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Research and Development of Tea Leaves Crushing Machine
for Black Tea Production
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ABSTRACT

This experiment was conducted to create a prototype of a crushing machine for
black tea. The crushing machine consisted of 3 components i.e. main structure, power
transmission using 1,450 rpm,1.5 kw, electric motor and crushing unit. The crushing unit
consisted of rough crushing part made from meat crushing machine no. 52 and the fine
crushing part made from no. 42 meat crushing machine. The components of crushing part
were frame, screw shaft compress, crushing blades and crushing plate disc. To test the
prototype, young tea shoots were first subjected through withering process for 18 hrs. to
reduce moisture content to 71.68 %, and rolled with a cylindrical rolling machine for 20 min.
They were then test crushed with 2 combinations of crushing plate discs; 1st crushing by
using 20 mm. and 8 mm. crushing plate discs and 2"crushing by using 20 mm. and
6 mm. crushing plate discs. The tests were done in 10 replications, each test using 5 kg of
young tea shoots, and at 301 rpm screw shaft speed. Results showed that the machine
could operate both rough and fine crushing continuously without interruption. The crushing
capacity of machine was 91.22 kg/hr and 69.53 kg/hr respectively. After going through
fermenting and drying processes the produced black tea had moisture content of not more

than 13%, dark reddish brown in color and was of good quality.

Keywords: black tea, tea leaves crushing machine, black tea crushing machine
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(a)

(b)

Figure 1 The orthographic drawing of tea leaves crushing machine for black tea

(a) Top View (b) Side View

(d)

(e)

Figure 2 (a) Crushing machine (b) Crushing jacket (c) Screw compression (d) Front plate

(e) Cutter
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Figure 3 Power transmission system

Iﬂﬂﬂ’]’i‘ﬁ’]\‘ﬂu‘ﬁa\‘]Lﬂ%ﬂx‘lﬂﬂﬁﬂﬂﬁﬂt@ﬂﬂ%ﬂ
yrintuausfindasinisun wudaunndas
azguiiunsuilauasUsunsaadaedunuy T4
sansovmsualumldludeedu uas A3
mmuimﬂm‘lﬂmaawmumumaameuﬂum
FULUy

4. nnasaulszAninnaaaniasunlumn
muttuuu,wan'ﬁl.wﬁﬂﬁ'mw

Tumfimmaamsyﬁmmwmmmem
TmﬂLL'meammmmummﬂﬁﬂmww 16
vnmiLnumauaﬂaﬂumuTuﬂaﬂTU‘ﬁwaﬂ ariou
LLa”wmmiwomunm 18 . 9 ntuily
WIAFIBLATIUIANTINTEUaNEIULIAN 20 wdl
elasluanlusuan (n3p9fnih,2559)
wiuenluaudu 2 & 9 az 5 an. ¥hins
NANBUAINAINITOIUNTINUDDIATBILA
Tummmummﬂﬁﬂ‘mma 2 N335 7 Ay
10 51 fofd

n33N357 1 valewwadasua 52 145
niudau 20 NN, wavidasualues 42 14s
NULUAUIUIA 8 NN

n33N357 2 ualesiAIasUALLES 52
THwthudau 20 an. fue3ssuawed 42 T4
iwmuﬂau PYUIR 6 .

Tneiosaonssada mannaefinuga
38U 301 TU/AN7 BA9NUAUBIMNNTINAS
ud ilumuasinedlfiBudununyszanu
100 N3 ﬁwﬁn‘luqmwgﬁﬁm 307, WU 50 W1l

©

e

220

ntutileuus ﬁamwnﬁ 100 “zi. Huan
30 w1l waddangmuniiavinis 80 “v. TH
Al 13%  usetanandsium
HS9uald vhnSsudisuiusaseidonelu
VIIARNA TUIAVBINEATN ABIHANAZLBYA
adanalildnauananiegaduiinsesvos
v Ansazinianldfoaduiusn 7 UaY
VIG]E\IE]']J‘SE\I%’]L‘I"IJB\‘]"I}’]NNVILLU?EU\LWIQEJQ‘V]N
ANt lunsdy
NANINARBILAZINTOL
1. mumauawmmsmm'lnm
mswammmﬁuﬂwnumumaumi
wandauanslu Figure 4 Suiudomaiuly
PARANIHG (Withering) Tufisalwiinnis
wWasuwlasmaeilusons Feludunoui
e lLERlUTNe Y AARIRBLTZAN 55-75%
intuihnisuaelu (Rolling) #ELATaIUIN
n9nsruan aldgadlusuandnein
wazlHiadaolsimasian (Rotoven) WIALAHA
Hun@azuiadn waniuimen (Fermenting)
gounpdl 20-28°7. IHaUsrann 2-4 su.ie
Tmnmﬂgmmmamu nutinlauuds
(Drying) Migaunad 100 . tHulIan 30 Wil
uiangaun)iamas 80%. Tandulaiiu
13% nazuaunawdnludunoud Foeld
A3pednsiindnanasdssimasizunalvg
MaanAngs uarisnags senaliinaninlu
Uszinadapan ﬁmwwz@’ﬂizﬂaumimﬂ
lenpuiinaandse Afignlsluan o.usiung
warn.uaisy 2. Basnd  Taednsfildinga
nsadsemmazithuaiasnsuauuulsnasiu
ffdnwusduwuuinisasa ﬁimﬂﬁmﬁﬂayj
vuwamgy uazluindeadiegisdnfnagiu
wiivpasiafifiutaeelvazaslum wisliia
nsfudauie answANwazUAGITaY YN
usilralyaavialiiian1sdnaie wasd
Umﬂmmﬂimmmmagﬂmﬂmemumm"ﬂuiﬂ
Tuan ¥ uduién Foiasaviliianyanis
eguieafueiesuads Ain1sdaua
Tdmunfede wazdvinudauiany 37U
4-20 . Tidenldldandoonis usnanil

MIEFITNNEAT DN 39 aUi 2 wasnaN - Bevnan 2564



|Frcsh tea leaves |——'| Withering 18-25 hr.

Packing

|

‘ Drying 80°C ‘

l

Rolling by cylinder rolled machines

Drying 100 ©C 30 min. )l—

!

Crushing tea leaves

I

Fermenting 1-2 hr. 20-28°C ‘

Figure 4 Black tea production process
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Figure 5 Prototype of tea leaves crushing
machine for black tea
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Table 1 The test results for the suitable compression screw shaft speed

Speed of screw shaft compress

(rom) Results

209 Crushing machine no. 52 can work slowly, Unbalanced with
crushing machine no.42

226 Crushing machine no. 52 and crushing machine no. 42. works ne
with a few stumbles

301 Works well and crushing machine no. 52 works in balance with
crushing machine no. 42.

377 Crushing machine no. 52 can work fast, Unbalanced with crushing

machine no.42
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Table 2 Average capacity of tea crushing machine by using holes size on the coarse pore
20 mm. with the different hole size on the front fine pore of 6 and 8 mm.

Treatment Capacity of tea crushing machine
(Kg/hr)

Holes on the front ne pore 8 mm 91.22+3.98*

Holes on the front ne pore 6 mm 69.51£33.45

*Average from 10 replications

Figure 6 (a) Fresh tea leaves (b) Withering tea leaves (c) Rolling tea leaves (d) Tea leaves

after rolling (e) Tea leaves crushing (f) Fermented tea after crushing ( g) Drying tea
(h) Dried tea (i) Tea color
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