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Figure 1 Overview of International Trade in Thai Textile and Garment Industry July 2022.
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Fiber carding

Figure 2 Sketch of semi-automatic synthetic carding machine.
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Fiber carding

Figure 3 Prototype semi-automatic polyester fiber carding machine.

NAKAZIIAINANITIVY
HANTTOONUUULAZTIINATITNS
dlovnisadiundesdunuy auwuifaniseenuuui
fnuald i miiegiund osansiledunsziuuui s mluf
Fuwuu Tnefldruusenaundnveans esuazsutiingn q 1dud
Tasueies mowudideafeulsduaneisauiudinazeen yn
fanadleifignnasmyuey nnelu ganauidn wazyadafds
(Figure 3) wazifloviinismageun1svhauvenns oswas Jaded
wzanTeua3 o Wifesledauaseniiilaannied esduuuy
Snwalzeaaansly Figure 4
wan mmaeutaseimanyauvesnIeq
nnsneaeudladediinuizanvenns e lagvinig
VAABUANLEITOUNISUYUTBIYARLY 4 szAU e 250 300
350 Wag 400 sousow?l lanan1smaaeunalansly Figure 5

Figure 4 Polyester fiber obtained through the prototype.



P. Singbua et al. / (PRAWARUN AGRICULTURAL JOURNAL 2023) 20(1): 151 - 158 155

L
wn

40

formance (kilograms per hour)

_Zen

250 300

100
99
98
97 g,
8
9% 5
EJ
95 &
9 ©
@
QB o
. (WN)
92
url - left 91
90

Roller speed (rpm)

Figure 5 Relationship between Performance (kilograms per hour) - left, Efficiency (percentage) - right and Roller speed (rpm).

910 Figure 5 AMUFUWUS T¥ NI 19AIUAINITANTS
vhau (Alanfusiedalus) dudhe UssdvBamnisyanu (See
ag) fur fuanudiseugnnasansiile (seuseund) nu
wnlifiwesnuansnsalunsvhaureadesuasseansam
in3os wisiuasstumsIseugnnasansile Tnadlemnds
sougnnasanilogedu dwaliarmanuisalunisvauves
Lﬂ%‘aaLLaxﬂszﬁw%mwLﬂ%f'aagﬁyumu lpgdlauuansmieaia
fifudfey P<0.05 fauanansalunisiausindu 42.40+0.8a
45.80+0.6b 50.20+0.75¢ uay 51.40+0.5d Alanfusedalu
v Usednsaimnisvinaudesaz 92.50+0.7a 94.30+£0.65b
96.40+0.60C, 97.1+1.34¢ %!aLﬂuﬁiwmmmﬁaiaugnﬂgmwﬁ
Ty 250 300 350 uaz 400 soUraUIT Audwy Ingludiuves
armanuzalumsieutiy sl Wemnumesgnnas
Wiunntu dwaliinisansiflovesgnnasiuilfedrenniauaz
doiilos wieutuussfeiiinanuanenuuvesgnnisansile
Wt uuarausadaduiauty dealfiAanisianuldegng
soiiles denndosriuUszavsnmlunisiauveeies 1esan
aruiudaduiiiinturesuaenuiugnnas dwalmiaanisi

5%

leduaszidaurudludigaansdlelduindu devihnisifiu

Tayaaunukiuveuduly (nfuseanuiAfigudiuns) wuil
AuuILy uresduleoy W 1.1440.01a 1.18+0.01b
131£0.01cC Uag 1.33+0.01d niusegnuiarieufians Faduen
mmvm'lLniusuaammﬁasauaﬂm?ﬁyﬁmqma 250 300 350 uag
400 soUsiauT AR Famnumuniuilddy ssdawarty
sefunuLiYesHAnSNT Sstuagiumudasnisvesduilnn
NNMTEBUNUNUNNNGUTAMAYUYUNFuvsBUTNTNBY B.4.41.
uoualnsfiogua wui mndunsuiufsiiasiseu
400 seuUstaW Iemnumuuuvedulueg 1.33+0.01 n3u
segnuiAfloufAlung ssivuzaudmiunsinianguaziian
nanduveusesae Tudiuwesnnudiseud 250 uay 300 seU
Aoundl aziminzandmsunanfna LagAmLEITeuT 350

seUdUIY g wiundamueuLazynueU

NISIUSHUTIEULAS DA UL UUA UL S99 I1AY
TnefidaUS s uieuseninans a9anaf by dLASIEL UL

=

AITAUTAAULUU FUNITHEALUUAWLAY (5397uAY) TANanIT
Aaswndeya daandy Table 1



P. Singbua et al. / (PRAWARUN AGRICULTURAL JOURNAL 2023) 20(1): 151 - 158

156

Table 1 Comparison details between the original semi-automatic carding machines with traditional production (man labor)

Traditional production

Properties Prototype semi-automatic polyester fiber carding machine
(man labor)
1. Performance 8 — 12 kg/hr 42.4 - 51.40 kg/hr
2. Power consumption - 71 - 95 Watt/kg
3. Type of technology used Man labor Semi-automatic
4. Turnkey manufacturing
opportunity level Do not have Have
/ machine integration
5. Safety system Do not have Have
6. Key technical highlights Folk wisdom Machine technology

7. Operating cost
8. IRR / Payback period -

9. Commercial price

300 baht/person/day x 5 persons

500,000 — 700,000 baht

150 baht/day
2 years
250,000 - 350,000 baht
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Article history ABSTRACT

Received: 22 May 2023 The purpose of this research was to design and build a prototype of a small semi-automatic
Revised: 25 June 2023 synthetic fiber carding machine. The main issue in the production process for the textile industry
Accepted: 25 June 2023 in the production of pillows and blankets by the community enterprise group, Pumpkin Pillow
Online published: 28 June 2023 Group, A.S.M., herbal pillow for health, has been reduced. The group is situated at No. 21, Village
Keywo rd No. 1, Bahn Lade, Tambon Sree Souk, Ampoeu Kanntharavichay, Maha Sarakham Province.
N?Ck pillow During the process of carding synthetic fibers, a semi-automatic carding machine, sized 142 x 229
Pillow X 130 centimeters, was used. The machine was easily movable. Various factors of the machine
Polye_ster . were tested, including the spin speed of the spinning set, which was set at 4 levels: 250, 300, 350,
Card!ng machine and 400 rpm. The test results were included the following: 1) Workability: the working capacity
Carding roller was found to be 42.4+0.8 - 51.4+0.5 kg/h. 2) Work efficiency: the machine exhibited an efficiency

0f 92.5+0.69 - 97.1+1.34 percent, depending on the set winding roller speed. 3) Fiber density: the
density of carding fibers was measured in grams per cubic centimeter. From the test, it is observed
that increasing the roller speed results in higher work performance and increased fiber density.
However, it also leads to higher energy consumption, ranging from 71.4+0.5 to 94.8+0.4 watts per
kilogram. Moreover, compared to human labour, the prototype semi-automatic synthetic carding
machine demonstrates the ability to work 5 times more efficiently, effectively reducing the need
for 3 workers. This reduction in labor costs amounts to 180,000 Thailand Baht, while the increase
in sales revenue reached 270,000 baht per month, compared to the original 120,000 Thailand Baht.
This presents a revenue increase of 2.25 times. The machine's break-even point is estimated to be
2 years.
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