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Abstract

This research aims to reduce the number of defects in the manufacturing process of nylon
synthetic fibers. The approach involves using a fishbone diagram to analyze the root causes of the problem,
Pareto charts to prioritize the issues, ECRS principles, and factorial experimental design for process
improvement. Through data collection and analysis, it was found that the most significant defects were

attributed to ‘yarn breaks’ and ‘pack changes’. After using the Fishbone Diagram and brainstorming, it was
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discovered that the main causes of yarn breaks were related to blockages in the Exhaust Monomer tube,

Godet Roller, and Yarn Path. This issue was addressed by refining work instructions, creating inspection

sheets, and scheduling regular checks on the Godet Roller. The main reasons for pack changes were

found to be the lack of work instructions and the incorrect assembly of the polymer filter following standards.

This issue was addressed by reducing the duration of work processes, implementing work instructions, and

using Factorial experimental design setups to determine the optimal interval for pack changes. As a result

of these improvements, the defect percentage decreased from 6.51% to 5.84%, resulting in an annual cost

reduction of 199,800 baht and the potential extension of the improvement methods to other departments.

Keywords: Defect Reduction, 7QC tools, ECRS, Factorial Design, Nylon Fiber Manufacturing Process
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General Factorial Regression: ¥8aide (Rlansu) versus A, B, C

Factor Information

Factor Levels Values

Analysis of Variance

Source DF Adj

SS Adj MS F-Value P-Value
Model 2 3 2 0 0

30 48242 0 0.000

Linear

2-Way Interactions 1
A'B

3-Way Interactions
A'B*C
Error

Total

Model Summary

S R-sq R-sq(adj)

R-sq(pred)
418232 99.25% 98.32%

gﬂﬁ 7 WANITATIEA Factorial Design

Response Optimization: Yarm Break, vaady (Alan$i)

Parameters
Response Goal Lower Target Upper Weight Importance
Yarm Break Minimum 0.0 40 1 1
vasd (flanfu) Minimum 344 1718 1 1
Solution

FONIE ]

Yarm Break (filan$u) Composite

Solution A B € Fit Fit Desirability

1 20 30 1350 573 0.790569
Multiple Response Prediction

Variable Setting

A 20

8 "

C

Response Fit SE Fit  95% CI 95% PI
Yarm Break 1.000 0111 (0.777,1 446

wando (Alandu) 5730 241 (52.46, 62

U7 8 dmanemsszaLnanzaniiinue

-HANIINARAINIFNIIZNLAUIZRA
(Response Optimizer) AINNTILATIZRIWA AN
FNNMNANIZRNTEING 3 1998 WUIINITTL
Wasanmalasnns ON/OFF Uu (A) 1AL 20 A5
seaznanlwnsduEuds (B) iy 30 Wl uae
miﬂ%’mauﬁugammﬁau"L‘nmwﬁm (C) winnu
1,350 ° C 69317 8

o A e ' AN o

wiaidunsbudunadnamanzaniildann

ao o ida . oa &
nan1sissdusnizmavinaulnandninguis
thenfi ldunasauldass wazTayai I wInYas
a g oA w = = a v a
\WWorauwnsvinlduaieuinsunutayaailie

o o ae & 4 P

waIN1ININN3I98 TallatlSouiAsunanis
nagauWIRIaFeva I IV Nwluaazidy
Audanvaadurasmirnauluanzlndwuin

a ) s A A o
vasifofinounisdivdysadd 171.8 Alaniuy
nasnnannzlndannan s ltwuinues

a g a A al a 1
\WWondanIUidsanaunie 57.3 Alaniu do

{ Y a =
mMaReuaInTaIwadiues (Pack change) nik
A%

5. 871
ae Sao & A a 4

wiTeiddaguszasdiNaaauadiFon
a X o e e
edulunszuiwniIndaidulugaasiluaan
HaaWEIINMIUTULT wuhaedywidudsne
(Yarn Break) 310 40.44% Lilu 34.24% @931 o
uawaas'ldainnisudludgywa Yan Break
Frunsoaatdasigudnisiia Full Waste 210
12.69% U1 9.23% Lar Small Waste 210 8.66%
1w 6.13% a93Un 10 uazaadywimsildsuan
nsadwadwas (Pack Change) 31n 18.87% i
17.24% 693UN 9 §1U1TNAAVBILFLIININ
6.51% il 5.84% wanaNUUINAGAUNUNd0
a k2 a ' = o 3
wwWoldldnidy 25,768 undalfan naarinns
Uiuilysaainia 16,650 umdaidan nieAaldun
199,800 LNeall Lmzmmumaiﬁmsﬂ%’uﬂgﬂﬂﬂ'&

A AR
wHUNawlulsIunIHAn
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=
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nnWlSpuisuisuwazna il
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O rewdsudsiefodaifon

LRUWANTIATERINNNTNER (Yarn break)

mIasuainsasnadiiues (Pack

change)

wasliulsaadudaifan

FU 9 muSsuiisunawuaznail/sulzialaynt Yam Break uas Pack Chang

nnWSeuisuisuwazna il
14000/0 12 6q°ﬂ
12.00% S
1 9.23% [
~ 10.00% -] b 8.66%
S l
2 8.00% 7
1 |
= 6.00%
Q )
4.00% /
2.00% /
000% ..... ‘A
Full waste Small waste
] ﬁauﬂfuﬂgamsmmﬁau ¥l %é“oﬂ%“uﬂgamﬁ'wimﬁau
q71/‘;7'10 mafsuuifigunawuaznaiLsuL71lyn) Full Waste uas Small Waste
nnanssndsznd [2] Ishikawa K. What is Total Quality Control? The
H33uvavauqmlsssnunsdidnslunis Japanese Way. Prentice-Hall; 1985.
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