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Currently, the process of collecting and transporting diseased pig
carcasses in Vietnam is usually done manually, so it takes a lot of effort
but the efficiency is not high. This paper introduces the results of
research, design and manufacture of a specialized vehicle for collecting
infected pig carcasses. This vehicle was calculated, designed, modeled
and analyzed by software before being put into manufacture and
assembly. After the vehicle was fully assembled, it was tested by
unloaded and loaded to evaluate the ability to pull the pig carcass on
the vehicle and the ability to move on the road for 03 samples of pig
carcass with the weight of 95,7 kg, 119,2 kg and 185,8 kg. The results
showed that the vehicle collects and transports well with the common
weight pigs in livestock on the farms today. Therefore, the product of
this study can be used to replace the manual collection and movement
of infected pig carcasses from the pigsty to the disposal place.
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Dich bénh

Hién nay, qué trinh thu gom, van chuyén xéc lon bi dich bénh tai Viét
Nam thudng duoc tién hanh thu cong nén mat nhiéu cong sirc ma hiéu
qua khong cao. Bai bao nay gidi thiéu két qua nghién ciru thiét ké va
ché tao xe chuyén dung thu gom xac lon bi dich bénh. Xe di dugc tinh
toan thiét ké, xay dung mé hinh, kiém nghiém bing phan mém trudc
khi dua vao ché tao, lap rap. Sau khi lip rap va hoan thién, xe thu gom
da duoc khao nghiém khong tai va c6 tai dé danh gia kha ning kéo xéac
lon 1én xe va kha ning di chuyén trén dudng ddi voi 03 miu xac lon c6
khéi luong 13 95,7 kg, 119,2 kg va 185.,8 kg. Két qua cho thdy xe thu
gom va van chuyén tét voi cac loai lon co trong lugng phd bién trong
chin nudi tai cac trang trai hién nay. Do d6 san pham cia nghién ciru
nay c6 thé dugc sir dung dé thay thé viéc thu gom va di chuyén tha
cong xac lon bi dich bénh tir chudng trai ra noi xr 1y.
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1. Gigi thigu

Bat chip su phat trién ciia cac loai vic xin m&i va ap dung cac bién phép an toan sinh hoc
nghiém ngit, viéc chan nudi tham canh, di chuyén nhiéu va thay d6i khi hau van ton tai nhiéu nguy
co nghiém trong cho vat nudi do cac bénh truyén nhiém. Sau khi xuat hién lan dau tién vao thang 4
nam 2013, sy 1ay lan cta vi rat gdy bénh ti€u chay dich lon (PEDv) & M¥ da gay ra thiét hai cho 8
triéu dong vat trong mot nam [1]. Holtkamp va cong su [2] da udc tinh tong chi phi & My hang nim
1a 664 triéu USD, cao hon khoang 19% so vai chi phi hang ndm udc tinh vao nam 2005.

Trong trudng hop bung phat dich bénh, didu can thiét 1 phai quan 1y cac dong vat bi nhiém
bénh mot cach hop 1y dé ngin chin su Iy lan cua dich bénh. Két qua nghién ctru cia Neumann
va cong sy [3] chitng minh rang van chuyén 1a con duong lay truyén chinh l1ay nhiém vi-rat giita
céc trang trai va cac qudc gia. Mot s6 nghién ctru khac ciing két luan réng sy lay nhiém do nguoi
va phuong tién chiém t6i trén 40% [4], [5]. Do d6, phuong tién van chuyén xac dong vat can han
ché tiép xuc ciia ngudi van hanh, phai duoc vé sinh, tiéu doc khir tring trude va sau khi str dung
(31, [6], [7].

Tai Viét Nam, theo bao cdo ctia Cuc Thu y (B6 NN&PTNT) cho biét tir ngay 1/2/2019 d&én
ngay 31/12/2019, bénh dich ta heo chau Phi xay ra tai 8.537 xa thuéc 667 huyén cua 63 tinh,
thanh phd véi tong sé heo tiéu hily gan 6 tridu con; tong trong luong trén 340.000 tan. Trong 5
thang dau nim 2020, bénh dich ta lon chau Phi phat sinh thém tai 47 x3 bao gdm 25 xi mdi c6
dich va 22 x4 tai phat dich; tong s lon phai tiéu haty 14 27.662 con [8], [9]. Tuy nhién, theo két
qua khao sat cho thay hién nay hau nhu chua c6 cac thiét bi chuyén dung thu gom, van chuyén
xéc gia stic bi dich bénh, nhidu nguoi dan dugc huy dong tham gia thu gom tiéu huy khong duoc
trang bi hoic khong mic dd bao ho. Cac thiét bi dung dé thu gom, van chuyén hau hét dugc huy
dong tir cac thiét bi str dung cho nhu cau hang ngay cua dia phuong, ho dan nhu xe ria, xe ba
gac,... két hop van chuyén bang thi cong nén con nhiéu han ché (Hinh 1). Tt d6 vi rat, vi khuan
phat tan ra moi truong xung quanh lam lay nhiém chéo tir chudng no sang chudng kia hoic giira
cac trai khac nhau va anh huong téi strc khoe cuia chinh nguoi dan tham gia phong dich [10].

Hinh 1. Thu gom, vdn chuyén bang cdc thiét bi thii cong

Trong qué trinh thu gom xé4c lon bi dich, thao tac thii cong rat nang nhoc, mét nhiéu cong st
ma hiéu qua khong cao. Tuy nhién, hi¢n nay tai Viét Nam chua co cong trinh nghién clru nao
cong bd ciing nhu chua cé cac thiét bi chuyén dung thu gom van chuyén xac lon duogc ché tao.
Do d6, bai bao nay giéi thiéu két qua nghién cuu thiét ké va ché tao xe chuyén dung thu gom xéac
lon bi dich bénh. Xe dugc ché tao vai két cdu don gian sir dung ic quy dé du trit va cung cap
ning luong cho cac dong co dién nén thuan tién khi s dung dé thu gom va di chuyén xac lon bj
dich bénh trong chudng trai ra cac xe van chuyén dén noi xur 1y. Thiét bj nay 1a mot trong sé
nhiing san pham thugc Dé tai doc lap cap Qudc gia “Nghién ctru cong nghé, thiét ké ché tao hé
thong thiét bi chuyén dung thu gom, thiéu hity xic gia stc, gia cam bi dich bénh”, mi so:
DbTPL.CN-01/21.
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2. Lwa chon phuwong 4n thiét ké

Tir két qua diéu tra khao sat, xe chuyén ding thu gom can dam bao cac yéu cau k§y thuat va phu
hop Vvéi trang trai co kich thudc chudng trai, ning cao mirc do co gidi hoa (han ché tiép xuc truc
tiép lon bi dich), ¢6 gia thanh phu hop véi didu kién san xuat hién nay. Mot s6 yéu cau chinh:

- Trong tai 16n nhat c6 thé thu gom: 250 kg

- Chiéu dai xe: 1-1,5 m; chiéu rong: 0,5-0,8 m

- Van téc di chuyeén tdi da: 10 km/h; toe d6 ruld cudn: 40-45 vong/ph.

Trong nghién ctru ndy, nhom tac gia lya chon nguyén 1y xe chuyén dung thu gom sir dung ru
16 cudn véi ngudn cap 1a dc quy duoc gidi thiéu nhu hinh 2.

Hinh 2. Nguyén Iy hoat dong xe chuyén dung thu gom xdc lon

Xe thu gom dugc dan dong di chuyén tién 1ui bang dong co chinh (1) 1ap truc tiép vao truc
dan dong c6 kém theo bo vi sai. Pong co (2) dan dong ru 16 cudn (5), (6), (7) c6 hinh dang ring
cua thong qua cac b truyén xich. Phia trudc déu xe c6 bb tri hai banh xe (4) c6 kha ning xoay
360 do dé diéu chinh huéng di chuyén. San xe (8) duoc b tri cac ru 16 tron (9) va xe dugc 1ai
bang tay day (10).

3. Két qua va ban luan
3.1. Thiét ké hé thong co khi
3.1.1. Xac dinh lyc can va dong co dén dong xe

Dua trén ddc diém tai cac chudng chin nudi sau khi khéo sat, nghién citu chon goc nghiéng
ctia dudng 16n nhat tinh toan 14 15 d6. Dé xe c6 thé chuyén dong duoc trén moi trang thai cua
mit dudng thi luc kéo tiép tuyén cta xe phai 16n hon téng luc can chuyén dong. Vi vy trong tinh
toan s& xac dinh luc can chuyén dong ciia xe trong truong hop chuyén dong 1én déc, véi cac luc
tac dung lén xe nhu hinh 3a [11].

(b)

Hinh 3. So do tinh todn luc can ciia xe thu gom (a) va luc kéo xdc lon (b)
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Hinh 3 gi6i thiéu so d6 cac lyc va moémen tac dung 1én xe dang chuyén dong ting toc & trén
déc. Trong do:

G - Trong lugng toan b cua xe thu gom, duge phén tich thanh hai thanh phan lyc: Geosa S8
tac dung 1én mat dudng va gay nén cac phan luc thang goc ciia duong 1én banh xe Z; va Z,, thanh
phan thi hai Gsina can lai sy chuyén dong cua xe khi 1én déc;

Fi - Luc kéo tiép tuyén ¢ cac banh xe cha dong;

Fs - Luc can lan & cac banh xe trudc;

Fr, - Luc can 13n ¢ cac banh xe cau sau;

F. - Luc can khong khi;

F; - Luc can 1én déc;

F;- Luc can quan tinh khi xe chuyén dong khong on dinh (c6 gia toc);

My - MOmen can 1an & cac banh xe trudc;

M, - Momen can lan & cac banh xe cau sau;

o - Goc dbc cua mat duong;

f - Hé s6 can lan;

Z4, Z,- Phan lyc phap tuyén cuia mat duong tac dung 1én cac banh xe truge va cau sau;

Do d6, khi xe chuyén dong c6 tong céac cac luc can d6 1a:

F=F+Fi+F,+F @

Dé xe chuyén dong dugc ma khong bi trugt quay thi luc kéo tiép tuyén sinh ra & ving tiép xuc
giita banh xe chii dong voi mat duong phai 16n hon hodc bang tong luc can chuyén dong, nhung
phai nho hon hoic bang luc bam ciia mat duong. Trong truong hop tong quat phwong trinh can
bang luc kéo ctia xe nhu sau:

Luc bam cia xe duoc xac dinh bang biéu thuc:
Fp=G' ¢ 3

Trong d6: ¢ - Hé s6 bam cuia banh xe chii dong véi mat duong;
G'- Trong luong xe phan bd 18n cac banh sau.

Sau khi tinh toan, nghién ctu lya chon thong $6 dong co dan dong xe c6 dong co dit trén cau
sau, b tri hé din dong thanh mot cum kém theo vi sai co sin trén thi truong, ma hiéu:
CNPWY6-1000; cong suit dinh mac: Ng = 1,0 kW; dién ap 48VDC, dong 21A; ) vong quay
dong co dinh muc, ng. = 3200 (vong/phut), hiéu suit >75%.

3.1.2. Tinh toan lua chon dong co hé théng ruld cuén

Theo nguyén 1y 1am viéc cua xe thu gom, dé van chuyén xac lon 1én xe thi cin tinh toan va
lya chon hé théng dong luc, hé théng dan dong cho cac ruld cudn. Dé don gian hoa qua trinh tinh
toan, nghién ctru gia thiét xac lon 1a mé hinh vat rin dé xac dinh luc kéo khi di chuyén 1én xe. So
do tinh toan hé thong ruld cudn giGi thiéu trén hinh 3b.

Theo so dd ta co:

Fr=Fms-F4.COSB+P.sinB (@)

Trong do

Fd — Phan lyc cua luc ddy do nguoi van hanh khi day xe tién vao x4c lon trong qua trinh
thu gom;

Fk — Luc kéo cta ruld cudn;

Fms — Luc ma sat ctia xac 1on v&i mat san thiét bi;

P — Trong lyc cia xac lon;

N — Phan lyc.

Sau khi tinh toan, nghién ctru lua chon thong sé dong co din dong hé théng ru 16 cudn: Ma
hi¢u: BM1418ZXS; cong suat dinh mirc: Ndc = 1,0 kW; dién ap 48VDC, dong 21A; ) vong
quay dong co dinh mtc, ndc = 2800 (vong/phut), hiéu suat >75%.
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3.1.3. M6 hinh thiét ké

Dé thiét ké tong thé xe thu gom, nghién ctru nay st dung phan mém SolidWorks dé thiét ké
tong thé 3D ciing nhur xdy dung cac ban vé ché tao. Hinh 4 gidi thiéu mé hinh xe thu gom duoc
thiét ké sau khi tinh toan thiét ké. Khung xe (1) duoc thiét ké dang két cdu han tir thép hinh. Banh
xe phia trudc (2) dung dé diéu chinh hudng di chuyén. Xe c6 hé thong ru 16 cudn co ring (3) dé
tang kha nang kéo xac lon 1én xe, dugc din dong bang cac bo truyén xich (4). Bang diéu khién
céc ché do (5) duoc lap trén khung 1ai va trén tay lai (6) c6 kém theo tay phanh, tay ga dé dao
chiéu va diéu chinh téc d6. Bo diéu khién dong co (7) va dc quy (8) duoc lap kin (dam bao chéng
nudéc tdt) phia dudi cac ruld tron. Hai dong co dién (9) va (11) 1a ngudn dong luc cho hé théng ru
16 cudn va dan dong banh xe cau sau (10).

Hinh 4. M6 hinh tong thé xe thu gom xdc lon
3.1.4. Kiém tra diéu kién bén cia xe

Dé co6 thé thiét ké ché tao xe dap tmg dung cac tiéu chuan va thong sb ki thuat da dat ra
nghién ctru da phén tich kha niang chiu lyc cia cac chi tiét chinh nhu két cau khung, truc rulé.
Bang tinh toan ly thuyét két hop phwong phap phan ta hitu han (FEA) st dung mo dun
Simulation cua phan mém Solidworks dé xac dinh ving tng suit Ién nhat va kiém tra d6 bén cua
cac két cau [12].

Hinh 5. Két qua phdan tich ing sudt va chuyén vi cia khung xe

Trong nghién ctru nay, két cau cua khung, hé thdng ru 16 cudn, truc, tay day,... déu duoc kiém
tra diéu kién bén. Hinh 5 giéi thiéu ket qua kiém tra d6i véi két cau khung cua xe. Ket qua phan
tich cho thiy véi tai trong theo yéu cau, chuyén vi thay dbi khong dang ké va ung suit khi tinh
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toan van nam trong giGi han cho phép nén két ciu khung va mét s6 chi tiét chinh khac dam bao
d6 bén va cting viing khi lam viéc.

3.2. H¢ théng dign diéu khién

Hé thdng dién cua xe c6 hai chirc ning chinh 1a diéu khién ruld cudn va diéu khién sy di
chuyén cua xe. Trong nghién ciru ndy nhom tac gia lya chon cac bd diéu khién cua hing Nanpu
(Trung Quédc) co ddy du chirc nang sin c6 va thuong dugce dung cho cac loai xe dién tai trong
trung binh véi cac ché do tién, I, didu tdc, dén, coi,... So dd nguyén 1y diéu khién va dau két ndi
cua bo diéu khién véi dong co va cac chirc nang khac dugc gigi thiéu nhu hinh 6. Ngudn dién
cung cap 1a pin lithium 32650- 3,2V, n6 14 loai pin bén, khdi lwong nhe, dé dang bd tri va c6 thé
tai sir dung duoc 500-1000 lan néu dung ding ky thuat.

Hinh 6. So do diéu khién va dau két noi cia bé diéu khién Nanpu

Tir cac chirc nang va dau két ndi cua bo diéu khién, mach didu khién dong co din dong xe va
dong co dan dong rul6é cuon nhu hinh 7

(@) (b)
48VDC
48 VDC O~ [ our @
O~ | our | &
o0VDC
(2
0 \;’DC @) @
P Key . wvoe Ky an
] T an —_ =

an

Chon ché H . 8)
dd Motor
L

Motor

Controlter
(19)

Controller

(12) (12)

+ o +
Didutée @ L) pidutéc \ 4
= a3 -t an

Thugn r s (15)

N |
Inguge B} (16) Thuinuguge P

Cim bign
Hall

Hinh 7. Mach diéu khién dong co dan dong xe (a) va rulé cuon (b)
3.3. Ché tao ldp rdp va khdo nghiém
3.3.1. Khdo nghiém ¢ ché d¢ khong tai

Dé so bo danh gia xe thu gom khi ché tao va lap rap, nghién ciru tién hanh cho may chay &
ché do khong tai. Trudc khi van hanh da tién hanh kiém tra cac méi lap ghép nhu bulong, xich,
két ndi, ngudn dién,... Tién hanh di chuyén tha cong xem thiét bi c6 hoat dong ém diu hay
khong. Trong qua trinh chay thir, néu phat hién ra sy ¢6 nhu: co tiéng kéu, xe bi rung lic,... thi
dirng xe, tim kiém va khéc phuc sy c¢d. Sau khi kiém tra so bo thi méi bat ddu cho xe van hanh
chay trén doan dudng co chiéu dai 200 m. Két qua khao nghiém thu duoc cho thiy van tdc di
chuyén tdi da khi dat trén 15 km/h. Két qua nay hoan toan dép (ng véi yéu cau dat ra khi thiét ké.
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Thuc té toc do khi di chuyén hoan toan c6 thé thay doi dugc dya trén bo diéu khién. Toc do ruld
cudn xac lon duge do bang may do toc do vong quay khong tiép xtic Smartsensor AR926, ket
qua thu dugc cho thay tai ché do khong tai la 41,5 vong/ph, hoan toan phu hop vai yéu cau thiet
ké.

Hinh 8. Khao nghiém thu gom xdc lon

3.3.2. Khdo nghiém xe ¢ ché do c6 tdi

Sau khi xe chay & ché do khong tai duogc on dinh, tién hanh khao nghiém thu gom va van
chuyén c6 tai trén doan dudng 200 m. Mic du xe duoc tinh toan v6i yéu cau van chuyén duoc
xéc lon t6i da 250 kg nhung trong thuc té hién nay trong lwong cua lon chin nudi cong nghiép
chi tir khoang 90-130kg. Do d6, nghién ctru tién hanh khao nghiém c6 tai xe thu gom dé danh gia
kha ning kéo xac lon 1én xe va kha ning di chuyén cua xe véi 02 miu xac lon ¢6 khdi lwong nho
hon 130 kg 14 95,7 kg va 119,2 kg, dong thoi 01 mau xac lon c6 khdi lugng Ién 1a 185,8 kg duoc
gi6i thidu nhu trong hinh 8. Két qua khao nghiém co tai trinh bay trong bang 1.

Bang 1. Két qua khao nghiém cé tai xe thu gom xdc lon

Khéi lwong Thoi gian thu gom Thoi gian di Van téc trung binh
xac lgn (kg) (gidy) chuyén (s) (km/h)
25

29

24 76 9,5
33

27

39

34

41 87 8,3
33

38

45

55

48 135 53
61

57

e
£
=

95,7

119,2

185,8

A OODNRPORWONRODWOWNPRE

(63}

Két qua khao nghiém trong bang 1 cho thiy, ddi véi xac lon co khéi lwong 16n thi tc do kéo
xac 1én xe cham, dong thoi téc do trong cung muc tai cting khong giong nhau. Diéu nay do thyc
té khi lon mai chét thi xac lon con mém nén qua trinh kéo xac lon 1én xe d& bj troi nguoc, Vi tri
dit xe dé kéo tai phan diu hodc dudi xac lon ciing c6 sy khac nhau. Két qua cting cho thay téc do
di chuyén xe khi c6 tai trong khac nhau ciing c¢6 sy khac biét. Mic du cong suat dong co dién
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hoan toan dap tng duoc dé xe chay véi téc do 16n hon nhung véi két cau cua xe duoc thiét ké khi
mang theo xéac lgn chay véi téc d6 cao d& anh huong dén vin d& an toan van hanh nén nghién
ctru chi cho thyc hién véi téc do vira phai. Tuy nhién, vai tbe do di chuyén nhu trén hoan toan
phu hop voi diéu kién thu gom trong céc trang trai chin nudi c6 quy mé khong 16n nhu hién nay
tai Viét Nam.

4. Két luan

Nghién ctru nay da tinh toan, thiét ké ché tao va khao nghiém xe chuyén ding thu gom xéc
lon bi dich bénh. Xe dugc thict ke vai tai trong, ket cau nho gon véi nguon dong lue 1a dc quy va
hé thong dieu khién chuyén dung nén 6 the thay doi dugc toc do di chuyeén trén duong. Ket qua
khé}o nghiém da cho thay xe tiéq hanh thu gom va van chuyén tot véi cac {oai lon co6 trong lugng
pho bien trong chan nudi san xuat tai cac trang trai hién nay. Do d6 san pham cua nghién ctru nay
c6 the dugc sir dung d€ thay the qua trinh thu gom thu c¢éng nang nhoc, mat nhiéu cong sirc ma
hi’éu gua khong cao khi di chuyén xac lon bi dich bénh trong chuong trai ra cac xe van chuyén
dén noi x1r ly.

Loi cam on
Nghién ctru ndy duoc tai trg boi Dé tai doc 1ap cap Quéc gia, ma s6: PTDL.CN-01/21.
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