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# # 5870944021 : MAJOR INDUSTRIAL ENGINEERING

KEYWORDS:
PRAKONG KUMNUADEE: REDUCTION OF DEFECT IN BANKNOTE PRINTING
PROCESS. ADVISOR: ASSOC. PROF. SOMKIAT TANGJITSITCHAROEN, D.Eng., 119

PP-

The objective of this research is to improve the production of banknotes by
reducing the 2 main defects of wiping and set-off starting from printing processes.
Inks and Intaglio printing processes have been studying firstly in order to find the key
elements that will increase the defective. For this analysis, uses of fault analysis
and impact process (Failure Mode and Effect Analysis: FMEA)  is employed to
find the cause of defect by the experts of each department.  The Risk Priority Number
(RPN) has been calculated to rank the priority of the process improvement.  The
production process which the value of risk guidance over 60 or more will be
improved by using industrial engineering tool. It is found that the proposed
technique can help to improve the production processes. The percentage of

defect is reduced about 77% in wiping process and the 59% in set-off process.
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A o = = ' a 1 o J
ATTNWN 4.2 NUIUVDUTYINUNTIULNUUYDIAT 50 LL’E]SJ“IJ i1ag 60 LL’EHJ“L]

50 Amp
696 29 13 19 0 171 0 0 0 0
48 0 0 0 0 0 0 24 0 21
0 0 0 11 0 13 0 0 0 0
82 193 78 0 9 81 15 14 17 28
114 95 273 54
60 Amp
30 0 55 0 14 32 12 0 69 20
29 0 0 0 0 26 0 0 0 0
14 0 54 0 11 0 0 0 67 0
0 0 0 0 32 0 0 0 0 0
0 0 0 0

One-way ANOVA: Wipe versus Amp
Source DF  SS MS F P

Amp 1 30303 30303 4.40 0.039
Error 86 592060 6884

Total 87 622364

S=82.97 R-Sq=4.87% R-Sq(adj)=3.76%

Individual 95% Cls For Mean Based on

Pooled StDev

Level N Mean StDev

50 44 47.68 115.76

60 44 10.57 19.17 (-ememeev — )

Pooled StDev = 82.97
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Program Name
i RuWLAzUSUAS Register
AR AUA Super  size
Standard size
AIMURUT Impression packing cylinder
4.1 Top draw sheet (Intaglio blanket)
4.2 Presspan Super
4.3 Presspan Standard
AUIna
ANURWIVaIEILN Orlof
5.1 Orlof Blanket underlay %1
AMUNUIVBY Plate Schablone
6.1 Plate Schablone underlay A1

o
<

UTUAILIINATEAIG Plate 1L Orlof cylinder
amnnil Plate
9 U

awrnNdan Fountain
9 U UG

- Unit 3

- Unit 4

- Unit5 (Schablone)
- Unit 6 (Orlof)

amngiiing Wiping

an Schablone
an Wiping

ANUTUUTI UL ATBINUN

100 U LUU 16 V1
¢y SNLD
0.75 mm

0.8 mm

0.50 mm
1.5-2mm
2.0-22mm
0.45 - 0.65 mm.
1.7 mm
0.5-0.60 mm
2.3 mm
0.4 -0.60 mm

10 - 15 mm

80 - 85 °C

18-25°C
18-25°C
18-25°C
18-25°C
35-40°C
35-40°C
45 °C
AW
ATANNG

o
AUWNING

55 +3 %

¢ Setting VaIMTARNN
UsuRanamuanInrina
Spec. + 0.015 mm

Spec. + 0.015 mm

UsuiRanamuanInrinan
UsuiRanamuanInmin

UsuLReuauanIwEin

UsuiRsnamuanInminan

Murnua Condition 89398

aurnua Condition 83398
aurnua Condition V89398
Murnua Condition Ua9398
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L |3 . m3
“om e 2l Y e 8zLaeq | Viscosity |Yield Stress |[Max.Tack [Tack Time “
AANNUNLEUYY LAIAN AaANanH
(um)
sy IR
STD [BK (TW)| U399 (Pa.s.) (Pa) (Unit) (s)
RUNELINAG #in IR ﬁaamnaanqmﬁuﬂ'ﬁmsgaﬂﬁmm IR
HATIVFOU oo
A1uaIn

Yellow FS.20 : 12116F11 STD 6-9 <10 |5.5-7.5]|600 - 1000 |300 - 400| 300 - 450
Green IR FS.20 :12116F21R STD 3 -5 <10 |5.5-7.5|700 - 1400 |350 - 575| 150 - 400
Geen FS.20 : 12116F31 STD | 25-5 <10 |5.5-7.5]700 - 1300 |[250 - 550| 180 - 400
Blue FS.50 :15116F21
Greenish Blue FS.50:15116F11
Blue IR FS.50 :15116F31R STD | 2.5-7 <10 5.5-8 |450 - 1350 | 250 - 450| 150 - 300
Light Red FS.100 :11216F41
Red IR FS.100 : 11216F21R
Red FS.100 :1216F31 STD | 25-6 <1 5.5-8 [450 - 1300 |250 - 450 | 200 - 350
Gold Pearl FS.100:11216F11 STD 3-9 <1 5-7.5 [400 - 1200 |220 - 400 180 - 350
Pink FS.500 :15216F11(Sicpa)
Violet IR FS.500 : 15216F21R
Violet FS.500 : 15216F31 STD | 25-6 <10 6 -8.5 [ 500 - 1250 |300 - 400 | 200 - 350
Dark Violet IR BS.500 :15216B11R
Dark Violet BS.500: 15215B31 STD | 25-5 <1 4.5-8.5|400 - 1250 (250 - 450| 170 - 400
Violet BS.500 : 15216B21 STD | 25-6 | <1 5.5 -8.5[500 - 1200 | 300 - 450 | 200 - 350
Brown FS.1000 :11316F31 STD 3-6 <1 5-8 |[550- 1300 (280 - 420 180 - 350
Brown IR FS.1000:11316F21R
Green FS1000:11316F11
LightBrown BS1000:11316B11 STD | 25-6 <10 5.5-8 [ 700 - 1300 |250 - 400 200 - 350
Dark Brown IR BS.1000:11316B21R | STD 3-6 <10 6- 8 700 - 1200 | 250 - 420 | 200 - 320
Brown BS 1000:11316B31 STD 3-6 <10 5.5-8 [600-1100 |250 - 400 | 200 - 350
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