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NGHIEN CU’U THIET KE TOI U THONG SO CHI TIET MAY
LOT VO VA CAT LAT QUA THANH LONG

RESEARCH ON OPTIMIZING THE DESIGN PARAMETERS FOR A DRAGON
FRUIT PEELING AND SLICING MACHINE

Ho Triét Hung*, Banh Qudc Nguyén
B6 mén Ché tao may, Khoa Co khi, Truong Pai hoc Bach khoa,
Pai hoc Qudc gia Thanh phé HO6 Chi Minh

TOM TAT

Hién nay, trén thi trieong cé nhiéu loai mdy cat lat thanh long dwoc phat trién béi cdc cong
ty khdc nhau. Tuy nhién, hau hét cac mdy nay chi tdp trung vao qud trinh cdt lat sau khi da 16t vo
quda thanh long, dan dén viéc chwa toi wu dwoc thoi gian va ndng sudt van hanh. Dé tai nay huéng
dén viéc nghién ciru va thiét ké mét logi mdy céng nghiép tich hop ca hai chire ndang 16t vé va cdt lat
thanh long. Triede khi thiét ké, can tinh todn chinh xdc cdc théng sé vé kich thuée, vin toc va quy
trinh hoat dong, dwa trén cac dac tinh phdn cung nhu kich thuoc chi tiet, vt lidu, tinh chdt vt ly
cua vat lieu, bién dang cua qua thanh long va khoang cach kep. Tir mo hinh todan hoc voi cac thong
s6 thiét ké da xdc dinh, ta tién hanh mé phong va thiét ké mdy 16t vé va cat lat thanh long phit hop
véi chu ky cung cdp nguyén liéu. Nghién civu nay da ddt nén tang cho viéc tinh todn t6i wu héa ning
sudt ciia may.

Tir khéa: Cum dao cat; Mdy got vé va cat ldt qua thanh long; Phwong trinh xdc dinh vi tri.
ABSTRACT

Currently, the market offers various types of dragon fruit slicing machines developed by
different companies. However, most of these machines focus solely on the slicing process after the
dragon fruit has been peeled, which has not yet optimized operational time and productivity. This
research aims to design an industrial machine that integrates both peeling and slicing functions for
dragon fruit. Prior to the design phase, accurate calculations regarding size, speed, and operational
processes must be made, based on hardware characteristics such as component dimensions, material
properties, physical characteristics, dragon fruit shape profile, and clamping distance. Using a
mathematical model with defined design parameters, we proceed with simulations and the design
of a dragon fruit peeling and slicing machine that aligns with the material supply cycle. This study
establishes a foundation for optimizing the machine's productivity.

Keywords: Cutting blade assembly, Dragon fruit peeling and slicing machine; Position
determination equation.
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1. GIOI THIEU

Cay thanh long (tén tleng khoa hoc la
Pitahaya), thudc ho xuong rong, c6 ngudn gbc
¢ cac vung sa mac thudc Mehico va Colombia,
la mot loai cay nhiét déi mang lai nhiéu loi ich
cho stc khoe con nguoi nho gia tri dinh dudng
cao va cac hop chét hoat tinh sinh hoc, trong
d6 c6 chat chong oxy hoa tu nhién manh mé.
Tur than, hoa, vo, cui thanh long c6 nhiéu hoat
tinh sinh hoc ¢6 loi chéng lai cac vi khuan giy
bénh bao gdm vi khudn, nim va vi rat ciing nhu
cac bénh nhu tiéu duong, béo phi, ting lipid
mau va ung thu. Hon nita, chiét xuét thanh long
c6 dac tinh bao v¢ tim mach va gan, cling nhu
tiém nang prebiotic [1]. Thanh long duoc ngudi
Phap dem vao trong & Viét Nam trén 100 nim
nay, nhung mdéi dugc dua 1€n thanh hang hoa
tur thap nién 1980 [5]. Viét Nam tré thanh nudce
c6 dién tich trong thanh long 16n nhat chau A
va dugc trong & 63/65 thanh phd/tinh cua ca
nuéc va 1a nude xuat khau thanh long chinh
trén toan thé giéi [1]. Hién nay, nudc ta di xuat
khau thanh long qua nhiéu nuéc dudi dang qua
tuoi. Nham ting gia tri, thanh long dang duoc
ché bién thanh nhiéu san pham, tuy nhién diéu
nay dang bi giéi han vé ning suat do qua trinh
16t v6 va cat lat chua duoc t6i wu va mo rong.
Vlec san xuat quy mé 16n nhu vay dan dén yéu
cau vé cai tién quy trinh va cac khau trong qua
trinh ché bién thanh long, khoang mot phan ba
khdi lugng ban dau bi mat di, chu yéu o dang
vo sau qud trinh 10t vé thanh long. Theo bai
nghién ctru vé hinh dang [6] cua cac loai thanh
long, kich thudc duong kinh va chiéu dai duoc
nghién ctru dé dua ra mot phuong thirc chung
dé danh gia va phan loai. Sy phan loai d6 gitp
thiic ddy qua trinh co gii hoa trong qua trinh
nghién ctru. Khi xac dinh duogc kich thudc co
ban ciia qua, tir d6 nang cao ning suat va chat
luong ctia thanh pham. Thyc té hién nay, viéc
16t vo va cét lat thanh long chi 1 do cong nhan

lam, va chi c6 cac cong cu hd tro, chua ¢ may
ban tu dong ddy chuyén. Thanh long 1a loai trai
cdy ma thit va vo ciia ching c6 thé dugc tach
ra dé dang ma khong anh huong nhiéu dén viée
that thoat can ning. Ngoai quan cua trai thanh
long duoc danh gid qua tiy theo tiéu chudn
duoc dat ra [7]. Hién nay, yéu cau thuc té két
hop ddng thoi quy trinh cét va 16t vo thanh long
duoc dé xuat voi cac wu diém: chat luong lat
thanh long on dinh, nang suét 1on va tiét kiém
duogc thoi gian trong qué trinh cat lat. Tai thi
truong Viét Nam, thanh long c6 nhiéu loai cling
nhu céc gidng khac nhau. Mdi loai s& cho théng
s6 vé kich thudc qua khac nhau, vi vay vi¢c
tim hiéu vé kich thudc 1a yéu cau duoc cha
trong khi thiét ké may ban ty dong boc tach
va cat lat thanh long. San luong thanh long tai
Viét Nam hang nim khoang vai triéu tin, trong
d6 hau hét duoc dong goi va xuat khau tuoi ra
cac nudc 1an can va phan con lai dugc tiéu thy
trong nudc [8]. San luong san xuat ngdy cang
gia ting, diéu d6 day manh nganh céng nghiép
phu trg nham gia tang tinh kinh té cua nganh
néng nghiép noéi chung va san xuat thanh long
noéi riéng.

Theo nhu ciu thuc tién, viéc nghién ctu
vé thiét ké hé thong day chuyén ban tw dong cho
cong doan 10t vo va cit thanh long duogc dau tu
va nghién ciru. Bai bao dé xuat mot nguyén ly
may c6 san, mang tinh kha thi di va dang dugc
nghién ctru théng qua luan van tot nghiép tai
Trudng Dai hoc Bach Khoa Thanh phé H6 Chi
Minh. Nguyen Iy nay dya trén phuong phap
dong bo téc d6 di chuyén giira cac cum co ciu
dé dam bao hiéu qua hoat dong. M6 hinh toan
hoc dugc xay dung dua trén cac thong s6 thiét
ké ban dau nhu ning suét, gioi han khong gian
dé hd tro viéce tinh toan cac thong sb lua chon,
dia xich, khoang céch cum kep va kich thude
bang tai. Pé lam duoc diéu dé, viéc hiéu rd va
phat trién hé thdng 1a can thiét. Bai bao dua ra
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mo hinh tinh toan cac théng sb véi muc dich
tao ra may cat lat va 16t vo thanh long nhim
nang cao ning suat trong qua trinh cit lat.

2. XAY DUNG MO HiNH TiNH

2.1. Nguyén Iy chung hé théng may
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Hinh 1. So' do quy trinh ché bién

Nguyén Iy chung (Hinh 1) cho hé thdng
cit va boc tach thanh long phu thudc vao qua
trinh phan loai truéc do dé tinh toan duoc céac
thong s6 phut hop. Do d6, nguyén lidu dau vao
duoc cung cép phai dat cac yéu cau phu hop
v6i may veé kich thude, do dong déu, duge xur
1y vé sinh trudc tranh bui ban. Viéc dap tmg cac
yéu cau ddi véi nguyén liéu dau vao gitap dam
bao chét lugng thanh phdm va c6 do hao hut 1a
thip nhét. Pé c6 dugc ning suat mong mudn
can phai chuyén tir khdi luong thanh long vé
s0 lugng (kilogram sang s qua) tuong tng va
bu trir 10-20% san lugng 16i dé dam bao lya
chon phuong an phu hop vé1 kha nang ctia may.
Vi quy trinh san xuét tir, dua ra duoc mot so
d6 nguyén ly (Xem hinh 2) mang tinh phu hop
danh cho viéc thiét ké va tinh toan sau nay.
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Hinh 2. So d6 nguyén Iy ciia mdy got vé va cat ldt
thanh long

Qua thanh long (1) dugc cong nhan
van hanh dat trén bang tai (2) c6 gan cac khoi
V dé dinh vi thanh long. Cac cum giir thanh
long duoc gan trén bo truyén xich (3), hai bd
truyén xich dugc bd tri ddi xtmg qua bang tai
dé dam bao viée kep dugc thanh long. Xi-lanh
(4) truyén chuyén dong cho cum dao cit, cit
b6 hai dau theo chiéu dai qua. Qua thanh long
duoc gitr di dén dao (5), bi cit lam d6i va mdi
ntra theo mdi méng dan. O cudi mang dan s& bd
tri co cau lat dé dam bao qua thanh long dugc
1at sao cho mit bi cat d6i nam Gp xudng biang
tai. O cudi bang tai dau ra (8) co gin cac dao
cat 1at (10). Xi-lanh (9) ép tir trén xudng véi luc
vira du, thanh long nam trén ludi dao dugc xép
ludi hodc 6 vudng tiy theo nhu cau cat lat. Co
ché 16t vo 1a nén dé phén thit thanh long duoc
cit lat ra va gat vo dé thanh long dugc tach bo
vO vO1 rudt.

2.2. Nguyén ly dong b hé thong
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Hinh 3. Nguyén 1y dong bo
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Heé théng may dugc phan thanh cac cum
theo chtrc ning s& giup viée tinh toan va dong
b6 hé thong dé dang hon (Xem hinh 3). Véi hé
thdng cit hai dau do xi-lanh thuc hién, hanh
trinh va vén tdc cua xi-lanh du:orc hé thong didu
khién dam nhéan. O cum cép, co ciu cum giir
dic trung ddng thoi duoc truyén chuyén dong
bang bo truyén xich, viéc diéu khién va tinh
toan hai bo truyén xich dé mdi bén gilt dugc
trai thanh long 1a mot vin dé quan trong. Néu
luc kep khong dang do sai 1éch vi tri ctia co cdu
hai bén c6 thé din dén hu hong cho trai thanh
long. Ngoai ra, cum cép bang bang tai ciing 1a
mot van dé 16mn.

Hinh 4. Cum giir thanh long

Bai nghién ctru tap trung viéc tinh toan
s6 liéu cho qué trinh déng bd van tdc cua ba
cum bao gdm cum cép (2), cum giit (3) (Hinh
4). M6 hinh da dugc hoan thién va thir nghiém
voi céc kich thude qua thanh long khac nhau,
cho thay kha niang xac dinh cac thong sé hinh
hoc phu hop cho may boc tach vo thanh long
v6i nang suat mong mudn.

Céac cum giir thanh long duoc gin trén
b truyén xich. Khi trai thanh long tiép xtc véi
cum gitr s€ l1am 10 xo ctia cum bi nén lai, déng
thoi 10 xo cling s€ tadc dong mot luc tro lai trai
thanh long tao thanh luc kep vura du. bé dam
bao rang cum gitr ludn kep duoc qua thanh
long thi phai xac dinh duogc vi tri cua thanh
long so v&i cum gitr. Vi vay, khoang nay phai la
khoang cb dinh. Phuong an dinh vi thanh long
trén bang tai dau vao 1a: Dung 2 khdi V ngin
gin trén tAm cac tAm cua bang tai. Kich thudc
cua thanh long phai nho hon duong kinh ctua
dia xich dé tranh va cham gilta cadc cum.

3. THIET LAP THONG SO VA MO HINH
PONG BO

3.1. Trinh ty tinh toin dwgc thuc hién theo
cac budc

3.1.1. Tinh toan trén cum giir

Do maéy c6 kich thudc han ché va anh
huong boi duong kinh cua thanh long, nén khi
tlnh toan thiét ké may ngoai ning suat ctia may,
can thu thap kich thude thanh long dé lva chon
khoang céch thich hop gitta cdc cum lam viéc.
Vi tri va thong sb cac dia xich da duoc thir
nghiém, do d6 budce tinh todn dugc thuc hién
tor cum gitt thanh long, viéc déng bd van toc va
vi tri twong dbi giira bang tai voi cum giit anh
huong truc tiép kha ning giir trai thanh long.

3.1.2. Tinh todn trén cum cip nguyén lié¢u

Ning suit dap ung va khong gian kich
thudc may con lai s& duoc ding dé tinh toan
bang tai dau vao, s& dé dang ddng bod vén toc va
vi tri voi cum gitr. Bang 1 trinh bay céc thong
s6 dau vao va cac thong sb can tinh toan dé
dong bo van tdc gitra cac khau.

Bdng 1. Cdc théng s6

Théng sb Ki hiéu
Ning suat yéu cau (qua/gid) N
Chiéu dai thanh long (mm) 1,
Budc xich bang tai va dia xich (mm) P,
Khoang cach gitra cac cum gilr (mm) k.
S6 cum giir (cum) N,
S6 rang banh xich (ring) V4
Puong kinh vong chia rulo (mm) P.D
Puodng kinh vong chia dia xich (mm) Dp
SO cum gitr trén 1 vong dia xich (cum) N,
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3.1.3. Tinh toan trén dia xich

Sau khi Iya chon dia xich phu hop va
quyét dinh s lwong cum giit trén 1 vong dia
xich (tuy theo kich thudc qua), tinh toan khoang
cach phan b gitra cac cum. Khoang cach cum
gitr thanh long:

Ke = 1 (mm) (1)

Bang 2 trinh bay thong s6 phu hop va
t6i wru nhéat cho may ddi voi cac kich thude qua
khéc nhau, tat ca thong s6 da duge thir nghiém
va tinh toan ctia nhém nghién ctru, khuyén nghi
nén sur dung.

Bang 2. Voi khoang cach cum gitr va dia xich

A ch,h Khoang
£ N (so thwéce ,
Z (s0 D c cach
rang) (mll;l) cum thanh cum giir
g giir) long im g
kc
1, (mm)
24 291.9 4 <145.95 6p,
28 340.29 4 <170.14 p,
32 388.71 4 <194.35 8p,
36 437.75 4 <218.57 9p,
40 485.6 4 <242.28 10p,
Budce xich p, = 38.1 (mm)

Cong thuc tong quat va thong sb dé thiét
ké may phu hop véi nhu cau. O cum cit hai
dau, chi tinh todn s6 vong quay ciia dia xich, vi
chi can dia xich dap tng duoc toc d6 quay nhur
vay la dam bao dugc khdi lugng, co cong thirc
tinh toan. S6 vong quay dia xich (v/p):

n=— )

"~ 60XNg

Chiéu dai cua day xich s& tury thudc vao
nhu cau va kha nang dap img dién tich ciia may,
tuy nhién khuyén nghi tinh todn chiéu dai day

xich dé téi wu dién tich may theo cong thirc sau.
Khoang cach truc (mm):
a=2x 3)

Chiéu dai day xich (mm):

Lz2xa+n><Dp;(L§kc) (4)
3.1.4. Tinh todn trén bdng tdi cdp liéu

O bang tai cap liéu, gitr thanh long nam
trén hai khoi V ngan 1a 1 cum gitr, va mdi khoi
V s& dugc gan tai trung diém cua moi tam bang
tai va c6 khoang cach vira du dé¢ phu hop voi
kich thude thanh long, khodng cach gifra hai
khéi s& duoc tinh theo cong thuc:

Khoéng cach gitta 2 khdi V (mm):

lu
Key < 2 (mm) (5)
C

B6 tri khoang cach gitra 2 cum gitr dé
khoang céch gitra 2 qua thanh long khong bi va
cham vé&i nhau, va t6i uvu khong gian cua may:

Khoang cach gitra 2 cum gilr (mm):

K, =2xK, (6)

Sau khi x4c dinh dugc khoang céach
gitra 2 cum gitr, van toc bang tai duogc tinh theo
cong thurc dé dap rng nang suat yéu cau.

Van toc bang tai (mm/s):

v = KN (7)

3600

Sau khi ¢6 duoc van toc bang tai va
chon lya bang tai cung duong kinh rulo phu
hop, s6 vong quay rulo dugc tinh nhu sau:

Sb vong quay trén rulo (v/p):
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Vx60

— 8
M = TxPxD (8)

3.2. Ung dung thuc té

Qua mo hinh toan hoc ¢ trén, dudi day
nhom tac gia da tinh toan véi phuong an dap
ung cho loai thanh long c6 kich thudc 110-
125mm, ning suat 1200 tan/h tuong ung voi
khoang 2400 qua/h.

S6 cum gitr thanh long va dia xich duogc
lra chon theo bang 3 véi kich thudc chiéu dai
thanh long 145mm <145.95 mm.

Bang 3 1a thong s6 dia xich dugc chon.

Bdng 3. Théng soé dia xich

Ky hiéu Théng s6
Z 24 rang
D, 312 mm
D 219.9 mm
P 38.1 mm

Mot vong dia xich duogc gén bdn cum
gilr qua thanh long. Nhu vay, khoang cach gitra
cac cum giir:

e === 22 = 6x38.1 = 228.6 (mm)
Nc 4

Sb vong quay cua dia xich dé dat ning
suat 2400 qua/gio:

N 2400
n= =
60XN.  60x4

=10v/p

Thong s6 bang tai xich tAm: P, =38.1 mm.

Khoang cach gitra 2 khdi V:
o _ 145 _ gg s
Kew < e 3.8 (tam)

Chon khoang céach tuong ung voi 3
tam: 3 x 38.1 = 114.3mm (tinh tr trung diém
moi tam).

Khoang cach can thiét giita 2 qua thanh
long trén bang tai:
K =2xK_=2x3=>6 (tam)

Vi tri thanh long céch dia xich mot
khoang dé dong bo:

6 x P_=22.6 (mm)

Tir ning suét 2400 qua/gio => Van tdc
bang tai can thiét:

KgxN  228.6x2400

3600 3600

= 152.4 (mm/s)

Bang 4 trinh bay thong sé rulo dugc
chon.

Bdng 4. Théng s6 rulo

Ky hiéu Théng sb
P.D 153.2mm
P 38.1 mm

Sb vong quay trén rulo:

_ ¥X60 _ 152.4X60
T mxP.D  mx153,2

n, ~ 18,99 (v/p)

Trén day la phan tinh toan cac thong sb
can thiét ciia may 16t vo va cit lat thanh long
dé dap ung dugc ning suat 2400 qua/gid cua
nhém tac gia.
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4. KET LUAN

Bai bdo dua ra phuong 4n thiét ké may
16t v6 va cét lat thanh long dua trén ning suat
lam viéc mong mu6n nham tinh toan cac thong
s6 van tdc bang tai dau vao, bang tai dau ra,
dia xich. Céc dai lugng vao thong s6 tinh toan
duoc tuy chinh dé phu hop véi kich thude qua.
Viéc thiét ké dua trén nang suit 1am viéc cua
may gitp linh hoat trong qué trinh san xuét,
phit hop véi quy mé san xuat. Bai nghién ctru
nay budc dau da hinh thanh cac cong thirc co
ban nhat cho qué trinh thiét ké mdy 10t vo va
cét lat thanh long. Qua day, cod the dua vao do
dé tinh toan céc thong so khac vé may dé dam
baq dap tmg cac thong sb yéu cu va chi phi san
xuat.
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