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STABILITY RESEARCH FLIP HORIZONTAL OF SPECIAL VEHICLES COLLECT,
TRANSPORT, STERILIZE DISEASED CATTLE AND POULTRY CARCASSES
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TOM TAT

Xe chuyén ding thu gom, vin chuyén, khir trimg xdc gia siic, gia cam bi dich bénh dwoc dé
tai doc ldp cap quéc gia thiét ké ché tao, day la thiét bi chuyén ding phuc vu cho céng tdc phong
chéng dich bénh, thiing chira xdc gia siic, gia cam bi dich bénh dwoc thiét ké kin dé khong phat tan
Vi rit, vi khudn ra méi truong, c6 hé thong tw dong dwa xdc gia sic gia cam vao thing chita, xe
dwoc tinh todn thiét ké can bang va én dinh khi van chuyén trong cdc truong hop khdc nhau. Bdi
bdo nay giéi thiéu két qua nghién ciru kha nang on dinh ngang ciia xe chuyén ding thu gom, vin
chuyén, khir tring xdc gia siic, gia cam bi dich bénh.

T khoa: O 16 chuyén ding; O t6 vin chuyén xdc gia siic, gia cam bi dich bénh; On dinh
ngang 6 té van chuyén xdc gia siic, gia cam b dich bénh.

ABSTRACT

A specialized vehicle for collecting, transporting, and disinfecting deceased cattle and
poultry affected by diseases is the subject of a nationally-funded independent project, designed and
manufactured to support disease prevention and control efforts. The containment compartment for
diseased cattle and poultry remains is hermetically designed to prevent the dispersion of viruses
and bacteria into the environment, featuring an automated system for loading deceased animals
into the compartment. The vehicle has been designed to ensure balance and stability during
transportation under various scenarios. This article introduces the research outcomes regarding the
horizontal stability capability of the specialized vehicle tailored for the collection, transportation,
and disinfection of disease-affected cattle and poultry remains.

Keywords: Special-use cars; Cars for transporting diseased cattle and poultry carcasses;
Stabilizing the car to transport carcasses of infected cattle and poultry.
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1. PAT VAN PE

Chan nudi 1a linh vyc mang lai gia tri
kinh té 16n, cung cap thuc phdm cho xa hoi.
Trong qua trinh phat trién, nganh chin nubi
thuong xay ra cac dot dich bénh, gay thiét hai to
16n vé kinh té. O Viét Nam, x4c gia stc, gia cam
bi dich bénh khong c6 thiét bi chuyén dung dé
tiéu huy, chii yéu 1 chon lap, khong 6 thiét bi
chuyen dung thu gom, van chuyen khur trung,
cac thiét bi thu gom, van chuyén, khir tring chii
yéu 14 sir dung xe 6 tO vén tai thong thuong, xe
cong noéng. Nhiing thiét bi nay khi van chuyén
phat tan vi rat, vi khuan ra méi truong, tir d6
lai lam lay ra dich bénh. Viéc nghién ctru ra xe
chuyén dung thu gom, vin chuyén, khtr tring
dé phuc vu cho cong tic phong chéng dich
bénh 14 rat can thiét. Nam 2021, B6 Khoa hoc
va Cong ngh¢ giao cho Truong Pai hoc Lam
nghiép thuc hién dé tai doc lap cip qudc gia
mi s6 DPTPL.CN-01/21, k¥ thuat cua dé tai da
thiét ké ché tao ra xe chuyén dung thu gom,

van chuyén, khir tring xac gia stic, gia cAm bj
dich bénh. Dé xe hoat dong 6n dinh trén cac
10a1 du:ong va trong truong hop quay vong thi
can thiét phai c6 nghién ctru tinh toan 6n dinh
ngang cua xe dé xe khong bi 14t khi di chuyén
trén duong c6 d6 dbc ngang 16n. Sau day la
két qua tinh toan 6n dinh ngang cua xe chuyén
dung thu gom, vén chuyén, khir tring xac gia
suc, gia cAm bi dich bénh.

2. POI TUQONG VA PHUONG PHAP
NGHIEN CUU

2.1. P6i twong nghién ciru

D6i twong nghién ciu 1a xe chuyén
dung thu gom, vén chuyén, khir tring xac gia
suc, gia cAm bi dich bénh, Model: Kia K250.
Day la loai xe tai, mot clu chu dong dugc ché
tao, lép rap tai Viét Nam. Thong ) ky thuat cua
xe nhu sau:

4

Hinh 1. Xe 6 t6 thu gom, vin chuyén, khir tring xdc gia siic, gia cam bi dich bénh:
1 — Hé thong thiing chira xdc gia siic gia cam bi dich bénh;
2 — Hé thong ép xdc gia siic gia cam vao thing chira; 3 — Ban ndng xdc gia siic, gia cam bi dich bénh;
4 — Hé thong néng thing chira xdc gia siic, gia cam bi dich bénh; 5 — Hé théng ndng ha ban ndng;
6 — Khoang chira hé thong cong tdc trén xe (thing chira thudc khir tring, mdy phdt dién, cuén ddy phun,
sung phun, hé thong diéu khién); 7 — Xi lanh ép xdc gia siic, gia cam bi dich bénh.
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Bdng 1. Théng s6 kjj thudt ciia xe chuyén ding thu gom, vdn chuyén, khir tring xdc gia siic, gia cam

bi dich bénh
Théng sb Gia tri Pon vi
Kich thuédc tong thé (D x R x C) 5620 x 1860 x 2555 mm
Chiéu dai co s& 2615 mm
Vét banh xe 1.650/1.495 Trudc/sau
Khoéng sang gdm xe 235 mm
Ban kinh vong quay nho nhat 7.3 mm
Kha ning leo dbc 38,1 %
Toc do tbi da 104 km/h
Dung tich thung nhién liéu 100 Lit
Trong lugng ban than 3.095 kg
Tai trong cho phép 3.000 kg
Trong lugng toan bo 4995 kg
Trong luong phan bd 1én truc 1 2310 Kg
Trong lugng phan b 1én truc 2 2685 Kg
S6 chd ngdi 03 Chd
Los ine o
Dung tich xi lanh 2.497 Cc
Duong kinh x Hanh trinh piston 104 x 115 mm
Cong suat cyc dai/Toc do quay 96 kW(130PS)/3800 v/p Ps/rpm
Mb men xoan cyc dai 38 kG.m (372N.m)/ 1800 vong/phut N.m/rpm
01 dia, ma sat kho, dan dépg thuy h}'C, ‘Frq
Ly hop Iyc chan khong. Co }(hi, sO san, 5 sO tién,
1 s0 Iui
Ty s6 truyén hop s chinh 1}1}11 5: jéig’zt}iz?’s’é%&
Ty s6 truyén cudi 5.428
Thong s6 16p 7.50-16(7.50R16) / 7.50-16(7.50R 16) Trudc/sau
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2.2. Phuong phap nghién ctiru

Bai bao su dung phuong phap co hoc
giai tich va 1y thuyét 6 t6 dé xay dung mo hinh,
thiét 1ap phuong trinh can bang lyc, can bang
md men, tur phuong trinh da 1ap phan tich Va
tim ra duoc d6 doc va vén tbc quay Vong can
thiét dé xe di chuyen khong bi méat on dinh,
khong bi lat.

3. KET QUA NGHIEN CUU

3.1. Nghién ciru kha niing 6n dinh ngang ciia
6 to chuyén dung vian chuyén xac gia sic, gia
cAm bi dich bénh

Xét truong hop nguy hiém nhét 1a khi
Xe quay vong, ngoai cac luc da trinh bay & phan
trén, xe con chiu tac dung cua lyc ly tim P,
dat tai trong tam cua xe (truc quay la YY) Mo
hinh tinh toan 6n dinh khi 6 t6 van chuyén trén
dudng nghiéng ngang nhu hinh 2.

Hinh 2. So dé lyc va moé men tdac dung lén banh xe
khi chuyén dong trén duwong nghiéng ngang

Céc lyc P, phén ra lam hai thanh phan
do goc nghiéng ngang PB. Khi géc nghiéng
ngang P ting dan, dong thoi dudi tac dung ciia
luc P, xe s€ bi lat db quanh mat phéng di qua
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0, »(lé giao tuyén gitta mit dudong va mit phiang
thang goc qua truc banh xe bén phai) khi phan
luc phap tuyén ctia mat dat 1én banh xe phia
trén doc bang khong (Z" = 0) va c6 thé bi truot
ngang xudng chan doc khi phan lyc ngang
ctia mat dit tac dung l1én banh xe bang khong
(Y"=0).

Nhu vy, diéu kién dé ¢dam bao cho 6 to
khong bi lat ngang va truot ngang la:

Z">20;Y">0 (1)
Su mét 6n dinh ngang cé thé do bi lat
nghiéng hodc bi trugt ngang va ta cd cac goc 6n
dinh tuong ng: goc nghiéng gidi han 6n dinh
ngang theo diéu kién 14t do (B,), goc nghiéng
gidi han on dinh ngang theo diéu kién truot
ngang (B,).
3.2. Kha ning 6n dinh ngang theo diéu kién
chong trugt xe chuyén dung thu gom, van
chuyen, khir trung xac gia sic, gia cam bi
dich bénh
3.2.1. Khd ning on dinh khi chuyén dpng thing
Lap phuorng trinh c4n bang mo6 men céc

luc v6i diém tlep xuc cua banh xe phia chan
dbc vai miat dat, ta co:

Y M, =Y"B+Gsin fh+ Pn.h—(?— e).G.cosff=0(2)

Trong do6, Y” 1a cac phan lyc ngang ma
mat dat tdc dung 1én banh xe phia trén doc.

Tu phuong trinh (3.11), ta ¢o:
B :
Y'= (E—e).G.cosﬁ—G.sm Bh—-B.h (3)

Khi 6 t6 van chuyén trén duong thing

nén P, = 0;
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Diéu kién dé dam bao cho 6 to khong bi
truot ngang 1a Y " > 0, nhu vay ta co6:

(g —e).G.cos fp—G.sin 5,h=0 4)
Trong do:

B —Chiéu rong co sd cia 6 to, B=1,65 [m];

h — Chiéu cao trong tdm, h = 2,486 [m];

e — D¢ léch tam so véi mat phang ding
doc, e =0,02668] m].

Thay céc gia tri trén vao cong thuc
(4.14), ta duogc: Bw ~17°9';

Vay goc doc gidi han dé 6 t6 khong bi
truot ngang la: Bw ~17°9".

3.2.2. Khd ning én dinh quay vong

Khi quay vong trén duong nghiéng
ngang, xe c6 thé bi truot dudi tic dung cia
thanh phén luc GsinB va P, = cosp do diéu kién
bam ngang cia banh xe va duong khong dam
bdo.

— ! )
. J
¥ It

Hinh 3. So dé luc tac dung lén banh xe chu dong

khi o luc ngang tac dung

Thay tri ) P, va rat gon, ta xac dinh
dugc van toc gidi han khi xe bi trugt bén:

gR(p, —1gf,)
l+o,12p,

\/gR(gﬂ cos 3, —sin 3,
v, = : “hay v, =

cos B3, —gsin f3, ®)
B,: Goc gioi han cua duong g voi van
toc tdi han;

o, He s6 bam ngang ctia duong va banh
xe (¢, = 0.4).

Van toc giéi han quay vong & cac do
doc khac nhau dugc thé hién trén bang 2.

Bdng 2. Géc gidi han quay vong & cdc d doc khac
nhau theo diéu kién chong truot.

Vin tbc ] Vin toc
D¢ doc quay Do doc quay
B"q) vong gioi B"‘p vong gioi
han (m/s) han (m/s)
1 5,215 9 4,033
2 5,081 10 3,868
3 4,937 11 3,696
4 4,795 12 3,516
5 4,650 13 3,329
6 4,501 14 3,132
7 4,349 15 2,923
8 4,194
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3.3. Khi niing 6n dinh ngang theo diéu kién
chéng 14t xe chuyén dung thu gom, vin
chuyén, khir triing xac gia sic, gia cAm bij
dich bénh

3.3.1. Khd ndng on dinh ngang khi chuyén
dong thing

! E

am—— &

- - 5 —= S—— S R N
2 B 4]

Hinh 4. So do tinh todn on dinh ngang theo diéu
kién chéng lat

Tur so d6 hinh (3.4), ta c6 truc lat cua 6
t6 1a duong thang O,0,. Khi 6 t6 ¢6 dau higu bi
lat do thi phan luc phap tuyén 1én céc banh xe
phia trén bi triét ti€u, (Z, = 0).

Ta c6 phuong trinh can bang mé men
quanh truc 14t O, O,.

G.sinf.h = G.cosp,.d (6)
Trong do:

h — Chiéu cao cta trong tam, h = 2,486 m;

d —Khoang céch giira trong tam téi truc 14t.

Xét hai tam gidc dong dang CAB va
0,0,D, ta co:

CA_0D___ L  _cu-cs L

)

CB 00, A\’ _
e LZ{BZBIJ Lz+[3 Bl]

- (7)

Tam gidc dong dang 0,0, D va O,BE, ta cé:
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EB _OD _ EB_B B _
O,E DO, b 2L

., b(B— B)
> EB = 7 (8)

T hinh, ta thiy rang:
b(B-B) B

2L 2
b(B-B)+B,L

2‘/L2+[B_281J 9)

Thay d vao cong thuc (3.17), ta c6:

B,
CB:EB+71<:> CB =

:)d:CA:

e 1gp b(B-B)+B,.L 2
2h L +[ﬂ] (10)
2
Trong do :
B, - Chiéu rong co so cua cAu sau,
B, = 1,495 (m); ‘
B — Chiéu rdng co s¢ cia cau trudce,
B =1,65 (m);
L — Chiéu dai co s& cua 6 to,
L =3,735 (m).

Thay céc gia tri vao (4.21), ta co:

1,4147.(1,65 — 1,495) + 1,495.3,735

2.27486\/3,7353 +(@J

Viay goc nghiéng giéi han theo diéu
kién chong lat ciia 6 t6 1a: p = 18°7".

<> 198 = = 02612 = B, =18°7"

3.3.2. Khd nang én dinh quay vong

Khi xe quay vong trén duong c6 do doc
nghiéng ngang, ngoai cac luc da trinh bay &
phﬁn trén, xe con chiu tac dung cua lyc ly tam
P, dat tai trong tdm cua xe (truc quay 1a YY).

Luc P, phan ra lam hai thanh phan do

gbc nghiéng ngang B. Khi goc nghiéng ngang f3
tang dan, déng thot dudi tac dung cua luc P, xe

&
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s& bi 1at d6 quanh mit phang di qua 0 | (la giao
tuyén gitta mat duong va mat phang thang goc
qua truc banh xe bén phai). Ung véi van tdc
2161 han va hop luc 2" = 0.

|
|
|
|
|
Y,
|

Hinh 5. So' d6 luc va mé men tdc dung lén o6 to
banh xe khi chuyén dong quay vong trén dwong
nghiéng ngang
Str dung cong thirc xac dinh phan luc Z".

Ta ¢0 tri sO cua luc ly tam.

Pl:

2
G (11)
g

R

G.[(2 —e) cos B, —h,.sin f, j.g.R
2
AV —

n

B .
G(hg.cosﬁ’d +(5—e) s1nﬂdj
Khi d6, ta xac dinh duoc van toc gidi

han (con goi 1 van tdc nguy hiém) khi xe bi lat
nhu sau:

Rut gon, ta duoc:

[(g —e) cos B, —h,.sin j, ).g.R

Yy =

n

- (12)
(hg.cos B+ (5 - e)). sin 3,

Suy ra:

B

B
1+ (E —e)h, 1gf5,

Trong do:

7[3 .~ Goc dbc gi6i han khi xe quay vong
bi lat do;

R —Bén kinh quay vong ctia xe, R =7,3 [m];

v — Van téc chuyén dong quay vong,
[m/s];

v —Véan tdc gioi han (hay van toc nguy
hiém);

g — Gia tdc trong trudng, g = 9,81 [m/s2].

Néu huéng nghiéng ctia dudng cing

phia véi truc quay vong thi van téc nguy hiém
khi xe 1at do 1a.

g.R.[(‘;} - e).z?ifg - Igﬁd]

v, =

B
1+ (E —e).h 1gp,

Van toc gidi han quay vong & cac do
doc khac nhau dugc thé hién trén bang sau:

Bdng 3. Géc gidi han quay vong & cdc d doc khac
nhau theo diéu kién chong lat

) Van téc Vin téc
Do doc quay D¢ doc quay

B°, vong gidi B, vong gidi

han (m/s) han (m/s)
1 11,668 9 9,975
2 11,612 10 9,794
3 11,195 11 9,618
4 10,973 12 9,446
5 10,760 13 9,280
6 10,553 14 9,117
7 10,353 15 8,959

8 10,162
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3.4. Kha niing 6n dinh ngang khi mdt banh
bi roi xudng rinh

Khi 6 t6 chuyén dong trén dia hinh
khong bang phang c6 thé roi vao truong hop cac
banh bén phai hodc banh bén trai roi dot ngot
xubng rinh hodc dot ngdt vuéng phai chudng
ngai vat. Trong truong hop nhu vay sé€ sinh ra
tai trong dong va 6 to co thé bi 1at nghiéng ngay
ca khi d6 nghiéng khong 16n. Trén hinh 6 1a so
d6 6 to khi bi nghiéng dot ngot.

Hinh 6. So' do 6 t6 khi dét ngét mét banh b roi
xuong ranh

Khi mgt banh cua 6 t6 bi roi dot ngodt
xudng ranh, trong truong hop ndy 6 t6 c6 thé
bi l1at ngang. Chia qua trinh lat ngang nay thanh
hai giai doan nhu sau.

- Giai doan mét: O t6 quay quanh O cho
t6i khi banh bén phai tiép xuc véi day ranh, luc
nay trong tim ciia 6 t6 s& dich chuyén theo cung
CC, vaha thép xuéng mot doan h, so chiéu cao
trong tam khi binh thuong.

- Giai doan hai: O t6 s& quay quanh
diévaz, luc nay trong tam cua 6 t6 s€ dich
chuyén theo cung C C, va dugc nang lén mot
doan h,.

O giai doan thi nhat, trong qua trinh 6
td quay quanh O, no6 s€ tich liiy dong nang va ¢
giai doan hai s€ tiéu hao nang luong da tich liy
dé nang cao trong tdm 1én mot doan h.,. Néu khi
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va dap khong cé su tiéu hao nang luong thi két
thuc giai doan hai, trong tam cta 6 t6 s€ dugc
nang 1én dén diém C,, tirc la dong ndng bién
hoan toan thanh thé nang.

G.h =G.h, (14)

Néu dong niang du 16n dé nang trong
tam cuia 6 t6 tir C; dén C, thi 6 6 s& bi lat do
hoan toan trong giai doan tiép theo do trong
luong ban than cia 6 to s& kéo né dd xudng
quanh O,. Nguoc lai, néu CI‘Qng nang tich Iy
0 giai doan mot khong du dé nang trong tam
cta 6 to dén C, thi dong nang s& bién thanh thé
nang dé kéo trong tdm cua 6 t6 quay lai diém
C,, ma chi nghi€ng di mot goc .

Vay diéu kién dé 6 t6 bi 1at d6 hoan toan
la:h =h,.

Ta co6 thé xac dinh dugc chiéu sau cua
ranh h,.

h =R —h (15)

Mat khéc tir hinh 6, ta co:

BZ
=>h, =2.619-2,486 = 0,133 [m]

Tinh 6n dinh ngang cua 6 t6 khi mot
bén banh bi roi dot ngdt xudng ranh duoc danh
gid béi goc nghiéng B, (hinh 6). Dya vao so do
6, ta xac dinh dugc goc B,

: h, 0133
sin f, =4 ==""-0,080=>p =4°7" (16
By B 165 By (16)

Vay, ta c6 goc gioi han ngang trong
truong hop mot bén banh bi roi xudng ranh 1a
B, = 4°7" hogc chiéu sdu ranh h, < 0,133 [m].
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4. KET LUAN

Tir két qua tinh toan & trén da xac dinh
dugc goc nghiéng gidi han khi 6 to chuyén dong
trén dudng thang 1a: Géc nghiéng gidi han theo
diéu kién chdng truot ngang la: B(p ~ 17°9', goc
nghiéng gidi han theo diéu kién chong lat cta
0 t0 la: B, = 18°7', xac dinh dugc van tdc quay
vong gidi han cia xe chuyén dung thu gom, van
chuyén, khir tring xéc gia suc, gia cAm bi dich
bénh g vdi goc nghiéng ngang cuia duong van
chuyén duoc ghi trong bang 2 va bang 3. Két
qua nghién ctru ndy 1am co so dua ra ché do sir
dung hop 1y va an toan cua xe 6 t6 chuyén dung
thu gom, van chuyén, khir tring.

Loi cam on:

Bai bao nay 1a san pham cua dé tai
“Nghién ctru cong nghé, thiét ké va ché tao
hé thong thiét bi chuyén dung thu gom thiéu
huy xéc gia suc, gia cam bi dich bénh”, ma s
DTDL.CN - 01/21. Xin tran trong cdm on Vu
Khoa hoc va Cong nghé cic nganh kinh té ki
thuat, Van phong cac chwong trinh trong diém
cép nha nudc cua B Khoa hoc va Cong nghé,
Truong Pai hoc Lam nghi€p, Pai hoc Bach
khoa Ha Noi, Cong ty Co phan Thiét bi chuyén

dung Viét Nam va cac nha khoa hoc, cac thanh
vién dé tai da ho trg, giup d& dé hoan thanh bai
bao nay. %
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