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SUMMARY

The naper deals with the problem ¢of quality contrel in the furniture and
joirery indusiries of developing couniries., Testing methods for fu..iture and
Jeinery products are presented on the basis of standards elaborated in
developed countr.es. It is proved by practice that quality and standard are
tecofing 1nareasinelyv isterdependent notions, The structure of standards, as
tfar as t»iir concept 1s concerned, is dyvaanically changing; =tancards
comtaining qualily regulrerants and test methode are increasing in number.

In general we estipats the quality of products by the sun total of its
MORL 286Nt Ll Clarnd.erlniiss wvhica determine its degree of suitability for an
envisaged concrece purnose. The measurement of characieristies of a product
presuppeses svajlauy ity o specificitions nd the exisience of teeting procedures
and equivrnent.

The impertanse of mesauring technirgques used at +he factory level in the
secontary woodwork ng industry nas scared as a result of the iranaition to the
quality control ayuten,

Ir. order to ensure aniferalty and correciness ot measurevents throughout all
slagmu of product:en, o range of Siitablce reasuringe ng testing equipment is

recormended,

Jueciticas i eng and cretene 3 W0 eating eruinrent are inciuded in this paper.
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CONTROLE DE A QUALITT D4NS LES INDUSTRIES DU BOIS :
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par
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L'auteur traite du probldme du contr8le de la qualité dans les industries du
meuble et de la menuiserie des pays en voie de développement. Il présente des méthodes
d'essais applicables aur produits de ces industrins et conforme: aux normes élaborées
dans les payc avancés., L'expérience prouve que qualité 2t normes sont des notions
de plus en plus interdépendantes. La structure des normes &volue rapidement et elles

comportent de vlus en plus souvent des spécifications relatives au contr8le de la

qualité et aux méthodes d'essais.

On définit en général la qualité d'un produit comme 1l'ensemble de ses caracté-
ristiques principales qui déterminent son degré d'adaptation & l'utilisation envisagée.,
L'évaluation cdes caractéristiques d'un produit suppose 1l'existence de spéci ications

ainsi que dc mdthodes et d'équipement d'essai.
l/ Tes opinions exprimées dans le présent document sont celles des auteurs et ne
reflétent pus nécessairement les vues du Secrétariat de 1'ONUDI.
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L'import.nce des technigques ue mesure qtilisfes 2n niveau Je 1'entreprise lans
les industries du bois s'es: concildérablement accrue 'u {1t de la ~dnéralivaticon

cu contrdle "« lo aqualité,

'zuteur ¢oerit un certain nombre d'apparcils e mzcures et d'ersars dont 1l
recommunde 1'utilisation en wvue -.i'ocsurer 1'aiiformité et la correction des mesures

a toutes les phases du processus (e production,
Le document contient des spécificutions et Jes cassing d'écuinenent d'essaic.

L'auteur cnalyse certains des nrincipeaux problémes qui se nosent dans les pays
en voie de développement dans le domaine du contrdle de la qualité et recommande dles

mesures propres & améliorer la procduction ce meubles oour 1l'exportation.

I1 recommande notamment cue ces centres pour le céveloppement de la production

soient créés dans les pays en voie de développement.
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INTRODUCTION

One of the features of the scientific-technical revolution that the world

is at present experiencing is the fact that the demands on the quality of products
are steadily rising. What was good yesterday is no longer good today, and what

is regarded as the peak in the world today is going to be overcome tomorrow.

There are efforts appearing simultaneously with this development to diacover

all kinds of factors influencing the quality of products and to master them.

The development of quality control has been regarded from various points
of view and divided into stages, mostly according to organizational arrangements
of quality control of individual enterprises.

It was presumed for many years that the most important stage is

production itself; this was in accordance with general overestimation of the
importance of production: what really happens at this stage is that raw materials
are changed into final proaucts. It took a rather long time to discover that

the point in question in the final stage of production is a mere reproduction
and that the imagination of a designer is just the factor that primarily decides
whether the product is going to fulfil its required function. Simultaneously
with these requirements, the importance of process inspection with respect to the
final product has been recognized. The respousibility of the manufacturer for
the whole life of the product was also discovered, as well as the responsibility
of the manufacturer to secure servicing, repa’rs, manufacturing of spare parts,
distribution and consultant services.

Another discovery appeared later, namely the faot that the quality of
products is not only a technical matter, but that there exists a close rzlationship
between achieving tecnnical per“ection and costs spent on the same.

The quality of design and the quality of service arc evaluated by the
oustomer and sinoe quality, like value, cannot be determined ubjectively, it
must be judged according to the standards of the customer.

Another aspect of quality that the customer considers is the quality of
the product when used over a long period of time.

A business must consider many factors in determining the level of quality
of its products.

Competitive prioe standards will influence the choice of quality level.

A lower quality than that offered by a oompetitor at the same prioe will mean
that fewer customers wili buy the product and some of these will be disappointed.
Conversely, a quality too high above competitors' levels may mean that too much
emphasis is placed on quality with the result that profit margins are not as
large as they could be.

As with any other produot parameter, monay is required to improve quality
or to maintain a high standard.

The quality standards are often expressed in terms of standards developed
hy the industries thr.mseives, by technical organizations or by government
agenoies.

Standards are actually the baokbone of mass produotion methods since they
allow interchangeability between manufaoturers.
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I WHAT IS QUALITY AND WHAT CONSTITUTES CONTROL

In general we estimate the quality of products bv the sum total of its
most essential characteristics which determine its degree of sultavility for
an envisaged concrete purpose. In addition, gcientific and technical activity
is gimultaneously an important guide as to 1its economic effectiveness.

In any large modern business, a systematic approach to any function is
required to assure maximunm operational effectiveness. This 15 as true for quality
as it is for accounting, drafting, or production contro. The quality programme
should extend into every contributing fuuction of the business and should
integrate the quality of efforts of each function into measurable administrative
entities. Thus a quality gystem may be defined as a network of administrative
procedures designed to deliver a quality product to the customer.

Within this framework, the rcle of the quality control organization is to
provide and coordinate a system which ensures that the operation will produce
an optimum quality product at minimum product cost. The actual responsibilities
of the quality control organization are to define plan, coordinate and measure
the quality efforts of the business, as well as to perform those activities
normally associated with the quality control function.

The quality control axioms reflect the direction that the quality control
programme must take:

- Quality must be designed and built into the product
- Quality cannot be inspected into the product

The organizational level and the structure of the organization for
quality control depend on many factors, such as type of product, size of
operation, type of business and management philosophy and thus no siagle
organization can be described ac typical. However, all quality control
organizations should have well defined responsibilities and authority and should
have the organizational freedom to identify and evaluate quality problems and
to initiate, recommend and provide solutions.

Whatever the jevel at which the quality control function reports, and
whatever form it takes, one of the crucial criteria for a gsuccessful quality
programme is management endorsement.

The basic job of modern quality control equipment is no longer merely

to inspect or test in the form of simply accepting or re jecting parts; it is
also to provide rapid, accurate useable information about product and process
quality. This information may gtill be used in part as the pasis for acceptance
or rejection, but its other major use if for rapid manual, mechanized or fully
automatic fecdback for process control and for true control of product quality -
in some operations often for the first time.

Testing and inspection mechanization that is designed in terms of this
quality information concept is often much lower in total cost, if gsavings are
included, than is the equipment designed without this concept in mind.

It is proved by practice that quality and standards are becoming more
and more interdependent notions.
The most ‘mportant tendencies in standardization ares

- The structure of standards, as far as their concept 18 concerned, 18
dynamically changing: standards containing quality requirements and test
methods are increasing in number.

I
il
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- The level of quality requirements stipulated in standards keeps rising.

~ Standardization involves more and more consumer goods.

- Quality improvemeni increasingly necessitates that quality requirement
regarding materials and final products should be stated in standards with
close connection to each other, in a complex way.

- Quality requirements presented in standards have an ever growing role
in the exchange of goods, in technical and trade agreement.

Many features of quality do not permit measurement by instrument or by
iest. Yet it is faults that are detected by human sensing that cause so many
quality problems. For all decorative materials, furnishing fabrics and finishes,
the appearance and freedom from flaws constitute an important quality requirement.

Attempts to organize such judgements usually include the setting of standards
for definition of acceptability.

A simple count of occurences of defective items in samples provides a useful
measure of quality to enable control decisions. In some situations where
difficulties of preserving or identifying standards exist, we use ranking or
grading methods as a means of quantifying and regularizing subjective judgenent
of quality.

Today countries are interested in quality on a far larger scale. This can
be regarded as a result of a connexion of the balance of trade and export on the
one hand, and the fact that the most decisive condition for successful export
is the quality of products on the other hand.

There are two motivations on the whole leading to quality: either granting
of benefits to producers manufacturing quality products, or sanctions on those
manufacturing products of inferior quality. One of them consists of both direct
and indirect support, this being a set of measures in connexion with prices,
taxes and grants; the other ore can usually be solved by way of higher taxes,
dues, payments, as well as enforced reductions or even prohibition of sale of
respective products.

At present these kinds of motivation are quite common in all countries
with highly developed industries.

It is necessary to point out that these incentives for products of good
quality cannot be regarded as the only factor influencing the same. This often
depends on the activities of all authorities of a government.

The knowledge of additional factors will require the formation of a "complex
quality control"™ system on a level above the en.erprise level and the expansion
of the authority of various organs of the state power that are in charge of
quality control.

In developiig countries the development of state control of quality can be
regarded as uniform. According to specific conditions of the development of
economy and with respect to the mentality of the working people, stress is being
laid to a greater or smaller extent on some of the quality control elements.

II TESTING METHODS FOR FURNITURE AND JOINERY PRODUCTION

A prototype or, in the case of an existing design, a sample truly representative
of the production model for which claim of compliance with the standards is made,

l shall be subjected by or on behalf of the manufacturer to the tes* specified in

the standard and shall meet the performance requirements laid down therein.
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All subsequent production shall be subjected to such supervision and inspection
procedure as to provide assurance, to the greatest degree pos:_ 'le, that the
quality and performance of each article is at least equal to that of the prototype
or sample a8 regards the requirements of the standard.

On the factory level, the programme of quality control io indicated hereunder.

There are cer:ain points in the manufacturing process where inspection is
frequentl, performed. These points of inspection vary widely from plant to plant
but generally will include some combination of the following:

- Incoming materials: lumber, veneer, glue, finishing materials,
sandpaper, hardware.

— Solid parts and veneered pa :18 after machining an¢ sanding.
— Assemblies before finishing.

- After filler.

- After sealer, OT f£irst coat of varnish or laoquer.

_ Before packing (final inspection).

A Control of Quality of Incoming Materials

It is a general praotice to scale and inspect for footage and grade all
incoming shipments of lumber. This inspection is generally oarried out in
accordance with the applicable specifications. It is recommended to use a
sampling plan for inspecting only periodic shipments from known suppliers
whose quality record warrants such a risk. Past data on each shipment of
lumber from each supplier are on record. These data are in the form of value,
as de.esrmined by the receiving factory's inspection, compared with the invoice
price.

There are no international quality standards for sawn timber intended for
furniture raw material as there are for sawn softwood timber for building purposes.

The individual furniture manufacturers make up their own grading standards
which define the quality of wood required for each particular member of a produot.

In a 4-grade classification the uses of the different grades can be specified
as follows:

Grade I Parts always exposed (table, drawer front, chair legs)
Grade II Pemporarily exposed parts (drawer sides and back)’
Grade III Unexposed parts (binding components)

Parts to be painted
Grade IV Blindwood (parts to bde veneered)

The standard requirements of solid wood for use in high quality furniture
are indicated in Annex 1, page 2.

Practices regarding the testing of incoming shipments of glue and finishing
materials vary widely. In the case of glues, the types of testing vary from the
old crude "knife" test of peeling of f glued veneer to elaborate testing prooedures
involving plywood ghear and block shear-strength tests, durability tests, mixed-
glue viscosity tests,pH tesis, etc. Standard tests for these quality characteristic
of resin glues have been developed.




The amount of routine testing of glues that should be done in a plant can
be determined only by that plant's needs. The obvious fallacy in not testing is
that, should defective glue by used, considerable loss to the consumer may result
before the deficiency is noted.

In the case of finished surfaces, a test producedure will, for example,
determine the resistance to:

- liquids
- grease
- heat

- scratches
~ impact.

B. Control of Quality in Wood-machining Operations

The dimensional control and surface quality control oan generally be made
more effective in most operations if certain basic concepts are understood and
if proper organization for quality is instituted.

The prevalent belief among woodworking personnel that close tolerances
are applied only in the metal trades and cannot be applied to woodworking is
a most Berious deterrent to obtaining effective dimensional control. Much of
this is a carry-over from the craft type of manufacturing, where extensive hand-
fitting was considered normal and necessary.

Facts indicate, however, that relatively close dimensional control can be
obtained with modern, well-maintained woodworking equipment.

If tolerance is to be considered in wood-machining operations, knowledge
of the basic accuracy and precision of the equipment to be used is necessary.
This can best be determined by calculation of the standard deviation of measure-
{ments taken on successive pieces produced by the equipment.

Dimensional variation from equipment such as moulders, tenoners, ripsaws,
and planers - assuring they are first-class pieces of equipment and are well
maintained - will te generally found to stem from two sources:

- Machine variation: the dimensional variation reflected in
successive parts coming from the machine in the same set-up.

- Set-up variation: the differences from set-up to set-up in the departure
of the average part dimension for a set—up frea the nominal or specified
dimension. These differences reveal not only the ability of the set-up man
to obtain from the machine the dimension he wishes but also the quality of
gauging equipment available to him, and accuracy of the ad justing mechanisms
on the machine.

R Control of Tools and Gauges

The quality of a product depends, to a large extent, upon the accuracy and
eliability of the tools, gauges and test equipment used in the mamufacturing,
inspecting and testing operatiins. Tools and gauges provide the physical means
f attaining volume production and at the same time the fabrication, inspection
nd testing of parts, components and assemblies to the required degree of uniformity.

To assure that tools are capable of producing uniform parts and that gauges
i1l control the dimensional and functional characteristics of the product within
rescribed tolerances, it is necessary that they be initially inspected and proved
elative to specification requirements. New, modified or re-worked tools and
auges must be inspected and evaluated with reference to the tool or gauge
rawing as well as to the engineering drawing for the part prior to release for
ervice.
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An effective tcol and gauge control systen cannot exist without precision
control over the basic standards and measuring and calibrating instrumentis that
are used to determine the accuracy of tools, gsuges and test equipment.

Precision gauge blocks, masters, setting gauges, length measuring rods
and similar items form the basis of control -over dimensional inspection
equipment; standard cells, dead-weight tests, manometers and similar items
form the basis of control over functional testing equipment. Without accurate
reference standards, inspections and calibrations of tools, gauges and test

equipment are of little value.

D. Testing Methods and Acceptance Criteria for Furniture

Specifications for strength and gstability of furniture have been elaborated.
They are intended to provide assurance to non-technical buyers with regard to
matters such as quality, durability and reliability, which such a buyer cannot

aggess by inspection.

1. Methods of test and acceptance criteria for atregg_t_h of all
e.g. chairs, stools,

types of domestic and contract furniture for seating
settiees, etc.)

The above and a swivelling test for all swivelling chairs are elaborated.

T™e illustrations in figures 1-16 give a diagramatic representat.on of the
various test procedures. For the purpose of these methods of test the following

definitions apply:

Numerical rating:

1, Light and delicate furniture, j.e. obviously fine chairs, etc.,
intended only for careful functional use.

2, Furniture for normal domestic use.
3, Furniture for heavy domestic use and careful contract use.

4. Furniture for normal contract use, i.e. where rough treatment and
careless handling occur.

5., Furniture for severe contract use.

Functional loadings:

Test loadings applied to an article of furniture to cause stresses to
gimulate those caused by the use of an article as a support for the body

when sitting.

Non-functional 1 oadings:

Test loadings applied to an article of furniture to simulate stresses which
may be applied to it when it is used other than as a support for the body.
Tis category of loadings is thus intended to cater for such foreseeen
abuse of any article of furniture as may occur mainly during handling and
transport, or for example when a chair supports more than one person or &
person using the chair in an unconventional way.

Static loading:

The steady and gradual application, up to the maximuwn which the article may
be required to withstand, of a test loading repeated a gsufficient number of
times to make sure of the static strength of the article.




-7-

Fatigue loading:

The often-repeated - but also steadily and gradually applied - subjection of
the article to the repeated application of the level of loading which is likely
to occur most frequently.

Each article to be tested shall be submitted in turn to each of the 12 tests
included in Table 1, Annex 2, page 30ywith the appropriate force and number of
applications. The test loads may be applied by any suitable means, but for a
number of the impact tests a simplified description is given so that the effects
of the test may be tried out in any factory.

Before any wooden article is subjected to the strength tests, the moisture
content of the timber must be checked with an electric moisture meter to verify
that the moisture content of the timber parts is not higher than 12%. If it is
too high, the article will have to be allowed to dry out gently in a wamrm
ventilated room until the moisture content is below 12%. The moisture content
at the time of testing should be recorded.

Immediately before commencing testing, the operator should thoroughly

4 inspect each article and any apparent defect should be noted. If any defect
noted is such that would cause the rejection of the article, testing should not
be carried out and the article should be deemed to have failed to comply with
the requirements of this standard.

The test for the strength of upright chairs and stools should be carried

H out in accordance with the details shown in Table 1. All applicable tests should
be used in turn for each article to be tested, except when the seat and back

fatigue load tests are combined. The order in which the tests are performed

should be reported.

Immediately after the completion of any test, the article should again be
thoroughly inspected. Any apparent defects should be noted and a determination
made of any changes that have taken place since the initial inspection.

ik

i Each article tested should comply with the requirements for each of the

4 tests specified in Table 1, and as a result of the tests should not show:

- any fracture of any member, joint or component;

- any fracture or extensive cracking through the thickness of any part

of a structural shell;

- any loosening, shown to be permanent by means of hand pressure applied
to the suitable members, or joints intended to be rigid;

- any loosening of the underframe or base inserts moulded into a structural
shell relative to the shell surface, shown to be permanent by means of hand
pressure applied to the underframe or base;

- any free movement in the back, arms, legs or components of the article
greater than that noted in the initial inspection;

- any deformation of any part of the article which will adversely affect
its function or any cracks which will spoil its appearance.

. Methods of test and acceptance criteria for easy chairs and settees.

See Table 1 (tests 13-25) pages 32, 33.

Immediately before commencing testing, the operator should thoroughly inspect
ach article, removing in the case of upholstered articles, as much of the cover
n the bottom, etc. as is necessary to facilitate thorough inspection of joints, etc.
ny apparent defect should be noted. If any defect is noted of sucn a kind that it
ould cause the rejection of the article, the test should not be proceeded with and
e article should be deemed to have failed to comply with the requirements of this
andard.




8-

Before proceeding with testing the article snould be classified, for the
purpose cf tests, as having a soft, medium or hard seat, as fol.ows:

Soft: Seat having suspension with coiled springs, rubber webbing
or serpentine springing.

Mediunm: Seat having a thick cushion on a rigid plastic shell,
plywood base or other similar firm surface.

Hard: Seat having rigid plastic shell or surface, plywood seat
' or similar hard surface, without thick cushioning.

The test for strength of easy chairs and settees is to be carried out in
accordance with the details shown in Table 1. All applicable tests should be
used in turn for each article tested, except when the seat and back fatisue load
tests are combined. The order in which the tests are pesformed should be reported.

Immediately after the completion of the tests, the article should again be
thoroughly inspected with as much as possible of the covers removed from the
outside of the back, bottom and arfms. Any apparent defects should be noted and
an estimate made of any changes that have taker. place since the initial inspection.

Each article tested should comply with the requirements for each test
specified in Table 1 and the tests should not show:

- any fracture of any member, joint or component;

- any fracture or extensive cracking through the thickness of any oari
of a structural shell;

- any loosening, shown to be permanent by means of hand pressure applied
to the suitable members of joints intended to be rigid;

- any loosening of the underframe or base inserts moulded into a structural

shell surface, shown to be permanent by means of hand pressure applied to
the underframe or base;

- any free movement in the back, arms, legs or components of the article
greater than that noted in the initial inspection;

- any deforwmation of any part of the article which will adversely affect
its function or any cracks which will spoil its appearance.

3. Methods of ter. and acceptance criteria for beds

Testing embraces tests of the strength of bedsprings and the durability of
mattresses, the load capacity of the bed and the strength of legs and end-boards.

Bedspring and mattress are tested in combination. Testing embraces
determining resilience, impact testing and fatigue testing in the following order:

- Fatigue testing 100 cycles
Recovery (bed unloaded) 15 minutes
Determining resilience

- Impact testing 10 impacts
Fatigue testing 5,000 cycles
Recovery 3 hours
Determining resilience

The latter phase is repeated, but with fatigue testing an additional 45,000

cycles; subsequently an additional 59,000 cycles and after this, a further 100,000
cycles (total 200,000 cycles).

Impact testin? is carried out with the
fig. 17, page 39).

test body having a diameter of 340mm .

and weighing 50kg
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Dete'mining resilience is carried out with the aid of test body having a
diameter of 100mm and weighing Skg and which is allowed to rest for a period of
2 minules at each of the 4 points on the bed where fatigue testing is carried
out (fig. 15, page 39).

The body is allowed to fall from a height of 800mm above the surface of
the mattress.

The fatigue test is carried out with 2 test bodies (fig. 19 pagel9).

These are in turn lifted and allowed to fall 40 times per minute from a

position where the underside of the 2 parts baraly touches the upper surface
of the mattress.

After this test, the legs and ends of the ted are submitted to forces
as shown in fizures 20 and 21 (page 40).

Examination is made after 1,000, 2,000, 5,000 and 10,000 cycles.

4. Methods of tesi and acceptance criteria for tables

A steel plate weighing 70kg is placed in the centre of the table top and
pressure is applied with the aid of compressed air cylinders or the like in
4 directions (fig. 22 page 40).

Pressure is applied in turn in direction a, b, ¢, d. The amount of force
is 150 N (151(3), which shall act for 1 minute against the table top with the
centre of pressure 50mm from one side.

On round tables, the pressure is applied in directions ¢ and d against
a block mounted on the talle top.

The furniture is tested for 5 cycles (1 cycle consisting of pressure being
applied in 4 directions) and the movement of the furniture from one outer position
to the other is noted after the fifth cycle, both in a longitudinal and a
transverse direction. This movement is noted as a rigidity value.

Testing is subsequently continued, but at a rate of 1 cycle per 2 seconds.
After 100, 500, 2,400 and 12,500 cycles, a note is again made of the movement
of the furniture. If damage occurs or if stability deteriorates to such an
extent that the useability of the table is affected, testing is discontinued.

5. Methods of test and acceptance criteria for storage furniture

All storage surfaces (shelves, drawers) in the furniture are loaded with
steel plates. If the depth of the shelf/drawer is less than 300mm, it is loaded
witii a weight of 1kg per 100mm length (length of front edge). If the depth is
great r than 300mm, it is loaded with a weight of 2kg per 100mm length.

Pressure is applied against the sides of the furniture 50mm from the front
edge and as high up as possible, although not more than 1500mm from the floor
(fig. 23 page 41 ). The force is 150 N (15kgf)which shall act for 1 minute.
Drawers and doors should be closed during the test.

Determining the durability of drawers

Drawers are opened and closed with the aid of a compressed air piston.
A drawer is pulled out so that one fifth of its length remains in the cabinet.
Opening is carried out horizontally but when the drawer has been pulled out the
front edge is allowed to drop as far as the construction permits. During the
test the drawer is loaded with a carriage (fig. 26, page 42).
Wheels are fitted to this carriage, which is 20mm shorter than the internal
dimensions of the drawer. Its weight should correspond to 0.3 kgf per d3 drawer
volume, but not more than 7.5kg.
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A drawer is opened and closed at a speed of O0.5m per second. A rest period
of 4 seconds is allowed each time the drawer is closed.

The drawer is examined after 5,000, 10,000, 20,000 and 40,000 cycles and a
note is made of ~ny damage occurring.

E. Testing Methods for Joinery Products

1. Methods of test for measuring the resistance to water penetration of windows

and gasket glazingsystems

These have been elabcrated for the purposc of giving an indication of the
performance of windows in practice.

Determining the resistance to water penetration of windows is mad: under
static pressure, and of gasket glazing systems under dynamic presiure.

Much ef the test apparatus and procedure is common to all ; tests, but
where it is particular to one or two of them only, the letters A, Bor C are
inserted after the relevant clause number to indicate requirements for air
infiltration, water penetration and gasket glazing system tests respectively.

Immediately before commencing testing, the operator should thoroughly inspect
each article. Any apparent defect should be noted.

The specimen should be stiff enough to withstand the test pressures without
deflecting to an extent likely to impair jointing or to impose bending stresses
on the test specimens. If necessary, the surface of the surrounding frame should
be treated to protect it from deterioration caused by its getting wet.

The specimen should be fixed and sealed flush into the frame, the weather
side facing the inside of the box.

Any part of the specimen which is designed to open, such as an opening
casement for light, or sliding window, should be opened and closed 5 times before

commencing the test.

a. Method of measurins air infiltration of windows ('Ibst A only)

. All opening joints of the specimen shall be sealed with an impermeable
self-adhesive tape, for example a self-adhesive PVC tape. This seal may be
made on either face of the specimen, but preferably on the weather face.

The door of the prescure chamber should be closed and the air pressure
within the chamber increased in steps of 5mm water gauge to 100mm water
gauge. The rate of any air leakage should be recorded at each step, as
the pressure is increased to the maximum and again as the pressure is
decreased. The preater of the two leakages at each pressure step should
be taken. These are the "blank" readings.

The sealing rnall be removed from the opening joints of the specimen.
The pressure within the chamber shall be increased again in steps of
Smm water gauge, to a pressure of 100mm water gauge and the rate of air
leakage shall be recorded at each step, as the pressure is increased to
the maximum and again as the pressure is decreased. The greater of the
two leakages at each pressure step shall be taken. The respective "blank"
readings shall be subtracted from these readings to give corrected results.
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For each specimen tested, the report shall include the volume of air flow
through the specimen expressed as cubic meters of air per hour passing
through each meter of opening joint and as cubic meters of air per hour
passing through each square meter of opening light. These shall be plotted
against rising pressure.

This information may be tabulated as follows:

Test Blank Specimen Corrected  m>/m of m3/m2/of
Specimen Pressure Reading Unsealed Rate of joint/hour opening light/
(a) (v) Leakage hour
(b-a)

mm m3/h m3/h m3/h

b. Method of measuring resistance to water penetration of windows
(Test B only)

The water spray system shall be designed to present a continuous uniform
horizontal band of approximately equi-sized water droplets across the width
of the test area. This band should be about 50mm in depth, with its centre
line level with the centre of the highest horizontal bar of the specimen.

The water spray shall emanate from a series of holes drilled by a
0.65mm drill at intervale of 20mm alcng the reotangular aluminium tube,
with external dimensions of about 3Omm x 30mm. The black light u/v lamp
should be switched on. “

The water shall Le turned on and the flow adjusted to the specified rate.
With the access door open, light from the strobosoope, operating at about
1,500 cycles per minute, shall be directed into the head of the specimen in
order to observe the pogsition of the droplet band. Any necessary fine
adjustments in the flow rate shall be made so that the centre of the droplet
band falls into the specimen in the position described in Chap.III,C. (page 24).

The clock shall be started and the access door closed. The test shall
be continued for 15 minutes, making careful observation of the position of
any leaks that oocur, the black light u/v being used to assist in the
detection of leaks.

The air supply shall be switohed on and the air pressure within the
chamber adjusted to 5mm water gauge. The test shall be continued for a
further 5 minutes. The procedure shall be repeated, increasing the air
pressure in steps of 5mm every 5 minutes until gross leakage of the specimen
occurs, or a pressure of 150mm is reached. It may be found necessary to
make slight increases in the flow rate of the water as air pressure
increases, to maintain the position of the water band. The pressures at
which initial leakage and gross leakage oocur and the positions of ihe
penetration shall be reoorded.

For each specimen tested, the test report shall inolude the following
detaile:

~ Point of initial leakage
- pressure at which it ocoured
- position(s) of leakage through the specimen

- Point of gross leakage
- pressure at which it occured
- position(s) of leakage through the specimen
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This informaticn may be tabulated as follows:

Test Point of initial leakage Point of gross leakage
Specimen Pressure Position(s) Pressure Position(s)
mm mm

c. Method of measuring resistance to water penetration of gasket glazing
sxsteme('l'est c only,

A specimen shall be prepared as described above, glazed with the
gasket glazing system to be tested and with all opening joints of the
window sealed with an impermeable self-adhesive tape. The black light
u/v shall be switched on.

The water shall be turned on and the flow adjusted to the specified
rate. With the acoess door open, light from the stroboscope operating
at about 1,500 cycles per minute shall be directed onto the head of the
specimen in order to observe the position of the droplet band.

The clock shall be started and the access door closed.

The pressure within the chamber shall be increased in steps of
15mm up to 150mm water gauge.

At each step, the pressure within the chamber shall be brought back
to atmospheric pressure within 1 second by operating the pressure release
valve, and shall be held for 5 seconds. The valve shall be closed and the
pressure re-applied within 3 seconds and maintained for a further 5 seconds.
This operation shall be repeated so as to complete 20 cycles at eaoh pressure
step. The black light u/v laip shall be used to deteot initial and gross
leakage through the gasket glazing system.

The pressures at which initial leakage and gross leakage occur and the
positions of the penetration shall be reoorded.

d. Resistance to physioal and mechanical stresses of doors

The moisture content of the tested specimen shall be 10% - 12%.

Control of planeness is made using a straight edge and feeler gauge.
The concavity must be not more than 5mm.

Control of planeness on a length of 200mm is made using a dial
indicator. The deformation must be not more than O.10mm.

2. Testi or V in Relativ j
This is made aoocording to the following oonditions:
7 days 2520 85% R.H.
7 days 25,C 40% R.H.
7 days 25,C 85% R.H.
14 days 25°C 40% R.H.

At the end of each period oi testing the door is ohecked and damages
recorded. ‘
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3. Impact test

This is made by spherical object with 63mm diameter and a total weight of
400g. The object is dropped from a height of 600mm.

4. Longitudinal bending test

The deflection after the 24 hours loading with 50 CN must be as follows:

Load JDinensions Deflection Delforiotion alter
of doors,umn, after 24 24 nours frow end
hours, mu, or lest, mu,
2200 x 900 4o
2loo x 900 Y40
2loo x Ooo 35
2loo x 700 b 5
2lo0 X ©o00 5

III RANGE OF TESTING ?UIPMEN’I‘ USED IN FURNITURE AND JOINERY INDUSTRIES AND
ITS SUITABILI R USE IN DEVELOPING CO

A. Gauges and Templates used in Production

The furniture is made (by hand) and in series production.
Advantages of high accuracy in furniture production are as follows:

- Parts of produots belonging to different series are interchangeable.

- A sliding fit between parts is possible without manual fitting in
assembly.

- Joints are strong and easy to assemble.

- Manufacture in large series is possible.

To achieve high aocuraoy in large series of produotion, the foilowing
measures must be taken:

- The machines are regularly servioed according to working instructions.

- Dimensioned working drawings are used.

- Gauges and templates are used to oontrol the dimensions during
machining.

- Jigs are used in machining and assembly.

In the purpose to oontrol aocuracy and to assure interohangeability of
different parts or produots, gauges and templates must be used. In annex 4
(page 43 ) a few models of gauges and templates are presented, aooording to
measuring limits.
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B. Testing Equipment used in the Furniture Industry

A prototype or a sample truly representative of the production model shall
be subjected to the test specified in the standard.

Generally, the testing equipment imitates natural conditions in which
furniture and joinery products are used.

Some of the equipment has a very simple forw, based on the principle of
teating with different weights, etc., but on the other hand the more complex
and more automated apparatus for testing is indicated only for large production
series. Some indications about purpose, description and specifications of
the tested equipment follow.
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Testiny Equipment used in the Joinery Industry

The overall dimensions of the equipment should be selected to suit the

components under test. Equipment as in figs. 45, 46 and 47 (pages 65,66,67),Annex 10;
is indicated for testing a wide range of windows.

1. Pressure Chamber

The test chamber shall be an air-tight box capable of withstanding
the test pressures. One of its vertical faces shall be left open so that
the test specimen can be inserted with a frame if necessary. The maximum
pressure during the test shall not exceed that safely permigsible for the
structure of the pressure box and specimen assembly. It should be borne
in mind that glazing may blow out at high pressures.

A door shall be fitted to the side of the chamber to provide access.
One or more observation windows shall also be provided to enable the
weather face of the specimen under test to be viewed.

The chamber shall be fitted with a pressure release valve capable
of reducing the pressure to atmospheric level within a period of 1 second
with the air supply system turned off.

2. Air Supply System

Air shall be passed into the box to maintain the specified pressures.
Provision shall be made to measure the air pressure differentials between
the inside and the outside of the box to an accuracy of + 0.5mm water gauge.

(Teat A only) Provision shall be made to measure the rate at which
air is entering the box to an accuracy of + 2%.

(Test C only) The system shall be capable of restoring the pressure
within the box from atmospharic to any specified test pressure within a
period of 3 seconds.

3. Water Spray System (Tests B and C only)

The water spray system shall be designed to present a continuous uniform
horizontal band of approximately equal-sized water droplets across the width
of the test area. This band shall be about 50mm in depth with its oentre
line lavel with the centre of the highest horizontal bar of the specimen.

The water spray shall emanate from a series of holes drilled by a 0-65mm
drill at intervals of 20mm along the centre line of the length of one of the
faces of a square or rectangular aluminium tube, with external dimensions
of about 3Omm x 30mm and a wall thickness of approximately 2.5mm.

The ends of the tube shall be plugged. The water shall be fed into the
spray assembly through a hole in the oentre of the tube unless the tube is
longer than 2m, when two entries at quarter points shall be incorporated.

The spray tube shall be mounted on a rigid support which ensures that the
water jets are directed upwards, at an angle of 60 to the horizontal and with
the line of holes 325mm horizontally distant from, and 145mm below, the

centre of the highest horizontal bar of the specimen. Without altering

the angle of presentation of the water spray, the position of the spray

tube shall be capable of adjustment so that its relationship to all specimens
is constant. To assist in the correct aligmment of the tube, two pointer

rods shall be attached at right angles to the tube support and offered up

to the vertical face of the specimen under test. (See fig. 47 page 67).
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The spray system shall be supplied with water at the rate of 50 ml per
hole, per minute, to an accuracy of + 2% over the whole system. The water
shall be collected from the bottom of the box and recirculated. A valve
and a variable area flowmeter shall be inserted into the circuit, so that
the rate of flow of the water can be measured and controlled. A fine
filter shall be included in the line to prevent particles from blocking
the spray jets.

4. Specification of Water (Tests B and C only)

The water used in the test chamber shall be maintained at 20 + 1°C.

It shall contain 0.2 g/litre to 0.25 g/litre of fluorescein sodium
(technical grade) to enable leakages to be detected by a black light
ultra-violet lamp.

It shall contain an appropriate non-ionic and non-foaming wegting
agent so that the surface tension of the water when tested at 25°C is
within the limits 45 + 2 dyn/cm.

The surface tension of the water shall be checked by means of a
suitable apparatus. If the surface tension falls outside the prescribed
limits, either more wetting agent shall be added or the whole of the test
water shall be discarded and replaced.

5. Ancillary Equipment

Stop clock or watch

(Tests B and C only) Black light ultra-violet lamp (125 watts)
Strovoscope
Suitable apparatus for measuring surface tension

D. Considerations about Progression to more Complex and more Automated
Equipment for Quality Control

The bagic job of modern quality oontrol equipment is no longer merely to
inspect or test in the form of simply accepting or rejecting parts;it is also
to provide rapid, accurate and useable information about product and procesas
quality. This information may still be used, in part, as the basis for
acceptance or rejection. However, its major use is for rapid manual, mechanized
or fully automatic feedbaok for prooess oontrol and for true control of product
quality.

Testing and inspection mechanization that is designed in terms of this
quality information conoept is often much lower in total oost, if savings are
included, than is the equipment designed without this concept in mind.

It is found most useful in a suitable period of time to make an analysis
jof each major test and inspection activity in the oompany.

An example of the technique used in such analysis is shown in the Test
Automation Planning Sheet in Annex 11 (page 68).

In the left hand vertioal oolumn the 10 basic meohanization and automation
levels - from hand operations at the bottom and measured as zero, to fully
flautomated antioipation, decision and correotion, measured 100, are listed.
Across the top of the ohart, horigontally. the basic elements of testing, from
test set-up at the left to test tear-down at the right, are listed.

This chart is named TAG - for Test Automatio Growth.
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Instructions for completion are as follows:

1. Classify all test operation into basic elements, such as shown on
TAG chart.

2. Analyse each element, mark automation level on the TAG chart.
Connect points.

3. Obtain element time (either manual or total) and write in as percent
of total.

4. Obtain test cost for each element (or group) and record (use labour
or total test cost).

5. For each element, analyse possible mechanization methods.
Consider all improvement potentials and savings.
Estimate equipment costs.

6. Determine the highest justified automation level for each test
operation element.
Mark levels on chart; connect points.

7. Use the work plarning section to plan sequence and work schedule
for mechanization or automation of test elements.

8. Indicate operation element, initiation date, work detail schedules
with completion dates, and show equipment cost (design material,
labour, etc.) and actual net savings expected (use appropriate
base - yearly or per unit).

9. Indicate at bottom completion date and total costs and savings.

E. Definitions of Quality Cost Elements

In defining general categories of quality costs, the most popular concept
attributes the costs to prevention, appraisal or failure.

The cost of prevention would be defined as those costs incurred to minimize
later defects or failures and costs for training, inspection, planning, etc.

Costs of appraisal would include costs incurred in performing appraisal
functions such as inspections, tests, calibrations and sorting.

The costs of failure would be defined as costs incurred for scrap, rework,
customer returns, etc. as a result of nonconformance.

The best industry estimates of the percentages of each category:
failure - 70%; appraisals: 25%; prevention: 5% or less.

The cost elements of appraisal are defined in Annex 12 (page 69);
the definition should be considered 2= a guide.

In order to perform an evaluation, cost of labour and material, inspected
time, equipment utilization, cost of rejects, cost expected if failure is found
at a later operation, cost effect of schedules, and lot size and quantities

should be known. Costs of planning, appraisal and potential failure should be
calculated to determine the optimum situation.

F. Some Basic Quality Problems in Develooving Countries

The development of the secondary wood processing industries in the developing
countries, irrespective of whether they have forest resources or not, implies the
transformation of production technology from craft to industrial process.

The furniture industry in many developing countries is still at the craft
level, with machines representing less than 30% or the manufacturing processes.

Consequently, furniture products cannot be considered as standard industrial
production.

L
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’ With this in mind, as well as the quality of furniture exhibited in foreign
A markets and produced under the most developed techniques, the idea of introducing
mechanized production arises due to the fact that there must be a noticeable
increase in the production capacity accompanied by an improvement in the quality
¥ to compete with the products sold on foreign markets.

v This requires the introduction of industrial methods based on modern
4 production planning, process and quality control and industrial costing techniques.

Investment alone will not ensure a speedy development of the furniture
4 industry, since the plants will have difficulty in obtaining technical know-how
4 and skilled workers to operate the equipment.

In order to achieve the rapid development of an export-oriented industry,
governments of developing countries should consider establishing a centre for
the development of the furniture industry. Such centres would serve as focal
points for the country's secondary wood processing industries and help the dis--
semination of technical know-how in these subjects through organizing courses,

8 compiling and distributing technical documentation, as well as providing common

g service facilities to existing plants. The centre should aim to take all

4 measures to develop the country's furniture industry. In order to achieve this,

4 it must be active in design, advise on production methods, advise the authorities
% on the elaboration of standards for furniture and also serve as a clearing house
§ for technical information.

A standards and testing department will form part of this centre and will

g have the role of testing the quality parameters of furniture and i.s various

# inputs and will advise the government authorities on the elaboration of standards
g for furniture, joinery and their components, including inputs such as textile

§ materials, glues, paints and other surface finishes, etc.

3 It is an acknowledged fact that export marketing of consumer and durable
4 goods is facilitated by the establishment of "quality labels"™, for which this
4 department would be the responsible authority.

] This department would assist in the establishment of quality control
# policies and would train inspectors of the various plants in their application.

The same type of centre will be needed by the countries with vast forest
resources, in which the present prejudices against wood are associated with
3§ poor manufacturing, inaccurate sawing, poor seasoning and preservation practices
g and the lack of uniform grading and inspection standards for wooden components.

Selection of quality control equipment will be influenced by the size of
factory and range of models produced.

» For example, the use of gauges and templates is not economical for small
production series for export or when a big number of models are produced.

In these factories portable laboratory equipment will be used for quality
control. Annex 13 (page 71) lists the items needed. To these must be added:

For controlling humidity:
- portable moisture meter

For measuring wood materials:
- metal tape rule, 2000 or 3000 mm length
- calipers 150 mm max. useful length

For determmining viscosity of glues and lacquers:
- Ford cup no. 4
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For controlling quality of surfaces:
- Unfinished surfaces: Profilograph TSP-4
- Finished surfaces: Glossmeter type Bruno-Lange

For determining the alternative inclination of teeth of different saws:
- Setting gauge

When integration with other woodworking plants is assured, it should be
possible to organize a laboratory on the factory level.

In this case, for the first period is indicated to use equipment for testing
chairs and other products. It is better to make some of the testing equipment
locally, starting with the simple varieties.

Only the national centre for the development of the furniture industry will
need to be provided with imported testing equipment.

IV RECOMMENDATIONS

To improve conditions for the production of furniture for export in
developing countries, it is recommended:

- To determine the need, level and structure of quality oontrol
according to type of product, size of operation, etc.

- New equipment must be purchased for the production of furniture,
including woodworking machines for elements of solid wood and panels,
hot presses, lacquering and polishing machines, etc.

- To organize a central maintenance and repair shop so as to facilitate
the repair and maintenance of woodworking machines, thereby ensuring
the necessary accuracy for the production of high quality furniture.

It is recommended that the organizations for standardization in developing
countries elaborate standards for furniture production, such ast

- Tolerances

Limit gauges

Methods of testing furniture
Methods of testing joinery products

It is recommended that quality control units be set up in the factories
with measuring and controlling equipment.

It ie recommended that equipment for testing furniture and joinery productis
be obtained. Top priority should be given to that needed to test chairs,
according to the product epecifications in developing couniries.

Problems hindering the rapid development of the furniture and joinery
industries, especially for export, could be fully overcome if centres for the
development of this seotor were to be created in developing countries.

It is better, if possible, to manufacture testing equipment locally, starting
from the simple varieties.

Imported testing equipment is indicated only for use by the proposed centre.
This is because the centre will be a responsible authority for the establishment
of quality labels and will assist in the establishment of quality control policie
and will train inspectors of the various plants in their applications. ’

Judging by the experience of other developing countries, such a centre would
be a focal point for the development of an export-oriented industry.




ANNZ 1.

STANDARD REQUIRLILENTS OF SOLID WGCOD

The standard requirements of solid wood for use in
high quality furniture ares

®oods
Sof twoods

Hardwoods

- All materials shall be of good quality

- All softwoods used shall be sound, free
from fungli - or insect - infcctions,
Softwoods shall be without bariy edges,
resin galls, checks, shakes, or "dead",
i.e. black or loose knots,
Occasional sound knots may be tolerated,
provided that they will not tend to wea-
ken the total stability of furniture or
parts as in special constructive joints
of furniture,
Sound knots, however, shall not be more
than one - fourth of the width of the mate-

rial, and never with a diameter of more than
20 mm.

- All hardwoods used shall be sound, frec

from defects from funzi - or inscct - in-
fections,

There shall be no checks, shaxes or other
defects, just as knots will sencrclly not
be tolcrated,

In hardwoods with specific Tfornation of
heartwood, such as oalt, teak, mahogany,
rosewood, etc., there shall be no sapwood.
In the csase of French, Italian or otiher

suropecan walnut,sapwood may be used,
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{ENGTH TkSTS FOKR UPR1GUT CHAIRS AND STOULS.

THEN

Test number

Diagram of testing

l1&13

Seat static

load test.

lm

)

PN
I
5 v
Lol

]

T
|3
o
fet

3815
Seat impaot

test_

2% ke %
Height of tolt

JAY

4& 16

Back static |

load test

Seotl load

Force applied 10 back
slancing seat tosd

Back lead

Slop Stop

5 & 17

Back fatigue

load test

Repeatad lorce applied Lo back
slancing seat load

St
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STRENGTH TESTS FOR UPRIGHT GHAIRS AND STOOLS. 1
|-Bigilest numbery D 4 agrem §f tanting

Lo g

| Baok tmpac

impsct blow <——

Vertical heigt

test of tati (M)

Slop

7&19

Arm
sideways
stntic load| ‘

tent

8 & 20

Arnm —

ﬂ deways Impact blow < r—-ﬂ
Vartical hoight
impact test sor ot tah ()

static_load

test |




STRENGTH TESTS FOR_UPRIGHT CHAIRS AND STOOLS.

Pig.| Tert number

Diagram of testing

10 & 22

Cheayir

drop

test

D G

.5

muunuhzﬁuucm

Sideways
front leg

test__

T

13

23

Back impact

test

for eagx*chgigp

and sattess
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STRENGTH TESTS FOR_EASY CHAIRS AND SETTEES ¥

Fig.| Test number Diagram of testing
TESTS OF SEITEES
Repested load Repeated load
Seat static | | 3‘ (- 11
14a| load test — — 7 .
Constont iosds Constant ioads

Central position scat static loading End position seat static loading

Load repested 2/ times Load repaated 4 times
Seat fatigud 6 )
14v Ltest Le o o o

Central position seat loading  End position seat loading

n-Specified number of applications of seat
fatigue load.

Back_statie

l4¢) loadings.

i
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STRENGTH TESTS FOR EASY CHAIRS AND SETTEES

Fig.

Test number

Diagram of testing )

lad

O SETTEES
e e — e

Back ioad repestod
An times |

End position back fatigue loading

Back load repeated
2 n times

foad

Central position back fatigue loading

15

22

Drop test
for

gpttees

Height of fall

i

16

Diagonal

base

_ Dragane! load
<= apphied to bave




STRENGTH TESTS OF BEDS .

Pig. Tes Diagram of testing

Y-t m
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STRENGTH OF BEDS

Diagranm of testing
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L e i R i o

1 STRENGTH TESTS OP STORAGE FURNITURE.

rzxg"rgst Diagram of testing

23 | Gyolig tesY

of storage

furni ture

——

rn:;!FOunnw
Amay = 1500 mm
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Smgugﬁu TESTS OF STORAGE PURNITURE.
|Pig{ Test Diagram of testing

e
-
.

24 Impact test /

[ S e
of .helves f -“_%
¥ (5;125 2! K¢
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of shelves
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26 Cyclic test

drawers
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GAUGES AND TEMPLATES

6O -NO GO

Annex 4.

TYPE . P
Jimensions in mm,
) 4 >
Seclion,a-A
i
Type
e ~ 3 - 15
A
! alt 2 »m inlerpls
4
16 - 30
Secrion A=A a{' 2 mm I'nflrvl,l
Y 371- 50
7 at 2 .., infarvall
| al 2 ma infirva/s
A01 - 450
alt 3 mm inhryals
151 - 250
at 3 pmm  nlervals
250~ 1000
SeclionA—A

al 5 mm infervals ~

———— .-

4001 - 2000

at Snmm l'nﬁrlft/‘

e e et 0

2004 - 345¢C
at S ram whevak
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2, INTERNAL GAVGES GO - NOGO .

1

3 - 15

at 2 mm tntervals

A6 - 1860

at 2 mm inteevals

16 - 400

at 2 mm nteevals

404 - 250

at 3 mm in‘hrVo\(.v

ie - 100
ot 2 mm intervals




3. CONTOUR TEMPLATR

0 . 14 y F
Sec/ron A—-A
3.4%
Type .
ot L wm intervals
A
AG - 30
al 2 v ‘ﬂt.m‘l
Tipe
8 y
SeelonA—A 34- 80
T o - oo

Saclion A—A

W’-ii‘aléu
- 6 SR .

af 2 wm in“'“k




L INTERNAL (HOLE) GAUGES.

J =-4250

al 2mm /nkrvals

S/MPLE

= Y FS———

SeclinA-A

g 3 - 1250
at 2mm infervals

MULTIPLE
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FIG. 27

APPARATUS FOR TESTING DINING-TYPE CHAIRS. (See page 15 for legend)
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(See page 16 for legend)
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FIG. 30

EQUIPMENT FOR MAKING DYNAMIC TESTS ON CHAIRS (STRENGTH AND DURABILITY)
(See page 16 for legend)




FI0.31
KUIPKENT FOR TESTING MKISTEAD ENDS

(See page 17 for legend)
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PIO. 36

EQUIPMENT FOR TESTING TABLES (CYCLIC AND DEPORMATION TESTS)
(See page 19 for legend)
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(See page 20 for legend)

¢
r®. 37 ENJSRANCE TST BQUIPRENT POR CABINET PURSITUBE
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Annex 10

P10, 45
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Annex 12,

Beceiving inspection. Inspection costs associated

with inspection and test of purcl.ased materials,

= inspection and test, All inspection and test costs

incurred for purposes of arpraising and controlling the
product,

- Calibration and maintenance, All costs of the calibra-

tion and maintenance of inspection or test equipment used
for appraisal purposes,

~ Evaluation tests. Costs incurred in running evaluation

tests such as 1life tests and environmental tests, This
includes costs of any material or product consumed or ren-
dered unuseble as o result of the test,

- Screening labour. Costs of any efrfort expended in scree-

ning the product for quality characteristics by any func-
ti.on.

- suallfy awditg, Costs of any quality audits for either
product or procedural deteruinations,

- Eingl ingpection. Any final inspection costs where this

type of function occurs, Also costs of pac.oaging, pre-
servation, packinz and shipping inspections,

= Yendor gervices. Costs of such vendor services as evalua-

tions tests laboratory tests, and equipment repairs,

= Querator inspections. Costs of all process control actie

vities performed to quality - supplied instructions by
other than quality personnel,

= Erocess controls. Costs of all process oontrol activitiee
performed bty other than quality personnel in acoordance with
instructions given by the latter.




- Erocess control ecpuineering., The cost of that part of

the quality en;ineering effort expended on appraisal
functions.

This includes “irst - piece inspections, troubleshoo-
ting, clarificetion of standards, product evaluation,etc,

- Zguipment, Depreciation charged for equipment usage.

- Apteripls. Ccsts of any materials exnended a8 part of
the appraisal functions,
This includes cost of products or samples destroyed
through tests, utility costs, and costs of operating suor=
plies,

= QualltY reports. A1l labour and data processing cherges
adsociated with generating quality reports on apprraisal
efforts,




1.
2.
3
4.
Se
6.
T
8.
9.
10.
.
12.
13.
14.
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Dial indiocators with acouracy of 0.01 wm,
Neasuring stand for dial indicators,
Tachometer with watch chronometer.

Quadry 4-way measurement caliper with accurscy of 0.05% om.
Vernier siide caliper with range of 600 mm.
Pecler gauges

Universal lewsl protractor

Block thickness gauge

Prame type spirit level

Flat steel rules

Inspection straightedge 400 mm.
Inspection straightedge 1250 m.

Try square with bubble level

Male meter 3000 mm. with buddle level and mltiple

possibilities for use for oxterior, interior measurement,
eto.
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NF D 60 311 - lisubles massifs et plaqués - Caracte-
ristiques minimales d'exécution.
NF D 60 701 = lisubles de bureau en bols -~ Caracte-~

ristiques minimales d'exécution.

A8 81 - 1965 - Household Furniture (iilnizum Require-
nents for liaterials, Construction,
Worknanship and Pinlsh)

A8 83 l =1961 = Contents and Dimensions of Inner-

lmng Lattresses for Domestic use
(Minizur Requirement),

A8 83 2 = 1966 <« Bases and Divans (Linimum Requirements)

RAL 430 D, « Quality requirements for office fur-
niture.

DIN 68 360 -~ Timber for Jjoinery, quality require-
ments,

DIN 68 705 (siheet 2) = Plywood for genecral purposes;
general requirements.

DIR 68 750 - Fibre bulld boards, soft and hard
boards, quality requireaments,

DIN 68 761 (sheet 3) - Particle boards, quzlity requi-
rements,

i8Z 8976-62 - Quality requiremients and quality spe-
cifications for vamished and halfe
varnished domestic furniture.

k8Z 8977-G8 - Furniture upholstery. Guality requi-
reuenis,

1/ See page 76 for country identification




M/Do '2 . 185 -

NF D 60 50l -
NP D 60 511 -

N? D 60 512 -

Pr D 60 515 -

NP D 60 551 -

K? D 64=501 -

NP D 66=501 -

LiBZ 8976 - 62 -

L3Z 8977-58 -
IBZ 12514-67 -
MBZ 12294/1-68 -

REN 2563 -
NEN 2565 -

HEN 2566 -

Kitchen furniture. Methods of testing.

Kitchen furniture.
Cherecteristics of maierial and quality
requirenents,

Liéthodes d'essals des silges individuels

S1dgzes inaividuels en bols d'usage
courant - Construction et essais,

Lieges de repos garnls = Construction
et essais.

hmeubleneut = Siéges trons”or.ables en
lits - Conmstruction et essais.

Flan de travail des wncubles de cuisine
et éléments pour installations de cui-
sines, Carsctérictiqucs+Zssais.

iateles A ressort A usaje domestique -
Ceracteristiques - Lssais,

keubles de culsine et &lérents vour ine
stallations de cuisine - Carcctdfisti-
ques zénérales de construction - Esseis.

wuallty requirer.ents, test and quallty
specifications for varnisied and half=-
varnished dorestic furniture.

Purniture upholste cuelity require=-
ments. Test and quali~ication.

Construction test and qualification of
colour finished and unnainted furniture

S8urface treatuent of irooden furniture
parts; testing and qualirication

Stiffness and strength of tebles,
#esigtance of wooden table-tops and
other wooden flat parts to hot

pans etc.

itesistance of wooden table-tops and o=
ther wooden fluat parts to water.




NIN 2567

NI 2538

PN=62/F-06002

PR=65/T=06004
PN~64/F=-0€003
PN=64/F=060092
PN=64/F-06011

PH=~65/F=05012
PN=67/F-06014
STAS 7182/1~70
STAS 7182/2-GC

STAS 7182/3=70

STAS 7182/4=/0

STAS 7182/71

STAS 6335=71

itesistance of wooden ioble-tops and
other wooden flat parts to aloohol.

Stability of tables (tiliin;)

Donestic furniture. Specifications and
rethods of tests,

Domestic furniture, Urlolstered elcments
Specifications and methods of tests,

Furniture for nurseries. Svecifications
and aethods o tvests,

Furniture for nursery schools. Specifi-
cations snd methods of vest,

Furniture for mess halls, Specifications
and methods of tesus.

Furniture for readin. rooms. Spaclfice-
tions and methods of tests.

Domestic kitchen Turniture, Specifica-
tions and methods of tests,

Furniture, Resistance to physical and
mnechanical stresses, SpeciTications.

Cebinet furniture, Resistecnce to phy-
sicel and mechanical stresses,

Purniture, Tables for dining and wor-
king purposes, Resistance to physical
and mechanical stresses,

Purniture. Chairs, easy ciairs and
ssttees. Resistance to physical and me-
chanical stresses, ®

Furniture for resting and sleepi
Res%atance to physical and mem;al
tests,

Purniture. Upholstery. Testing of resis-
tance to mechanical stresses,




B3 19%6o-Fart 1-5¢ 1953 -~ Domestic furniture constructed
meinly of wood,

BS 48753 Fart,ls 1972 - 8peci’ication for strength and

stability of domestic and con-
tract furniture - Tart 1 -
Seati.ngo

SIS 184163 Paints, Estimation of resistance
to fats of organic “inishes,

8IS 18-41-79 Faints, Estimztion of heat re-
sistance of organic finishes.

SIS 24-58~20 Plastic laminated decorative
sheets. ,uality and testing,

8IS 70=50=03 Furniture surface. Kesistance to
llqumsa .

8IS 70-50-~l0 Chairs -~ Test liethods,

8I8 83-91-l0 Purniturv and fittings for hou-
sing, Determinaiion of resistan-
ce of surfaces to »Hlows,

8I8 83-91-11 Furniture and fittings for hou~-
sing, Test methods for drawers.,

8IS 83=94=01 Tables, Determinection of rigidity

8I8 83=-94-02 Tables, Determination of stabi-
lity.

8I8 83=94~03 Tables. Determination of strength

8I8 83=95-0l Jetermination of auradility of
armchairs and sofas,

8I8 83-95=02 8toole and benches, Determination
of strength,

8I8 B83-95«04 Chairs, Determination of stabi-
1lity,

8I8 83-95-05 = Am-chairs, Deterumination of sta-

SIS 83-95-0f ~ Children's dining stools, Detexr—
mination of strength,




SIS 83-95-07

-76

- Childrens dining stools. Jetemmination of stability.
SIS 83-96-21 - Purniture. Determination of durability of beds.
SIS 83-97-01 - Childrens cots. Test methods.
SIS 83-97-01 - Storage units. Determination of rigidity.
SIS 83-97-02 - Storage units. Determination of strength.
3TA8 9317-T2 - Joinery for non-industrial and industrial buildings.
Endurance tests of wooden doors and windows at
physical and mechanioal stresses.
GO8T 475-70 - Wooden windows and doors. Specifications.
B 4315 Part 13 « Methods of test for resistancs to air and wter
1968 penetration.
Part 11 Windows and gasket glasing systems.
LoEg
Symbol [Country Neme/Mdrese
1 4 Prance Association Prangaise de Normalisstion

A8 hastralia

RAL ; Pederal Repudlic
of Germany

nsz Mngary

JUS Yugoslavia

¢ - ] Netherlands

| 4 ] Poland
STAS Romgnia
» United
Kingdom
SIS Sweden
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