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Using Taguchi Function to Reduce External Failure Costs / A Case
Study in General Company for Textiles and Leather Industries/
Cotton Factory
(Medical Products Factory)

Sameer Kamil Al-Kateeb Mahmood Tareq Mahmood
Middle Technical University / Technical College of Management / Baghdad / Total Quality
Management Techniques

Abstract:

Objectives: The purpose of the reseach is to apply the Taguchi quality loss function
in Iragi medical products factory to show the external failure costs and losses occure at the
factory by identifying and addressing varincess in the production processes and helping the
factory to produce products within the targeted value and quality to achieve a reduction in the
cost of external failure.
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Methodology: The research started from the problem of high external failure costs in
the factory of medical products, low quality of medical products and inability of the factory to
compete in the market, and directing customers to alternative products and competitive
quality and higher price is lower.

Approach: The researcher adopted case study methodology as the appropriate
method to reach the objectives of the research. A sample of the factory products was selected
(The product of medical backpack) to represent the sample of the study, the statistical
methods of their work (Taguchi function, quality control panels).

Style of analysis: The arithmetic mean and range maps were used in preparation for
the application of the Taguchi function, to determine the value of losses for the medical
backpack product (study sample).

Results: The research concluded a number of conclusions, the most important of
which is that there are costs of external failure and losses borne by the medical products
factory due to the disparity or away from the target quality, as the medical backpack product
recorded significant losses annually in the factory and the reason is the deviation of the
performance of the medical backpack product index (research sample) About value and
quality targeted.

Keywords: Taguchi quality loss function, Target quality, external failure costs.
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N.z2s®  (600).(1.96)2.(2.4)2

N.d2+Z2.52  (600).(0.5)%+(1.96)2.(2.4)2 =78

n-=

O @Al Jaa1d ¢ ol J3a3:S ¢ (1.96) Golus 9 AR (Sgimna JiaT:Z ¢ pualaal) Jiai N} 1) 3
{raiaally dal) Jaugia

s aally oluallda gl Clua g ) ¢(X1,X2,X3,X4) laalin (4) e Ae IS OsSH5

At deal) o o Bped (sadly ol gl i) asy paydd el (glndl Gilpasy)

(Minitab 2018) b e (S Shany) melipll alasinls ¥ o Lilas)
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(2019/ 40 ,ed) Ladall Helall Gaal 58 ji30 lly (4)dsea

Rl Xbasidl | X4 | X3 | X2 | X1 _w Ruall | Xhusiadl | X4 | X3 | X2 | X1 _PQJ

Lial) Liwl)
0.2 2.400 2523|2424 40 | 01 | 2450 |24 |25|24[25| 1
0.2 2.525 2426 |25|26]| 41 | 02 | 2475 |24|25|26 |24 2
0.1 2.950 29(29(30(30]| 42 | 02 | 2475 |25|26|24 |24 3
0.2 2.500 2426 |25|25]| 43 | 02 | 2450 | 2424|2426 4
0.1 2.450 24 25|24 25| 44 | 02 | 2475 |24|25|24[26]| 5
0.2 2.475 2526|2424 45 | 02 | 2400 |24|23|25[24] 6
0.2 2.725 271262828 46 | 02 | 2475 |25|24|26 |24 7
0.2 2.525 2626|2524 47 | 01 | 2425 |24|24|24[25] 8
0.2 2.475 2425 |24|26]| 48 | 03 | 2550 | 2625|2724 9
0.2 2.225 23232122 49 | 01 | 2450 | 2424|2525/ 10
0.2 2.500 26|25 |25|24]| 50 | 01 | 2450 |25]|25]|24 24 11
0.2 2.400 2423 [2425] 51 | 02 | 2525 | 2624|2526 12
0.2 2.500 25|25 |24|26] 52 | 02 | 2000 |20|19]20/21] 13
0.3 2.450 25|26 |24|23]| 53 | 02 | 2475 |24|24|26]|25] 14
0.1 2575 26|2626|25| 54 | 03 | 2550 | 2625|2724 15
0.1 2.375 242324 24| 55 | 02 | 2500 |25]|26|25]|24] 16
0.2 2.000 1920]20|21] 56 | 03 | 2550 |24 262527 17
0.2 2.500 25|26 |24|25]| 57 | 01 | 2725 |27]|28]|27]27] 18
0.1 2.750 271282728 58 | 02 | 2450 | 2424|2426 19
0.2 2.375 23|23 |24|25] 59 | 02 | 2875 |28|29|28[30] 20
0.1 2.450 2525|2424 60 | 02 | 2475 |24 |24 |26|25]| 21
0.3 2.750 27262829 61 | 02 | 2475 | 25|26 |24 |24 22
0.2 2.525 24 25(26|26]| 62 | 02 | 2475 |26]|24|24|25] 23
0.1 2.425 25|24 24|24 63 | 02 | 2525 |25|26]|24]|26] 24
0.2 2.450 25|23 (25|25]| 64 | 02 | 2800 |28]|28|29|27]| 25
0.2 2.625 27|27(26|25] 65 | 03 | 2550 | 2427|2526 26
0.2 2.700 28|272726] 66 | 01 | 2550 |26]26]|25]|25] 27
0.2 2.600 26|2526|27]| 67 | 02 | 2600 | 25|27 |26 26| 28
0.2 2.475 26|24 2425] 68 | 03 | 2550 | 2527|2624 29
0.2 2.175 23|22(2121] 69 | 02 | 2525 | 2626|2425/ 30
0.2 2.400 25|24 2423] 70 | 02 | 2475 | 2425|2624 31
0.1 2.450 25|24 25|24 71 | 02 | 2600 |26|27]|26]|25] 32
0.2 2.475 25|26 24|24 72 | 02 | 2500 |25|25]|24|26]| 33
0.1 2.725 271272827] 73 | 03 | 2175 |23|20|22 (22 34
0.1 2.450 25|24 25|24 74 | 03 | 2550 |26]|25]|27]|24] 35
0.1 2575 26|26|26|25| 75 | 01 | 2875 |29|29]29]28] 36
0.2 2.500 24126|25|25] 76 | 01 | 2575 |26]|26]|25]|26] 37
03 2.600 27272426 77 | 01 | 2475 |25|24]|25|25] 38
0.2 2.475 2426|25|24] 78 | 03 | 2450 |26 242325 39
Y R=14.7 | ¥ %,=195.425 S g pandl
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1) |R= LF R=——=0.1885 R =0.1885
n 78
(2 | UCLR =D,R UCLg=(2.282)x (0.1885) =0.4300 UCLr=0.4300
(3) | LCLR = D3R LCLr=(0)x(0.1885) =0 LCLr=0
_ XX _ 195.425 _
@ |x= 2% %= = 2.505 % =2.505
n 78
. _ UCL%=2.505 ) x(0.1885)=2.643 .
(5) |UCLx=X+A,R UCLX=2.643
+(0.729
o _ LCL%=2.505 - ) x(0.1885)=2.368 B
6) |LCLx=X-A,R LCLx=2.368
(0.729

e Bant Liilan) Jglia (e da Al culgi (D3)=0, (Ds)=2.282, (A;)=0.729 oL e

(3) JSall (saally ol davsgl) Jingd sy oSa odkel 3315 Claslaally bl g e

Aphll selall Aaal 5 8 ydisal (saall s aload) da sl 3 )

20 25 S
U 1’?/: R 7& 47?6 SKS %1 b i ucL=2.643
PR TR SN N S AR A AN A 2L, | %-zs0s
p e b LV Sl 1AV A V. Pl R

I ) 7
y P

1 9 17 25 33 41 49 57 65
A=l A5,

UCL=0.4300

>
i 0.3
:.1 0.1
3

LCL=0

i 0.0

1 9 17 25 33 41 49 57 65 73
A=) &3,

Al ekl daal 5@ a5al (saally (lead) bl Jia gl (3) <&
chaall V) sl #la £5(13,34,49,56,69) Lalny) Aeall ¢ (3) JSEN (e gl @ uesdl

wl pada ad el s ol Aagl U Gl lugsie ) 3 Wlaaa) dawaie e
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Gluadl Luge Wodaall L) s
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L(y) = K(X - m)° K=gz
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- 151 Jeailecc
1 125 15 178 2 12.25 2.5 205 3

Akl elall Ahal 58 dgal sasall 5yld Alls (4)JSE

O Y Ghad) 13 QB G 10 saall sassll
Gllea @y Ao 058 () an Aalil) dled)
sasall 5 dadll e ) {Taguchi} Al
(2) Gle buadl O G @ Aagudl
= U S WER g V- RGN Sl P

L ey oMol 5asall syl Ally DIA (pa 1 jueadl)
oo Cai (2.505) sas daliy) ddeal) dasigia o
Ualsall s (2) Lad Aadllly Adsgiuall 3252l
1325 dae il Bylasalls Gunitill (GS5all Sleal] dpladl
Dl (19.120) Aeis plod G ) 6 L

[ (2019 /41 / spd) sgdal) Al siial (RS SLall pea pall el C135) b il Jabad 1Sl (et J

2019/ sed) Aadall Helall daal zsiial AaaDU Balall g aoyall jiall (335 i3e iy (6)J 58
gl X xa | x3 | x2 | xt| ™ | R | Rouga | xa | x3 | x2 | xa| ™
R ‘h*“}“d‘ ;{_gd\ Z-.‘.-PJ‘
2 | 121.00 | 121 | 122 | 120 | 121 | 40 | 1 | 119.75 | 120 | 120 | 119 | 120 | 1
2 | 12200 | 122 | 121 | 122 | 123 | 41 | 1 | 12050 | 121|120 120 |121| 2
3 | 12125 | 123 | 122 | 120 [ 120 | 42 | 2 | 12075 | 120 | 120 | 122 | 121| 3
2 | 12075 | 120 | 121 | 120 | 122 | 43 | 1 | 11950 | 120 | 120 | 119 | 119 | 4
4 | 12225122 | 120 | 123 [ 124 | 44 | 2 | 121.00 | 121 | 122 [ 121 | 120| 5
1 | 12125 [ 121 | 121 | 122 | 121 | 45 | 2 | 12000 | 120 | 121|119 |120| 6
2 | 11925 | 120 | 120 | 119 | 118 | 46 | 2 | 121.75 | 121 | 121 | 122 |123| 7
1 | 12025 [ 120 | 121 | 120 | 120 | 47 | 1 | 12025 | 120|120 | 121|120 8
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2 120.75 | 122 | 120 | 120 | 121 | 48 2 119.00 | 118 | 120 | 119 | 119 9
3 121.50 | 120 | 123 | 122 | 121 | 49 3 121.00 | 121 | 120 | 123 | 120 | 10
2 121.25 | 120 | 122 | 121 | 122 | 50 1 121.75 | 121 | 122 | 122 | 122 | 11
1 119.25 | 119 | 119 | 119 | 120 | 51 2 120.75 | 120 | 122 | 121 | 120 | 12
2 120.75 | 122 | 120 | 121 | 120 | 52 2 121.00 | 122 | 121 | 120 | 121 | 13
2 120.75 | 120 | 121 | 120 | 122 | 53 2 121.00 | 121 | 122 | 121 | 120 | 14
3 121.50 | 121 | 120 | 122 | 123 | 54 2 121.00 | 121 | 120 | 122 | 121 | 15
2 119.00 | 119 | 120 | 119 | 118 | 55 2 121.00 | 121 | 121 | 120 | 122 | 16
1 120.75 | 120 | 121 | 121 | 121 | 56 1 119.25 | 119 | 119 | 120 | 119 | 17
3 12250 | 121 | 123 | 124 | 122 | 57 3 12150 | 120 | 122 | 121 | 123 | 18
2 120.75 | 122 | 120 | 121 | 120 | 58 2 121.25 | 122 | 121 | 122 | 120 | 19
1 120.50 | 120 | 121 | 120 | 121 | 59 2 121.00 | 121 | 122 | 121|120 | 20
2 121.00 | 121 | 122 | 120 | 121 | 60 2 119.25 | 120 | 119 | 118 | 120 | 21
3 12150 | 122 | 123 | 121 | 120 | 61 3 12150 | 120 | 121 | 122 | 123 | 22
1 120.75 | 121 | 120 | 121 | 121 | 62 1 12250 | 122 | 122 | 123 | 123 | 23
1 120.50 | 120 | 121 | 121 | 120 | 63 1 120.50 | 120 | 121 | 121 | 120 | 24
2 121.75 | 121 | 123 | 122 | 121 | 64 2 119.00 | 118 | 120 | 119 | 119 | 25
3 119.50 | 118 | 119 | 120 | 121 | 65 2 121.00 | 121 | 122 | 121 | 120 | 26
2 120.75 | 120 | 121 | 122 | 120 | 66 3 12150 | 120 | 121 | 123 | 122 | 27
1 120.75 | 121 | 120 | 121 | 121 | 67 1 120.75 | 121 | 121 | 120 | 121 | 28
1 120.50 | 121 | 120 | 121 | 120 | 68 2 121.00 | 120 | 121 | 121 | 122 | 29
3 121.50 | 120 | 121 | 122 | 123 | 69 1 120.25 | 120 | 121 | 120 | 120 | 30
2 120.75 | 120 | 122 | 121 | 120 | 70 2 121,75 | 121 | 123 | 122 | 121 | 31
2 119.25 | 120 | 118 | 119 | 120 | 71 1 120.50 | 120 | 121 | 121 | 120 | 32
2 121.00 | 121 | 120 | 122 | 121 | 72 1 119.25 | 120 | 119 | 119 | 119 | 33
2 120.75 | 120 | 121 | 120 | 122 | 73 2 121.00 | 121 | 122 | 120 | 121 | 34
2 119.25 | 120 | 119 | 120 | 118 | 74 2 121.25 | 122 | 120 | 121 | 122 | 35
2 121.00 | 121 | 120 | 122 | 121 | 75 1 120.75 | 121 | 121 | 120 | 121 | 36
2 120.75 | 122 | 120 | 121 | 120 | 76 2 120.75 | 121 | 120 | 122 | 120 | 37
1 119.50 | 119 | 120 | 119 | 120 | 77 4 122.00 | 120 | 124 | 123 | 121 | 38
2 121.00 | 121 | 120 | 121 | 122 | 78 1 120.50 | 120 | 121 | 121 | 120 | 39
XR= | XX=9
147 417 ) g

ey Jans siall Lanuall 3gam g i alae alasiuly kel bl gk 2K (7) Jsaal) g ...
(X .R) alatiul (RaadUl salddl o popal) el (13s) pibige lilad Aglasy) Jasall 3508 (7) Jgaa

ad, Jasdal) agang Adalaall st @
3 Caaakad ilgal) zal
Lslea R § aals
_ R _ 147 _
1) [(R= LR R=—=1.885 R =1.885
n 78
(2) | UCLR = D,R UCLk=(2.282)x (1.885) =4.300 UCLr=4.300
3) | LCLR = D3R LCLr=(0)x (1.885) =0 LCLr=0
X 9417 _
@ |x= 1% ¥ =——=120.731 X =120.731
n 78
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