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Abstract

This research aimed to develop a prototype sock tensile tester to improve the
accuracy and consistency of quality control in the textile industry. The prototype utilizes a
Single-Point Load Cell (5 kg) combined with an HX711 amplifier and an Arduino Uno R3
microcontroller to measure and display tensile forces in real time on a 16x2 LCD. The system
is powered by a 5 V DC source for safety and stability during operation. Experimental results
showed that the developed prototype accurately measured the tensile force of socks,
achieving an average breaking force of 18.7 N with a standard deviation of 0.82 N, compared
to 17.8 N and 2.3 N, respectively, obtained from manual testing. The prototype also reduced
the average testing time per pair by approximately 42%, demonstrating superior performance
in both precision and repeatability. These findings confirm that the developed system can

effectively replace manual inspection in real production environments.

Keywords: Sock Tensile Tester, Load Cell, Automation System, Textile Industry
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Tugmaminssudme Tnglanzn1sudngasin auamussussiseniotindauddyogieds
sounuuLArANLB A urewan Sl L ssanusaiaduiiusdauatRidanaesin il
Auanuuduswendulanazauaiunsalunisfugy (Fan, 1998) nszUIunIInTIvaRULIIAlY
Jagtuvemaielsanu suudusengeiilneg 91de Siasendenssnuaulunishiuasyseidiuiie
ae F935dsnansinviliiAseueaaedeuganaglianin soauauanasguldegsainaue
dssariornuundoiievesnsruiumsmuauaunm maluladss vusmlusiuazieueesldidiand
unumddalunisenszdunsruiunnTsaeuaunmame Taglanznsld wuwesinanisad
(Load Cell Sensor) %qmmaaLLUaﬂLLiQﬂa"LﬁLﬁué’aﬂmﬂnm"LWﬁwLLazdasﬁaaﬂaLﬁaﬁmswﬁl,mﬁﬂé’asm
wiiugn (Alfian, 2022) Msysannseuwessiaiiiniululasaeulnsaaes 1wy Arduino ¥ilvinis
PoNUUUIAT DeMAABUUSIFsiduy LA THudie wazansaiannldedadamgulusziuemaass
LarlssUIUINAN (Arrizabalaga, 2017), (Alawd, 2024) f29819.9U MUVBS Arrizabalaga uagmuy
I¥afran3 samnasunssAssUszndalagld Arduino aunsaiausanaznisnsedalaegied
Uszansnmuazimnzdmsunsldaudanisdnu Tusasd (Alawd, 2024) Tdd3udssszuuls
AonAdDIiuIIRTEIL ASTM D638 Litefiumtndefevesnanisviadey

lusgAunsnaugnaImnssy NMsldlnanasiasssuusnludftisantolnnainainuy s
wazfiuAuuiuglunsnsIvaeuLsResaituddey (Crane, 1958), (Potluri, 1996) 1uves (Hu,
2010) Ieimmnpdemaaeunssianieldiszuumuausmereniuag MCGS Fsanansnifudeyaussuas

NINsEIALUUSYalnlLasLanINanIsANURINENEY YsN (Xuexia, 2015) lnUssRusiATaanaaay
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(Angelova, 2024) fregnadu sruvmuasluduneumstudeildiaiestnsnmunuieaeufinmes
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2.2 szuuiwuwaiwazgunsalBiannseding

wiosdumuuldiouees Wanwadvdinausunsaien (Single-Point Load Cell) wua 5 Alansu
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2.3 m3seuliigy (Calibration)

rouimInaassis wesesuuuulifunsaeuiisuiuniosinussiannsguvedsanu lng
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Auseitinlsiognnelu +39% Seeglunaminasgudmiuiesesdiendunutluuiassounmaaeuiing
Nudaya 10 % wazAMA AU UduRseIsuladayayias (Linear Calibration Curve)
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(Completed Prototype of the Sock Tensile Tester)

s unuuiiianassauy sidussneudelassadmdnuuuegdidenTuslidanuem 1
wins AnssyaduBagarivisaeaduuasyaduiadeunuuanginden (Lead Screw) daumuauvdneg
aelundesmuguimuen daussalilasaeulnsaiaes Arduino Uno, Tugavensdayains HX711 wazae
LCD dmsunaniausanaiuuiealng

3.1 HanmsAauiBuLATa IR ULUY
nsaeuisuind esdunuulddndunislagldduiminunsgu 4 sedv (1-4 Alandw) iile
WiguifiguaiiTaldanmueesnanivad fuaussaTsmundnnamans nanisinuandliiiy
anuduiudidaduifseninausniuasausifnlinneiosuluy Tnsaunsdaduildan

a ¢ . . I~
NTAATIENN150A0DY (Linear Regression) fp

y = 1.0088x — 0.295 (1)

A1319% 1 NANTAD UL ULATDIAUMUUMIEANUIMTINUIATFIY

Ywtingrede (nn.) AL39939 (N) Ausafiale (N) ArnanaAaaL (%)
1 9.81 9.72 -0.92
2 19.62 19.38 -1.22
3 29.43 29.27 -0.54
4 39.24 39.41 +0.43

Tnge R2 = 0.9999 Fuwansliiiuinssuuinussianniosiuuuuiianuuiugige eann
A1AUALTUS (Coefficient of Determination, R2) InalAgariu 1.0 nanisaeuiiieulutiausesa 0-4
Alansu wanaiAIesannsanevausdldegnaies uarlinanilanuaaiamdouaieiss +0.78%
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4 nINITEBULTIBULAT DIAULUU (Calibration Curve of Prototype Tensile Tester)
LAAIAINFNTUSTENTNAILITIRTRINAUUIMTNNINTFIU (WU X) wagAuTInliaInNATaefuLUY
(LAY Y) WUIIENNITLTUEUTDINTINAD y = 1.0088x — 0.0.295 lasiA1AIN&UNUS R2 = 0.9999 &3
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40
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3.2 HANTNAFBULIIAIVBINIVN

N1INAABULIIAIWBIQ Y1911 20 A AndunisiiieiUTeuiguusednainsening
LATDIAUL VUL AU N15NAAULABLTIIUAY NANTNAABULARILALTIUIT taTasdunuUTRAILSS
= P | v Y a o a P a A o o 1 A
AuafgnouvINYeIguYinAy 18.7 13su lnefldiuilgauuninsgiuiies 0.82 13su Feusdia
ANUNAENDYDIANTTIATIEY YENMIAFRUAIBLssUAUlTALRLady 17.8 Tadu warlldiu
Jesuuunsgiuunnndt fe 2.3 dadunanddiiiuiinisindisussiuauiinnuiuniuyesteya
11NN BAT VIR UBLUUDENTALIY LUAIUNIATNUNISNAZBU WU LASBIR UL UUTT LA LA Bl 7
a a0 a v A a A v 2 =~ P
Audisied Tuvariussnuauldnaiade 12 Juisies uandlAiiuIAToRULUUAINNITIAALIAINTT
naaeulaunds 42% LilefiansanTiuiuAinLalaeveItoL AR g
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ANMULAD YT BAZLIANUNITALTIUNTT HANITNAFDULAAIIALAUILATBIAURUUAILITDANIANNAZDU
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ad 1 = al 1 =] 1 1A =
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