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LICH SUHINH THANH VA PHAT TRIEN

Hoc vign Nonpg nghiep Viét Mam (trndoe
kia i Dyi hoe Méng aghifp T) duge thinh 1ip
ngdy 1211956 (then Nghj dinh ) HJ'H'L-NB
cis B Nong lam) vin tén goi truong BE-hoe
Mong lam tm xd Quynh Do, huvién Thanh Tri,
tnh - Hi Bdog win didéne tich 100 ha Bl do
Trnmge i 3 Khoa vin 4 ngi!nh b, ngd@nh Cao
khi hod nong nghiép lae bay gio thuje khoa
Mong hoe wva oo T gido  vién

Thing 12 nam 1955, nganh Co khi ndng
nghigp duge tch  khai khoa Nong hoe thinh
khoa Co khi ning nghigp. Tnwmg  khoa 18 K5,
I:}‘lrﬂi'\“inl-llfm.bil.hu:hih@k-iﬁm;ﬂmjﬁn Quay:

Nam 1965, mir them nginh dio tae Dicn
=t ki hodt ning nghisp nén nr do khoa Cor khi
I".—-' néng nghisp A6 tén thanh khoa Co - Exén va mang
tén dd den ey nay. Khidd, Khoa oo 5 bé min

Trong qui trinh phii rriéncch thieh ip thém
e bd mdn mdd, 3én ndim 2012 Khoaed 8 bd mén.

B Miim 2017, Xuwong Co dién cia Vién phat
PHO TRUONG KHOA PHO TRUONG KHOA tifa cing nehé Co Didn Lhi.lj.'l::n vi Khwd

TS NGUYEN THEHIEN  TSNGUYENCHUNGTHONG: hjnh fip Xuimg Co dién (inve thude  Khod).

Ml 2022, st nhidu fn theh, st phip v
déii tén, hidgn may Khow of 8 donovi tiee thude,
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KHOA CG - BIEN: MOT SO THANH TUU
GIAI DOAN 2017-2022

Nghi dinh s6 53/NL-ND do B Nong
Lam ban hanh ngay 12/10/1956 thanh lap
truong Pai hoc Nong 1am (Hoc vién Nong
nghi¢p Viét Nam ngay nay). Khi do, nganh
Co khi néng nghiép, tién than cua khoa Co
- Pién ngay nay, nam trong khoa Nong
hoc. Thang 12/1958, Chinh phii quyét dinh
sat nhap truong Pai hoc Nong 1am véi mét
sb vién nghién ctru vé tr?)ng trot, chan nudi
thu y, 1am nghiép thanh Hoc vién Nong
lam. Cung véi do, nganh Co khi nong
nghiép duoc tach khoi khoa Nong hoc dé
thanh 1ap khoa Co khi nong nghié¢p. Nam
1965, Khoa m¢ thém nganh dao tao Pién
khi héa nong nghiép va tir do, khoa Co khi
ndéng nghiép duoc ddi tén thanh khoa Co -
Pién va mang tén d6 dén ngay nay.

Trai qua nhiéu giai doan, cung vdi su
d6i méi va phat trién cia dat nudc noéi
chung va su 16n manh cua Hoc vién Nong
nghiép Viét Nam noi riéng, khoa Co - Dién
ngay cang truéng thanh vé doi ngii can bo
giang day, co s¢ vat chat, quy mo dao tao,
... Trong nhiing nam qua, Khoa khong chi
dao tao cho dat nudc ngudn nhan lyc chat
lugng trong linh vuc co dién, ma cac cong
trinh khoa hoc, dé tai nghién ctru cia Khoa
con duoc tmg dung rong rii trong thyc té
san xuat, dong gop rat 1on vao viéc nang
cao nang sut lao dong, san lugng san xuét
nong nghi¢p. Nhin lai giai doan 2017 -
2022, trong bbi canh cudc cach mang cong
nghé 4.0 dang bung nd6 manh mg, khoa Co

TS. Nguyén Xuin Trudng
Truong Khoa

- Pién di c6 nhiéu d6i thay ca vé chat va
lugng, dat dugce nhiéu thanh tich ndi bat
trong cong tac dao tao va nghién ctru khoa
hoc, tiép tuc khéng dinh vi thé cia minh
trong linh vuc co dién ndng nghiép.
CONG TAC PAO TAO

Vi nhiém vu chinh tri hang dau 1a dao
tao nhan lyc dap tng nhu cau xa hoi va
cudc cach mang cong nghé 4.0 dang dién
ra vO cung manh mé, tir nam 2017, ngoai
hai nganh hoc truyén thong 1a K¥ thuét co
khi va Ky thuat dién (trude day 1a Co khi
ndng nghi¢p va Dién khi hda nong nghiép),
khoa Co - Pién dd m¢ thém nhiéu nganh
hoc méi mang tinh chién luge. Cho dén
nay, Khoa dang quan 1y, dao tao 05 nganh
bac dai hoc (K¥ thuat co khi, K¥ thuat dién,
K¥ thuét diéu khién va tu dong héa, Cong
nghé k¥ thuat 6 t6, Cong ngh¢ ky thuat co
dién tr); 02 nganh bac thac si (K¥ thuat co
khi, K¥ thuat dién) va 01 nganh béc tién si
(K¥ thuat co khi).

Trong 5 nim qua, cing v6i chién lugc
chung cua Hoc vién, Khoa dac bi¢t quan
tam dén cong tac tu van tuyén sinh, ting
cuong quang ba hinh anh khoa Co - Dién
trong sinh vién va thi sinh. Tir nam 2018,
Khoa d3 thanh l4p cac t6 quang ba tuyén
sinh, thuc hién tu van truc tiép tai cac
truong THPT, cach lam nay da mang lai
hiéu qua rd rét, sd luong thi sinh tring
tuyén va theo hoc tai Khoa di ting lén
dang ké. Bén canh do, co thé nodi, mot trong
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cac thay doi mang tinh chién lugc, dem lai
thanh cong 16n cho Khoa trong cong tac
tuyén sinh 1a & mo duge thém 3 nganh dao
tao m&i phit hop véi xu thé va nhu cau thyc
té ctia x4 hoi: nganh Cong nghé k¥ thuat 6
to va nganh Cong nghé k¥ thuat co dién tur
(bat dau tuyén sinh nam 2018), nganh K¥

thuat diéu khién va tu dong hoa (bat dau
tuyén sinh nam 2020). Hang niam, céc
nganh dao tao méi da thu hut dugc mét
lwong 16n sinh vién ding ky va con s6 nay
kha on dinh qua cac nam (Bang 1).

Giai doan 2017 - 2022, cung voi Hoc
vién, Khoa déy manh viéc thuc hién Dé 4n

Bang 1. Két qua tuyén sinh dai hoc giai doan 2017-2022

Néim Khéa i‘l:‘;;) Vli(e)‘c‘ Sgé‘:)g;‘(‘)h $616p
2017 K62 225 02 4
2018 K63 580 04 6
2019 K64 366 04 5
2020 K65 400 05 7
2021 K66 616 05 8
2022 K67 524 05 3

nang cao chit luong dao tao. V&i phuong
chdm “Liy ngudi hoc 1am trung tAm“,
“Hoc di d6i vdi hanh®, ... Khoa da tang
cuong ph01 hop V01 cac doanh nghiép, co
sO san xuat dé to chuc cho sinh vién hoc
tap trai nghiém va tich tily kinh nghiém
thuc tién. Thoi lugng thuc tap tai cac co so
san xuat chiém dén 15% tong s tin chi
trong chuong trinh dao tao. Khong nhirng
vay, cac k¥ ning mém, k¥ ning vé cong
ngh¢ thong tin, ngoai ngtt, ... cling dugc
chu trong, dua vao chuong trinh dao tao.
Cong tac bién soan giao trinh, bai gidng va
cac tai li¢u giang day cling dugc chu trong,
thuong xuyén cdp nhat. Trong giai doan
nay, hang tram gido trinh, sach chuyén
khao, tham khao, ... da duoc bién soan. Thu
vién cua Khoa lién tuc cap nhat céc tai liéu
chuyén nganh, la dia chi tin cay, yéu thich
cua cac sinh vién trong Khoa.
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Bén canh d6, co s& vat chit phuc vu
cho thuc hanh thuc tap dugc Xay dung, bd
sung qua cac nim ma diém nhan chinh 1a
Dy 4n SAHEP dugc Chinh phu phé duyét
nim 2017 dé ting cudng ning lyc nghién
cuu, giang day cho Hoc vién Nong nghiép
Viét Nam. Theo do, khoa Co - Dién da
duoc dau tu xdy dung nha khoa méi véi
téng dién tich san 3410m?, 1 noi 1am viéc
cua can bd vién chuc, noi hoc tap - nghién
cuu cua sinh vién, hoc vién, nghién ctru
sinh, du kién s& duogc ban giao cho Khoa
trong nay mai. Goi trang thiét bi SAHEP
danh cho thuc hanh, thuc tap cling da duoc
ban giao cho Khoa cudi nim 2021, d3 va
dang dugc cac bo mon khai thac, dua vao
su dung.

Két qua dao tao sinh vién cia Khoa
trong nhitng ndm qua c6 nhitng tang trudng
dang ké vé luong va chat, sé luong sinh
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vién kha, gioi tdng theo cac nam (bang 2),
s6 sinh vién tét nghiép dung han va co viéc
lam ngay ngay cang tang. Nhiéu sinh vién
dugc tuyén dung ngay ca khi chua nhan
bang t6t nghiép. SO luong sinh vién tot
nghi¢p lam viéc trong cac doanh nghiép
16m, lién doanh hodc doanh nghiép nudc

ngoai (Canon, Samsung, Toyota, Stanley
Viét Nam, ...) ¢6 sy tang truong. Diéu nay
khang dinh chat luong ddo tao va thuong
hiéu cua Khoa.

Nam 2021 va 2022 ciing la ndm dac
biét dbi vai cong tac dao tao trinh do cao

Bing 2. Két qua hoc tip ciia sinh vién qua cac
nam 2017 - 2022

. - S6 SV nhan
. Tong so SV gioi, . .
Néam hoc L. SV kha hoc bong
SV xuat sac
KKHT (luot)
9 56 204
2017-2018 1599 (0.56%) (3.5%) (6.38%)
10 41 188
2018-2019 1658 (0,6%) (2.47%) (5.67%)
16 66 225
2019-2020 1684 (0.95%) (3.9%) (6.68%)
39 432 246
2020-2021 1593
(2,45%) (2,71%) (7,72%)
26 59 297
2021-2022 2425
(1,07%) (2,43%) (6,12%)

ctia khoa Co - Pién, mic du sd luong
nghién ctru sinh (NCS) cua Khoa khong
nhiéu, nhung c6 t6i 5 NCS cua Khoa da
lién tiép bao vé thanh cong ludn 4n dé nhan
hoc vi tién sy nganh K§ thuat co khi trong
hai nim nay. Day 1a con s6 4n twong chua
tung co, thé hién nang luc, chat luong dao
tao cua dd1 ngli can bo, giang vién hudng
dan ndi riéng va cta tap thé khoa Co - Pién
no6i chung, va dic biét khong thé thiéu vai
tro 1anh dao, chi dao cua Chi uy, Ban chu
nhiém Khoa.

CONG TAC NGHIEN CUU KHOA
HOQC

Bén canh cac thanh tich vé do tao,
Khoa cling da dat dugc nhitng thanh tyu rat

4

dang khich 1& vé khoa hoc - cong nghé.
Dicu nay thé hi¢n ¢ hai khia canh, d6 la dé
tai cac cap va cong bo khoa hoc.

V61 sy lanh dao, chi dao cua Chi uy,
Ban chu nhiém Khoa, cung sy nd luc, ¢d
gang ctia cac ¢4 nhan va cac nhom nghién
ctru, s lugng dé tai khoa hoc cong ngh¢ da
dau thau thanh cong trong 5 nim qua rat
dang duoc ghi nhan: 03 nhiém vu cip qudc
gia; 01 dé tai hop tac song phuong véi
Nhat Ban; 02 dé tai cép tinh; 05 dé tai trong
diém cép Hoc vién; 19 dé tai cép Hoc vién;
07 dé tai cap Hoc vién do dy an Viét-Bi tai
trg. Trong s6 cac dé tai da ddu thau thanh
cong, dic biét c6 thé nhic dén 02 dé tai doc
lap cap qudc gia dang trién khai (2021-
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2024): “Nghién ctu quy trinh canh tac va
hé thong thiét bi co gidi hoa dong bo san
xuat ca rot phu hop véi didu kién Viét
Nam”, md s6: DTPL.CN-88/21 do
PGS.TS. Nguyén Xuan Thiét chi tri va dé
tai “Nghién ctru cong nghé, thiét ké, ché
tao day chuyén thiét bi so ché bao quan ca
rot quy md cong nghigp” mi so:
DTDL.CN-89/21 do PGS.TS. Lé Minh Lu
chu tri. Pay 1a hai dé tai khoa hoc cong
nghé 16n nhat ma Khoa da va dang quéan 1y,
v6i tong sb kinh phi thyc hién mdi dé tai
lén dén gan 10 ty dong. Ngoai cac dé tai
nghién ctru khoa hoc, cén bd va sinh vién
ctia Khoa con tham gia cac cudc thi vé y
tuong sang tao. Dién hinh nam 2021, Khoa
da c6 01 giai nhat y tuong sang tao (can bo)
va 01 giai nhi ¥ tudng sang tao (sinh vién)
cap Hoc vién.

Trong giai doan 2017-2022, Khoa c6
nhiéu cong bd khoa hoc trén cac tap chi
khoa hoc uy tin, dac biét trén cac tap chi
qudc té thudc nhom ISI/Scopus cb chi sb
cao: Journal of Vibration Engineering &
Technologies, Neural Computing and Ap-
plications, International Journal of Pressure
Vessels and Piping, ... Tong sb bai bao
khoa hoc di ding trong 5 ndm gan déy 1a
108 bai, trong d6 ¢ 29 bai bao qudc té, 08
bai dang trong ky yéu Hoi thao quéc té, 71
bai bao dugc dang trén cac tap chi chuyén
nganh trong nudc. Dic biét, mot bang sang
ché vé may cit bam gdc ra duoc cong nhan
nam 2020.

Trén co s chién luge phat trién khoa
hoc cong nghé cua Hoc vién, khoa Co -
Dién da thanh lap 02 nhém nghién ctru
manh (NCM) 1a May va Thiét bi nong
nghiép; Cong nghé va thiét bi tu dong
trong san xuat néng nghiép, va 01 nhom
nghién ctru xuit sic (Cong nghé, may va
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thiét bi). Mac du mdi thanh 18p, lai chiu
khong it anh huong cua dai dich Covid -19
nhung dén nay }}oat dong S:ﬁa cac nhom
nghién ciru dd dan di vao 6n dinh va dat
dugc nhitng thanh ,tich dang ké. Nhiéu y
tuc")’fng §éng tao, tien bd khoa hoc co6 su
phoi, két hop vdi cac vién nghién ctru, cac
truong dai hoc trong va ngoai nudc: Vién
Co dién nong nghi¢p va Cong nghé sau thu
hoach, Vién nghién cuu thiét ké ché tao
may nong nghié¢p, Dai hoc Bach khoa Ha
No6i, Vién nghién cuu mé}y nong nghiép
(Nhat Ban), ... da duoc trién khai, dua vao
thuc tién.

Hang nam, Khoa cung cdc nhom
nghién ctru phdi hop t6 chirc thanh cong
nhiéu hoi thao khoa hoc véi sy tham du cta
déng dao cac thay co, sinh vién va cac nha
khoa hoc ¢6 uy tin dén tir cic vién nghién
cuu, truong dai hoc trong va ngoai nudc.
Thang 9/2019, Khoa tham gia t6 chuc
thanh cong Hoi thao cép BO dudi su chi
dao cua Hoc vién vé “Phat trién cong
nghiép ché bién néng san va co gi6i hoa
néng nghiép trong bdi canh cudc cach
mang cong nghiép lan tht 4”. Hoi thao tap
trung xoay quanh nhirng nhiing thuan loi,
khoé khan cua Viét Nam trong linh vuc ché
bién néng san va co giéi hoa néng nghiép,
tir 46 dua ra nhitng phuong an, dé xuat dé
phat trién linh vuc nay.

Khoa ciing thuong xuyén cuir can bo
tham gia va viét bai tong quan, nghién ctru
trong cac Ho1 nghi, Ho1 thao khoa hoc tiéu
biéu trong nudc va qudc té co thé ké dén
nhu:

- Ho1 thao “Robot va ing dung tri tué¢
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nhén tao - Kinh nghi¢m quéc té va Viét
Nam” do B§ Khoa hoc va Cong nghé
(KH&CN) t6 chirc tai Ha Noi (thang
5/2019).

- Ho1 nghi nir khoa hoc va cong nghé
1an thir nhét, khu vuc mién Béc tai truong
DPH Khoa hoc va tu nhién - Pai hoc Quéc
gia Ha Noi (thang 10/2019).

- Hoi thao “Thuc diy phat trién ché
bién nong san va co gidi hoa ndong nghiép”
do B Nong nghiép va PTNT t6 chirc tai
Vin phong Chinh phu (truc tuyén, thang
2/2020).

- Hoi nghi qudc t& Chau A 1an thir 15
vé May thily khi t6 chirc tai Busan, Han
Quéc (thang 9, 2019).

- Hoi nghi - Trién 1am qudc té vé Diéu
khién va Tu dong hoa (VCCA 2019, 2021).

Nam 2021, do anh hudong bdi dich
Covid - 19 kéo dai, hau hét cic seminar,
hoi thao khoa hoc da duoc chuyén sang
hinh thtc online, thong qua cac phan mém
hé tro hop truc tuyén. Mot sb seminar,
chuyén dé noi bat: “Chia s¢ kinh nghiém
viét va xuat ban bai bao khoa hoc qubc t&”;
chuong trinh tu van khoa hoc hé chuyén
gia “DPinh huéng nghién clru trong néng
nghiép thong minh va cong bo két qua” véi
nhing chia sé thiét thuc, hitu ich tir cac
chuyén gia da nhan dugc su quan tam, thao
luan so6i ndi cua cac thay co.

CONG TAC KHAC

Cong doan Khoa trong gigli doan vira
qua cing da phat huy, lam t6t cong tac
cham lo doi song cua CBCCVC va nguoi

lao dong trong Khoa. Bén canh cac hoat
dong huong ung phong trao do cong doan
Hoc vién phat dong: Hi thao can b, hoi
dién vin nghé, giai bong d4, bong chuyén,
. cong doan Khoa cling c6 nhiing hoat
dong cu thé nham dong vién tinh than cta
can bo trong Khoa: to chirc tri an va ting
qua cho can b nir nhan dip 8/3, 20/10; to
chtrc sinh nhat, t6 chirc nghi mat cho cong
doan vién, ... Pay la cac hoat dong mang
v nghla 16m, glup cong doan vién hiéu nhau
hon, gan két hon, doan két, thong nhét
trong thuc hién cac nhiém vu chinh tri.

V& hoat dong cua Poan thanh nién,
trong nhirng nam qua dudi sy lanh dao va
chi dao truc tiép cua Chi uy, Ban chu
nhiém Khoa, Lién chi doan khoa Co - Dién
d3 c6 nhitng hoat dong hét strc y nghia. La
mot trong nhiing t6 chirc di dau vé cac hoat
dong cua sinh vién trong Khoa, cong tac
Doan va phong trao thanh nién luén chu
trong, ddy manh cac phong trao thi dua soi
ndi, thiét thuc, thu hut dong ddo cac doan
vién, thanh nién tham gia. Qua d6 khong
ngimg rén luyén, cung ¢ k§ ning gitp cho
cac doan vién, thanh nién truéng thanh hon
trong qua trinh hoc tap va sinh hoat tai
Khoa va Hoc vién. Mot sb hoat dong ndi
bat cua doan vién thanh nién: thi tim hiéu
lich str phat trién khoa Co - Dién, thanh
nién véi kién thirc phap luat, chuong trinh
mua hé xanh, chuong trinh dong 4m, cudc
thi ting toc than ky - nha vo dich diém A,
cudc thi Olympic tiéng Anh, Olympic Co
hoc toan quéc, cac giai bong da, ...

Trong hon hai ndm chiu anh hudéng
cua dai dich Covid-19, dudi1 su lanh dao,
chi dao sat sao ctia Pang tty, Ban giam ddc
Hoc vién, Chi uy, BCN khoa Co - Dién
cung toan thé can bd vién chirc da dong
1ong, nd luc cb ging, sang tao, timg budc
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khac phuc kho khan vira phong chong dich
vira thuc hién tdt cac nhiém vu chinh tri,
dat cac chi tiéu dé ra trong cong tac dao
tao, NCKH, quang ba tuyén sinh, mé
nganh hoc mai, ...

Ciing trong thoi gian nay, thé hién
tinh than “twong than twong 4i”, “mot
miéng khi d6i bang mot goi khi no”, Chi
liy, Ban chti nhiém cung céc t6 chirc doan
thé trong Khoa dd phat dong nhiéu hoat
dong ung ho, hd tro thiét thuc gitp d& cac
em sinh vién bi mic ket & Hoc vién do gian
cach xa hoi. Cac suat qua dugc trao tan tay
cac em la sy dong vién quy gla va kip thoi
dé sinh vién glu vimng tinh than, vuot qua
kho khin, phin d4u hoc tap, rén luyén tdt
hon tr¢ thanh nhiing cong dan c6 ich cho
xa hoi.
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LOI KET

Nhin lai nhirng thanh tyu ma Khoa da
dat duoc trong 5 nam qua (2017 - 2022)
chung ta c6 thé tuy hao vé vai tro, truyen
thdng, su tin tAm, nhiét huyét véi nghé cua
thé hé cac théy ¢0 va can bo vién chirc khoa
Co - Dién. Mic du con nhiéu khé khan,
thach thirc, toan thé can bd vién chirc trong
Khoa s& nd luc hét minh, doan két gén bo,
san sang d6i mat thir thach, tiép ndi truyén
théng tu hao, huéng téi muc tiéu xay dung
va phat trién Khoa thanh mét trung tAm dao
tao, nghién ctru ¢6 kha nang tao ra cac san
pham c6 tri tué cao, 4p dung thanh cong
tién bo khoa hoc k¥ thuat vao thuc tién, dic
biét 1a tién b khoa hoc ky thuat phuc vu
nong nghiép 4.0.
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THUC TRANG VA GIAI PHAP CO GIG1 HOA DONG BO
TRONG CANH TAC CA ROT @ VIET NAM

PGS. TS. Nguyén Xudn Thiét', TS. Nguyén Chung Théng'

TOM TAT: Canh tac ca rét ¢ nude ta hién nay con manh min, nho 1é, thiéu tap trung; cdc
cong doan chi yéu la lao ddng thii cong, hiéu qud thap Co gidi héa trong san xudt cd rot can
thiét dwoc thuc hién dong bé tir khdu lam ddt Ién luong, gieo hat bon phdn, cham soc va thu
hoach. M6i céng doan trong qud trinh canh tac khi thwe hién co gidi héa ngoai ddp irng yéu
cau néng hoc dat ra trong diéu kién thoi tiét & Viét Nam con tinh dén khd ning dép img ciia
nguén dong luc, co gioi hoa moi khdu phai tao thudn loi cho viéc co gioi hoa cac khau lién
quan. Bai bdo trinh bay cdc két qua nghién civu tong quan vé tinh hinh co gidi héa cdc khdu
canh tac cdy ca rot ¢ Viét Nam, nhitng khé khan va dé xudt nhitng giai phdp co gidi héa nham
gidi phéng sire lao dong ciia con ngudi, ting ndng sudt lao dong va tang hiéu qua kinh té.
Tir khéa: Co gidi hoa dong bg, Co gidi hoa cac khau canh tac va thu hoach ca rét, quy trinh
canh tac ca rot, san xuit ca rot & Viét Nam.

CARROT CULTIVATION, SOME PROPOSES IN SYNCHRONOUS

MECHANIZATION IN VIETNAM

ABSTRACT: Mechanization in essential carrot production is done synchronously, from mak-
ing soil to beds, sowing seeds, fertilizing, tending and harvesting. Each step in the farming
process, when mechanized, in addition to meeting the agronomic requirements set out in the
weather conditions in Vietnam also takes into account the responsiveness of the motivations,
the mechanization of each stage must be created. favorable for the mechanization of the stages
involved. The article presents general research results on the mechanization of carrot cultivation
stages in Vietnam, difficulties and proposals for mechanization solutions to free up human labor.
increase labor productivity and increase economic efficiency.

Keywords: Synchronous mechanization, Mechanization of carrot cultivation and harvesting,
process of carrot cultivation, and production of carrots in Vietnam.

1. DPAT VAN DE

Ca rot 1a céy trong c6 gia tri vé& mat
dinh dudng, gia tri su dung cao va gia tri
vé mit duoc ligu cling rat 1on. Theo thong
ké cua to chirc “FAQ”, ndm 2008 téng san

Trung Quoc la nudce san xuat ca rot hang
dau thé g101 trong nhleu nam, voi 45% san
lwong ca rét toan cau dén tir Trung Qudc,
(121, 31, [5D.

O Viét Nam, dién tich san XUuat ca rét

luong ca 1ot cua thé gidi méi dat 25 tridu
tan, dén nam 2013 da tang lén la 37,2 trigu
tan va nam 2016 da dat 42,7 tri¢u tan. Céac
nudc co dién tich canh tac ca rot 16m trén
thé gi6i 1a Trung Quéc, Lién bang Nga,
My, Ha Lan, Anh, Nhat Ban,... trong d6

'Khoa Co Dién, Hoc vién Nong nghiép Viét Nam
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canude nam 2017 la 7.443,4 ha, nang sut
dat 32,68 tan/ha va san luong 243.256,38
tan; nam 2018 dién tich 1a 7.550,57 ha,
ning sut 34,14 tan/ha va san lugng
257.779.65 tan ([1], [9], [10]) Lam Dong
1a tinh c6 dién tich san xudt ca rot 16n nhat
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v6i 2.797,1 ha ndm 2017, dén 2018 dién
tich san xuat loai cdy nay téng 1én rat 16n
3.155,06 ha tang 12,79% so v61 2017. Cac
tinh c6 dién tich san xuét ca rot 16n nhét ca
nudc la Hai Duong, Bic Ninh va Lam
Pong, ([8], [9]).

May moc va thiét bi phuc vu co gioi
hoa trong san xuat ca rot gom co gidi hoa
khau lam dat, 1én ludng, gieo hat két hop
bon phan va thu hoach

O cac nude co nén nong nghiép hién
dai, san xuit nong nghi¢p tap trung nhu
My, Nga, Trung Quoc . cac mau may co
trén thi truéng nhin chung hién dai, co
nang sudt cao, cong suat 1on. Nhiéu mau
may hién dal duogc gioi thi¢u trén thi
truong nhu cua Alibaba, Jonhndee,
CLAAS, ([4], [6]).

O Viét Nam, cac khau canh tac co ban
van duoc thyc hién thu cong, muc do co
glO’l hoa thap Khau lam dit 1én ludng dugce
ap dung may moc co gidi hoa nhung thiéu
tinh dong bo. Dé tang niang suét lao dong,
giam strc lao dong con nguoi va déc bigt
tang hi¢u qua kinh té ben Vu:ng trén moi
don vi canh tac can thiét phai tién hanh co
gidi hoa dong bd cac khéu tr lam dat 1én
ludng, gieo hat bon phan dén khau thu
hoach. Nghién ctru tép trung phan tich
nhitng han ché, kho khan trong viéc ap
dung co glOl hoa, tir o dé xuat nhirng giai
phap co gi61 hoa dong bd cac khéu canh tac
va thu hoach trong san xuét ca rét & Viét
Nam.

2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU
2.1. N¢i dung nghién ciru

Nghién ctru tap trung phén tich, danh
gia thyc trang vé tinh hinh co gigi hoa cac
khau trong san xuét ca rot o Viét Nam; deé
xudt giai phap co glol hoa dong bod céc
khau trong canh tac ca rot phu hop véi diéu
kién san xuét ¢ Viét Nam.

2.2. Phuwong phap nghién ciru
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Phuong phép thu thap thong tin, tai
ligu:

+ Tim hiéu, phan tich thyc trang san
Xudt ca rot & cac nude co nén cong nghiép
phat trién, dic biét trong co gidi hoa nong
nghi¢p;

+ Tim hiéu, phan tich tinh hinh san
xuét ca rot & Viét Nam va thuce té ing dung
co gi6i hoa cac khau canh tac trong san
xuat ca rot.

Phuong phap chuyén gia: trao doi,
thao luan va dé xuat giai phap.

3. KET QUA VA THAO LUAN
3.1. Tong quan tinh hinh co' gidi hoa
trong san Xuit ca rot trén thé gidi

May moc va thiét bi phuc vu co gidi
hoéa trong san Xuét ca 1ot gom co gigi hoa
khau lam dat, 1én ludng, gieo hat két hop
bon phan va thu hoach.

Nhiéu mau may hién dai duoc gioi
thi€u trén thi truong nhu cua Alibaba,
Jonhndee, CLAAS. Nhiing mau may lam
dat voi cong suat ngudn dong lyc Ién dén
500 hP, may 1én ludng véi s6 ludng 8- 12;
may gieo voi s6 hang gieo 16-32 hang va
may thu hoach véi phuong phap thu hoach
theo hang 1-3 hang ning suat cao.

- Méy dong luc (may kéo): thuong co
cong suat 16n d€ phuc vu da dang cac cong
viéc trong nong — lam nghlep nhu nang ha,
van chuyen lam dat, gleo hat... (vi du céc
san pham may cay cua hing Johndeere:
dong may 6R c6 cong sudt tir 105 - 130 Hp,
cac dong may 9R/9IRT co cong suat 370 -
570 Hp. Cac may dong luc deu duoc trang
bi h¢ thong diéu khién va truyén dong hién
dai dé dé dang cho viéc lién hop va truyen
dong cho cac may cong tac (Website gidi
thiéu san pham cua cong ty: John Deere,
KLAAS.,... 2022).

- Cac may cong tac: Vi nhiing thuan
loi vé nguon dong luc va diéu kién canh tac
(quy md dong ruong 1on, diéu kién di
chuyén dé dang, thoi tiét mua it,...) nén cac
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méy cong tac nhu may lam dat, may gieo Trén hinh 1 gi6i thi€u hé thong may co gidi
may thu hoach,.. phuc vu trong nong hoa cdy ca rét theo ludng nho, mdi ludng
nghi€p noi chung va ca 1ot néi rleng deu c6  hai hang gico: May 1én luong thuc hién
nang suat 10n, hién dai. Véi cay ca rot, hé  nhiéu ludng (8 ludng, hinh 1a); may gieo
théng may cling mang tinh ddng bo cao, gieo 16 hang (hinh 1b), quy cach ludng va
phti hop vé6i diéu kién canh tic & cac nuGe.  hang gieo thé hién trén hinh lc.

Hinh 1. Hé théng méay co gi6i hoa khau lam dét 1én ludng va gieo theo luéng nho
a) Lién hop may lén luong, b) Lién hop may gieo, c) So do gieo va quy cach luong

I3 cm

Hinh 2. Hé théng méy co gi6i hoa khau lam dét 1én lubng va gieo theo Tudng 16n
a) Lién hop may lén luong, b) Lién hop may gieo, c) So do gieo va quy cach luong

Trén hinh 2 giGi thiéu hé théng may co ludng véi 3-4 hang kép, khoang cach cac
gi6i hoa khau lam dat va gieo cay ca r6t  hang don 7cm.

theo luong lon: May lén ba luong véi bé May thu hoach thudng thyc hién thu
rong mdi ludng 1a 1,6m; miy gieo theo theo nguyén tac kep nhd. Mdy gom nhicu
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cum bd phan lam vi¢c: cum kep nho lam
sach dat; cum cét, bam 14 va thu ca; cum
bang tai van chuyén; cum xa ctl vao thiing
ki¢n chira hoac xa vao thung chura cu xe
chuyén cho di song song. May tu hanh c6
thé thu hoach 1 hang, hai, ba hodc 4 hang.

Trén hinh 3, méy thu hoach 1 hang cua
hang Dewulf mi hiéu P3K. May yéu cau
nguon dong lyc c6 cong suat tdi thiéu
80Hp, chiéu dai day dai kep nhd 8m, bé
rong bang tai xa 0.8m va chiéu cao xa cuc
dai 4m.

Hinh 4. M4y thu hoach ca rot hai va ba hang

a) May thu hoach 2 hang, b) May thu hoach 3 hang

Hinh 4a 1a may thu hoach ca rét 2 hang
cua tap doan Dewulf, ma hiéu
2x600/65R38. Cac thong sb ky thuit cua
may: S6 hang 2; khoang cach hang 390-
750; chiéu dai dai kep 14m, goc ning 26
do; chiéu cao xa 3,8 m; cong suat may
dong luc 130 hp; kich thudc Dai x Rong x
Cao (cm): 955x328x400; nang: 7665 kg
Hinh 4b 1a may thu hoach ca rét 3
hang cua tap doan Dewulf véi kich thude
DxRxC (cm): 953x412x400; nang 9280
kg.

Pay 1a nhitng mau may c6 cong suat
va nang sudt cao, déng bo va hién dai. May
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c6 thé co trang bi hé théng camera quan sat
va cam bién dé co thé diéu khién ty dong.
3.2. Tinh hinh co gi¢i héa cac khau
trong san xuit ca rot & Viét Nam

- Co gidi hoa khau lam dét l1én ludng
trong ca rot: Theo canh tac truyén thong,
ludng gieo ¢ bé rong tir 70-75 cm gieo ba
hang cach déu voi khoang cach hang 20-
25cm, chiéu cao ludng 25-30 cm, hinh 5.

O Viét Nam, khau 1am dét va 1én ludng
van duoc thuc hién voi nguén dong luc phé
bién co6 cong suat nho, dudi 25 Hp. May
phai thuc hién nhiéu luot, chiéu sau 16p dat
canh tac chua dam bao, ton nhiéu cong suc,

11
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trong khi d6 quy cach ludng méi chi dap
tmg theo yéu cdu cta canh tic truyén
thong.

- V& cong doan gieo hat tia cay: Tai
cac vung chuyén canh, cac hd néong dan
thuong gieo hat bang phuong phép thu

;.Hl:rni
g

Hinh 5: So dd gieo va quy cach luéng

cong hoic véi dung cu hd tro kiéu “bat up”,
hinh 7. Khi cay cao 5-8cm tia bd nhiing cay
xau hodc moc qua day; cdy cao 12-15 cm
thi tia lan thir hai, tia dinh cay, dé lai trén
rugng cay c6 khoang cach dam bao mat do
theo yéu cau noéng hoc 350000-420000
cay/ha.

Hinh 6: Co gi6i hoa khau lam dat

Hinh 7. Gieo hat ca rt

Vi nhitng hat nho nhu hat rau ciing
da c6 nhitng mau may thuc hién co gidi
hoéa khau gieo trong pham vi nha mang,
nha luéi hay trong mé hinh san xuat khay
vi du nhu mé hinh may gieo hat kiéu “gdp
- tha” cua anh Pham Van Hat (Hai Duong),
hinh 8. My di c6 cai tién, tiét kiém hat
giéng, ting nang sut, tuy nhién khong

12

thuan loi khi trién khai ngoai dong véi quy
mo 16n nhu d6i véi cay ca rot.

Gieo thu cong dan dén viéc ton kém
hat gidng, cdy qua day giy kho khan, tén
nhiéu cong suc cho viéc dinh tia cay,
khoang cach cay khong déu, khong dung
mat d6 13 yéu t6 anh huong dén nang suit
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chét luong cu.

- Thu hoach cdy ca rét: O Viét Nam khau
thu hoach ca rdt van hoan toan duoc thuc
hién thu cong. Pén vu thu hoach, cac gia

dinh tap trung nhan lyc dé thu hoach, hinh
8. Theo nhém ba hodc boén ngudi, nguoi
nhd cu, nguoi vat 1a va gom cu mét rat
nhiéu cong stc, ning suat thip va chat
lugng cua cu khong dam bao.

Hinh 8. Thu hoach ca rt

3.3. Gidi phap cho co gi6i hoa dong bd
trong san xuat ca rot:

-Co gto’t héa khdu lam dit lén ludng trong
ca rot:

Pé phat trién re cu tt, ca rot doi hoi
dat co do nho, toi xbp va do am phu hop
trong mdi giai doan phat trién. Do do, lam
dat va lén luong la mot cong doan hét st
quan trong dbi voi canh tac ca 16t & Viét
Nam. D¢ nho cua dat, quy cach luong
(chiéu cao ludng, do rong ludng va kich
thude cua ranh) anh hu’ong truc tlep dén
ning suat va chat lugng cua cu ca rot. Do
nho cua dit, quy cach ludng doi hoi doi hoi
quy trinh lam dat, nang lyc ciia may cong
tic va may lén luong tao ranh.

Yeéu cau cu thé dat ra d6i véi viée lam
dat va 1én ludng 1a phai tao ra dugc 16p dat
theo ludng trong pham vicu phat trién (25-
30 cm) du d6 nho, xop dé ré cu phat trién
thuén lo1. Trong lop dat nay, dat khong qua
nho dé dé bi dong vang bé mat khi tudi
nudc nhung ciing khong qua to de anh
huong dén sy phat trién cua re. Ludng sau
khi lén dam bao cac yéu cau sau:

- Theo yéu cau ndéng hoc vé sb hang gieo,
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mat do cay va chiéu cao 16p dat canh tac;

- Theo yéu cau tui tiéu 1a chidu cao luong,
do rong ranh;

- Theo yéu cau dong bd véi khau gieo va
thu hoach la luong phai c6 kich thudc phu
hop dé lién hop may gieo va may thu hoach
lam viéc, be mat luéng phang va git;

- Ludng can dam bao do chat nhat dinh dé
hinh dang luong 6n dinh dén khi thu hoach,
han ché bj v& luong theo tho1 gian khi mua
hoac ngap nudc.

Vin de ton tai hién nay:

+ Nguon dong luc str dung pho bién trong
cac may lam dat hién nay c6 cong suat nho
(< 25 Hp) do d6 luong gieo van chua dat
cc yéu cau datra vé tang dat canh tac, kich
thudce, tinh dong bo v6i khau gieo va thu
hoach tinh 6n dinh hinh dang luong

+ Trén the gi61, may lén 1uong thuong
dugc thiét ké dé dong bo cho gieo voi hang
kép va khoang cach hang gieo 1on (30 inch
hay 76¢cm) de thuan tién cho may thu hoach
theo hang O Viét Nam, vé6i diéu kién t6t
ve anh sang nhung khong thuan loi vé mua
gid, viée bd tri nhleu ludng thua hang
khong khai thac tot duoc dién tich canh tac
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do do glam nang suat cay trong Thém mot
Van dé can quan tam do 1a, dé ludng gleo
on dinh trong qué trinh canh tac (it b1 vo
ludng khi ¢6 mua hodc tudi nude) thi khi
lén ludng can tao lyc ép chu dong & chan
ludng.

Giai phap: nghién clru lya chon nguon
dong luc phu hop; nghién clru thiét ké va
ché tao may 1én luong tao ranh véi cac bo
phén lam viéc chinh dé vét dat tao ranh,
phay nho dat, khudn tao hinh, ép tich cuc
thanh day luong May c6 the diéu chinh
dugc kich thuée ludng véi s6 hang gieo tir
3-5 hang

- Co gioi hoa khau gieo hat tia cdy: Hat
ca rét duoc gieo theo hang va can dam bao
do sau gieo, khoang cach hang, khoang
cach hoc trén hang va s6 luong hat/hoc. Bé
dam bao sau “dinh tia” s0 cay o m01 héc 1a
01 cay thi khi gieo s6 hat 6 moi héc khong
qua nhiéu (ton hat glong, tén cong tia),
khong it qua véi ly do khac phuc cac ton
that do ty 16 ndy mam cua hat khong hoan
toan (80-90%) va khi m&i moc mam, cay
ca rot nho dé bi ton thuong bdi cac tac
dong co hoc tir viéc dinh tia hay troi mua,.
S6 hat khi gieo trén mdi hdc hop 1y 1a 1- 3
hat.

Vin dé ton tai trong khdu gieo hat:

+ Hién nay cac hd néng dan thuong gieo
hat bang phuong phap thu cong hodc dung
dung cu gieo kiéu “bat p”, sau khi hat nay
mam pha1 ti mi cat tia nhidu lan do do vura
t6n hat giong, ton cong gieo, ton cong dinh
tia cay con ddng thoi khoang cach cay
khong déu.

+ O Viét Nam, gleo nhu’ng hat rau kich
thude nho cling ¢ may gieo hat khi dong
kiéu “gdp - tha” cta anh Pham Van Hat
(Hai Duong). May da co6 cai tién vé tiét
kiém hat giéng, tang nang suat, tuy nhién
mo hinh may chi thuén lo1 v61 nhung cay
dong bau, hodc trién khai & mé hinh nho
trong nha klnh nha ludi. Véi cay ca rot quy
mo 16n thi khong thé 4p dung kiéu may
nay.

+ Vi cac mau may gieo hat co kich thudc
16n nhu ngd, dau twong, lac, dé gieo duogc
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nhiing hat nhé nhur hat ca rét can thlet pha1
boc hat véi 16p boc 13 phan va thude bao vé
thuc vat. Lop boc vira lam tang kich thudc
hat, vira c6 duoc nhung chat dinh dudng va
chat bio v¢ thuc vat gup cay phat trién thuén
loi. Cong nghe nay cac nudc tién tién trén
thé gidi van ap dung nhung chua co & Viét
Nam.

Giai phap dwa ra:

Qua trinh gieo trong bd phan gieo thuong
duoc dién ra theo ba giai doan: giai doan
nhéin hat tr viing cap liéu; giai doan van
chuyén hat tir ving cap li€u to1 ctra nha hat;

va g1a1 doan nha hat vao héc gieo. Hat ca
rot ¢ kich thudce nhd, hinh bau duc nhon
hai dau do d6 kho khan £ap phal 1a: kho lay
hat chinh xdc va hat dé bi mac ket vao 10
gieo hodc gau muc; qua trinh nha hat gip
kho khi trong luforng hat bé. Do d6 véi bd
phan gleo nghién ctru tap trung theo huong
nghién ctru tinh toan thiét ké bo phan gieo
khi dong kiéu dia véi cac giai phap duara
nham khéc phuc hién twong mac ket hat va
qua trinh nha hat thuan loi. May gieo két
hop bon phan duoc thiét ké va che tao lién
hop sau may kéo va sir dung ngudn dong
luc duoi 50 Hp.

- Co gioi hda khéu thu hoach cdy ca rot:

Thu hoach ca rot gdm cat la dao cu, gom
cu va tap két 1én bo. Cu sau thu hoach can
sach dat sach 14 1a yéu cau kho khin d6i
v61 may thu hoach. Day 1a mét cong doan
doi hoi nhleu cong suc va ¢6 anh hudng
nhiéu dén chét luong cu boi khong the
tranh céc tac dong co hoc trong qua trinh
thu hoach. Yéu cau dat ra cho viéc thu
hoach 1a dung thoi vy, nhanh chéng dé chu
dong trudce thoi tiét, giam thiéu tac dong
co hoc tranh gay hu ha1 cho cu nhu dap nat,
lam sach dat khoi cu va cét sach 14 ..

Vin dé con ton tai trong khédu thu hoach

O Viét Nam khau thu hoach ca rét Van
hoan toan dugc thyc hién thu cong Nhé cu
bang tay, vat 14 thu cong, gom cu vao bao
tai va van chuyen ct. Van dé ton tai:

+ Tén nh1eu cong lao dong,

+ Vat la bang tay lam giam chit lugng cu
thanh pham;
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+ Thoi gian thu hoach kéo dai giam chat
luong cu va khong tranh thu dugc mua vy;
+ Viéc gom cu tap két lIén bo voi kho1
luong cu lon (khoang 40 tan/ha) dung stc
nguoi cling hét stre vat va.

Trén thé glol da co nhimg mau may
thu hoach ca rot ty hanh mot g1a1 doan voi
ngudn dong luc 1a may kéo véi cong suit
16mn (80 - 450 Hp) May thyc hién lién hoan
tir dao nhé cu, lam sach dat, cét 14 khoi cu
va gom cu van chuyén sang romooc ciia xe
van chuyen di song song. Nhiing lién hgp
may nay deu co kich thudc 16n. Voi dicu
kién san xuat ¢ Viet Nam: nguon dong luc
khong thé dap ung (phd bién c6 cong suat
< 50Hp); ddng rudng bi chia nho bai hé
thong kénh muong; quy cach ruong phL'rc
tap (ludng cao, rinh rong) la nhu:ng rao can
16n cho viéc ap dung cac mau may nay.
Thém vao do la gia may cao, trang thlet bi
thay thé khong chu dong 1a nhu’ng van dé
kho khan dat ra.

Giai phap cho viéc thu hoach ca rot la:

+ Thu hoach theo luong,

+ Thu hoach theo nhleu giai doan dé giam
tai cho may dong lyc dong thoi giam kich
thudce va tai trong lién hop may.

Céch phén chia thanh nhi€u giai doan
trong do ¢o giai doan cat bam la, dao cuva
phan ly dat so bd rai 1én mat dong, thu gom
cu gitp cho hé thong may gon nhe, linh
hoat trong diéu kién dong rudng quy mo
nho va ddc biét khai thac dugc ngudn dong
lyc sdn c6 & Viét Nam.

4. KET LUAN

. Nong nghlep Viét Nam dang huéng t61
nén ndng nghlep san Xuat hang hoa. Cay ca
rot tir chd san xuét chi dé tiéu thu trong
nudc nay di va dang duoc nhiéu dia
phuong tép trung, chu trong té1 viéc Xuat
khau.

Trong canh tac ca r6t, viée u:ng dung
cac tién bo ky thuat trong d6 c6 khau co
gi61 hoa con han ché 1a nguyén nhan dan
dén chi phi dau vao dic biét 1a cong lao
dong cao anh huong dén hiéu qua san
xuat. Pay cling chinh la nhiing nguyén
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nhan dan dén hi¢u qua san xuat ca rot
chua cao so voé1 tlem nang va loi thé diéu
kién dat dai thoi tiét san ¢6 ¢ Viét Nam.

Giai phap cho van dé hay la co gigi
hoa dong bo tir khau lam dat, gieo hat dén
khiu cham soc va thu hoach .tao ra san
pham ca rét co nang suat cao, chat luong
t6t dap (mg nhu cau xut khau
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]HIfT KE VA CHE TAO MO HINH MAY PHAY GNC MINI 3 TRUC
DE GIA CONG CHI TIET MAY LAM BANG MOT SO VAT LIEU CU THE

_ ThS. Nguyén Hiru Hueong', ThS. Nguyén Ngoc Cuong!,
Dai ta, PGS.TS. Nguyen Cong Phuc?, CN. Lé Van Quan', SV. Nguyén Dirc Tung'
TOM TAT
Nghién ciru dé dwa ra nhitng két cau méi ciia cde mé hinh mday CNC mini 3 truc
dira trén cdc tai liéu va mdy san c¢6 phuc vu cho qud trinh thwe hanh cia sinh vién nganh
co khi che tao may va nganh ky thudt co khi, nghién ciru khoa hoc va ung dung trong
thuee té. M6 hinh mdy phay CNC mini 3 truc dwoc thiét ké va ché tao gom mét sé phan
chinh: than may, ban mdy, dé mady, truc vit me bi ciia 3 truc, déng co bude dimg cho 3
truc va con trieot. Mdy cé kich thude tong thé: 595 X 583 X 577 mm. May cé thé gia cong
duwoc phoz co kich tthO’C (dai X rong): 320 X 230 mm. Budc dau mé hinh may dwoc g
dung dé gia céng mot sé logi vt liéu nhiwe go, nhwa, nhom.
Tw khéa: May phay CNC 3 truc, mo hinh may.

DESIGN AND FABRICATION OF A 3-AXIS MINI CNC MILL MODEL FOR
PROCESSING MECHANICAL PARTS MADE OF CONCRETE MATERIALS

ABSTRACT

Researching to bring out new structures of 3-axis mini CNC mill models based on
available documents and machines for students’ practice in manufacturing technology
and mechanical engineering, scientific study and practical application. The 3-axis mini
CNC mill model is designed and manufactured with several main parts: body, table,
base, ball screw of 3 axes, step motors for 3 axes and slider. The machine has overall
dimensions: 595 X 583 X577 mm. The machine can process workpieces with dimensions
(length X width): 320 X 230 mm. Initially, the machine model was applied to process
several materials such as wood, plastic, and aluminum.

Keywords: 3-axis CNC mill, machine model.

1. PAT VAN PE
May cong cu diéu khién sé CNC la

cac linh vuc san xuat, dic biét 1a trong
cong nghi¢p. Bén canh vi¢c ung dung trong

loai may gia cong co khi rat phd bién hién
nay, su ra doi va phat trién cia may da thuc
day sy phaét trién cua nganh co khi ché tao
va c6 nhiirng dong gop to 16n vao viéce tao
ra cua cai cho xa hoi. Trong nhiing nam
gan ddy cac may CNC xuét hién tai hau hét

'Khoa Co — Dién, Hoc vién Nong nghiép Viét Nam
2Khoa Quan nhu, Hoc vién Hau can
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san xuét thuc té, may CNC con dugc su
dung trong qua trinh dao tao va nghién ctru
khoa hoc tai cac truong cao déng, dai hoc,

. Su xuét hién cua cac may CNC da
nhanh chéng thay d6i viéc san xuat cong
nghiép. Su ra doi cua may CNC lam cho
cac san phrflm co khi ché tao c6 chat luong
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tdt hon, d6 chinh xac cao hon va dic biét
c6 thé ap dung trong san xuat don chiéc,
hang loat va hang khbi. Cac may CNC c6
trén thi truong do nhiéu nuédc khac nhau
ché tao nhu Dai Loan, Nhat Ban, Trung
Quoc, ... va dong thoi co thé str dung céac
h¢ dieu khién khidc nhau nhu FANUC,
MITSUBISH]I, ...

Pé thiét ké dugc may phay CNC 3
truc, viée tim hiéu mot sd phuong an két
cAu cua may dua trén tai liéu [2, 4, 5, 10,
11, 12] va mé hinh may c6 trong thuc té 1a
diéu can thiét. Mot s6 phuong an ban may
mang phoi dugc c¢b dinh trong qua trinh gia
cong hodc ban may mang phoi di theo céc
truc da duoc dua ra [10, 11, 12]. Dé may
¢ duoc co ciu truyén dong tdt thi viée tinh
toan lya chon cac chi tiét va phuong an
truyén dong clng khong thé bo qua trong
qua trinh thiét ke may. Mot s6 phuong an
Iwra chon chi tiét cua co ciu truyén dong
nhu str dung vit me dai ¢ thuong, vit me
dai bc bi, ...

Hinh 1. Két cdu co ban cia may CNC [13]

Trong céac loai may CNC dang co trén
thi truong thi may phay CNC ciing 1a mot
trong nhitng loai may thong dung, dang
dugc st dung rong rai va gém nhiéu bd
phan may khac nhau dé dam bao kha ning
gia cong tot ciia may (hinh 1). Mic di mot
s6 m6 hinh may CNC di duogc thiét ké va
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ché tao thanh cong nhung vi¢e tiép tuc tao
ra cac md hinh may véi két cau va phuong
an bo tri khac trén may phay CNC cuy thé
rat c6 y nghia trong qua trinh dao tao,
nghién ctu khoa hoc va ung dung trong
thuc té.

2. VAT LIEU VA PHUONG PHAP
NGHIEN cUU

2.1. Vat liéu nghién ciru

Mot s6 loai thép va nhom dinh hinh
{mg dung trong ché tao cac chi tiét may cua
may phay CNC 3 truc [1, 3, 6].

Nghién ciru mot sd loai may phay
CNC 3 truc c6 trong thuc té va trong mot
56 tai lidu. Mot s loai vat liéu duge chuan
bi cho qua trinh thi nghiém dé d4nh gia kha
nang lam vi¢c cua may nhu vat li¢u nhom
[8, 11], gd [7] va nhya mica [9, 11].

2.2. Phwong phap nghién ciru

Ké thira va phat trién cac két qua
nghién ctru vé may phay CNC 3 truc dé
1am co s6 thiét ké va ché tao may.

Phan mém v& AutoCAD va Autodesk
Inventor duoc Gmg dung dé xay dung ban
v& cta chi tiét may va tong thé may. Cac
chi tiét cuia may phay CNC duoc tinh toan
dua trén nghién cuu tai li¢u va tham khao
mot sé mé hinh co trong thuc té.

Phuong phép danh gia kha nang lam
viéc ciua may phay CNC mini 3 truc: Cac
chi tiéu duoc lya chon dé danh gia kha
nang lam viéc cua may nhu pham vi gia
cong ctia may, loai vat liéu c6 thé gia cong
dugc trén may phay, ...

3. KET QUA VA THAO LUAN

3.1. Co sé thiét ké may phay CNC 3 truc

- Trén co so di dua ra ¢ phan dit van dé,
may phay CNC 3 truc gom mot s6 b phan
dé dam bao tot viéc gia cong mot s chi tiét
may tir kich thudc cu thé cua phoi ban dau
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c6 thé ga dugc trén may phay. May duoc
thiét ké dua trén mot sb chi tiét may tiéu
chuan va mot so chi tiét may duoc thiét ké
moi dé lap ghép tao thanh mot mo hinh
may hoan chinh dya trén cic phan mém
san co.

- Lya chon cac phan mém sin c6 va don
gian trong qua trinh sir dung dé img dung
trong viéc thiét ké mé hinh may phay CNC
mini 3 truc.

- May c6 thé gia cong dugc mot so loai
vat liéu nhu nhya, nhom.

3.2. Thiét ké va lwa chon mot sé chi tiét
cua may phay CNC mini 3 truc
3.2.1. Péng co din déng cdc truc

DPong co dan dong trén may CNC cho
céc truc trong thuc té 1a cac dong co servo,
v6i kha nang diéu khién chinh xac cao,
dong thoi kém theo ca mot bo phan phan
hoi va bu sai s6. Can ctr vao gia thanh va
mirc d6 yéu cau chinh xac trong qua trinh
gia cong, lya chon phuong an dung dong
co budc dé dan dong cac truc, vi loai dong
co nay dé diéu khién, dé mua va cé gia
thanh hop 1y. Tuy nhién do khong kém theo
bd phan phan hoi bu sai s6 nén trong mot
s6 truong hop nhu qua tai, qua nhiét, ...
dong co s€ khong gitr dugc do chinh xéc
yéu cau, xay ra tinh trang tut budc hay mat
budc. Do vay khi tinh toan thiét ké may
can c6 nhiing giai phap dé giam thiéu sai
s6 trong qué trinh gia cong.

3.2.2. Lwa chgn dong co truc chinh

Mo hinh méy phay CNC 3 truc phai
dam bao mot s6 yéu cau k¥ thuat nhu lam
viéc duge ¢ nhidu ché do tai trong va tdc
d6 khac nhau, diéu khién dé dang, lam viéc
ém diu, do d6 trong thuc té may phay CNC
thuong st dung dong co truc chinh dé lap
dao cat thong qua collet spindle va thyc
hién qua trinh gia cong. Dong co truc chinh
can dugc st dung bién tan két ndi véi may
tinh, chat lugng diéu khién tot vé ca toc do
va mO men.

Duya vao muc dich sit dung m6 hinh
may CNC 3 truc trong viéc gia cong mot
s6 vat liéu nhu nhom, gd hoidc nhya mica,
mot s6 loai may phay CNC da sir dung céc
loai dong co khéac nhau, mot s6 loai dong
co cb san véi cac thong s6 cu thé co kha
nang ung dung trén md hinh may, duong
kinh dao phay ngén lén nhat tmg dung
trong gia cong va dua trén tai li¢u [3], da
nghién cuu lya chon dong co c6 mdt sb
thong s6 nhu sau:

- S6 vong quay truc chinh va toc do cit 16n
nhat ctia dong co la:

Npax = 24.000 vong/phut

Vinax = 1000 vong/phut
-Pong co tryc chinh ¢ cong suat: 1,5 kW
3.2.3. Mt sé chi tiét khdc cia mdy dwoc
lwa chon

Can clr vao co sé thiét ké may phay,
mot s6 chi tiét cia may phay duoc Iya chon
v6i nhitng thong s6 cu thé.

STT Chi tiét

Théng s6 Ghi chu

Loai SCR1605

1 Vitme truc X Budc:5mm

Chiéu dai tryc 550mm; Pudng kinh:16mm

Loai SCR1605

2 Vitme truc Y Budc:5mm

Chiéu dai truc 550mm; Puong kinh:16mm

18
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STT

Chi tiét

Théng s6

Ghi chu

Vit me truc Z

Loai SCR1605
BuQc:Smm
Chiéu dai truc 330mm; Puong kinh:16mm

BK12

Motor steper size 57; G6c budc:1.8;
Momen xoan tinh: 2.3N.m;

Ray dan huéng

Ray truot tron d=16mm ;
Chiéu dai: 550mm;

Do cing: 45HRC;

Str dung con truot SCS: 16.

bong co chinh
Spindle CNC
1.5kW — ER16

Cong suat: 1.5 kW;

Dién ap: 220V (N&i v6i ddu ra bién tan), hodc
380V;

Dong dién: 7A;

Tdc do toi da: 24.000 vong/phit;

Tan s6 tdi da 400Hz;

Kich thuéc: Puong kinh 80mm;

Chiéu dai: 221mm;

Piu kep: ER16, Lam mat béng nudc;

Chung loai vong bi 7002.

3.2.4. Thiét ké mét sé chi tiét ciia mdy may phay CNC mini 3 truc. Hinh 2 thé

phay CNC mini 3 truc hién ban v& ctia mot s6 chi tiét ciia mo hinh
Dua trén co s¢ viéc thiét ké may, xdy may phay CNC mini 3 tryc.
dung ban vé ctia mot s6 chi tiét may cua
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Hinh 2. Thong s6 kich thudc cia mot sd chi tiét may
a—Tam panel 1; b— Tam panel 2; c — Tam panel 3; d — Tam panel 4,
e - Thanh nhom dinh hinh voi cac logi chiéeu dai khdc nhau; f— Kep goc

3.3. Mach diéu khién trén mé hinh may
phay CNC mini 3 truc

Mach MACH3 USB sit dung v6i phan
mém Mach3 két ndi may tinh thong qua
giao tiép USB, thiét lap cuc ki don gian.

Mach MACH3 USB ¢6 kha ning diéu
khién 4 hoic 5 truc dung dong co budc
(hodc servo) cung luc qua cac ngd pul/dir
XY, Z,A,B

Co6 4 ngd vao IN1, IN2, IN3, IN4

C6 4 ngd ra OUTI1, OUT2, OUT3,
ouT4

Toan bd ngd vao va ra dugc cach ly

20

quang dam bao an toan tuyét doi.

Thong sb ky thuat:

Mach CNC BOB MACH3 USB

Giao tiép voi may tinh qua cong USB.

Nguén sir dung: 5VDC USB.

Tan s6 xung t6i da: 100Khz.

Diéu khién 4 dong co budc qua cac
truc X, Y, Z, A.

S6 ngd vao: 4 ngd IN1, IN2 IN3, IN4
cach ly Opto.

S6 ngd ra: 4 ngd OUTI, OUT2,
OUT3, OUT4 céach ly IC dém.

Kich thudc: 77x73mm
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Hinh 3. So d6 hé thong diéu khién mé hinh may phay CNC mini 3 truc

3.4. Tong thé may phay CNC mini 3 truc  da tinh toénllua chon ye‘l thiét kéqcéc chi tiét

Hinh 4 thé hién tong thé mo hinh may ~CcUa may, tién hanh lap ghép de tao thanh
phay CNC mini 3 truc v6i 3 thong s6 kich MO hinh may phay CNC mini 3 truc hoan
thude chinh: 595 x 583 x 577 mm. Saukhi  chinh trudc khi tién hanh ché tao cac chi
tiet may va lap rap tong thé may.

Hinh 4. Tong thé m6 hinh may phay CNC mini 3 truc véi 3 thong sb kich thudc chinh
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3.5. Ché tao va lip rap
hoan chinh m6 hinh may
phay CNC mini 3 truc
Dua trén b0 ban vé cua
cac chi tiét may, may phay
CNC mini 3 truc va thiét bi
may moc hién co, tién hanh
ché tao cac chi tiét cua may.
Céc chi tiét may sau khi
duoc ché tao xong, tién
hanh l4p rap thanh mé hinh
may hoan chinh dé chuan bi
cho qua trinh danh gia kha
nang lam viéc cua may
(hinh 5, hinh 6 va hinh 7).
Ngoai ra, hinh 6 dua ra
mo hinh ctia méy phay sau
khi d3 ché tao. Tat ca cac
chi tiét, bd phan ctua may
thai dugc ché tao, lua chon,
tién hanh lip rap va hiéu
chinh truéc khi tién hanh
danh gid kha nang lam viéc.
3.6. Panh gia kha nang
lam viéc cia m6 hinh may
phay CNC mini 3 truc
Sau khi m6 hinh may
da duoc lap rap hoan thién,
tién hanh danh gia kha ning
lam vi¢c cua may thong qua
viéc tng dung mot sé loai
vat liéu cy thé dé ché tao
mot s6 chi tiét may. Mot sd

loai vat liéu dugc dua vao thir nghiém g(‘A)m
vat liéu gb, vat liéu nhua va vat liéu nhom.
Pé tién hanh qua trinh gia cong trén may,
phan mém duoc timg dung dé trg gitp trong
qua trinh gia cong nhu phadn mém Master-
Cam (hinh 8a) dé tao ra chuong trinh NC
(file c6 dudi .NC) dé chay trén phan mém

22

e o

Hinh 7. P4u ndi phan tu dién véi may va mo hinh
may phay CNC mini 3 truc hoan chinh

MACHS3 (hinh 8b). Trong hinh 9 thé hién
mo hinh may phay CNC mini 3 truc dugc
b tri tai phong thi nghiém va dang thuc
hién gia cong mot s san pham. Mot sb san
pham duoc thu dugc sau qua trinh gia cong
trén mo hinh may phay CNC mini 3 truc
duoc thé hién trén hinh 10. Qua qua trinh
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danh gia san pham dugc gia
cong tor mo hinh may phay
thdy rang mo hinh hoan toan
c6 thé tmg dung vao viéc gia
cong mot s6 dang san pham
v6i kich thuéc cu the va dam
bao tot thong sé kich thudc
theo yéu cau. M6 hinh may
hoan toan co thé gia cong

dugc mot sb loai vat licu Hinh 8. Ung dung phén mém MasterCam va ph'?m mém
nhu nhom, g va nhya. MACH3

4. KET LUAN a — Giao dién phdn mém MasterCam, b — Giao dién
phan mém MACH3

M6 hinh may phay
CNC mini 3 truc da duoc
thiét ké va ché tao véi hé
thdng cac chi tiét va bo phan
may duoc bb tri hop 1y. Mo
hinh médy c¢6 két ndi véi may
tinh, dé dang van hanh khi ;
gia chg chi tiét may, phu . oy i e _ o Tl i,
hop dé gia cong trén cac vat
liéu nhu: nhom, gS, nhua
mica. Trong nghién ctru nay
da tmg dung mo6 hinh may
phay CNC mini 3 truc vao
gia cong mot sé chi tiét cu
thé.

Hinh 9. Qua trinh gia cong trén md hinh may CNC
duoc lap dat tai phong thi nghiém thudc khoa Co — Pién

Dua trén mo hinh may
phay CNC mini 3 truc da
thiét ké va ché tao c6 thé tiép
tuc phat trién dé ché tao ra
may phay CNC hoat dong
6n dinh v6i do chinh xac cao
dung vao cac ung dung
trong thuc té.

TAI LIEU THAM KHAO
1. Tran Van Dich va

Ngb Tri Phiic (2006). S6 tay

thép thé giéi. Nha xuit ban , , ' -

Khoa hoc va K§ thut Hinh 10. Mot s6 chi tiét dugc gia cong tir mo hinh
2. Tran Vin Dich may phay CNC mini 3 truc
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(2007). Cong nghé CNC. Nha xuit ban
Khoa hoc va Ky thuat.

3. Nguyén Pic Loc, Lé Van Tién,
Ninh Pirc Tén va Tran Xuédn Viét (2005).
S6 tay cong nghé ché tao may, tap 2. Nha
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Ngay nhan bai: 14 thiang 11 nam 2022
Nguoi phan bién: TS. Téng Ngoc Tuan,
Hoc vién Nong nghlcp Viét Nam.
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BO MON MAY NONG NGHIEP VA THUC PHAM - 60 NAM
XAY DUNG VA TRUGNG THANH

PGS.TS. Hoang Pire Lién', TS. Nguyén Thanh Hai'

1. CHANG PUONG LICH SU

Ngay 18 thang 8 ndm 1962, B mon
May ndéng nghiép (tién than ctia bd mén
My nong nghiép va Thyc phim ngay nay)
duoc thanh lap tach ra tr b moén Oto—
May kéo — May nong nghiép (thudc khoa
Co khi ndng nghi¢p, Pai hoc Nong Lam —
mot trong 4 khoa dugc thanh lap 12-10-
1956) gdom 8 thanh vién, Truong B6 mén
dau tién 1a thay Nguyén Bang. Bo mon phu
trach giang day 5 mén hoc: Ciu tao va ly
thuyét tinh toan may néng nghiép (MNN);
Thuy lyc va thiét bi cung cap nudc; May
chan nuo6i; May nong nghiép dai cuong va
Co khi chan nuo6i.

Trudc yéu cau nham dap Gng voi xu
huéng hoi nhap va phat trién cta dat nude
nod1 chung va nganh nong nghiép trong tinh
hinh md&i noi riéng, ngay 11/3/2022, Giam
d6c Hoc vién nong nghiép Viét Nam da ra
quyét dinh s 1292/QD-HVN vé viéc thanh
1ap “Bo mon May nong nghiép va Thuc
phém” trén co so td chire lai hai bo mon:
Bo mon My nong nghiép va bo mon Thiét
bi bao quan va ché bién nong san thudc
khoa Co Dién. Bgi ngii can b hién gém 9
thanh vién (1 PGS.TS, 5 TS va 3 ThS),
Truéng Bo mon: TS. Nguyén Thanh Hai.
B0 mo6n dam nhan 21 hoc phén phuc vu
dao tao dai hoc va sau dai hoc cho cac

"Hoc vién Nong nghiép Viét Nam

chuyén nganh thudc khoa Co DPi¢n va
nhiéu khoa thuéc Hoc vién Nong nghiép
Viét Nam.

2. NHUNG THANH TUU TRONG
PAO TAO, NGHIEN CUU KHOA
HQC VA CHUYEN GIAO CONG
NGHE

Trai qua 60 nam, vua tron mdt “Luc
Thap Hoa Giap”, tirc 1a mot chu ky chuyén
luan cua dét troi véi bao kho khin va thir
thach, so tan di chuyén qua nhiéu dia
phuong trong diéu kién dat nude c6 chién
tranh 4c liét khi thi & Cao Bang, luc thi
xubng Bic Ninh, rdi hoa binh méi trd vé
Ha Noi.

Nhitng thanh tich B moén dat duoc
trong hoat dong giang day va nghién ctru
khoa hoc that dang tu hao. Hién nay da tro
thanh b0 mon chuyén nganh May ndng
nghiép va Thuc phdm hang dau trong ca
nudc.

Vé dao tao: Dén nay B6 mon da bién
soan 32 Giao trinh dao tao Pai hoc; 10 gido
trinh dao tao sau Pai hoc; P4 huéng dan
trén 600 sinh vién 1am d6 an t6t nghiép,
trén 100 hoc vién cao hoc va 15 nghién ctru
sinh bao vé thanh cong luan 4n tién si.

V& Nghién ctru khoa hoc va chuyén
giao cong nghé: BO mon da chu tri, tham
gia thuc hién 55 dé tai nghién ctru khoa
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I an cac cép, trén 200 cac cong bd
rong nudc va qudc té. Trong d6 c6 mot sd
dé tai tiéu biéu duoc dénh gia cao va ung
dung tot trong thuc tién nhu:

- Nghién ciru may cit coi. Pé tai cap
B6 Nong nghiép trong diém (1976-1980).
Cha tri: Pang Thé Huy va Pham Xuén
Vuong la nguoi thuc hién chinh.

- Nghién ctru co gidi hod phuc trang va
cham séc dong co. Dé tai cap Bo (1982-
1984). Chu tri: Nguyén Vin Mudn.

- Nghién ctru mau may lam dat (1986).
Dé tai nhanh cap Nha nuée (mi sb 02-13-
01-02-04B). Chu tri: Nguyén Bang.

- Nghién ctu thu hoach lua bang
phuong phap méi tai dong bang séng Ciru
Long. Pé tai cip Nha nudc, ma sé 02.13-
01-14C (1982-1986). Chu tri: Pao Quang
Tricu.

- Nghién ctru thiét ké, ché tao may
danh bong, lam sach, phan loai hat dau
trong xuit khau”. Bé tai NCKH cip Bo
(B6 Noi thuong - 1989). Chu tri: L& Cong
Huynh.

- Nghién ctru thiét ké ché tao may ap
tring gia cam st dung phdi hop ning
luong mat troi va khi sinh hoc (Biogas). bé
tai NCKH cép Bo, mi s6 B2013-11-34
(2013-2014). Chu tri: Tran Nhu Khuyén.

- Nghién ctru thiét ké, ché tao may gieo
sa lta két hop bon phan theo hang véi sy
trg giup cua khi nén (Nhiém vu Hop tac
nghién ctu song phuong va da phuong
2019-2021), Chu tri: Nguyén Thanh Hai.

3. NHUNG PHAN THUONG VA
DANH HIEU CAO QUY

60 nam qua, B mon da tham gia dao
tao ra hang nghin K¥ su, hang tram Thac
sy va hang chyc Tién s¥; Pi chi tri, tham
gia nhiéu dé tai cAp Nha nudc, cip B, cap
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co s&. Nhidu d¢é tai da nghiém thu dat
qua tot, dugc phat trién thanh du 4n san
xudt thir nghiém va tmg dung vao san xuét.
Nhiéu tac gia di dugc trao ting bang khen,
huy chuong va clip vang trong cac hoi nghi
trién 13m va cho cong nghé.

Tap thé Bo mon da duoc ting Bang
khen cua Thu tuéng Chinh pha (2001) vé
thanh tich xut sic gop phan vao su nghiép
xay dung CNXH va Bao vé T6 Qudc; Bang
khen Bo Gido duc va Dao tao (2001) vé
thanh tich tiéu biéu trong phong trao thi
dua thoi ky d6i mai 1990-2000; Bang khen
B Nong nghiép va Phat trién Nong thon
(2001) vé thanh tich xuét sac dong gop cho
su nghiép phat trién nong nghiép va nong
thon thoi ky d6i méi 1990-2000 va nhiéu
hinh thtrc khen thudéng khac.

B9 mon ¢6 5 nha gido dugc phong tang
nha giao vu tl, 1 nha gido dugc phong ham
giao su, 11 nha gido dugc phong ham phé
gido su, 22 nha giao da bao v¢ thanh cong
luan 4n Tién si...

Trude nhimng thach thirc va doi hoi doi
m&i dit ra trong giai doan hoi nhap quéc té
sau rong va cudc cach mang 4.0 hién nay,
bang sy virg vang cta ¥ chi, niém tin lac
quan chién thang trong moi hoan canh, Bo
mon quyét tim hoan thanh tét nhiém vu
dao tao, nghién ctru khoa hoc va chuyén
giao cong nghé, xirng dang vai su tin tudng
cua Hoc vién va Xa hoi. Tiép budc truyén
thdng, voi tit ca tinh yéu, niém tin, hy vong
va sy cong hién, ching ta tin tuéng rang
B6 mon May ndng nghiép va Thuc pham
s& tiép tuc phat trién manh mé va bén viing,
trong su phat trién 1én mot tim cao méi cua
Hoc vién Nong nghi¢p Viét Nam, méi nha
chung than yéu cua ching ta.
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MOT SO HiNH ANH VE
B[I MON MAY NONG NGHIEP VA THUC PHAM

Ky niém 25 nam ngay thanh lap Gap mit nhan ngay Nha gido Viét Nam
B9 mén May néng nghiép (1987) 20/11/2022

K NIEM 50 NAM THANH LAP
KHOA OOl BIEN

i g,y | ik TGS SR

Ky niém 45 nam ngay thanh lap Khoa Co — Dién Ky niém 50 nam ngay thanh lap Khoa Co — Dién
(2001) (2006)

TIRAOT (AL N WA EnET 5 e |
HiEA S g

Ky niém 55 nam ngay thanh lap Khoa Co — Dién B0 mon Mdy nong nghiép
(2011) ky niém 20/11/2016
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May 4p trirng gia cAm ATMG-3000 sir dung phoi
hgp NLMT va khi sinh hoc

i -l I -I-'._ L .ﬂ' 2
Lién hop may phun thuéc BVTV
Pé tai Nghi dinh thu Viét Nam - Trung Quéc

Khao nghiém may lién hop
git - dap mini tai Bic Giang (2012)

Thiét bi ¢6 dic mat ong kiéu chan khong dang
ong phoi hgp cong nghé siéu am CD-1

B0 trwéng By NN & PTNT Cao Puc Phat danh
gia ket qua nghién ctru Deé tai B2009-11-143TD
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MOT SO KET QUA NGHIEN CUU VE BO PHAN BON PHAN
DANG HAT CHAM TAN CHO DAU TUONG

TS. Nguyén Chung Théng', PGS. TS. Lé Minh L',
PGS. TS. Nguyén Xudn Thiet!, ThS. Nguyén Thi Hanh Nguyén'

TOM TAT: Bai bdo nay gi6i thiéu vé cau triic va nguyén Iy lam viéc ciia bé phdn bon
phan trong may gieo hat két hop véi bén phan cho ddu twong. B¢ phdn bén phan lam
viéc rai hang theo nguyén Iy co hoc kiéu truc cudn véi cdc rdnh cdt léch giup cho viéc
ldy va nha phan dé dang. Cac théng sé lam viéc ciia bo phdn bén phan dwoc tinh todn
theo hai mé hinh dé dat dwoc nang sudt 60-90 kg/h. Mo hinh thw nhat nham xdc dinh
lwong phan qua cuwa xa thung, cira xad co tiet dién hinh chir nhdt véi bé rong 15 mm va
chiéu dai cé thé diéu chinh. M6 hinh thir hai mé ta qud trinh nap phdn vao ranh truc
cuon, toc dé cia truc cuon la théng sé anh huwong lom dén viéc lay phén va can nam
trong viing giéi han dé dat nang sudt can thiét.

Tir khéa: Bo phan bon phan, May gieo hat két hop véi bon phan, Co gidi hoa dau tuong,
Truc cuon cat 1&ch.

SOME RESEARCH RESULTS ABOUT THE GRANULAR FERTILIZER
PARTS FOR SOYBEAN

ABSTRACT:

This article introduces the structure and working principle of the fertilizer parts of
the sowing and fertilizer machine for soybeans. It works in line with the mechanical prin-
ciple of the roller type. Its working parameters are calculated according to two models
to achieve productivity from 60 to 90 kilograms per hour. The first model is to determine
the amount of fertilizer passing through the rectangular discharge door with a width of
15 mm and a variable length. The second model describes the process of loading into
the roll grooves. The speed of the platen is a parameter that greatly affects the ability to
work and it needs to be within the limit to achieve the required productivity.

Key words: Fertilizer parts, Sowing machine combined with fertilizer, Mechanization of
soybeans, Rollers.

I- PAT VAN PE

Trong quy trinh canh tac dau twong hi¢n
nay & nudc ta thi khau bén phan, dic biét doi
vé6i phan hoa hoc (bon thuc) 12 ton nhiéu cong
doan va thoi gian nhat. Thuong tién hanh vao
hai thoi diém: khi cay c6 tir 2-3 14 kép (10-15
ngay sau gieo) va sau khi cdy ra hoa lan mot

'Khoa Co — Dién, Hoc vién Nong nghiép Viét Nam
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12-15 ngay (40-45 ngay sau gieo). Vi¢c bon
phan bang tay, theo kinh nghiém lam cho ty 1
phan khong déu, khong dung sb luong nén
khong dam bao dinh dudng cho qua trinh sinh
truong va phat phién cta cdy. Do sau bon
khong dam bao khién cho phan bi rira troi gy
lang phi.
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Nghién ctru cho thay, trong canh tac déu
tuong bang co gii hoa thi c6 thé tién hanh két
hop nhiéu khau vé6i nhau, trong d6 khau bon
phan ciing c6 thé tién hanh mot lan bang phan
bon téng hop dang hat cham tan va dugc két
hop v6i khau gieo nham giam bét chi phi va
tranh tac dong ctia may kéo dbi véi cay non
va mat dong. Viéc bon phan bang may khong
nhirng dam bao déu, ding ham lugng phan
ma khoang céach gitra phan va hat luén dam
bao, phan khong 1am anh huong gay chét hat,
théi ré. Tuy nhién, viéc bon phan bang may
theo hang, nhét 1 ddi v6i cac loai phan dang
bot, toi roi nhu hién nay 1a rat kho khan. Phan
bi von cuc hay chay nudc, dinh vao cac bo
phan lam vi¢c, tham chi bi ket 1a cac hién
tugng hu hong chinh thuong xay ra déi véi
cac may bon phan theo hang dang sur dung.

Céu tric tong thé cua may gieo hat dau
tuong két hgp v6i bon phan va phuong an canh
tac tao thudn lgi cho co gidi hoa d@)ng bo da
duoc gidi thi€u trong mot nghién clru cua
nhom tac gla (2018). No1 dung nghién clru nay
trinh bay cau triic cua b6 phan va co s¢ dé xac
dinh cac thong s6 cau tao va lam viéc chinh
cua bd phéan bon phan.

II. POI TUQONG VA PHUONG PHAP
NGHIEN CUU
2.1. Ddi twong

Bo phan bon phan trong may gieo dau
tuong két hop v6i bon phan theo hudng co gidi
héa ddng bd. Cac yéu t6 anh huong dén kha
nang lam viéc cua b phan bén phan lam co s&
cho viéc lua chon céu triic va cac thong s6 lam
vi¢c chinh cua bd phan bén phan cho dau
tuong. Phan bon cho dau tuong la loai phan
bon tong hop NPK dang hat cham tan c6 kich
thuge 1-3 mm.
2.2. Phwong phap nghién ciru

Xay dung md hinh cdu tric tong thé,
nguyén 1y 1am viéc ctia bd phan bon phan bang
cac phan mém thiét ké (Inventor, AutoCad).

Xay dung mo6 hinh todn anh hudéng cua
cac thong s6 hinh hoc va dong hoc dén kha
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nang lam viéc cua bo phan boén phan.

Ap dung 1y thuyét tinh toan vé co hoc,
giai tich va ly thuyét tinh todan méay nong
nghiép trong nghién ctru.

III. KET QUA NGHIEN CUU VA THAO
LUAN
3.1. Céu tao ciia may va phwong 4n canh tic

May thuc hién déng thoi nhiéu cong doan,
trong do6 c6 hai nhi€ém vu chinh 14 gieo hat va
bon phan trén luéng cé sin. Viée tich hop hai
cong doan nay trong mot may sé gitp gidm bot
thoi gian, chi phi, s6 lugt di lai ciia may va rat
thuan loi cho canh tac dau tuong theo hucmg
co gidi hoa dong b6. Khi may di chuyén doc
lubng véi van toc V> b0 phéan di dong 3 lan
va truyén chuyén dong quay cho cac bo phan
gieo hat 1 va bg phan bon phan 2 thong qua b
phan truyen dong 3. Phan bon va hat s€ roi vao
cac 6ng dan va roi xuong ranh da dugc cac b
phan rach hang 6 rach san. Cac ranh sé dugc
lap va mit luéng s& dugc san phang nho b
phan l4p, san phang mit luéng 7. Do d¢ su cua
phéan bon 1on hon dd sau cua hat nén viéc bon
phan s€ dugc thuc hién trudce. D sau, dac biét
la mat do phan bon va khoang cach hat co thé
dugc diéu chinh dé& dang bang cach thay doi ty
s truyén cua bo phén truyén dong.

Hinh 1. So dd két cAu tong thé ctia may gieo
dau tuong két hop v6i bon phan
1. Bo phan gieo hat; 2. B6 phdan bon phan, 3.
Bé phdn di dong; 4. BY phdn truyén dong;
5. Bo phan san truoc,; 6. Bo phan rach hang
7. B6 phdn ldp, san ranh.
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Gieo hat theo bon hang doc ludng véi mdi
héc tir 1-2 hat va bon phan theo phwong phap rai
hang, hai hang phan xen gilta cadc hang kép cua
hat. Vi phuong 4n canh tac nay s& dam béao vé
anh sang cho cay va thuén lgi cho cac khau cham
soc lam co, vun luéng, bao vé thuc vat va thu
hoach sau ndy, dong thoi van dam béao vé vé dinh
dudng cho qué trinh sinh truéng va phét trién
cua cay.

3.2. Ciu tao ciia bo phin bén phén va yéu
cau k¥ thuat

Véi yéu cu co ban dat ra cho bd phan
bon phan:

- C6 cau tao don gian, d& thao lap va sira
chira, diéu chmh luo’ng phan dé dang ma

khong can thay doi toc do lam viéc cua
may.

- T mot bo phan co6 thé chia ra nhiéu hang
va bon duoc nhiéu loai phan khac nhau.

- Khong xay ra hién tuong tao vom, ket
va dinh phan.
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Hinh 3. So dd ciu triic cua bo phan bon phan
1. Thung dung phan, 2. Tam chan; 3. Vit;
4. Tam diéu chinh; 5. Lo xo la; 6. Truc cuon.

B§ phan boén phan dugc lya chon lam
viéc theo nguyén 1y co hoc kiéu truc cudn bao
g6m 6 chi tiét va cum chinh: Thung dung phan
1 duoc chia 1am hai phan, budng chtra phan I
va buéng giam ap luc II; Tam chin 2 duoc dat
giita hai phan ciia thing phan, trén tim c6 cac
16 nho du dé phan di qua nham lam giam ap luc

TAP CHi CONG NGHIEP NONG THON SO 47

cta phan lén day thung va tranh ket phan; Vit 3
ding dé diéu chinh khe hé cua tdm diéu chinh
4 v6i10 x0 14 5; TAm diéu chinh 4 ¢6 nhiém vu
dong, mo lam thay ddi tiét dién cua ctra x4, trén
n6 con duoc gin thém tAm chin nham giéi han
khong gian budng nap va gat trén bé mit truc
cudn khong cho phan chuyén dong kéo theo
truc cudn; Lo xo 14 5 ¢6 nhiém vu dan phan
xudng budng nap phan va gy rung tranh tao
vom, dong thoi 1am kin khong cho phan tu
chay; Truc cudn 6 ¢6 cac ranh cat 1éch dé dinh
lwong phan va rai xubng ranh trén ludng.

Phén bon tir budng I cia thung dung
phan roi qua cac 15 ctia tam chin giam ap luc
vao budng II, tai day phén sé truot trén cac mit
nghiéng di qua khe ho gitra tém diéu chinh va
10 xo0 14 (ctra x4) vao buong cap phan va roi
vao cdc ranh cua tryc cudn, vén tdc cua phan
va truc cudn nguoc nhau nén phan dé dang roi
vao ranh ctia truc cudn. Viéc lay phén chi dién
ra trén mot cung khi ranh tryc cuén di qua
buong nap phan Véi két cau kiéu cit lech va
hé sb nap day phu hop nén khi truc cudn quay
mang theo phén t6i vi tri nhat dinh s& d6 phan
roi tu do vao 6ng dan va roi xudng ranh trén
ludng. Truc cudn quay sé tac dong theo chu ky
vao 10 xo 14 gay rung chdng lai hién tugng tao
vom gy tic tai cira xa cua thung.

3.3. M6 hinh xac dinh cac thong sé co ban
ciia by phin bén phan

Lugng phan tor thung qua ctra xa cua
thung vao budng cip phan phu thudc vao cac
thong s6 cua clru xa (tiét dién ciru xa), kich
thudc va co tinh cta phan, nhung ciing phu
thudc vao nang suat cua truc cudn. Néu lugng
phan ma tryc cudn lay di nho hon luong phéan
ma clra xa c6 thé cung cép thi lvong phan qua
clra x4 cua thing ciing bang luong phan tryc
cudn lay di. Do d6, dé dam bao lugng cung cp
cho truc cudn thi can tinh toan ctra xa theo diéu
kién lam viéc cta truc cudn. Nhu vay, ta co thé
thiy dbi voi bo phan bon phan, hai chi tiét
quan trong nhat I3 cira xa ctia thing va truc
cubn. M6 hinh x4c dinh luong phan qua cira
x4 va md hinh mo ta qua trinh nap phan vao
ranh truc cudn duge thé hién trong hinh 4.
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Hinh 4. M6 hinh lam viéc ctia truc cuon ctra Xa va truc cuon

3.3.1. Co so' ly thuyét xdc dinh liwong phén qua civa xd
Khoi lugng phéan qua ctra xa cua thung dugc xac dinh theo cong thirc:
m, = 3600.F,.V,.d, ,% (D
Van toc dong phan Vy (m/s) qua cua xa dugc xac dinh theo cong thire:
V=328 Ry o ()

trong do:

+ F, 1a dién tich mit cit ngang dong phan tai ctra xa (Fy = by.ey), m’

+ Ryy 12 ban kinh thity luc cua ctra xa (ty sd gitra dién tich va chu vi cira xa), m

+ £, 1a hé sb chay cua cira xa phan, f, = 0,65 (duoc xac dinh bang thi nghiém)

+ d, 12 khéi lwong thé tich ctia phan (v6i phan NPK 13-13-13+TE), d, = 950 kg/m’.
Nhu vay, luong phan qua ctra xa dugc xac dinh theo cong thirc:

b3.e3 kg 3)
m, = y—
P 15,8844.(by +e,) " h
Theo cong thic 3, v6i bé rong cura xa by = 15 (mm), két qua tinh toan luong phan qua
ctra xa my, (kg/h) phu thudc vao chiéu dai ctra x4 e cho trong bang 1.

Bdng 1. Bang két qua tinh lwong phén qua cira xad

TT Pon vi Gia tri
€x mm 7,2 7.5 8,0 8,5 9,0 9,5 9,8
m, kg/h 60,0 | 63,1 68,8 | 74,5 80,3 86,2 | 90,0

Ly thuyét tinh toan cira xa cho by nén két qua tinh toan cho thay tiét dién cira
phan bon phén ¢ trén coi phan la phan tr  xa cling rat nho. Do do, néu ap dung hoan
khong kich thudc nhung thuc t€ phan laila  toan két qua tinh toan ly thuyét vao thuc té
dang hat ¢ kich thudce (1-3 mm), mat khac  s€ khong chinh xac, nhu:ng day 1a co so
lwong phan qua cira xa nho (60-90 kg/h) quan trong dé lya chon vung kich thudc
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cua cua xa trong nghién curu thye nghiém.
Trong nghién ctru thyc nghlem can nghién
ctru thim do dé tim ra hé sb ting kich
thudce cua ctra xa so voi két qua nghlen ciru
Iy thuyét, trong thyc té thu:0'ng co dinh kich
thudc mot phuong (by) nén viéc tang kich
thude ctra xa 1a tang kich thudc phuong
con lai (ey).

3.3.2. Co so tt'nh todn truc cuon

Truc cudn c6 nhiém vu nhan phan tu
buong cap phan theo dung khéi luong can
thiét va dua vao 6ng dan phan. Ngoai ra
con phal dam bao mat do phan dong déu,
do d6 yéu cau viée lay va do phan cua cac
ranh truc cuon phai lién tiép hodc xen ké
nhau, khong dé hién tuong ngit quing. Dé

Qec = 60.y,.dp.Nee. Vie = 15y . dp. e Zee. T dF. L

trong do:

khong lam thay d6i (khong giam) véan toc
dong xa phan qua ctra xa li€u cua thung
phan va tranh hién tu’0’ng ket phan thi khoi
luong phan ma truc cudn o thé 1ay di phai
16n hon hoac bang lugng phan qua ctra xa
ligu, tirc 1a h¢ s6 nap day cua truc cudn phai
nho hon 1. Két qua thi nghiém va tinh toan
theo diéu kién tu chay cho thay, v6i hé sb
nap ¥, <0,75 thi dlem bét dau db phan cua
ranh truc cudn s& nam dudi diém A (hinh
4) @é tranh dugc hién twong ket, dinh phan
ma van dam bao kin khit khi may khong
lam viéc.

Nang suét ctia truc cubn dugc xac dinh
theo thé tich ctia rdnh truc cudn, theo cong
thurc:

kg/h (4)

Vi 1a the tich (phan nap liéu) cua ranh truc cubn, m’

Z 12 6 ranh trén truc cuon, ranh
d; 1a duong kinh ranh truc cudn, m
Lila chiéu dai ranh truc cuén, m
¥ la h¢ s6 nap, %

n 14 s6 vong quay cua truc cudn, vong/phut

O day, néu gia thuyét coi phan bon 1a
hat khong khong kich thudc, luong phan
trong budng cap phén du nho thi lyc lién
két cua phan coi bang khong, ma sat gilta
phan v&i thanh va mdt ngoai truc cudn
khong dang ké, nhu vdy phén chi chiu tac
dung cta trong lyc. Thoi gian 14y phan cta
ranh truc cudn s& phu thudc vao chiéu dai
budng cip phan va sb vong quay cia truc
cudn.

- Néu truc cudn quay cham (nge = 0-

nd) thi thoi gian lay phén cua ranh tryc
cudn 1on, h¢ s6 nap s¢ bang hoic 16n hon
1 (vi s& nap ca phan thé tich ngoai try tron)
va ning suat cta truc cuén nhé hon lugng
phan c6 thé qua cura xa.

- Néu truc cubn quay nhanh hon (n4
<ng < nth) thi thoi gian 1y phan cua rinh
truc cudn giam, hé sb nap liéu giam dan
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nhung ning suit cia truc cudn khong doi
va bang luong phan qua cia xa.

- Néu tiép tuc ting sd vong quay truc
cubn (ng > ngpy) thi thoi gian 1y phéan cang
gidm, nang suat cua truc cuon giam va nho
hon lwong phan c6 thé qua ctra xa do phan
khong kip roi vao ranh truc cuon

- Khi s vong quay truc cudn dat gia
tri np,,¢ thi thoi gian lay phan coi bang
khong, ranh tryc cu6én khong nhén duoc
phan, tirc 13 nang sudt cta truc cudn bing
khong.

Nhu vay, dé tranh hién tuong un tac
phan ¢ buong nap phan thi s6 vong quay
tryc cudn phai 16n hon sO vong quay nap
day Npg va nho hon sé vong quay t6i han
Dehy gay sut giam kha nap cua ranh truc
cudn. Mit khac, dé tranh hién tuong ket,
dinh phan khi d6 vao 6ng dan thi s6 vong
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quay clia truc cudn can dam bao diéu kién
¢ = Mnd/Y nmax-

Th01 gian nap phan tap (s) cho ranh
truc cubn & mot diém trong Vung nap phan
duoc xac dinh theo cong thirc:

60.c c
. ntc.,DtC ®)

Chicu cao khoi phan roi vao ranh truc
cubn dugc x4c dinh theo cong thirc:
g.t2 _ g, 60.c

2 2 m N¢e. Dic

n we ity

t, = S

h, = ,m

e

ML LiZn)
2 rete——

a) Tai lo xo ddn huéng

Nhu véy, nang suat ctia truc cuon
cling dugc xac dinh theo cong thuec:

k
th = 60 hl’l' l LtC' dp ZtC' Iltc )37

NG

Hé s6 nap day ¥, (%) chinh 13 ty s6
gitta lugng phan duogc nap vao va kha nang
chtra cua ranh truc cudn, dugc xac dinh

theo cong thic:
h,.1,

(8)

n:

m.dZ
4

Lay un dan by

Truc cuan |

b) Tai vi tri bat ky

Hinh 4. Cdc yéu té anh huéng dén qud trinh ldy phédn vao ranh truc cuon

. S6 Vong quay toi han ng cua tryc
cuon duoc xac dinh theo cong thirc 9. Pé
tinh dén cac yéu t6 nhu phén 1a hat c6 kich
thudc; phan bd cua phan trong vung nap
khong deu ma sat cua phan (hinh 4): véi
10 xo dan huorng (Fl) v6i khoi phan (F2)

10800. I, L. dp.

va v6i mat ngoai tryc cudn (F3)... . 1lam
glam toc do nap phan vao ranh truc cuén
thi can lam giam toc do cua truc cudn, nén
trong cong thurc nay dugc dua thém he sO
glam toc do quay cua tryc cudn kg (duoc
xac dinh bang thuc nghlem)

Zic- 8- C* vong

Nge = Kg.

Theo cong thtc (4) va (9), véi cac
thong s6 lam viéc cua truc cudn cho
trong bang 2, két qua tinh toan sb vong

Qtc. T2 D

’ phit ©)
quay tbi thiéu n, nd va s6 vong quay tbi
da Neh dé truc cudn dé dat nang suat theo
yéu cau, bang 3.

Bdng 2. Bang théng s6 lam viéc ciia truc cuon

TT Thong sd Ponvi | Giatri | Ghichu

1 Pudng kinh ngoai truc cudn: Dy m 110.10°

2 |Chiéu dai tryc cudn: Ly m 50.10”

3 Puong kinh ranh truc cubn: d, m 18.10°

4 S4 ranh truc cudn: Zic ranh 10

5 |Chiéu dai budng nap phén: | m 30.10°

6 Chiéu rng cura nap ranh truc cudn: ¢ m 9.10°

7 |[Hé sb giam tc d6 quay truc cubn: k, 0,2
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Bdng 3. Bang két qua tinh s6 vong quay ciia truc cuon

- A S6 vong quay tryc cuon ny, (vong/phut)
TT Nang suat Q. (kg/h) g - ne (¥, = 0.75)
1 60 8,28 28,47 11,04
2 65 8,97 26,28 11,96
3 70 9,66 24.41 12,88
4 75 10,35 22,78 13,80
5 80 11,04 21,36 14,72
6 85 11,73 20,10 15,64
7 90 12,42 18,98 16,55

Ket qua tinh toan cho thay, nang suat
truc cudn ty 1& thuin véi 80 vong quay
nhung vung lam vigc cua 5O Vong quay lai
ty 1€ nghich v6i néng suét theo yeu cau. bé
dat nang suat 90 kg/h thi y€u cau s6 vong
quay truc cudn thap nhat phai bang 12,42
vong/phit nhung khéng dugc lon hon
18,98 vong/phut, dé dat duoc hé sb nap day
¥, <75 % (tranh do phan som) thi s6 vong
quay truc cudn ng, > 16,55 vong/phit.
Trong khi d6 vung lam viéc dé dat duoc
nang suat 60 kg/h 13 8 ,28-28,477 Vong/phut
Tinh toan ciing cho thay, néu s vong quay
truc cubn 16n hon 15,32 vong/pht thi nang
suat cua truc cubn s& khong tang du lu:ong
cung cap cuia ctra x4 c6 thé 1on hon, vi day
cling 14 toc do t6i han cua truc cudn (g =
Nypy).

IV KET LUAN

Két qua tinh toan by phan bon phan
trong cac mo hinh cho thay dé dat duoc
nang sudt can thiét (60-90 kg/ha), véi be
rong ctra xa cho trude la 15 mm thi chiéu
dai cira x4 can diéu chinh trong khoang
7,2-9,8 mm, nhung trong nghién ctru thuc
nghlem can chon ting kich thudc chiéu dai
cura xa vi can phai tinh dén su khac biét vé
gia thuyet kich thudc hat. Dong thot voi do
thi toc do quay cta truc cudn phai nim
trong mién gidi han cho phep, dé tranh hién
tuong ket do d6 phan sém thi ving lam
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viéc cua tbc do quay truc cudn 1a 11,04-
28,47 vong /phut. Truc cudn dang cat lech
co du:ong kinh ngoal 110 mm, chiéu dai 50
mm, mudi ranh ¢6 duong kinh 18 mm véi
chleu rong ctra nap 9 mm.
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NGHIEN CUU UNG DUNG MATLAB/SIMULINK MO PHONG DONG HOC
ROBOT 4 BAC TU DO SU/ DUNG TRONG MO HINH
LUU KHO VA TRUY XUAT TU DONG

TS. Nguyén Thi Hién', ThS. Nguyén Pirc Dwong’, SV. Nguyén Tién Ti?

TOM TAT: Tinh todn, mo phong dong hoc robot la viéc can thiét va co y nghia quan
trong trong qud trinh thiét ké va diéu khién robot. Nghlen cieu cho thdy viéc két hop glwa
phdn mém thiét ke 3D vdi Matlab/Simulink trong mo phong robot mang tinh hiéu qua
cao. Trong bai viét ndy, nhém tac gid sir dung phan mém Solidworks dé thiét ke mo hinh
3D canh tay robot 4 bdc tw do TTRT, sur dung trong mo hinh luu kho va truy xudt ti dong,
va lién ket mo hinh nay sang Matlab/Simulink thong qua cong cu Simscape Multibody
Link nham tién hanh mé phong 3D bai toan dong hoc. Ket qua moé phong cho thay Su uu
viét cua phuong phap nay so voi cac phuong phap truyén thong truoc day khi dong thoi
tan dung diege sike manh thiét ké ciia phan mém Solidworks cing véi kha nang tinh todn
manh mé cua Matlab.

Twr khoa: M6 phong, dong hoc robot, matlab/simulink

STUDIES ON MATLAB/SIMULINK APPLICATION TO SIMULATE KINE-
MATICS OF 4 DOF ROBOT ARM USED IN AUTOMATED STORAGE AND
RETRIEVAL SYSTEMS

ABSTRACT: Calculating and simulating robot kinematics are necessary and important
in the process of designing and controlling robots. Researches show that the combina-

tion of 3D design software with Matlab/Simulink in robot simulation is highly effective.

In this paper, the authors use Solidworks software to design a 3D model of a TTRT 4-

degree-of-freedom robotic arm, which is used in automated storage and retrieval sys-
tems, and link this model to Matlab/Simulink through Simscape Multibody Link to
perform the 3D kinematic simulation. The simulation results show the superiority of
this method over previous traditional methods when simultaneously taking advantage
of the design power of Solidworks along with the powerful computing capabilities of
Matlab.

Keywords: Simulation, robot kinematics, matlab/simulink

1. PAT VAN PE

Trong qua trinh thiét ké cac hé thong
co di¢n tir, cac dac tinh, hanh vi, cac thong
sb cta hé thé)ng can duoc kiém tra, kham
pha dua trén cac mé phong str dung phan
mém trén may tinh. Day 1a mot giai phap

'Khoa Co - Bién, HV Nong nghiép Viét Nam
2Sinh vién khoa Co - Dién, HV Nong nghiép Viét Nam
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tich hop nhim muc tiéu quan sat cac hanh
vi dong hoc, dong luc hoc cua hé théng
trong méi trudng 3D dudi didu kién hoat
dong giéng hodc twong tu moi truong thuc
té, tir d6 c6 thé kiém tra, danh gia, hiéu
chinh va t8i wu thiét ké dua trén céac thu
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nghiém trong moi trudng ao. Viéc st dung
mo phong trong qué trinh thiét ké s& giup
giam nguy co rui ro, hong hoc thiét bi do
cac yéu to xung dot, hodc cac van dé khong
ludng trude duge, ginp tiét kiém cong suc,
giam thiéu thoi gian va chi phi.

Trong m6 hinh hé théng luu kho va
truy xuit ty dong, co ciu tay ning (canh
tay robot) duoc thiét ké véi 3 chuyén dong
tinh tién va mot chuyén dong quay (robot
TTRT) lam nhiém vu dua hang tir bang tai
(nhap hang) 1én k¢ chura (nhap kho) va
nguoc lai, xuat hang tir ké chtra dua xudng
bang tai (xuat hang). Dé c6 thé thuc hién
nhiém vu modt cach chinh xac, tron tru,
ngoai viéc tinh toan thiét ké co khi, viéc
thiét ké bo diéu khién va diéu khién hoat
dong cua canh tay, dap tng yéu ciu cong
ngh¢ doi hadi thoi gian va cong strc. Nghién
curu md phong dong hoc robot TTRT sé 1a
co s& quan trong cho viéc nghién ctru dong
hoc co cdu chip hanh, tién t&i diéu khién
chuyén dong ctia robot str dung trong qua
trinh luu va xuat kho. Két qua mé phong
gitip t&i uu hoa thiét ké ciing nhu hiéu qua
trong viéc xay dung hé thong thuc té.

DPé mo hinh héa va mé phong robot,
ngudi ta cd thé sir dung cac phan mém thiét
ké CAD nhu Solidworks Inventor, Catia,

.. Vi loi thé vé d6 hoa, cach thic nay cho
phep viéc mo h1nh hoa rét truc quan, giéng
v6i robot that vé hinh dang, kich thude hay
mau sic. Hon nita, viéc mo phong chuyén
dong cua robot bang cac cong cu CAD
cling rat hiéu qua. Tuy nhién, cac phan
mém nay lai han ché vé kha ning lap trinh
va tinh toan, gdy kho khan trong viéc ap
dung cac thuat toan mo phdng chuyén sau
nhu dong lwc hoc, diéu khién hay téi wu
hoa thiét ké (Nguyén Dirc Sang, 2021)
Bén canh do, viéc st dung cac phan mém

TAP CHi CONG NGHIEP NONG THON SO 47

tinh todn trong k¥ thuat nhu Matlab,
Maple, C/C++, ... cling thuong dugc su
dung trong tinh todn, m6 phdng robot.
Trong truong hop nay, viéc mo hinh hoa va
mod phong dugc thuc hién thong qua céc
phuong trinh va tham s6 hé thong dua trén
cac dinh luat vat Iy va co hoc. Nguoi thiét
ké phai ty xay dung co s¢ dit liéu, thuat
toan va cach thirc 1ap trinh dé dat duoc két
qua md phong mong muén. Do ty xdy
dyng mé hinh nén nguoi 1ap trinh 6 thé ty
thuc hién cdc mo phdng chuyén sau tuy
theo nang luc phan tich ciia ca nhan véi sy
hd tro cia phan mém. Tuy nhién, diém yéu
ctua phuong phap nay la kém truc quan do
khong c6 mé hinh 3D cua thiét bi. Nhu
vay, co thé thay viéc két hop giira phan
mém thiét ké 3D véi phan mém tinh toan
trong md hinh hoéa va mé phéng hé thong
s& tan dung dugc vu thé cua ching trong
mdt chuong trinh moé phong thong nhat
Trong thyc té, da c6 nhiéu nghién ctru
[1,2, 5-10] st dung su két hop ay va cho
thay dugc tinh hiéu qua phuong phép.
Trong nghién ctu cia minh, tic gia
Nguyén Puc Sang da st dung phan mém
NX 12.0 két hop véi Matlab/Simulink dé
mo phong dong hoc nghich robot 6 bac tu
do (DOF) (Nguyén Dtrc Sang, 2021). Le
NgocTruc & cs. (2019, 2020) lai st dung
phan mém thiét ké Inventor két hop véi
Matlab/Simulink dé mé phong dong luc
hoc va diéu khién cho robot IRB 120.
Gouasmi M. & cs. (2012) st dung Solid-
works va Matlab/Simulink d€ mé hinh héa
va md phong dong luc robot 2DOF ...
Muc ti€u ctua nghién ctu nay la mo
phong dong hoc robot 4 bac tu do TTRT sur
dung trong mé hinh luu kho va truy xuat tu
dong. Nghién ctru s& 1a sy két hop gitra
phan mém thiét ké 3D Solidworks va Mat-
lab/Simulink dé tang tinh hiéu qua va tryc
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quan mo6 phong. Két qua mo phong sé& 1a
budce co s¢ quan trong trong tinh todn dong
hoc co cau chap hanh ciing nhu bai toan
diéu khién chuyén dong canh tay robot.
2. POI TUQONG VA PHUONG PHAP
NGHIEN CUU
2.1. Pdi twong nghién ciru

Déi tugng nghién ciru ¢ day 1a tay may
4 bac ty do gdm 3 khau chuyén dong tinh
tién va mot khau chuyén dong quay
(TTRT), lam nhiém vu nang hang tir bang
tai nhap Ién ké luu trit (nhap kho) hodc
nguoc lai, tr k¢ xuéng bang tai Xuét (xuét
kho). Véi gia thiét cac bang tai dat vuong
g6c v6i nhau va ké chira hang duoc dat doi
dién v&i bang tai nhap qua tay may (hinh
1), dé thyuc hién duge nhiém vu van chuyén
hang, tay may 4 bac tu do TTRT dugc lua
chon véi cac chuyén dong:

- Khau 1: chuyén dong tinh tién theo
doc theo bang tai nhap (truc Y)

- Khau 2: chuyén dong tinh tién doc
theo bang tai xuat, tién t6i ké hang (truc X)

- Khau 3: chuyén dong quay quanh
truc Z, dua canh tay xoay quanh vi tri
khong gian lam viéc

- Khau 4: chuyén dong tinh tién doc
theo truc Z, dua canh tay 1én/xubng, gitup
nang/ha hang.

Hinh 1. M6 hinh Iuu kho va truy xuét tyr dong
Kich thudc cac khau duoc thé hién trén hinh 2.

38

:.-sci!

Hinh 2. Thiét 1ap céc h¢ truc toa do cua robot
TTRT

2.2. Phwong phap nghién ciru

Nghién ctru sit dung phan mém thiét ké
Solidworks dé thiét ké 3D tay may TTRT.
M0 hinh 3D s€ dugc nhap sang moi truong
Matlab/Simulink thong quacong cu Sim-
scape Multibody Link. Trong méi1 trudong
Simulink, dong hoc cua robot dugc md
phong 3D mot cach thuan tién, truc quan
voi giao dién dd hoa.
3. KET QUA VA THAO LUAN
3.1. Bong hoc robot

Pé thuc hién mdé phong dong hoc,
trude hét can thiét 1ap hé phuong trinh thé
hién mdi quan hé giira vi tri va hudng cia
khau tac dong cudi dbi véi vi tri va hudng
cia cac khop. Phuong trinh nay co thé
duoc thiét 1ap dua trén quy tic Denavit-
Hartenberg (D-H) bang cach xay dung céac
hé toa do gén vao robot. Hinh 2 mo ta cac
hé truc toa do duoc gén vao canh tay robot
c6 4 khop lién két, hé truc toa do duoc gén
& mdi khép xoay va tinh tién, truc Z; c6
hudng trung vo1 hudng cua truc khdp xoay
va doc truc tinh tién [3,4]. Tt d6, bang
thong s6 D-H dugc xac dinh nhu trong
bang 1, trong d(? L3 = 50mm va ay =
150mm la hang so.
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Bang 1.Bang thong s6 D-H

Khiu di(z) | a(x) 0l
1 0 L, 0 -90°
2 0 L, 0 90°
3 0; L, 0 0
4 0 L, ay 0

Céc ma tran chuyén doi gitra cac hé
toa do duoc xac dinh:

1 0 0O
0 0 1 O
‘A = 1
10 -1 0 L, 1)
0 0 0 1
1 0 0 O
0 0 -1 0
‘A, = (2)
01 0 L,
0 0 01
cosf, —-sm0O, 0 O
5 sin@, cosB, 0 O
A, = 3)
’ 0 0 1 L,
0 0 0 1
1 0 0 a,
01 0 O
‘A, = 4)
10 0 1 L,
0 0 01

Tir d6 c6 ma tran tong quat dong
hoc:

T ="A'A, 2A5°A, (5)

Thay cac biéu thuc (1) - (4) vao (5)
ta duoc:

cosf, —sinb, 0 a,cos0,

T = sin®, cosb, 0 a,sinb,+L,
! 0 0 1 L+L,+L,
0 0 0 1

(6)
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3.1.1. Dong hoc thudn

T két qua & biéu thic (6), néu ky
hi€un, s, a 1a cac vector don Vi dinh hu’o*ng
cho hé truc khau tac dong cu01 va (PP

P,) la toa do dlem tac dong cudi bicu dlen
trong hé toa do c6 dinh, ta cé:

nX SX a'X PX
n s, a, P
T — y y y 7
! 1’]‘Z sZ a'Z PZ ( )
0 0 0 1
Tu (6) va (7) rat ra:
n,=cosO, s, =-sinb, a =0
n,=sinb, ;s ,=cosb; ; qJa,=0
n,=0 s,=0 a, =1
(8)
va:
P =a,.cos0,
P =a,sinf;+L, 9
P =L +L,+L,

Nhu vay, néu biét duoc gia tri cua bién
khop (L, L2, 63, L4) ta hoan toan xac
dinh duogc vi tri va huong cua diém tac
dong cudi P.

3.1.2. Dong hoc nghich

Trong bai toan dong hoc nghich, cac
thanh phan ctia ma tran & vé phai biéu thirc
(7) dugc cho trude, ta can tim cac bién
khép Ly, Ly, 03,L4,chuy rang trong biéu
thirc (9) thi L3 = 50mm va ag = 150mm
(hang s6):

L,=P-L,-L,
L,=P, —a, sinb, (10)
0, = arctan ———>
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L =P-L-L,
L,=P, —a,sinb,

(10)

0, =arctan—>—=

X

St dung cong thuc lugng giac:

sin@, =+,/1—cos’0, voi cosb, = 5 (suy
a

4

ra tu phuong trinh (9)) ta duoc:

2
sinf, ==+ 1—(&J

Thay (11) vao (10), két hop véi xét kha
nang chuyén dong thuc t€ cua robot, ta lay
dau (-) trong biéu thuc (11) duogc két qua:

(1)

L=P-L,-L,
2
P
L,=P, +a, /1—(—xJ (12)
a,
P -L
0, = arctan———=

H¢ phuong trinh (12) c¢6 3 phuong
trinh véi 4 4n chinh 1a cac bién khop, dé im
nghiém, gia thiét théng s6 L1 hodc Ly tiy
theo dic€u kién hoat dong thuc té cua robot.
Céc nghiém cua phuong trinh (12) sé duogc
dung dé thyc hién bai todan mo phong dong
hoc nguogc robot. Viéc nghién ctru bai toan
dong hoc c6 ¥ nghia quan trong trong thiét
ké cung nhu giai cac bai toan diéu khién
robot.

3.2. M6 phéng dong hoc robot bing Mat-
lab/Simulink

3.2.1. Nhap file thiét ké 3D sang méi truwong
Matlab/Simulink

M6 hinh 3D cua robot duoc thiét ké
dua trén cac phan mém thiét ké CAD nhu
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Solidworks, Inventor, Catia, ... Trong
nghién ctru nay, ching t61 st dung Solid-
works d¢é thiét ké 3D mo hinh robot TTRT
(hinh 3), file dugc luu ¢ dang .xml. File
thiét ké dugc nhap sang moi trudng Mat-
lab/Simulink thong qua Simscape Multi-
body Link, d4y 1a cong cu cho phép lién két
gilta mo61 truong  Solidworks  va
Matlab/Simulink. Két qua file thiét ké dugc
thé hién thong qua giao dién Simulink cac
khéi nhu hinh 4.

Hinh 3. M6 hinh 3D robot TTRT trong
Solidworks

Céc khbi sé mang thong tin can thiét tir
file thiét ké. Trong hinh 4, cac khoi tir
Partl 1 RIGID dén Part5 1 RIGID chinh
1a cac khau 1 dén khau 4, cong voi khau tac
dong cubi ciia robot, twong tng. Cac khi
nay chira thong tin vé hinh dang, kich thudc,
khéi luong, momen quan tinh, trong tdm cua
mbi khau (do phan mém Solidworks cung
cap, tuy nhién c6 thé tu dinh nghia cac dir
liéu nay bang Matlab, néu can).Rang budc
gilta cac khau dugc mo hinh héa bang cac
khop tinh tién Prismatic va khop quay Rev-
olution Join (hinh 4). Cac khdi nén tang nhur
Equation Solving hay Gravity do Matlab
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cung cap dé ty dong giai cac rang budc va
mang thong tin vé gia toc trong trudng.
Ngoai ra, trong mo hinh con ¢6 hé toa do co
s Base Frame va cac khéi Transform cho
phép dich chuyén cac hé toa do.
3.2.2. M6 phong dong hoc robot

]

il

-
b

Dé thuc hién mo phong, ta can thém
khoi diéu khién dau vao mdi khép, bao
g6m thong tin vé vi tri (goc), van toc va gia
toc cac khép.Tuy nhién, do myc tiéu mo
phong dong hoc (xac dinh vi tr1) nen van
toc va gia toc cac khép dat 1a hang s6 (mic

(I ]

Hinh 4. So d6 cac khbi robot TTRT trong Matlab/Simulink

e

Film

===

- | -
=rial-=5

8

Hinh 5. So 6 mé phong dong hoc robot TTRT

dinh 13 1) (hinh 5). Pau vao vi tri/goc quay
cac khép dugc diéu khién boi khéi Slider
Gain.

Pé thuan tién va truc quan trong qua
trinh m6 phong dong hoc robot TTRT, giao
dién d6 hoa GUI (Graphical User Interface)
duogc thiét ké nhu hinh 6. Trén giao dién
GUI, phan bén trai (mau xanh) duoc dung
dé mo phong dong hoc thuan (v6i cac bién
khép L1, L2, theta3 va L4), con phan bén
phai (mau vang) dung dé moé phong dong
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hoc nghich véi toa do khau tac dong cuéi
Py Py P,. Phan dong hoc thuin bao gém
4 thanh truort (Shder) dé diéu khién vi tri
ctia 4 khép. Két hop diéu khién 4 thanh
truot nay, ta duoc vi tri cta diém tac dong
cubi (Py Py P ) Phan dong hoc ngu’O’c voi
3 thanh truot de diéu chmh toa do (Py,

PZ) ctia khau tac dong cudi. Trong qua trmh
di€u chinh cac thanh truot, gia tri cua cac
bién duoc hién thi trong cac 6 twong tmg &
bén dudi cac thanh trugt (Hinh 6).
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Hinh 6. Giao dién GUI mé phong dong hoc robot

Ngoai ra, trén giao dién con c6 cac nut
an giup thuan tién trong thao tac. Nt 4n
‘Run’ dé chay mo phong, ‘Default’ di
chuyén robot vé vi tri ban dau da cai dit (Vi
du: vi tri home L; =0,L, =0,03=0,L4
= (). Nut ‘Set’ dé dua robot dén di€m tac
dong cudi da cai dat, va nat ‘Close’ dé dimg
qua trinh mo phong.

Sau khi lap trinh cho giao dién diéu
khién, ta tién hanh mé phong dong hoc cho
robot TTRT. Két qua dap tmg cua ting
khép doc lap khi diéu khién cac thanh truot
L1, L2, theta3, L4 cho gia tri trung khéop
v6i chuyén dong ciia mo hinh 3D (hinh 7).
Toa do diémqtéc dong cudi (Py, Py, P,)
cling dugc hién thi tuong ing voi sy thay
d6i gia tri cua cac bién khép. Pidu nay
ching 6 viéc thiét 1ap phuong trinh dong
hoc va giai bai toan dong hoc da thyc hién
dung va phu hop véi chuyén dong thuc té
cta robot.

Khi nhan nat ‘Default’, gia trj cac bién
khép vé 0 (vi tri home), md hinh 3D dép
g dtng tai vi tri @6 (hinh 8). Hinh 9 thé
hién canh tay robot & vi tri diém tac dong
cudi (P—x, Py, Pz) = (0, 0, 0) sau khi cai dat
va nhin nat ‘Set’ dé md phong dong hoc
nghich.
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Hinh 8. M0 hinh 3D ¢ vi tri home Ung véi gia tri
0 cta cac bién khop

L R ad LS

Hinh 9. M6 hinh 3D 6 vi tri diém tac dong cudi
(0,0, 0)

3.2.3. Nhin xét, danh gia

Str dung Matlab/Simulink két hop véi
Solidworks dé mé phong dong hoc robot
TTRT cho chung ta cai nhin truc quan, sinh
d6ng vé chuyén vi ciia cac khau, khép ciing
nhu diém tac dong cudi. Két qua mé phong
phan anh dung cac hanh vi va tinh chat vat
Iy ctia robot trong thuc tién. Su chuyén vi
ctia cac khau, khép c6 thé quan sat truc tiép
trén mo hinh 3D, thong tin cu thé cua cac
bién khop cling nhu diém tac dong cudi
duoc hién thi bang s trén giao dién giup
ching ta c6 thé kiém tra tinh dung din
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trong viéc thiét 1ap phuong trinh va giai bai
toan dong hoc cua robot.
4. KET LUAN

Nghién ctru, tinh todn va mo6 phong
dong hoc robot 13 mot viéc can thiét va co
v nghla quan trong trong qua trinh thiét ké
va diéu khién robot. Nghlen cuu cho thay
viéc két hop giita phan mém thiét ké 3D
Solidworks vd1 Matlab/Simulink trong mé
phong robot cho két qua hét sirc truc quan,
phan anh ding cac hanh vi va ban chit vt
1y ctia robot trong thuc tién. Ngoai viéc co
thé quan sat dé dang chuyén dong cua céac
khau, khop trén mo hinh 3D, thong tin cu
thé vé cac bién khdp cling nhu khau tac
dong cudi con duge hién thi tuong minh
bing s6. M6 hinh xay dung co thé duoc
tiép tuc phat trién cho cac bai toan md
phong dong luc hoc va diéu khién robot
TTRT tng dung trong hé thong luu kho va
truy xudt tu dong.
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NGHIEN CUU THIET BI HAN VA UNG DUNG CONG NGHE
HAN MA SAT NGOAY DE HAN GIAP MOI TAM HOP KIM NHOM

ThS. Neuyén Hitu Huéng', TS. Tong Ngoc Tudn’,
CN. Lé Van Quan!, SV. Vii Hong Phi’

TOM TAT:

Tich hop mét s6 thiét bi ¢é san trong phong thi nghiém két hop véi thiét bi sé dwoc
thiét ké va ché tao dé thuee hién qud trinh han ma sat ngoay. De thuc hién qua trinh han,
dé gd han va dau han la mot trong nhitng Zhlet bi va chi tiét can thiét. Trong nghién civu
nay trinh bay mét sé két qud nghién ciu vé do ga, dau han va thiét bi khdc dwoc tich
hop dé tao thanh mé hinh thiét bi phuc vu cho qud trinh han ma sat ngody. Po gd han
duwoc tich hop voi bo phdn thuc hién qua trinh khoan dwoc ld'p trén may tién. Te bc dé
quay cia dau han dwoc tao ra tie nguon déng luc la dong co dién dwoc ldp trén phan
khung cua may tién. Qua trinh han dwoc thyc hién voi cac mau kim logi lam bcing nhom
hop kim tam A5052 véi dang méi han gidp méi. Bai bdo tdp trung tim hiéu thiét bi va
tién hanh mot sé thi nghiém bude dau dé danh gid gia ndng g dung ciia mé hinh thiét
bi ung dung trong qua trinh han ma sat ngoay.

Tw khoa: Han ma sat ngoay, thiét bi han ma sat, vat liéu nhém hop kim.

STUDY ON EQUIPMENT AND APPLICATION OF FRICTION STIR WELDING
TECHNOLOGY TO WELD ALUMINUM ALLOY PLATE BUTT JOINTS

ABSTRACT:

Integrate several pieces of available equipment in the laboratory in combination
with equipment that will be designed and manufactured to perform the friction stir
welding process. To carry out the welding process, welding fixtures and welding heads
are one of necessary equipment and parts. In this study, several research results are
presented on fixtures, welding heads and other equipment that are integrated to form a
model of equipment for friction stir welding. The welding fixture is integrated with the
drilling unit mounted on the lathe. The rotation speed of the welding head is generated
from the power source, which is an electric motor, mounted on the frame of the lathe.
The welding process is carried out with metal samples made of A5052 aluminum alloy
plates with the form of butt joints. The paper focuses on understanding the devices and
conducting some initial experiments to evaluate the equipment model s applicability in
the friction stir welding process.

Keywords: Friction stir welding, friction welding equipment, aluminum alloy materials.

'Khoa Co - Bién, HV Nong nghiép Viét Nam
2Sinh vién khoa Co - Bién, HV Néng nghiép Viét Nam
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1. PAT VAN PE

V6i nhiéu vu diém vuot trdi so véi cac
phuong phép ché tao khac, cac cong nghé
han luén duoc nghién ctru, cai tién va ng
dung nhiéu hon trong san xuét va doi song.
Céc cong nghé han dugc nghién ctru va ra
doi giai quyét hiéu qua cac van dé kho
chua giai quyét dugc hodc tinh toan lya
chon hogp 1y cac cong nghé han trong qua
trinh tmg dung. Han ma sat ngody (FSW -
Friction Stir Welding) 1 budc tién quan
trong vé linh vuc han. So sanh véi nhitng
cong nghé¢ han trude day, han ma sat ngoay
tiéu thy it nang lwong mot cach dang ke,
khong st dung khi han, khong c6 hodc co
rat it khi doc khi han, khong phat sinh tia
hd quang va nang luong buc xa, ...[3, 8].
Ngoai ra han ma sat ngoay khong can sir
dung kim loai que han hodc day han phu dé
dién dady moi han va san pham han it bién
dang.

Cong ngh¢ han ma sat ngoay da dugc
phat minh béi vién han TWI va duoc cap
bang sang che vao ndm 1991 [2]. Poi v6i
cong nghé FSW, hai trong nhung thong s6
rt quan trong: toc d6 quay ctia dau han (n,
vong/phut) theo chiéu kim dong ho hoic
ngugc chiéu kim dong ho va toc do di
chuyén dau han (v, mm/phut) doc theo
duong han [1, 4]. Viéc xoay vong cia dau
han dan dén viéc ngody va tron vat liéu
xung quanh dau ngody va huéng di chuyén
ctia dau han s& di chuyén vat liéu ngody tir
mat trudc toi mat sau ctia dau ngody va tao
thanh qua trinh han. Toc d6 quay cua dau
han cang cao tao ra nhiét d¢ cang cao do
nhiét ma sat cao hon va két qua 1a s& ngoay
manh hon va tron céc vat li¢u. Tuy nhién,
can luu y rang moi lién két han ma sat cia
bé mit dau han véi phdi s& diéu chinh qua
trinh gia nhiét. Ngoai toc do quay ciia dau
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han va tdc do han, mot thong s6 quan trong
khac 1 goc quay hodc d6 nghiéng ciia dau
han d6i voi bé mat phoi. Nguyén Iy cia qua
trinh han ma sat ngoay duoc thé hién &
hinh 1.

Pé thyc hién qué trinh han ma sat
ngoay co thé sir dung mot s6 thiét bi san co
phuc vu cho qua trinh han dé giam thiéu
chi phi va phat huy tdi da hiéu qua cta thiét
bi [9]. Hinh 2 thé hién thiét bi san c6 duoc
tich hop trong qua trinh han ma sat ngoay
Qua trinh thyc nghiém han can mot sb thiét
bi dé hd tro qua trinh han nhu dd gava ché
tao dau han [35, 6, 7].

Lipc dpibdn lin

Dy hin qeay

4I

Py ol dkru: bk Fhit bz & choydn

Hinh 1. Nguyén |y han ma sat ngody

Hinh 2. Thiét bi duoc tich hop trong qua trinh
han ma sat ngoay
a— May tién; b — Vi tri thuc hién han ma sat
ngody dugc lap trén may tién
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2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU
2.1. Vat liéu nghién ctru

Vit liéu c6 do cung cao, do bén tdt, c6
d6 dai va dat t6t va kha ning gia cong tot
dé ché tao dau han ma sat ngody.

Vit liéu nhom hop kim tam ung dung
trong qua trinh han ma sat ngody: mac
AS5052 11, 13].

Vit li¢u thép SKDI11 tng dung trong
ché tao dau han [14].

2.2. Phuong phap nghién ctru

Nghién ctru tong hop cac tai lidu vé
cong ngh¢ han ma sat ngody va céc loai
dau han da duoc ing dung trong qua trinh
han.

Phan mém Autodesk Inventor dugc (mg
dung dé thiét ké ban vé& do ga ng dung
trong qua trinh han, dau han va lap ghép
tong thé mo hinh trong qué trinh han.

Phuong phap danh gid kha nang lam
viéc cua mod hinh tng dung.

3. KET QUA VA THAO LUAN

3.1. Co s& lra chon dang dau han

Trong céc tai liéu da cong b c6 rat
nhiéu dang dau ngoay khac nhau duoc da
dugc dua ra va mot sé dang da dugc ché
tao dé img dung trong qua trinh han. Can
ctr vao loai vat lidu cy thé 1a nhom hop kim
tam A5052 véi kich thudc 1 tim phoi han
(dung khi han giap mdi 2 tdm) 140x80x5
mm (dai x rdng x cao) dugc Ung dung
trong qua trinh han thyc nghiém. Pé tranh
hién tugng dau han cé tuong tac voi mat
duéi cua phoi han va manh vun khong can
thiét tham gia vao qua trinh han, chiéu dai
ctia phan dau ngody c6 thé nho hon chiéu
day cua pho6i han khoang 0,2 mm [9] 1a mét
trong nhitng co s dé thiét ké dau han.
Wang Deqing va cong su [9], Dubourg and
Dacheux [10] chi ra ring duong kinh cta
vai dau han va dau ngody anh huéng danh
ké dén chat luong mdi han va c6 lién hé
mat thiét voi nhau trong qué trinh han. Mot
s6 dang dau ngody ciia dau han duoc tng
dung trong qua trinh han ma sat ngody
dugc the hién ¢ hinh 3 va hinh 4.

79Ty

Hinh 3. Mot s6 hinh dang co ban ciia dau

Hinh 4. Mot s6 hinh dang khac cua dau ngoay [10]
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3.2. Thiét ké va ché tao d6 ga uing dung
trong qua trinh han

Pé tmg dung cong nghé han ma sat
ngody khi han giap mdi tdm hop kim nhom
AS5052 trong phong thi nghiém, vi¢c thiét ké
va ché tao dd ga dé tich hop trong mé hinh thi
nghiém 14 can thiét. DS ga duoc lién két véi co

e
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o

s

-
| |

L
B B
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cau duogc tich hop trén may tién (hinh 2). Do
gé co tac dung dinh vi va kep chat phoi han khi
thuc hlen qua tr1nh han [12]. Hinh 5 thé hién
mot sb thong sb kich thudce chlnh ctia d0 ga.
Trén co s& ban v& da thiét ké tién hanh ché tao
cac chi tiét ctia d6 ga va lip rap thanh d6 ga
hoan chinh (hinh 6).

Hinh 5. D6 ga véi mot s thong sb kich thude chinh
1 — Bong co dién, 2 — Cdac chi tiét lién ket voi may tién, thuce hién kep chat phoi han va
di chuyén phoi han; 3 — Vi tri phoi han khi dwoc lién két vao do ga

Hinh 6. D6 g4 han sau khi da ché tao dugc lép vao

moO hinh han

TAP CHi CONG NGHIEP NONG THON SO 47

3.3. Mt sb dang dau han

Trén co s& lya chon dang dau
han da dugc dua ra, t1en hanh thiét
ké va ché tao mot sd dang dau han
(hinh 7, hinh 8, hinh 9 va hinh 10).
Caéc dau han duoc ché tao o vat
liéu SKD11 dé dam bao tot kha
nang lam viéc trong qua trinh han
ma sat ngody. Mot s6 dang dau han
c phan dudi dau han dugc thay d6i
dé thir nghi¢ém qua trinh lién két voi
phan dau quay duogc tich hgp trén
may tién (hinh 2). Mot s6 dang dau
ngody ciing dugc dua ra dé thuc
nghlem so by danh gia kha nang
ung dung cua dau ‘han khi thay doi
mot sO thong s6 vé két cau Hinh 7
va hinh 8 thé hién 2 dau han véi
dan ngody co6 théng sb kich thude
giong nhau.
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Hinh 9. Dang du han s6 3 da thiét ké va ché tao
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Hinh 10. Dang dau han s6 4

3.4. Tong thé mé hinh tich hop qua trinh
han ma sat ngoay

Hinh 11 thé hién mé hinh tng dung
trong qua trinh han ma sat ngody. Trong mo
hinh nay, dau han duoc dan dong tur dong

co dién c6 cong suat 2,2 kW va c6 sb vong
quay 1440 vong/phut thong qua b truyén
dong dai. Tich hop trén may c6 co cdu diéu
chinh dé dam bao téc d6 quay dau han &
nhitng gia tri cho phép.

Hinh 11. M5 hinh thiét bi tich hop trong qué trinh han ma sat ngoay

1 — Miii han dwgce dan dong tur nguo”‘n dong luc ld'p trén may tién; 2 — Dong co diéu
khién di chuyén vat han; 3 — Chdn may tich hop voi may tién; 4 — Cum ban may cung
voi do ga han.

TAP CHi CONG NGHIEP NONG THON SO 47
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3.5. Bo tri thiét bi va thwe nghiém qua
trinh han ma sat ngoay

Sau khi da thiét k€ va ché tao duoc mot
s6 thiét bi phuc vu cho qué trinh han (d6
ga, dau han) va duoc lép dat trén bo phan
duogc tich hop trén may tién (bd phén thuc
hién qua trinh khoan), tién hanh qua trinh
han thyc nghiém budc dau dé danh gia kha
nang ing dung cuia thiét bi.

Thong s6 thi nghiém budc dau danh gia
kha ning mg dung cua mo hinh thiét bi
qua trinh han ma sat ngoay dua trén thiét
bi san co, qua trinh tién hanh thyc nghiém
khao sat thong s6 va dya trén tim hiéu tai
liéu dugc thé hién ¢ bang 1. Muc dich cua
thi nghiém la danh gia kha nang ung dung
ctia mo6 hinh han. Bén canh d6 dé giam s6

lan thi nghiém, budc dau tién hanh thyc
nghiém v&i timg gié tri ciia tbc do quay dau
han tuong tng véi toc do di chuyén cia
phoi han 12 30 mm/phit. Qua qua trinh han
thuc nghiém, budc dau thu dugc mét s6 két
qua tlr qua trinh han gidp mdi tim hop kim
nhdém A5052. Tuong ung véi mdi cip
thong sb cua téc dd quy dau han va téc do
di chuyén phoi han, tién hanh thi nghiém 3
lan dé danh gia chat lwong mdi han. Dang
dau han buéde dau duge sir dung trong thuc
nghiém thé hién & hinh 7 va hinh 8. Qua
cac két qua thi nghiém budc dau va danh
gia dya trén hinh dang bén ngoai cia moi
han thi thay rang, véi toc do quay dau han
& gia tri 615 vong/phut két hop vai toc do
di chuyén cta phoi han 30 mm/pht thi cho

Bang 1. Thong s cua qua trinh thyc nghiém han ma sat ngoay

STT Théng sb Gia tri Pon vi
1 Toc do quay dau han 345, 615, 1100 Vong/phut
Toc d6 di chuyén phoi han 30 mm/phut

chat lugng méi han t6t va 6n dinh hon so
vé6i cac toe dd quay khac cua dau han.
So bo budc dau danh gia thong qua quan
sat mat trén va mat phia dudi cua duong
han dé danh gia kha niang Gng dung cua
mo hinh thiét bi han. Vi toc do quay dau
han & muc thap nhat va mic cao nhit,
chat lwong mdi han khong tot hodc khong
6n dinh khi thuc hién qu4 trinh han ma sat
ngody (hinh 13). V6i duong han ¢ toc do
quay cua dau han 615 vong/phut, chat
luong méi han tt hon so véi 2 gia tri tde
d6 345 va 1100 vong/phut duoc thé hién
& hinh 14. Mic du diém bit dau va két
thac ctia moéi han chat luong chua tot
nhung & vi tri duong han & khu vuc gitra
diém dau va diém cudi mbi han twong dbi
6n dinh khi han véi toc d6 quay dau han
615 vong/phut.

50

Hinh 12. Lép dat thiét bi phuc vu cho qua
trinh han

Hinh 13. Pudng han tng véi tée do quay
dau han lan luogt 345 vong/phut (a)
va 1100 vong/phut (b)
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Hlnh 14. Hinh dang duong han sau khi
han thuc nghiém budc dau ¢ toe d6 615
) vong/phut
4. KET LUAN , v
beé tai da tich hop thiét bi dé ing dung
cong ngh¢ han ma sat ngody vdi tam hop
kim nhom A5052 Mot s0 thi nghi¢m tng

dung cong ngh¢ han ma sat ngoay da dugc
thyc hién va budce dau danh g1 so bd du:o’c
chat luong cua moi han. Thong qua viée
quan sat duong han, mo6i han dam bao tot
voi cac thong so ché do han da duoc lua
chon. Trong nghién ctru nay, két cau cua do
ga va dau han cling da dugc dua ra va un
dung trong céac thi nghiém cua qua trin
han ma sat ngoay.
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XAY DUNG M0 HiNH DONG LUC HOC XE BIEN

ThS. Nguyén Pinh Cuwong', TS. Biii Viét Pirc?

TOM TAT

Vin dé can kiét triv lu’O’I’lg dau mo va o nhiém khong khi do phat thai cua cac phu’O’ng
tién co gioi tao ra la yeu 16 thiic day sir ra doi va phat trzen xe dién, thay thé cho cdc
phu"ang tién co gioi su dung dong co dot trong. Trong thzet ké ché tao va sir dung xe
dién, viéc mé hinh héa va mé phong la mét yéu cau can thiét, ngay cang thu hiit sw quan
tdm cua cdc nha nghién cuu trong va ngoai nuoc.

Trong bai bao nay, mot mé hinh mo phéng dong luc hoc cua xe dién duoc gioi thiéu.
Mo hinh duoc xdy dwng trén co so ké thira cac quan hé vit Iy, todn hoc, dong luc hoc xe
co gidi dwoc phdt trién cho xe dién. M6 hinh dwoc xdy dung trén nén tang phan mém
Matlab-Simulink va swr dung trong khao sat, mo phong hoat dong cua xe di¢n. Két qua
mo phong cho thdy tam quan trong ciia phirong phap mo hinh hoa trong vigc lya chon
cdc thanh phan xe dién (EV) nhw dung Zwong pin, gzm han cong suat va mo-men xodn
ciia déng co dién va tac dong ciia lya chon nay doi véi hiéu sudt EV trong cdc chu trinh
lai xe khdc nhau.

Tw khéa: Xe dién; Matlab/Simulink; M6 hinh ddng luc hoc

MODELING AND SIMULATION OF ELECTRIC
VEHICLE DYNAMICS

ABSTRACT

The issue of the depletion of oil reserves in the world, and the problem of air
pollution produced by motor vehicles is the factor that promotes the emergence and de-
velopment of electric vehicles, replacing vehicles using internal combustion engines. In
the design, manufacture and use of electric vehicles, modeling and simulation is a nec-
essary requirement, attracting more attention of domestic and foreign researchers.

In this paper, a dynamic simulation model of an electric vehicle is introduced. The
model is built on the basis of inheriting the physical, mathematical and motor vehicle
dynamics relationships developed for electric vehicles. The model is built on the basis
of Matlab-Simulink software and is used in surveying and simulating the operation of
electric vehicles. The simulation results show the importance of the forward modeling
approach in selecting the EV components such as the battery capacity, the power and
torque limits of the electric motor, and the impact of this selection on the EV performance
during different driving cycles.

Keywords: Electric vehicle, MATLAB/Simulink, Dynamic simulation model

1. PAT VAN PE gy ra van dé nay 1a ty 1& 6 nhiém ngay

Sy nong 18n toan ciu va suy thoai moi  cang ting do phat thai tir nhiéu ngudn khac
treong 13 hai van dé quan trong ma thé giéi  nhau, trong d6 giao thong van tai 1a yéu tb
dang gip phai hién nay. Mot yéu t6 chinh  gdp phan 16n vao ty 18 phat thai khi doc hai

ICong ty JCT
2Vign Phat trién cong nghé Co - Pién
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vi hau hét cac phuong tién co gidi dang sir
dung dong co d6t trong dot nhién liéu hoa
thach. Khi thai can dugc giir trong tim
kiém soat va can phai c6 cac bién phap
phong ngtra dé giam thiéu luong khi thai
hién c6. Khi tinh dén 1'wgng khi thai va
hiéu suat, xe dién (EV) c6 thé 1a giai phap
vi chiing khong tao ra khi thai trong qua
trinh hoat dong va c6 hi¢u qua hon xe su
dung dong co dot trong [1].

EV bao g6m mot dong co dién dugc
cung cap ning lugng bai pin tich hop,
khong giong nhu dong co dét trong va binh
nhién li€u. Pin duoc sac bﬁng bo sac két nbi
v6i nguon dién khi xe khong dugc sir dung
[2]. C6 nhiéu lgi ich khi sir dung EV, chang
han, chiing khong phat thai, dong thoi cung
cap kha ning ting toc nhanh chong va cong
suat dong co hiéu qua. Ngoai ra, chiing cho
phép st dung nhiéu hon cac ngudn ning
lugng téi tao voi pin sac. Bén canh do, dién
v6i chi phi thap c6 thé duge sir dung bang
cach sac qua dém [1]; [3]; [4]. Tuy nhién
EV ciing c6 mot s6 han ché, d6 1a bo phan
luu trit dién chinh, pin gia thanh cao, khoi
lugng 16n, dung luong thap va hé théng
dich vu cung cap, chuyén d6i ning luong
dién van chua duoc pho bién, hoan thién
[5]. Nhu vay bén canh cic uu diém vuot
troi, diéu kién quan trong nhat trong thiét
ké ché tao va str dung xe dién hién nay 1a
khic phuc duoc cac han ché vé gia thanh,
trong luong xe, dung lugng pin..vv.

Nhiéu m6 hinh dong lyc hoc ctia EV tir
don gian dén phuc tap, tiy thudc vao yéu
cau, muc dich su dung, da dugc xay dung
va gidi thi¢u trong [6]; [7]. Co ban EV
dugc mo phong théng qua dinh luat chuyén
dong ctia Newton [8]. Bén canh do, mdt
mo hinh dong luc hoc cua xe truyén dong
dién trén dudng phang va ngang da duoc
mé hinh héa c6 xét dén dong luc hoc theo

TAP CHi CONG NGHIEP NONG THON SO 47

phuong doc va phuong ngang [9]. Ngoai
ra, md hinh dong luc hoc nhiéu béac ty do
cua xe truyén dong dién da duoc dé xuét
trong [10]. Trong bai bdo nay, mot mo hinh
phén tich va m6 phong EV st dung moi
truong MATLAB/Simulink duoc dé xuat,
v6i day du cac thanh phan duoc trinh bay
bang cac khoi Simulink. M6 hinh xe duoc
mod phong véi hai quy trinh 141 xe khéc
nhau nhu: UDDS (Lich trinh l4i xe thyc té
trong d6 thi) va NEDC (Chu trinh 141 xe
chau Au méi). Két qua mo phong sé duoc
danh gid dya trén SOC (trang thai sac) cta
pin, nhu cau dién ning va toc do di chuyén
co ¢ chdi than do véi tudi tho cao, it hodc
khong can bao tri, hiéu qua cao va hiéu suit
t6t vé thoi gian. Nhuoe diém 1a chi phi ban
dau cao va diéu khién toc do dong co phirc
tap hon.
2. Co sé xay dung mo hinh dong lwe hoc
xe dién
2.1. Pong co dién

bong co dién st dung trén EV hién nay
chu yéu 1a dong co DC loai ¢6 va khong co
chéi than, trong d6 dong co DC khong choi
than c6 xu huéng pho bién hon. Pong co
DC khong choi than st dung nam cham
vinh curu trong réto va nam cham di¢n tinh
trén stato dong co. Bo diéu khién dong co
chuyén d6i DC thanh AC. Thiét ké nay don
gian hon dong co c6 choi than vi né loai bd
sy phtc tap cua viéc truyén dién tir bén
ngoai dong co td1 roto. Pong co khong
choi than c6 loi thé hon dong co c6 choi
than do v&i tudi tho cao, it hodc khong can
bao tri, hi€u qua cao va hi¢u suat tot vé thoi
gian. Nhugc diém 14 chi phi ban dau cao va
diéu khién téc d6 dong co phic tap hon.

Pong co DC chuyén d6i nang luong
dién tir pin thanh nang luong co hoc dé
truyén dong. Trong qua trinh bién doico ton
that nang luong, do d6 trong tinh toan can
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bang cong suat mot tham sé hiéu suat duoc
st dung. Cong suat dau ra tir nguodn dién
dau duoc xac dinh qua dic tinh cong suat
ctia dong co (hinh 1a) d6 1a mot mdi quan
hé giita mo-men va vén toc goc va co thé
chi c6 mot gia tri duy nhat 12 mot diém trén
dudng dic tinh cong suat.

'IHHI
L A b sl Ll 4
| | e —AAN—
}.. __fo T Roge
.-'Il i [ Vg
I
- rl-" T
: (B
a) b)
Hinh 1. a) Bac tinh dong co DC; b)
Nguyén ly dong co DC
5, S Aq
I3
+
+ -
b
'I'Iﬂ'__'__ ’f :
- el

Az

Hinh 2. M6 hinh pin cua xe dién

_Phuong trinh mb ta sy cin bang cong
suat trong dong co DC duoc trinh bay nhu
sau: D

Trong do: i, Uin 12 cuong do dong dién va
dién ap; Tw,on la m6 men va toc do goc
dong co; . ‘

n 1a hiéu suat truyén dong
2.2 Pin (Ac quy)

M0 hinh pin dugc mo ta trong hinh 2,
1a bd phan luu trir va cung cap nang lugng
dién cho dong co di¢n va cac phu tai, bao
gom cdac loai pin A xit chi, Niken hidrua
kim loai, Lithium ion va Nikel cadmium.
Neéu bo qua cac dac tinh dién hoa cua pin

Iin U n= Tn om
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va gia thiét Voc c6 dac tinh bién thién
cham, coi nhu khong do61 theo thoi gian
[11], dac tinh ndng lugng cua pin dugc xac
dinh theo phuong trinh.

Voclpat = (IBat)zRBat + Ppat ()
bac tinh dong dién nap/xa cua pin
_ Voc )
\/(ZRBat)
Gia tri trang thai sac (SOC) 1a mdt chi
bao hiu suat quan trong doi voi pin biéu
thi cong suat kha dung nhu m¢t ham cua
cong suat dinh muc, c6 thé dugc xac dinh
nhu sau: )
SOC(t) = SOC(t,) — BL ft"; 5(0)Iga (T)dt

4

Trong d6 Voc 1a dién 4p cua pin; Iz« cuong
d6 dong dién cua pin; Rea dién trd pin; Paa
nang lugng yéu cau ciia pin; cga dung
lwong dinh muc cua pin; § (t) 1a hiéu suat
trong qua trinh sac va xa .
2.3 Mo hinh dong luc hoc xe dién

Chuyén dong cua xe dién phu thudc
vao su can bang gitta md men clia dong co
dién va mo6 men can chuyén dong, do do,
khi dua ra mot mo hinh toan hoc mo ta
chinh xéc cho dong lyc hoc EV, diéu quan
trong 1a phai phan tich, xem xét day du
quan h¢ tuong tac gitta duong, banh xe,
cling nhu tt ca cac luc tac dung 1€n hé
thong ctia xe dién khi di chuyén.

Voc
2RBat

_PBat

3)

1 =
Bat
Rpat

Hinh 3. M6 hinh dong luc hoc xe di¢n
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- Hé thong truyén luc
Hé thong truyén luc ¢6 nhiém vy truyén mé men va téc do quay tir dong co téi banh xe chu
dong, mo hinh truyén lyc dugc xay dung theo phuong trinh:
Fip = 22210 (5)
Fy: luc tiép tuyén; Twm: m0 men dong co dién; ig, Ng: ty ) truyén va hiéu suat hé théng truyén
luc; 1y: ban kinh banh xe
- Luc can gio (Fy)
Fy = pArCa(v — 1) (6)
p: mat do khong khi; Cy: h¢ s6 can khi dong; Ay dién tich can phia trudc xe
- Lyc can déc (Fy)
F, = M,gsina (7
M,: khéi luong xe; a: goc doc
- Luc can lan banh chu dong (F;)
F, =N, (8)
f.: hé sb can lan.

Phuong trinh vi phan chuyén dong
dv

MVE:Ftr_(E"i'FW-l'Eg) )
Phan luc phép tuyén banh trude
L h W dv
Wy =TbMvgcosa—Tg(Fw+Fg+Mvgfr:l—gcosa+M,,E (10)
Phan luc phép tuyén banh sau
m=LT“Mvgcosa+hL—g(Fw+Fg+Mvgfr;—wcosa+Mv% (11)
)

bong luc hoc banh xe

WALV ]_z S

A

Hinh 4. M6 hinh banh xe chu dong

d

]Wd_?=Trf_Fxrd (12)
J : md men quan tinh quy d6i vé banh xe; T,z m6é men banh xe chu dong

Do truot banh xe

wrg—v
Ay = ora (13)
rq: Ban kinh dong luc hoc banh xe chu dong

M5 hinh Pacejka's
F, = Dy sin(Cyarctan[B, (1 — Ex)A, + Ey arctan(ByA,)]) + Syy (14)
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Cac hé s6 khong thtr nguyén cé gia tri
phu thudc vao trang thai mat duong, xac
dinh theo bang 1.

Trong d6 Fy la luc ma sat, S, 1a do
dich chuyen theo phuong thang dung,
By la h€ s6 do cung, Cy la h¢ sd hinh
dang, Dy la gia tri dinh va E; hé s6 goc.

Bang 1. Gia tri cac hé s6 khong thi nguyén mo hinh Pacejka’s

Trang thai mat dudng By Cy Dy E,
Puong kho 10 1.9 1 0.97
Duong udt 12 2.3 0.82 1
Puong tuyét 5 2 0.3 1
Puong dong bang 4 2 0.1 1

Mo h1nh mo phong hoan chinh xe dién dung pin, hé thong truyen luc tr dong co
trén nén tang phan mém Matlab/Simulink  dién, qua hop giam tdc, truyén lyc chinh,
(hinh 5) dugc xay dung cho xe dién su vi sai dén banh xe chii dong.
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Hinh 5. M6 hinh ddng luc hoc xe di¢n trong Sim-Driveline
Bang 2. Thong s6 k¥ thuat xe dién
Thong s6 Gia tri ~ Thongsd Gia tri
Khoi lugng xe (kg) 850 Hang s0 lyc dién to (Nm/A) 0.1<E<2
Mat d6 khong khi (kg/m”) 1.2 Hiéu suat bién tan 0.98
Dién tich cdan mat trudc xe 1.8 Trang thai nap ban dau 0.8
(m’)
Heé s6 can lan 0.2 Tbc d6 xe (km/h) Mb phong
H¢ so cén khi dong 0.013 Trang thai nap (SOC) Mo phéng
Géc doc (rad) 1 Cong suat dong co dién (kW) MO0 phéng
Gia toc trong truong (m/s°) 9.81 M6 men dong co (Nm) Mo phdng
Ban kinh banh xe (m) 0.25 Ty s0 truyén Ht truyén luc 1<i<12
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IV. Két qua mo phong

Chuyén dong cua xe dién dugc mo hinh
hoa dua trén dinh luat thir hai cia Newton xem
xét cac luc can déc, lan, khi dong hoc va lyc
kéo. Hai chu trinh chuyén dong dd duoc sir
dung trong khao sat dé tinh toan nhu cau dién
ning can thiét dé thay doi tbc do dén muc
mong mudn.

Chu trinh 14i xe cia NEDC (Hinh 6-a) cho
viéc su dung phuong ti¢n thong thuong & chau

Au. Bao gom bén chu trinh i xe d6 thi lap lai
khi bt diu va mot chu trinh 14i xe ngoai 6 vao
cubi chu ky 1ai xe. Qua trinh kiém tra dién ra
trong 1180 gidy véi tdc do trung binh 33 km/h.

Chu trinh 141 xe UDDS (Hinh 6-b) lién
quan dén chi phi nhién liéu trong diéu kién di
chuyén trén tuyén dudng d6 thi dai 12 km, véi
téc d6 trung binh 32 km/h va tdc do tdi da 92
km/h.

Wil ade (mn}

L] L]

:'nﬂ/\\&ﬂﬁgﬂq&ﬂﬁ_/._uﬂ:

e A Lot

@ Eish

Hinh 6. a) Chu trinh 1ai xe NEDC va b) Chu trinh lai xe UDDS

O ché d9 lai xe, nang lugng pin cta xe 1a
duong va di€u nay c6 nghia la dong co cung
cap md-men xodn theo hudng cua xe va nod

tang toc. O ché d nap, ngudn pin ctia xe 1a 4m
va dong co hoat dong nhu mot may phat dién.
O ché d6 nay, toc do xe giam cham.

Hinh 7. Cong suét Pin theo thoi gian ciia NEDC va UDDS

TAP CHi CONG NGHIEP NONG THON SO 47
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Trong b6n chu ky 14i xe d6 thi NEDC, nhu
ciu ning luong pin gan tuong ty nhau. Gia tri
duorng khi xe ting toc va cuc am khi xe giam
tc. Su khac biét 1on d01 v6i nang lugng ac quy
Xay ra trong phan cudi ciing cua chu ky chuyen
dong vi nhu cu ning lugng can thiét dé ting
tc xe 1én 120 km/h 14 16n va twong tu nhu vay
dé ding xe khi dang di chuyén voi toe do 120
km/h. Nhu cau dién nang tbi da cho chu ky
truyén dong NEDC dugc do 1a khoang 32 kW
va cong sudt tai tao toi da dugc do 1a 18.8 kW.

Nhu cau ning lugng cho chu ky chuyén
dong theo UDDS tang tdi da trong khoang 180

dén 320 giay. Ngugc lai, trong khi xe chay
theo quan tinh, nhu cau dién dat gla tri t6i thiéu
(850s-900s). Nhu cau dién ning t6i da cho chu
ky truyén dong UDDS duogc do 1a khoang
35kW va cong sudt tai tao tdi da duoc do 1a 17
kW.

Trang thai lam vi¢c cua Pin (SOC va SOH)
phu thudc vao cong Suit va gia tri hién tai cua
pin lién quan dén déc tinh chuyén dong cua xe.
Vi su trg gitp cua kha nang tai tao cua xe
dién khi phanh, xudng déc hodc chay theo
quéan tinh c6 thé cai thién SOC cua pin. Tan
suat dimg dd va téc do cua xe c6 anh huong
to1 hiéu qua cia qua trinh tai sinh.

1 ¥ T T n L] ——
el - .
- =

-] o] L) ] =] L= |Mm

Hinh 8. Trang thai nap dién theo thoi gian cho NEDC va UDDS

Mot trong nhitng thong sé anh huong dén
SOH la dong dién cua pin. Nhu cau dién ning
16n tirc thoi va gia tri dong dién 16n 1a yéu t6
quyét dinh gia tri SOH. Dong pin duong twong

tmg v6i ché do van hanh va p1n dang phong
dién, trong khi dong pin 4m dé cap dén ché do
phuc hdi va pin dang dugc sac.

Hinh 9. Dong dién pin theo thoi gian cua chu trinh NEDC va UDDS
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Két luan

MO hinh phan tich va mo6 phong xe dién
dugc xdy dyng trén nén tang mai trudng
MATLAB/ Simulink. M6 hinh bao gdém
bbn khéi chinh 1a chu trinh chuyén dong,
dong lyc hoc cua xe, m6é hinh hé théng
truyén lyc va mo hinh pin. Cac khao sat
duoc thuc hién véi hai chu trinh chuyén
dong UDDS va NEDC. Két qua cho thay
rang cac gia tri nhu cau nang lugng pin thu
duoc tuong tng véi cau hinh téc do cia
chu ky truyén dong da chon. Nhu cau dién
1a dwong khi xe ting toc va am khi xe giam
toc.

Gia tri nhu cau dién 4m duoc dé cap
nay ciing ching t6 rang mé hinh duoc dé
xuat c6 thé xur 1y viéc tai tao niang lugng
cho xe dién, trong d6 dong co hoat dong
nhu mdt may phat dién va thuc hién sac
pin. Sac pin khi giam tdc s& lam ting gia
tri SOC cua pin va gitp st dung pin hiéu
qua hon. Nang lugng tai tao phu thudc vao
chu trinh chuyén dong va toc do cua xe.
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ONG DAN SANG - GIAI PHAP CHIEU SANG HIEU QUA
VA TIET KIEM CHO PHAN XUGNG SAN XUAT MAY

ThS. Pham Thi Lan Hwong', ThS. Nguyén Thi Huyén Thanh’, ThS. Pdo Xudn Tién'

TOM TAT:

Anh sdng tu nhién la moi truong ly tuong trong moi hoat dong cua con nguoi ddac
biét la trong linh vire hoc tdp va lam viéc. Bai bao dwa ra ong dan sang la mot giai phdp
hitu hiéu trong chiéu sang noi chung va trong phdn xwong may noi riéng. Két hop nghién
cuu 1y thuyét trong chiéu sang va nghién cuu thuc nghiém dac diém cua ong ddn sang,
ké thira cdac nghién citu trudc do trong chiéu sang ciua phdn xwong noi chung va phdn
xuong may noi riéng dé dwa ra dwoc cau tao va co ché van hanh cua ong dan sang (ong
guong) trong chiéu sang, mo hinh mo phong hé thong ong guong cho mgt phan xwong
san xuat may.

Tu khéa: ong dan sang, ong guong, phan xudng may, chiéu sang hi¢u qua, chicu
sang tiét kiém...

LIGHT TUBE - EFFECTIVE AND ECONOMICAL LIGHT SOLUTION
FOR GARMENT FACTORY

ABSTRACT:

Natural light is an ideal environment for all human activities, especially in the field
of study and work. The article presents light pipes as an effective solution in lighting in
general and in the garment factory in particular. Combining theoretical research in light-
ing and experimental research on the characteristics of light pipes, inheriting previous
studies in the lighting of the workshop in general and the garment factory in particular
to give the structure and mechanism. Operation mechanism of the light pipe (mirror tube)
in lighting, a simulation model of mirror tube system for a garment factory.

Keywords: light pipes, mirror tubes, sewing workshops, efficient lighting, econom-
ical lighting...

1. PAT VAN PE

Hién nay, nhiing cong ty, xi nghi¢p
hay nha xuéng déu mong mudn ning suat
lao dong cua cac nhan vién dugc tang cao.
Vi thé cidc doanh nghiép luon tim kiém
nhiéu phuong thirc dé c6 thé hd tro mot
cach t6t nhat nham thac day hiéu suat 1am
viéc cta nguoi lao dong. Trong sudt qua
trinh lam viéc. anh sang 1a yéu t6 tiép xtic/
tac dong truc tiép v6i nguoi lao dong. Mot
sO ngudi cho rang anh sang anh hudng 16n

""Khoa Co Dién, Hoc Vién Nong nghiép Viét Nam
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dén cac hoat dong tinh than va thé chat.
Thuc té cho thay thi mot méi truong anh
sang c6 nhiét do mau phu hop s€ gitp cho
ngudi 1am viée ¢ ning sudt cao hon ciing
nhu tao ra duoc nhitng san pham tét hon
theo Nguyén Xuan Trudng va cac cong su
[2]. Do d6 mau sic ngudn anh sang tai moi
truong lam viéc déu c6 kha nang tac dong
dén tAm trang, nhip sinh hoc va stc khoe
thé chat ciing nhu ning suit va kha ning
sang tao cua nguodi lao dong.
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Star Davis, nguoi dimg dau doi ngi
chuyén gia chiéu sang chuyén dung cta
WeWork [13] cho biét: “Co rat nhiéu
nghién ctru thu vi vé ban chat ciia moi
trudng va cach né anh huong dén kha nang
nhan thure, hoat dong cia ndo bo”. C)ng cho
biét, 4anh sang phu hop gitp ting muc do
tap trung, cai t'hién kha ndng sng tao.
Nguoc lai, &nh sang khong t6t c6 lién quan
dén mot loai van dé vé suc khoe, ca thé
chat va tinh than, chang han nhu: moi mat
cing mat, budn ngu, mét moi; 1di loan gidc
ngu dau nta dau, cang thang Ciing c6
bing chimg cho thiy thiéu anh sang mit
troi anh hudng xau dén sirc khoe va c6 thé
dan tinh trang r6i loan cam xuc theo mua
(SAD)[13].

Anh sang tu nhién 13 thi dau tién tac
dong dén nhip sinh hoc cia con nguoi.
Viéc tiép xtic thuong xuyén voi loai anh
sang nay s& gitip co thé khong bj rdi loan.
Theo nghién ciru ciia Khoa thiét ké va phan
tich mo1 truong tai Pai hoc Cornell [12],
nhitng nhan vién tiép xuc véi anh sang tu
nhién trong van phong da giam 84% tinh
trang moi mét, nhirc dau va mo mét; nguoi
lam viéc c6 gidc ngu sdu hon va dai hon
(theo tinh toan trung binh khoang 46 phut).
Ngoai ra, viéc tiép xtc voi anh sang tu
nhién khién co thé tong hop dugc vitamin
D - loai vitamin thiét yéu, can thiét cho qué
trinh hap thu canxi va photpho, gitip con
nguoi han ché nguy co mic cac bénh vé
xuong khép va tim mach. Anh sang tu
nhién cling gitp cho thi gidc cua ban hoat
dong tt hon, giam dugc sy cang thang va
mét moi. Nho d6 ma nguodi lao dong co stc
khoe tt va ning suat 1am viéc ciing vi thé
ma tang cao hon.

Tuy nhién thi thyc t& khong phai don
vi doanh nghiép nao ciing c6 du diéu kién

TAP CHi CONG NGHIEP NONG THON SO 47

dé tao duoc 4nh sang tu nhién cho khong
gian 1am viéc. Boi da phan cac vin phong
hay khu cong nghiép déu duoc thiét ké
trong cac toa nha, anh sang tu nhién duogc
lay chu yéu tir cira s6. Ngoai ra, anh sang
tur nhién c6 thé lam ting nhiét do ciing nhu
gdy mat su tip trung phan nao cho nguoi
lao dong. Bén canh d6, 6ng dan sang gitp
dan 4nh sang tyr nhién tir ngoai troi vao khu
lam viéc, tao anh sang dé chiu cho moi
truong lam vige, tdt cho strc khoe nguoi lao
dong va giup tiét kiém nang luong trong
chiéu sang theo lién minh doanh nghiép
Nhat Ban vi nang luong thong minh toan
cau (2019). Do d6, 6ng dan sang 1a mot
giai phap trong chiéu sang hiéu qua va tiét
kiém trong chiéu sang lam viéc néi chung,
dic biét trong phan xudng san xuit may
noi riéng.

2. PHUONG PHAP NGHIEN CUU

Két hop nghién ciu ly thuyét veé
khuéch tan 4nh sang va nghién ciru thuc
nghiém dic diém cua dng dan sang, ké thira
cac thanh qua da nghién ctru vé 6ng dan
sang dé dua ra co so 1y thuyét trong viéc
chiéu sang s ' dung anh sang ty nhién; dong
thoi dua ra c4u tao va co ché van hanh cia
hé thong 6ng dan sang, tinh toan thiét ké
va mo phong kha niang chiéu sang cua hé
thong éng dan sang duoc thiét ké tai hai
thoi diém: (i) thoi diém 8 gio sang va (11)
thoi diém 11 gio sang trong diéu kién bau
troi ddy may co sy phan bd d6 choi bau troi
tuan theo quy luat Moon-Spencer (md hinh
bau troi phd bién tai dat nude ta).

3. KET QUA VA THAO LUAN
3.1 Co s6' Iy thuyét vé do khuéch tan anh
sang [3]

Pay 1a co sé cua sy dan truyén anh
sang trong ong guong hinh tru. Nhu da
biét, d6 roi tai mot diém bat ky trén mot
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mat phang Trai Dat tao nén béi anh sang tur
nhién tong hop (anh sang tryc xa cua mit
troi va anh sang tan xa ciia bau troi) thuong
duogc tinh mot cach chuan hoa bﬁng biéu
thae (1).

E =FE esiny,=E &gcosg, (1)

Trong d6 Ey; d0 10i cua anh sang tu

Hinh 1 — Hé toa do cua tim khuéch tan

Néu chi tinh sy lan truyén anh sang tir
bau troi (khong tinh toi 4nh sang truc xa tir
mit troi) vao trong phong thong qua dng
dan anh sang (thé hién tai cac hinh 1&2)
thi d6 roi E; iD cua mot bé mit vo clng nho
do cua mat tan xa - gan tai dau ra cta ong
dan sang, dugc xac dinh trong mot hé truc
toa do, s€ duoc xac dinh bﬁng béng biéu
thuc (2).

72 27

Eopgn= | [ 7(3.6.4,.7,)cos 9.5in 9.d9.d¢

v=0 =0
@

Trong do: - 1a d0 chdi bau troi ma

th6ng qua 6ng dan sang tao ra do roi trén

thiét bi khuéch tan; @, —1a goc cuc, do tir

truc x dén tryc y theo hu’0’ng nguoc chiéu

nl2 27
COS

E (X.,Y.,Z) =%J. m

9=0 ¢=0
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nhién, E,,- d0 roi cua anh sang tu nhién
theo phu:ong thang goc.

Do roi duge tao thanh trén mat dat
thyc té khong nhiing chi phu thudc rat
nhiéu vao trang thai bau trod, mat troi, do
trong sudt cua khi quyén T, dia phuong ma
con phu thudc rat nhi€u vao do choi cua
bau troi tai thién dinh L.

Hinh 2 — So d6 éng guong twong quan véi
mat phang lam viéc

kim dong ho; r,- 12 khoang cach theo ban
kinh ctia bé mit co s& tré mit tn xa tinh
tur trung tam cua mat tan xa tron; 9 — 1a goc
dinh biéu kién ctia chum tia t¢i nhan duoc
tai ; ¢ — 1a gbc phuwong vi biéu kién cua
chum tia to1 tai .

Khi d6 do roi tai mot cua mot diém P
bét ky trén mit phiang lam viéc nim ngang
trong phong duogc tao bdi anh sédng tan xa
clia toan b bau troi duogc xac dinh béng
biéu thtc 3, trong d6: P =X, Y, Z’ 1a vi
tri tai mt phang lam viéc; tp, p (9, ¢, ©,
®), va ¢ tuong g voi hé s6 truyen qua,
ham tan xa chuan hoa va tong bé mit cua
mat tan xa; R 4 la khoang cach tu bé mat
co s& do cliia mit tan xa t6i diém do tuy
chon P.

[ [ (9.:0.,.7,)p,(3,4,0,®)cos 9.sin 9.d9d¢ |do (3)
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D4i v6i mit tan xa tron voi ban kinh R, cong thire (3) cho két qua theo biéu thirc (4).

R /2
E (X.Y.2)="2[rdr j _cos’®
’ Ty (® (D)

Néu tdm tan xa gén tai dau ra cua 6ng
dan sang hinh tron c6 dic tinh khuéch tan
tuan theo quy ludt khuéch tan Lambertian
thi dai lugng pD(J, ¢, ©, @) khong phu

R /2

E (X.,Y,Z)= 050,
o )= j j 7 ® CD)
Néu anh sang ty nhién bao gom ca anh
sang truc xa mat troi truc tlep qua tam thu
anh sang vao 6ng din sang, s& dugc phin
xa qua lai nhleu lan boi bé mit cta ong dan
sang tGi tam phan bo lai anh sang tai dau

t R
E, (X,Y,Z)=2[rd
, |

R

I J- cos@

0 R}, (©,D)

———d9g, iPVp
E

Trong do6: PV 1a 14 do roi trén bé mat
nam ngang ngoai troi ctia tAm thu anh sang
do 4nh sang truc xa cia mat troi tao nén.

Viéc tinh toan d6 roi tai mot diém bat
ky trong phong dugc tao boi anh sang tu
nhién tong cong véi tat ca cac dicu kién khi
hau anh sang dia phuong bang cong thirc
gidi tich trén trong hé toa do cau 1a rat hiéu
qua, chi tiét, chinh xac va cuc ky hitu dung
nhung lai rat tén rat nhiéu thoi gian va
cong suc. Tuy nhién viéc gidi bai toan gidi
tich tong hop nay s& rat don gian va nhanh
chong bang cong cu tin hoc. Két qua tinh
toan s€ cho ta thr?iy rd quan h¢ todn hoc chat
ché v6i sy lan truyén anh sang trong 6ng
dan sang hinh try va tinh hiéu qua trong
chiéu sang néu tan dung t6i da anh sang
truc xa cua mat troi.
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—dg, j cosl9.f cos % s1n8d3j](9 @,9,,r,)d¢

J» cos
R, (O, q’)
N (@) Ida(ra’¢o;¢’ )|

= =g, j cos $.sin gdgj J(9,4,8,,1,) 1, (9, 6,0,0)d¢ (4)

thudc vao hudng cia cac chum tia dén va
di, tac 1a pD(J, ¢, ®, ®) = 1, lic nay do roi
duoc xac dinh theo (5).

/2

)

ra cua ong, thi do ro1 tai diém tinh toan P
bét ky trén bé mat lam viéc tao thanh boi
anh sang téng cong sé dugce xac dinh bing
biéu thic (6).

= g jcosg smgdgjj(s 6.4,.r)dp+
(6)

d
85 Ly

3.2 Gi6i thiéu chung vé hé thong ong
gwong din anh sing ty nhién
3.2.1 Ciu tgo ciia hé thong ong gwong
din

Hé théng ng guong gém 3 bd phan —
bd phan thu anh sang, b phan truyén anh
sang va bd phan chiéu sang. Co ché van
hanh ctia dng dan sang guong nhu hinh 3.
Theo hinh 3, mdi bd phan c6 dac tinh riéng.
Su phan xa anh sang trong ong guong dugc
minh hoa trong hinh 4.
a) Bo phan thu anh sang

B9 phan thu anh sdng dugc ghép vao
mit tuong ngoai (co thé lay anh sang trén
tran) va c6 kha nang thu anh sang tu nhién
mot cach hi¢u qua.

Pé thu duoc tia sdng mat tro1 mdt cach
hiéu qua, tim guong chinh duoc lap trong
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6ng thong gi6 vao chd mai hat dé phan
chiéu tia sang vao bén trong. Dé c6 cach
lép dat hé théng sao cho dat duoc muc thu
sang cao nhat, s& phai mat ca nim quan sat
vi d0, diéu kién khi hau, goc phuong vi,
diéu kién xung quanh, v.v... cta khu vuc

Hinh 3: Cau tao va co ché van hanh cua ong

dan guwong
N

i m thu
— e
i Ong guomg

5
g
3

e e
em

g

]

B

Hinh 4 — Minh hoa sy phan xa anh sang
trong h¢ thong ong guong
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toa nha dugc xay.
b) Bé phdn truyén danh sing

B0§ phan truyén anh sangla mot “6ng
thong” duoc lap guong pht nhdém c6 do
phan chiéu cao & bé mit bén trong,truyén
di anh sang thu duoc ma khong bi giam
cuong d6 anh sang.Bang cach truyén anh
sang ty nhién dong nhat va khong ton hao
chat lugng vao bén trong toa nha (bd phan
chiéu sang), co thé phin bb dong déu anh
sang trong khap noi that toa nha.
¢) BY phdn chiéu sing

B6 phan chiéu sang: Chiéu sang noi
that toa nha bang anh sang tu nhién duoc
truyén dén.Bo phan nay vira phat ra anh
sang ty nhién mot cach hi¢u qua, vua cé
thé diéu chinh bét ky su chénh léch va dao
dong nao trong chum anh sang thu dugc
bing tAm guong thtr cip va cac tim phan
chiéu phan chia anh sang. Vi du, & g?m bo
phén thu anh sang 1a noi c6 cuong do sang
16n hon, mic d6 chiéu sang s€ dugc lam
yéu di, nhung khi tia sang di sdu hon vao
trong, murc do chiéu sang s€ duoc tang lén
dé cuong d6 sang dugc phan bd dong déu.
Hon nita, c6 thé duy tri chiéu sang dong
déu bén trong bang cach thuong xuyén
kiém tra mirc chiéu sang voi bo cam bién
d6 sang va bo sung do sang néu can voi bo
chinh/tron anh sang nhan tao.
3.2.2 Loi ich ciia hé thong ong guwong
a) Dan anh sang ty nhién dén bat ky khu
viee nao

Ong guong dua anh sang ty nhién vao
tdoa nha bang hai cach. Mot 1a hé thong
duong dng chay ngang, 4nh sang dugc thu
lai tai mat tuong ngoai. Con cach kia la qua
duong dng chay doc, anh sang duoc thu
nhan trén néc va mai nha. Hé thong 6ng
guong doc 1a 1y tuong d6i véi cc toa nha
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c6 chiéu sau va nhitng khu vuc kho don
anh sang. Vo1 khoang khong gian khong c6
clra 0, anh sang tu nhién khong thé lot vao
nhu khu vuc gitra nha cua mot khu tap thé
c6 nha tam, nha vé sinh, nha bép, v.v...
nam sdu vao trong so véi cira trude thi hé
théng 6ng dan anh sang doc cé thé gitp
dua anh sang tu nhién vao bén trong dé lam
sang khong gian do.

b) Hiéu qud tiét kiém nang lwong

Sau khi lap dat, h¢ thong 6ng guong
khong can ning lugng dé van hanh hay duy
tri. Hé thong s& dem dén 4nh sang ty nhién
cho dén hét vong doi ciia no, gitp tiét kiém
dang ké luong tiéu thu ning luong.

Theo tinh toan thuc té tai mot toa nha
van phong c6 lap dat hé théng nay, ning
luong st dung bang 1/3 niang lugng phai
dung khi khong c6 hé thong (hinh 7). Thém
vao do, lugng khi thai CO2 cling giam di
rat nhidu nho it tiéu thy dién dé chiéu sang
hon.
¢) Anh séng dé chiu va tot cho sirc khée

Anh sang ty nhién 1a mot phan cia thé

gidi ty nhién, cung cap hdn hop can bang
cac dudng chit quan trong v6i cac ca thé
séng — diéu d6 khong co gi phai ban cii.
N6 ciing cung cdp mot luong tia cuc tim
vira phai dé phuc vu muc dich lam sach.
3.2.3 Pham vi urng dung va hiéu qua khi
str dung hé thong ong gwong

a) Poi véi toa nha van phong (hinh 5)

Hé thong dng guong lam giam khoang
65% dién nang ti€u thu hang nam tuc
lugng nang lugng dién nang sur dung chi
bang 1/3 luong dién ning khi khong s
dung hé thong éng guong (hinh 7).

Do giam dién nang ti€u thy hang nam:
Su két hop dng guong véi hé théng kiém
soat anh sang dugc mong doi s€ dat do
giam khoang 65% dién ning tiéu thy dé
chiéu sang khong gian van phong so v6i hé
théng thong thuong.

Ti 18 chiéu sang ban lam viéc bang 6ng
guong va anh sang cira so duoc thé hién
trong hinh 6 (xét khi tro1 quang dang —
thang 9) theo Japanese Business Alliance
for Smart Energy Worldwide

B phan chidu sang

B ]

Wiin phing

B R

" A = e o
=] =

B phan thu anhsang

Hinh 5 — Str dung hé thong 6ng guong cho toa nha vin phong
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Hinh 6 — Ti 1¢ chiéu sang ban lam viéc
khi str dung hé thdng 6ng guong va
chiéu sang qua cira s6

b) DPbi véi nha chung cu

Hé thng dng guwong dua anh sang tu nhién

Hinh 7 - Hi€u qué gidm nang lugng ti€u thu nho

dng guong + kiém soét anh sang

nham cung cdp du do sdng cho cdc nha tam,

phong gidt va nha v¢ sinh (hinh 8).Muc d6 sang dam bao du dung chi véi anh sang tu nhién.

A

"

Hinh 8 - Ung dung hé thng dng guong
chiéu sang cho nha tim, phong gidt va nha
v¢ sinh

a) Hinh chiéu dimg b) Hinh chiéu bang

Vao nhung ngay troi quang dang, do sang
trén bé mat ngang & mdi phong (nha tam,
phong giit va nha vé sinh) dat dén mirc 100
Ix, nhu vay s& dam bao dii mirc sang can
thiét chi bang anh sang ty nhién.
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3.4 Lua chon thiét bi lip dit cho phian
xudng may
3.4.1 Yéu cau vé do roi chieu sang nhan
tao trong cac xi nghiép may

Theo TCVN 3257:1986 [8], khi chiéu
sang lam viéc tai cac phan xuong, gian san
xuat chinh (cat, may, gia cong nhiét), nén

su dung hé thong chiéu sang chung déu
hodc chi€u sang chung khu vuc bang cac
den phan xa khuéch tan anh sadng co lap
bong dén huynh quang anh sang ban ngay
hodc bong den huynh quang anh sang
trang. Do d6 c6 do roi chiéu sang nhan tao
trong cac xi nghi€p may trong bang 1.

Bang 1: D0 roi chiéu sang nhan tao trong cac xi nghiép may cong nghiép [8]

TAP CHi CONG NGHIEP NONG THON SO 47

P9 roi nho nhat khi chiéul
sang bang dén huynh
., uang, lux
A A . . Mat xac Cip " Hégthf)ng chiéu
Tén phan xuéng, gian |y 1o, viaq dinh 401 o) HE | ing hdnh Ghi chii
phong khu vue san xuat 4 ““|roi tiéu .Ag thong % ?'p
z_ | viée <X Chieu | Riéng
chuan cl}leu sang | chiéu
csl:llilngg chung va| sang
cuc by |chung
1 2 3 4 5 6 7 8
1. Phén xuéng chuan bi
1.1.Bankiém travai [Trén mat |Ngang| II, | 400 1000 | 200
ban

1.2. Khu vyc thiét ké  [Ban thiét ké |Ngang | III, | 200 - -

mAu quan 40

1.3. B phan Ban may Ngang| II, 400 - -

thucnghiém

1.4. B6 phan giac so d6|Ban giac Ngang| III, | 200 - -

1.5. Ban cit bang may [Ban cét Ngang | III,+; | 200 D0 roi ting mot cap vi

cit di dong noi san xuat c6 mic do
nguy hiém cao

1.6. May catcd dinh  [Khu vuc Ngang | I+, 500 100 DG roi ting mot cép vi

khu vuc lu6i dao noi san xut c6 mirc do
nguy hiém cao

2. Phan xudng may

2.1. May may Ban may Ngang| II, | 400 - - (C6 thé sir dung hé

May thua thng chiéu sang hdn

May dinh hop, chiéu sang cuc b
bang dén nung sang

2.2. Ban thu hoa Mat ban Ngang | II, 400 1000 | 200 [Co d9 roi khong nho
hon 750 lux va chiéu
sang chung bang dén
lhuynh quang, c6 d6 roi
lkhong nhé hon 150 lux.

3. Phan xudng gia cong

nhiét

3.1. May la ép Ban may Ngang| III, | 200 - -

3.2. May la tay Ban Ngang | 1L+, | 300 - - [P roi ting mot cap vi
noi san xuét c6 muc do
nguy hiém cao

4. Phan xudng

hoanthanh

4.1. Kiém tra chat Ban kiém
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D roi nhé nhat khi chiéu
sang bang dén huynh

Mt xac| .z uang, lux .
n A . . 7| Cap . | Hé thong chieéu
Tén phan xwdéng, gian Mt 13 .~ |dinh d§| Hé ; x .
N 4 %, (Mt lam viéc| *. .. °| cong % sang hon hop Ghi chu
phong khu vue san xuat roi tlxeu viée thm'lg Chiu Riéng
chuin . cl}iéu sang | chiéu
cslfl?ngg chung va| sang
cuc by |chung
1 2 3 4 5 6 7 8

luong san pham

4.2. Dong goi san pham(Trén ban Ngang | III, | 200 - -

5. Cac qua trinh

congngh¢ phu

5.1. Kho vai Trén gia dé |Ngang| V. | 75 - - [C6 thé sir dung dén

vai nung sang de chicu
sang chung véi do roi
khong nhd hon 30 lux.

5.2. Phong trung T mau bung | IV,

baymau quan ao

5.3. Khu vuc gidt San nha Ngang| IV, | 100 - - [C6 thé sir dung den
nung sang dé chicu
sang chung voi do roi
khong nhd hon 50 lux.

5.4. B phan phan loai Mat ban Ngang | III, 150 - - |C6 thé st dung h¢

phé ligu cat thong chiéu sang hon
hop:

5.5. B phan gia cong |[Ban may Ngang| II, | 400 - - [Chiéu sang cuc bo bing

phé liéu thanh mat hang| dén nung sang c6 do roi

phu khong nho hon 750 lux
va chiéu sang chung
bang dén huynh quang
c6 d6 roi khong nhd
hon 150 lux.

5.6. Kho phé liéu Sannha  |Ngang| V. | 75 - - [C6 thé sir dung dén
nung sang dé chiéu
sang chung voi do roi
khong nhd hon 30 lux.

Chii thich: Trong cdc xi nghiép may xudt khau, dé roi tiéu chudn thudc cap IIA dwoc
phép tang lén 1 bdc theo thang do roi

3.4.2 Lua chon thiét bi cho phén xuong may hinh 10. Dé phu hop véi diéu kién 1am viéc
Phan xudng may c6 kich thuée (90x15) m va  tai cac phan xuong may hién nay, tién hanh
b6 tri thiét bj trong phan xuong nhu trong lua chon thiét bi nhu sau:
£k oy
£ g ¢ e e e Hinh 10 — So d6 bo
- 3:'.- e e tri thiét bi cua phan
xuong may
8m
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a) B6 phén thu &nh séng
100
a0 (=5 ] [
E s 2 1 110 e P rer— K“'"_
il 70 III Ash sding khd kda |
1) III A00 = 700 nm |
o 60 = e
e 50 Viing anh s&ng Kha Kién mong musn ||
bl
=40 S — =
E 3 {Bn e T |
Hinh 11 - B6 phén thu gl cactia O e ¢ ——
sang (vom thu sang) cua 104 -
SolaMaSter 0 e T TR TEET T T T T T T E TP T T T T e T T T T AT T T
250 a5 400 475 550 625 700

Brrére séng (nm)

Hinh 12- Phd truyén qua vat liéu ché tao bod phan thu sang

Vom thu séng (hinh 11) Model 330 DS
bao gdm vom thu sang bang vat liéu nhua
trong sudt c6 dudng kinh day 1a 530 mm
va cac phu kién di kém dé lép dat trén mai
t6n, dam bao do kin khit va cac yéu cau vé
chéng nuoc. Vat liéu st dung dé ché tao
vom thu sdng 1a nhya acrylic, day la vat
liu c6 kha ning chin tia UV cao va gan
nhu loai bé hoan toan phan hong ngoai,
g6p phan 1am giam lugng nhiét sinh ra do
anh sang mit troi truc tiép. Pic tinh phd
truyén qua ctia vom thu sang duoc thé hién
trén hinh 12.

Ttr d thi hinh 12 ¢6 thé thay vom thu
sang nay chi cho anh sang trong vung kha
kién truyén qua va ngin chin gan hét cac

{1

Hinh 13- B phén truyén sang

TAP CHi CONG NGHIEP NONG THON SO 47

tia UV, dé ting dang ké kha nang thu cac
tia truc xa chiéu xién (vao thoi diém dau
gio sang hodc cudi gio chiéu).
b) Bd phan truyén 4nh sang

Ving dan truyén anh sang ¢ vai trd
dua anh sang nhan duogc tir vung thu sang
t61 ving phat, phan b lai anh sang. Trong
hé théng chiéu sang sir dung 4nh sang tu
nhién, dng dan sang do Solatube (hinh 13)
san xudt tir vat liéu nén la nhém a-nét hoa
va bé mat trong dugc phu mdt 16p vat licu
dic biét bang cong nghé Spectralight In-
finitiy Tubing c6 hé sé phan xa rat 16n, hé
s6 phan xa (specular reflectivity) dat t&i
99,7 %

a/ b/

Hinh 14 — Hinh anh tdm tan xa ling linh (a) va thiu kinh

hi¢u tng tu nhién (b)
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Vung phat sang va phan bd lai anh sang
trong hé thong chiéu sang (hinh 14) st
dung 6ng dan 4nh sang ty nhién duoc thiét
ké, 1ap dit tai co so 1a bo kit tan xa (diffuser
kit) két hop véi cac thau kinh hiéu ung tu
nhién (natural effect lens) cua Solatube. B
kit bao gdm hop chuyén ddi va tam tan xa
lang kinh (prismatic diffuser) duoc lap dat
& phan trén ciia hop chuyén doi, lam cai
thién dac tinh nhiét va gidm sy xam nhap
ctia khong khi va hoi 4m vao hé thong.
T4m tan xa lang kinh thich hop v&i hau hét
cac khong gian, dong thoi phat va hudng
phan 16n anh sang mot cach dong déu
xuéng bé mit lam viée duge chiéu sang.

3.4.3 Két qua tinh toan mo phong

So dd tinh toan thiét ké mo phong phan
xuong may cho két qua trén hinh 15 trong
phan mém Dialux

Tién hanh tinh toan mo phong kha ning
chiéu sang cua hé thong dng din sang theo
phan mém Dialux duoc thiét ké tai hai thoi
diém: (i) thoi diém 8 gio sang va (11) thot
diém 11 gid sang trong diéu kién bau troi
day may c6 su phan bd do choi bau troi
tuan theo quy luat Moon-Spencer (md hinh
bau trdi pho bién tai dit nude ta). Két qua
mo phong tinh toan d6 roi & mit phang lam
viéc duoc thé hién trén hinh 16.

15 m
=T L
‘—-—l—--

Fepl [lum)

v

Hinh 16 —Phan b6 d6 roi trén mit ph:flng lam viéc tai thoi diém 8h sang (a) va 11h (b)
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Két qua md phong cho théy, do roi trén
mat phang lam viéc & thoi diém 8 gio dén
11 gio, dat duoc khoang tir 350 dén 670
lux dap mg nhu cau can chiéu sang cho
cac khu vuc dugc trinh bay trong bang 1.
4. KET LUAN

He¢ thong 6ng guong sir dung anh séng tur
nhién mang lai 191 ich to 16n trong chiéu
sang, mang lai dJ thoai mai cho mat nguoti,
dong thoi tiét kiém nang luong. Két qua
nay budc dau khang dinh tinh diing dan cua
muc tiéu, ndi dung da lua chon “6ng dan
sang — giai phap chiéu sang hiéu qua va tiét
kiém cho phan xuéng san xuat may”, dong
thoi mo ra mot huéng madi cho viée ap
dung giai phap k¥ thuat nay trong viéc tan
dung mot cach hiéu qua téi da tiém ning
anh sang tu nhién clia nudc ta vao muc
dich chiéu sang, ma tir trugc dén nay chiing
ta con lang phi (chi sir dung dnh sang tan
xa vao muc dich chiéu sang tw nhién), gian
tiép gop phan dang ké vao sy nghiép bao
vé moi trudng, phét trién bén vimng cia
doanh nghiép noi riéng va xa hoi noi
chung.
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THIET KE, CHE TAO HE THONG TU DONG PHAN LOAI CA ROT
DUA TREN CONG NGHE XU LY ANH

TS. Nguyen Théi Hoc!, PGS.TS Lé Minh Lu', ThS. Bdo Xudn Tién'

] . SV. Bao Duy Anh 2, SV. Tran Bd Ting 2
TOM TAT:

Bai bdo trinh bay phwong phdp va két qua ciia hé thong tr ddng phdn loai ca rot
theo sé lwong dom va kich thuée dom trén bé mat cu. Hinh anh cdc mdt cia ci ca rot
dwoc thu thdp va dwa vé trung tam phan tich xir Iy anh. Tai ddy, cdc tin hiéu diéu khién
sé dwa t6i co cdu gat cii vao cdc thiing phdn loai tiry thude vé sé lirong va kich thuéc vét
dom xudt hién trén bé mdt cu. Hé thong cé kha néing gidm sdt va diéu khién tir xa cdc
hoat déng ciia cdc co cau ciia hé thong. Két qua khdo nghiém cho thdy nang sudt phdn
logi ca rot cé thé téi 2 tan/h, dam bao do chinh xdc trong phan loai lén toi 90.9%.

Tir khéa: Hé thong phan loai ca rt ty dong; Cong nghé xtr 1y anh; So ché ca rdt ty dong.

DESIGNING AND MANUFACTURING AN AUTOMATIC CARROT OPTI-
CAL SORTING SYSTEM BASED ON THE IMAGE PROCESSING

ABSTRACT:

This paper introduces the methods and the results of the proposed automatic carrot
optical sorting line based on the number and the size dark spots on carrot. The carrot
images were collected and processed automatically in central controller. The controller
signals were generated for carrot classification. The proposed automatic carrot optical
sorting system is able to be monitored remotely in real time. The simulation results show
that the yield of our proposed system increases up to 2 tons per hour and the accuracy
rate in carrot classification can reach 90.9%..

Keywords: Carrot Optical Sorting; Image processing; Automatic carrot processing line.

I. PAT VAN DE

Ung dung céac cong nghé hién dai nhu
cong ngh¢ 10T, cong ngh¢ xur Iy anh trong
san xuat nong nghiép noi chung va trong

nay giup cho san pham trude khi cung cap
ra thi truong can c6 chit luong dong déu,
loai bo cac san pham khong phu hop (bi hu
hong) trong qua trinh san xudt va phén loai

phan loai cac san pham noéng nghi¢p da va
dang 13 xu thé phat trién tat yéu cua Viét
Nam cling nhu nhiéu nudc c6 nén nong
nghiép phat trién hién nay (L& Vi Quan va
cs., 2010). Trong san Xuat nong nghiép viéc
kiém tra ngoai quan (Visual check) dbi voi
san pham 1 vo cung can thiét. Cong viée

"Hoc vién Nong nghiép Viét Nam

san pham thanh ting nhoém khac nhau.
Tam quan trong ctia viéc kiém tra ngoai
quan 1a khong thé pha nhan duoc va hién
nay chu yéu do con ngudi dam nhiém. Tuy
nhién, dé qué trinh san xuat dat niang suat
cao va tranh sai xo6t chu quan (sai x6t do
mét moi, do phan loai mang tinh chat

2Sinh vién chuyén nganh Ty dong hoa, Hoc Vién Nong Nghiép Viét Nam
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tuong ddi,...) thi viéc tmg dung cac cong
ngh¢ hi¢n dai la hét strc can thiét Zayas et
al. (1985, 1986, 1989) . Trong cac ndng san
can dugc kiém tra, phan loai thi ca 1ot cu
12 mot trong nhirng san pham can duoc
danh gia, phan loai k¥ trude khi tiéu thy.
Nhu chiing ta da biét, ca rdt 1a mot trong
10 loai rau an cu quan trong nhat. Nam
2005, san lugng ca rot trén thé gisi dat 23
triéu tan trén tong dién tich canh tac L1
triéu ha (Algarra, M et al 2014), véi tong
gia trj thi truong toan cau ude tinh khoang
100 triéu USD theo thong ké cua to chiic
FAO, trong vong 10 nam tir 1997 dén 2007
san lugng ca rét trén thé gidi ting nhanh.
Nam 2007, tong san luong ca rét cia thé
gi4i 1a hon 24 triéu tin, gap 1,6 1an so véi
nam 1997, trong d6 san lugng cua 15 nudce
dung dau thé gidi chiém 18,3 triéu tan. Cac
nudc san xuat ca rot hang dau trén thé giéi
gém Trung Qudc, Nga va Hoa Ky véi gan
50% dién tich canh tac va chiém khoang
45% tong san luong ca rét cua thé gidi.
Vige tng dung cong ngh¢ xu ly anh trong
phan loai ca rét da tao ra sy thay doi lon,
dem lai ning suét cao hon, chit lugng tdt
hon, it sy phu thugc vao con nguoi tham
gia truc tiép qua trinh san xuat. Viée tu
dong hoa khau kiém tra ngoai quan va phan
loai ca rot cu la vo cung can thiét. Pé dap
rmg nhu cau cap thiét nay, nhom tac gia da
nghién ctru, phat trlen hé thong tu dong
phan loai ca rét theo s6 lugng dom va kich
thudc dom dya trén cong nghé xir 1y anh.
Sau khi hoan thién, hé thong duoc khao
nghiém ddi voi mot so loai giéng ca 1ot tai
tinh Hai Duong va két qua khao nghiém
cho thay hé thdng c6 kha ning phat hién va
phan loai ca rét theo sé lugng va kich
thuéc dom trén bé mit ct véi do chinh xac
1én t6i 90.9%. Vi két qua nay, hé thong c6
kha nang 4p dung trén cac ddy chuyén phan
loai ca rot nham nang cao chat luong va
san luong dap tng nhu cau xuét khau.
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2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU
2.1. Vat liéu nghién ctru

) Cau tric h¢ thong phan loai ca rot theo
s0 luong dom va kich thudec dom duoc bo
tri nhu hinh 1. Hé thong gom 1 mang dung
ca rot va 3 bang chuyén dugc thiét ké ndi
lién v6i nhau, 1 hé thong bang tai vira xoay
vira tinh tién, camera nhan di¢n, 2 tay gat
va | may tinh hién thi toan bd qua trinh
diéu khién. Giira cac bing chuyén c6
nhirng khoang cach va cac thiét bj cam
bién nham muc dich xac dinh vat di qua
nham cai thién mot cach chinh xéac. Toan
bd hé théng duoc tinh toan cu thé nhu sau:

Mang dung ca rot: Ban dau ca rot s&
duoc cong nhan rua sach va van chuyén lén
mang va toan bo qua trinh tiép theo s& duoc
thiét 1ap mot cach ty dong. Mang dung lam
bang vat liéu thep khong gi, strc chira tir 1-
2 tan ca rot, vi Vay s€ dap ung du cho nhu
cdu cua ting giai doan hay ning sut trong
ngay ma xuong d¢é ra. Méng duoc dat co
dinh dudi san vai cac chi so tinh toan sau:

Hé théng bing chuyén dugc chia
thanh 12 ngan chay theo truc oy nghiéng
voi goc 15°, mdi ngin trung binh chua
duoc 3-5 cu ca rét tuong duong 2 kg. Hé
théng bang chuyén nay duoc chay dén
bang tai quay tron tinh tién theo truc ox
hudng vé phia trude.

Hé thong bang chuyén duoc gin ca-
mera, hé théng xir 1y anh va rolo quay tron
nhim muc dinh cho camera quét toan b
cu ca rot. H¢ thdng bang chuyén dugc tinh
toan chi s6 nhu sau: Cac con lan rolo duoc
boc cao su va cac banh ring quay tron dé
han ché 1am hong vat dugc van chuyén, cac
banh rang rolo co chiéu dai 200 cm duoc
quay véi toe d6 cd dinh dé camera quét mot
cach chinh xac nhat c6 thé. Khi dén diém
cudi cua hé théng bang tai 1a diém dimng
cua hé théng va vat s€ tu dong roi xuéng
co cau phan loai.
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Hinh 1. Hé thong phan loai ca rdt ¢t dya trén cong nghé xu 1y anh

2.2. Tinh toan cac thong so két ciu hé

thong phan loai ca rét

2.2.1 Vén téc cua bang tdi

Van toc bang tai can giéi han tuy thudc

khdi luong, d0 rong cua bang va dac tinh

ctia vat liéu can van chuyén. Van tdc bang

tai thuong duoc tinh toan nham dat duoc

lvu lwong van chuyén theo yéu cau cho

trude. Luu luong van chuyén ctia mot bang

tai c6 thé duoc xac dinh qua cong thuc:
Qt=60AVys (1)

Trong do:

- Qt: Luu lwong van chuyén, tin/ gio.

- A: Dién tich mit cat ngang dong van

chuyén (m2).

- v: Khéi lugng riéng tinh toan ctia khdi vat

lidu (tin/ m3).

- V: Van tdc bang tai (m/phut).

- s: Hé s6 anh huong cua goc nghiéng (do

dbc) cua bang tai.

Céc gié tri van toc 16n nhat ctia bang tai tiy

thudc do rong bang cho 3 nhém vat phélm

khac nhau: nhom A: Cac loai vat liéu hat;

nhom B: Than mo va cac vat liéu co tinh

bao mon; nhém C 14 cac vat phdm gém van

chuyén dd nhe.
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Bang 1. Van tdc cua bang tai

borong | A(m/ | B(m/ | C(m/
bang (mm) | phut) phut) phut)
400 180 150 150
450 210 180 180
500 240 180 180
600 240 210 200
650 240 210 200
750 270 240 220
800 270 240 220
900 300 250 240
1000 300 250 240
1050 300 250 240
1200 330 300 270
1400 360 330 270
1600 360 360 270
1800 - 360 300
2000 - 360 300
2200-3000 - 360 300

2.2.2 Dién tich mdt cdt ngang
Dién tich mit cit ngang dong chay co thé
duoc xac dinh nhu sau:
A=K(0,9B - 0,05) (2)
Trong do:
- A: Dién tich mit cit ngang dong van
chuyén (m2).
- K: Hé s6 tinh toan.
- B: B0 rong bang tai (m).
- Hé s6 K duoc cho trong bang.
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Bang 2. Dién tich mit cit ngang

Vay qua tinh toédn ta c6 bang sau:
Bang 3. Két qua tinh toan céc thong so két

Tur cac s0 li€u tinh toan trén ta ¢6 dién tich
mat cat ngang la:

2.2.3 Dién tich mdt cat ngang

Cong suat 1am quay truc con lin kéo biang
tai dugc tinh theo cong thuc sau:

A=0,0295%(0.9*%0,4-00,05)=0,01(m?) (3)
Trong do:

- Py 1a cong suat can thiét kéo bang tai
khong tai chuyén dong theo phuong
ngang.

- P> la cong sudt can thiét kéo bang tai c6
chat tai chuyén dong theo phuong ngang.
- P3 1a cong sudt kéo bang tai co tai
chuyén dong theo phuong dung;

- P; 1a cong suat dan dong co cau gat vat
pham.

Cong suit can tim 1a
P=P1+P2+P3+Pt=335(W)
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b?é rong Ah(’m/ Bh(m/ Ch(m/ cau hé théng phan loai ca rot
g | | g | gt |
Vén toc bang tai 0.5 (m/s)

430 210 | 180 | 180 P dai bang tai rolo 200 (cm)
300 240 180 180 Do dai bang tai phan loai 150 (cm)
600 240 210 200 Dién tich mjt cit ngang 0.01 (m*)
650 240 210 200 Cong suit dong co 355 (W)
750 270 240 220 Goéc nang ha co phan loai 180°
o0 2= 2.3 Xéy dyng b) diéu khién h¢ théng
1000 300 250 240 B¢ di€u khién trung tdm dugc lya
1050 300 750 240 chon trong bai viét nay la modun MFX
1200 330 300 270 trong do c6 4 cam bién dau vao, hé théng
1400 360 330 270 thu thap xur Iy anh dua tin hi¢u té’l PLC dé
1600 360 360 270 xac dinh dugc vi tri cling nhu toc do dich
1800 _ 360 300 chuyén ctia cii ca rét dé van chuyén ca rot
2000 - 360 300 c6 dong co, bang tai va dong co tay gat.

2200-3000 | - 360 300 Luu d6 thuat toan hé thong phén loai ca

rot tu dong theo sd luong va kich thude
dom duoc thé hién trén hinh 2.

Bang 4. Phan cong tin hiéu diéu khién

Ky hiéu Ch1 thich
loai Bién luu loai san pham ( = 0:
sp mau khac, = 1: sp mau xanh,
= 2: sp mau dé)
loai 1 Bién luu sé luong san pham
— loai 1 (c6 mau dat >80%)
loai 2 Bién luu s6 lugng san pham
— loai 2 (c6 mau dat 20 - 50%)
loai 3 Bién luu s6 luwong san pham
— loai 3 (c6 mau dat < 20%)
START | Nuat nhin bit dau hoat dong
STOP Nut nhin dimng hoat dong
MODE Cong tic chon ché dd hoat

dong
BT Bang tai

GATI Can gat san pham 1
GAT2 Can gat san pham 2
CTBT Cong tac bt tat bang tai
CTGATI1 | Cong tac bt tat can gat 1
CTGAT?2 | Coéng tac bt tat can gat 2
OUTI C;hfm tin hiéu ra so 1 cua bd xir
ly anh
OUT2 C’h:an tin hi€u ra sO 2 cua bd xir
Iy anh
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KHAIBAO
loai_1 =0, loai_ 2 =0, loai_3=0,
loai=0

BT=0
GAT1=0
GAT2=0

loai 3=loai 3+1
loa 3=0

delay(3s) delay(3s)

l l

GAT1=0 GAT2=0

1 ]

loai I =loai 1+1 loai 2=dloai 2+1
loai =0 loa 2=0

] .

0

loai =1

Hinh 2. Luu d6 thuét toan hé théng phan loai ca rot

3. KET QUA
Hinh 4 thé hién hinh 4nh cu ca rét duge 222229 03 | 8923
A s o N 1.5 | 3.51 2.7 | 0375 | 76.92
phan thanh 5 10?.1 tuy thudc vao so l}rong 6 > 10 9 009 1 9047
va d4 mo vet dom khic nhau trén be mét 17 | 160 | 17 | 008 | 93.75
cu..DQ chm? Xdc cua hc? thong khi phan I3 231 X 01 97 44
loai dugc the hién trén bang 5. 19 261 24 016 91.95
Bang 5. Phan loai ca rt theo kich thudc 1.10 | 0.03 0 0.375 | 97.00
dbm 1.11 0 0 0.078 | 100.0
Sion - 1.12 0 0 03 | 100.0
ien | Dien | 2.1 | 420 | 39 | 0136 | 92.86
Id | ggm | teh e bo 22 | 552 | s 0.18 | 92.39
mau | ey | 4OM | g | chinh 23 | 280 | 19 | 0375 | 67.85
cuca | .0 |theohé ) = Xéc 24 | 120 14 | 0078 | 8333
U | ong | thong oo | (0) 25 | 210 | 25 | 0.115 | 80.95
(cm?) | (™) 26 | 162 | 14 | 0.18 | 864l
1.1 | 450 [ 49 | 0.075 | 91.11 2.7 | 3.77 3.9 02 | 96.55
12 | 330 | 3.0 01 | 9090 28 | 0.12 0 0.375 | 88.00
13 | 1.80 | 1.5 | 0.115 | 83.33 Ty 1¢ chinh x4c 89.02
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Khi phan loai ca r6t ra 1am 3 loai thi
s& xuat hién mot trong 9 trudng hop nhur
thé hién trong bang 6.
Bang 6. Cac két qua c6 thu duoc khi phan
loai san pham thanh 3 loai

Thue té DPugc phén loai theo hé

cua thong

miu vit | Loail | Loai2 | Loai3
Loail | PLD;;=1 | PLS;,=1 | PLS;5=1
Loai2 | PLD,=1 | PLS;=1 | PLS;=1
Loai3 | PLDs3 =1 | PLS;=1 | PLS3;3=1

Khi khao nghiém trén N mau vat thi do
chinh xac (Acc) cua hé thdng duoc tinh
theo cong thirc sb (4).

_ PLB, +PLD,,+PLP,
N

Acc

(4)

Hé théng duoc thir nghiém trén 100 mau
vat va mdi mau vat duoc thuc hién 10 1an
do d6 N = 1000. Két qua cho thiy do
chinh xéc khi phan loai ca rot dat Acc =
90.9%.
4. KET LUAN

Bai bao nay trinh bay két qua nghién
ctru, phat trién hé théng tu dong phan loai
ca rot theo s lwong va kich thudc dém trén
bé mat cu. Kién trac hé théng duoc tinh
toan, lya chon tuy thudc vao san lugng va
tbc do dich chuyén cua ca rot trén cac bang
tai. San lugng phan loai cta hé thong co thé
t6i 2 tAn/gid. Voi su tich hop hé thong phan
loai ca rot dua trén cong nghé xu 1y anh,
d6 chinh xé4c trong phan loai ctia hé thong
c6 thé 1én t6i 90.9%. V&i d6 chinh x4c va
san luong ma hé théng c6 thé dat duoc nay
thi hé thong c6 kha nang nhan rong va trién
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khai thyec té trén cac day chuyén phan loai
& cac trang trai san xudt va ché bién ca rot
cu. Tuy nhién do st dung camera c6 do
phan giai thap, tbc do xir ly anh cua hé
thong con thap. Do d6 trong thoi gian toi,
nhom tac gia s& nghién ctru cai tién phan
cing va phan mém hé thong nham nang
cao do chinh xéac khi phan loai ca rot.

TAI LIEU THAM KHAO
1. Lé Vi Quéan, Trinh Gia Cuong, Chau
Hoéng Binh (2010). Ung dung ki thuat thi
gidc may tinh trong nong nghiép. Tap chi
khoa hoc va phat trién 8(2):327-334.
2. Zayas I, Pomeranz L' Y, Lai F S. (1985).
Discrimination between Arthur and Arkan
wheats by image analysis. Cereal Chemi-
stry 62(2): 478-480.
3. Zayas I, Lai F S, Pomeranz L Y. (1986).
Discrimination between wheat classes and
varieties by image analysis. Cereal Chemi-
stry, 63(1): 52-56.
4. Zayas I, Pormeranz LY, L ai F S. (1989).
Discrimination of wheat and non wheat
components in grain samples by image
analysis. Cereal Chemistry, 66(3): 233-237
5. Algarra, M., Fernandes, A., Mateus, N.,
de Freitas, V., da Silva, J.C.E. and Casado,
J., 2014. Anthocyanin profile and antioxi-
dant capacity of black carrots (Daucus ca-
rota L. ssp. sativus var. atrorubens Alef.)
from Cuevas Bajas, Spain. Journal of Food
Composition and Analysis, 33(1), pp.71-

76.

Ngay nhan bai: 10 thang 11 nam 2022
Nguoi phan bién: TS. Ngb Tri Duong, B
moén Tu Pong Hoa, Hoc vién Nong nghié¢p
Viét Nam.

77



KHOA HOC - CONG NGHE

NHAN DIEN BIEN BAO VA TiN HIEU DEN GIAO THONG BANG THUAT TOAN YOLO-v4
TREN MAY TINH NHUNG RASPBERRY Pi 4B

ThS. Dang Thi Thity Huyén!, TS. Ngé Tri Dwong!, SV, Lé Quang Nam?

TOM TAT:

Nghién cuu nham muc tiéu ung dung thi gidc mdy tinh dé nhén dién mét sé loai
bién bdo va tin hiéu dén giao théng trén mé hinh xe tw hanh. Trong nghién ciru nay, 04
logi bién bdo: stop, di thcfng, ré trai, ré phai va tin hiéu den xanh, do dwoc nhan dién
bang thudt toan YOLO-v4 trén phan ciing la mdy tinh nhiing Raspberry Pi 4B, két qua
duwoc s dung dé diéu khién mé hinh xe tw hanh hoat dong theo huong dan ciia bién bdo
va tin hiéu dén giao thong. Két qua thir nghiém cho thdy hé thong nhén dién chinh xdc
100% cdc bién bdo, dén ¢ khodng cdach 17 - 20cm trong diéu kién di dnh sang, khi do
roi nho hon 160 lux thi hé théng khong nhan dién duoc loai bién bdo. Hé théng huong
toi phat trién bo mau dir liéu 1ém hon cho phép nhan dién duoc nhiéu logi bién bdo hay
yéu té khdc trén dwong giao thong.

Tir khéa: YOLO-v4, Raspberry Pi 4B, bién bao, dén giao thong.
RECOGNITION OF TRAFFIC SIGNS AND LIGHTS USING YOLO-V4 AL-
GORITHM ON RASPBERRY PI 4B
ABSTRACT:

The study aims to recognize some types of traffic signs and lights on an au-
tonomous vehicle model by applying computer vision. In this study, 04 kinds of traffic
signs: Stop, Go straight, Turn left, Turn right and Blue or Red lights are recognized by
the YOLO-v4 algorithm on Raspberry Pi 4B, thereby controlling the autonomous vehicle
model running according to the instructions of traffic signs and lights. The test results
show that the system accurately recognizes signs at a distance of 17 - 20cm in sufficient
light conditions, when the illuminance is less than 160 lux, the system cannot recognize
the type of sign. This system needs to develop with a larger set of data samples that allows
to recognize many types of traffic signs or other elements on the road.

Keywords: YOLO-v4, Raspberry pi 4B, traffic signs and lights.

PAT VAN PE

Theo xu hudng cua thoi dai, cac
phuong tién giao thong ngay cang duogc
hoan thién va nang cp dé dap Gmg nhu cau
di chuyén ciing nhu dam bao an toan tbi da
cho nguoi st dung. Mot trong cac phuong

! Khoa Co - Dién, HV Nong nghiép Viét Nam
2 Sinh vién khoa Co - Dién, HV Nong nghiép Viét Nam
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tién dugc quan tam dén nhiéu trong thoi
gian gan day 1a xe tu hanh. Xe ty hanh la
mot loai 6 t6 c6 kha ndng hoat dong ma
khong can su diéu khién hay can thiép cua
con nguodi. Xe co kha nang phat hién va
tranh chudng ngai vat, phat hién cac vat thé
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khac nhau ciing nhu xac dinh tuyén duong
t6t nhat cho mdi hanh trinh. Mot trong céc
chtiic nang cua xe ty hanh 13 nhan dién
dugc dang bién bao hudng dan, canh bao
va tin hi¢u den giao thong, trén co s& do co
thé tu xac dinh dudng di theo bién bao. Pé
nhén dién duoc bién bao cling nhu tin hiéu
den giao thong, cong nghé xtr Iy anh va thi
giac may tinh da va dang dugc 4p dung
trong nhiéu nghién ciru.

Dé giai quyét bai toan phat hién va
nhéan dién d6i tuong bién bao giao thong,
trong giai doan dau, cic nha nghién ctru tap
trung vao viéc trich xuat dic trung anh nhur
HOG (Histogram of Oriented Gradients),
PCA (Principle Component Analysis ) va
su dung cac phuong phap phan 16p nhu
SVMs (Support Vector Machines). Thuat
toan xtr ly anh va may hoc dugc dé xuat dé
tu dong phat hién va nhan dién bién bao
giao thong duong bo st dung dac trung cuc
bd HOG va mang noron nhan tao (Truong
Quéc Bao & cs, 2015). Hé théng co kha
nang phat hién va nhan dién céc loai bién
béo giao thong nhu bién bao cam, bién bao
nguy hiém, bién hiéu 1énh va bién chi dan
khong bi chong lap. Cac tac gia Adam A.
& loannidis C. cling dua ra nghién ctru ap
dung dac trung HOG va thuat toan SVMs
dé nhan dién bién bao giao thong (Adam
A. & loannidis C., 2014). Ca hai phuong
phap nay déu c6 két qua nhan dang bién
béo cao, xap xi 94% cac bién bao duoc
phat hién va nhan dién chinh xac.

Ciing trong nghién ctru vé thuat toan
nhan dién bién bao giao thong, mdt s tac
gia di str dung thuat toan PCA két hop
LDA (Linear Discriminant Analysis) dong
thoi xay dung phﬁn mém nhan dién bién
bao giao thong duong bd tai Viét Nam trén
ngdn ngit Matlab. Két qua thuc nghiém cua
tac gia cho thay phuong phap nay cai thién
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dang ké thoi gian v6i cung hidu ning nhan
dién. (Pham Pha Khuong & Ha Dic Binh,
2018).

Diém chung clia cic phuong phéap nay
1a phai trai qua nhiéu budc xu 1y véi thuat
toan phirc tap dé c6 thé nhan dién duoc ddi
tugng bién bao giao thong.

Vi sy phat trién ciia thi giac may tinh
(Computer Vision), mang noron tich chap
CNN (Convolutional Neural Network)
duoc ung dung voi cac nghién ctru nhu R-
CNN (Regions with CNN features) 1a 16p
cac md hinh x4c dinh vung dac trung dya
trén cac mang CNN duogc phat trién boi
Ross Girshick va cac cong su (Girshick
R. & cs.,2014). C6 thé coi day 1a mot trong
nhirng tng dung nén méng dau tién cia
mang noron tich chap di voi van dé dinh
vi, phat hién va phan loai d6i twong. Trén
co s& d6, cac mo hinh tiép theo dugc dé
xuat Fast-RCNN (Girshick R., 2015) va
Faster RCNN (Ren S. & cs., 2017). Cac mo
hinh thyc hién qua trinh phat hién dbi
tuong qua hai budc: trich xut dic trung
anh sau d6 1a phan 16p dé nhan dién d6i
tugng. DA c6 nhiéu nghién ctru tng dung
CNN trong giao thong nhu trién khai thuat
todn phan loai cho nhiém vu nhan dang
bién bao giao thong (Shustanov A. & Ya-
kimov P., 2017)), (Shao F., 2018); phat
hién cac dau hiéu mili tén chi dudng bi hu
hong (Vokhidov H. & cs., 2016).

Nam 2016, Joseph Redmon va cong sy
da cong bo thuat toan nhan dién chi qua mot
budéc YOLO (You Only Look Once).
Phuong phap chinh dya trén mot mang
noron duy nhat duoc huin luyén dang ‘end-
to-end model”. M6 hinh lay dau vao 1a mot
burc anh va dy doan cac “Bounding Box”
va nhin 16p cho mdi “Boundlng Box”
(Redmon J. & cs., 2016). Cac mo hinh R-
CNN néi chung c6 thé chinh xac hon, tuy

nhién ho mo6 hinh YOLO nhanh hon rat
nhiéu so vd&i R- CNN, tham chi dat duoc
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vigc phat hién doi tuong theo thoi gian thuec.
Chinh vi thé, cac ho md hinh YOLO dugc
ung dung kha nhiéu trong viéc nhan dién
bi€n bao giao thong theo thoi gian thyec:
nghién ctru phat hién va phan loai bién bao
giao thong theo thoi gian thuc (Chung Yu
Wang & Royce Cheng-Yue, 2016); nhan
dang bién bao giao thong theo thoi gian
thuc qua YOLO trén GPU di dong (Arta-
monov N.S., & Yakimov P.Y., 2018).

Céc nha nghién ctru cling da lién tuc
ap dung cac phién ban mé hinh YOLO méi
trong viéc nhan dién bién bao giao thong.
M6 hinh T1ny -YOLO dugc ap dung cho xe
ty hanh ¢6 nho tu dong di chuyen theo bién
bao. Hé thong da phat hién va nhan dién
dugc 07 loai bién bdo giao thong va bién
bao cam vuot. (Satilmis Y. & cs., 2019).

Mo hinh YOLO-v3 dugc su dung dé
nhan dién bién bao giao thong gom 2 giai
doan (Sichkar V.N. & Kolyubm S.A,
2020). O giai doan dau, cac bién bao giao
thong dugc nhém thanh 04 loai tuy theo
hinh dang ciia chung. O glal doan thtr hai,
viéc phan loai chinh x4c céc bién bao giao
thong da dinh vi duqc thuc hién thanh mot
trong 43 loai dugc xac dinh trudce.

Mo hinh YOLO-v4 cung da dugc ap
dung trong nhiéu nghién ctru vé nhan dang
bién bao giao thong (Wang L. &cs., 2021),
(Gaoli Hu & Chengyu Wen, 2021). YOLO-
v4 dugc danh gia dat d6 chinh xéac 89,33%,
cao hon so vo1 YOLO-v3 ¢6 d0 chinh xac
84,9% (Dewi C. & cs. , 2021).

Thé hé tht 5 cia mo6 hinh YOLO,
YOLO-v5, la phién ban méi nhat, nhung
khong du(yc phat trién bai tac gid goc cua
YOLO. Tuy nhién, klen trac cua YOLO-v4
va YOLO-v5 tuong dbi glong nhau, nhung
do duoc viét bang 2 ngdn ngir khac nhau
trén 2 framework khac nhau nén kho c6 thé
so sanh chinh x4c hi¢u nang gitra YOLOv4
va YOLOVS5 (Do Thuan, 2021)

Nhirng nghién ctru nay gop phan phat
trién, hoan thién tinh nang nhén dién cac
loai blren bao giao thong khac nhau ctia cc
hé thong gidm sat giao thong, 14i xe tu
dong va xe ty hanh. Trong nghién ctru nay,
chung t6i tién hanh huan luyén hé thong
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nhan dién bién bao va tin hiéu dén giao
thong trén Google Colab, sau dé dua vao
mo hinh nhan dién trén may tinh nhing
Raspberry P14 4p dung thuat toan YOLO-
v4 boi nhitng uu diém: thuat toan YOLO-
v4 ¢6 do chinh xac cao, toc do xir Iy nhanh
(Real-time) (Dewi C. & cs., 2021), hoat
dong tot trén nhiing thiét bi [oT nhu
Raspberry Pi va thich hop dé dwa vao md
hinh xe ty hanh nhéan dién bién bao va tin
hiéu den giao thong

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU
2.1. Vat liéu nghién ctru

Tai Viét Nam, hé théng giao thong
du(rng bd c6 hon 500 loai bién bao chia
lam 6 nhom khac nhau. Nhu vay dé xe tu
hanh co6 thé tham gia glao thong thi mot
yeu t6 quan trong 1a can nhan biét chinh
xac céc loai bién béo. Trén ¢o s¢ d6, nhom
tac gia da nghlen ciru thlet ké he thong
nhan dién mot so loai bién bao va tin hiéu
dén giao thong ing dung trén mo hinh xe
tu hanh.

Dé chyp anh d6i tuong (bién bao va
den giao thong), chung t6i st dung Module
Camera Raspberry Pi. Module Camera
Raspberry Pi CSI 5SMP 1080P 15cm dugc
st dung cho Raspberry Pi 4 model B voi
glao tiép qua socket SCI. Module Camera
c6 d0 phan gidi cao SMP, hd trg 1080P cho
chat luong anh sac nét, kich thudc nho gon

s

Hinh 1. Module camera Raspberry Pi

Hinh 2. Raspberry Pi 4 model B
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25x24 mm c6 thé lap dat trén mo hinh xe
ty hanh.

Anh thu dugc tir Module Camera Ra-
spberry Pi dugc gui téi may tinh nhing
Raspberry Pi 4 model B dé xtr Iy voi thudt
toan nhan di¢én YOLO-v4, tir d6 dua ra ket
luan vé loai bién bao hay tin hiu dén. Ket
qua d6 duoc dua tdi b diéu khién dé diéu
khién mé hinh xe tu hanh di chuyén theo
hudng dan cua bién bao hoic tin hiéu dén
giao thong.

Raspberry Pi 4 model B 1a phién ban
m&i nhat véi CPU ARM Cortex-A72 101 tir
64-bit, 1.5GHz, Wifi chuan 2.4 GHz va 5.0
GHz IEEE 802.11ac. Bluetooth 5. 0, BLE;
cong mang Gigabit Ethernet, nguon dren
DC 5V - 3A DC chuin USB-C. Vi the do
xu ly nhanh, day 1a dong may tinh dap Gng
duogc yéu cau nhan dién ddi twong theo thoi
gian thuc cia mo hinh xe tu hanh, dong
thot, kich thudc nho gon gitp cho viée lap
dat thuan tién, khong anh hudng téi sy hoat
dong cua cac dong co trén xe.

2.2. Phuong phap nghién ciru

Nghien ciru tong quan v€ cac cong
ngh¢ xur Iy anh duoc 4p dung trong nhan
dién bién bao grao thong. Nghién clru cac
thuat toan dugc st dung de nhéin dang dbi
twong, tir d6 lua chon, dé xuat thuat toan
nhén dién mot so loai bién bdo va tin hi¢u
den giao thong

Trén co so ké thira cac két qua nghren
ctru trong nudc va trén thé gi¢i vé mo hinh
YOLO phat hién ddi twong, nhoém tac gia
ap dung thuat todn YOLO-v4 trén phan
cung Raspberry Pi 4B dé nhan dién mot sd
loai b1en bao va tin hi¢u den giao thong.

Céu tric cia YOLO-v4 (hinh 3) duoc

chia lam bbn phan: Backbone (xwong
song), Neck (co) Dense prediction (du
doan day dac) va Sparse Prediction (du
doan thua thot). Hinh anh dau vao duoc
trich xuat dic trung qua phan Backbone
v61 CSPDarknet53; Neck c¢6 nhiém vy tron
va két hop cac ban do dac trung (features
map) da hoc duoc thong qua qua trinh trich
xuat dac trung (backbone) va qua trinh
nhan dang (YOLO v4 goi la Dense predic-
tion); va cudi cung, budc nhan dang (Head
— Phan dau) duoc thuc hién bang viéc tao
ra cac Bounding Box véi kich thuéce 6 luéi
13x13; 26x26 hoac 52x52. Véi cau tric
nay, YOLO-v4 co d6 chinh xéc cao va toc
dd nhanh hon so véi cac phién ban YOLO
trude do. Thuat toan YOLO-v4 dugc danh
gia co téc do nhanh gap doi EfficientDet,
tang AP va FPS so véi YOLO-v3 lan lu’O’t
la 10% va 12%, mat khac YOLO-v4 dat
43.5% AP trén tap dir liéu MS COCO ¢ toc
dd 65 FPS trén GPU Tesla V100.
(Bochkovskiy A. & cs., 2020). _

D¢ tao bo dir lleu anh mau cho qua
trinh huan luyén, ching t6i st dung cac vat
mau 1a dnh 06 loai bién bdo va dén giao
thong. Module camera Raspberry Pi duoc
dung dé chup cac vat mau tir xa té1 gan ¢
diéu kién 4nh sang tot véi kich thudc anh
1a 640x480 pixel, sau do tang sO lu’ong anh
cho b6 dir liéu bang cach xoay, 1am mo, 14t,
cat. Cac anh mau sau khi duoc chup s€
dugc gan nhin thu cong bang phan mém
Labellmg.

Phuong phép thuc nghrem duogc ap
dung dé thir nghiém, danh g1a dd chinh xéc
trong nhén dién b1en bao va tin hi¢u den
giao thong ctia hé théng.
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Hinh 3. Céu tric cia YOLO-v4 (Bochkovskly A. & cs. 2020)
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3. KET QUA VA THAO LUAN
3.1. Xay du’ﬂg so’ d6 tong quat qua trinh
nhan di¢n doi twong

Dé nhan dién duoc d6i tuong (bién
bao va den giao thong) can huan luyén cho
hé thong nhan di¢n céc mau bién bao va tin
hiéu dén co san, trén co s¢ do, h¢ thong sé&
tu dong du doan dugc dbi tuong khi nhan
dugc anh thuc té tuong ung So d6 hinh 4
the hién cac budc cia qua trinh nhan dién
d6i tugng, trong d6 thuat toan YOLO-v4
tham gia vao ca hai qué trinh huin luyén
va du doan.

Hinh 4. So dd tong quat qua trinh huén
luyén va du doan doi tugng

Anh mau duoc xur 1y, trich xuat dic
trung va mdi anh s& duoc gan nhan tuong
ung. De c6 duoc mot tép dir lidu hudn
luyén tot nhat ma chi st dung mot tap dir
liéu huan luyén nho, can phai str dung tang
cuong hinh anh dé cai thién hiéu suat cua
mang hoc sau (Deep learning), Co thé tang
cuong hinh anh bang cach tong hop cac
hinh anh dao tao bang cach st dung céc
phu:ong phap xtr 1y khac nhau nhu: xoay
ngau nhién, dich chuyén, cat va lat, V.V..
Sau khi may tinh da hoc dugc anh mau va
nhan twong mg, may tinh da c6 thé du
doan va gan tén nhan cho do6i tuong thuec.
3.2. Nhan di¢n dbi twong trén may tinh
nhing Raspberry Pi 4 model B
3.2.1. Xay dwng bé dir liéu dnh mau bién
bao va den giao thong

Trong nghién clru nay, ching t6i thir
nghiém nhén dién mo hinh 04 loai bién béo
(Stop, ré pha1 r& trai, di thang) va 2 trang
thai tin hi¢u deén giao thong (dén xanh, den
dd) ap dung cho mo6 hinh xe tu hanh. B6 dir
liéu dugc chia lam 06 thu myc tuong ung
v6i 06 loai anh bién bao va dén giao thong
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v6i s6 lugng thong ké theo bang 1.

3.2.2. Tao nhan cho doi twong

Bang 1. Bo dir liéu anh mau mé hinh bién bao
va den giao thong thu nghiém

Loai bién bao/dén | S6 lwgng anh miu
Bién Stop 448
Bién R& phai 588
Bién R& trai 600
Bién di thing 534
Pén xanh 552
Pén do 588

St dung phan mém gan nhan Labe-
IImg dé tao nhan cho anh mau, phuc vu cho
muc dich dao tao cac mo hinh Hoc sau.
Trén hinh 5 la vi dy cho budc tao nhan cho
anh mau doi véi bién “R& trai”, gom 02
buéc co ban: veE duong bao quanh dbi
tuong can dan nhan va dat tén nhan dung
v6i doi tugng.

Hinh 5. Tao nhin cho bién bao “R& trai”

Tat ca cac anh mau sau khi dan nhan
s€ duogc nén file anh va nhan thanh mot file
zip dat tén la data.zip va tai lén tai khoan
Google Drive dé 1am dir liéu.

3.2.3. Hudn luyén cho mdy tinh hoc voi
Google Colab

Google Colaboratory (Google Colab
hay Colab) 1a mot san pham ctia Google
Research v6i uu diém chinh 14 hd trg ting
téc GPU bang NVIDIA Tesla K80. Colab
dua trén Jupyter Notebook, nguoi dung cé
thé viét va thyc thi doan ma python thong
qua trinh duy¢t va dac biét phu hgp vai cac
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du 4n Phéan tich dy an, Hoc may va Giao
duc. O budc nay, chung ti tao du an méi
trén Google Colab, thay d6i thoi gian chay
thanh GPU dé str dung GPU cua Google;
dong thoi tai ma nguén YOLO-v4 vé thay
d6i cac thong s6 phii hop dé huan luyén.

File huan luyén dugc xay dung thong
qua hai budc: giai nén file data.zip dé lay
dir liéu train va tao file YOLO.NAMES
chira tén cac class ctia 04 loai bién bao va
02 tin hi¢u deén (hinh 6).

%cd fcontent/gdrive/My\ Drive/darknet
lecho "stop" » yolo.names

lecho "re phai™ > yolo.names

leche "re trai” » yolo.names

techo "di thang” > yolo.names

lecho “den do" > yolo.names

lecho "den xanh” > yolo.names

Hinh 6. Tao file tén nhan cho dbi tuong

Bién dich ma nguén DARKNET va tai
PRETRAIN WEIGHTS dé chuan bj thuc
hién huan luyén trén Google Colab. Qua
trinh huan luyén dugc thuc hién nhiéu lan
dé may hoc tot nhat va chung toi di thuc
hién 5600 vong huan luyén.

Mot thong s6 quan trong trong nhan
dién d6i twong 1a chi s6 IOU (Intersection
Over Union). IOU 1a chi s6 danh gia duoc

sir dung dé do do chinh xéac ctia nhan dién

doi tugng trén tap dir liéu cu thé. 10U dugc

tinh bang:

_ Areaof Overlap
fol = Avea of Union M ‘

Area of Overlap 1a dién tich phan giao
nhau gilra duong bao du doan (Predicted
Bounding Box) v6i duong bao thuc
(Grouth-truth Bounding Box) , con Area of
Union 14 dién tich phan hop giita duong
bao dy doan va duong bao thuc. Cac
duong bao s& dugce danh nhan bang tay sir
dung cong cu Labellmg.

Néu I0U > 0.5 thi viéc du doan doi
tugng dugc danh gia 1 tot. Két qua huan
luyén nhan dién bién bao va tin hi¢u dén
giao thong trén Google Colab cho thay chi
s6 IOU & mirc cao: IOU > 0.8.

Ham 15i (loss) thé hién d9 16i cua viéc
du doén tén nhan, vi tri, duong bao cua doi
twong. Ham 16i cang nhé thi ti 16 nhan dién
chinh xac cang cao, cang huan luyén nhiéu
lan thi gia tri 16i cang nho va hoi tu vé tiém
can 0.

Sau khi huan luyén xong, may tinh da
hoc dugc cach nhéan dign, file Huan luyén
s€ tu dong luu vao thu myc Backup, tai vé
may tinh va san sang dua vao Raspberry Pi
4B st dung.

0LO00TRZ, dou boss = 0. T48214, mial loss = DT4EI0E

0. 104953, dou loss = 0490342, wial loss = 0595295
tofal_bbox =43724 7, rewitten bbons = 0, 000000 %5

000054 o lesy = 0082916, total loes = 0oRE4STH

OO0 20, a0 loss = 00604011, total_loss = 0604131
tofal ko = 437450 rewritten blbom = 0L 00000 %45

w3 uons bpss, Moomalizer: (o 9007, ofys LOO, clet 1.00% Begion 30 Avg (LOU: 8625810, couat: 4, class loag

w3 {uona bess, Moomalizer: (o 0007, ofys D00, chet 1000 Begion 37 Avg (O 804182, couat: 3, clase lose

v3 {ion boss, Nocmalizer: (on: 00T, obj- 1.00, el 1.00) Region 30 Ave (IO 0.803573), cousic I, class loss =

w3 {1om boss. Mormalwwer: (row: 907, oy 1,000 cis: 1000 Begon 37 Ave (POT: 0.587179) count: 1, class_Joss =

Hinh 7. Trich chwong trinh huén luyén nhan dién trén Google Colab

TAP CHi CONG NGHIEP NONG THON SO 47

83



KHOA HOC - CONG NGHE

3.2.4. Chay chwong trinh nhan dién trén
may tinh nhung Raspberry Pi 4B
Thuc hién khai bao cac thu vién

OpenCV, numpy, serial, time; goi file Huan
luyén da luu trén Google Colab; cai dat
thong sb cho Module Camera Raspberry
P1i, hinh anh thu duoc tir Camera Pi s€ duoc
gui toi Raspberry Pi 4B dé xur Iy. Hé thong
nhan dién, so sanh v4i anh mau va dua ra
két luan vé tén nhan cua bién bao hodc tin
hi¢u den.
3.3. Két qua thir nghiém

Trong chuong trinh thtr nghiém, chiung
t6i lua chon ti 1¢ du dodn la 0.95, khi két
qua du dodn 16n hon 0.95 thi in tén nhan
dbi twong nhan dién 1én giao dién hién thi
cua Raspberry Pi 4B.

sFOF

Hinh 8. Két qua nhan dién trén Raspberry
Pi 4B

Chung t6i tién hanh hai thir nghiém tai
phong thi nghiém: mot thr nghiém nhan
dién 06 md hinh bién bao va tin hiéu dén;
mot thir nghi€ém hoat dong cia moé hinh xe
tu hanh theo két qua nhan dién bién bao va
tin hi€¢u deén giao thong.

Thir nghiém 1: nhian dién mo hinh 06
loai bién bso va dén giao thong

Tién hanh thu nghiém hé théng nhan
dién bién béo va tin hiéu dén, két qua nhan
dién cho thay véi diéu kién du anh sang,
khoang cach tir camera t6i bién bao/dén tir
17 - 20 cm thi ty I¢ nhan dién chinh xéc la
100%. Téc do nay hoan toan phu hop voi
viéc nhan dién bién bdo/dén dé dicu khién
mo hinh xe tu hanh.

Khi thay d6i khoang cach tir camera
t61 bién bao, chiing toi nhan thiy & khoang
cach 16n hon 40cm thi hé théng nhan dién
khong chinh x4c hoac khong nhéan dién
dugc. Chiing t6i ciing thir nghiém hé thong
nhan dién trong nhing diéu kién anh sang
khac nhau. Két qua cho thay, khi cudong do
anh sang nho hon 160 lux thi hé thong
khong nhan dién duoc loai bién béo.

Hinh 9. Két qua nhan dién bién bao va tin hiéu dén trén giao dién Raspberry
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Thir nghiém 2: diéu khién hoat dong ciia
m6 hinh xe tu hanh theo huéng din ciia
bién bao va tin hiéu dén giao thong

Pé tién hanh thtr nghiém nay, chung
t6i thiét ké mot mo hinh duong giao thong
bao gém cac nga ba, nga tu, tai d6 dat cac
mo hinh bién bao va dén giao thong. Heé
théng nhén dién bién béo, tin hiéu dén giao
thong gébm camera va bo diéu khién dugc
ga“'ln trén mo hinh xe tu hanh. Xe tu hanh
chay trén duong, toi vi tri co bién bao thi
camera chup anh, bo diéu khién xé4c dinh
loai bién bao va diéu khién xe chay theo
huéng din cua bién bdo va tin hiéu dén
giao thong.

Hinh 10 . M0 hinh duong giao thong
thir nghiém

Hinh 11 12 mot s6 hinh anh trén giao dién
Raspberry Pi 4B do camera dat trén mo
hinh xe tu hanh giri vé. Khi gip bién bao
hodc dén giao thong, may tinh nhiing Ras-
pberry Pi 4B xtr ly anh nhéan duogc tur ca-
mera va hién thi két qua nhan dién trén
giao dién dong thoi giri tin hiéu t6i bo dicu
khién Arduino Nano d¢ diéu khién hoat
dong ctia mo hinh xe ty hanh.
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Hinh 11. Giao dién Raspberry Pi 4B

3.4. Théao luan

Nhu vay, nhom tac gia da ap dung
thanh cong thuat todn YOLO-v4 trén may
tinh nhiing Raspberry Pi 4B trong vi¢c tao
bd dit liéu gdm 3310 anh miu cho 04 loai
bién bao va 02 dang tin hiéu dén giao
thong, dﬁ“)ng thoi dao tao, huin luyén cho
hé théng nhan dién chinh xac cac bién bao
va tin hiéu dén. Két qua thir nghiém cho
théy hé théng nhan dién chinh xac 04 loai
bién bao va 02 tin hiéu dén giao thong da
duoc huan luyén, tir d6 diéu khién mo hinh
xe ty hanh di dung theo hudng din cua
bién bao va dén. Hoat dong ciia hé thong
c6 thé giam sat tir xa thong qua chirc ning
két n6i wifi ctia Raspberry Pi 4B.

Do hé théng nhan di¢n st dung Mo-
dule Camera Pi nén c6 gi6i han vé khoang
cach nhan dién va yéu cAu vé moi truong
du anh sang trong viéc chup va giri anh doi
tugng vé Raspberry Pi 4B dé xu 1y. Trong
diéu kién dam bao vé khoang cach va anh
sang, toc do xtr Iy cia Raspberry Pi 4B khi
ap dung thuat toan YOLO-v4 hoan toan
dap tng duoc yéu cau nhan dién d6i tuong
(bién bao, tin hi¢u den) theo thoi gian thuc.

Hé¢ théng nhan dién d3 duoc két ndi
v6i vi diéu khién Arduino Nano d¢ diéu
khién mé hinh xe ty hanh hoat dong theo
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huéng din cua bién bdo va tin hiéu dén
giao thong cho két qua 6n dinh.

4. KET LUAN

Vian dé nhan dién bién bao giao thong tur
nhirng hinh anh thé duogc chup tir camera
gan trén xe c6 vai tro rat quan trong trong
cong nghé xe tu hanh hién dai. Véi viée ap
dung thuat todn YOLO-v4 trén may tinh
nhung Raspberry Pi 4B, hé thong da dap
mg duoc yéu cau nhan dién mot sd bién
bao va tin hiéu dén giao thong theo thoi
gian thyc dé diéu khién mo hinh xe tu
hanh. Pay 1a két qua budc dau trong viée
mg dung mang CNN trong nhan dién dé
diéu khién dbi tugng xe tu hanh. Trén co
s& nay, hé thong c6 thé mé rong véi bo dir
liéu véi day du cac loai bién bao giao thong
hozc nhan dang cac yéu t khac trén duong
giao thong nhu vach ké duong, miii tén chi
duong, ngudi tham gia giao thong v.v...
g6p phan phat trién, hoan thién cac tinh
nang cua xe tu hanh.
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NGHIEN CUU PHAT TRIEN HE THONG TU BONG PHAT HIEN
SU TANG THAN NHIET TREN LON NUOI BANG CONG NGHE
XU'LY ANH THAN NHIET

TS. Nguyén Thdi Hoc!, SV. Vii Van Tai?, SV. Nguyén Van Hau?

TOM TAT:

Bai bdo trinh bay két qua hé thong tw ddng phat hién suw tang than nhiét bat thurong
trén lon nudi bang cong nghé xir Iy anh than nhiét. Hé thong ndy cé thé tw déng chup
va xir Iy anh than nhiét cia lon nuéi dé tir dé kip thoi phat hién sém cdc cd thé lon cé
than nhiét tang bat thwong. T do hé théng 6 thé phat hién som dwoc mot 6 triéu trung
nhiém bénh trén lon nudi véi dé sai léch khong qua 0.5°C va co thé giam sat ty dong tir
xa. Véi két qud nay hé thong c6 thé dwoc sie dung réng rdi tai cdc trang trai thong minh
nhdm tang nang sudt va chat lwong thit.

Tir khéa: Cong nghé xir Iy anh than nhiét; Nhiét do than nhiét bat thuong; Hé thong
giam sat vat nuoi.
RESEARCH AND DEVELOP AN AUTOMATIC SYSTEM FOR ABNOR-

MAL BODY TEMPERATURE DETECTION IN PIGS BASED ON INFRA-
RED IMAGE PROCESSING

ABSTRACT:

This paper introduces the simulation reults of abnormal body temperature detection
in pigs based on infrared image processing. Our proposed system is able to collect and
analyse infrared images of pigs automatically. The results of analyse are used for early
detection of abnormal body temperature pigs. Therefore, our poroposed system is able
to detect some diseases on body temperature in pigs. The difference between the detected
temperature of our proposed system and the ground-truth temperature measurements is
always lower than 0.5 degrees. Additionally, our proposed system can be monitored and
control remotely. Therefore, our proposed system may be used widely in smart farms
which can improve meat yields and quality.

Keywords: Infrared image processing; Abnormal body temperature in pigs; Animal mon-
itoring system.

I. PAT VAN DE chan doan bénh trén vat nudi ¢ Viét Nam
Ung dung tuy dong hoéa vao trong noi riéng da va dang cé nhirng budc tién
nganh néng nghiép ndéi chung va trong quan trong. Cac phuong phap chan doan

'Khoa Co - Bién, Hoc vién Nong nghiép Viét Nam
2Sinh vién khoa Co - Dién, Hoc vién Nong nghiép Viét Nam
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truyén thong dé xac dinh cac bénh pho bién
trén lon nhu: quan sat - nhin, so nan, gd,
nghe . Céac phuong phap chan doan nay
can t1ep xtc truc tiép véi co thé lon
(Nguyén Minh Théng va cs), diéu nay phan
nao anh huéng téi két qua chan doan va
tinh trang cua lon do khi tiép xtc truc tiép
nhu vay s& gdy hoang loan, tao nhiéu cing
thang khong dang cé (stress) (Nguyén Thi
Phuong Giang va cs 2016)cho lon nudi.
Hon nira voi viée tlep xuc truc tlep voi ca
thé lon nu6i nhiém bénh trong thoi gian dai
c6 thé lam cho bénh nghiém trong hon
hoic c6 thé gay lay nhiém bénh tir lon qua
nguodi. Do do, viéc su dung cac cong nghé
hién dai dé thdm khédm vAt nudi tir xa da va
dang 14 xu thé phat trién tat yéu ctia nganh
chan nuoi hién dai. Trong d6 viéc g dung
cong ngh¢ xur Iy anh than nhiét 1a mot trong
nhitng gidi phap hiéu qua. Khi st dung
camera anh nhiét gitp chiing ta c6 thé thu
thap dir 1iéu, quan sat mot cach hiéu qua
tinh trang nhiém bénh cua ca thé vat nudi
mot cach chinh xdc va nhanh chong ma
khong can tiép xuc tryc tiép. Hién nay trén
thé giéi va Viét Nam di va dang ung dung
rat hidu qua cong nghé camera anh nhiét va
cong ngh¢ xu 1y anh trong viéc phat hién
su tang than nhiét bat thuong tir d6 c6 thé
chan doan mot s6 bénh thong thudng trén
lon nudi. Bénh dich ta chau phi da va dang
ngay mot lan rong lam thiét hai dén kinh té
cho nganh chan nudi. Theo bdo lao dong
thong ké vao ngay 25/11/2021 (Vuong
Tran, 2021) bénh dich ta lon Chau Phi dién
bién phuc tap trén dién rong va co tricu
trimg 14 ting than nhiét bat thuong. Dé
gitp phat hién sém céc tri¢u trung gay
bénh nhom tac gia di tién hanh “Nghién
ctru phat trién hé théng tu dong phat hién
su tang than nhiét trén lon nudi bang cong
nghé st Iy anh than nhiét”. Sau khi hoan

TAP CHi CONG NGHIEP NONG THON SO 47

thién, mo hinh hé thong da duoc khao
nghi¢m trén dan lon 50 con tai trang trai
lon & mién bac Viét Nam v&i do chinh xac
1én t6i trén 90%. Véi két qua khao nghiém
ban dau kha quan nay, hé théng cé kha
nang phét trién nhan rong trong giam sat
suc khoe vat nuoi trén dién rong.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU
2.1. Vat liéu nghién ctru

So d6 tong quat hé thong ty dong phat
hién sy tdng than nhiét trén lon nuoi b:;ing
cong ngh¢ xur ly anh than nhiét duoc dé
xuat nhu thé hién trén hinh 1. Vat nudi: 1a
dbi tuong dugc theo ddi tu dong boi ca-
mera than nhiét trong nghién ctru 1a lon.
¢ Tu dong chup, thu thap anh than nhiét:
c6 nhi€ém vu theo doi thu thap dir li¢u phan
tich cho chuong trinh. Chuong trinh phan
tich xur Iy anh nhiét truc tiép lay anh than
nhiét cua ca dan.
< B0 diéu khién trung tAm: c6 nhiém vu
thu thap luu trtr cac anh than nhiét chup
duoc dé 1am dir liéu phan tich cho chuong
trinh. Chuong trinh phan tich xu 1y anh
nhiét. phan tich, xir 1y anh than nhiét tim
sau d6 xac dinh toa dg cua vung nhiét bat
thuong do trén anh.
«» Chan dodn ca thé nhiém bénh: Sau khi
tim dugc ving nhiét bat thuong chuong
trinh s& xac dinh va dua ra chan doan vat
nuodi c6 thé nhidém bénh.
% Pua thong bao vé kha niang nhiém bénh
qua Gmail: Gui théng tin bat thuong vé
nhiét d¢ ctia ca thé c6 thé bi nhiém bénh.
Nguoi quan 1y: Nguot quan 1y 1a nguoi s€
nhan duoc mail vé kha nang nhiém bénh
ctia lon, s& dua ra phac do diéu tri phu hop
cho cé thé nhiém bénh va cach ly ca thé 46
ra khoi dan tranh sy lay lan.

Pé dam bao su hoat dong cua hé théng
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nhém tac gia di Iya chon phan cing cho hé
thong gom:
* Camera Flir TG267 (Teledyne flir, 2021).
* Arduino uno R3.
* Module Wemos D1.
* Mach ddo chiéu L298.
* Pong co budc (23HS0041-01).
* Mach diéu khién dong co budc TB6600.

Dé xay dung phan mém cho hé théng
tw dong phat hién su tdng than nhiét trén
vat nudi, nhom tac gid da xu dung va lap
trinh trén phan mém Python, va phin mém
Arduino IDE.
2.2. X4y dung bai toan diéu khién hé
thong tw dong phat hién sy ting than
nhiét trén lon nuoi

Luu dd thuat toan hé théng dugc thé
hién chi tiét trong hinh 3. Trong d6 hé
théng tu dong thu thap va xu 1y anh than
nhiét lon nudi duoc thuc hién trinh tu theo
cac bude: Sau khi cip ngudn cho hé thong
dong co hoat dong dua camera anh nhiét
vé vi tri ban dau & cam bién 1. Khi cam
bién 1 bi tac dong, xi lanh hoat dong day
ra nhin vao nat chup clia camera giir 5s dé
chup anh nhiét sau d6 hut vé dong thoi
dong co dao chiéu dua camera dén vi tri
cam bién 2. Khi cam bién 2 bi tac dong tiép
tuc xi lanh hoat dong tuong tu nhu vi tri 1
nhung lic ndy dong co khong dao chiéu
ma dua camera dén vi tri cam bién 3. Cam
bién 3 bi tic dong luc nay xi lanh hoat dong
nhan gitr nt chup 3s sau khi nha ra, dong
co dao chiéu dua camera nguoc lai vé vi tri
2. Cam bién 2 bi tac dong thay doi trang
thai, sau khi xi lanh day giit nat bam 5s roi
vé dong co tiép tuc dua camera vé vi tri 1,
xi lanh hoat dong va bat dau vong lap
tuong tu cho dén khi camera hét pin hoic
nguoi ding ngat dién hé thong.
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3. KET QUA VA THAO LUAN
3.1 Thiét ké h¢ thong tw dong thu thap
va xit ly anh than nhiét lon nuéi

Céu triic hé thong ty dong thu thap anh
than nhiét lon nudi dugc the hién chi tiét
trong hinh 4. Trong d6 camera than nhiét
dugc di chuyén ty dong trén thanh ray nam
ngang gitip camera c6 thé chup dugc anh
lon nuoi tai cac chuéng nuodi lon khac biét.
Cam bién vi tri hong ngoai dugc sir dung
gil'lp camera dung ding vi tri trung tdm cua
chudng nudi va c6 kha nang chup day du
cac cé thé lon co trong chuong nuoi do. So
dd mach diéu khién ctia hé thong duoc thé
hién trén hinh 5. Trong d6 bo diéu khién
Arduino déng vai trd bo diéu khién trung
tam dé thu nhan tin hiu tir cac cam bién
dé tir 6 diéu khién sy dich chuyén cua ca-
mera than nhiét dén cac vi tri chup anh.
Hinh anh than nhiét cia lon nuoi s€ duoc
thu thap va xir Iy dé phat hién ca thé lon c6
nhiét d6 ting cao bat thuong. Hinh 6 va
Hinh 7 thé hién toan thé mé hinh ciing nhu
bd phan xir Iy anh than nhiét ciia hé thong.

3.2 Phan tich 4nh than nhiét

Cac budc xac dinh nhiét do trén anh
than nhiét dé tir 46 tim dugc cac c4 thé lon
nuodi c6 than nhiét tang bat thuong bao
gom:
Budc 1. Lua chon anh than nhiét dé xu ly
(Hinh 8);
Budc 2: Thyuc hién loc mau va gitr lai cac
pixel c6 gia tri nhiét do bat thudng trong
btrc anh (Hinh 9).
Budc 3: Xam hoa anh vira loc mau va
duoc thé hién trén Hinh 10.
Budc 4: Nhi phan hoa anh 1a két qua tir
budce 3 (Hinh 11).
Budc 5: Xac dinh vi tri cua ving mau c6
nhiét d6 bat thuong, gia tri nhiét 16n nhat
biéu dién 1én anh gbc ban dau (ving nhiét

TAP CHi CONG NGHIEP NONG THON SO 47



KHOA HOC - CONG NGHE

cao nhat trong viing anh duoc phan mém
thé hién bang cac nét mau den Hinh 12) .

Budc 6: Sau khi phan tich va do dugc nhiét
d6 cao nhét trén ca thé lon nudi. Trong
truong hop nhiét 46 cao bat thuong thi
phan mém hé thong s& giri thong tin xudng
mach canh bao, sau d6 mach canh bao sé
guri canh bao ciing nhu hinh anh c4 thé lon
nudi cé nhiét do than nhiét dén nguoi quan
Iy thong qua thu dién tir. Két qua cua budc

nay duoc thé hién trén hinh 13.
3.3 Két qua khio nghiém mé hinh hé
thong

Khi thyc nghiém mo6 hinh theo trinh tu
thé hién trong muc 3.2. Két qua do than
nhiét lon nudi bang hé thong 1a két qua dé
tai duoc so sanh vdi két qua do thu cong
trén thiét bi do nhiét Kaneko va dugc the
hién chi tiét trong bang 1.

Anh than nhiét mau

A 4

hodc diéu tri

Vat nuoi Anh than nhiét cta lon nuéi B xur li trung tdm (wemos d1 R1)
\ 4
Phuong 4n Chi dan canh bao d6i vai Phat hién c4 thé co than nhiét cao
taich cd thé || nguoichdn nudi qua gmail | bat thuong

Hinh 1. So d6 khdi hé théng tu dong phat hién su ting than nhiét trén vat nudi

Hinh 2. Phan cimg trong hé théng ty dong
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phat hién sy tang than nhiét trén vat nuoi
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Hinh 5. Mach diéu khién céc thiét bi dién trong hé thong

Hinh 6. M6 hlnh hoan thlen sau khi ché Hinh 7. Truyén tai va xr 1y anh than
tao, lap rap nhiét

Hinh 8. Anh nhiét co thé lon c6 chira Hinh 9. Anh sau khi duoc loc mau
vung nhi¢t do tang bat thuong
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Hinh 10. Anh sau khi duoc xam hoa Hinh 11. Anh sau khi duoc nhj phan héa

File L/ Usersd HP/ Onelrve/DocumentsSianvantal Mg

Chon COM

Thing bdo qua ermail Ha thin nhiél
Kir i

Hinh 12. Két qua cudi cuing phin mém dua ra
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gmail

Bang 1. Bang két qua khao nghiém va phén tich mirc d6 chinh x4c ctia md hinh hé thong
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. C4 thé lon cao nhat do LA
gian ¢ . ) X cua hé¢
- Do qua xir li 4nh bang thiét £
khao ID bi kaneko thong
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C4 thé ID: 3372
5h30
38.45 1.17
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Ca thé ID:3373

T OL

38.72 0.619
C4 thé ID: 3372
Tzl
12h 38.65 1.228
39.31 0.725
C4 thé ID: 3372
20h 38.5 1.039
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4. KET LUAN

Bai bao nay trinh bay két qua nghién
ctru, phat trién hé théng tu dong phat hién
su tang than nhiét bat thuong trén lon nuodi
bang cong nghé xtr Iy anh than nhiét tir 46
g6p phan cho viéc chan doan sém cac bénh
thong thuong trén lon nudi. Qua khdo
nghiém, cho thay hé thdng hoat dong tét,
da xac dinh duoc vi tri cac ca thé c¢6 nhiét
do bat thuong, dua ra dugc nhiét do cao
nhat trong viing d6 dong thoi guri tin nhan
canh bao ddi v6i cac anh ¢ ving nhiét bat
thuong. Qua qua trinh phén tich thuce té cho
thay hé théng co do tin cay cao, khong bi
anh huong boi cac yéu to thoi tiét. Khi
phan tich anh chuong trinh x4c dinh gia tri
nhiét do cao nhat co sai 1éch v6i nhiét do
thuc té tuy nhién sai léch khong qua 0.5°C
(1.3%).
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Eﬁadi:‘ﬂ_ﬂ.w V&n Linh, Long Bién, Ha Noi
Hotline hé try khach hang: 0904 629 636

"

HAMDLING YOUR BUSINESS

Cong ty TNHH JCT Viét Nam (viét tat: JCT Viet Nam) a3 cong ty co von dau tur cua
Nhat Ban, thanh lap tr ndm 2015 hoat dong trong finh vire: Kinh deanh thiét bi nang
ha, cho thué thiét bj cong trinh, sira chifa va bao dudng thigét bj tai Viét Nam nai
riéng va Déng Nam A néi chung. Sau hon 5 nam hoat dong, vai doi ngld nhan lye
dugc dao tao bai bén theo tiéu chudn cta Nhat Ban, JCT Viét Nam duoc dénh gid la
mgt trong nhimg nha cung cap thiét bj ndng ha uy tin nhat va dem lai tréi nghiém tot
nhat.

Cong ty hién cung cdp cac dich vu nhu;

¥ Cho thué xe cdu tir 5 tdn dén 500 tan. Xem chi tiét dich vu cho thué xe cau.

v Cho thué xe nang: thué xe nang ngudi, thué xe nang hang,.-

¥ Cho thué may phat dién

« Dich vu thi cong 13p d&t nha may

Trung tdm Day nghé Co Dién va Pao tao lai xe
HOC VIEN NONG NGHIEP VIET NAM

Trung tam Day nghé Co Bién va Bao tao lai xe duwege thanh 1&p nam 19497, Trung
tAm nam trong khudn vién Hoc vién Nong nghigp Viét Nam, 1& co sé uy tin, chat
Igrnig dao tao hoc vién dé sat hach cip Gidy phép lai xe & té cac hang B1, B2 va
Giay phép lai xe mé té hang A1. Chuong trinh dao tao clia Trung tam dugc thigt
ke chuan dap (g cac Nghj dinh cha Chinh phi, Thang tr cla Ba Giao thing van
t&i. Cor & vat chat khang trang, trang thiét bj dao tao duge dau tr hién dal. Can ba
nhan vién va giao vién nhiét tinh, cd trinh 46 va ky nang dao iao tot.

Bja chi: TT Trdu Quy, Gia Lam, Ha N&i Bién thoai: 0243 B767 347
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