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Abstract

This article presents a method for designing a semi-automatic fabric roll machine. 2-Sided check
pattern, fabric roll, tension release, and automatically detecting the edge of the fabric. To reduce the
working time, reduce the number of workers, increase the efficiency of the cloth roll, and reduce the burden
of costs or costs of rolling the cloth. By designing to create a semi-automatic fabric roll machine that is
controlled by PLC and driven by an electric motor. Instead of using a manual fabric roll machine. The
results of the semi-automatic roll machine found that the average rolling time can be reduced to 22 minutes
per roll at 20 yards long and 68 minutes per roll at 50 yards length. It can reduce the number of workers
up to 3 people from the original 4 people. It can reduce the length error after the roll to the average 3-4%
per roll from the original 5% per roll. The optimum roll speed is at 60 rpm at 20 yards and 40 rpm at 50
yards because of the smallest error. It can also reduce the burden of rolling costs by an average of 130
baht per roll at a length of 20 yards and 214 baht per roll at a length of 50 yards. The break-even point or
the number of rolls that made the breakeven point averaged at 1,045 rolls at 20 yards length and 632 rolls
at 50 yards length at a cost of 135,000 baht

Keywords: Semi-Automatic fabric roll packing machine, Manual fabric roll packing machine, Newly
Industrialized Country
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WiuU19dI1) (KYANG YHE,2563) 8nviafiaSeuiiouninueienilalunissnuiubng 20 wag 50 viansesiiu dail

eaLdEaLar JULUUNMIVIAADY wazifunam e s Al il

1 negou wasifunanaildlunisihuiuinessediu Anuen 20 uay 50 vian TngnisTunaidausisy
duedeansthufiuingde (1) aunseiildnnuenafinfideanis (t2) Wisuiieusewing Manual System fu Seri-
Automatic System AaggUN R ULIAN

2 nadeu waziiurandsnulnihildlunsihuiuineseedu finnuen 20 wag 50 wan aenisina
ussnulnda (v, ) nszualwi (

Jo7 4.1 wazarulranduarndsulnda €

) sl (P20 ) lsufunanililunisihufuinaSededhu (t1 8 t2) 91

Ynnq 15 u1# (At=0.25) Faaun1si 4 uay 5 (Uaum, 2562)

Line Line

Tota

W3 uLfiguiusending Manual System fiu Semi-Automatic System @agaunsalinaimislnil SEw 2660CL
AC/DC Digital Clamp Meter (600A)

ot = f3x\,, x|, xCOSO (@
t2
Total _ Load
E = 2P XAt (5)

t1

3 MPEOU wazAUNanNETENTldudnshuRuines Lasasesiu fnnue1s 20 way 50 vian Taenis
SampueEnlindiniuiuiness wazmumamanlesiduiaurainndeuvesninueii wWisuiey
fusENdng Manual System fiu Semi-Automatic System mggUnsalinAIue?

4 funasnansyaldinelumsiufiuiiesediu (Cm) Favfuaan Amussusvesiny 7 350
vwsetu (NMW) nawinuitanan 8 dalusdetu () Tasfsiuauaunu (Np) dmsumuauieiesiiui Manual
System 73U 4 AL WIBUWEURU Semi-Automatic System $1u 1 AU wazAIuInaINAINS s ULy
dmdunmsthufvinasesiesu (€ musnsinsidndamnulndimugisainisidam (Time of Use Tariff: TOU
Tariff) vosAan1svwInEn Uselanil 2.2 fitaaaan On Peak seauusssulndisininis 12 Alalaad s1en 5.7982 v

Ao (TOU™®) [15] sfedunsdi 6

Total

NMW x N
Cm = (—px(tZ—tl)j+ x TOU™* (6)

T 1,000

£% o <

5 AAseniInfuun1suAuiassiediu (BEP) sAsununisaiauaseuiiuinfenlud® 135,000 um

q q

(Fixed Expenses: FE) @nansafiuamswiuguinfiviliauyulaann arszaldarslunisihuivinesstediu

Semi_Automatic )

YDIUATDWIURILUY Semi-Automatic System (Cm fanunsaannseatdinglunisiufviesele

Manua

nMsldnuATosiuikuy Manual System (Cm"™™2) feanisit 7

FE
-Cm

BEP =

(M

Manual Semi_Automatic
m _
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A15°99 1 wansldnupInsiulluu Semi-Automatic System @319 1eUAULATBUAIWUY Manual System

Manual v o« w . 4 AMuAATAAADUYRY | nszanlddneluns . v o
ranlunstiaunuin | waseuludanldly v o < UL IUAN
/Semi- e aw o e ” AIUY1INT (%/ AIUNUNT (U/ deo vy Ny
| niiAundizaia) (Taagaluy/du) . Y i liduyu ()
Automatic 1) 117U)
(rpm) 20%an | 50%a1 | 20 %@ | 50%a1 | 20 %@ | 50 a1 | 20 a1 | 50 a1 | 20 vian | 50 vian
Manual 45:11 75:34 - - 5.00 4.00 131.78 220.40 - -
10 rpm 10:47 26:53 106.51 266.29 2.06 1.11 8.49 21.23 1,095 678
20 rpm 05:40 14:36 59.90 154.86 1.96 1.07 4.46 11.53 1,060 646
30 rpm 03:51 12:52 36.21 121.07 1.96 0.79 3.01 10.06 1,048 642
40 rpm 02:49 06:48 30.87 74.22 1.57 0.68 2.24 5.37 1,042 628
50 rpm 02:13 05:44 25.98 66.72 1.09 0.71 1.77 4.54 1,038 625
60 rpm 01:48 04:31 24.58 61.45 0.99 0.95 1.46 3.64 1,036 623
70 rpm 01:31 03:53 22.76 59.17 2.15 0.99 1.23 3.19 1,034 622
80 rpm 01:18 03:46 25.46 72.92 2.06 1.19 1.11 3.18 1,033 621
90 rpm 01:10 02:53 23.10 58.37 2.53 1.19 0.97 2.44 1,032 619
100 rpm 01:07 02:49 22.59 57.73 2.53 1.19 0.92 2.35 1,032 619

597 1 JunanisTénuedesihufiuuu Semi-Automatic System 7iadn LWSsuisufuipsosiaui
WUU Manual System @gnansautsadanmsiinsizinanisnnassingg I 5 @ sl

dwd 1 nandldlunsihufuinessediu asdiuldin wisshufiuuu Manual System anuiunin
W30IIUEIMUU Semi-Automatic System waAuds 24 Wi viSe 22 ufiesiiu finnuenafn 20 van waz 15 wh
W38 68 Wfidariu finauenadn 50 wan FarudaseurennIsaiiui LUy Semi-Automatic System fiwasia
nanstudiuin Ssnudiseudinty nanildlunsiiuduindbanas famil 12

dwit 2 ndsulihildlunsihuiuinesweru sxdiuldin wiewhufiuuy Manual System Taifinns
Tingsulnih fesnndueiosiideddusiau Tunisiiuedodlivhay wiadeahufuwuy Semi-Automatic
System arldndsnulnilunsiuededivhau Sianudiseureaaiouihuiiuuu Semi-Automatic System §i
nasensldndeeli Sinnuisisevameivdn (ML) Wiy wdsnuliihiildazanas iesaniartunisiiu
duinaswieshuanas Suilindsnulwihifldlunsihuivinfanasmulude fanmi 13

dwfl 3 arueaiaedeuverLE i innsthuiuinesnasasediu avidiuln wdesriudh
WUU Manual System fifnannuaaiaadeuuinnin nsthuiuindien3eaiuduuy Semi-Automatic System
WAsds 3 Wi fieuenar 20 van waz 5 Wi inueadi 50 At Farnaniiseuvestawmesnan (M1) imanzau
YoLA3sIUFIUY Semi-Automatic System 2xogfl 60 rpm AIAMENIRA 20 1@ wag 40 rpm Fieue1EN 50
vian fanmil 14 aziildin Wedidudemuranandeuvesnrmenihiishuiulddesiign luwsiazanuiiseuves
uemeivan (M1) azaglurae 40 - 60 rpm iesann mnshuiiudrluanusisevveswemesndn (M1) desnin 40
rpm vdwariliiAnnsgeusuvesin Snedainlihuihiiuls fornswaaundelluiu Feezsildanuen
gosfnfifhufuldiinnuenunnididenis warmnhuduinluanuiisevrewemeingn (M1) u1nnii 60
rpm Azdaarldinnsiewedin Sanedailituiiiuly fernsuiudn Fszshldaruenvesindifuiuly
fanugnnnniiidesniatuiy fuiinsudlumsoonuuunieuiuuseszuy Mechanism wionalnnis feed
wienstlourdn Wanunsaduduinldlunnsgduanusiseuveawmesvan (M1)
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dwidl ¢ aszaldanglunisihuiuinaderesiu asdiuldin wdesufuuy Manual System finnse
AldinennIna3esuiuuy Semi-Automatic System deds 82 wih e 130 umsesiu finnue1ii 20
Wan waz 53 Wi we 214 Usesi finnuenafi 50 wan esanneiesiuiuuy Manual System Mausu
MIUANLATDIR 4 AU FaunniaTeshuiuuy Semi-Automatic System B4 3 Augeiu Inefl Seananiaseu
YaeImaswan (M1) venaiesiuiuuy Semi-Automatic System tiudu amszalddrglunsihuivings e
fhufavanawnuludae fanmd 15

ddl 5 gaqununsthuivinateieiu asdiuldin Beeuidisevvemeimeindn (M1) vesniowium
WUV Semi-Automatic System Wiutu Sruihuifiviliduyuiasdosasouiy Sedwaushudnfivhlvdum
%ﬁﬁ%aé’laagjﬁ 1,085 $hu finnueTii 20 van uag 632 fhu firvmeidn 50 nan i 16

_1.40 _300.00
g 1.20 ¥ 20 nan ks " 20 nan
N o+ N -
g 150 vian 2 250.00 = 50 wian
3 3 r
S 1.00 bl
A 2 200.00
3z 0.80 £
vg 2 150.00
“§ o0 aanlumsiiawiudn anas % Windsemilyifiriipefige
v b € 100.00
£ 0.40 T z
= =
rpa \ ia 50.00 i
% 0.20 »,
'u; °&
€ 0.00 ® 0.0 -
Aau 10 20 30 40 50 60 70 80 90 100 Aau 10 20 30 40 50 60 70 80 90 100
52UV Manual Wiguiu s3uu Semi Automatic (rpm) $2UU Manual Wiguiu $2uu Semi Automatic (rpm)
29 12 nandildlunsihuiuinessdesiiu 299 13 nasulnihAldlunsiuiuinaseesiiu
_6.00 _250.00
Z 5 20 vian = u 20 wan
= A3
= 2
g 4.00 S
2 AAuRanaatiaeiign wg 150.00 7
& 3.00 a
oz ‘%
2 € 100.00
2 2.00 g fav. .
@ R mszanldanedesiiu anas
& 1.00 g 2000
© ]
[
2 &
¢ 0.00 0.00
Aau 10 20 30 40 50 60 70 80 90 100 au 10 20 30 40 50 60 70 80 90 100
$2UU Manual §iBuiyu s2Uu Semi Automatic (rpm) $¥UU Manual WigUf v $2UU Semi Automatic (rpm)
a 5§ @ i3 a ¥ a 1 7 3 I3 13 a | 3
AN 14 WS FURAINUARIALAGDUVDIAINUYIIN AINN 15 ﬂ'ﬁ%ﬂ'ﬂ‘ﬂ"{ﬂEJﬂ'ﬁlI’JumUN'ﬁ]iﬂfﬂall’Ju
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400

200

1,400
F m 20 wian
1,200 H
’ : B 50 wan
1,000 £
= E
(a4 L
32 800 +
= -
B 600 £
S F
(cad F

10 20 30 40 50 60 70 80 90 100

< < a4 & 9
AINUIITDUUDLAD I VDA DN €39 (rpm)

P s 2 & d' v
AN 16 LUBDIHUARUARIALARDUYDIANNYIIN

d3UNaN1339Y

INNANTVAADULAS UM ASATUTR wuunTIa8n 2 il Thufh AateAufa nEeufuiusuindmluga
(Semi-Automatic System) W38 uiisufutadesdauduuuiigasile (Manual System) wudnia3oesiaudi
Aadnlud@fiasns anunsaanainisihufiuinle wisds 22 undidesihu finnue1ii 20 van waz 68 wiisediu
finueafn 50 a1 anansaansiuIuAuUlAEY 3 AU ANEL 4 AU ANNNSIARAINAAIALARDLYEIANNEN I
1§ wdannnisihuiuinasuase wieiies 3-4% deshulasiade mmaua&ﬁ 5% siafi Fannangisountst
iudfimunzau %ag’ﬁ 60 rpm 7iAUE17E 20 a1 war 40 rpm fiAue1ada 50 nan LiseniiAialny
Aanaadeutiosiian il wdesuhuinAsnluiRifieonuuuaine Sannsnannisealdielunssufuinesld
WA 130 Vet finTweadh 20 van way 214 vseshu fieuenadh 50 vian Wunaviligeduyuvie
Sruumsthuiviniiduyu seiadeegil 1,045 shu fiauendih 20 v wa 632 fhu fiaue1aih 50 van Tag
fsmduyunsaisegil 135,000 U
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