
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


* 

IP /ID/SER.A/1077 
11 NcNenber 1938 
ORIGINAL: EN"a..ISII 

/1/26 

ASSISTA.\CE I~ IBE ESTABLIS~IE.'1 OF A PIWT FvR\I1L"RE PL.\..'1 

DP/DRl\/86/011 

THE D:et.XRATIC PEOPLE'S REPL"BLIC OF KORi:\ 

Technical report: Quali t\" cont.rel trainiM ::-..:mua::.* 

Prepared for the Go\·ernment of the Democrabc People's Republic 0f I~ore3 
by the l"ni ted ~ations Industrial De\·elo?llent Or~anization 

acting as executi~ agency for the l"ni ted ~tio:-.s De·.-c!cpr:ient !"~o~ra.T.mc 

Based on the hor-k of Radmilo ~!.ilis, 
Furniture Production Technic:an 

B.:ickstoppiIUI; Officer: Antoine \". Bassili 
Industrial :-lanagement and Rehabilitation Branch 

Cni ted ~ations Industrial De·. elo?Dent Organization 

Vienna 

'11ri.s Ucn.merlt has not been edi tcd. 

3~/ I-

V.88-30725 



- 11 -

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

A comma(,) is used to distinguish thousands. 

The General Bureau for Building Materials in Pyongyang is considered a,; 

the Government.' s Impiementing Agency. 

The Pyongyang hood C-Olnplex in P)·ongyang is ~onsidercd b~· the GO\·emr.:en:.. 

as the Project site. 
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The acti \"i ties co\·ered by this technical report are part of the project 

DP/DRIV86/011, entitled 'Assistance in the Establishlllent of a Piiot Furni lure 

Plant', agreed between the Government of the Democratic People's Republic of 

Korea (DPR l\orea), and the United Nations Developnent Progranme (u'?'.;{)P), with 

the United Nations Industrial De\·elopnent Organization WNIOOl acting as 

executing agency. TI1e expert mission "'as carried out from 2 March to 1 July 

!988. 

Improvement of the qua.ii t.y of furniture, ,.nich is nm; at a rat.her lrn.: 

le"·el, is emphasized by the: Government authorities and included in the project 

as an output. 

This manual '1as been prepared for the training of controllers ar.d other 

technicians concerned hith implementing and perfonning a modern concept of a.!l 

integral quality control system. 

The present qua! i t.y of furni lure and existing quality standards m\·e 

been anal~·zed and neh quality standards proposed. 

Special attention is giv~n to understandbg essence and importance of 

the quality of products and to the factors that quality depends on. 

~lethods, controlling instruments and procedures used in the quality 

control of furniture are e:-..-plained. Some docunents and an organizational 

chart for the control of quality are proposed. 

TI1is report has been translated into Korean and has been used as the 

inst.ruction manual for training controllers in the Pyongya.'1,g \\"ood Complex. 
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1. It-.1'RODLCTIO:\ 

This manual has been prepared in order to accomplish the output !\o. -l, 

foreseen in the project docl.Kllent for project DP/DRl\/86/011, Assistance in the 

Establishment of a Pilot Furniture Plant. The execution of thi:.> objecti \'e 

called for the 'establishment of a system of integral quality control, \.:ith 

ten tedmicians 1.rained as control.!.ers' . 

The major acti\'ities of t'1is output are: 

4.1 Make a sur\'ey of existing standards of products and components. 

4.2 Establish a neh" system of internal standards for prcxiucts, components 

and parts, 

·L 3 De\·elop a training progranme for controllers, 

·L -1 Train ten controllers in t.he procedures and techniques of quality 

control. 

The critical point in the existi~ furniture p!"oduction in the Pyongyang 

\\ood. Complex ( P\\C l is a re. ther loh" le\'e 1 of the qua! i ty of products. After 

studying this problem in the P\\C furniture factory a conclusion has been dra,,n 

that quality in this factory suffers from many causes, '-Tiile all efforts 

to\,,ard impro\·ement of qualit.~· h; rather one-sided. 

Proper quality st.andards do not exist and quali t.y control is base<! on a 

short list of qua' t;.· c··i teria ,,j th some elernenta!"y requirements. 

Prior t.o this mam~al the proposal of .;.nternal quality standards had been 

h"orked out and .~i \·en r.o t.ht.· management of th~ P\o\C for their considcratior: a.'ld 

possiblc> acceptance. 

The main i;urposP of this manual is to train controllers and thereafter 

be a guide in the pe~forniance of quality control. It could also help the 

management in establishing an adequate policy for the management of quality. 

The last part of this manual contains a syllabus for the traini~ of 

controllers. 

2. Ql'ALITY OF PHODL'CTS IN GE\'£R..\L 

Ew•ryone of us l ikei-; V• have a good ! ife, in oth·~r 1;ords ~ood q:1al it:· of 

liviris,t. But. ,i:!nod quality of li\·in,i:! dcpomds on se\·eral essential thin.l!s, such 

as: riualit~· of products, <]u:dit;; of 81~n·ices, q:.u.lit~· of 1.·•·ol.i;.!ical 

en\'irnnm••nt ;u11l q11aliLy of c1ltur·al r~n\'lronmcnt 'sec fis.;. 1). 



I Quality of 
products 

• Quality of 
sen· ices 

.. - ,;_ -

• Quality of 
• ecological 

em· i ronment 

Fig. 1: Importance of quality 

Quality of • 
cultural 

Each man can make a great contribution tc all of the5e factors. .\ 

1'1a11Ufacturir~ company has a particular responsibility for the quality of 

products. I . this 111.'.lnual consideration is gi Yen to the quai it:: of fo.·:-i:::.:.::·c-. 

TI1is is a crucial question: is quality? Can be said. :hat 

something is of good or bad quali tr·: Yes, it ::-:m if the q:.i~.:.n;: :·cq_-..::..rc::ic-:-,:s 

ha\·c been det.ennined, and can:~ot if qu:.d i ty require:nents are not detcrmin<x~. 

cor.:.:l~;sion be reached 3bout its qualit: len~l. 

The quality requiremen?.s :;.re r.:cstly t,Titt0r. :.n the for;:; of qu ... "lli.t.y 

standard!:\. These: !:i-:..andards, 0:1Ce csta~lishcd, are a base for testirJ!: and 

ass->cssin.t: the qual it;: of pr-oduc-ts. 

It. is \·ery import.ant to understand modern concept of qu:tii t:: r.1a."1a:::i:.:rnc:1: 

based on the inte!o!ral qualit:.· control system. Also it is .,·er:: u.scful to l:no1: 

ne" methods and techniques currently employed in qtl:llity control. 
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2.1 1\.:o ma,Jor kinds of products 

Basically there are ti.:o major kinds of products: 

consl.Blled and products to be used. The products from each 

belong either to production or consl.IJler goods (see fig. 2). 

Quality of 
consumable 

products 

Quality of 
Products 

Quality of 
produelioa 
goods 

QualitY of 
consumt!r g•J<.Xh> 

Quality of 
usable 

products 

fig. 2: 1\.:o kinds of products 

products 

of these 

to be 

groups 

wl1al is the difference between c.:>nsumable and usable products'? 

Consumable products usually have a long prorluct.ion period and rather short 

period of consumption ( eg. food). On '~he other· hand, usable products h~1'.·c 

rdati\·ely short periods of production and 3 long usa~e time (eg. furniture) 

(sec fig. 3). 



QY.\!St;NABLE PROOl,'CI'S 

[}>roduction period (Tpl 

L"SABLE PRODCCTS 

( P.::-oduction period (Tpll 

- -I -

Tp ~ Tc 

lconsLUllption time <Tc l I 

Tp 4:.. Tu 

Usage period (Tu) ] 

Fig. 3: Difference between consumable and usable products. 

From the quality standpoint, we differentiate t.he quality of usabl12 

products from the quality of consumable ones. Due to their long usage period, 

usable products have more drastic consequences in case of bad quality. 

It is ver;.· important to understand that the integral management of 

quality must cover both periods: the production and the usage time·. 

2. 2 Factors ha\·ing the major influence on the gual it,- cf products. 

The quality of products depends on many factors, h..it the;.· co-..ild be all 

classified in four major groups: 

people 

melhcxb 

equipment 

material (st::e fig. 4) 

People Methods 

I 
I 

:• Equipment: ~~o--~,~: :Olalerial 

------•, Q u a 1 i t y :~·----
L-----------------~ 

Fig. 4: Factors ha\·ing the ll'ajor influence on qualit~·. 
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People are the most important factor, because to some extent all other· 

factors depend on them. 

Each product is composed of three crucial c0tnpunenl::;: 

materials (Ml 

Energy (El , and 

Intelligence (1) 

The sum of these factors is one ~hole. So, if one participates more, 

the others participate less, and vice versa (see fig. 5l 

~I + E + I = 1 

Fig. 5: Relation betk'een '.'I, E, and I (material, energy and intellig;encel. 

In other '-'Ords, increasing intelligence, 1,;h1ch means lmo1d~c and 

skills of people, i.:e can sa\·e a great deal of both materials and energy. 

A certain quality of a product is defined by prescri!.Jiru; qu::di t~> 

characteristics to he t .ieved. The quality characteristics of a product (Qpl 

are conditional on the qualit~· of the entire company system, which is compost_•d 

of: 

Quality of the technoloA"ical system (Qts), 

Quality of the production system (Qps), 

Quality of the business system (Qbs), and 

Quality of the organizational system (Qosl (sec fig. 6). 
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Qp = f (Qts, <}ps, Qbs, Qu!::il ur, a!::i p~r fig. ~ 

Qp = f<Qn,Qeq,Qtl,Q\,:,Qn;;,Qss ,Qi t ,Q\•u,Qe!::i,Q.il,Q:;s,Qpr,Qpl ,Qn .. b, ... 

. . . . Qprs ,Qsds ,Qscrs ,Qsps,Qfins ,Qinfs ,Qk>es I 

All together there are a minimum of 20 d1fferent factors contr:but.ing tu 

the quality of products. Keeping all these factors under control is \.."idely 

knoi..n as Integral ~ity Control. 

2.3 QualiLY during the life c\·cle of a prud~:t. 

During the dc\elopnent stage of a prJ<iuct, (design, ccr.struc:i0r-. of 

prototype) , the number of errors is rather high. 0-Jririg the trial series, as 

1'-'ell as during the begiiLI1ing period of production the =1\..1.-:!ber o!' fai lu:e:::; 

declines, but it is still high. In these stages, the main atte:!tion ir.ust. be 

paid to the quality of a net.: r.roduc..:t. 

During the regular serial production the number of er:-crs is ::.01.: a:.d 

stable, because only a1.--cidental mistakes occur at this st.age (see fig. il. 
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ORC~'"IZATiOO.-\L srsn·~: ( ~s l 

BUSINESS S't"!:>"IDI I (.'bs) 

PROO..CTICX'\ SYSIDI (~s) 

- TEONX..CX;ICAI... SYSIDI (Qts) 

Material (Qn} 

-t 
~ 

~ 

Eauirm.~nt (Oeo) ;-1 I > 1-7 
Process 

Tools (Qtl) 
• 4 

~ 
l.L-irl.- (~.,) 

' (CJ>l) I 
21 

I - 1 ~t:iintl'riance syst' 1 (Qns) l Storage sysLm (Qss) 

I l Internal transport system (Qit) 

~ I I l Work protection system <Q.ir> 

l I I l Energy supply system (Qr-s) 

I 
I I r Design or technology (Qdt) 

I I I 
if I 

,Lt 
I !, I 

I~~ "' *' 
,., 

I Control systm1 {rjes) 

. Rf•S('arch and dc>vc- bprrent system (Qrds) 

. Pr(Jll)t ion systmi ((J>rs) 

. S.1lc>s syst('fTl (Qs('ls) 

. ~·rvice system (Qsers) 

. Supply systlm (Qsps) 

. Fin.:1nc i;i I svstem (Qfins) 

. Infonr.1tion syst('fll (Qinfs) 

. [J,.cision miking sysr•1r1 <rtl"· s) 

·-·----·· 
Li_g. __ t;: Hr·lat.iii:l br·!v1•1·ri !1~1·h111)l<1~l• :s!, pr·1.!11r·t i11::, h'.J:·"in•·:-~: ... 

arid ''· ·~:u1 i /.a! i 011:~ I =--~ :~ t 1•111.->. 

l 

I 
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\ 
'velO(l!J2nt of a new product 

'-
--~~~~~~~~~~~~....:.':":::::-

Serial production 

Fig. 1.: Quality during lhe product's iife cycle. 

2.4 Quality during the use of a product. 

Life cyc1e of 
a product 

During lhe first period of use, invnediately after a product is sold, the 

number of f .:..:.1ures is higher than during the subsequent period. This period 

of early failun!s must be covered. by the manufacturer's warranty, '""hilc 

aft.en-ards the regular service is sufficient. 

\..nen the product becomes 0ld and worn out, the number of failures "'ill 

in<!r·ease, and that is no longer the prcxiuc1~r's responsibilit~· (see fig. 8). 



Nmber of 
failures 

Eady failure 
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Accidental failure 

Warranty 

Fig. 8: Quality during the use of a product. 

2.5 Essence of the management of gualitv 

TI1e essence of the management of qual.!. l~ is: 

setting a quality policy, 

rlarming quality, 

testing quality, 

management of <'uali t:.· (see fig. 9 l . 

Testing of quality comprises: 

planning testing, 

performing the tests, and 

data processing. 

Product usa t~ 
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Esser..:-e of the management 
of quality 

I 
I 

Planning quality ' ' Testir.g quality 
~--~; 

Plannil'l6 testing ' .:•(--,·: . Performing the 
testing 

I I 

:<-~ 

I 

>i 

Management of 
quality 

Data processin.g . 

Fig. 9: Scheme for the management of quality. 

The pw-pose of the manageme~t of quality is to get full satisfa•::tion of 

all the interested parties: the producer, t.he cust_omer, and the society C see 

fig. 10). 

p = Producer 

c = Customer 

\.i = Warranty 

L = Legal regulations ~ s = Society 

0 
Fig. 10.: The intention in the management of c;·_;ality is to get the sameness 

of different interests. 

In order to achieve this, the management has to define the policy c. 

quality, answering the following questions: 

Who is responsible to carry out the policy of quulitf? 

Ho"' should the fx.>l icy of quality be carr i cd out'! 
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hhat are the rules concerning the policy of quality, and 

'-bat measures can be taken in case the policy of quality is not 

carried out or has been carriP.d out the '-TOrtg way. 

One example of the di~tribution of duties and responsibilities for 

quality among different departments in the company is sh<>'-n in fig. 11. 

\brk areas 

~ Responsible 

II 6 
M.Jst collaborate 

..... ... 
u 
::I 

I ,.. 
I ... c: 

[!] Ill 0 

6 -Can collaborate ... 
>. u ~ 
i:: ,.. 
r:: "C re g i:: 0. 

~ 
rc <:I ... 

I- c: 
M.Jst be informed u ... 0. ~ c: 

2: 
&. 

.Y. .... ..., I- I-... c: ~ r:: -~ 0. 0 ...... - <:I I-
0 ... §! -g "C ... 

I- c: ... <a c;i re oc c: 0 
c: c. "O c: 0 u 
t! c.. cc .... ..... 

"O ... c: Ill ... ..... 
ll.Jties and responsibilities for quality r; g - .E g ... 

5f. Ill E ...... 
c.. "'8 u "8 -c: - re ~- ~ ~ ~ 

,.. .... 2 
,.. 

0.. 0.. 0.. 0 

To establish a policy of quality ~ II Ill 0 JD 
To find out denends of the market 0 ~ ~ 0 
To design and construct products [!] ~ I~ ~ ~ 
To make a plan for production and q~lity control [!] ~ [!] • To purchase materials and Cat{>Ollents 0 ~ 0 ~ 
To produce, control and asserrble products 0 ~ fl 
To do final quality control and to revise quality ~ 0 0 ~ 
To service the custmiers' needs and to solve 0 II • DJ • m ~ their caiplain~-

fig. 11: Distribution of duties and responsi~ilities for quality. 
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The integral qWiii ty control must co,.·er all acti ._.it '..es of the production 

cycle (see fig. 12) . 

. · ( 

Service 

1i 1. . I i 
i 

I i 
i 
I 
! 
! 

Storage and 
Delivery 

~ ~ 
\ 
\ 

\ 

\ ' \ 
Testing quality 

Sales 
\ \ 

\ \ 
\ 

\ 

\! 
Product 
Developrent 

Work Preparation 

I 
I 

Purchase + storage 

Fis. 12: Integral quality control should cover the "'hole production cycle. 

The quality of products must be considered a major economical question. 

From that point of view it is very import.a.'1t to determine an optimal level 1>f 

quality \..'hich is in accordance with the factor~·'s resources and capabilit.i•·s. 
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n1e optimal level of quality is detenn1ned by the greatest. difference between 

accepted sales price and product.ion cost of a product (see fig. 11) . 

Value in m:iney 
tenns 

- -· -----~.:imai 
quality 

Fis. 13: Optimal quaiity. 

Production 
cost 

Sales price 

- (}.sality level 

This approach to the problem of quality has been used in on:k·r to get a 

better understanding of quality and the factors it depends on. 

3. ll1E QUESTIONS A.''D A.'-:S\\"ERS REGARDI~G TI£E OCALITY OF PRODCC1'S 

The duty of the quality cont.roller is not on!.y to discover defects, but 

to analyze why defects occur, and what the right remedy for them is. 

The starting point in set.ling a correct policy of quality is answcri~ 

the question: What is the 'right' quality? 

Quality simpl~· means conformance to requirements. 
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The next question could be: Ho\.: is the qual i t:i• of products determined·: 

The quality of pruci;..icts is dctennined by quality standards or spt_x-ial 

requirements st.ated in specifications, contracts. technical descriptions or 

marli.lgL'filent oi"'ders. 

\.:ilh 

Furthermore, the follm..:i~ could 

respect to quality a\·ailablc-:' 

be asked: Are 4Titten inst.ructions 

lkx.: \..:ell are instructions follo\..:ed'? \\"hat 

happens \..:hen instructions are not read·~ 

If iristructions are not read, they -~3llllct be follm.:ee. 

prevents the instructions from being follo~.:c .. 

The ans\..:ers to this question co"-lld be the follcl..:ing: 

confusion, 

broken equipnent, 

faulty m.'.lteriais, 

lack of COll1111U."'l i cat ion , 

ha:-te, 

tardiness, 

absenteeisr.:, 

physical ailments, 

carelessness, 

lack of concentratio:,, 

sloppiness, etc. 

\..by is quality ::.o importar:t".' 

And, i-t-.at 

first of all to k.:.-cp custo:i:r:rs sat.:.sfied 1.:i :!1 :he !Jrocucts. lo buiid L!p 

a reputation for the COr.lP<ill:'>·· To r·L'C!ucc production costs. To i;tet hi~hcr 

prices. Tl) reduce the cost of the warranty and of the customer ser\·icc. To 

be competitive on the market. 

Does i t cost too much to produce a qua lit;-.· product: 

Yes, it cost.s \·ery much, ()(>cause the follol-:i~ e>..-penscs must be covered: 

direct lab0ur, 

indirect labour, 

dirPct m1lf"'rials, 

i nd i rf'l't ma ti"' r i a l s , 

depri·r·iat.ion of Pq11irm•·nt :md bui ldinJ::~. 

n~a t , l 1 l!h t , poi..:•~ r· , 1.-a t.•' r , 



maintenancr cost, 

inspection cost, 

taxes and insurance. 
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And, also, it costs very much to fix a defecthe product, because the 

follm.:ing eA-penses must Le co• .. ·t!red: 

cost of snipping the defective item, 

cost of retrieving the defective product, 

cost of replacement. (material and labour!, 

cost of reshipnent, 

cost of lost sales, 

cost of lost COClprulY reputation. 

"liat impact do defects have on the company'~ chances for succc.-ss? 

The compan~· is losing its reputation among customers and t.he 

goveITI111Cnt aut.horities. 

Defects are very costly. 

Rei..:ork is ,-ery e:\.-pens i ve. 

:'-loney spent to correct def ec~s could be used for purc:.ase: of nei..; 

equipnent. 

\\hy do defects occur? Because of: 

haste, 

bad attitude, 

overtiredness, 

sloppiness, 

lack of concentration, 

absenteeism a."l<i tardiness, 

improper use of tools and equipnent, 

carelessness, 

faulty materials, 

worn out equipncnt, 

lack of right infonnation. 

Almost the same answers are applicabie if instructions arc not follo\.:cd. 

And, i..·hat can be done to decrease the m.unber of defects and ensure the 

good qual it~· of prcxiucts? A lot can bi~ done, but. the fol lr1\.:~0J! impor:.ant 

factors must be pointed out: 
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Pride should be taken in the work as if a personal signature \>as 

going be be pul on each prodl.Cl. 

The customer's point of \·iew should be tali.en into consideration. 

Defects should not be allowed to pa.is by; these should be caught 

and reported. 

All instructions should be read carefully arid job specifications 

followed. 

Proper equipnent and tools should be used. 

Work should be accomplished at a comfortable pace, it should not be 

Fmployees should be kept abreast of changes in job specifications. 

Attention should be giYen to details. 

Fmployees should be punctual e\·ery day. 

Fmployees should come to i.:ork fully rested. 

The work area should be kept free of clutter. 

A 100 percent qual it)· level should be aimed al. 

How can standardization and interchangeable parts contribute to the 

improvement of quality? 
They contribute to the impro\·ement of quali t)· for the folio\..:ir~ :-c3.sc.ms: 

" lower number of different parts is produced. 

A reasonable number of different tools is used. 

A reasonable number of different jigs is used. 

Preparatory t.iork is simplified. 

Qualil,y control hi simplified. 

Training is simplified. 

Inventory parts are lowered. 

Through bigger production 

frequently. 

series the machines are set less 

How can inf onnation contribute to the imp1ovemen t of quality'? 

The matter of quality should be discussed in each c!epartment once 

every two months. 

must knot. the requirements for qual it:> and th•~ n~:d 

si luation in t.he fa1~Lor)·. 

\.l:orl\crs must hnu\..' Lhe results uf Uw ffi(!asur·es undf!r·tab.!n l•> imjll"<J\·1· 

qual i t.r. 
\.l:orkcrs must knm; ttu~ main reason~ \.:hy d1!f•~l'\.h cJ1:<:1JI'. 
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The duty of the q•iai.it,· Cu:l.~rol tuut is not only the inspection of 

qUJL ty, but also bnx:uienir1•! the consciousness on the importance of quality 

and ~h·ing correct ad\· ict! on the causes of poor quality and ~'lt; to oYercomc 

deft.-cti ve i.:ork. 

-1. G.1L-\LI1T CO\lROL I~ R..:R.\ITL'RF PHODL"CTICl-~ 

·LI The existing gualitY control svstem and the m.:alitv of fur:;i:u::-c- t:~~~.:r.. 

the Pyong·;am; \\ood Comolex. 

The quality control depart.~ent is or~anized as a separ~te cr~a~!=a~ional 

l.U'li t under the super·•ision of the head en.e:ir.eer. This unit is staffed t.;i th 

engineers and other sl-~illed persons. There ate altogether n1ne persons 

cO\·erillJt quality control of all factories t..-i thin this complex. In addition to 

this, there is a.'1 ins'Pf'<~tion of quality of finished products performed b:-· the 

Go\·ernment' s body. 

The quality is pa1 -...tll y detennined by the State stanchrds prescri bin!! 

mainly outer dimensions <for example: Standards ~o. 4721-8~, -11~9-84, 

4130-8-t, -tl31-8-1 and -1128-851 arad by the qualit~· cr:teria prescribeci b:-- the 

General Bureau for Building :'iat.erials. containing a ·.·en· 1 imi ted m.unncr of 

requirements C for example the General Bureau St.:indarc! 1004-87 ~·or case-goods 

furniture l. This standard prescribes m•::iisturc content in the solid t.:ood t.:ith 

tolerances of 10% ! 2%. It prescribes tolerances in outer measures <for 

example height + onvn, t.;idth ! -I mm, depth ± 3mrnl. Cracks a!'e allot:ed upto i 

mm. Rotten <decayed) l.:ood, \.:ood l.:ith insect holes, pitch pockets, dead knots, 

ingrown bark and visible scars are not allowoo. 

All fronts must have the same \'eneer pattern. Sharp outer edges and 

sliding parts must be softened by sandi~ the assembled product. The product 

must not wobble when laid on a flat floor and assembled. 

Metal parts must be plated. 

The inside measures of the casc~ouds m;..ist be the sarn.-! as the outsirl(' 

dimensions of doors. 

The varnish us!.'d must h0 transparent either in natur:1i or chr~~.rnut 

All products must he cont rn1 ierl after asscmbl:--. I>imensions ;::-1·· 

checked b~· ruler and app•'ar:-inc•· b~- visual insp·~r.ti~.: •. 

. ~ .... . 
I .... . 
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The conmodi ty mark is at t.ached on the accepted products \." i th the 

foll()l.;irig data: name of the product, unit pric...-e, numberlsl of the related 

standard< s), date of production and dale of inspectivn. 

TI1e product mus•. be packed individually and kept in a storeroom ,..;ilhoul 

excessive hllnidity. The products must n0t be piled on each other. 

There is no classification of furniture according to its quality. 

It is obvious that ma.in attention of the qua.lit:'>· control is given to the 

inspection of a finished product, and less lo the control of materials and 

parts during processing. 

Adequate jigs are scarcely used in the production process. The parts 

are not selected according to their visibility in a product. TI1e assembly is 

the most difficult operation end done with a great deal of handwork. 

Material is the limiting factor for the qualit;o.· cf products, and it is 

out of the field of inC.:1e.1ce of the controllers. After sa,;ing ir. the sa":..mill 

the best. wood is selected for the joinery production, and material t.."hich is 

not suitable for joinery is used for furniture proch. .. ~tion. 

The worn out machines and inadequate tools contribute to :he \·ery lo'..: 

quality of products. Sanding is done \·ery rough!~· and that is 3.!Jparer:t on the 

finished surfaces. 

To improve the quality of furniture it "ill not be enoi..;gh to buy ne" 

equipnent and tools, but also lo undE.rtal<e many other measures, first of all 

to ensure that all concerned understand the importance and essen-:e of quality 

and to learn ho" to achieve and maintain an appropriate quality level cf 

products. 

4.2 General considerations on gualitv control in the furniture industrv. 

Qi.JS.lily control in the furn.i.ture industry takes into consider3tion an 

average qua.lit:•, because variation of quality is natural and cannot be 

avoided. This variation results from many factors connected ""i th ra'' 

materials, components, equiµnent, tools and workers' abilities. 

The limits within which the quality of a product may vary are define'(.: 

and maintained by applying systematic quality control. Compared i..:i th nru\_v 

other branche!'> of industry, 

quality in furni t.urc production. 

' thf!re arc ~Y rea:;o~\S for the va:·iation of 

Typical variables are the follrn~ing: 



- 19 -

Properties and condition of 

number and size of knots 

strengt.h properties. 

the 

and 

lumber 

ot.her 

used: 

faults, 

moisture 

specific 

content, 

gravity, 

Properties and condition of 

semi-manufactured product.:;: veneer, 

other 

wood 

raw 

based 

materials and 

panels, plastic 

parts, fittings etc. 

Dimensional accuracy of machined parts: 

fonns 

thickness, hid.th, length, 

Dimensional accura.cy of assembled praducts: external and internal 

measures, clearances between mo"·ing parts. 

Quality of surface finishing: evenness of surface, colour shade, 

gloss of lacquered surface, 

Dux-ability of fil'lished products. 

TI1e quality of furni lure may not. be too high nor too lo\' because it "ill 

result either in too high a production cost or in its non-accep~1ce on the 

market. 

4.3 Quality control of materials. 

The starting point for quality control is the- inspection of r.uteri~.:.s t0 

be processed or used. H. must be done before the materials enter the 

factory. For example, sa\..-n\.:ood, \·eneer l:lild plywood ca."l. Lo~ chcckc-d before 

deliver~· in the factories producing these semi-manufactured product::;. 

All other materials and semi-manufactured products should be ch0cked 0:1 

receipt. 

It is important to check the quality, but quanti ~Y must also be 

controlled. 

The most important measure of control before processing is checking the 

moisture content of all wood based products (sawnwood, veneer, panels). 

(a) Sawnwood is inspected for: 

kind of wood (species), 

quality: number, size arid distribution of knots, and splits, rot 

and other ~·aul t!:>, colour shade and grain structure, 

dimensio11!> of lumb<:r (rir:\ialions), 

a\·erap;e moi::.l-Lre content (should be 8 to 10%). 



- 20 -

(b) Veneer is inspec~ed to determine: 

kind of veneer (species), 

colour shade and grain structure, 

thickness and variations, 

evenness of surface, 

moisture content (should be 10 lo 12%). 

(c) \.\ood based panels: particle boards, ply1:ood, blockboards, and 

fibreboards are inspected as to the follot.:ing: 

surface quality, 

thickness and variations (standard tolera."lces are ± C.3mml, 

moisture content (should be the same as for solid t.:ood). 

( d) Gh1es, lacquers and paints: 

Glues can be checked by making glueing tests. 

The \-iscosi ty of glues, lacquers and pa::.nts must. be checked before 

use. It could be done t.:it.h standard Ford cup Ko. 4, ha\·ing 100 ccm 

volume. Viscosity is measured in seconds and the flm.:in.:; time m-...ist 

meet the recommendations of the manufacturer of that material. 

4.-l Control of manufacturing accuracy in processir.J!. 

The actual accura.:::y of part.s 

machines is mostly± 0.1 to+ 0.3 mm, 

and details machined on 

taking into account the 

1.:ood1.;ork i ng 

changes in 

dimensions resulting from variations in moisture content during the 

manufacturing process. The accuracy of small details, like joints, can be 

higher thanthat of larger parts. For example, a 10 nun detail can be machined 

\.:'ith an accurac~· of ± 0.15nun, while a 1000 mm long part only with an accuracy 

of about + 0.3 nvn. So tolerances in small details are mo:-e na:-rot.: than in 

bigger components. 

The accw-acy of rectangulari ty of panels is of particular impo:-tancr· in 

the produclion of casegoods furniture. In pane ls less than 500 1TUn t.:idc the 

rectangular it:-; may vary :!:: lnun. 
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to detennine i·ealistic quality demands for lll3I1ufacluring 

necessary to kn\)\,; the precision of the machines to be used in 

It is apparent thal practical at..-cu..acy attained in the furni lure 

production is loi.:er than e:\.-pected. This is usually oi.:iug tu improper use of 

machines, the poor condi tiori of the machine::> or the tools or use of the \.:rung 

type of tools. 

(a) Advantages of high accuracy. 

The major ad'l:antages of high and contrclled accuracy in furniture 

manufacturing are: 

interchangeability of parts is _.;.'Jssible, 

joints are easy to assemble and ha~·e a good strength, 

easy assembling and a sliding fit bet\.:een parts \.:i thol!t m.:,.nt.;al 

fitting, 

manufacture in large series is possible, 

nLDnber of faulty parts or products decreases, 

higher quality of products, 

less claims from customers, 

better financial results for the factory. 

(ul In order to achieve higher accuracy the follo~in,g measure:: a!'e necessary: 

The machines must be regularly serviced according to their i.:orkiri.g 

instructions. 

The correct type and only well mainlai11e<l touls musl be used, 

Machines must be set up by using high quality special measuring 

instruments. The setting is checked by test feeds and using 

nomin~l measuring gauges. 

Working drawings of parts must be dimensioned indicating numerical 

values of the nominal dimensions to be achieved. 

Only high quality measuring instrLDnents must be used. 

The unavoidable variations in dimensions must be concealed b~· 

structural means, ta.ki~ t' '!Ill into considPr·atiori at t.ht• d1:si~n 

sta~1!. 



\ominai measuriM J!:a~es and tempiates must be us~ to control 

dimensions during machining. 

Jigs must be used in machin~rg '.Uld assembling t~"hene\·er possible. 

1be machining and assembly shops must be adequately lighted. 

The accuracy must be continuously controlled by spot tests. 

\\orkiM t.:ith numerical dimensions must be used for the 

folloi.ing operations: 

setup of machines, 

de~ign and construction of jigs, 

control of measures in machining and assem~li~g. 

-l.;) Ordinan· measuring instn.unents 

The follo\,;ing measurim: instn.ur.c-r. :s are necessary for the cor.troi of 

quality in the p:·od.;.;ctio:-i of furniture: 

~ape r:.ilcrs t-:ith millimeter scale, 

rigid straight rulers with millimP.ter scaie, reading by steps lilO 

lTUTI. 

\·ernier calipers, reading by steps of 1/18 m.'n. 

Fixed-angle gau.e:es for 90°, 

Adjustable angle gauges !see fi~. Ill. 

Particular attention must be paid LO proper hanci~ir.::: a~1d s:or:-,:·: c;f ali 

measuring instruments. 

4.6 '~ominai measure' gauges 

To control the setup of machines and the accurac:: of mchinin.c: 

operations spec iall:> constructed 'nominal measure' jl!auges are very useful. 

The most important types are: 

gauges for lcr.glh and width, 

gauges for thickness, 

gauges for borin~ pitch, 

~aug1:s for joints, 

t.<:mpl ;it_,.s for prof ilr.·~..;. 
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These gauges can be constructed and made locally usimr steel or 

dural~::ninilDn, or in some cases laminated t..:ood. 

The 'nominal measure' j!:a~es are especiaily recOlilllended for standardized 

dimensions \,nich are repetiti,:e. Csually they are constructed to perform 

several measuring operations. The adaptable gauges must be constructed of 

steel. 

The main adxantages of gauges are the follo"'ing: 

that there is no risk of misreadir.g, 

that the rapid and accurate setup of machines can be ~chie,-ed, 

that simple, rapid and reliable interoperational control can be 

performed by spot te~ts, 

that the measure- control is also accurate in badly lighted 

wvrkshops. 

4.1 Tolerance gauges 

TI1e tolerance gauges are needed for cont.roliir.g joints co:-.s::-'-!cted to be· 

machined t..:i th tolerances. A tolerance s;\·stem in a furniture factory could 

offer m.ur.ercus advantages. Creating a complete and realistic to>:ranc~ systc-:r. 

ls, hm..:ever, a complicated task. But simple toleraace gau_~e£ 1.-i th minimlDn and 

ma~~imum ,-alues can be used easily in any production. 

minimum and maximum are accept.able. 

The gauges t.-i th the m1ddie stc-1: Jr r.srn1n~~ measure s,);r,er.ir..es arc ;;sed 

for setting up machines. 

4.8 Continuous quality control by workers. 

The quality control in a furniture factory must be continuous a.'1d shoulr! 

co"~er all stages of production. Fault;\· parts must be rejected immediatcl;-.· 

when the faults appear. Such a part should not continue, throu.ch the· 

subsequent stages of production and should not reach the asscmblr area if not. 

corrected to satisf:-· th·~ qualitr criteria. 

The 1.:orlwrs in the fact.ur·:-· should be trained to put as~dc all fo1; I::• 

parts as soon as a di.' fee:. app .... :irs. 

operation is responsible for fl.')t. p1·nt ~css in~ fault~· parts. 

them lo t.ht· pre•:iow; 1.:or+. st.at.ion. This ~:::s:1~1:: is 1.:•·!! l;r, .. ;.~-. :is .. '<11niit:: 

circuit' and it. has prm··~n t.o h·· V•·r·y ·~fficien: .. 
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The '\:isual piece-by-piece control is the responsibility of opemlors. 

4.9 Quality control in surface finishing. 

The present tendency in the furniture production is to lacquer or paint 

the parts and carry out the assembly as the last production stage. The 

quality control check of the finished surfaces is principally the same in both 

cases. TI1e quality of a finished surface is very important because the outer 

appearance of furniture depends to a great extent on its finish. 

Tne checking of the quali t.y of a finished surface is usually done b:-

visual observation without special instruments. 

The principal objects of control are: 

evenness of surface, 

gloss of surface, 

colour shade and its evenness in lacquered products, 

visible glue penetrations and remains under the surface film, 

quality of edges and corners, 

quality of surfaces close to joints. 

To check the resistance of the lacquered film to scratches, heat, 

liquids, etc. special instruments should be used, and it is rareh· done in the 

factories, but in special quality testing institutions. 

4 .10 ~i tv control of assembl v 

The assembly of furniture is usually divided into t~o steps: partial 

assembly (pre-assembly), and fin&! assembly. Consequently, the qua.lit~· 

control of assembly should also be divided. 

The principal objects of control are: 

main dimensions, 

overlaps in minor measures, 

rectangulari t~·, 

other angles, 

p;irallel run of parts, 

c:learance and function of moving parts, 

general check. 
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The accuracy of assembly is best controlled with specially constructed 

'nominal measure' or tolerance gauges if a tolerance system is used in the 

factory. The rectangulari ty is of major importance for casegoods fum i lure 

and should be checked by using diagonal measure ga~es. 

Jigs should be used in assembly 1'.i\ene"·er possible because they enable 

high accuracy to be attained.. nie guiding surface of jigs should correspond 

to the primary measures of the product. These are the measure that is 

essential lo the proper function of the product or its parts. 

The final check is al'"-"3.ys done on a product that is finished and ready 

for packaging. This last control includes a general check of the product. 

All functions of a product are checked: working of doors, drat•ers, built-in 

mechanisms, etc. 

An accepted product is pro\·ided with the manufact.ure:-'s s~~T.p and 

packazed. 

In case of i:nckaging and shipping knock-dat.n furniture, :-a:-do:?: sareples 

should be taken, assembled and checked for function and general quality. In 

the case of shipping knock-dm•n furniture special attention should ~ paid to 

the completeness of all parts, fit tings, hardt.are and assembly inst ructions . 

.t. 11 Testing of finished furniture 

Testing of 

test durability 

specialized and 

standards. 

finished products requires pa:-ticular testi:'.~ equi?Dent to 

av:d re>sistance of the product. This is done in the 

authorized ins ti t.utions, in accordance t.:i th spc.:-i:l! testing 

4.12 The new approach to quality control 

All traditional systems and methods of quality control focus on the 

detection and selection of "'Tong parts or products and on undertakirui; 

corrective act.ions in order to prevent repetition of faulty '-'Orh. But it 

looks like countini;( dead people. All repairing work is costly and impedes 

production in one way or another. 



,,-
- ""' -

The net.: approach to the problem of qua.Ii ty intends to pre"·ent mistakes 

in the production. For Uaat purpose different electronic detectors :ire 

de"·eloped for each particular case, i..'hich l.:ill stop production or gi"·e a 

signal as soon as the first defect is detected. Such automatic detect.ors :ire 

~n as 'Poka Yoke', the term taken from the Japanese langtn~e. i..nere po;·;a 

~"Oke has been im·ented and originally used. 

This approach leads to the '0' <ze:-01 defects proeuction t-ilich is an 

ideal fa~ ·-Jth the producer and the customer. 

'Poka Yoke' could be used easily in the furniture prod.t:etion to detect 

sizes, holes, completeness of package and so on. 

5. '.'t\\..\GI'.\G QL.-\LITI" CO\-moL I'.\ FtR.\TftRE PRODt"LfIO\ 

The main task of the management of t;;.niity control is 

r.aintain an efficient quality control system. 

In t.he establishment of a quality control sys:e;n, the firs: decision is 

on the standards to be adopted. In developing qt;;llity standards consideration 

must be gi"·en to t.he physical characteristics of furniture proc:.Jcts t-"!-,ich a-.-. 

directly measm·able <length, thickness, rigidity, strength, etc.) as i.;ell as 

thosP. attributes t.:hich are not easily me;isurable <beauty. smoc.:hncss, appe~l. 

etc.). 

In dcfinin.~ qualit~ .. standards both the· custorr;cr's a.~ the· ~ufac~urc-r's 

point of vici.: must be taken into consideration. Contacts i.;ith customers are' 

needed to define, in 115 of quality, their needs and t.:ishes. A m.'.lnufat:-um··:

also must take into account his available resources and capabilities. Th·~ 

quality standards are a compromise betheen the customer's requirements and the 

producer's possibilities. However, since the defir.ition of quality emanates 

from the customer and is further reinterpreted by the manufacturer, there i <'· a 

strong argument for "·iehing quality from the customer's standpoint. 

There are t\.'.O basic ways through which definitions of the quality of a 

product emerge. One is i..t1cn the manufacturer is asked to confonn to a cc:·tain 

standard (to meet e:..:port 's or a su~ontractor' s rcqu; rcmenis l. 

is when the finn has d~\·elopcd i t.s ot..n st.andar<is. 

The o<.he1· t:;:·: 
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Determining the level of tolerances is the next step. Here the 

manufacturer is concenied \.:ith peI"'lllissible variations around the nominal sizes 

of basic criteria sel in the quali ly standards. This is ex-presst.'d in tenns of 

basic criterion plus or minus an accept.able tolerance limit (E.xampl~: 1820 ± 
0.8 BD). The tolerance limit should be broad enough to accomodate variations 

caused by factors inherent in the production process. 

The next step is to determine the manufacturing sequence. From this 

sequence, the manufacturer should establish those cr;_tical points 

quality stardards should be strictly adhered to. 

fo!l0t:ed The follQt.:ing step 

checking the quality le'\·el 

different tools ar~ used 

im·ol '\·es listing procedures 

prescribed by the standards. 

in furniture manufacturing, 

to be 

For 

such 

this purpose 

as: r.Jlers, 

calipers, straight edge rulers, fixed and adjust.able angle gauges, thickness 

gauges, go-no-go gauges, etc. Controlling rules and adequate forms aiso ha•.:c 

to be used (see fig. 14). 

Xonnal inspection routines include: 'first product 
. . , 
inspc:-c'-lO:> , 

sampling, • , inspection by bat.ch, and r inspection of all products r • 

Finally, the quality control syste:n i:iust be act..:xated and aL 

responsibility for its functioning must be defined. 

responsibilities must ansh'er the folloh"ir.g questions: 

The dcfinitioa of 

\tbo is responsible for ensuring the quality of the rah" r:ia.tcri:ils 

used? 

\o.bo is responsible for checking quality at each critical plint".' 

ftbO is responsible for the final control of the fiuished product'? 

ftbat kind of data must be collected during the checking of quality".' 

wbat kind of information must be prepared in order to prc\·ent a 

repetition of defects? 

Who is r-esponsible for W'ldertaking correcti \"e actions \.'hen 

deviations exceed the accepted tolerances? 

When these and similar questions ha\·p been satisfactorily ansi.:ered, th~ 

system can be implemented, and the proper corrections and adjustments wi 11 bt• 

made where and \.-hen necessary (sec: fig. 15). 

Ever:• quality control iniliati\"e should be both prc\"cnti\"c.- and remedial 

in objective. PrC'wmtion is concerned "it.h dP.tennining, at. \"~:-ious produd ion 

stages, the reasons why defects occur, in order to keep thf•m t.o a minimum at 

th•• fi na 1 s t .... -i~,. of produ<'t.i on. 
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The remedial aspects in"·oh·e sorting out the def ecthe parts at the 

final stage so as to ensure that only aet..--eptable products reach the customers. 

~tional standards International st3ndards 

l 

I 
I 

Production 

Quality standards defined 

Tolerances determined 

~ Hanuf acturing sequence determined 

~-----·-~-----

I 

I 

Checking points for materials, parts in p~ocessing 
and product established 

Check list de"·eloped and checking tools identi fice 

Quality contrcl organizational system setup ~ I ~~~~~~~~~~~~~~-.-~~~~~~~~~~~~~~~ 

I 
I 
L., 

Quality control system implemented and corrected 
whene"·er necessary 

~~~~--~~~-;>~Sequence -------------~Feedback infonnation 

Fig. 15: Sequence in dc\·elopi~ a quality control system. 
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Quality control means 

standards or specifications 

identifying ca.uses of \-ariation~ from set 

and undertaking <..'Orre<:ti "·e actions hhene\.·er these 

\-a.riations are out of tolerances. 

6. Ql;ALin· <n-'TROL PROCEDURES 

A coomon ""3.Y lo ensure quality is to co; . .:iuct inspections at variou!:i 

points in the manufacturing process. These inspections, by using measw·ing 

de"·ices to compare the product and its perform3.Ilce i.;ith specified standards, 

i..-ill identify defective products. 

The qua! i ty control unit should get uru:~ set of · · e production 

docl.lllentation, containing: 

'•orking d.ra'.:in,gs of parts to be produced, 

list of materials arid components, 

list of tools, 

list of jigs, 

technical description of the product, 

operdtional iists, 

assembly drai.:ir.g r 

packaging instructions, 

special requirements fo:r the product, if any. 

The chief of the quality control unit should study ali the production 

documents, especially quality standards and tolerances. Th3.t 1~, at the same 

time, quali t.:> control of documentation, which is most essential for ensuring 

proper quality of products. He should also study· the q·uali ty- control 

information pertinent to the past production of the same product. Based on 

both these facts, he will prepare the quality control technology, prescribing: 

Materials to be controlled, including: place, method, instnnents 

and reporting forms, 

parts to be controlled in 

sequence (when, i.e. after 

the process, including: controlling 

which operation), methods, measuring 

instn..anents and reporting forms, 

end-control of products and eventual classi f icatio11 b)· the quali t:.

level, C>rder ing major f eature!:i to bf~ inspected, control l in,q 

instn.llnf!nts and reporting fonns. 
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All these tasks \>ill be t.Titten in the form of the qua.lit~- control job 

orders, which will be dispatched to the indi\·idual controllers for the 

preformance of the control (see fig. 16). 

~-----------------------------------~, . 
Company: ____________ _ 

QUALrn· 00\'TOOL JOB OODER ~-

M ---P __ _ 
E __ _ 

Factory: ___________ Product.: __________ Order: ___ _ 

No. Object of control Place of Quan- ~thod Instru-
control tit.-· of ment. 

control 

Forn. Repor
ting 

--------------------------------------------------------------------------------------------------------------------------------------------------------------
Special instructions: 

M - materials 
P - in process control 
E - end control Chief of the quality control unit _______ _ 

Fig. 16: Quality control job order fonn. 

A very important part of the quality control task is the regular 

checking of woodworking tools, jigs, and, from time lo t.ime, checking the 

precision of the machines. To control parameters of tools compardtor and 

adjustable angle gauges can be used. 

comparators and different gauges. 

Jigs could be controlled b~- rulers, 
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To find out the precision of a machine it is necessary to measure a 

sample of a certain number of machined parts, measurin.ll de'\·iations from t.he 

nominal size. The number of part.s to be measured depends on distribution of 

de'\·iatior.s from the nominal size and on the e~-pected reliabiii ty of the result. 

The standard de'\·iation is obtained from the follot.:iru; formula: 

s = / ~ ,<.-. x-'· i_-_-"""x"""l 2_ 

V n - 1 

It. detennincs the 

""here s = standard cie'\·iation 

n = nurnbe::- of measurements, 

xi = '\-alues of siT'..gle 

measure:nents <xl, x2, •••• xnl 

= '\-alue of 

measurements. 

.,.; 1 

... J. 

precision of the 1113.chine. because the ~~!"'::-~! 

distribution from -3s to +3s cO'\·crs 99. 7% of all cases. 

The standard de,:iation indicates: 

l-:hether the machine is set properly (is there a c:.ffe:rence bet;.:een 

the nominal or intended size tXnl and the a'\·era!!;e size txl?l, 

scatter ~f de•·iations fr::lrn thP. a•·era!1;e size, t;hich i;;dica~·~s the 

precision of the machine, the need for its rep.-..ir or the broadeninf! 

of the toicranc.:s if the e:..:istin~ onr:s are to.:, ror: 0:; : see f°i!:!. ! I;. 

I' 

' 
' 

~----~\'__''\_.,'----_-_-_ 
LWlrr~ciK. 

se~t::i-,,~ 

.i<n . " 

l 
I 

c' ·'. i , 
~~ _______ j_ __ '. ----

""' ·x 

P ... cci.s«
s~l:ti."~ 

+ 
/ 1· 

I I' I I 

I I 1 

I I' b)/; 

lmrrcc:ise. 
Sottci~ I: 

' \ 
\ 
\, 

'--..._ 

JH~h 
\._Q&.Cuta..cy 

I 

4) / Jt -_ 
-- -_:__.../ ______________ ' ---

~ "" 
Fig~ St.andard distribution anrl rrP.r.isior: <1f rr..J.:--hinP.!". 
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The standard de\ ialion method is widely applied m the st.alisti•.::al 

quality control, ma.inly to determine reliabilil 

of other infonnation related to quality. 

f prodU<.:Ls and rel iabi li Ly 

7. QLALITI" CQ\i'OOL REroR'I'S 

The basic rule for the control of quality is that all findings, 

tolerable and untole:r-dble, must be notified in '-'ritlen f•Jni1 and reported.. 111c 

quality control which does not produce and use written infl)I'Jllation is useless 

and W'llle<...--essary. \o\i lhouL proper "ritlen inf.>nnaliou quali L~· control cc.z1not 

fulfil its pre\·enti\·e role, "'i1ich is of the utmost importance. 

TI1e first le,·el report, and the most important one, is given to 

operators and supen·isors in the production, at the same momc~t hilen a def~ct 

or any kind of de,·iation from the standardized quality is noticed. This 

irafonnation could be verbal or i..Titten, but it must be clear \-"ith respcc~ to 

identifying the kind and c:ause of the defect. 

The next are daily reports \,Tilt.en eon the prescribt.xi fcr:ru:;, t.:i~h o:k 

copy f on.arded to the production lllalia.ger, the second to the chief of the 

quality control, and the thirJ copy for Lhe c:ontroller·s r~cord (see fig. 18). 

Date:_~~~~~~ 
QualiL\ ...:ont:·c..1 daih· report. Controller: 

Produ1.:t ________ Pnxl. orde!' : _______ _ 

'.\u. OLject of 
coulrol 

Quan
Li L~· 

Feature 
eon
lrolle<l 

Acct!p- '.Rejec- Reason fo,r rejection 
Led le:d M E ' T \,\" Other 
piece:3 pieces pieces 

=========~==================================~==============================~=== 
Remarks and suggeslioru:;: 

~1 = materials, E = equipment, T = tools/ji~l3, Vo" = 1.:orkmanship 
Controller: 

----- ------------------------
fjg.!...J.~.;. Quality c:onlr-ol dai h' report form. 
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This fonn I report l should be completed for each product controlled 

durirui: one day. The purpose of this report is to determine, from the quality 

point of ,-ie\.:, critical materials, critical constructions. critical parts, 

critical operations, critical sub-assemblies an-i products, as :.:.,;ll :?.S ma,ior 

causes foe occurance of de,·iations. 

The so-called 'Xi, x, and X, Ii' control cards are ,-er:: suitable to 

register dimension._.! de·:~at~uns and to dett:rmine causes for their abnormal 

distribtition. <An 'Xi control card' is shO\-n in fig. 19). 

Based on the cfaily reports, the chief of the quality control unit '-·ill 

px·eparc ~ ... uonthly quality control report. It is best . f' 
1 ... monc.h.i..;: repor-:. 

contai:1s all defects and causes of defects arran!<'.ed. in the f onn of an .-\K 

I Pareto l analysis. They could be shm.n as percentri.ges of un::-.ccept~ble cc.sc·s, 

computed from ail inspe~ted pieces or measurements tsee fig. 20i. 

Separate ABC analyses could be prepared for mate!'"ials a.r:.i co:nrx:iz-,c·r.t.s. 

for furniture parts 

products. 

and sub-assemblies, for production ~pQrations anc! 

To better contro! q'-lalit;.·, it is stroru:::l:: recommenc!0C. to c.:dc;;l.atc o:·, 

at le~st, to estimate '20St :.f Lad q:iali t;-· and to include such infonnation ir. 

the monthly report. 

The monthly reports are to be su!-J111i tted t'.:l the· :...-ma~c-!':lent of the 

f &.cto~·::. to the product c!e,:e lo[.Clent department, to the \.:Orl·: preparation and 

purchase departments. 

Finall:.-, thP chief of the quality co!1t.rol i.mi t s!-to:..;lC ;:n·cr-ar·: qu::u·:.er~:.· 

and yearly control reports 1_-hich shoi-: ho1.: the \.:hole prc.gran1me for t!-le 

imprn,·ement of quaU ty is going on. These reports are to be sc:bmi t tee! t-o t!-1e 

top maml~ement <'f the compan;:. 

The chief of the quality control unit should take par: in all meetin~s 

concernin.t: the qualil:.- of products arguing for joint efforts in order to 

irnpron~ qual it:.-. He must also be a member of a product develorA!lent tc:i.'T: to 

point out errors noticed on he exist.i~ products 1-.tiich must not be repc:lted. 
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4°'°~ _ _9-~~~_ea..-h·~ Pct..e:C:~~~--~f _c:!e_,e_~~-"~ ~~e""'e\o\.~ 
Sf. , . 

.. J 

A B c 

Fig. 20: ABC diagram 

8. I~"l'ER\AL ORGA.\IZATIC1.\ OF QCALITY CO:-.'TROL I~ TIIE PWC 

The essence of quality control is: 

planning quality control, 

perfonning quality control, 

data. processing and reporting quality control. 

'..., 

The internal organization of quali tr control \•i thin the Pyongrang \.\ood 

Complex should be designed to cover all these three aspects. 

Planninp; quality control could be cov0red li:> the chief of lhe qua} i L~· 

control w1i L 
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Performing quality testing should be divided into tilree sections: 

control of raw materials and incoming componenls 

in-process control, and 

end control of finished. products. 

Since different methods and measuring ins~ruments arc used for each of 

these control fields controllers should be specialized accordingly. 

Data processing 1s a daily task and should be performed by on.?' person 

who possesses st..~ti~lical knowledge. 

Reporting naturally belongs to the chief of the quality controi unit 

(see fig. 21). 

Purpose: 

--· - ------ .,- . 
~~~~~~~~~~~~~~~~.. I 

CHIEF OF THE Qt:ftl.ITY OC':rRDL 1 

Planning 
Quality control 

Reporting 

Control of materials 1 

In process contrcl 

End control 2 

· Data processir~ 1 

Fig. 21: Organizational scheme of the quality control ';..l."lit. 

9. S\'1.LABUS FOR mArnI~G CC>!'-.'TROLLERS 

This syllabus may be used for training quality control controllers in 

the furniture production, in order to acquaint them with the essence of an 

integral quali t~· control s~·sterr, coveri~ methods, instrument!:. and procedures, 

as \.:ell as with the duties and responsibilities of controllers who arc• 

f"'.!r·funning qual it:• control . 



- 38 -

Training place: 

Theoretical lectures will Le 

practical work "'ill be exercised 

production. 

given u1 the classr·oom, and there;J.fter

in the difft!renL stages of furniLurc 

Method: 

The training manual prepared t.oill be translated into I~orean, reproduced 

and distributed to the controllers. Theoretical lectures will be aimed both 

to lead to discussions and to give the necessary e:-..i>lanations, payir.g more 

attention to the particular questions of quality "-Tiich the existing furniture 

production i3 faced "'ith. Also internal quality standards are pr-eparcd and 

translated into Korean language. During theoretical lectures the purpose and 

the "'ay of using internal standards l•ill be e>..""Plained. 

The U1eoretical part of the training '-'ill be the same for all 

controllers, "-Tiile U1e practical training h'ill be dh-ided and the follo~•ir;.,_~ 

._,ill each be trained separately: 

Chief of the quality control unit: C training t>ill con~r tb: 

planning, overall control and reporting l , 

Controllers for rai..: materials and components ( inco.'T!ir.g control) , 

Controllers of manufacturing (control of manufacturing accuracy 

during processirlb) , 

Controllers for end control (control of finished products}. 

Instructors: 

TheorEtical lectures will be conducted by the Chief Technical Advisor of 

the project, while practical training will be conducted jointly b~· the Chief 

of the quality control unit and the CTA. 
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Training time 
·(in hours) 
Theore-1 P!'acli
:ti1..:al i cal 

Le\·el of competence lo 
be ri:::achei 

i~~-~~~~~~~~~~~~~~~--~~~~~~~-1-~~~~~~~~~~~~~~ . 
i 

~01 'lnlroduction and general 
!information about quality 
· of products 

lJnderstandi1.ig the modern 
coneept of quality conlrcl, 
to be able to e~-plain and 
procoote an adequate quality 
pol icy, and to mo ti •:a ~e 
t.:orkers for better quali ly 
of workmanship. 

02 

03 

Quali L~· eunlrol in U1e 
furniture production: 
- quali t~· of furniture 

and variables it depends 
on, 

· - quality control of ma-
terials (sawnwood, veneer, 
wood based panels, glues, 
lacquers, paints, hard-; 
ware and other components) 

- control of manufacturing 
accuracy in processing 
(advantages and measures 
Lo achieve high accuracy) 
quality control in surf ace 
finishing, 

- quality control of 
assembly, 

- end control of finished 
products, 

- continuous quality contr,ol 
by workers, 

- A new approach to quality 
control. 

Measuring instruments and i 
gauges used in the qualit,>~ 

2 

4 

control of furniture: 1 2 
ordinary measuring ins
truments (tapes and 
rulers with millimeter 
scale, rigid straight 
rulers, \"ernier calipers, 
fixed and adju::>tablc 
a11,1tl1· ~augcs), 

Proper q~li :y cor:.tr.)l of 
16 materials, manufactur-ing 

accuracy, finishing, asse::ib
ling and end control of 
finished p~oducts. 
Determining the main ob,1ects 
of inspect: or:. 

8 

Detenninin,g defect i \·e t.:ori;; 
and other de..,:iati.::rlS. 
Being able to define causes 
<:>-'1d to gi \·e pref."?::- r~ir.::-c!.ial 
ad\·ice. 
:1easuring the moisture co!'"l
tent of the wood. 
~leasuring \·isccsi t:.· cf 
and lacquers. 
Dete:-r.-:infr.J the dry subs
tance content of glues and 
lacquers 

Proper use and maintenance 
of various measuring ins
trument::> and gau;;es used in 

· quality control of furn i lure 
: manufacturing. 
Precise measurement of 
dimensions and other qu.'11 it.:; 
charactccistics. 
C:o:1trol of ac.-,;;.1:·a,::• c r 
irl'.:i t.nimen ls. 

-----------------------------
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Stage Topic Training time 
(in hours) 

-'Ibeore-!Practi
lical '.cal 

0-1 

05 

06 

- '~om.inal measure' gauges 
(for length and width, 
for thickness, for boring 
pitch, for joints, 
for profiles) , 

- tolerance gauges, 
- assembly gauges, 

finishing pallerm>, 
- moisture meter, 
- Ford cup viSt..."OS~ler 
- laboratory scale. 

Q...iali ty standards for: 
- materials, 
- i.;orknunship. 

2 

Some questions and a.~shers 2 
regarding the quality of 
products: 
- what is quality? 
- why is qual i ly i:nporlar1 t '? 
- ""hal is Lhe cost uf 

quality? 
- "'hat is the cost of bad 

quality? 
- ""hY do defe<..:Ls OL'<.:ur? 
- ""hat is the impact of 

<le f ~ls on Lhe success u f 
production'? 

- how are instrueliuns 
followed? 

- how are defects decreased'? 
- standardization and 

quality 
- infonnation and quali Ly. 

Teslir~ of furniture pro
ducts (elementary infurma-· 
tionl 

Le\-e l of com~ten<...""e to 
be reached 

tmlerstandir.g 3Jid us.- :... ;. 
s Landan.ls . 
ln~e::-standing d~:c-cts ~d 

tolerances appearing in 
fumiture produ:::tioa. 

effcr·ts for impro\·ing 
quality, and possessicn of 
arguments against attempts 
to justify bad q~li ~=- as a 
result of certain cin:ums
tances in the pr:xlu~~~o~. 

lnderstanding purpose and 
mclhud.s uf Lesling. 
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St.age Topic.: Training time 
(in hours) 
Theore- Practi -
tical cal 

01 Managing quality control 1 
in furni lure manufaclurir~ 

08 

09 

10 

Quality c;:>ntrol procedures 

Reporting in quality 
control 

Inlernal or~anization of 
the quali ly <."Onlrol unit 

2 

1 

l 

18 

2 

Le\·el of C.."IJmi)etence t.o 
be reached 

l.:ndersLanding quality policy 
and 111an1:1gemenl leclu1iques 
in quality control. 
Definir~ the manufacturing 
sequence. 
Defining the duties 
responsibility for 
.in the company. 

Cndc rs ::.a:idi :lg 

procedures in 
control. 

ar.d the 
quality 

quality 

Prepa:-ir.g •.·ario;.is reports. 
Collecting and sorting data 
for daily reports. 
Other reports 
prepared by the 
c.:onlr-ul unit. 

to be 
q~lity 

lnders landing the internal 
organization of the quality 
control unit. 
~tter coll2.Wr-d.lion i..cithia 
the:: quality control uuil. 



1. Dr. S. ;-ti lrovic 

2. ID/ 108 Re"-. I 

3. ID/300 

4. 

Group of authors (seminar) 

6. Shigeo Shingo 
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Quality conlrul managelllt!nt. (Pr i -.:reJni 
pregled, Beogrdll 1986) 

Furniture 
Developing 
York, 19Ti) 

and Joinery Industr:r 
Countries <United Nations, 

Production management for 
mediLD-scale firms in developing 
(United Mtions, Ne\.; York 1983) 

small and 
countrie~ 

Supervisor's Handbook of Producth"it,: anc 
Quality Meetings (Bureau of Business 
Practice, \\aterford, Cormr:-cticut, CSA, 1983 l 

Quali t:-· cont:·ol ir. the furniture itidustry 
<SIPAD, Sar-ajevo, 1985) 

~et• Japanese 
(\"ugosla\- Bureau for 
1986) 

Production ~.i losopny 
Producti \"i ty, Beograd, 
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A.\"\E"\ I 

I~TER.'.;AL STA..\1>:\RDS FOR THE QL".:U.In· OF FLR\!11.:"RE 

- P R 0 P 0 S A L -

1. Introduction 
2. Definition of grading le"·els 
3. Guide to the use of the tables 
4. Qua.Ii ty of material 
4. 1 Solid wood and surf ace "·eneer 
4.2 Other materials used in furnit.ure product.ion 
5. Quali t~· of t..""orkmansh i p 
5.1 Dimensions 
5.2 Angles 
5.3 Flatness 
5.4 Straightness 
5.5 Prallelism of gap::> 
5.6 Width differences of gaps 
5. 7 Allignment of dra~ers and duor~ 
5.8 Action of drawers 
5.9 Action of doors 
5.10 Assemblies, joints 
5.11 Veneering 
5.12 Edges 
5.13 Fittings, hardhare 
5.1~ Surfat.:e evenness and smoothness 
5.15 Finish coating 
5.16 Upholstered seats, padded armrests and loose ~ushior.s 

6. Definition of defects 
6.1 Wood 
6.2 Glass, metal 
6.3 Other definitions 
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This proposal for the fun1ilure qualit:- stari.darus, to be used in the 

Pilot Furniture Plant and, possibly, by the entire General Bureau for Building 

Materials, is based on International Standards (ISO), Gennan standa.1-Js <DI'.'\), 

and S'-"edish standards (SIS), '"'iU1 adequate simplifications and adjustments to 

better suit the local conditions. 

In this standard, the quality of material and \."Orkmanship are graded in 

three levels. The grading is mainly based on '\·isual and tactile determination 

of material properties and precision of manufacture, "'"hich cculd affect ~he 

utility and appearance of the finished products. 

The durability (strength of frames, rigidity, surface resistance, et:-. ~ 

is detennined according to other standa!'cis. 

This standard is applicable w furniture and built - i!1 f~rn.:.s::..:.:-.g 

products. 

General requirements for good furniture could be spelled ,.. ... -
...,~· ;;s follc~.:s: 

Furniture must have the right measurements to fit the human body, 

to gi "·e thf' user a correct posture, a.ric! no~ causo:::· :::-,:-ss;_i::-es in •:::-:,ng 

places. It must ah;o fil special requirements cf eg. old people and 

children. 

haH.: good assembl:-· and maintenance instructions. 

Furnit,Jre m:..ist hr light, mo\-c:J.ble, or, if hc:r,:::, it. sh.:.t.ild t,...:. 

pos!:c'ible tu <li::>asscmble il fur remo\·als, t•ith a possibility to clean 

underneath it or behind it. 

It must be strong hith good constru:.:tiu~:, hard hearing surfaces, no 

sharp edges and steadfast against defonnations. 

It must be easy to clean and to replace \.:Orn parts. 

It must be safe, not liable to fall over, nor to crush fingers, and 

be t.:ithout any sharp corners at the height of small children. 

The durabi 1i ty (long use) of the furniture must correspond to the 

pr-ices paid by customers. 

It must fit th~ climate, relieve heal. ~r moist.u::-1:, and fit thf~ 

space available in size and fonn. 

Tt must be compatible t'ith social and cultural sur::-ou.""ldirigs, suit 

ae:;t.hclic riet!ds in form a.11d colour and ~ive an impression of qualit:•. 



It must be suitable to be proc!uced on an industrial scale, fit th1...' 

ra"" lllillerials a\.ailable 10t:alb and. utilize lht!m lo their best ::uh-an~e. 

It must match U1e skills and knu\.ledge of the "":·h.~cs. 

A complete and finished piece of furni tun: or parts lhen .. >of an.

cla.ssi f ied w..'t...-ordin& Lu requ.in:menls inlu levels: I, II and III. In this 

standard, the word 'defect' aieans any kind of de"·iation or failing ir.. the 

material and the manufacture of the product. 

Level I 

~o defects affecting the desired function a.r.d app.~ara~c~ arc 3l~ot.;(-d, 

"-hereas scarcely nolic..:eable defects \.:hich insignificantly affect the intended 

appearance are allohed. 

Level II 

~o defects affecting the desired fi.l11Ctior. 3re allo•;ed, t.;here&-<> -~ !e1..: 

clead~ noli<.:eable defects affecting desired appearance are all01•ed. 

DefL>ets aff~Liri.g lht: desired fun<:L.iori an: aliOl..;L"<l . ,. 
l. 

hy~itmic an<l normal safety requireii1t:mts are fulfilled. ~u broi~en parts at·c 

alluwed, but other defects affecting only lhe appearc1.m.:~ ar·c a1.x.:epled. 

TI1e qua.Ii Ly required for the <li ff ercnl parts of ltu~ furniture is -~ i ,_-en 

rn lhe following table: 

IQuali ty le"·el of furni Lure 
P.clrLs ___ I II I I I 
Wdl cxpost!d parts I I I! 
Less exp)se<l parts I I I III 
Conc<:a lt:d parts !I III I!J 



\\ell e:li.."'OO&ed carts: 

Table tops. front doors. arr.rrests, seats a..'"ld. backs of ch3irs, fronts of 

dra\,-ers, headboards and footboards of beds, etc. 

Less exposed parts: 

Legs of tables and chairs, aprons, shelves, sides of case.!!oocs 

furniture, inside of drawers and cupboards, stretchers, bedsides, "·isib~c

backs, etc. 

Concealed parts: 

Lnderside:-:. of d..--a\.:ers, 

bottoms, upholstery frames, etc. 

3. GUDE: TO THE CSE OF THE T.-\E!..ES 

poss.1.blel. The measu:-i:i.~ 

ISO-standard ~~o. 000. 

instructions should be 3ccordi:'Ul: to 

-·~t"r.,....; 
.;>"--""""·- as 

se·.·eri ty grades: 0. 1, 2, 3 las defined belo\,") :,-hen the asscssmer.t is mrricd 

out i.:ithout any measurin.s:: aids. 

The def cct sev1~ri ty srrades are th':' f::il lot:in.c:: 

0 Defect indicated is not penni tted. 

The defect can only appear at one pbc-c :::nd should be ,·er~· sm.'.:11 l. o:- fo::-::: 

a hard!~- noticeable contra~t against the surroundimt surface. 

2 The defect can appear clearly visible either as a single lani:c defect or 

a number of smaller defects. 

3 Defects can appear to a.""I unlimi tcd extent unless they affect the 

function of the fumi ture or provide an injur~· or damage risk. 

For the assessment. of qualit~·, the better Cfacel sidr:- of rr..:lt.e:-i:!l i;", 

observed, ""hile the opposite side can be of !ower qualit~·. h1;t mJ:1: one a:rarl•-. 

low~~r. 
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.} . Ql:Aun· OF ~t\TERIAL 

4. 1 Sol id l•ood and surface \·eneer 

Defects 

Barie, insect damage, c!ec:ay, llllsound knots, 
pitch pockets 

Knotholes, loose knots, \o.'ane, hole scar 

Inbark, bark ringed hl\ot 

Visible pith (of ma-.;:ir.ium t•idth) 

Oi · cracks and splits 

FiJ >cl cracks and splits (not in colour), 
drilled and plugged knots 

Knot groups, stripes of saphood in the "·ood 
with distinct heartwood formations, 
discolouration (filled knots size maximurr.l 

Filled cracks and splits (in colour), small 
surf ace cracks 

Cross grainc--d or slope grained hood 

Strips of heart~ood contrasting to the 
general appear~ce 

Sound knots or firmly fb.:ed dead knots 
(maximal size) 

Quality le\·el of furniture 
I ! II III 

0 2 

0 1 2 1 

0 2 

0 I C3mml 21 Gir.:.) 

0 (\ ..., 
u ... 

0 3 

0 2 ( 6rr.m l 31 ! :2:-::.':1 l 

0 
., .. 

1 2 3 

1 2 3 

1 2 3 
(6nun) ( 12mm) (30mn) 

If the defect is employed deliberately t•i th a decorati\-c cffc:ct, th•' 

next higher level may be quoted. 
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4.2 Other materials used in the furniture production 

Q-ualit.y level uf furnilure 
Def ~Ls I II III 

(al P.cirticle boards used visibh- in lhe cons
truction (not veneered l : 
- diseulonition, cavities, ur1e\eru1ess, 

filled cracks u1 lhe maler.ial 

(bl Metals_~ 
visible parts l>ith corrosion attacks 
or "'it.hout any kind of corrosion 
protection 

- mill sea.le, offside sca:!.e, ca\·i ties and 
hollo,•s 

- porous ~elds or solders 

(c) Plastics· 
open cracks in the material 

- filled cracks in the material 
- discoloration 

(dl Stone materials: 
- loose fossil, crack indications 
- deviations in the colour and structure 

(e) Glass: 
- structural faults ( ca\·i ties, threads, 

sand or other particles) 
- Irregular flatness, scratches, tarnish 

(fl Upholsterv fil!.ins materials: 
- filling materials containing metallic 

parts, wooden chips, paper, strings, 
etc., filling materials of an~mal 
natw·e not cleaned and desinfected, 

0 

0 

0 
1 

0 
0 
1 

0 
0 

0 
0 

materials giving a penetrating smell 0 
cavities detectable through the 
covering material, uneven springiness 
detectable through the cov~ring material, 
hard quilled feathers detectable through 
the cover 0 

(g) Upholslerv cover material: 
- slippage and tearing in the material, 

weaving defects 
major defocts in leather (such as open 
scratches, discolorations, ro~h gl'ain, 
grain ruptures, etc. 
irregularities in leather (such as 
heal Pd \.;ounds, healed surface scratches 

0 

0 

1 

0 

1 
2 

0 
i 
2 

1 
2 

I 
1 

0 

1 

0 

3 
3 

3 

'l .., 

3 
3 

0 

3 

2 

..., 
,) 

·- ------ .. ·-- ··-·-· -· -- ---------

l 
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:.>. Qt:ALITY OF \.."ORI~t-\.\SHIP 

5. 1 Dimensions 

:Ue\" iation 

:Ot-\"iation from staled total linear dimen5iorn:; 

TI1e5e requirements are onh \-alid if 
dimensional de\"iatio:1::; mighL have any eff a:l 
on the proper fitting of one unit to another 
or lo a !.>uilding for built-in furniture products 

5.2 Angles 

De\·iation 

;De\·iation from t.he right an;,;lc 
,_ \,tier. sides are rrrEL'" mo C'.'Tl' maxirr.al de\·iaLo:i 

for an~· lengt~ thereafter, the de\·iation 
is measured. in percent of the total length 
bel\.:een corners, nn.x. 
but not exceeding 

- J~viation from intended sh.lpe, parallelism. 
symmetry, etc. (leg:.,,, armrests, etc. I 

Deviation 

;(a) Uneven cont.act with supporting flat 
surface (rocking) 

gap between leg and/or plinth and 
floor not exceeding 

(bl Deviation from flatnc:ss (bow, cun, t\•ist, 
etc.) 

in percent of t hf' le~th of the ~c 
or diagonal where the deviations 
appear most. hut ~lOt exceedin.12; 

Qua! it\. le\·e l of furni lure 
I II III 

i:i:n1 2mm 

__Qµai.: t\· .!.e-_·el of 
I II 

Q. -l::1:n 

o. :% 
lrr~ 

~litv 

I I 

i 1 

· lmm 

0.3% 
lmm 

I 

o. s~." 

C.2% 
2::-:."1 

2 

le\·el 
II 

2 

2mm 

0.6% 
3mr.i 

of 

4mm 

III 

1::-.::-; 

0.3% 
3r: .. ~ 

.., ... 

furniture 
III 

3 

4mm 

1% 
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5.4 Straightness 

Devi4lion 

Deviation from the intended straightness in 
percent of the length of crossbars, slots, 
rods, etc. maximum 

5.5 Parallelism of gaps 

De\·iation 

'De·•iation from parallelism of gaps ( eg. 
clearance gaps betKeen or around dra\{ers 
and hinged dours 
- of gaps shorter than 400 mm, ma.xi~t...nr. 
- of gaps longer than -100 mm in percent of 

the length, maxin1L:m 
but nol exceeding 

5 .6 \\idth differences of gaps 

De\·iation 

Difference of "idth between gaps intended 
lo be equal ( eg. clearance gaps bett..:een 
or around drawers or hinged doors) m.xdmum 

5.7 Aligrunent of draw!'!rs and doors 

I 
I 
I 

IDe\·iation 

Quali t Y levd of furni turc 
I II f III 

0.3% 0.6% 1% 

Quali t•.· le•.:el of furniture 
:I II III 

a.~% 

lrrJn 
o. 4~~ 
3nun 

~!.8% 

6nun 

Quality le•:e l of furniture 
'I II III 

. lmm 3mm 

~li tv len:l of furniture 
I II III 

(a) Deviation from edge alignment, ma.ximwn lr.m 
(bl Deviation from front pla.-1P. al igrunenl, rna.x. lmm 

2mm 
2r:un 

·lrn.~ 

4rru:1 

--------------·------------------· 
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5.8 Action of drat.;ers 

Quali t'" le\·e l of furniture 
Deviation I II III 

Unsmooth sliding action closing force, rua..x. 40\ 60~ 80~ 

The method of measuring for the pcuc.:t.gr-.:1.Jl1s: 5 .1, 5. 2, 5. 3, 5. -l, 5. 5, 

5. 7 and 5. 8 is accunlirig lu ISO 000. 

5.9 Action of doors 

i 
:De\·iation 

l'nsmooth action 

5.10 Assemblies, joints 

De\·iation 

(a) 

(b) 

(c) 

(d) 

( e) 

Penetration through the material by 
fasteners-nails, screws, dowels, etc. 
Bulge caused by the same reason (but not 
penetration), cracks due to forced 
assembling or to expansion (contraction) 
of materials 
Filling or repairs not in same colour, 
glue drippings 
Filling or repairs in same colour, visible 
glue or discoloration from glue 
Gaps in joints or assemblies 
but not exceeding: 

!f) Gape; in j0i~tc: hPtt<PPn -.irlPc; ~nrl 

bottoms of drawers 
but not exceeding: 

Q..iali t": le\·e~ af fu:·:-. it U!""C 

I II III 

1 2 -· ~-

QualitY le\·el of furniture 
I II III 

0 

·o 

!O 

I 
1 

:0.2mn 

1 
0.4mm 

1 

2 

1 

2 
2 
0.5rran 

2 
0.8mm 

2 

., 
v 

3 

3 ., 
._) 

Imm 

3 
lr..m 
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5. 11 \"eneering 

De\·iation 

Blister delamination 
Repairs in deviation of colour 
Chipping or fractures 
Repairs in same colour 
Bleed thro~h 
Glue \·isible in \·eneer seams 
Gaps in veneer seams 

5.12 Edges 

~\·iation 

Lnprotected edge on partcile board 
Lipping not uniformly le\·el t..:i th co:mected. plane 

maximum de\·iation 
Chipping of edge material 
'Colour of lipping deYiating fron; con."1ected 

material, concealed lipping appears as 
shado\.;ing or irregularity (under \·eneerl, 
edge rounding not uniform along one and the 
same g i \·en edge 

5 . 13 Fi tt i n,g~ , hardt•arc 

I 

0 
a 
0 
1 
0 
0 
0 

I 

0 
0 

0 

Quality le\·el of furniture 
II III 

0 1 
1 3 
1 3 
2 3 
2 3 
2 3 ,., 

3 '-

quali t·: le\·el of furni tt~:--c 
II III 

2 '> 
.J 

1 3 
o. 3m.':1 

r, 
'-

2 

Quali,t'• level of furniture 
Deviation I II III 

Fittings with sharp edges 0 
Screws not matching in size, sunk fittings 

not flush with surface (eg. hinges and locks) 0 
Major gaps between (around) fittings and 

connecting material 0 
Screws not correctly driven home or with 

damaged scret.: head ~dots 0 

1 3 

3 

3 

'> ... 
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5 .14 Surface e\·enness and smoothness 

Deviation 

Surface not cleaned from pencil marks, etc. 
Leg ends and bottom edge of plinth rough and 

not chamfered 
Sharp or w1even raises, rugged surfaces 
Scralches, dents, depression marks, undulated. 

and uneven surfaces, cuttermarks, rollermarks, 
sai..1.racks 

Sanding-through of surface veneer or other 
surface material (before coating) 

De"·iations from intended. shape 
Cneven sandip.g 
Fibre swelling 
Trans"·ersal sanding marks 

5.15 Finish coating 

De\·iation 

De\·iation from intended colour 
De\·iation from intended gloss 
Discolorations caused b;: glue pcnetratior: 

through nmeer 
Visible bubbles caused by partic!.e:s of dust 

or en trappt.."Ci air 
Blister~ in coating film (dclaminatio~l 
Bridging over improp..:rly filled joints or 

sharp mouldings 
Blushing, blooming, flatting 
Orarge peel 
Wet :>pots caused by presence of grease or oil 
Pinuoles, pitting 
Pigments (if not deliberately ernplo:n.'Ci) 
Crawling, runs or sags 
Checking, <.:racking, scr·atc.:hes in the top coal 
1r.:,...:i...1 ... ---.r"ro~-...-. -r +.t...r. +-,-........ r~,.-vi+ 
•.A.J.A.U.£.\.., •'-t.A.4.A.6_. -~ ...... ._ ~._,,., _.__.,, 

Poor coating, not equal coating 

Qua}-ity le\·el of furniture 
I II III 

0 1 3 

0 0 3 
0 1 3 

0 1 3 i 

0 1 3 
0 1 3 
0 1 3 
0 2 3 
1 2 3 

Quali t\· k\·el of :-..;:: .. :~i t:Jr·c-

I II III 

1 2 ., 

l 2 3 

0 I) 3 ~ 

0 2 J 
0 ., ., 

0 I ":. 

0 2 3 
I .... 3 .. 
0 I 

., ., 
1 3 -, 

I 2 
,, 
J 

0 3 
0 ') 

J 

<) -. 
2 3 
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l>t:\· iation 
Quali t \" le\·el of furniture · 

I I II I lII 
! 

lJne\·enness felt through upholstery 
Irregular corners 
Loose cushions h:id.l.)o fiLLw u1 size to the 

furniture 
Gap:; or incorrect aligrunenL beL\.,;~n cushions 

and between cushions a.rid f w·ni lw-e 
Visible cul ends of the co\·ering material 

\.,; i th loose threads 
\Cisibie staples or nails (\,-hen not for decc-

1-a ti ve purposes l 
~oL S.)omelricall: cut ar.d fittc-..:! co·.-c:- po.t:e::-:1 
l·nequal gathtrir;g of fabric on parts i;:tended 

to be alike 
Cne·.·en filling i~ edge upholstery 
Spots and stains caused by the prese:1::,:- of 

grease, oil or colo:Jrs 
Cnequal seat or c:Jshion!:. intendL"L~ to bL- alil·;e 
Colo:Jr of thread ia seams dc\·i;iting frcm 

surrou.'1C.iii~ material l if n0:. or. vur;.,'Ose 
for decorati \·e reasons l 

CO\·er not stretched sufficiently (if :lQt 

deliLeratel~ applied for a desired appearance I 
Seams unequally pbced 
Butto:iing or tufting no:i-symetricai or u.'le\·en 
Co\ered annrests nol ill\i.. forr.: in p;1c.tcrr. 
\"ar:- in.g: thickness on pipir~~"' 
Sti tchiriJ,:; fla\•S 
l·aen:n or uneq:JJ.l rad i u=: on C;JI"r~t.!r seasru,; 
Butlu:~ \.,;ith di\"ergir~ pattern dirc-ctior~ 

1 
I 

1 

c 
" ~-

0 
c 

" v 

6. DEFI~ITI~ OF DEFECTS 

6.1 ~ood 

1 
2 

2 

2 

l 

1 

1 

1 

2 
2 
'"· 
r. 

2 
2 
2 
r, 

A dead kno:.. 3Urroun:ied 1..:i th tx:.:--:;. 

3 

3 

3 

'l .. 

3 

•) 

'l 
.; 

Bad\-r·iri.xt.-d kuul 
Bole scar A surface \.,;C>und that has been enclosed b~- t.h•' 

~ro1.-:.h of the tree:. 
Cross-~ ra i ne<l 1.;ooJ 

Dt~ad lmot. 
\.ioeyj in i.:hid1 the .i!:-<.i.ir. ;ili~r1r.i..::1:.. i~. ir:·r:~ul:-~r. 
.\ ka~it. \..:hid1 h:!:·. :non· o:· ie:.;s r·c>m11l1~t,. j :· 

broken off its gro..-th co"'\O(•ctior• 1..:i th tbt! ri·:.:.t 
of t.h 1 • \,uod. 
f>•:; :ori;rns i ti on h~· fun~ i . 



In bark 

Insect da..-11al!e 
Pitch poc-ket 
Sap stair.!::> 

Slope of grain 

Sou.Tld knot. 

l"nsound knot 
Visible pi th 

\;"ane 

6.2 Glass, metal 

Tarnish 

~ill scale 
Offside s~ale 

6.3 0 .ner definitions 

Bc.t..:, cup, bulge, t..ave 

Tl..:iSt 
Flatness de\·1ation 

Clc-arancc- gaps 
Blistering 

Blushing 

Bubbling 

Bridging 

Orange peel 

FlattiM 

Bark t•hich is partially or completely enc !osed 
in the i...:IJOd. 
~lark or hole caused by :nsects 
Ca'\-i ty containi~ resin 
discoloration app.::arin~ under the action of 
t..-ood-coloring fu.agi. 
The out.er layers of t.:ooc!. in the tree, outside 
the heart.i...:ood. 
The di \·er~ence of the grain from the direct io:'l 
of the longitudinal axis of the i..-ood. 
A knot shot..:ing no indication of decay and 
intergro»n t..:i th the surro:..inding "'-ood. 
A knot. a.ttaclied by fllllgi. 
Appearance of pith on the cut surface of th~ 
t.:ood.. 
Surface of the i..-ood l.ll'ltoucheci by th!? sat.:. 

Film of colour f ormeci o~ :he s~rfac~ of ~:ass 
or metal. 
rt .... •--- .... .
•.A.~•\...;> v ... 

_ ...... _. 
••I.'- ........ .. 

&'- .--..... '-'·•· --- : - .: ·- ...... . .J•--~--
Flakes of metal for.::eci under heat-rolli:-~ o:
t.:eldin~. 

:\n uninter.t.ionai sur:·=::~::- ct:n·ature CC('i..:!"i::!! l!". 

t.:ood. or other materials. 
Spiral distortion. 
The de~reP of bot .. :, ~up. tr...:1 S?c. -· : .. 7:::~ ! s 
measured as the bi;:~cst distan~c bett;i:cn thc.
surfocC' ar.d a r:icdi:in pl;:i:-.: !·.:-:- all fou:
corners. The de~ree of t~ist is me3surc-d as 
the distan1x- bc-tt:f•en one- corr.er ar.,-: th•~ ~ia:-. 

pla:',e for the other thr~e corners. 
Visible openings a:-ounri doors, dr-at:(·rs. r::.c. 
Improper t.dhesion and separation of tile· 
coating filrr. from the finished surfar:.:. 
Lacquer coat turns ~re:.- or t."hi ·~e instead of 
remaining clear and transparent. 
The fonnation of bubbles i 1 ·.:.he p::lrt i~! I y 
dried lacquer fi!~ 
Lac<..}UC.-r film bri~ed o\·cr rn:prupc:rl~· !"ittt_,! 
_joir.ts or sha:-p ~ould::-4~,. 
The rou.llh surface of a i:irqu.::- coat. :..:hi,-.;·, 
appe3r:> l il·:0 skin of a:-. c:-::u;:: ·. 
Tne finish coa: lacks th,. no:mal ccsi r•"ll 
eff,,:·'. and h:i.s n d11ll 31,1:.-·:1:·:1:_,·.-:. 




