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Tém tit. Bai bao ndy trinh by nghién ciru cac thong sé anh hudong dén luc hai trai ca phé tuoi cia may
thu hoach ca phé cong nghiép str dung rung dong cua cac thanh hai. Cin ctr trén két qua thuc nghiém
trén thiét b thi nghiém kéo nén Instron 5544 Testing Machine dé xac dinh duoc luc kéo dut cubng trai
ca phé tuoi. Thiét ké, ché tao mé hinh hai trai ca phé dya trén cac yéu té anh hudng dén viéc tao ra luc
hai. Dong thoi ché tao mot thiét bi do luc dé do cac luc dugce tao ra trén md hinh may héi ca phé. Trong
qué trinh thuyc nghiém lan luot thay ddi céc thong s6 anh huong dén viéc tao ra luc hai ca phé. Thuc
nghiém dé xac dinh sy anh hudng cua céc thong sb nay.

Tur Khoa: may thu hoach ca phé, thu hoach ca phé

RESEARCH ON FACTORS AFFECTING THE FORCE OF COFFEE HARVESTING
MACHINE IN DAK LAK PROVINCE

Abstract. In Vietnam there are no studies about coffee picking fruit fresh forces. This paper presents the
study of parameters affecting the capacity of picking fruit fresh coffee harvest coffee machines use
vibrations of the bars picking. Based on experimental results on the device pull thereby determining
traction off the left stalk of fresh coffee. Fabrication coffee fruit pickers model based on foreign designs
define the parameters affect the momentum built up over the model. Also making its instrumentation to
measure the forces generated on picking coffee machine models. In the measurement process in turn
change the parameters affecting its creation. Experimental planning to determine the optimal parameters
for coffee harvesters.
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1 GIOI THIEU

Viét Nam dtng thr hai trong nén cong nghiép xuit khau ca phé trén thé gidi. Tuy nhién, hién nay
cach thu hoach ca phé & Viét Nam hoan toan 1a tha cong, van can phai sir dung nhiéu nhan cong, tuy da
c6 may thu hoach cam tay nhung ning suit thu hoach van khong cai thién dang ké.

Hién nay tai Viét Nam chua noi nao stt dung may thu hoach ca phé cong nghiép, chua cé céng trinh
nghién ctru vé luc hai trai ca phé tai Viét Nam néi chung va tai tinh Dik-Lak néi riéng nhim tao ning
suat thu hoach va chat luong sau thu hoach cao. Trén mdy hai ca phé cong nghiép néu lyc hai khdng phu
hop s& dan dén ning suat kém hodc anh huong dén chit luong va san luong ca phé do bi gay canh, rung
la. Can xéc dinh Iuc hai ca phé phu hop vi tho nhudng timg ving mlen khac nhau, canh tac ciing khong
gidng nhau c6 thé dan dén do dai ctia cudng trai ca phé s& khong giéng nhau din dén luc hai trai ca phé
khéc nhau khi st dung may hai ca phé cong nghiép. Trén thé giéi hién nay da c6 rit nhidu cong trinh
nghién cru may thu hoach ca phé dang cong nghiép.

Mady thu hoach ca phé do D. O. Mbuge and P. K. Langat thiét ké [1] st dung méy rung dong co hoc
dé thu hoach ca phé. Vé Iy thuyét, mot cdy ca phé dugc coi nhu chum dam cong x6n voi kh01 lugng tap
trung & dau. Tao dao dong cudng birc 1én cdy dé xac dinh su két hop tan s, bién d6 tdi vu nhdm thu
hoach hau hét qua ca phé. May thu hoach ca phé do Nat Jaques [2] va anh trai thiét ké va dwoc nha may
dong tau tai Uc ché tao thanh céng vao nam 1986. Tai Uc, Nat va Dick Jaques 1a nhitng néng dan dau tién
nhan ra viéc co khi héa thu hoach. May thu hoach ca phé do Victor M. Alexandrino Portable thiét ké [3].
May gém céc truc duoc diéu khién béi mot dong co, va cac truc xoay cudn cac qua hodc cac canh nhu
ngudi diéu khién di chuyén thiét bi doc theo nhanh. Céc ranh xodn duoc thiét ké dé kéo trai ca phé dut ra
khoi canh. Trai ca phé dugc thu gom bang cach trai bat trén miat dat dé gom cac trai roi. May thu hoach ca
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phé do Roy Scudder thiét ké [4] dung dé thu hoach cac loai cay trong nhu dau, ca phé, mdy thu hoach c6
khung, c6 thé di chuyen may huéng doc theo mot hang cua than, may bao gdm cac cum thanh rung duoc
gan trén khung, mdi cum thanh rung dé bao gdm mét truc quay c6 thé xoay ty do duoc dé lua vao cac
hang cay trong qua trinh thu hoach. May thu hoach ca phé st dung may rung dién tir ciia Fabio Lucio
Santos va cac cong sy [5] chu yéu nghién ciru anh hudng cia bién d6 va tin suit rung 1én dén hiéu qua
thu hoach ca phé.

Tat ca nhitng nghién ciru may thu hoach ca phé trén van khéng thé tng dung tai Viét Nam. Béi voi
trai ca phé khi thu hoach chil yéu 1a 1y hat cho nén viéc cac thanh hai rung ddp vao bén ngoai tréi 1a chap
nhan duoc. Do d6 sir dung may hai ca phé c6 cac thanh rung dap vao trai van dugc coi 14 tdi wu can dugc
nghién ctru tai Viét Nam.

2  THIET KE CHE TAO MO HINH MAY THU HOACH CA PHE VA THIET BI PO
LUC

Nguyén ly lam viéc cua m6 hinh may thu hoach ca phé: Dong co 1 quay, qua khép noi truc (2) lam
truc (3) quay, qua bd truyén banh ring (4) coty s0 truyen i=1, truyén chuyen dong cho bd truyén dai (5)
c6 ty sb truyén i=0,5 lam truc (6) quay, dén bo truyen xich (7) va (8) co ty sO truyén i=1 lam cho hai qua
léch tam quay. Do vi tri 1ip hai 1 qua léch tdm 1a dbi xtng va quay cung chiéu nén trong mot vong quay cua
truc dao dong s tao ra hai ngau luc cung d6 16n nhung nguoc chiéu nhau. Dao dong ndy truyén téi cac
thanh rung lap trén truc rung 1am cho chung dao dong theo, tao ra luc dap dé hai cac qua ca phé. Truc
rung (12) quay tu do. Nhu vdy, xac dinh dugc luc danh can thiét ciia cac thanh rung phi hop dé co thé
danh rung trai ca phé ra khoi canh véi ti 18 rung cao nhat, khdng 1am ton hai dén cay ca phé nhu: giy canh,
rung 14 nhiéu, bong tréc vo than cdy,...(Hinh 1)
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Hinh 1: So d6 nguyén Iy may thu hoach ca phé Hinh 2: So db thiét bi do luc
1 - Bong co; 5 - Bo truyén dai; 12 - Thanh rung;
2 -Khépnodi; 6 - Truc; . 11- Tryc rung;
3 - Truc; 7,8 - Bo truyén xich i=1 13 - Banh xe;

4 - Qua léch tdm; 9,10 - B banh rang i=1; 14- Khung.
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Cigh tay cia thidt bi do

Hinh 4: Lap dat cam bién do lyc

Hinh 3: M6 hinh may thu hoach va thiét bi do

Cam bién lyc don YZC 1B 20kgf duogc lap dat trén thiét bi do lyc, dong vai tro nhu tréi ca phé trén
cdy ca phé. Cac thanh hai ca phé s€ dap 1én cam bién nhu dap 1én trai ca phé (Hinh 2, 3 va 4).
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Hinh 5: Tan sé 10Hz, khdi luong léch tam 4,5 Kg Hinh 6: Tan sb 20Hz, khi lugng léch tam 4,5 Kg
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Hinh 7: Tan sé 30Hz, khdi luong léch tam 8,5 Kg Hinh 8: Tan sé 32Hz, khéi luong léch tam 8,5 Kg
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Hinh 9: Tan s 33Hz, khéi luong léch tam 8,5 Kg Hinh 10: Tan sb 34Hz, khéi lugng léch tam 8,5Kg
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Hinh 11: Tan sb 35Hz, khéi luong léch tm 8,5Kg Hinh 12: Tan s 40Hz, khéi luong léch tam 4.5 Kg
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Hinh 13: Tan sb 42Hz, khéi lugng léch tam 6 Kg Hinh 14: Tan sb 44Hz, khéi lugng léch tam 6 Kg
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Hinh 15: Tan sb 45Hz, khéi lugng léch tam 6 Kg Hinh 16: Tan s6 47Hz, khéi luong léch tam 6 Kg

3 KET QUA NGHIEN CUU VA THAO LUAN
3.1. Piéu kién thi nghiém

Trong luong qua 1éch tam trong hop tao dao dong co 3 loai: 4,5Kg, 6Kg, 8,5Kg dé lan luot thay doi
trong qua trinh thye nghiém. Dong thoi thay déi van toc quay cuia qua léch tim bang cach thay déi toc do
dong co qua bién tan, cac tin sd dwoc chon bao gom: 30Hz, 32Hz, 33Hz, 34Hz, 35Hz, 40Hz, 42Hz,
44Hz, 45Hz va 47Hz. Lan luot chon ting khdi lugng, mdi khdi lugng s& quay véi 10 tde d6 cua dong co
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ung voi 10 tan s6 noi trén. Mai 1an thi nghiem s lam 25 lan, lay trung binh cong luc cta 10 dinh trong 1
lan thi nghiém. Két qua thé hién bién do luc va tan s6 (Hinh 5 dén Hinh 16) va duoc xuat ra bang Excel. Sau d6
qui hoach gia tri trung binh cho mdi loai két hop giita trong lugng qué léch tAm va tan sd.

3.2. Anh huéng ciia tan s6 dén lwc thanh hai

Chon khéi luong léch tam cé dinh 1a 6 Kg, thay ddi lan luot tan s6 tir 30 Hz dén 47Hz . Két qua cho
thay khi ting gia tri tan s6 1én dong thoi gitr nguyén khdi lugng qua léch tam thi gid tri luc ciing ting theo
va nguoc lai. Nghia 13 khi ting s6 van téc ciia dong co thi luc héi ciing gia ting (Hinh 17) va Cong thuc
(1) véi R*=95,98%.
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Hinh 17: Quan hé gitra tan sb va luc

3.3. Anh hwéng caa khéi lwong qua léch tam dén luc thanh hai

Chon tan sb c¢6 dinh 1a 34Hz, thay d6i khéi lugng qua léch tam 1an luot 1a 4,5Kg. Két qua cho thay khi
tang gia tri khdi lwong qua léch tdm 18én ddng thoi gitr nguyén tan s thi gia tri luc ciing ting theo va
nguoc lai. Nghia 1a khi ting khdi lvong qua 1éch tAm ciia co ciu rung thi luc hai ciing gia ting (Cong thirc
2 va hinh 18) voi R?=99,99%

Y =+/28.755 + 0.378X2  (2)

Plot of Fitted Model
LUC = sqrt(26.75461 + 0.3778044*KLLT"2)
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Hinh 18: Quan hé gitra khdi lwong 1éch tim va luc
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3.3. Anh huéng ciia khoi lrgng qua léch tim va tin sé dén lue thanh hai

Nghién ctru 2 yéu té tac dong gdm tan sé va khdi luong banh 1éch tdm dén luc. Cac tan sé la 30Hz,
32Hz, 34Hz, 35Hz, 40Hz, 42Hz, 44Hz, 45Hz, 47Hz ung véi thay d6i khbi luong qua léch tam lan luot 1a
4,5Kg, 6Kg va 8,5 Kg. Cong thie (3) va hinh (19) cho thay khi ting gia tri khdi luong qua léch tim va
tan s6 thi gia tri lyc ciing ting theo va nguoc lai. Nghia 14 khi ting khdi lugng qua léch tAm va tan suit
dao dong cta co cu rung thi luc hai ciing gia tang v6i R?=95,93%..

Y = —9.542 + 0.448X, + 0.383X, (3)

Estimated Response Surface

LuUC

Hinh 19: Quan h¢ giita tan s6, KLLT va lyc

4 KETLUAN

Hién nay tai Viét Nam chua c6 mot cong trinh nghién ctru cac thong sé anh hudng dén luc hai trai ca
phé tai Viét Nam noi chung va tai tinh Dik-Lak noi riéng. Cac nghién ctru cta cac nha khoa hoc trén thé
giéi di cong bd thi phan 16n 1a 4p dung nguyén 1y dao dong dé tao ra luc hai trai ca phé. Tuy nhién, tai
mdi ving mién trong ca phé trén thé gidi lyc hai s& khac di boi nhidu yéu t6. Nghién ctru nay goép phan
vao viéc thu hoach ca phé theo hudng cong nghiép cho tuong lai tai tinh Dak-Lik tir d6 c6 thé nhan rong
cho cac viing mién khéc tai Viét Nam.

Qua thuc nghiém cho thdy mdi quan hé giita cac yéu t6 nhu tan sé rung cac thanh hai, trong luong
cua cac qua léch tam véi lyc hai dugc tao ra clia cac thanh hai ti 1¢ thuin vdi nhau. Nghia 1a khi ting tan
s6 cho dong co, hodc tang khdi luong cua cac qua 1éch tdm 1én thi lyc trén cac thanh héi ciing ting theo.
Diéu nay cho thiy ta c6 thé didu chinh luc hai pht hop véi ca phé cac ving mién khac nhau, hodc cho cac
vuon ca phé co ti 1€ trai chin khac nhau..

LO1 CAM ON

Bai bao duoc thyuc hién trén két qua nghién clru cua dé tai nghién ctru khoa hoc cip co s¢ tai Truong
bai hoc Cong nghiép TpHCM vo6i hop dong so: 71/HPD-DHCN ky ngayl2 thang 4 nam 2017, ma so
171.1021.
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