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It can be noticed that our suppliers monitor the guality of their process results (semi-product, prodat,
documentation, service) mainly through a percentagef malfunctions or a decrease in the index of
accuracy and precision of the process. However, the United States they claim that their users areat
interested in it and that defect rates are not quatly losses, but costs of suppliers. In addition, ithe
United States they claim thatPPC (capability index) and PPP (accuracy index) are difficult to
understand because "what really is a quality improement when thePPC changes from 0.9 to 1.2".
Therefore, the quality of their process results irthe average cost of quality which includes all theosts
of quality at all stages of the production procesgmarket research, planning, design, production,
control, packaging, sales, servicing and maintenaey and the work with one worker who performs five
jobs: production, quality control, adjustment, release to accept correct, repaired or regrade and scpa
incorrect process results, with preventive maintenace, instead of our four jobs (production,
adjustment, quality inspector and maintenance worke In this release, we briefly discussed possible
ways of calculating optimal quality costs, which ca also enable the organization of jobs in a new,
American way.

Keywords: Cost of quality, Optimal cost of quality.

INTRODUCTION inspection includes detection of malfunctions and
defects in the quality of process results. Adjugtin

Today, in the contemporary industrial productiomllows correcting incorrect processes.

of the product (semi-product, product,

documentation, service), a different workinglThe release includes downloading the correct

procedure is applied than in our country. We stilbrocess results and delaying process results for

have four jobs in the industry: a productiorcorrection and repairing, regrade or scrap. The

worker, an adjuster, an inspector and @&nal maintenance work includes preventive

maintenance manager for four types of jobs. Aaintenance of the working equipment. Of course,

workman on the equipment (apparatus, devicey America, automatic production systems are

machine) produces the results of the process, timroduced on a daily basis due to higher quality

adjuster adjusts the production process, tland replacement of workers. In this release, gertai

inspector performs the quality control of theproblems of process verification are considered:

process results, and the maintenance work#re cost of quality, optimal costs of planning

performs preventive maintenance of the equipmeptocess tolerances, optimum cost of process

(Taguchi, 1981) guality and optimal costs of adjusting the accuracy
of the procesgPopovi, 2018)

In America, all four jobs only have one workplace

process auditor (checker) who performs proced8ETHODOLOGY

recoveries with five jobs: production, inspection,

adjustment, release, and maintenanc@&he conducted analysis of the general costs of

Manufacturing uses the technology of convertinquality and its own acquired practice in the

the raw material into the result of the processe Thndustry has shown that we still do not have
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B. Popovi Optimal cost of quality

detailed considerations of concrete quality costs. T ) T
Therefore, the methodology of statistical cost Va
analysis, which arises in the planning of ?é
tolerances, quality control, and process adjustment / ip(-3<z_<+3)=o,s 973;(99,73 %)

—h
=
x

| /'

has been applied here. The total cost of qualisy ha /
- \P(z>3)=0,135

been defined and also optimal quality costs arg,.-g 135 %

2
determined, with minimum amounts. In addition to : R
the application of classical standardized Normal:

Distribution, Uniform Statistical Distribution was
also used.

—~ [T

Optimal costs of quality content the minimal cost ® 2 %t 0 1 2 &kl
of quality in process verification, which are
defined according to a certain optimum. Defining
the cost of quality requires a statistical
consideration of the cost of quality that aros .
during the realization of the value of the observel"® @verage cost of quali(x) depends on the
product size in relation to the tolerance and itosition of the value of the functional
limits. The product has in its representative sempfharacteristics of the product qualitg) (n relation

its known valuesX (xi, %..., %) and statistical © the tolerances (iT) and the averageu,
parameters: sample size),(average®), standard according to the cost functld@) in the form of a
deviation § and variances) deviation of the concave curve according to Figure 2. Tolerance the

measured sample val chi et al., 2005 prescribed area within which the realized value of
) ple valugsaguchi ) the size of the results of the process should be

fqund, the same tolerances have the same value (+
1% and unequal different valueg,( T,).

Figure 1: Sample Histogram and Curves of
Standardized Normal Distribution Laws

These empirical values of the sample belong to
set of values N), with unknown statistical

parameters: the sizeN), the averageuf, the Tol limi h | £ th
standard deviatiors}, and the variance{) of the | 0'erance limits are the extreme values of the
lerance area, e.g. the limits of equal tolerarfees

deviation. However, although the values of the s%% d(+7). TH he beainni
are unknown, they can be estimated according tg 2nd (+T). These costs start at the beginning (
1—T) from the maximum error valuecf) to the

certain theoretical statistical distributions ahdit .
lawsf(x) and the distribution functior&(x). average valuex(= x) and then again grow to the
value Cp). Obviously, at the center point € u)

; Ctrilag it there are optimal (minimum) average cost of
The most useful is the normal distribution ofuN( ) = _ . .
) which can go into the standardized Normafualityc (X) = 0, which should be defing&opove
distribution N(0, 1), with the transformatiars (x- & !vanovi¢, 2011)
wlo. T (x) T

)
\

— I

The standardized distribution has the law of q
probability f(x) in the form of a bell curve / 9|
according to the scheme in Figure 1 with values o Go / "
variable size&Z(z, 2, .., ) within the space ((-8 ’ |
z< +3), between the lower € -3) and upperz(= : Q
3) limits of tolerance.

)
Therefore, if the values of a particular produc ar AN
observed, then the distribution functioR(x) A [ ~~ = LT
defines the high probability (0,9973) of the  *T X " GT)
occurrence of a variable within the tolerance rangE_ ) e
 T) and the low probability (0,0027) of the igure 2: Defects.of laws Normal distribution and
appearance of the variable product outside this are quality cost functions.
(Popovt, 2016).
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The function of the average cost of qualdfx) COSTS OF PLANNING PROCESS
depends on the values)(and the averageu)

according to the formula: Optimal costs of planning process tolerances
include consideration of one or more tolerances,
c(X)=f (% 4) , (1) equal or uneven tolerances, tolerance of parttor se

of parts, nominal, minimum and maximum
so if the deviation from the average is negative (olerances. Nominal tolerances (The-Nominal-The-
< ) or positive k>4) then the cost of the defect isBetter, N-type) are most commonly occurring, e.g.

calculated according to the formula: in the case of product sizes or gaps, when defectiv
products may appear outside the tolerancd)(+
C(X)= o(+1 + Xx—1) . 2) when their values are below the minimum

threshold £T) or above the maximum upper limit
It is obvious that this continuous function has alf+ T) of tolerance.
derivatives and it can be developed into Taylor's

order: Minimal tolerances (The-Larger-The-Better, L
type) are generated, for example, when tolerating
c'(,u) the desired higher reliability or resistance of the
c(¥) = c(u) +— 1 ( x= ) + construction of the product, when their values may
. L 3) be below the lower limit<T) of tolerance.
LL\H) ) (x—,u)z +
21 Maximum tolerances (The-Smaller-The-Better, S

At the point of the average value¥ i) where the type) are most often calculated, for example, when
costs are equal to zerg(X) = O, the first two tolerating undesirable process of wearing parts or
members of the function are equal to zero, ardgterioration of product performance, when their
other members of the function with outputs higheralues can be above the upper limitl{+tolerance
than the second degree can be ignored, so tifgppove & Boskovi, 2011; Popov & Klarin,

optimum quality costs : 2007; Popoui & Klarin, 2003)
c (ﬂ) , In planning tolerances with optimal quality costs,
c(x) :T( x=H)", (4) one should distinguish the planneg, (To) and the

required g, T) the size and size tolerances, (as

well as the plannedcfo) and the requiredcg)

costs of the malfunction, in order to get minimum

cost of quality, for which it is necessary to pia®i

) the following condition, using the formula (7)
_c(n) obtained:

K== 5)

where the amount in the fraction is a certain
proportional cost constant:

Co 2 DO
so when the sizex( deviates from the value of the F(X_'“) 5?0‘_#)
average sizeg) for the toleranceT)), then the cost °
of eliminating the defect(p) of the product is
generated, with a constant:

2
1

(8)

from where the optimal optimum value of
tolerance is obtained:

Y
1 ©) Tz 128 —u7 [& ©)
CDO CDO

so that the optimum cost of the quality function
with the variance variance? is obtained: Results of the planning costs

Gy The application of the adopted methodology gave

—(X_,U) :_Da'z (7) . .

T2 T2 concrete results of the costs of quality in theecas
of planning tolerances in the design of one simple
product. For example, consider planning the
necessary tolerance of the home Water heater with

(¥ =
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the functional characteristic of the temperaturéodorovi, 2000; Popow, 1993).

temperaturg = 80 [°C] with the planned tolerance

To = £ 15 [°C]. Due to possible temperaturéStandardized N(O, 1) Normal distribution has the
deviation due to atmospheric effects, théollowing: random variable size, standard
temperature thermostat should sometimes loeviation, probability law, and statistical
replaced with the cost @b = 1 $, since for each distribution function:

defective water heater, the costcg§ = 200 $ . X— U

z= , —00 < X < +00;
Using the obtained formula (6) calculates the eosi?
required optimum value of the quality, with the 2T 1 ~ 2
minimum cost of quality, it is: = f(x)= Py

T=+T, [ T=115/-= =+1.06{C] 1 5 ol
Co 200 Fy =" j e 2 dx. (10)
7T

The results obtained are shown in Figure . o .
according to which the manufacturer must use t geording to t_he Normal D|str|but|qn Scheme in
planned temperature valug, & 80 [°C]) with the igure 4, outside the tolerance regionTtthere

required optimum toleranceT (= 1.06 [°C]) in are defective products, with a probability of 0.902

order to ensure the minimal quality of productior?r a pfoportion 0.27%Popové & Klarin, 2005;
Popovt et al., 2008).

costs.
A
To ) [} “ T e T >
fz) & 0,0027/2
4 \ g P
, Q \ c(x) /
’II \\ /
/ R /
// \\ /
+T \ te, /
o : iy >
Lol | Nl 3 2 1 0 +1 +2 BXxp)e
- To=65[um] =80 [jm] (+T 6= 95[um]

Figure 4: Probability law and functions of

Figure 3: Scheduled (+o) and required standardized Normal distribution
tolerances (xT)

By applying formula (7) the optimal cost of quality

COSTS OF THE QUALITY CONTROL characteristics with Normal distribution is:
Quality costs require consideration of: qualitytsos c oT \2

without (0%) verification of product quality, CN(x):—E;a'Z :%(—j . (11)
product quality control costs through sample T "\ 6

(=10%), and quality control costs of all (100%)

products. Costs of quality without (0%) checkind'he Uniform continuous distribution has the
of the product, arise when products are considertdlowing: random variable size, standard
to have "probably good" quality, and it is notleviation, probability law, and statistical
necessary to control the quality characteristics. ~ distribution function:

These quality costs can be calculated according to X —o0<a<h< 400 g = 2T (12)
the Standardized Normal Distribution or the ™ U J12°

Equivalent Distribution when the defective

products are located outside the area of Tollang@cording to the scheme of the plane distribution
( T) (Popovi & Klarin, 2002; Popod &
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in Figure 5, outside the tolerance regiorji#here standardized Normal distribution, because within
are defective products, with a probability of 0.0@he tolerance areas there is a variable produtt wit
or a proportion of 0.00%. Using the formula (7)a high probability P= 0.9973 or a proportion of

we obtain the formula of optimal cost of quality99.73%). Average cost of quality includes the sum
control of the quality of the product with theof: average costs of controlling the quality

Uniform distribution: characteristicsct) of the product, the average cost
of elimination of malfunctiond), the probability
G ,_G 2T of (g) defective products and the average optimum
(=120 = (13)  cost of the quality functiofiraguchi, 1981)

For example, consider possible costs without c(x)= G+ G Dq+c_202_ (14)
checking the qualityN = 1,000 products with T

tolerancesT= = 5 um, whereby each defective '

product can be refined or rejected with the cost &tesults of the quality costs

Co =7 %, as it is considered to have "probably
good" quality. The application of the adopted methodology gave

concrete results of the cost of quality in casesrwh
>le > there is no quality review, in the control of saa®pl
and in the control of all samples of the product.
.......................................... For example, we consider the cost of controlling
1,00 the quality ofN = 1.000 products through a sample
/ of the product, with toleranc@% + 5 um, costs of

/ possible finishing or rejection = 7 $ and control
;0,00 costscc = 0.03 $, since products are considered to
/iy have "acceptable" quality. Using the obtained
é i/ formula (10) standardized Normal distribution has
a function with probability:

A
A
A

v

a M b X
Figure 5: Law on probability and functions of 1 s .
Uniform distribution F(x) = j Ao CoH)” gy=0.9973,
H-5

Using the obtained formulas (5) and (7), the

following average and total cost of the qualitfrom where the variance of variance can be
were calculated, without checking the qualitypbtained:

according to the Normal Distribution and the

. . . . . +5
Uniform Distribution: . 1 ”I 1 é éllz)(sllqz(x_”)z =
, 0,9973;,J2mr 1
2T 2b
c (X)) = — | =0.777 $ /kom
(9= (6] 52(6] (160]09852—270[1rﬁ]

N(x)= NCL, (¥ = 1,00000.77% 77 $.

( )=C_D£ _r2b6_g 808$/ ko Using the formula (13), optimum average costs and
R T2J12 512 total costs are obtained, quality control through a
c (x) = N[& (x) = 1.00070.80& 808 $. sample for the probability of defective 1-0,9 =:0,1
R N ’ .
B — CD 2
Costs for quality control over samples1(0%) of c(X) =¢ *+¢ EIO+*20’ =

the product are generated when the results of the

process are considered to have "acceptable" =0.03+ 7C0. 002?r 02.76 804 $/ kom
quality, and it is sufficient if only the controf a &

smaller samplex10%) of the product is applied. C(x)= N{1-0.9&(x) = 1,000 0LD.804= 80$.

These quality control costs through produc€osts of quality control of all (100%) products
samples can be calculated according to tlerise when they are considered to have “probably

JEMC, VoL. 8,No. 1, 2018, 37-46 41



B. Popovi Optimal cost of quality

poor" quality, so it is necessary to control théhe prescribed size, ie it becomes the correct
guality characteristics of all products. process. The current adjustment is done during the
process realization, using automatic adjustment
These quality costs can be calculated according $gstems. The process of adjusting the accuracy of
standardized Normal Statistical Distributionthe process requires the shift of certain boundarie
where defective products are found outside tha order to change the size of the averageof the
area of TollanceX T). value of the product sizZ¥€(x;, %, .., %) in relation
to the process tolerancesT).
For example, we consider the costs of controlling
the quality of allN = 1.000 products, with The accuracy settings of the process require the
tolerancesT= £ 5 [um], cost of possible finishing calculation of: optimum adjustment costs, optimal
or rejectioncp, = 7 $ and control costg = 0.03 $, adjustment intervals, and optimum setup sizes. The
since products are considered to be "likely basize of the accuracy of the process accordinggo th
"quality. scheme in Figure 6 is:

Using the formula (13), the optimum average and A=x—,u—(7<—,u) =(7<—,u). (15)
total cost of controlling all (100%) products are
obtained, with the probability of defective p = 1-

0.9973 = 0.0027: T f<X>1\ R
— CD 2 4 i \\‘\

(9 =¢+GOp+Ba’= F

=0.03+ 7D0.0027‘r5—72 0276 0.804 &ém

C(x)= N[e(x)=1,00000.804 804 $. §

4 4

Based on the results obtained, now all three types : T
of product quality control and control can be #Ta X wTa  x
compared. Figure 6: Size of process accuracy adjustment

The highest costs of controlling the quality of allThe expectation of variance of the deviation of the

products (804 $) and the lowest cost controllingalue ) of the process from the averagg i6:

through a sample product (80 $). In addition,

control over a sample of products has an even E(a_z):E(X_'u)ZZ

greater advantage over costs without checking ,
:E(x)+[E(x)—,u:| ,

(777 $ + 808 $), as it does not require a significa
time controlling.

so the setting valu@aguchi & Chowdhury, 2005;
Taguchi, 1978; Taguchi, 1978)

Optimal costs of adjusting the accuracy of the )

process include considerations of process A:(Y‘#)ZEZ(X - p). (17)
parameter settings, that is, functional n<=

characteristics of the quality of process results,

which are controlled and compared with thevith variation of deviation and with degree of
prescribed tolerances, in orer to achieve the yalifreedom (-1). due to statistical estimation of
of the product. Optimal process setup costs includeerage valuesi:

minimal cost of quality in the process parameter
setting.

(16)

COSTS OF ADJUSTING

1
2 — —
Subsequent adjustment is done after trial ¢ T 2% ' (18)
production, when the correction of the incorrect
process is achieved, so that it is in accordante wi
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Results of the adjusting costs can be refined or rejected with average cost of
defectivecp = 30 $. The following deviations of

The application of the adopted methodology gatbke characteristics of the diameter quality were

concrete results of the cost of quality in caseseasured: 0.3; 0.0; -0.1; 0.0; 0.3; 0.2; 0.1; -0.2;

functional quality characteristics with toleranaés 0.6; 0.4; -0.2; 0.1; 0.0; -0.4; 0.5; 0.4; -0.2;;0®;

diameter, and the heating temperature paramefe? um.

when Hot pressing the product. For example,

consider the optimum cost of adjusting the&sing the formula (18), the required deviation

accuracy of the process, functional qualityariance value is obtained and using the formula

characteristics with tolerances of diamefer+ 0.6 (7)gives the optimum cost of adjusting the

um of the product, which is processed daily in aaccuracy of the process:

amount of 8.000 pcs, where each defective product

. 1"222:3% 1 21 .
ol =—| Y X —u —E{0.32+0.(?+ . 0.2—?0}— 0.0684jm

n-1 <3 n

o(x) =2 0% = 939% 0684= 0.0570 $kom .
727 T 0.6

The optimum cost of adjusting process accuraget at the ends of the process tolerance values
has adjustment toleranc@&,f, which depends on (+Ta), then the value of the variance of the
the relationship between the correct and defectiwaiform distribution of the correct products is
products. If the process adjustment thresholds asbtained in accordance with Figure 5:

_bma [ ) (T

12 12
— ("H'TA)2 —2(,u+TA)(,u—TA) +(,u— TA)2 —
= = (19)
12
JA TS
12 3’
so the costs due to the deviation of the produet si Table 1: Process verification with correct)(and
from the tolerance areaTa) according to formula defective ¢) products
(7) will be: Consecutiv| Cases A string of checks Total
checks (i) i i+1| defective
1
C c, T2 L
c(X)=—2g®=-"L_A_ 20 2 o|lofu |t
(=73 T2 3 (20) |
Possible ojofu]|]®|®]®| nnil)
. . outcomes . 2

In the process of checking and controlling the —
quality of the result of the process, different - -
outcomes arise, with the numbers of the corregt , hd
and defective products according to Table 1, sglefectiveproducty }2]..]. |..[n2nd)n

that after then-th check of the process, the total
number of defective products is obtained(f + After verification, the deviation of the productsi
1))/2 and the next average number of defectikx) from the tolerance area+{) can be

products: immediately detected, so the variance variance is
proportional to the number of defective products,
n(n+1) with the process check intervah)( the planned
T 5 n+1 interval of adjustment ny) accuracy and the
2 — 21 .
n_ 2 (21) leakage interval of the product procesg:(
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2 C
0.2: n—+1+n|_ L_ (22) C(X) :_C+_A+%:
2 n, n n T

T TR
All average quality costs according to Formula =|— % —(—*th |—+*0y |
(20) must now include a sum of: total cost of n

control Cc) with process check interval (n), total _ _ _
cost of adjustmentQ,) with planned interval of The optimum adjustment intervahsj and the
adjustment i), total cost of failure @) OPtimum tolerance of the settingaf can be
tolerances (+ T), costs according to the qualityralculated by the derivation of the obtained
cost function and possible cost of control erroformula (23).

2
O .
(o) Here we need to distinguish the plannegh,(Tao)

The admission of variance (22) into the develope@nd the requiredng, T,) the size of the average
formula (7) gives the cost of quality beforeand the tolerance of the settings, and similaheo t

adjusting: formula (9), the value of the required adjustment
interval is obtained:

n,=n,—=-. (24)

By incorporating this formula (24) in formula (23he required quality costs are obtained aftersuljg:

2 2
c(X)=&+ Cy +& T—A+(n+1+rlJ A +0% | =
n

T2 T?| 3 2 N M
nAo-ITzo nAo-ITzo (25)
2 2
:&4-&4.& T_A+(n_+1+nLJT_A+0-’\2A .
n n, T?| 3 2 o

Calculating the first copy of the cost of quality formula (25) by interval (n) and equalizing witéro:

d[ c(¥]

dn
2 + 2
&+L2+C_2 T_A+ n 1+nL Ts 5 +g"\2/| =0, (26)
n T2 T?| 3 2 T,

gives the following optimal process check interval:

T C
=— [2n,=<. 27
r"OPT TAO AOCD ( )

Calculating the first cost of quality by formulabj2y adjusting the toleranc&aj and equating the result
to zero:

d[c(x)]

dT,
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2 + 2
Cop G b ST (M | B ioz |i=o, (28)
n _ TZ T2| 3 | 2 T,

gives the following optimal tolerance settings:
Using the obtained formulas (27), (29), (24) and
3C T2 (25), the following values are calculated: the
TOPT=4/T2—Aﬂ. (29) required optimal process control interval, the
o o optimal size of the process settings, optimal

average and total cost of quality:
But if these obtained optimal valuescér) and

(Topy) differ significantly from the planned values T cC. 7 2
(noprg and (Toptg then the following average — Nopr :T_\/Z%_C =—\/2D, 60(3\(72 = 62€
values should be used: AD .
2
n +no TOPT:4T2£h:472gi:
= A0 OPT (30) Cy Ny 0.2 1,600
2
=1.3801.5[C].
— TAO + TOPT . . . .
T = (31) Since these obtained optimum values differ

significantly from the planned values according to

For example, consider the average cost gt)rmulas (30) and (31), the following mean values
’ re calculated:

adjusting the heating temperature parameter whéh
Hot pressing the product. The critical quality

characteristic of the quality has an average length = M+ Moer _ 400+ 626: 513 kom,
(10) and a tolerance of 3pm, the cost of failure 2

due to exceedance of the tolerange= 0.20 $ and _ T, + Topr _ 2+1.5:1 750C]
the number of pressing i% = 200 pcs/h, during 2 ' '

work of 40 h per week and 48 weeks per year.

Checking the process is carried out every 2 hougsd the required optimum cost of quality after
in the interval n = (200 pcs/h)(2 h) = 400 pcs withydjusting:

control costsce = 2 $ and the number of missed

products during the check is. = 0 pcs. The cC. C

process parameter is the heating temperature with c(x) = n S
the planned tolerance settifig = + 2 °C, every 2 . .
h, with the adjustment intervah = (200 pcs/h)(8 +Cc2>{TOPT +(”OPT+1+ nLjTOPT +0? |=

OPT A

h) = 1,600 pcs and the adjustment cagsts 2 $. 3 2 Mo

The change in temperature for {@) causes the  _ 2 2+0.2{ 1.76{ 513 ;roj 1.75, 0}—
shrinkage dimension to change byrb/ °C, so the 513 1,600 7 3 2 1@ -
temperature parameter T # 85 um)/(5 um/°C) = =0.0113225 / kom

7 °C is tolerated.

_ _ So, after adjusting, the savings will be saved with
The planned quality costs according to formulan average cost of 0.013730-0.011322 = 0.002408
(23) are given, with neglect of control erross?):  $/piece or yearly (0.002408 $/pcs)(250 pes/h)(40

h/year) = 1,155.84 $/year.
_CC CA CD|:-I—A2 (n+l j-l;z 2:|_
c()=—"+—2L+2| L+ —+n | L+0, |=
n n n,

, T2 3 2 CONCLUSION

2 2 02 2 400 1 2 . .
:400+1600+?{3+( 5 +0j16060}: The demonstrated possible way of calculating
: ' optimum cost of quality, similar to the Taguchi
=0.013730 $kom method, can enable the reduction of costs in
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domestic industrial production. Unfortunately, we Serbian]. Belgrade: Akademska misao.

do not follow the cost of quality at all, but welpn Popovk, B., & Ivanovi, G. (2011)Design for Six

look at the overall balance of the organization. In Sigma[in Serbian]. Belgrade: Faculty of Mechanical
addition, domestic industrial production is still _ Engineering.. .
using an outdated way of organizing work, Whid[]?opovc, B., & Klarin, M. (2002) Proccess Contrdjin

. . . . Serbian]. Belgrade: Faculty of Mechanical
is fundamentally different from the way in which Engineering.

jobs are organized in America, especially in termsgnoyi B, & Klarin, M. (2003) Quality of Desigr{in
of tracking quality costs and organizing jobs. We serbian]. Belgrade: Faculty of Mechanical
still fill in four workplaces in production: the  Engineering..

worker produces the results of the process (senfepovk, B., & Klarin, M. (2005) Operations
product, product, documentation, service), the Managemenfin Serbian]. Belgrade: Faculty of
worker adjusts the production process, the Mechanical Engineering..

inspector controls the quality of the results aé thPOPOVE, B., & Klarin, M. (2007) Quality of
process, and the worker maintenance service Conformancdin Serbian]. Belgrade: Faculty of
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OPTIMALNI TROSKOVI KVALITETA

Pokazani mogui na¢in izra¢unavanja optimalnih troSkova kvaliteta, sliéno metodi Taguchi, moze
omogWiti sniZzenje troSkova u domaoj industrijskoj proizvodnji. NaZalost, mi uopSte ne pratimo
troSkove kvaliteta vet ih jedino sagledavamo u ukupnom bilansu organizajg. Pored toga doméa
industrijska proizvodnja jo$ uvek koristi zastareli na¢in organizovanja rada, koji se bitno razlikuje
od nafina organizovanja radnih mesta u Americi, nardito u pogledu pratenja troSkova kvaliteta i
organizovanja radnih mesta. Mi joS uvek popunjavamoéetiri radna mesta u proizvodnji: radnik
proizvodi rezultate procesa (poluproizvod, proizvod dokumentacija, usluga), regler podeSava
proizvodni proces, kontrolor kontroliSe kvalitet rezultata procesa a sluzba odrZzavanja vrSi
odrzavanje opreme. U Americi, sva ta&etiri radna mesta popunjava samo jedan radnik proveava¢
procesa, koji obavlja pet poslova: proizvodnje, kotrolisanja kvaliteta, podeSavanja procesa,
pustanja radi prihvatanja ispravnih, popravljanja ili preklasiranja i odbacivanja neispravnih
rezultata procesa, uz preventivno odrZzavanje. U own saopStenju su ukratko izneti mogdi nacini
izra¢unavanja optimalnih troSkova kvaliteta, koji mogu omoguiti i organizovanje radnih mesta na
novi, ameri¢ki naéin.

Klju éne reti: TroSkovi kvaliteta, Optimalni troSkovi kvaliteta.
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