ' ' VX
40 ! Corpus clamp ' ' : S S
41 ! Assembling tables ! : : I
! (five pieces) ' : ' : :

! - hand pallet trucks : : x ! ' '

! (hand jacks) 5 pieces ! ! ' H H

| - trolley racks for ' ! : HE

! drying lacquer 20 pcs ! : ' ' '

1 - heavy duty pallets ! ! : S :

! 100 pieces : : : ' H

! - light duty pallets, : : : Vox

! 200 pieces ' : ' N :

4.2 List of machines to be purchased later on, and temporarily substituted
by electrical hand tools

Position in Layout Description
4 Tape veneer splicer
35 Lacquer sanding machine
37 Auxiliary boring machine (two
pieces)

5. DESCRIPTION OF THE TECHNOLOGY

The pilot furniture plant is designed to produce simple case (box like)
furniture sade of veneered particle board,s plywood and solid wood parts.
All parts made of panels will be manufactured in the pilot furniture plant,
while all solid wood parts will be machined in another factory and delivered
for sanding, finishing and assembling in this factory.
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The technology designed for the pilot furniture plant 1s rather simple
because the smoney for the purchase of equipaent was short ind therefore
selection of equipment has been oriented to the iimited number of Sisple
panel processing machines. For the same reason the internal transport is
based on the pallet systea and hand lifting trucks (hand jacks).

Nevertheless, this factory will seet all needs for an industrial systea
of production of case furniture of a medium Quality level.

This description of the technology is related to the layout of the
pilot furniture factory, which was proposed by the expert and has been
accepted by the counterpart.

The production starts with cutting panels on the panel sizing machine
{position 1). Panel parts are cut to the rough sizes which are actually net
sizes of parts with 10 ma addition on each edge for post veneering trimming.
The sizing of the parts 1s done in accordance with sizing scheme drawn by
the work preparation unit. This schese assures maximal utilization of
boards in the production of requested quantity of each size. It 1
recoamended to use carbide tipped saw blades for sawing particle boarcs.

Cut panel parts are taken to the wide belt sanding sachine (pocition 7)
for sanding, in order to get an equal thickness, wi*h a tolerance of pluc or
ainus 0.2 mm to the nominal one. Due to the fact that the present
production of particle boards has a big inaccuracy of thicknecsses, poth side
sanding is necessary, which means that each part must pasc two times through
the sanding machine. In the case that a thickness of <anded parts 1s
greater than the prescribed tolerance, sanding operation must be repeated.
For sanding particle boards a sanding paper with a grit 60 1< recosaended.

Processing of veneer starts on the veneer trimming machine (position 2)
which can be used for both cross-cutting and trisming. The purpose of this
operation is to cut veneer to the specified sizes, to get an appropriate cut
for jointing and to eliminate intolerable defects. Rough sizes cf veneer
sheets as well as the number of each size are given in the operational list,
made out in the work preparation unit.

Before trimming, veneer must be selected for well exposed, less exposed
and concealed parts. Cut veneer parts are stacked in the shelves placed
between veneer trimsing and veneer splicing sachines.

Jointing veneer parts into full size vener- sheets is performed on the
2ig-zag splicing wmachine (position 3). The  -srator’s assistant on this
sachine should have a hand veneer jointing machine for closing cracks and,
if necessary, strengthening cross-section edges.

Since the capacity of one veneer jointing sachine is about half of the
capacity of other sachines, tesporarily this operation will be cosplesented
by hand tape jointing tools. For future improvesent a tape joinling machine
(position 4) is foreseen.
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The full size jointed sheets of veneer are stacked in the built in
shelves or on the prepared pallets.

The veneering operation starts with preparing the glue, which 1s done
in the glue mixer (position 8). The composition of working sixture of glue
is in accordance with recoamsendation of a glue wmanufacturer. The factory,
also, should try to get the sost satisfactory and econcaical sixture of
glue, water, hardenrer and filler, by eaking glue tests with Jifferent
comspositions of wmixture. The glue mixer can be placed on a platfora which
is higher than the glue spreading sachine and the force of gravity can be
used for bringing glue %o the glue spreading rollers.

Panel parts to be veneered are passed through a two side glue spreading
machine (position 9) with a dis:c conveyor after the glue spreading rollers.
The lower part of the discs dip into a water basin in order tc keep the
discs (you started a word with &) clean. The glue spreading machine must be
regulated to spread about 120 to 150 g/e2 of glue on each cide to be
veneered.

Veneer is brougnt separately for each side next to the precs, and
positioned on both sides of the substrate. One pressing cycle contains 6
layers prepared on a dead roller way (position 10).

Veneering i< performed by the hot (steam heated), six daylight press
(position 11). The tesperature of steas should be abort 110 to 1200C. This

is a hand loading and unloading press. Duration of pressing cycle depends
on thickness of veneer and quality of glue. For the carbamide based glues,
teaperature of press 120oC and thickness of veneer 0.6 to 0.8 as. The

pressing time could be 60 to 70 seconds. In reality, it is always 2 to 3
sinutes. The following pressing cycle is used to calculate the capacity of
the press:

- loading 1.0 min.

- clocsing press 0.5 min.

- pressing time 3.0 min.

- opening press 0.5 min.

- unloading 1.0 min.
Veneering cycle 6.0 minutes

Specific pressure on wooden panels should be 0.4 to 0.6 HPa or
approximately 4 to 6 kg/cm2.

After veneering the veneered panels should be piled on flat, perfecily
even pallets and left for one night for cooling and stabilization of glue.

The next panel processing operation is on the double sdge trisming and
tenoning/mortising sachine (position 13). All panels pass through this
sachine twice, to trim longitudinal and transversal edges. The panels are
trismed to net sizes, snd if necessary profiled (tongue-and-groove, mortise
and tenon, rabbet, etc.), or if necessary edges could be cut at any desired
angle (usually 450) for mitre joints.
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5izi1ng must be very accurate and ssooth to obtain surfaces suitable for
etge banding or other kiands of jointing.

A singie-end edge banding sachine (position 14) will be 1ncstalled for
edge banding. Veneer, plastic strips or solic wood lathes can be wused for
banding pine! edges on this machine. 6€luing the bands to the edges is done
with hot selting glue, which is continuously heated by an electrical heater
built in the sachine. Glued bands are chaasfered to the right sizes by the
sase machine. The panels pass through the banding sachine as sany times as
the nuaber ot edges is t¢ be banded.

The follcwing operation is dowel drilling, which is to be doae by the
dowel drilling macaine (position 15), having one horizontal and one vertical
sulti-spindle boring head.

The constructor of furniture wsust take care to adjust positions of
borings with already fixed distances between boring drills. (it 1s usually
38 and rarely 32 an).

Diameters of dowels are wusually 6, 8 or 10 as. For case furniture
made of veneered particle boards 16 to 19 ms thick, the preferred diameter
of domels is 8 mm. Depth of dowel holes drilled on the surface of panels
should be adjustec to leave about 6 s between the bottos of the hole and
the surface on the other side.

In the case of manufacturing panel parts with rounded edges, the narrow
bandsaw machines (position 12) will be used, and edge banding wlll be done
by hand, using appropriate jigs.

The frontal parts of furniture and sosetimes the frontal edges should
undergo processing on the spindle moulding sachine. All msouldings and edge
profiling operations will de performed on the spindle soulder (position 16).

For processing frames and making housings for hardware and handles the
router (position 17) will be used.

g8oth the moulder and the router are universal machines, and 1f they are
used with appropriate jJigs and tools, many manufacturing tasks can be
performed on thea.

Sisple, single boring can be done by a vertical single spindle drilling
machine (position 18).

Preassesbly of frames or other subassesblies, to be sachined later on,
is done on the work benches (position 19).

After sachining veneered panels they must be checked and eventually
repaired prior to sanding operations. This should be done on the work
benches (position 19).
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Sanding machined parts will be done by using 4 sanding msachines. A
semi-automatic two belt sanding wmachine (position 20) will be used for
sanding visible face and front parts of furniture and for all larger parts.
The sanding operation starts by the first belt with a hand guided pad.
Final sanding 1s done by the second belt with a pneumatically pressed bar.

The less important surfaces will be sanded using a sisple single belt
sanding machine (position 21).

Concave edges will be sanded by using a ssall belt sanding machine
(position 23).

Profiled edges must be sanded by a sanual operation. Secause of dust
extraction it can be done on the machine (position 23) which will be free a
great deal of the tiese.

The proper selection and quality of sanding paper 1is of utsost
isportance for the quality of sanding. For the first sanding grit No. 80 to
100 should be used and for the final sanding grit No. 120 to 150. The lower
nuabers apply for less expcsed surfaces and higher numbers for well exposed
surfaces of furniture.

All sandad parts must be checked by the quality control and, if they do
not satisfy criteria for good finishing, sanding must be repeated.

The finishing operations are performed in a separate finishing
departament, prior to asseabling.

The first finishing operation is filling and/or undercoating, which 1s
done by a filling (roller and brush) machine (position 28). Coated panels
are taken from the wheel conveyor (position 31) and stacked on the movable
drying stands. Drying is in the open air, or the drying tunnel can be used
as well, if it is free. The same machine and the same technology can be
used for applying a coat of stain.

Coating of edges is done on stacked panels by spraying 1in the spray
booth (position 29).

After drying, both surfaces and edges wmust be sanded before applying
the finish coating. Temporarily, sanding will be done by hand on the
sanding tables (position 34) supplied with dust extracting filters. This
operation can be improved later on with the provision of a lacquer sanding
sachine foreseen on position 35. The sanding paper grit No. 150 or 180 can
be used for sanding undercoated panels.

The finish coating is done either by a curtain coating sachine
(position 30) or by spraying in the spray booth. Coated parts are stacked
on the rack trolleys which, coupled to the chain conveyor, pass through an
evaporating tunnel and aft>r that through a drying tunnel (positions 32 and
33). Evaporating is done at lower, and drying at higher tesperature with
appropriate ventilation. The heating system sust be adjustable for any
temsperature between 20 and 700C.
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After drying the finished parts should be cooled i1n the open air, 1n
the forced ventilation zone.

The asseably of furniture 1s organized 1n two lines. The first line 1S
foreseen for asseabling corpuses {box-like bodies), and the second one for
asseabling drawers, wsounting hardware on doors and other sub-asseably
operations.

Necessary drilling operations will be done by electrical hand drills,
and later on with special auxiliary drilling sachines which can be provided
(position 37}.

The first asseably line 1is provided with dead rollers and one board
for each corpus. Assembly starts on the roller way (position 38) and
continues in the case clamp \position 40), to be completed on the roller
after the clamp.

Asseabling tables {position 41) and benches (position 42) are used for
the second acsseably line. Assembly tables should be provided with
pneumatic cylinders and appropriate jigs.

After the asseably, the whole product msust be checked and properly
cleaned. It 1s wmost important to check the functioning of 2 procuct and
completeness of all parts and hardware.

As a further isprovesent in the future, a small spray booth can be
installed next to the roller way, 1in order to refresh the product with a
slight lacquer coating on the outer surfaces. That very thir spray coat
will be dried within a short time, before packing.

Once the asseably is finished a thorough end quality control 1s
performed in the area (position 44). Only those products which fully
satisfy the prescribed criteria are accepted and forwarded to the packing
area (position 45). Accepted furniture is marked accorcingly.

Packing 15 done in accordance with the design of the packing crate.
The most cuitable way of packing is cardboard boxe: or, 1n the case of
distant shipping by railway, in boxes made of low quality plywood and
reinforced for wooden frases.

Storing of finished products is done in the storage roos, so that each
tise of furniture is stored separately and is easily accessible.

Furniture to be delivered should be prepared in the designated area
(position 47) and once again thoroughly checked comparing all eleesents with
the shipping order before shipaent.

This description of technology is written in order to describe and
explain the proposed plan of the pilot furniture plant. Different materials
and different products could cause certain differences in technology, but it
will be explained in more detail in the production docusentation.
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6. REQUISITIONS OF NACHINES AMD TOOLS

ficcording to the project document UNIDO’'s contribution for the purchase
of non-expendable and expendable equlpment is foreseen as followus:

- Non expendable equipaent, budget line 42 USs 125,000
- Expendable equipaent, budget line 41 Uss 17,500
i Total US$ 142,500

Based on this amount, the designed technology and the agreeaent reached
with the counterpart, requisitions for both non-expendable and expendable
equipment were completed and forwarded to UNIDO, Vienna for the purchase.

6.1 Requisitions for non-expendable equipsent.

Requisitions for the following machines have been completed:

Order of Description of equipament EUNABOIS E<timated price
priority nurber in US$
1 Hot veneering hydraulic press, 31.331.1 28,680,--

six daylights, 2,500 x 1,500 am.
Heating by steam. Total pressure

150 tons. Hand loading and unloading.
Instruments for measuring pressure,
tesperature and pressing time should
be included. Total weight of press
and number of pistons should be
1ndicated and taken into consideration

2 Glue spreading machine for two 34.112 6,300.--
s1de veneering, with sinimal length
of rollers 1200 sa. Number of dosing
rollers and the shore nusber 1ndi-
cating hardness of the rubber and cost
of replacement rollers should be
indicated.

3 Multi-purpose double edge precise
trieping and profiling sachine
(double tenoner), with scoring
- and tiltable trisaing sSaws on
both sides and with one addi- 82.2 24,800.--
tional sachining head on both
. sides, tiltadble and adjustable
for tenoning/mortising or rabet-
ting of panels.
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4 Lengthwise 2ig-zag veneer jointing
machine (eneer splicer). Poly-
cster trade for continuous
three month operation, on an B8-hour
basis, should be supplied. 3i.119.1 12.400.--

5 Single edge bending machine
for veneer, laminate and solid
wood laths, cost of additional
cutting chamfering and sanding
attachaents should be quoted
separately. Hot selt pallets
for one sonth continuous opera-
tion should be included, as
well as norsal tools for cutting
and chamfering. 83.151 14,800.-~

6 Sesi-automatic narrow beit
sanding aachine with two
belts. The size of the
sliding table should be:
length about 2.25m and
width 1.25a. Sandpaper
and the device for gluing
sandpaper into an endless
belt should be quoted se-
parately and bought as
expendable equipaent. 12.721.22 6,300.--

7 Yniversal sharpening machine
for carbide tipped sawblades
moulding cutters, boring
tools and router bits. Neces-
sary technical specifications
of the grinding wheels that
such a machine uses should
be given. 55.7 18,800.--

8 Multi-spindle dowel boring
machine with one vertical
and one horizontal boring
head. The saximal distance
between two enJ borers should
be about 1,250mm and distance
petwueen boring centers 32 or
38 en 12.421 7,030.--

9 Narrow belt sanding sachine
for edges. 12.721.41 3,100.--




16 High speed router with ainiaus
18,002 rpa of the smachine

head 12.314 6,030.--

Estisated total asount for all ten sachines is USS 128,240,--

Two years spare parts should be :ncluded in offers. Due to the fact of
declining value of the US dollar, dollar prices say be increased, and
therefore the requisitions are written in an order of priority, and the
purchase should be done following this order. Also, the cost of freight
should de taken into consideration.

Since the pilot furniture factory is aised at producing furniture of a

mediua qualit; level, sade of panels, it is recomsended that simple and
reliable machines be purchased.

Delivery time is also very isportant due to the counterpart’c decire
that the factory be ready for production in the first half of 1989.

6.2 HKRequisition of tools

The requisition for tools has been completed in order to provide basic
standarde :n~dworking tools for the machines to be purchased by UNIDO.

Ites ;| Tool for . Description of tool . Quantity
T sachine ’ ! required
1 ! multipurpose . Carbide tipped scoring sas blades: |
' double edge ! D-200am, I-42 to 64s B8-3.2an 1 parr
! trimasing and B
vt mng ' H
! eaac.1ne ' E
2 ' Lengtnwise ' Polyester thread : 20 =pools
! 119129 veneer H
+ Jointer H E
1] [} 4
3 ; Single-end ' Hot selt pallets (melting glue) } 20 kgs
' edge banding | Carbide ti1pped cutters for 4
! aachine ' chasfering banded edges (to fit :
H ! sslectsd sachine) ' 1 parr
4 ! Saw blades cutting bandinc strips H )
H ! to the right length ' 1 pair
H ! Narrow sdgs sanding belts (to fit H
4 ! selected machine) E 10 pieces
: : . ,
4 ! Sesi-automatic; Sanding belts MHo.100 v 10 pieces
! narrow beslt | Sanding belts No. 130 ' 10 pieces
! sanding ' E
! sschine H '
1 ' :
- ! Universal tool) Diamond grinding whesl for grinding .,
' sharpening ¢ front face of close pitched carbide |
' msachins for ! tipped circular saus 'S pieces
! carbide tipped, Grinding wheels for short cutt.ng '
! saw Dladss ! knives !5 pieces
! and cutters ! Flaring cup grinding wheels for H
H ! grinding edges on carbide tipped 4
H ' tools '8 pieces
' ' Flaring cup diasond grinding wheels |
H ! for finish grinding the teeth on E
H ! seall cutting tools ' S pieces
L L]
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+ Tool for t Description of tool + Quantity
T machine ' ! requared
' , '

! Dowel boring ! Precision dowel drills 2-2+2, norsal;

' sachine ! type, cardide tipped, D-6aa, 1!-27sa,;

H ! (length of cutting part}. 1 30 pieces
H s Sase drills D-Om , 60 preces
H ' Same drills D-10sa : 30 pieces
L] [ ] 1]

[ ] L ] []

+ Narrow belt ! Sanding delts No. 100 T 10 pareces
y sanding H .

! sachine for | '

! edges H '

H : .

; High speed s Precision router bits D-10 as, H

7 router : 2-1, 1-30 =8 1 S pieces
’ ! Precision router bits, single fluted,

H y {Z-1), D-15ma, 1-32 enm iS5 pieces
H t Precision router dbits, b-20 am, 4

' ' 2-2, 1-38 mn 1S pieces

When placing orders for tools, the type of the machine must be
considered to define diameters of axes and other elesents.

7. EQUIPMENT T0 BE PROVIDED BY THE GOVERNMENT

According to the project documsent, the value of equipment to be
purchased by the Governaent should asount to US$ 271,000.

The Fifth Departasnt of the Ministry of Foreign Trade wrote a letter
to the United Nations Developaent Programse in Pyongyang stating that all
the remaining equipaent which will not be covered by UNIDO contribution of
US$ 142,500,- would be provided by the Governsent. However, squipaent
bought by the governsent so far is sostly for other factories and only four
out of nine items are definitively purchased for and will be delivered to
the pilot furniturs plant.

Attespting to get clear information about the purchase of the resaining
esquipaent, the expert learned that the counterparts plan to produce locally
a great deal of lacking equipasnt. From the sxpert’s point of view sose
sisple equipsent could be eade locally if properly designed, but it is
doubtful that soss of the sore cosplex sachines can be sade locally in such
s short tiss, with a satisfactory quality.

There is one sisple sachine to be reconditioned and it can be done
shortly.
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Equipment to be purchased by the Governaent

Description

Semi-automatic panel sizing machine

Veneer trimaer

Wide belt sanding machine for particle board

parts.

Spindle soulder

Roller and brush undercoating machine

Curtain coating machine

Narrow bandsaw

Narrow belt sanding machine

Hand lifting pallet truck - five pieces

Machine to be reconditioned

Single spindle vertical drilling machine

Equipment to be made iocally

Veneer inspection table with glass top and
lights below the glass. Size: 2500x1000x800am

Glue mixer capacity 150 1 placed on the plat-
form next to the glue spreading sachine, so that
glue will pour into machine by the force of
gravity.

Status

Should be bought fros

Japan, but not
ordered yet.
velivered froa the
USSR.

Unknown situation
Delivered from the
USSR

Unknown situation

Should be bought from

Japan, but not
ordered yet.
Delivered, local
production

Delivered, local
production

Unknown situation,

will probably be made
locally.

W1ll be reconditioned
before its
relocation.

Will be made in the
PHC (Pyongyang Wood
Coaplex)

Will be made locally
within the PWNC.
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Disc conveyor, extension of the glue spreading
machine, with lower parts of discs dipped :nto

water. Length: 3000mm, width: 150" as
height: to fit sachine. Discs D-60ma
Distances between discs 100 am
Distances between axles 200 am

Free running axles.

Dead roller conveyor between glue spreading
machine and veneering press. Length: 6500 an
length of rollers -600 am, height: 500 anm,

D (roller) - 100 ms, distance of rollers’
centers 400 an

Preasseabling and asseabling tables, four

pieces. $Size:2500 x 1000 x 800 mm. Hetal

top 10 mm. Holes D-15am bored for positioning
pneumatic cylinders. Distances between holes
100 am

Narrow belt sanding machine for sanding
concave edges. Two side sanding: one siue
diameter 60 am, the other side 200 mm

Yool inspection table 2000 x 900 x £00 am
40 ma thick hardxood top. metal plate
300 x 200 x 20 mm built in on the right
end. With stand for tool balancing scale

Sgray nco*h with water curtain, width 3000 s
haight 1950 sm. Equipped with water pusp, fan
cad filter

Wheel type conveyor - two pieces (extension of
undercoating and curtain coating machines)
length 3000 am, width 1000 mm, height

to fit machines. Slope 5%.
Diameter 50 mam, distances 150 as.

Lacquer evaporating tunnel and lacquer drying
tunnel, length 12000 ma each, free profile
1000 x 2000 am. Heating by steas. Temperature
between 200C and 700C.
and exchange of fresh air.

Chain conveyor built in, pulling trolley racks
through both tunnels.

Free plastic wheels

Appropriate ventilation

Will be made within
the PNC

Will be made locally

Will be made locally

The counterpart en-
deavours to make it
locally.

Will be made within
PNC

The counterpart will
try to make it lo-
cally

Wi1ll be made locally

Counterpart will
try to sake it
locally
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Lacquer sanding tables for sanding by hand
pads, two pieces. length 4000 am, width 800
+ 200 mm, height 800 mam. Fan and filter

for separation of dust built in, drawers for
dust at the bottonm.

Dead roller way for asseably line.

length: 9500 + 30500 am, width 600 as,
height: 300 as. Rollers D100 am.

Distances of rollers’ centers 250 sa. Wooden
boards fixed between rolli-s.

Ball table (in frent of corpus clasp)
size 3500 x 800 x 300 mm (DxWxH), balls D
ca 30 am, distances 100 am

Corpus assesbling clamp with two asseabling
frames. Inner size: 3500 x 2000 x 600 mam.
Two vertical and one horizontal adjustable
beams carrying pneumatic cylinders can

be fixed on the main frame using drilled holes
in both frame and beams.

Trolley racks for drying lacquer - twenty
pieces. length 2000 ms, width 800 am,
height 1800 am. 15 racks for panels at a
distance of 106 mm. MWith all sides movable
coasters and attachment for chain conveyor.

Heavy duty pallets for hand pallet jack
with setal frame - 100 preces
Size: 1200 x 800 x 160 mnm

Light duty pallets for hand jack - 200 pieces
Made of wood. Size: 1000 x 800 x 140 am

Electric and pneumatic hand tools

The following electric and pneumatic hand

asseabling and repairing work:

o UUAN -

Electric hand drill, 500 W, 27S0 rpm
Electric hand router, 1.5 kW, 2750 rpa
Electric hand sander with oscillating pad
€lectric veneer hand splicer with polyester
thread

Pneusatic driller

Pneusatic screw driver

Pneuaatic nail gun for saall headless

nails 20 an

Pneumatic stapler for staples 8/16 mm.

Can be made locally
Nill be made locally

¥ill be made locally

Could be made locally

Will be made locally

Will be made locally

Will be made with PHC

tools are nececssary for

2 pieces
1 piece
2 pieces

2 pieces
2 pieces
8 pieces

2 pieces
2 pieces

The purchase order for these tools must be placed as soon as possible.




-22 -
8. INTERNAL TRANSPORT

Inter-operational transport has been defined during design of the
technology. The most simple and at the same time the most flexible system
of internal transport has been chosen. It is fully 1n accordance with the
level of technology which 1is based on a serial production in medium
batches, using simple, but maodern wocdvarking machines.

Pallets with five hand lifting pallet trucks are the only aseans of
transportation, except for a couple of dead roller ways.

All transportation wmeans are 1included in the list of equipmsent to be
purchased by the government or sade locally.

9. PRODUCT DEVELOPMENT

Developaent of the product line for the pilot furmniture factory 1is a
task of the first priority. All stages of product development must be
finicshed by the time the factory is prepared to start production.

In the project document, this task is foreseen to be carriecd out by the
expert for design. Since this expert has not been fielded in time, the CTA
organized the counterpart’s designers to work on product development,
directing and correcting them from tisme to time.

A short methodology for production development has been written,
translated into Korean and distributed to the designers and other people
concerned with product development. This methodology 1s enclosed to this
report in Annex III.

The product developrent evaluating team has been organized with the
following members of the team:

Mr. Ryu Chun Gyu, Chief of the Technical Department
Mr. Pak Zang Nas, from the Production Department
Hr. Ri Miong Ha, Chief of the Sales Department

Mr. Han Se Iong, from the Purchase departasent

fir. 20 Gan Gon, Head Designer

. Mr. Kim Goan Hun, Chief of the Quality Control

Mr. Ri Shi Gu, from the Technical Departasent

~S O NN -

The team aembers and designers have been introduced in the basic
principles and procedures of production development. Furniture catalogues
and catalogues of hardware have been given to the designers as exasples.

Special emphasis has been put on aodularity, interchangeability of
parts, standardization, utilization of available saterials and equipaent,
principles of design and construction, etc.

By the beginning of June 1988, activities on product development had
been carried out in accordance with the work plan,
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ldeas, sketches and constructions had been evaluated anc each tise
appropriate corrections made. Designers accepted the proposed aethodology,
and improved their design work significantly.

The other team meabers were not involved as euch as necessary, sainly
because they were occupied with their ordinary tasks.

The construction work for prototypes was done very correctly, but thre
expert suggested to the counterpart not to start with making prototypes
before they have calculated the production cost of each ites. Only uwhen
sales prices and production costs have been coapared could they decide
whether to make the prototype or not. The decision to produce a prototype
sust be based on a positive difference between the sales price and the cost
of production. Some of the design examples are shown on the following pages
(see figures 2, 3 and 4.

4 A
Mi1:20

Fig. 2: Hanging part of a kitchen cabinet.
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Fig. 3: Wardrobes for bedroos
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Fig. 4:

Living roos wall units.
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10. CONCLUSIONS AND RECOMMENDATIONS

The assistance UNID) is providing 1in the establishaent of a pilot
furniture plant 1n the Desocratic People’s Republic of Korea 1s of special
importance to the future developaent of the furniture 1industry of the
country. Introducing a new technology and industrial aethods in this pilot
plant will accelerate the production of furniture towards a sore rational
and efficient way of production.

These first steps in the developaent of a sodern production will face
sany expected and unexpected difficulties. The @main probles will bde to
supply the pilot furniture plant oith adequate raw saterials, auxiliary
materials, cosponents and tools. Workers' attitudes, who are accustoaed to
handicraft wor®> of very low quality, will be difficult to change.

The critical point in providing the pilot furniture plant with
equipaent is that part of the equipaent which is foreseen to be produced
locally, since the quality of this end product is still unknown.

The tise foreseen for the execution of the project i1s very short and 1t
requires completion of all activities strictly 1n accordance with the werk
plan.

It will be very isportant that all experts foreseen in the project
docusent be fielded in time, at the beginning of 1989.

The bidding for the purchase of equipment to be provided by UNIDO was
finished during this mission and selected machines have been approved during
the tripartite review aeeting in Pyongyang, on 8 June 1988. At the same
tise, the conclusion was reached that the government should assure funds for
the purchase of the electric and pneusatic hand tools specified 1n this
report.

During the first CTA's sission, the sajority of the training activities
were organized abroad: a two week study tour and a 40 days group training.
During the next CTA’s mission, priority will be given to training activities
organized in the pilot furniture plant.

Recommendations

1. In order to provide furniture factories with raw wsaterial of
adequate quality, the 6Governsent should take into serious
consideration the developaent of particle board production.

2. Domestic production of foils made of synthetic resins and
lasination of particle boards with these foils would be ideal for
the successful production of corpus furniture for the domestic
sarket.

3. In order to shorten the preparatory period and start
production on tise, the counterpart should have at his disposal
a1l staff and machine operators at the soment when installation of
the equipaent begins.
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An expert for design should be engaged to assist the
factory’'s designers in the introduction of a modular systea and
indistrial design principles in the developaent of furniture
products.

A tool maintenance expert should be fielded in time to train
tool sharpeners and other concerned people in the selection,
sharpening and aanagesent of tools.

In order to perfora training activities in a satisfactory and
useful way, the experts should have interpreters able to
interpret sisultaneously froa English into Korean and vice versa,
uho are familiar with the technical vocabulary in both languages.
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ANNEX 1

PROPOSAL FOR A GROUP TRAINING PROGRANHE

Host country: Rosania (preferably)

Nuaber of candidates: Four

Duration of training: 40 days

Tine: Second half of June and July 1988.

Sudget alloctaent: USS 30,400 (budget line 32) -

Nases and functions of
participants: 1. Nr. Ryu Chun Gyu, Chief of the Technical
Departaent in the Pyongyang Wood Coaplex

2. Wr. Chang Luk Won, Manager of the Furniture
Factory

3. fr. Li Yang Chun, Teas leader (Foresan) 1n
the sachining departsent 1n the Furniture
Factory

4. Mr. Li 61 Bong, Teans Leader 1in the
Asseabling Departaent in the Furniture

Factory.

Level of education: All candidates have a technica. education at
three years college level or a university
degree.

Purpose of training: To operate the Pilot Furniture Plant at the

higher level of productivity and quality of
products. The knowledge gained during this
training will help thes organize production in
a sore efficient way.

Rosanian cospanies proposed for group training and duration of training in
each cospany (incl.weekends) 1. CEIL, Oradea, Wood exploitation and

processing cosplex. Corpus furniture and
style furniture 1S days
2. CLLJ, Napoca, Production of sanding paper

2 days :
3. CcIL, Constanta, Corpus furniture and
decorative venser 8 days

4. CIL Pipera, Bucuresti, Corpus furniture,
kitchen furniture, TV boxes, plastic
lasinates, particle boards, etc.

10 days
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- Trip to Romania ang necessary certacts

3 days
- Return trip to the Democratic People’s
Republic of Korea 2 days
Total duration 40 days

The proposed training prograsme for each trainee is as fgllows:

1. #Hr. Ryu Chun 6yu

He will lead and supervise the group and serve as an interpreter for
all participants in this group training. His personal training aim is to
study the organization and @anagesent systea of the factoriec visited, anc
the facts important for designing wood processing technolcgies and other
affiliated technical facilities.

In particular he needs to learn aore abdout:

ORADEA - Compocition of processing lirec,
- Electrical wiring, heating and aquct Extracting systers,
- Compositions and propertiec of finiching mater:-zlc,
- Finiching equipsent angd finishing operatioas,
- Conditione of drying lacquers,
- Production and use of decorative elements mace of cynthet:c
res:ine.
NAPOCA - Propertiec of abrasives, their appropriate celec:-:-er &rg tes in
the wood procescing industry,
- Erading methods and candarcz of asrac:ves anZ adnec:vec,
- Methoc of gluing canding paper into encdlecs deltes,
- Technology for the procuction cf cz2r it3 paper,

CONSTANTA - Tropical wood uced :ir the preductior ¢f geccrative veneer
- Veneer producing technology,
- Furniture fipiching ‘ac 1rn Cradea)

BUCURESTI - Furniture finishing {ac 17 Oradez)

2. Mr. Chang Luk Won

ORADEA = Production organization in the furniture factory,
- Method of accounting wages,
- Selection, sharpening and control of tools in the furniture
production.
- Sawdoctoring methods for circular and bandsaw blades,

NAPOCA - Same as for Mr. Ryu Chun Gyu.
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CONSTANTA - Equipment for the sharpening of wood processing tools,
- Sharpening operations
- Control of tool parameters, precision of setting, sharpening,
balancing and aounting of tools.

SUCURESTI - Sase as in Constanta
- To learn special procedures and lisitations concerning carbide
tipped woodworking tools.

3. Hr. Li Yang Chun

ORADEAR - Equipaent and operations for sizing of particle boards and other
panels.
- Equipsent and operations for trissing and jointing veneer in the
furniture production,
- Equipment and operations for veneering in the furniture
production,
- Equipment and operations  for sachining furniture parts
(trimming, profiling, tenoning, edging, drilling, moulding,
routing, and sanding).

NAPOCA - Same as for Mr. Ryu Chun Gyu
CONSTANTA - Same as in Oradea

BUCURESTI - Same as in Oradea, paying more attention to the adjustment of
the machines to given sizes and profiles and to the proper
mounting of tools.

- Use of jigs in the machining of parts in the production of
corpus furniture.

4. Mr. Li 6i Bong

ORADEA Equipment and sethods of asseabling corpus furniture,
- Hand tools and jigs used in asseabling corpus furniture,
- Hardware and fittings in the furniture production.
NAPOCA - Same as for Mr. Ryu Chun Gyu
CONSTANTA - Sase as in Oradea,
- End quality control amethod,
- Packing and sarking furniture.
BUCUREST] - Assembling of kitchen furniture,
- Materials used for assesbling,
- Checking and packing knock-down furniture.

In addition to the training prograsae proposed above, the counterpart
requests to enable all four sesbers of the group to visit a particle board
factory and a lasinated board factory, both in Bucuresti. Requested
duration 2 days in the particle board factory and two days in the production
of laminates, out of a total i0 days planned for Bucuresti.
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In the particle board factory they would like to see:

- production of chips (particles),

- drying of chips

- composition of a glue mixture and method of mixing with chips,
- mat-foraing and pressing operations,

- cutting to forsat and sanding,

- deviations in thickness and toierances,

- properties of boards produced and an average level of quality,
- equipment and aethods for testing particle boards.

In the factory producing laminates and lasinated boards, the
participants of the group training would like to see:

- production of decorative paper,

- coating of paper with resins,

- equipment for the production of laminates,

- equipment and methods for pressing laminates on boards.

After finishing the group training, the participants are to prepared an
appropriate report and subait it to UNIDO in Vienna.

Prepared by:
Mr. Ryu Chun Gyu, and
M. Radmilo Malis, CTA




ANEX 11
LAYOUT OF THE PILOT FURNITURE PLANT

[5) ()
L e — >
- A = e e 0
"r Daily [ D = D D D D -
] panel i o M I ® (] L) ry [ (4
I stoex =1 Gty & . (0@ (e
; 0 BH H O (] O i
| & 3 &1 YENIXRING 16, Scimile couléer
7. Wide bslt sanding machize for particle board 17. Iouter
)/ SIZING 8, Glue xixzer 18. Single riindle verti
1, Seni-sutomstic oenel sizing 9, Glus spreading cachine
nachine 10, Pead roller conveyor PRRASSECSLY
| varem oo a g0 11, flot, six daylights,vsnsering press 19. Aszectling tadles
| 2. Yegeer trimmer 39Dic
3. Sip-sag venesr svlicer % 20, 3esteusositic 2 narrow
) 4. Taps venser sulicer s Barvow bend-sew “ . 21. Ore narrow beit seme:
(now not evrilable! 1. . * :' i :" . 22. Uerror belt eige sends
S. Inspestion gable 14, Siagle-md edge bending nackine 23, Farrow belt senting
6. Venoer fing shelves. 15, Single-end dowel drilling machine
I
% B

SECTION 1




-2~/

~EN@

3. Farrow belt

@°1
s
—

SE3LY T001 SEARPTEING AKD KAINTENANCE
. Asse=tling tables 24, Tool control teble

25. (niversal tool sharpening =scrine
26, Electrician on dusy

o 3e—izuso—itic 2 narrov belt sanding cachine 27. Kechanic on duty
1. One narrow belt sending mack:ine
. izrror it eige semding meclhine

23 for

cdg.-

PIFISEING

28, Roller 2nd bBrush undercasting cachine

49. Spray bocth

30, Curtzin coating sechins

31, 4heel tyce conveyor

32, Laccusr evsportting tunnel

313, Lacruer {rying tunnel

34. Leccuer canding table

35, lacquer sanding machine (fusurs inorovenent)
36, Quality control of firish eres

L7S3.37Y

37. Auxiiisry boring cachine
36, Derd roller way

19. Holl teble

40, Corrus clemn

41, Aez&ling table

42, dardrzre coumting tstle
43, Refresring screy bootk (f
44, 2nZ control ares.

SECTION .2




24 000

4

» Auxiiiery boring machine PACKING ]
38, Dexd roller wxy 45, Pzcking erea i

39. Boll table : I i
40, Corjus clamd STORUGE LD SEIPFIFG !
41, Azzexiling sable 46, Storage arex ?‘
42, darévere counting tsble 47, Skioning sres 1!
it

43, Refreskting £3rey bootk (future izproverent) il
44, 2nZ control area, ]

#8000,

I I8
! |
[ i [ 4
] : H
= —— . e S — ! !

S STAYCE I THE ESTRPCITHATENT G 4
- .P/LDZ' FURNITURE P‘AN" —

L Ayeur. . _l12

SECTION 3




-35-
ANNEX III
PRODUCT DEVELOPMENT OF FURNITURE

A production programse, 1n any manufacturing company, 1s the most
important and fundaeental aspect of a successful enterprise. In furniture
production, product development has a special 1importance, and aust be
carried out as a persanent task.

Product development 1is a team work, divided i1n many steps, connected
with feedback control loops.

Market research and analysis of marketing information are treated as
prerequisites for appropriate decisions about kind, style, type and quality
of products to be developed.

In order to develop a product line which will €1t production
possibilities, the factory’s capacities as well as the existing product line
must be analyzed. The findings of these analyses should be used for
defining a new production prograamme.

The design of products is the most important and the mcst delicate part
of product development. Here, some aspects of this very complex task,
including a couple of basic rules will be explained and suggestions made.

Special attention sust be paid to the implementation of standardization
and the interchangeability of parts in the product line.

Prototype making, value analysis, construction and detailled drawings
are part of a technical work 1n making a product ready for manufacturing.

Every manufacturing company has to examine 1ts product strategy from
time tc time, and to strengthen its ability from the product development
point of view. The general level of the product line, which we wish to
achieve, is determined by certain requirements with a view of:

- originality of products,
- quality of products,

- low production expenses.
- high reliability,
- short production cycle,

- high flexibility,
- speed of delivery, etc.

Many factors ought to be analyzed in choosing the right strategy, but
the wmost important are: the factory’'s own possibilities, capabilities,
experience, the skill of its staff, resources available and its position in
the market.
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Some of the key strategic considerations concerning product development
are: specialization, diversification, cooperation and balance between
these. Cooperating with other similar factories and other manufacturers
can achieve a higher degree of diversification, in spite of their own very
specilalized production.

It 1s not easy to get a new product developecd to the stage when it is
ready for sale. Product development passes through different steps and 1t
takes months of systematic work. In order to get a few good products a
company has to develop a great number of new 1deas. Most of these new ideas
are dropped during the initial screening test, showing incompatibility with
the company’'s objectives and resources. The ratio between the number of
successfully developed products and the numaber of 1deas, generated at the
beginning, is different, depending on the quality of the 1ideas and the
skills and experience of people working on product development.

These steps of new product developnent are as logical ac they are
indispensable. In each stage 2f product development some questrcns should
be asked: whether the product saticfies the criteria set or nct. It 1s
always cheaper to change, or even to drop an 1dea 1n the earlier thzn 1in the
more advanced stages of developsent. At the same time, the effects of
changes are much higher in an earlier than in a later stage.

Most production people do not think that way, so all their effort 1c
concentrated towards the i1mprovement of the manufacturing process and almost
none to product development. To avoid that, all companies should establish
some rules and procedures as a guide on the right anc rational way. For the
case of a medium size factory, like ours, we are proposing a product
development model, which in the form of a block diagram, determines all the
steps to be taken in the various stages of technical development of
products.
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SCHEME OF PRODUCT DEVELOPMENT PROCEDURES
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The first step 1s the collection of i1deas for a newm product.

A designer should visualize these 1deas 1n the form of sketches, and
with the brief description and calcuiation of cost and propose thea for
evaluation.

The evaluation teaz must be composed of specialists working 1n: sSales,
product developaent, purchase, qualitly control and production units. The
evaluation should deteraine whether the idea fits the objectives, resources
and planned profitability. At this stage of the evaiuation, facts are still
scarce and the experience of the team meabers if of great value. Products
rejected by this evaluation are no longer subject for consideration.

For accepted procducts, the next step 1is the preparation of technical
documents for a prototype. These docusents are: drawings, technical
description, design of packing, standards, esaterial specifications and
calculation of production cost.

When the prctotype is made it 135 subject to evaluation by the same
team and. 1f possible, by more people dealing with marketing and quality
control.

The evaluation of the prototype should assecs whether the procuct
satisfiecs c-iteria for: function, technology, materials, product
exploitation, and possibility of regeneration. All these criteria sust be
determined in advance and cannot be matter of guescsing and bargaining.

I¥f the product does not satisfy the criteria determined, the
documentation for the prototype muct be changed and all procedures repeated
once more. At the next evaluation, the product should be eirther accepted cr
rejected.

The next step for accepted products 1is the preparation ¢f production
documentation, as determined by work preparation procedures.

When production docuaentation is prepared, the firct production <hould
start as a "2ERO’ series. The 'lERD’ series is usually a minisal nusber of
products needed to test both the documentation and the production process,
and to screen all hidden defects or weak points which have to be corrected
before regular production starts.

In order to satisfy users of the products and develop products with
features corresponding with unfulfilled customers’ needs it is necessary to
collect information for product development and oiher business decisions.
This inforsation must answer the following questions:

- Where is the market?

- What does the market buy?

- When does the market buy?

- Who is involved in the buying?

- Why does the market buy?

- How does the market buy?
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This information helps determine how people feel about furniture, their
needs for specific 1tems, what sakes furniture sost attractive to the
customer, and what priority furniture has asong other householc goods.

Appearance is considered an additional attraction to furniture. The
fora given by the designer, and zesthetics in generai, have top iaportance
for tre opinion of custosers, and designers should know what che current
prevailing considerations in making a decisicn prior to buying are.

In working on product developaent, production capacity cannot be
ighored. Each factory has certain limitations which should be taken into
accourt. The product line or single products aust be adjusted to the
capacity of the factory.

Analyzing the factory’'s capacities, the following factors should be
taken intc consideration:

- location of the factory,

- equlpeent,

- capacities,

- raw material,

- auxiliary materials,

- tools and technical supplies,
- skilled personnel,

- experience,

- qualit of products,

- organization,

- maintenance,

- energy,

- motivation, responsibility and attitude.

The above factors are analyzed hereunder for the Pilot Furniture
Factory and an example from which can be learned ic given.

(a) Location of the factory:

The factory is located in Pyongyang, the capital and the major
consumption center of the country. From the domestic market point of view
this factory has an ideal location. Transportation distances to the users
are very ssall, therefore furniture can be asseabled at the factory.

{(b) Equipaent:

The factory is equipped with machines for processing panels and for
the production of sisple case furniture, without possibility to process
solid wood. The solid wood parts must be produced in cooperation with
another factory. The possibilities of that factory must also be known.



(c) Capacities:

The average production of the factory ic about ‘x' di1fferent pireces of
furniture per sonth. In the case that the factory can organize serial
production of standardized and well designed and prepared products, the
production can be 1increased by 25 percent. The estisated possible
production assumes a good organization and a regqular supply of smaterials
and tools.

{d) Raw saterials

Particle boards, veneer and plywood are basic raw saterials. All three
are available within the Pyongyang Wood Cosplex. In order to achieve a
better utilization of materials the quality standards and sizes of boards
sust be taken 1nto consideration. The quality of the furniture mostly
depends on the quality of the raw materials.

(e) Auxiliary saterials

Newly designed furniture should be produced with auxiliary saterials
manufactured i1n the country and usage of 1mported such msaterials sust be
reduced to the siniaum. However, designers sust be acquainted with all
possibilities and initiate their introduction and production using different
auxiliary materials in the country.

(f) Tools and technical supply

The factory relies partially on ieported tools and other technical
supplies (spare parts, instruments, etc.). This requires standardization of
joints, profiles and other constructive elemenis, so that the nusber of
different isported tools could be minimized.

(g) Skilled personnel:

Designers must know what kind of skills the workers in production
have. This will determine the complexity of the products and quality
criteria. It is always better to set lower criteria which can be achieved,
than higher ones which could not be fulfilled. Transition to the more
cosplex products should be achisved gradually.

(h) GQuality of products

The present production is of a very low quality. To isprove quality,
design of new products aust include strict quality standards, written and
adhered to.

(i) Experience

Since the present production is based wsostly on handwork, there is a
lack of experience in production using industrial wmeethods. To 9ain new
positive experience designers of new products eust try to adjust
construction to the sore productive industrial work.
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(j) Organization

From the organizational ooint of view 1t 1s important that all details
are dramn properly and that all production documents are coapleted. For all
neu products proper work preparation and paperwork aust be assured.

(k) HNaintenance

The quality of maintenance has a2 bdig infiuence on bdoth Guality and
productivity. Tolerances for new products must be set in accorcance with
the real precision of the machines.

(1) Energy

Veneering and some other technological operations depend on proper
heating. Alco the working conditions as light, heating and vertilation are
conditional upon various sources of energy. All this has a certair i1nfluence
on the quality of products, and the designer must take 1t 1nto account.

(m) Motivation, responsibility and attitude

If motivated, people can always accomplish more than we expzct, and 1f
not they will always accomplish less than we expect. This 1s true not only
in the quantity but mainly in the quality of products. Closely related with
the motivation is the responsibility towards success in general.

The product is always a compromise between desires of the customers and
technical and other possibilities.

Going back to the exicsting product line it can ctated that 1t consists
of many different procducts, belonging to different groups and sorts of
furniture. Some products are closely related and sose not at all.

Collecting and selecting new ideas

Gathering ideas 1is the first activity in the technical development of a
new product. Some ideas can be generated intuitively, but the best results
are obtained when this task is organized systematically. RS sany new ideas
as possible should be collected. As mentioned earlier, a company has to
develop a great numaber of new product ideas in order to finish with a few
well accepted products.

There are many sources which can be used for the generation of new
ideas. The present and potential customers are the logical starting point
in the search for new product ideas. Customers should be asked not to give
new product ideas directly but to descridbe their problemas with the current
products and what household probleas they have not solved yet.




- &2 -

The new technical and scientific developasent very cften g:ives 1deas
which can be used 1n new product development. These could be new materlals,
nes technological possibilities, nes householc equipaent, hardsare
(fittings) etc.

Professional 1literature, periodicals, gatent 1nstitutions, cosaercial
publications, catalcgues, consultants, marketing research firas and sany
others can be used as sources for generating new 1deas.

The purpose of 1dea generation is to create a large nusber of ideas,
but the selection of new 1deas reduces the number of 1deas. 8y screening
the ideas collected those 1deas which do not satisfy the criteria for
acceptance should be dropped. New product ideas which are not compatible
with the company’s readiness £ be successful with that product should not
be taken into consideration. Two kinds of errors are possible: to ¢rop out
a good idea or to accept a bad one.

A company should create rules and standardized forec fcr describ:ng ang
rating new ideac.

Design of products

Those 1deac surviving the selection muct undergo further cevelopment.
The next developsent i<s assigned to a designer, and his task 1s to visuallze
the 1deas selected.

As an orientation guide, the designer must have a swritten orcer which
expresses a product policy. For instance: ‘'Design a knozk-down dining
table for six persons, 1n the low/medium price range, made out of local
softwood and veneered particle boards, in good design and quality’.

The designer should get all pertinent information without having his
hands bound.

The designer also has to know the present production situation ard how
it 1s going to be developed. He w@must know not only the possibilities of
the equipsent but also the bottlenecks.

The first step 1is making a number of sketches in the fors of
axonomeiric pictures, rather than orthogonal technical drawings. Details of
particular interest can be shown in 1:1 scale and as an ‘exploded’ drawing
when a construction is cosplicated.

It is iaportant to eake many proposals with possidbly nuserous
variations of separate theses. It is not advisable to start detailed
construction at this stage, because it restricts imagination and causes
resistance to changes. These proposals should be discussed by a teas
covering the factory’s best knowledge of the sarket, technology and economy.
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Product developaent 1s a high level teams work and the coamposition of
the team has been described earlier. The proposals should be discussed in a
positive esanner, and even if a proposal is not accepted 1t may contain
details that can be used 1n other products.

The saln criteria for evaluation and acceptance of solutions, at this
stage, are 1in connection with the cospany’s objectives, resources and
profitability. That mseans that the new product has to follow the company’s
strategy, that the cospany has available materials and equipsent to produce
it, and that the expected price could assure the necessary profitability.
Products which cannot pass this criteria sust be rejected, and those passing
this selection as satisfactory are subject of further developsent.

To help both the designer and the teas working on product developaent,
more facts isportant for a successful design are considered hereunder.

Design as economsic factor in the furniture industry.

Decign has the strongest 1influence on the economies of furniture
production. Design by 1tself 1s the product ¢f aecthetics, techn:iques,

communications and econoaics. On the other hand, 1t 1s the product of a
production-oriented 1ndustry, shich fits the desired functiors ang hac &n
acceptable cost of production. Nowadays, the tack 1s not to produce

luxurious furniture for the high society, but simple social furniture for
the majority of the population.

Design is demand for isproveaent of our life environmsent.

Design factors are closely connected with the factors determining
production expenses. But 1t 1< hard to establich an appropriate connection,
because the designer sees only aesthetic components and the producer only
sees the cost of manufacturing. It 1s very important to build up a bridge
of reciprocal wunderstanding between the designer and the production people,
that 1is between design factors and factors detersining product cost.
Finally customers expect a purposeful design at an acceptable price.

Design factors

The design factors are certain conditions, influences and requireaents
the product 1s subject to, determined by the use and production. There are
two groups of design factors in connection with the use of products:
objective and subjective factors.

The objective design factors are equally valorized by all custosers.
They are related to: purpose of product, function, reliability, durability,
ergonomics, etc.
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The subjective design factors correspond to 1individual dJdesires of
customers and they are related to: form, comfort, size, fitting to related
products, material, asseabling, nationality, correspondence to the style of
the customer’s ages, etc.

Production design factors are 1lieited by law, standards, governaent
regulations, patents, etc.

Noras and standards are eandatory and they detersine sizes, quality,
health protection and other important characteristics of products.

Company standards serve as means of rationalization.
Quality control is a very important factor in a production.

A nuaber of different cosponents is a design production factor which,
1f large, increases production costs.

Some rules and principles of design
Division of spare and areas

Every product has a primary mass composed of major and sinor macsses, or
areas, and these are composed of subdivisions which may or may not be of
equal size and importance. bDominant 1lines should lead the eyes 1n a
vertical direction on a vertical primsary mass, and horizontally on a
horizontal prisary mass.

When a sass is to be divided vertically into two parte, one part should
be greater than the other but balanced. If the mass is divided into three
areas the lowest area should be the greatest, with each succeeding area
smaller in size.

When a mass is to be divided into two parts »--izontally, the parts may
be equal in size or one area greater than the other, but balanced.

A mass may be divided horizontally into three equal areas or by making
the central area greater and placing it between two ssaller areas equal 1n
size. When more than three horizontal areas are necessary, they may be
equal in size and imsportance or syametric.

Curved lines and eleaents

The designsr wmay use curved lines and elesents to round corners,
relieve their mechanical severity or produce quaint effects. A beautiful
one direction curve has no straight line in its composition. The reverse
curve is always most beautiful if the curve is sharper on one bend than the
other, and has no straight line in its composition. Curves in turnings and
souldings should connect with fillets close to a right angle.
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Proportion

The division of wmasses, the planning of curved lines and the
deteraination of proper proportions are closely related problems and should
be solved simultaneously. To secure good proportions the contrast between
the length and width of a mass should not be too great. Appropriate
proportions are 2 to 3, 3 to S, S to 8 and so en. The starting point in
working out proper proportions 1is a fixed, standardized element which the
designer cannot change.

Ornasents

Furniture ornaments could bde chosen among: abstract forass,
naturalistic motifs and artificial objects. Outlines, borders, panels and
moulded surfaces are well suited for ornaments. Ornasents must not destroy
but emphasize the logical structure of a product and must be 2 harmonized
part of a unified whole, The ornasent of the borders should <ctrengthen and
support this outline. Ornaments should be placed on a sajor center of
interest, taking care of sysmetry.

Colors

Colors wused 1in furniture production must be harasonious. It 1¢
essential for a successful scheme of furniching. The greater the area to be
colored, the less intense the colors should be. Harmony by analogy 1S

secured by relating all the colors in a scheme to one major color.
Standardization and interchangeable parts

Standardization is a very important product development anc decign
factor. 1Its purpose is to rationalize production and to simplify work

organization. This factor is related to the <ctandardization and
minimization of different furniture parts and sizes to the most rational and
reasonable nuaber. It refers, also, to the standardization of materials,

joints, tools, jigs, documents, and so on.

Company policy should detezrmine how far i1t can go with standardization,
not to reduce 1its assortment below acceptable level. That could pe
expressed by a standardization factor, showing the ratic between the number
of different parts and the number of different products in the production
prograsmse.

x = nusber of diffe-ent parts
y = number of different products
Sf:= standardization factor
SF = x_
y

Though a danger of excessive uniformity always exists, a professional
approach can eliminate such fears by creating a modular system of products
or extending a product line by using interchangeable parts.
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A very iamportant part of standardization, which does not have a
significant influence on the assorteent, is the standardizaticn of joints.
Next is the standardization of wsaterials, and then standardization of

general constructions. A factory must decide which type of construction 1t
will use in 1ts production. That will determine the technological process
and the selection of tools, jigs, materials, etc. Also, basic si1zes and

quality of each kind of product should be standardized and they will
predetermine sizes and quality of raw materials.

The sizes of furniture pieces, as well as angles and other ergonosic
characteristics, sust be based on the average size of the husan body and its
physiological requiresents.

Standards are very helpful and useful for product development, work
preparation, saterials supply and manufacturing.

The designers and other people working on product development sust be
familiar with standardization znd standards related to developing-products.

Standardized furniture parts or assesbly groups, once done, can be u<ed
any tise, and for any product, without repeating constructiv:. and
preparatory work.

Prototype Production

Though visualization is the mos. important part of the designer’s work,
h1s concern 1s str.*ched far beyond making drawings: he 1< follcwing
product deve.apment through the market.

The next stage, in the development of an accepted product 1s making
technical documents for a prototype. These basic technical docuaentc are:

- technical drawings

- technical description

- design of packing

- specification of standards

- calculation of production cost.

In this stage, it 1is not necessary to work out drawings in detail,
because further corrections are possible after the evaluation of the
prototype.

The next step, founded on the basic technical documents, is eaking a
prototype of a nemw product. The finished prototype is subject to a new
teas evaluation. This time, the sain criteria are in connection with:
function, technology, materials and end use of product.
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The first tise, an idea is analyzed and expressea in words. The second
time, the designs are evaluated by viewing sketches (pictures), and the
evaluation of the product as a physical ob)ect takes place, and many new
arguments, pro and con, sight arise. This 1is the last and wmost 1sportant
decision, and accepted products - whether good or bad - go 1msediately into
the production stage. If a prototype 1s not acceptadble, the technical
docuaents msust be changed and then a new prototype should be made according
to the new docusentation.

There are other purposes for producing a prototype. Defects in
construction are discovered, dimensions are checked, as well as the
strength, the appearance and function. Therefore, the prototype aust be

made to look the same as the products expected in the regular production.
The prototype and each separate part should be analyzed from every point of
view.

Value analysis

The value analysis method was developed 1n order to assure the
continuous development of products and to fin¢ out the most suitable
materials and methods of production.

The best results are obtainede on new products, during their
developaent, studying parallel designs, saterials and production methods.
So, the value analysis wsethods should be an integral part of product
developaent procedures, carried out by the <same teas working on product
developaent.

Value analysis is not only a sethod analysis but alzo a development
technique. value analysis ic a systematic, function-oriented sethod,
seeking to find out an optimal combination of function and cost.

In value analysis, value is defined as function divided by cost. In
function analysis, the product is split irio components and functions. The
value of each component is estimated and compared with the cost. The cost
can be reduced by retaining the sase function or 1mproving the function
retaining the same cost. All other cosbinations are also possible.

Under different living conditions and materials supply, values have
different meanings. If the best materials are not availadble, the next
available is acceptabdble.

The basic things which should be analyzed are:
- coapleteness of construction

- production function,

- cost of materials used, and

- cost of processing.
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The cost of saterial 1is often higher than necessary because of wrong
specifications of materials and 1nsufficient knowledge concerning quality
prices, and construction possibilities. The same applies to the cost of
processing. By using value arnalysis, the above aentioned aspects can bde
iaproved.

Since value analysis can only be done as a team work, the organization
of a team is the first step.

Construction

The wmain ais of furniture construction is to enable rational
establishaent of a technological process and maximal wutilization of
saterials.

Furniture construction is closely related to technological processing
and therefore must be carried out by specialized technologiste.

Furniture construction searches for adequate methods cof joiring parts
of a product, their wautual positioning, taking care about strengths (both
product and parts), function, econoey, production possibilitiec and specific
characteristics of wooden raw aaterials.

Several basic elements of furniture construction are distinguiched:
- frame elements,

- flat elements,

- comsbination of frame and flat elements,

- case elements,

- upholstered elements, etc.

Very often furniture products have one prevailing type of conctruction,
but other constructive elements are also used.

Regarding the way of assembling furniture elements into final product,
the following can be distinguished:

- fixed constructions, mostly glued, and

- knock-dnwn constructions, joined with fittings and other separable
joints.

Even in knock-down constructions some parts are fixed permanently.

Yo ensure the adequate strength of the product, dimensions and
directions of constructive elesaents sasust correspond to the maxiaus load
during use.

The furniture constructor should respect snee basic rules such as:

- Wooden products must be constructed in a way to enable unavoidable

changes of disensions caused by changes of moisture content, without
affecting the form and strength of the product.
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- Single details of a product aust be const-ucted in a way to
ainimize dimensional changes.

- All details of a product should be designed an. constructec 10 a
may that all )oints can be made on available machines.

- All details of a furniture product should be constructed based on
nominal sizes of standard dimensions of the material used.

- Furniture products sust be designed and constructed to have
rational forss and sizes to correspond to the purpose of the product
and to satisfy technical, sanitary, hygienic and aesthetic criteria.

There are several sajor group of joints:

- glued joints,

- carpentry joints,

- screwed joints,

- connecting with metal joints, and
- joints with staples and nails.

Dowel joints, mortise and tenon joints, tongue-and-groove and corner-
lock joints are the most often wused for fixed constructions, whlle screws
and different types of fasteners are mostly used in joining kneck-down
furniture components.

It is strongly recomsended to use joints which allow finichirg
separate parts and asseabling thea after finiching.

Also joints should be wused which allow better utilization of raw
saterials and use of amulti-purpose machines, without the need for manual
work or hand-fitting during assembling operations.

Construction drawings ought to be made according to a given ccale. The
1:10 scale 1is very practical, but for small details it could be 1:9 ¢r for
ismportant details 1:1.

Construction drawings shoulu show the product as a whcle 1n all
orthogonal projections, with measures, joints and other details. Single
assembling groups as well as other constructive elements can be shown
separately.

A construction drawing must contain the specification of all parts and
construction elements, with their dimensions, type of saterial and nusber of
pieces in the product. Additional descriptions are desirable to avoid any
ambiguity.

For assesbling purposes so-called exploded drawings are easier to
understand. All construction drawings and other docusents sust be signed by
the constructor and his supervisor.



Detailed drawings

For the purpose of manufacturing and preparation of tools, ji1gs and
setting machines, all details should te drawn in three basic projections (1in
some cases two are enough) showing all profiles, joints and other dimensions
and characteristics.

Standardized details, once drawn can be wused at all tiaes. Some
important details as joints might be dimensioned with tolerances.

To conceal dimensional iraccuracies it is better to foresee overlaps,
rabbets or bevellings on the joining ends of the parts. Description of
drawing should indicate: name, code number, material and requirements
regarding quality of processing treatment.

Working drawings have considerable influence on choice of machines,
tools, jigs and method of processing. Personnel taking part 1in producing
working drasings sust be familiar with technology. It would be best 1f the
same people are trained to prepare detalled drawings and Jigs for all
operations.

Detailed drawings must be signed by the draughtsman and constructer.

There are special schools for industriazl design, and there are peopie
possessing talent for creating new products. Selecting <such people and
training them in schools for designers 1s the best way tc solve cesign
problems 1n a factory.
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ANNEX TV

LIST OF ACTIVITIES FOR COMPLETING THE PROJECT

No. ACTIVITIES WHO WHEN
PLAN- ACCOM-
NED PLISHED
1. PRODUCT LINE DEVELOPMENT
1.01 Study the existing product line CTA 03/88 03/88
1.02 Write a methodology for product developaent CIA 04/88 04/88
1.03 Acquaint the management and cdesigners
with the methodology CTa 04/88 04/88
1.04 Nominate the evaluating team for product CTA
developaent cTp 04/82 04/88
1.05 Define products to be developed with basic
requiresents cTPp 04/88 (04/88
1.04 Make sketches for new products Designers 05/88 05/88
1.07 Evaluate vicual decign Team/CTA 05/88 05/88
1.08 Make technical drawings and descriptions
(material, quality, cocst) Designers 06/88 06/88
1.05 Define standards for new products Designerc/
CTA 01/8%
1.10 Evaluate construction and pessibility
of production {equipment, materials) Team/CTA 0s/88 045/88
1.11 Make prototypes CTpP 12/88
1.12 Evaluate prototypes Tean/CTR cl/89
1.13 Make necessary coerrections cTp 02/89
1.14 Make detailed drawings of parts Decigners c3/89
1.15 Produce production documents c1p 04/89
1.16 Have products ready for the production cTe 05/89
2. TECHNOLOGY AND EQUIPMENT
2.01 Define location of the Pilot Furniture
pPlant (PFP) cTP 03/88 03/88
2.02 Define the capacity of the PFP CTpP 03/88 03/88
2.03 Define raw materials cTep 03/88 03/88
2.04 Define kind of products for the PFP cTP 03/86 01/88
2.05 Work out design of technology CTA/CTP 03/88 03/88
2.06 Complete requisitions for equipment to be
bought by UNIDO CTA 03/88 03/88
2.07 Make complete list of equipment for the PFP CYA 04/88 04/88
2.08 Make drawing of the lay-out for the PFP CTA/CTP 04/88 04/88
2.09 Description of technology CTa 04/88 04/88
2.10 Ordering remaining equipment to be purchased
by the Government cTe 04/88
2.11 Technical requirements for equipsent to be
made locally CTA/CTP 05/68 06/88
2.12 Design of equipment to be made locally cTe 08/88
2.13 Production of equipment to be made locally cre 12/88
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Delivery of the purchased equipaent
Inspecticn of equipaent recelived
Installation of equipaent
Construction of mork tables
Production of work tables

TOOLS AND JIGS

Selection of standard tools for woodworking
machines

Requisition of standard tools
Specification of electric hand tools
Requisition of electric hand tools
Delivery of electric hand tools
Definition of basic jigs

Manual for tool maintenance

Construction of jigs

Training tool sharpeners

Standardization of tools

Specification of special tools for wooa-
working machines

Ordering special tools

Specification of tool control instruments
Ordering tool control instruments
Productior of jigs

Documents and procedurec for tools and
jigs manageament

Acquaint the management and team leaders
with the management of tools and jigs

RECONSTRUCTION OF THE BUILDING FOR THE PF~
Make design for reconstruction of the
building

Supply the necessary building materials
Finishing reconstruction work

Foundations of machines

Finiching factory floor

Sanitary facilities

Office rooms

Smoking (resting) rooms

Dust preventing space between the sanding
and finishing area

INTERNAL TRANSPORT

Define inter-operational transport details
Make design for rack trolleys for drying
lacquer coating

Make design for assesbling conveyors
Construct pallets

Design of pneumatic dust extraction systeam
Purchase of equipsent and aaterials for
the dust extraction systes

Suppliers
cTe

cTe
CTA/CTP
cTe

cra/CTP
CTA
CTP/CTA
CTa
Supplier
CTA/CTP
Exp.11-03
CTP/CTA
Exp.11-03
Exp.11-02

Exp.11-03
CTA/CTP
Exp.11-03
CTA/CTP
ciP

Exp.11-02

Exp.11-03

crp
cre
cTe
cre
cTe
crTe
cre
cTe

cre

CTA/CTP

CTA/CTP
CTA/CTP
CTA/CTP
CTP/CTA

cTP

/88
/88

01/89%
03/89

04/88
04/88
06/88
08/88
12/88
02/89
03/89
03/89
03/89
04/89

04/89
04/89
04/89
04/89
04/89

04/89

04/89

05/88
06/88
09/88
10/88
10/88
10/88
10/88
10/88

10/88

05/88

06/88
06/88
06/88
06/88

09/88

06/8¢8
06/88
05/88

06/88
0s/88

0s5/88
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5.07 Purchase of hand lifting trucks (hand jJacks)

S pieces cTe 09/88
5.08 Make pipes and connecting elesents for the
dust extraction system ciep 09/88
5.09 Installation of the dust extraction systea cTPp 11/88
5.10 Production of the rack trolleys cip 11/88
S.11 Production of the asseabling conveyors cTp 11/88
$.12 Production of the pallets - 400 pieces cTP 12/88
. S.13 Check-up of the dust extraction systea cTe 12/88
6. INDUSTRIAL INSTALLATIONS
- 6.01 Design of electrical wiring
(a) for power driven equipsent
(b) for lighting cre oe/88
6.02 Design of heating systea
(a) for technological needs
(b) for heating the factory cTe 08/8¢8
6.03 Decign of compressed air systea cTe 08788

6.04 Design of water supply installations
(2a) drini1ng water
{b) sani.iry water
(c) water for technological needs

(d) fire extinguishing needs cTe 08/88
6.05 Decign of drainage system CTp 08/88
6.06 Purchase of necessary materials, coaponents
and equipment for all industrial installa-
tione cie 10/8€
6.07 Installation of electrical system cTe 11/88
6.08 Installation of the heating system cTp 11/88
6.09 Installation of the water supply systenm cip 11/88
6.10 Connection to the drainage CTP 11/88
6.11 Provision of fire extinguishing equipment cTp 11/88
6.12 Installation of lighting conductors cTe 11/88
6.13 Installation of the compressed air systes cTp 12/88
6.14 Air refreshing installations in offices cip 01/89
6.15 Telephone 1nstallations cTep 01/89
6.16 Check up carting of machines cTe 01/89
7 IMPROVEMENT OF THE QUALITY OF PRODUCTS
7.01 Survey of the existing quality standards CTa 04/88 04/88
7.02 Proposal to improve quality standards CTA 04/88 04/88
7.03 Writing a2 manual for quality control
procedures CTA 04/88 05/88
, 7.04 Translation of the manual into Korean Interpreter 05/88 05/88
7.05 Training quality controllers in
quality control asethods CIA 05/88 06/89
. 7.06 Selection and ordering instruments for
quality control CTA/CTP 06/88

7.07 Delivery of the quality control instrusents Supplier 12/88
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8. WORK PREPARATION
8.01 Survey of the existing work preparation

systea CTA 01/89
8.02 Proposal of i1sproved work preparation systea CTA 02/89
8.03 Acceptance of the proposed systeam cTpP 02/89
8.04 Design of work preparation docuaents CTR/CTP 0x/89
8.05 Training work preparation staff c1a 03/89
8.06 Purchase of necessary equipment for the

work preparation CTA/CTP 04/89
8.07 Introduction of standardization CTA/CTP 04/89
8.08 Introduction of inventory control CTA/CTP 04/89
8.09 Introduction of cost control CTA/CTP 04/89
8.10 Introduction of capacities utilization

control CTA/CTP 04/89
8.11 Introduction of materials utilization

control CTR/CTP 04/89
9. OTHER TRAINING ACTIVITIES
9.01 Study tour prograame UNIDO 03/ee8 031/88
9.02 Selection of s*udy tour participants CTP 03/88 03/88
9.03 Selection of the country for the study tour (TP 03/88 03/88
9.04 Completing study tour nomination foras CTP/CTA 03/88 03/88
9.05 Programme for the group trainirg abroad CTa/CTP 04/88 04/88
9.06 Selection of the country for the group

training CTP 04/88 0(4/88
9.07 Selection of participants for the group

training cTp 04/88 04/88
9.08 Completing nomination forme for the group

training CTP/CTA 04/88 04/88
9.09 Conducting the study tour Participants

and CTA 06/88
9.10 Conducting the group training Parti-
cipants 07/88

9.11 Training manual for production operations CTA 02/89
9.12 Training 30 operators and asseasblers CTA 03/89
9.13 Training two technicians on how to

design jigs CTA 03/89
9.14 Training team leaderc in safety and

work protection CTA 04/89

10. IMPROVEMENT OF ORGANIZATION
10.1 Survey of the existing production

orgarization CTA 01/89
10.2 Design an improved systes of the produc-

tion organization CTA 02/89
10.3 Train the factory managesent in procedures

of newm organization CTA 03/89

10.4 Acquaint the management with the
marketing of furniture CTA 04/89




11.
11.1

11.2
11.3
11.4
11.5
11.6
11.7
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REPORTING
Study tour regort

Group training report

Technical report - 1st CTA mission
Technical report - 2ng CTA mission
Tool maintenance technical report
CTA tersinal report

Project's progress report and otner
eventual reports

CTA/parti-
cipants
cTp

CTa

CTA
Exp.11-03
CTA

CTA

07/88
C8/eEe
06/68 06/88
04/89
04/89
04/89

on request
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ANNEX V

STUDY TOUR REPORT

DP/DRK/86/011
The Desocratic People’s Republic of Rorea

Assistanpce in the establishsent of a pilot

furniture plant.

Tuo fellows trained abroad with better knowledge of
production of furniture.

1. Hr. L1 Song Hak

Chief of the Technical Departsent

General Bureau fcr Building Materiaic i1n Pyongyang
and National Director of the Project.

2. Mr. Ko Ju Chol

Senior Q0fficer in the Fifth Departoent

Hinicstry of Foreign Trade

1n Charge of UNIDO projects

The German Desocratic Republic
furniture factories w.thin the
(Moebel Kombinat) Berlin.

Fyrniture Conbine

Tuo weeks
fFros 13 to 26 June 1988

Uss 14,000

Mr. Radeillo Malis, Furniture production expert.

Radmilo Malis, CYA of the project.
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I1. Introduction

This study tour has been organized for the Democratic Pecple’s Reputlic
of Korea as part of the IPF project DP/DRK/66/0l1 entitled ‘Assistance 1in

the establishment of a pilot furniture plant’. UsS$ 14,000 have been
allccated under budget line 32 to cover a three wmeek study tour for two
participants. The government 1nsisted to shorten this study tour to two

ueeks and its request was accepted.

The prograsse for the study tour was prepared by INTERCOOP, Berlan,
Foreign Trade Coapany, responsible for international collaboration in the
GDR. Two furniture factories within the Furniture Coabine Berlin have been
selected for the study tour. All the required inforsation about production
in these factories, as well as necessary technical assistance, nave been
given by the personnel working in the Furniture Combine, Berlin.

ITI. Itinerary

Departure froe Pyongvang 9 Jure 1988, 9:0C hcurs
Arrival in Berlin 9 June 1988, 15:0C nours
Study tour 1in the GDR 13 to 26 Jyne 19BB.
Visiting the central office of tre Ffurniture Cosbine B8erl:in and
cocnsiceration of the study tour prograsae 13 June 1988.
Departure fros Berlin 14 June 1988, 6:3C nhours
Arrival 1n Meyeaburg 14 June 198E€, 2:00 hours
visiting Furniture Factory 1n Meyenburg 14 to 16 June 1988.
Departure froam Meyenburg 17 June :988, €:50 hours
Arrival 1r Berlin 17 June 1988, 10:30 hours
Weekend in Berlin 18 and 19 Jure 1988
Departure froa Berlin 20 June 1988, 11:00 hours
Arrival 1n Trebdban 20 Jure 1988, 12:00 hours
viciting Furniture Factory in Trebbin 20 to 2% June 1988
Departure froms Trebbin 24 June 1988, 10:00 hours
fArrival in Berlin 24 June 1988, 11:00 hours
Visiting the Cerntral Office of the Furniture Costine, B8erlir, final
conclucioncs and drawing official protocol 24 June 1988
Writing the study tour report 2S and 26 June 1988

Departure of R. Malis fros Berlin for Vienna 27 June 1988, 09:55 hours
Departure of study tour participants froms Berlin 30 June 1988
Arrival 1n Pyongyang 1 July 1988

Note:

Since the study tour participants insisted to travel by the direct
flight Pyongyang/Berlin ana Berlin/Pyongyang, scheduled once a week by the
Korean Airline, the departure fros Pyongyang had to be brought forward and
departure froa 8Serlin had to be postponed. .




IV. Factories visited:

The study tour has been organized in two furniture facteries,
considered to be among the best 1in the German Democratic Republic. B8oth
these factories are part of the Furniture Comabine (Moebel Koambinat) Berlin.

The first visited factory was VEB Meyenburger HMoebelwerk located in
Heyendburg. It produces corpus furniture for househcld, made of veneered and
laminated particle boards.

The second factory visited was VEB Maerkische Hoebelwerk Trebbin,
located in Trebbin. It produces office furniture made of laminated boards
with setal and plastic cosponents.

V. Review of observations

The purpose of this report is to point out those facte that could be
useful for the iamprovesent of the furniture producing industry 1n the
Democratic People’s Republic of Korea, and for the successful completion of
the Pilot Furniture Plant in Pyongyang.

1. VEB Meyenburger Moebelwerk, Meyenburg

This factory 1is specialized 1in the production of corpucs furniture for
household. The product line 1s composed of various wall wunits, bookcaces,
chests of drawers, wardrobes and sisilar products designed mainly by the
foreign buyers. The furniture is made of veneered particle boards (about 40
percent) and of laminated particle dpoards (remaining 60 percent). Aleost
all production (99.6 percent) 1is exported to the Western European market
(Federal Republic of Germany, Sweden, Switzerland, France, Austriz), and to
the Middle East. The Swedish company IKER 1is a wmajor customer and this
factory is producing strictly in accordance with IKERA design and quality
standards.

DPesign ic rather simple and well adapted to the machines installed.
Very good quality of raw materials, high accuracy of machining and good
worksanship contribute to the high quality of products. The productivity
in this factory, measured by the value of production per employee, 1s about
70 percent above an average productivity in the Furniture Coabine Berlin.

The factory has three production departaents:

v3) Cutting boards, trisming and splicing veneer, veneering, edge trimming
with tenoning/mortising and edge banding.

{b) ©Drilling, machining by soulders and routers and sanding.

(c) Finishing assesbling and packing.

The first departsent is located in a separate building, about one
kilometer from the main factory location.
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The nuaber of employees in all three departments 1< 450, of which 328
workers work 1in direct production, while the other employees are 1n
adesinlstration, maintenance and other auxiliary services.

The factory was developed fros a private workshop founded in 1948. In
1953 the factory becase a cooperative and is since 1972 a nationally owned
enterprise. Since 1968 the factory exports its products to the western
sarket.

The developaent of the factory was gradual, adding new buildings and
equipaent. The buildings are rather wunsuitable with 1long transportation
nays. The equipment is in very good condition. Some machines have been
installed in 1970, but since 1984 the majority of the equipmsent has been
replaced by modern production lines.

The factory mostly accepts customer’s designe, and preparatory work as
well as production documentation 1S sinlaal. Quality control is performed
mainly by operators, but also by special controllers. All defective parts
are returned for repair to the workplaces where the defects were caused.

The factory has a separate prototype making <hop, used also for
training apprentices. Product development, which 1ic actually msaking
prototypes according to customer’s drawings, 1s very fast anc tazkes only
one to two weeks.

The exporting company and the Government authorities are concernec with
pricing of products. The wmanufacturer 1is paid 1in accordance with the
production cost. Due to the fact that this factory is producing exclueively
for export to the hard currency market it is well stimulated and supplied
with materials and up to date equipsent.

The production technology of each department 1s described hereunder:
Departaent No. 1

Sizing particle boards 1s done by an autoeatic panel sizing sachine (6.
Stefani, Italy) with computerized programming and control. 50 to 60 a3 of
boards are cut in one shift, which is sufficient for the present capacity of

the factory.

For veneer trisming and splicing a new complete line (Rueckle,
Stuttgart, FRG) has recently been bought and installed.

The line is composed of the following machines:

- veneer cross-cutting msachine

- veneer trimming machine with cosputerized calculation of surface
and total quantity of each size,

- edge gluing sachine spreading thersoplastic glue on both edges of
veneer,
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- crosswise veneer splicing machine with shears for cutting leaves
to the needed width,
- lengthwise veneer splicing sachine joining already glued edges.

Veneer inspection tables with glass top and lights are 1nstalled next
to each veneer splicer.

This veneer producing line is still nes and at an experisental stage of
exploitation, but 1t produces satisfactory quality and has a very high
productivity.

Besides this new line, an old vepeer triseing machine and several tape
veneer spiicers are still in use.

The thickness of veneer is usually 0.7 es. Oak, but also pine and sose
other species of wmocod are used.

Veneering is done on two single daylight presses. QOne is @ Weamhoener
(FRG) and the other 1s made in Poland (Sopmasz).

Urea formaldehyde glue is used for veneering. It 1s preparec¢ using one
big mixer for both presses and pumped to the glue cpreading machines. Ssall
aixers are installed next to the glue spreading machines to add hardener.
Glue is prepared adding water, filler and hardener. Flour (7 percent) 1s
used a< a filler i1n the case of veneering, and einerzl filler (20 percent)
in the case of laminating. The viscosity of the working glue mixture 15 55
sec. (ford cup 4 ar). Pressing is done at a temperature of 1200 for 45
seconds for veneering and 38 seconds for laminatirng.

One press is used for veneering anc the other for laminating.

Two identical (Stefani) panel processing lines, each composed of two
double end tenoners and two double edge banding machines, are used to get
the final si2e of the furniture parts. Such parts are transported on
pallets to the departsent No. 2, located in the main factory.

Department No. 2

Departmaent No. 2 is equipped with drilling machines, moulders, routers
and sanding machines. All these sachines, except two automatic belt sanding
sachines (Heesemann) are sade in the GDR. The 'Jonsdorf’ drilling machines,
produced in the GDR, are very good.

Sanding paper 1is also produced in the GDR, and sanding belts are glued
in this factory. A textile tape 1s glued over the specially prepared joint.
and this joint is pressed for about 30 sinutes.

A different grit of sanding paper 1is used for differeant kinds of
sanding.
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Kind of sanding 6rit of sanding paper
GDR standards DIN
Veneer sanding EK 20 - EK 8 80 - 150
Foi1l sanding EX 6 - EK S 220 - 280
Lacquer sanding F 40 - F 8 320 - 400

After sanding and a thorough control, furniture parts are delivered to
the departaent No. 3 for finishing, asseabling and packing.

Departaent No. 3

Finishing is done on two finishing lines. One of these lines (Buerkle,
FRG) 1s fully autosmatic and operators are substituted by mechanical
sanipulators for loading, stacking on drying shelves and unloading of
furniture parts.

Laminated surfaces are painted with colored lacquers, mostly white and
black, but also other colors. Mainly nitro-cellulose based lacquers are
used. The finish coating 1s a transparent lacquer, and 1n soce cacec SH
lacquer 1s wused for final coating. Veneered parts are coated, always with
transparent lacquers.

& part of the furniture produced 1ic assembled and packec, while the
majority 1s delivered as knock-down furniture, to be assembled by the eng
users.

Packing is very well designed and it gives a good protection and
appearance to the furniture. All cartons are labeled with nice labels
showing a2 picture of the product and the main :nforsation 1mportant for the
1dentification of the carton’s content.

Asseabling instructions which are packed with the product, are very
illustrative. Due to the fact that the same type of furniture 1c exported
to different countries all 1instructions are given in the fore of pictures
instead of words.

This factory 1s rather big and equipped with modern and expensive
machines. The level of production 1s rather high, especially with regard to
quality and productivity. Raw sate-ials and other components used are of
the best quality. The work force 1s skilled and experienced.

It is not realistic to expect a similar production in the DPR of Korea
in the next couple of years. But many details of production such as:
construction of furniture, standarlization, single sachine operations, tool
sharpening, cons‘ruction and wuse of 3jigs, quality control, production
documentaticn etc. can be used in any industrial plant for the production of
furniture. After visiting this factory all dilemmas of the participants
about advantages of 1ndustrial aeethods of furniture production were
eliminated. The advantiage of a3 specialized furniture production has been
proven, and the study tour participants were convinced that successful
furniture production depends on many factorcs and not only on equipment.
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Planning and sanageaent procedures sere discussed, and sose solutions
could be easily applied in the DPR of Korea. Direct production expenses are
under careful control in the factory, while fixed expenses are out of their
consideration. They are probably coaprised 1in the overhead determined by
the government authorities.

In the case of lower costs or higher productivity the factory receives
an additional incentive (bonus) which is a good motivator for the mworkers.

The factory staff was very helpful, giving us all the required
information and assistance during the days spent in their factory.

2. VES Maerknische Bueromoebel Fabrik (Office furniture factory)

Seven economically independent factories belong to thic enterprise as
subbranches, but fros the production point of view they are coordinated as
one company. This enterprise is also a part of the Furniture Combine
Berlin.

Apart from office furniture, which 1ic the wmain product line, an
additional programse of small case furniture and jolnery is produced in ssome
of the factories belonging to this company.

70 percent of the production is exported, mainly (about 90 percent) to
western Europe. Furniture is asseabled for the domestic smarket ang for the
Federal Republic of Germany, while the furniture to be exported to all other
countries 1s shipped knock-down.

The factory has the quality label from the FRG because of the very high
quality of 1its products. In order to keep good quality the factory uses
hardware only after it has been approved by a specialized and auvthorized
institute.

The factory in Trebbin 1is sizing particle boards for all its
subbranches. It cuts about 130 m3 of particle boards daily. The factory
works in two shifts, except the asseabling department, which works in only
one shift.

All production is based on laminated particle boards as raw material,
metal frames and plastic drawers are standard cosponents bought from
specialized factories.

For lamination, three different types of foil are used:
- aelamine resin foil,

- polyester foil,

- urea resin foil.

50 percent of the boards are laminated in this factory and 50 percent
is bought already laminated.
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The factorles belonging to this enterprise produce about 500 different
iteas.

All development, material supply, sale, and preparatory work 1S
centralized and carried out by the central factory in TreblLin.

The factory has its own -esearch and development departaent. The task
of products development is carried out by this department.

Marketing information is obtained from the exporting company and also
peopl= from this factory are visiting furniture exhibitions 1n Europe.

They persanently work on innovations of the present products, either at
the request of customers or based on thelr own experience. These
requiresents are studied taking 1into account standards of 1imsporting
countries, which must be respected.

The order for a new product developsent contains: scope of the
prograsme, wmaterials, required design, economical aspects and 1ntended
market.

The price of a product 1s calculated based on the production time
necessary to produce DM 1000 worth of furniture.

The complete procedure of the product development pazces through 12
different steps. In the case of urgency a simplified procedure is followed.

desides two designers employed 1in the factory, designerc out of the
company are engaged as well. Also other specialicsts from various
departments are taking part in the evaluation of a product at various stages
of development.

As a rule they make two prototypes. MHany aspects of construction, raw
material utilization, technology, tools, Jjigs, gauges, an¢ strength are
analyzed on the first prototype, and, 1if necessary, changea. The seccnd,
improved prototype 1s a subject of commercial consideration and some
customers are also invited to approve the product. The second prototype 1is
usually sent to be exhibited at furniture fairs.

At the time of product development, the packing wmust be designed.
Sometimes even the size of a piece of furniture is corrected in order to get
a functional packing.

The preparation of production for the accepted product is as follows:
- detailed drawings,

- saterial lists,

- operational procedures,

- calculation of salaries,

- specification of tools,

- construction of jigs,

- asseably instructions, etc.
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It takes about nine months to develop one product. In the case when
special hargware 1s designed 1t takes about one year, because special tools
are required.

Production technology

The production starts sizing particle boards. Half of the boards are
already laminated and the other half is to be laminated in this factory. A
fully automatic sizing line is used. It is an Anthon panel sizing machine
produced in the Federal Republic of Germany.

The optimal cutting schemes are prepared using a computer. Entering
sizes and quantities of furniture parts and sizes of panels to be cut, and
using specially designed software the computer 1s set to calculate an
optimal cutting scheae. This scheme 1s shown on display and printed,
showing also a percentage of utilization of boards. That percentage can be
changed by changing the specification. The final solution 1s smesorized on
a tape which 1¢ actually the prograsse for the panel sizing machine.

Trimming and edge banding of furniture parts 1c done on two Stefani
lines, each composed of two double end tenoners and two double edge bancing
machines. Drilling/dowelling i< done on Jonsdorf drilling machines.

The next operation is a combination of the quality control, clearing
and softening of edges. It 1s done wusing various hand tools and sanding
pads. After this operation, the parts are ready for preascesbling and
packing, or, if required, for acseabling and packing.

Counting and packing ha-dware 1s done wucsing a <pecial machine, brand
NAGEMA, made 1n Dresden, GDR. Actually, this machine 1s designed to pack
candies, but 1t 1s very well adapted for packing hardware (screws, dowelr
handles, pulls, hinges and various jointing elemsents and fittings). Thi:
machine is used to pack hardware for all subbranches of tnis factory.

Cardboard for packing is hought already prepared for stapling, and
cartons are made in this factory using a simple stapling machine.

Special attention 1is given to the asseambly instructions and other
information to the customer. This information is packed with KD furniture,
and also attached to the labels stuck on the cartons.

Tool maintenance is organized 1in a separate department, well equipped
with various tool sharpening machines and controlling devices. They
consider quality of tool preparation as one of the sain prerequisites for
the quality of manufacturing and products.

Machine maintenance is controlled and repairs made in accordance with
the maintenance plan.
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Apart froe the maintenance department there 1s a separate decartament
for small automation and innovation of technologs. This department has 1ts
oxn construction bureau. They produce small equipament, devices for
automation, special tocls and controlling gauges. It 1c impressive te see
how successful this factory 1s 1n producing original devices focr innovation
of technology.

Furniture factory in Lukensalde

This factory 1is a subbranch of tire Maerknische Office furniture
factory, Trebbin. Originally i1t was producing office furniture, but at
present starts producing smal. 1iteas of case furniture for households
(shelves, chests, chests of drawers, etc.). This furniture is made of
laminated particle boards. In order to get higher quality and prices one
single side softforming machine is added to the very sisple technology. All
other technological procedurec are similar to those described.

This factory was of a special interest for the study tour participants,
because of the very sieple technology used an¢ of the rather 1nexpensive
equipeent which cculd be acceptable and affordapie for the DFR of korea at
ite present stage of developsent.

Thanks to the very helpful collaboration and friendly reception in the
factories vicited during thic study tour, the participants have learnec amany
useful facts and procedures about 2 ecdern 1ndustrial production of
furniture. It was very important and useful for them to see successful
cooperation between variouc factories. Quality of raw materiaic, cosponents
and worksanship are 1n accordance with exporting standarde, and the study
tour participants have learned how the good quality control syctem operates
and how machine cperators also perfors quailty control.

Vi. Conclusions

The two week study tour was organizec¢ by the INTERCOCP, Foreign Trade
Organization, Berlin, The two factoriec chocsen to te vicited dbelong to the
best furniture producers in the GDR. The 1level of technology 1n thecse
factories 1c very high and too far from a technology acceptable for the DPR
of Korea.

Staying about one week in each factory gave a chance to the
participants to study the complete structure and production systes of these
factories, and to discuss many details they were interested in.

The receptior in both factories visited and from the Central Office of
the Furniture Combine, Berlin was very warse and friendly, showing readiness
to answer all questions and showing all details in the production,

Unlike the very helpful assistance and hospitality found 1in the
factories visited, the part of the organization carried out by INTERCOOP was
rather bad. They failed to make room reservations and accommodation was the
main problem during most of the time spent in the GDR.




Travel in the country was organized by train, and the study tour
participants had to pay their train tickets.

Interpretation was very good and the 1interpreter was very helpful in
solving the problems of accommsodation.






