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TOM TAT

Bai béo trinh bay cac két qua xac dinh tai trong tac dung 1én dam cau trudc 6 to tai
ba cau Hyundai HD270 bang phuong phap Newton va mé phong tmg suit bang phan
mén Altair Simsolid. Két qua di xac dinh cac ché do tai trong tac dung dam cau trude
khi 6 to6 chuyén dong thing véi luc phanh cuc dai (luc phanh cuc dai bang luc bam doc;
Pw=P,=F.0 ), 0 t0 quay Vong voi luc ngang cyc dai (Iyc ngang cuc dai bang lyc bam
ngang thax = P ¢,), 010 chuyén dong thang véi tai trong vuot tal 50% va 75%. Tur két
qua xac dinh trén, nhom tac gla tién hanh danh gla d6 bén dam cau trude khi chiu tai. Két
qua phan tich cho thiy dam cau trudc xe tai 3 cau dam bao diéu kién bén khi xe ché qué
tai 75% khi di chuyén trén dudng xau. Tir két qua mo phong trong trudng hop nay, ngudi
1ai xe can han ché luu thong trén duong xau khi chd qua tai tir 75% dé dam bao do bén
cho céc chi tiét trén xe cling dam cau trude, tranh cac su ¢b, tai nan xay ra trén duong.

Tir khoa: O t6 tai ba cau, dam cau trudc, tai trong.

ABSTRACT

The article presents the results of determining the loads acting on the front of a three-
axle Hyundai HD270 truck using the Newton method and simulating stress with Altair
Simsolid software. The results identified the load conditions on the front beam before the
truck moves straight with maximum braking force (maximum braking force equal to the
longitudinal adhesive force P, = Pq) =F.¢ ), when the truck turns with maximum lateral
force (maximum lateral force equal to the lateral adhesive force P, = P_.¢ J), and when
the truck moves straight with overload of 50% and 75%. Based on the determined results,
the authors proceeded to evaluate the durability of the front under load. The analysis
results show that the front of the 3-axle truck ensures durability conditions when the
vehicle carries an overload of 75% while traveling on rough roads. From the simulation
results in this case, drivers need to limit traffic on rough roads when carrying an overload
of more than 75% to ensure durability for both the vehicle components and the front,
thereby avoiding accidents and incidents on the road.

Keywords: three-axle truck, front axle, load.
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1. GIOI THIEU

Dam ciu trude cta 6 t6 1a mot bo phan
quan trong, lam nhiém vu nang d& céc
khdi luong duoc treo cua 6 to nhu thung,
cabin, hang héa, nguoi 1ai xe .... Dam ciu
con 13 bo phan bat budc phai kiém bén va
dam bdo an toan khong bi cong vénh, giy
trong qua trinh st dung. Dam cau duoc
thiét ké lién khdi va dugc ché tao bang
cach rén thép c6 0,4% carbon hodc 1-3%
Niken. Dam truc truéc duge tao thanh
hinh chir I & phan gitra. Cac dau duoc 1am
thanh hinh tron hodc hinh elip dé két ndi
v6i hé thong 1ai va banh xe. Két cau tiét
dién chir I chiu tai trong un gay ra boi tai
trong cia xe va mo-men xoin bang phanh
banh xe. Phan trung tdm cua truc trudc
duoc ché tao cong xudng dé duy tri chiéu
cao khung xe & murc thip. Hé thong treo
duoc gan trén dam truc ¢ khoang cach déu
nhau tir tdm ctia dam [1,2].

'r
L
Hinh 1. Dam cdu bj déng dén huéng é t6 tai
1.Truc cam quay, 2. Tru dung; 3. Dam cdu;
4. Don quay, 5. Cam quay, 6. Ong lot.

Xuét phat tir nhitng nhu cau trén, tac
gia da chon hudng nghién ctiru vé do bén
ciia dim cdu tai ba cdu, gop phan xay
dung mot sd co so 1y thuyét cho viéc danh
gia d6 bén cua dam cau. Pay 1a mot van
dé nghién ctru can thiét, nham xac dinh
tai trong tac dung lén dam cau, lam co
s& tinh toan do bén tinh trong cac diéu
ki¢n lam vi¢c. Tu d6 phan tich do bén cua
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dam cau danh gia va so sanh thoi gian hu
hong ctia dam cau khi chiu tai trong day
tai va qua tai, liy co so dé t6i uu hoa két
cAu nham tang do bén giam vat li¢u ché
tao [1,2].

Trong nghién ctru nay, tac gia da xac
dinh cac lyc va phan lyc tac dung Ién dam
cau trude 6 t6 tai ba cau trong cac trudng
hop lam vi¢c dac trung khi déy tai va qua
tai 50% va 75%. Tu d6 lam co s& dir licu
dé nghién ctu va tinh toan do bén dam
cdu & cac truong hop lam viée dic trung.

2.NOI DUNG

2.1. Cic tai trong tac dung Ién dim
ciu trudc 6 to tai 3 cau

So dd cac luc tac dung 1én dam ciu
trude cta O to tai 3 cAu dugec mo ta trén
hinh 1. Dam cau duoc dat trén cac banh xe
6 ban kinh r, , d& trong lugng phén duoc
treo thong qua cac bo nhip dat tai cac vi tri
A vaB|[3].

Trong mit phing ngang, dam cau chiu
tac dung cua cac phan lyc tor mat duong
F,, F,va céc luc tL‘r'nhip F, vaF, tuong
ung phia trai va phai xe.

Trong mit phing song song v&i mit
duong, dam cau chiu tdc dung cua céc luc
doc F, vaF, (l}J{C phanh) va lyc tir nhip
truy€n qua cac goido F_ va F_ ..

2b
Fal _a Frm Fzn a Fa
FYnZ
FYnl
F,l I F].Z
FYnl A F Yn2 B
Fyl D T T]i I Fyl
Fxm Fxn2

Hinh 2. So dé cdc luc tdc dung Ién dam cdu truéc 6 té
tdi ba cdu
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Trong chuyén dong quay V(‘)ng c6 thém
cac luc ngang F F dit tai vét tiép xuc
banh xe v&i mat duong Dong thoi tai vi tri
lap nhip s& co cac luc Fyn] va F 2 ( Fy1 va
F,  luc va phan luc ngang than xe tac dung
1én h¢ théng treo, banh xe trudc trai tac
dung 1én dam cau; F, vaF,,luc va phan
luyc ngang than xe tac dung lén hé thong
treo, banh xe trudc phai tac dung 1én dam
cau). Tir phuong phap Newton ta thiét lap
duoc cac phuong trinh luc theo cac phuong
X, Y, Z:

F,+F,-F, +F,,=0
F,+F,-F, —F,,=0 (1)
F.+F,=F, +F,,=0

Trong d6: F 3 F,; Fy,3 Fy,,: Luc va

phan lyc tic dung 1én dam cau trudc trai,
phai theo phuong x;

Fyl,Fyz,FYnl,FYn2 : Lwc va phan luc
tac dung 1én dam cau trudc trai, phai theo

phuong y;

1‘721,}722,FZM,FZ,12 : Luc va phan luc
tac dung 1én dam cau trude trai, phai theo

phuong z.

2.2. Xac dinh tai trong theo phwong
phap truyén théng

2.2.1 Lyc va phan luc tic dung lén
dim ciu khi 6 t6 day tai

2.2.1.1 Tdai trong trwong hop o to
dirng yén ddy tdi

Trong truong hop nay 0 to dimg yén
trén duong nam ngang thi cau trudc chiu
tai trong gdm tong tai trong 6 to 26000
kg (duogc xac dinh bang thuc nghi¢m) [4]
chia cac cau xe, hé s6 phan bb tai trong cau
trude 1a 0,35 [4] nén khéi lugng phan bd
1én cau trude ¢ trudng hop nay 14 9000 kg,
tor do xac dinh duogc tai trong tac dung Ién
dam cau trudc nhu sau [5]:
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2 =M g (2)

Trong d6: F.,: Luc tic dung 1én dam
cau trude (N)

m: Khéi luong cau trude cta 6 to (kg)
g: Gia tdc trong truong (9,81 m/s?)

2.2.1.2 Tdi trong trwong hop 6 t6 ddy
tai voi lwe phanh cuc dai

Trudng hop nay cac dam ciu chiu tac
dung tai trong dong thoi dam cau trude
chiu thém lyc quan tinh, ttr d6 hé ) phan
bb tai trong & cau trudce ting thém. Doi véi
6 to tai khi phanh hé s6 phan bd tai trong
1,15-1,35 nén phan lyc tir mat duong tac
dung 1én banh xe trudc trai va phai dugc
xac dinh nhu sau [5].

Pong thoi khi phanh dim céu chiu
Iwc doc tai vi tri tiép xuc gilra banh xe voi
mat duong F , tac dung Ién dam thong qua
banh xe va c6 d6 16n bang tich phan luc
tai banh xe F_ v6i hé sb ban doc ¢, (chon
¢,=0,8) [5].

Tudo,taco F,=F, =F -0, 3)

Trong d6: F;F,: Phan luc theo
phuong doc banh xe trudc trai, trudc phai
N);

F : Phan luc thang dung tac dung tir
duong 1én banh xe (N);

¢, : H¢ so bam doc

2.2.1.3 Tdi trong trwong hop 6 t6 diy
tai voi luce ly tam cuwc dai

Xét truong hop xe quay vong véi ban
kinh quay vong nho nhét theo thong s6 ctia
hang cong bd 1a 7m va vén tdc quay vong
t6i da 1a 20 km/h, chiéu cao trong tim xe
tinh tor mat duong la 1,66m [4]. Khi do
dam cau trudce giita bén trai va bén phai cac
tai trong phan bd khong déu, cu thé: Gbi
dd ngoai tam quay vong chiu thém lyc tac
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dung cua lyc ly tam [5]. Tu hinh 2 ta xéac
dinh duogc luc ly tdm tac dung 1én cau trudc
cua 0 to nhu sau:

(=)

L
F C}1 tj

Hinh 3: Luc va phdn luc khi 6 t6 quay vong

Trong do: G,: Khéi lugng ciu trude
cua 6 t0 (kg);

R: Ban kinh quay vong tbi thiéu cua 6
t6 (m);

C: Khoang cach gitra 2 tdm banh xe
trude (m);

hg: Chiéu cao trong tam 6 t6 (m);

F,: Luc ly tm tac dung cau trude 6 to
N);

F F_ : Phan lyc thang dimg tac dung
tor mat duong 1€n banh xe trai, phai (N);

F.F, : Phan lu:c ngang tac dung tur
mat duong len dam cau (N);

Do d6, phan lyc tac dung 1én banh xe
ngoai tdm quay vong dugc xac dinh nhu
sau [5]:

Gl'g'E+Plt'h Gl'g'g_Plt'h
2 ‘. 2 ¢
F21= C ’F22: C (3)

Khi 6 t6 quay vong, 10p xe tac dung
lyc ngang 1én dam cau véi gia tri cyc dai
bang tich gilta phan lyc tai banh xe vdi hé
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s6 bam ngang [5]:
Frnax = E Oy (%)

Trong do F o i Luc ngang cuc dai tur
mdt duong tac dung 1én dam cau trude (N);

Oy - HE s6 bam ngang cuc dai.

2.2.1.4 Tai trong thing dwng F,
trwong hop 6 té ddy tdi trén dwong xdu

O 6 di chuyén trén duong xiu, phan
lyc tac dung F, trong truong hop nay bang
tich phan lyc 6 06 trang thai tinh vé1 hé so
tai trong dong [3]:

E,=F, -k, (6)

Trong do F , : Phén luc thang dung khi
0 to trén du’(mg xau (N);

Véi k, : h¢ sb tai trong dong, (chon
k, =2).

Tu do6 xac dinh dugc phan luc tac dung
khi 6 t6 chuy€n dong trén duong xau F .

Céc truong hop 6 t6 day tai duogc tinh
todn va tong hop trong bang 1.

Bang 1: Tai trong tac dung lén dam
cau trude 6 to tai khi day tai

A~ | Trén

06 | 2 | duong

x| quay A

A . |chuyén| 7, xau

Oto . vong .

Tai |chuyén dqng voi Vol
TT N thang luc
trong| dong | . luc 3

thing voi lyc ngang thang

phanh cuc dimg

cuc dai| . cuc

dai .

dai

1| F, 0 47676 | O 0
2| F, 0 47676 | O 0
3| F, 0 0 42685 O
4| F, 0 0 |36774| 0

5| F, |44145] 59595 |47428 | 88290

6 | F_, | 44145 | 59595 | 40860 | 88290
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2.2.2. Tinh todn xdc dinh tdi trong tdac
dung 6 to qua tai 50%

Trong truong hop 6 to day tai voi
hang héa chuyén chd cho phép 1a 14 tan,
truong hop 6 t6 qué tai 50% khdi luong
hang hoa ting thém 7 tan. Tir hé s6 phan
bd tai trong & cu trudc 14 0,35 (tir qua trinh
thuc nghiém) do d6 khéi luong dit trén cau
trudc trong truong hop qua tai nay duoc
suy ra 1a 11,450 tin.

Cong thurc xac dinh cac phan luc tuong
tu nhu truong hop 6 to day tai, sau quéa
trinh tinh toan tac gia tong hop két qua nhu
trong bang 2:

Bang 2: Tii trong tic dung 1én dim
ciu trudc 6 to tai khi qua tii 50%

0t6 ((1?1:; Trén
016 Chl}yen vong du?ng
Tai |chuyén dgng voi rau
TT n thang voi luc
trong| dong | . luc 2
thine | Vo1 luc noan thang
£ phanh gang ding
.| cuc .
cucdai| . |cucdai
dai
1| F, 0 |60655| O 0
2| F, 0 |60655| O 0
3| F, 0 0 (54320 O
4| F, 0 0 (46771 0
5| F, | 5616275819 |60356|112324
6 | F, 56162 |75819 (51968112324

2.2.3. Tinh todn xdc dinh tdi trong tdac
dung 0 to qua tdai 75%

Truong hop 6 t6 ddy tai voi hang hoa
chuyén ché cho phép 1a 14 tin, trudong
hop 6 t6 qua tai 75% khoi luong hang hoa
tang thém 10,5 tan. Tir hé sb phan bd tai
trong & cau trude 13 0,35 (tir qua trinh thuc
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nghiém) do do khéi lugng dat trén cau
trugc trong truong hop qua tai nay duoc
suy ra 1a 12,675 tan.

Cong thure xac dinh cac phan luc tuong
ty nhu trudng hop 6 to day tai, sau qua
trinh tinh toan tac gia tong hop két qua nhu
trong bang 3:

Bang 3: Tai trong tic dung 1én dam
cAu trudce 6 td tai khi qua tai 75%

01t ;1)1:1; Trén

O to Chtlyen vong duc;mg

Tai |chuyén| 3978 | vei | XU

TT n thang voi luc
trong| dong | . luc 2

thine | VO luc hoan thang

& phanh gang ding

.| cuc .

cucdai| , . |cucdai

dai
1| F, 0 |67144| 0 0
2| F, 0 [67144| 0 0
3| F, 0 0 [60131| O
4| F, 0 0 [51775) O
Y-
5| F, | 62170 | 83930 | 66813 |124340
6 | F, | 62170 | 83930 | 57528124340

2.3 Tinh toan vwng sudt khi dam cdau
chiu tac dung ¢ cdac diéu kién lam viéc dac
trung

Altair Simsolid 14 phan mém ky thuat
chuyén xtr 1y, tinh toan cac bai toan tuyén
tinh, phi tuyén vé d6 bén ctia két ciu. Phan
mém c6 nhiéu wu diém ndi tréi nhu mang
tinh toan ven va hiéu qua trong thiét ké,
giam thoi gian tinh toan véi toc do xir 1y
nhanh chong, giao di¢n dugc don gian hoa,
d& str dung va cho ra két qua dang tin cay.
Altair Simsolid twong thich dugc véi nhiéu
phén mém khéc nhu Solidworks, Onshape,
Autodesk Fusion, Inventor,...
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Dam cau trude cua 6 t6 tai duge ché
tao tur vat liéu SAE 1020 c6 cac dac tinh
nhu kha ning gia cong cao, do bén cao, do
déo cao va kha nang han tét va c6 mot sd
tinh chat va ham luong nhu sau [6]:

Bang 4: Tinh chit vat Iy dic trung
ciia dim ciu

Ham luong C:

A A, 3
Mat do: 7850 kg/m 0,17-0,23 %

Modul dan hoi: Ham luong Fe:
210GPa 99,8 -99,53 %
Ung suat bién dang: | Ham lugng Mn:
250 MPa 0,3-0,6 %
Ung suét cit gidi han: Ham luong
600 MPa P: 0,04%

Ung suét kéo gidi
han: 460 MPa

Ham lugng S:
<0,05%

Trong cac lam vi¢c cua 6 to, tac gia
thay rang khi 6 t6 quay Vong Vo1 luc ngang
cuc dai va 6 t6 di chuyén trén duong )
ghé thi phan lyc tac dung 1én dam cau la
16n nhét. Nén trong bai bao tac gia chi thé
hién cac két qua tinh toan & cac trudng
hop trén trong phan mém chuyén dung
Altair Simsolid. Trong bai toan dam ciu
chiu tai tac gia dat lyc tdc dung nhu hinh
1 va diéu kién bién tai 2 diu cia dam nhu
hinh 4.

Két qua phén tich & cac trudng hop
duoc thé hién nhu hinh:

N ek o
N\ O

Fixed plane e
A/A/Force o=

s et

Hinh 4: Diéu kién bién cia ddm cdu trudc é té tai
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2.3.1 Tinh toan dd bén 6 té day tai

g

Han 200116002

Hinh 5: Truéng hop é té ddy tdi quay vong (Fy1=
42685 N; Fy2=36774 N; Fz1= 47428 N; Fz2= 40860 N)

Streas X
[Mpa]

nnnnnn
e

uuuuuuu

in 667448401 [MPa]
Hinh 6: Truéng hop 6 té ddy tdi trén dudng xdu
(Fz1= Fz2=88290 N)

Trong truong hop 6 t6 diy tai chuyén
dong quay vong c6 ung suit (¢ =300
Mpa) c6 gié tri bé hon gia tri Gng suét trong
truong hop 6 to di chuyén trén duong xau
(o =332 Mpa). Ca hai truong hop trong
diéu kién day tai, gid tri tng suat 16n nhat
nam trong pham vi cho phép <[ o ]

2.3.2 Tinh toan dj bén & td qua tai
50%

X

[REIEY
-

Hinh 7: Truéng hop 6 té qud tdi 50% quay vong
(Fy1=54320 N; Fy2=46771 N; FzZ1=60356 N;
Fz2=51958 N)

Hinh 8: Trudng hop 6 té qud tdi 50% trén dudng xdu
(Fz1=Fz2=112324N)
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Trudng hop 6 t6 day tai quay vong va
di chuyén trén duong xau két qua cho thay
mg suét c6 ting hon so v4i trudng hop 6
t6 day tai. Tuy nhién tng suit tdi da vin
nam trong ung suét gi61 han cua vat li¢u
(o =429Mpa<[ c |[=460Mpa).

2.3.2 Tinh toin dd bén & td qua tai
75%

-
in 20285402 [P s

Hinh 9: Truong hop 6 t6 qud tai 75% quay vong
(Fy1=60131N; Fy2=51775 N; Fz1=66813 N;
Fz2=57528 N)

Hinh 10: Trudng hop é té qud tdi 75% trén dudng xdu
(Fz1=Fz2=124340 N)

Truong hop 6 t6 qua tai 75% trén duong
xau c6 tmg suit cuc dai o =451Mpa co gia
tri gan bang g sudt cit cho phép cua vt
liéu [o ]= 460 Mpa. Do do khi nguoi lai
chd qua tai tir 75% can han ché di chuyén
trén dudng gd ghé do tai trong tac dung tir
mat duong 1én dam cu rat 16n, nham tranh
cac hu hong c6 thé xay ra.

ISSN 261 5-9945

3. KET LUAN

Cac gia tri tai trong dugc xac dinh
ung voi cac truong hgp trén duge su
dung lam théng sé dau vao cho bai toan
tinh bén dam cau trudc 6 to tai ba cau,
céc gia tri trén dugc dua vao mo hinh 3D
ciia phin mém Altair Simsolid v&i céc
diéu kién bién phu hop. Phuong phap
tinh toan trén cho phép danh gia o6 bén
twong Gmg véi cac truong hop xdu nhat
c6 thé xay ra. Két qua tinh toan tir phan
mém cho thdy ung suit kéo gidi han[o]
gi61 han cua vat liéu 1a 460 Mpa [6] so
sanh v6i két qua tinh toan tng suat 16n
nhét 451 Mpa thi cac cac truong hop trén
dam céu du diéu kién bén. Tuy nhién &
trudng hop 6 to quéa tai 75% di chuyén
trén duong xau thi Gng sudt trong trudng
hop nay 1a 451 Mpa gan voi ung suit
gio6i han cua vat liéu. Do d6 nguoi lai
can han ché luu thong trong diéu kién
nay dé giam kha ning giy hu hong va
tai nan giao thong. Pay chi la cac truong
hop dam cau chiu tai trong tinh 16n nhét,
trong qua trinh 1am viéc thi dam cau chiu
tai trong phuc tap, dac biét 1a tai trong
dong gay moi. Do d6 can c6 nghién ciru
xac dinh tai trong dong tac dung lén dam
cu & cac nghién ciru tiép theo.
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