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Final inspection is the inspection of attributes of a final 
product (functional, dimensional), with the number of 
inspected items being higher than at self-inspection. Each 
workplace of final inspection has to be approved by a quality 
manager and substantiated with documents for approving 
the obligatory items for final inspection. Inspection items are 
updated according to the number of non-conformities, and 
work description is defined (what items, how they should be 
inspected, in what frequency, how to detect non-conformity 
and how to proceed in such a case). Standardised work at 
final inspection is tested by audits in selected time intervals. 
This contribution deals with the data collection of non-
conformities at final inspection, data processing and 
evaluation of the quality of front seats by Pareto analysis. 
Critical non-conformities are determined and remedies and 
precautions are proposed to improve the quality for the 
next period. 

More than 1,000 parts enter into the manufacturing process 
of front seats. The main inputs are foams, metal frames, 
covers, head rests, back rests and plastic parts (Fig. 1).

One of the basic quality management tools used on 
the production line is a Poka Yoke system, i.e. a 100 % 
quality control. For safety regulations, legal requirements 
or product characteristics that affect assembly, Poka Yoke 
is defined in FMEA and control plans (Andrássyová, 2011). 
Other important approach to quality control within the 
production process is self-inspection done by operators. 

Data collection
Data of non-conformities are collected at the end of the 
production line (Tab. 1), according to records on final 
inspection and inspected items for six months (from 
July to December 2011). Remedies and precautions are 
applied after a half-year evaluation in case of critical non-

conformities. Data collection is repeated in the following 
period of time (from January to June 2012). 

Data are analysed by Pareto analysis and graphically 
depicted in a Pareto chart. Absolute and relative frequencies 
(depicted in a histogram) as well as cumulative absolute and 
cumulative relative frequencies (depicted in diagram by the 
curve of cumulative relative frequency) are calculated.

Pareto analysis from 2011 (Tab. 2) showed the highest 
frequencies of non-conformities of front seats from final 
inspection.

Recorded and calculated frequencies were plotted into 
the histogram and curve of cumulative relative frequency 
(Fig. 2). The most critical non-conformity (with the highest 
frequency) was dirty or oily cover, plastic part, metal, head 

Acta technologica agriculturae 2
Nitra, Slovaca Universitas Agriculturae Nitriae, 2013, p. 47–50

Improvement of manufacturIng process QualIty accordIng 
to fInal InspectIon results 

Zuzana ANDRÁSSYOVÁ,1 Jozef HRUBEC,2 Maria DEL CARMEN BAS CERDÁ2

1Slovak University of Agriculture in Nitra, Slovak Republic 
2Universidad Politécnica de Valencia, Spain

Final inspection represents the last inspection operation of production line before the product reaches a customer. If non-
conformities are not detected within the production process, final inspection has to ensure their detection. This contribution 
focuses on the final inspection results of the manufacturing process of automobile’s front seats. The outputs of final inspection 
are prepared by means of quality management tools (Pareto analysis). Inspection items, their changes, remedies and precautions 
leading to seat quality improvement are defined. The evaluation of final inspection for the following period confirms the 
improvement of the manufacturing process or control quality for selected inspection items. 

Keywords: quality, final inspection, quality management tools, Pareto, automobile seat

figure 1 Front automobile seat

material and methods

results and discussion

DOI: 10.2478/ata-2013-0012

Brought to you by | Universidad Politecnica Valencia Biblioteca General
Authenticated

Download Date | 1/8/15 12:00 PM



48

Acta technologica agriculturae 2/2013Zuzana ANDRÁSSYOVÁ, Jozef HRUBEC, Maria DEL CARMEN BAS CERDÁ
ta

bl
e 

1 
Co

lle
ct

ed
 d

at
a 

of
 fi

na
l i

ns
pe

ct
io

n 
in

 th
e 

se
co

nd
 h

al
f o

f y
ea

r 2
01

1 
an

d 
in

 th
e 

fir
st

 h
al

f o
f y

ea
r 2

01
2

n
on

-c
on

fo
rm

it
y

fr
eq

ue
nc

y 
in

 in
di

vi
du

al
 m

on
th

s

20
11

20
12

Ju
ly

a
ug

us
t

se
pt

em
be

r
o

ct
ob

er
n

ov
em

be
r

d
ec

em
be

r
Ja

nu
ar

y
fe

br
ua

ry
m

ar
ch

a
pr

il
m

ay
Ju

ne

D
irt

y 
or

 o
ily

 c
ov

er
, p

la
st

ic
 p

ar
t, 

m
et

al
, h

ea
d 

re
st

 
60

10
4

91
12

5
70

38
25

56
79

78
65

35

Cr
im

p 
of

 re
st

 p
ar

t 
40

87
82

10
1

73
36

39
61

66
44

30
31

Cr
im

p 
of

 u
pp

er
 re

st
 p

ar
t c

ov
er

 
fr

om
 s

id
e 

27
48

43
79

60
26

7
31

30
42

61
31

Cr
im

p 
of

 re
st

 p
ar

t c
ov

er
 in

 fr
on

t
22

35
35

79
70

13
33

21
21

33
36

27

O
pe

ni
ng

 b
et

w
ee

n 
dr

aw
er

 
an

d 
si

de
 p

ie
ce

 o
f s

ea
t 

26
40

21
42

39
21

14
18

34
21

12
12

Fi
tt

in
g 

of
 d

ra
w

er
 a

nd
 s

ea
t

5
14

8
39

27
5

7
7

8
5

4
4

D
am

ag
ed

 c
ov

er
 –

 re
st

 p
ar

t, 
se

at
, 

he
ad

 re
st

 
7

20
10

17
12

3
5

5
0

1
3

5

Fu
nc

tio
n 

of
 re

st
 p

ar
t b

ut
to

n 
16

27
26

17
4

0
4

0
4

4
3

1

Co
ve

r p
ul

le
d 

ou
t o

f d
ra

w
er

1
7

4
21

13
5

0
0

8
3

4
1

Cr
im

p 
of

 h
ea

d 
re

st
 w

ith
 L

CD
 

m
on

ito
r

0
1

0
0

8
0

1
1

0
1

0
0

H
ea

d 
re

st
 d

oe
s 

no
t m

ov
e 

in
to

 
lo

w
er

 p
os

iti
on

 w
ith

ou
t p

re
ss

ed
 

bu
tt

on
4

1
0

0
0

0
0

0
0

0
0

0

n
um

be
r o

f i
ns

pe
ct

ed
 s

ea
ts

3,
79

1
6,

50
3

6,
47

9
6,

50
9

6,
62

9
3,

03
8

2,
97

3
6,

43
4

7,
67

0
6,

64
7

7,
69

7
7,

41
9

Brought to you by | Universidad Politecnica Valencia Biblioteca General
Authenticated

Download Date | 1/8/15 12:00 PM



49

Acta technologica agriculturae 2/2013 Zuzana ANDRÁSSYOVÁ, Jozef HRUBEC, Maria DEL CARMEN BAS CERDÁ

rest (24.93 %), the second one was crimp of a rest part 
(21.48  %), then crimp of an upper rest part cover from 
the side (14.49 %), crimp of a rest part cover in the front 
(13.03 %), and opening between a drawer and side piece of 
the seat (9.64 %). They generated 83.58 % of the percentage 
of non-conformities detected in final inspection.

Remedies and precautions were applied to the 
production line of front seats to reduce or completely 
eliminate the non-conformities (Tab. 3). 

The application of remedies and precautions to the 
manufacturing process brought new results of non-
conformity frequencies from final inspection. The following 
half-year period of 2012 was evaluated by Pareto analysis 
(Tab. 4). 

The most critical non-conformities of the first half-year 
of 2012 were dirty or oily cover, plastic part, metal, head 
rest (28.63 %); crimp of a rest part (23.02 %), crimp of an 
upper rest part cover from the side (17.07 %), crimp of 
a rest part cover in the front (14.43 %). Those four non-
conformities generated 83.15 % of the total percentage of 
non-conformities. The non-conformity head rest does not 
move into a lower position without pressed button was 
completely eliminated. 

The total quotient of non-conformities during the 
period from July until December 2011 was pN = 0.059, and in 
the following period from January until June, it was reduced 
to pN = 0.03. Non-conformities in the first half-year of 2012 
were reduced by 49 %.

Defined tools instruct to a double inspection (quality 
wall) in case of frequent non-conformities in organisation 

table 2 Pareto analysis of non-conformities from the final inspection in the second half-year of 2011 

no non-conformity absolute 
frequency, ni

cumulative absolute 
frequency, ∑ni

relative 
frequency, %

cumulative relative 
frequency, ∑%

1 Dirty or oily cover, plastic part, 
metal, head rest 488 488 24.93 24.93

2 Crimp of rest part 420 907 21.48 46.41

3 Crimp of upper rest part 
cover from side 283 1,191 14.49 60.90

4 Crimp of rest part cover in front 255 1,446 13.03 73.94

5 Opening between drawer 
and side piece of seat 189 1,634 9.64 83.58

6 Fitting of drawer and seat 99 1,733 5.05 88.63

7 Function of rest part button 90 1,823 4.59 93.22

8 Damaged cover – rest part, seat, 
head rest 68 1,890 3.46 96.68

9 Cover pulled out of drawer 51 1,941 2.59 99.27

10 Crimp of head rest with LCD monitor 9 1,950 0.47 99.73

11 Head rest does not move into lower 
position without pressed button 5 1,955 0.27 100

table 3 Remedies and precautions used in organisation

defined non-conformity remedies precautions

Dirty or oily cover, 
plastic part, metal, 
head rest

 – definition of part where the non-conformity occurs
 – definition of non-conformity location on seat
 – definition of variant (leather, leatherette, fabric, etc.)
 – definition of dirt type (lubrication, oil, etc.)
 – modification of usage of working equipment

 – modification of usage of working equipment
 – changes in manipulation with parts
 – changes in lubrication procedure of parts
 – changes in packaging of parts

Crimp of cover
 – definition of variant (leather, leatherette, fabric, etc.)
 – definition of non-conformity location on seat
 – checking the working procedure of ironing

 – modification of ironing procedure
 – change in upholstering procedure
 – modification of cutting

Opening 
 – definition of variant (leather, leatherette, fabric, etc.)
 – definition of non-conformity location on seat and  its 
size

 – modification of fixture for fixing the seat
 – changes in assembly procedure of drawer 
and seat

figure 2 Pareto chart of non-conformities of seats in the 
second half-year of 2011 
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(Tools, 2011). Responsible operator inspects the defined 
quality characteristics that are not detectable within self-
inspection or final inspection. If the operator detects any 
non-conformity, there should be an immediate feedback 
into a responsible workplace of the manufacturing process. 
Remedies for the prevention of the same non-conformity 
(description is coincident) are applied immediately. 

The Pareto chart is an analytical tool which takes into 
consideration defined criterions and enables defining 
the most important problems in such methods as FMEA 
and FMECA (Bujna, 2012) – those ones that need a lot of 
attention. The usage of this quality management tool is 
connected with other tools for determining the causes and 
effects, i.e. Ishikawa diagram or brainstorming that enables 
revealing many different ideas of studied issues (Prístavka, 
2011) and giving a better view of problems. 

Conclusion
Final inspection is one of the most important quality 
inspections of automobile seats. It is the last workplace where 
the non-conformity could be detected before it reaches the 
customer. Therefore, it is important to record, analyse and 
evaluate the results of final inspection. A decisive standpoint 
has to be adopted for remedy. Remedies are applied 

depending on an exact specification of the non-conformity. 
The most critical non-conformities can be listed by Pareto 
analysis (according to the rule of 80 % / 20 %). Quality 
management procedures and tools such as brainstorming, 
Ishikawa diagram, 5 Whys should be recommended for a more 
detailed analysis of non-conformities. More complicated 
problems require tools and procedures such as 8D report, 
affinity diagram, relative diagram, etc. Each selected tool or 
procedure has to be effective for analysis. 
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table 4 Pareto analysis of non-conformities from the final inspection of the first half-year of 2012

no non-conformity absolute 
frequency, ni

cumulative absolute 
frequency, ∑ni

relative 
frequency, %

cumulative relative 
frequency, ∑%

1 Dirty or oily cover, plastic part, 
metal, head rest 338 338 28.63 28.63

2 Crimp of rest part 272 610 23.02 51.65

3 Crimp of upper rest part cover from 
side 202 811 17.07 68.72

4 Crimp of rest part cover in front 170 982 14.43 83.15

5 Opening between drawer and side 
piece of seat 111 1,092 9.36 92.51

6 Fitting of drawer and seat 34 1,126 2.86 95.37

7 Damaged cover – rest part, seat, 
head rest 20 1,145 1.65 97.03

8 Function of rest part button 16 1,161 1.32 98.35

9 Cover pulled out of drawer 16 1,177 1.32 99.7

10 Crimp of head rest with LCD monitor 4 1,180 0.33 100

figure 3 Pareto chart of non-conformities of seats in the 
first half year of 2012
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