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TOM TAT

Hién nay, may got vo ca rét theo co ché nhiéu ludi cat bé tri theo cung tron da dugc thiét ké va phat
trién boi nhiéu quéc gia trén thé gidi véi nang sudt Ién nham dap ing ngudn cau cda thi trudng.
Dé tai tap trung vao phan tich quy dao di chuyén va luc tdc dung cla cum cat chinh trong méy
got v ca rét cong nghiép. Trudc khi danh gid, quy trinh cat clia cum got ca rét sé dugc md phong
dudi dang phuong trinh toan hoc dua trén cac thong sé ti phan cing nhu: kich thudc ctia cac chi
tiét, thong sé vé ma sat gilia cac khdp ndi, vat liéu, tinh chat vat ly ctia vat liéu, bién dang clia cli ca
rét va luc got vo ca rét. Dua trén mé hinh toan véi cac thong so thiét ké da xac dinh dugc thai gian
cum dao quay trd lai vi tri ban dau, biéu d6 thai gian pht hap véi chu ki dép tng trong qué trinh
got v ca rét. Ngoai viec méd phong chinh xac qua trinh dao déng clia cum dao, mé hinh con cung
cdp kha nang hiéu chinh linh hoat dé pht hop vdéi cac kich thudc va dac diém khac nhau clia cl
ca rot trong thuc té san xudt tai Viet Nam. Bay la mot budc tién quan trong hudng dén noi dia hda
céng nghé, dac biét trong béi cdnh cac dong mday nhap khau con cé gia thanh cao. Bang cach xay
dung co s& toan hoc rd rang, nghién cliu gitip cac nha san xudt may trong nudc cé co sé khoa hoc
dé thiét ké va cai tién thiét bi, tir d6 nang cao hiéu quéa san xudt va gidm chi phi dau tu cho doanh
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nghiép. Nghién ctiu da tao tién dé cho qua trinh tinh toan toi uu nang suat ctia cum cat.
Tu khoa: may got vo ca rot, dao dong tat dan, phuong trinh vi phan cép hai

GIGI THIEU

Carétla mot trong nhiing loai rau dugc tiéu thu nhiéu
nhét véi hon 37 triéu tdn dugc sdn xuit mo6i nam trén
toan thé gi6i!. Viéc sin xudt quy mé 16n nhu viy din
dén yéu ciu vé cai tién quy trinh va cac khau trong qua
trinh ché bién ca rét, khoang 11% khdi lugng ban dau
bi mét di, cht yéu & dang vo, cti va thit dinh lién. Theo
bai nghién cttu vé hinh dang ctia cac loai ca rét2, kich
thudc duong kinh va chiéu dai dugc nghién ctiu dé€
dua ra mot phuong thiic chung d€ ddnh gia va phan
loai ca r6t. Su phén loai d6 gitp thuc ddy qua trinh co
gi6i héa trong linh viic ché bién ca r6t. Cac hé théng
mdy c6 diu vao kich thudc qua 6n dinh hon, tit d6
ning cao ning sudt va chit lugng ctia thanh phim.
Cho t6i thoi diém hién tai, thi trudng c6 nhiéu co ché
got vo ca r6t khic nhau v6i nhiing vu diém va nhugc
diém riéng. Hai nguyén Iy got vo ca r6t phd bién hién
nay c6 thé k€ dén nhu sau: danh sach vo bang long
quay va chu6t vo ca rét theo chiéu dai ct. Trong dé
phuong phap chudt theo chiéu dai dat dugc tilé thanh
phédm cao va dugc dp dung nhiéu & cic dong mdy tan
tién hién nay. Céc nghién ciiu vé€ co cdu chuét dugc
phat trién manh bai cdng ty HEPRO', cong ty din ddu
vé€ linh vuc nay, cac nghién ctu dugc dang ky bing
sing ché3~> va dugc thuong mai héa. Hién nay co
ciu® dugc st dung rong rai nhit véi cdc uu diém: chat
lugng got vo cao, nang sudt 16n va khong can cung cdp

nudc trong qua trinh got. Cac dong mdy st dung co
ché nay c6 cong suit bt ddu tit 3000 ct/giv, tuong
ung v6i 3 + 4 ta/gi¢ va phtt hgp véi moi loai ca rét
¢6 chiéu dai t6i thiéu 1a 160 mm, dudng kinh 25 + 65
mm vé6i 18-20% hao hut sau khi got°.

Tai thi trudng Viét Nam, giong ca rét dugc st dung
rong rai c6 chiéu dai tit 180 + 230 mm, dusong kinh
khodng 45 mm véi khdi lugng dao dong tii 110 = 150
gram. San lugng ca r6t ndm 2021 dat 90 nghin tén,
trong d6 3/4 dugc dong goi xuat khéu ra cdc nudc lan
cén va phan con lai dugc tiéu thu trong nudc. San
lugng san xudt ngay cang gia ting, diéu d6 ddy manh
nganh cong nghiép phu trg nhim gia tang tinh kinh t&
ctia nganh nong nghiép néi chung va san xudt ca rét
néi riéng. Nho vao sy chénh léch gid ctia san phim
thd va san phdm da qua so ché (sau khi got) chinh
vi vy nhu cdu méy got vo tu dong d€ nang cao ning
sudt va gidm thiéu chi phi lao dong. Tuy nhién cic hé
thong mady tién tién trén thé giéi hién nay (HEPRO)
6 chi phi rdt I6n, chua phu hgp véi thi truong Viét
Nam hién nay

Theo nhu ciu thyc tién, mot trong nhiing vin dé can
giai quyét hién nay la giam chi phi mdy got vo ca rot dé
pht hgp véi thi truong Viét Nam. D€ lam dugc diéu
dé, viéc hiéu r6 va phat trién hé thong la cin thiét. Bai
nghién ctiu dua ra mo6 hinh todn dé tinh toén lyc va
mo phong quy dao chuyén dong ctia cum cét nhim
nang cao qua trinh cat.

Trich dan bai bao nay: Quéc Nguyén B, Hoan N, Hoang San P. Mé hinh quy dao di chuyén ctia cum cét
trong may got vé ca rét. Sci. Tech. Dev. J. - Eng. Tech. 2025; 8(3):2607-2611.
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PHUGONG PHAP NGHIEN CUU

Mé ta chung cum cit:

Co ché lusi dao lic song song dugc st dung rong
trong cic hé thong got vo véi hinh dang dai va tron
trong néng nghiép. Tuong dong véi quy trinh tha
cong tai gia, st dung mot con dao bao, ty lugi dao
1én than ct véi gbc do va luc phtt hgp sau d6 bao theo
bién dang cta ct. Dic diém ndi bat & co ché nay la
hai cum dao giéng nhau sé dugc b tri song song d6i
dién nhau cong thém véi t6c d6 di chuyén ctia con lan
da ddy ning sudt got vo 1én muic cong nghiép.

Mbi mét cum dao (Hinh 1) nhu vay sé dugc ¢ dinh
G 8 vi tri quanh mdt vong cung. Dau tién la mot chi
tiét ndm trung gian gitta khung mdy va phén con lai
ctia cum dao. Tiép d6 la hai bo phén got dugc bo tri
dai xting v6i nhau, néi véi khung méy qua bén ban 1€.
Hai bd phan c6 vai tré ngang nhau nhung mét bén c6
thém mot 10 xo nho bit v6i khung mdy va ranh tinh
chinh vi tri. Sy khdc nhau nay chi nhdm muc dich
dich chinh hai bd phén got vé tim hoat dong clia may
va khong anh hudng dén phén tich luc hoc. Lo xo0 16n
ndi gitia hai bo phan got chinh la tac nhan dua dao got
quay V€ trd lai vi tri tinh sau khi mot ct ca ré6t vita di
qua d€ san sang cho mot cu khac di vao.

Hinh 1: Cum dao ctia mdy HEPROUP-8000°

Cudi cung chinh la dao got vo ca rét, néu quan sat tit
trén xudng (Hinh 2) ta sé thiy ban ddu dao da dugc bs
tri goc nghiéng phu hgp so v6i phuong bao, viéc nay
giip cum got dé dang bit 1y phan thin cta ca ngay
khi tiép xuc. Lién sau dao bao cé mot cti chin nham
dam bao do sau bao trong sudt qud trinh ct di qua
cum dao. Bén canh d4, con mot 16 xo buém ndm bén
trong dao got giup hai bén dao c6 thé dé dang bung ra
theo bién dang ctia cti ca rét.

Hinh 2: Dao got trong qua trinh hoat dong ctia may
HEPRO UP-8000°

So d6 cum dao cit:

Sau khi da phén tich cdu tao chung ctia co ché lu6i
dao lic song song thong qua vi du tu Hinh 2, céc chi
tiét dugc thiét k€ va mo phong lai. Nhu vay ta dugc
Hinh 3 phong lai theo co ché phia trén.

1 Trong 45

1 Ld xo dUR com dao v v Brd
fran iy

2 Lo dao gat cd rdt

3 Tedn b com dao

Hinh 3: M6 hinh minh hoa

L4y trudng hgp toan bd cum dao ndm & vi tri vudng
goc v6i mat dat va xem toan bo cac chi tiét dinh lién
v6i dao got ndm doc 1a bo phén dao got. M6i mot
bén cum dao déu dugc bd tri theo hinh binh hanh va
dugc n6i voi nhau thong qua 16 xo 16n & chinh gita.
Dé thuén tién cho tinh todn, by phan dao got sé la mot
khdi c6 trong lugng riéng.

Dé€ hiéu r6 vi sao viéc hinh thanh phuong trinh 13 cin
thiét d€ chon ra giai phap t6i vu nhiét, so luge quy
trinh hoat dong ctia may dién ra nhu sau: bang truyén
hinh chit V dugc tao thanh ti hai bo truyén dai sé dua
nhiing ct ca rot da qua qua trinh vé sinh va chon loc
tién vao khau cit got. Két thic b truyén dai 1 hai
banh lan mot trén mot dudi duge boc mét 16p vat liéu
mém va cé tinh ma sat phtt hgp nhidm duy tri luc got
trong sudt qud trinh hoat dong. Sau d6 ct tiép xic véi
cum got va dao got sé thuic hién nhiém vu ctia minh,
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do chiéu dai ctia ca t6i thiéu la 160 mm nén hai banh
ldn tuong ty nhu & phia trude cum got dugc lap dit
thém lién sau. Nhu vdy két thuc mot chu trinh, ct
dugc bao & hai vi tri d6i dién nhau. D€ bao sach phan
vo con lai, chu trinh trén tiép tuc lip lai nhung cum
dao dugc lap & goc do khac. Mdu chot quyét dinh
ndng sudt got mot cl ca rét sé dugc quyét dinh dua
trén thdi gian cum dao got hoan lai vé vi tri tinh va
san sang cho cu tiép theo di vao.

Dua vao qua trinh do dat va kiém chiing véi cac giong
ca r6t thong dung nhit ¢ Viét Nam, géc ma b phan
dao got I6n nhéit & méi bén khong qua 10 d6. Vay nén
bai todn dit rala thoi gian d€ cum dao got tii vi tri m&
ral6n nhét cho dén khi gdn nhu diing im vé vi tri ban
dau. Theo nhu céng bo clia nha san xuit ning suit
t6i da cia may la 8000 cti/gio, tuong duong véi 0,45
gidy/ct nhung déi véi nhu ciu san xudt ctia cac ho
viia va nho & nudc ta chi roi vao khoang 1500 ct/gid,
tuong duong véi 2,4 gidy/ct. Tu d6, ta két hop cac
thong s6 khac sé dugc miéu td & muc ti€p theo véi cac
thong s6 phia trén va tinh todn tim ra phuong trinh
quy dao theo thdi gian. Sau cting 1a kiém nghiém lai
va diéu chinh.

KET QUA

Bang 1: Giai thich cac ky hiéu

STT  Thong s6 Ky
hiéu

1 Goc cum dao so véi phuong thing 0
diing

2 Vén tdc goc 6

3 Gia téc goc 6

4 Do cing ctia 16 xo K

5 Do dai ctia thanh 1 1

6 Khodng cdch vi tri 10 xo bat véi d
thanh 1

7 Khoi lugng bo phéan dao got M

8 Gia t6c trong trudng g

9 He s6 luc can khong khi B

10 Moment quéan tinh I

Céc ky hiéu dugc st dung trong nghién ctiu dugc tom
tat 6 Bang 1. Theo m6 hinh dong hoc (Hinh 3), khi
ca rét vita di qua toan bé cum dao got, cum dao dao
dong vé vi tri can bang v6i khong vén tdc dau va goc
ban d4u. Theo do, chiéu duong cta phuong trinh va
hudng luc va d6 16n ctia cic momen xo0dn dugc xac
dinh trong so d6 phan tich luc (Hinh 4) va Bang 2.

! %
| Outing Fam
| PR
L e ry.
L) 4 *
I | BH .
i | Y
1 | — T g
| - M8
! L
iV Kdsin(8)x,
' o m
! Xl i
| 1
! Mglsin(8)
|
Hinh 4: So d6 phan tich luc
Bang 2: Momen xoan tac dung
Momen xodn  Cdanh tay don Luc
Cum dao l Mg sin6
Lo xo d cos0 Kd sinf
Can BO

Ap dung dinh luat D’ Alembert trong dong luc hoc
téng quét trong”:

Ié:ZTor‘]ue:_Tcmdao_rlxo_fcn (1)

= M.I?>.0 = —M.g.5in6.1 — K.d>*.sinfcosd — B.O
= MP20+BO+ (Mgl+K.d*).0=0

Trong cong thic lugng giac, diéu kién goc trong
phuong trinh nho hon 10 d6 nén sin 6~ ~6 va cos 0
~1.

Dé tim dugc phuong trinh géc bién thién theo thoi
gian 0~(t) ap dung cong thiic phuong trinh vi phin
béc hai cho ham géc 1a:

AB+BO+CO=0 )
Trong do:
« A=MI
« B=B

« C=Mgl+Kd?

Mot phuong trinh vi phan bac hai ¢6 thé dugc biéu
dién bing moét phuong trinh déc trung c6 dang:
AA?4+BA+C=0
Theo R.C.Hibbeler” phuong trinh A c6 dang:

A (t) = e (CicosBt + CysinPr) 3)

Do dugc tha tu do khong van t6c dau tii vi tri ban dau

. 0(0) = 6
Y 60 = 0
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Ci =6y C1 =6
aCy+BC =0 Cy =t
Nhu vdy phuong trinh (3) trd thanh:
0 (t) = Bpe™ (cosPt — gsinBt) (4)

B
Mo hinh héa phuong trinh:
Chon mot b thong s6 ban dau nhu Bang 3:

Bang 3: Cac thong s6 mau

Kyhiéu Gidtri Ponvi

®9 8.86 do

M 1.6 kg

B 4 N. m. s/ rad
g 9.81 N /m?

1 0.1 m

d 0.05 m

K 170 N/m

Ap dung cong thiic giai phuong trinh vi phan béc hai
(4) ta dugc phuong trinh 6(2):

0 (1) = 8,86¢™ (cosBt — %sinﬁt)

Trong do:

_ B
A= —5ur

_ /MgIl+K.d B 2
B= M2~ 2MI?
THAO LUAN

Vi tri ctia dao cét theo phuong thdng ding dugc mod
ta & Hinh 5. Nhu vy, bién d¢ dao dong 16n nhat cua
lu6i dao 1a £5, thoi gian d€ lusi dao 6n dinh la 1s.
Day 1a bién do va thoi gian phtu hgp d€ cum dao cit
dat d6 6n dinh d¢€ thuyc hién viéc got vo.

15}

Hinh 5: D6 thi dao dong tat dan

KET LUAN

Bai bdo thiét lap va mo phong lai géc di chuyén cua
cum got vo theo thdi gian, ndm bat dugc thdi gian
cum dao héi vé vi tri ban dau. Céc dai lugng c6 thé
dugc diéu chinh sao cho phit hgp véi quy mé san xuat
yéu cdu. Hon thé nita, hé thdng c6 tinh linh hoat, phu
hgp vé6i nhiéu loai cti khac nhau. Bai nghién ctiu nay
1a mot trong nhiing budc dau tién trong qua trinh tinh
toan, mo phong quy dao di chuyén ctia cum dao cit,
ti d6 gitp t6i uu chiéu siu cit va nang sudt dé dap ting
v6i nhu cdu thi trudng.

LOI CAM ON

Chung t6i xin cdm on Trudng Pai hoc Bach khoa,
PHQG-HCM da hd trg cho nghién ctiu nay.

XUNG POT LOI iCH

Nhom tac gid xdc nhén khong c6 xung dot lgi ich
trong qua trinh nghién ctiu bai bao nay.

PONG GOP CUA TAC GIA

Nhoém téc gid van dung cac kién thiic vé€ dong luc hoc,
budc dau phén tich va cho ra dugc thoi gian t6i thiéu
débao mot cu ca rot. Cac thanh vién déu c6 dong gop
nhu nhau trong nghién ctiu nay.

TAI LIEU THAM KHAO

1. TFAOSTA. Food and Agriculture Organization of the United Na-
tions. FAOSTAT Stat Database. 2013;.

2. Snee DR. A useful method for conducting carrot shape studies”.
Journal of Horticultural Science. 2015;47(3):267-277.

. GmbH H. Peeling machine. European Patent Office EP. 1997;0.
4. GmbH H. Messereinheit zum Schélen von langgestrecktem
Schalgut. Deutsches Patent- und Markenamt DE. 2016;10.

5. GmbH FFE. Schnitteinheit einer Schélvorrichtung. Deutsches
Patent- und Markenamt DE. 2016;10.

6. GmbH HEPRO. Universal Peeling Machine Hepro UP-
8000";Available  from: https://www.hepro-gmbh.de/en/
products/up-8000.

7. RCHibbeler. Dynamics”. Pearson Prentice Hall, United States of
America; 2010.

w

2610


https://www.hepro-gmbh.de/en/products/up-8000
https://www.hepro-gmbh.de/en/products/up-8000

Science & Technology Development Journal - Engineering and Technology 2025, 8(3):2607-2611

8 Open Access Full Text Article

Research Article

A Dynamic model of cutting cluster motion in carrot peeling

machine

Banh Quoc Nguyen'?", Nguyen Hoan'2, Pham Hoang Son'-2

Use your smartphone to scan this
QR code and download this article

'Department of Manufacturing
Engineering, Faculty of Mechanical
Engineering, Ho Chi Minh City
University of Technology (HCMUT), Ho
Chi Minh City, Vietnam

’Hé Chi Minh Vietnam National
University Ho Chi Minh City, Ho Chi
Minh City, Vietnam

Correspondence

Banh Quoc Nguyen, Department of
Manufacturing Engineering, Faculty of
Mechanical Engineering, Ho Chi Minh
City University of Technology (HCMUT),
Ho Chi Minh City, Vietnam

HK Chi Minh Vietnam National University
Ho Chi Minh City, Ho Chi Minh City,
Vietnam

Email: bgnguyen@hcmut.edu.v
History

e Received: 17-09-2023

e Revised: 09-11-2024

o Accepted: 05-08-2025

e Published Online: 12-09-2025
DOI :
https://doi.org/10.32508/stdjet.v8i3.1201

‘ '.) Check for updates
|

Copyright

© VNUHCM Press. This is an open-
access article distributed under the
terms of the Creative Commons
Attribution 4.0 International license.

° \=
W\

VNUHCM PRESS

ABSTRACT

Carrot peeling machines incorporating multi-blade mechanisms arranged along a circular arc have
been developed globally to meet growing market demands through high operational throughput.
This study presents a comprehensive analysis of the motion trajectory and force interactions of the
main cutting assembly in an industrial-scale carrot peeling machine. A mathematical model of the
peeling process is established using key design and physical parameters, including component ge-
ometry, frictional characteristics of mechanical joints, material properties, carrot morphology, and
the required peeling force. The model facilitates prediction of the return time of the cutting blades
to their initial position, with the derived time-response diagram correlating to the dynamic cycle
of the peeling operation. The model not only accurately captures the oscillatory behavior of the
cutting unit but also supports flexible parameter adjustment to accommodate the diverse size and
shape variations of carrots in domestic agricultural production. This work constitutes a pivotal ad-
vancement toward the localization of peeling technology, addressing the economic constraints
posed by high-cost imported machinery. The study provides a solid scientific basis for domes-
tic equipment manufacturers to design, simulate, and optimize peeling systems, ultimately im-
proving production efficiency and reducing investment costs. Additionally, the developed model
forms the foundation for future research focused on productivity optimization of the cutting assem-
bly.Currently, carrot peeling machines employing a multi-blade mechanism arranged in a circular
arc have been designed and developed by various countries worldwide to meet the high demand
of the market. Throughout this paper, the focus will be on analyzing the trajectory and the forces
exerted by the primary cutting assembly in industrial carrot peeling machines. Before evaluation,
the process of the peeling component will be mathematically modeled based on parameters such
as: dimensions, friction, material properties and the peeling force. Consequently, based on the
mathematical model with initial design parameters, the paper uncovered the graph of returning
time in the peeling component. The resulting time gap aligns with the response cycle during the
carrot peeling process. This study has established a foundation for optimizing the productivity cal-
culation of the peeling component.

Key words: carrot peeler machine, damped oscillation, second-order differential equation
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