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TOM TAT

O 6 tai san xuét lap rap & Viét Nam da va dang duoc sir dyng dé van chuyén gd rimg tréng. Do chuyén dong
trén duo‘ng 1am nghiép chat lugng khong cao, hay gip mép md, nén xe thuong bi dao dong lam giam d¢ ém diu
chuyén dong va lam cho khung xe bi xoin. Ba1 béo trinh bay két qua xay dung mé hinh toan hoc va khao sat
dao dong cua xe tai chd gd c6 tinh dén sy xodn khung xe.

Tir khéa: P ém diu chuyén dong, dwong 1am nghi¢p, mé hinh toan hoc, 6 tb tai, vin chuyén gb rirng tréng.

I. DAT VAN PE

Hién nay c6 nhiéu co so trong nudc lién
doanh v6i nudc ngoai san xuit va lip rap cac
loai xe tai nho va trung binh. Da c6 nhidu cac
cong ty, ho san xuét kinh doanh rimg sir dung
loai xe ndy vao viéc van chuyén gd ring trong.
St dung céc loai xe nay khong doi hoi vén 1én
cho viéc mua sam xe ciing nhu khong can thiét
phai 1am duong rong dén cac khu rimg trong.
Do chuyén dong trén duong lam nghiép, hay
gap nhitng mip mod, 6 ga, gay nén dao dong
cho xe, anh huéng dén d6 ém diu chuyén dong
va lam cho khung xe bi xoén.

Bai bao nay trinh bay phuong phap va két
qua xay dung mo hinh toan hoc va khdo sat
dao dong cua xe tai chd gd khi chuyén dong
trén duong lam nghip, lam co s& cho viéc
kiém tra bén khung xe va hoan thién thém két
céu hé thong treo.

IL NQI DUNG, PHUONG PHAP NGHIEN CUU

Déi twong nghién ctru 1a dao dong cia 6 t6
tai dugc san xuét lip rap ¢ Viét Nam Thaco
165 K chd gd, xe chuyén dong trén nhiing
doan dudng thang véi van toc khong doi.

Dé 1ap mo hinh tinh toan dao dong cua xe
trong truong hop nay, cong nhan mot s gia
thiét sau: (i) Trén xe chd ddy gd va coi khdi gb
trén xe nhu mot khdi ddc do da duge b6 chit;
(ii) Khung xe bi xodn do cac goc nghiéng &
dang trudc va sau khung khéc nhau; (iii) Céc
banh xe luén bam dudng, bd qua anh hudng

cua su trugt cua cac banh xe; (iv) Mat duong
coi nhu ctng tuyét dbi; (v) Khdi luong cua xe
va gb duoc lién két cung vé6i san thing xe,
khéi lwong tong hop dugc dat tai trong tim
chung cua chung; (vi) Bo qua anh huong cua
luc can khong khi va ma sat & cac 6 truc cua
cac banh xe; (vii) Dao dong cua xe dugc xét 1a
cac dich chuyén quanh vi tri cAn bing tinh;
(viii) Két cdu ciia xe va tai trong phan bd ddi
xtng qua mit phang thiang dimg doc [1].

Véi cac gia thiét trén, xdy dyng mo hinh
nghién ciru dao dong clia xe quanh vi tri can
bang tinh khi di chuyén trén duong lam
nghi¢p.

St dung nguyén 1y D’ Alambert dé thiét lap
phuong trinh vi phan dao dong cta khéi lugng
duoc treo va khong duoc treo cAu trude; sau do
thiét 1ap phuong trinh vi phan dao dong cua
khéi lugng duoc treo va khong duge treo cu
sau tuong tw nhu ddi voi cau trudce, voi cha y
vé diu cua lyc trong tac gitra khdi lwong duoc
treo phan bd 18n ciu trude va khoi luong duoc
treo phan bd 1én cau sau.

Céac hé phuong trinh néu trén dugc gidi
bang phan mém Matlab — Simulink sau khi d
xdc dinh cic thong sb dau vao bang thuc
nghiém.

III. KET QUA NGHIEN CUU

Mo hinh dao dong khong gian cua xe tai
Thaco 165K c6 tinh dén xoén khung chung t6i
da xay dung dugc gidi thi¢u ¢ hinh O1.
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Hinh 01. M6 hinh dao ddng ciia xe trong khong gian c6 ké dén xoin khung

Cac ky hi¢u trén hinh v& dugc giai thich
nhu sau:

+ zx1, Px1 —dich chuyén va goc lac cua khéi
lugng dugc treo phan bd 1én cau trudc;

+ Z10, Pr2 — dich chuyén va goc lac cua khéi
luong dugc treo phan bd 1én cau sau;

+ z;, By — dich chuyén va goc lic cua khéi
luong khong duoc treo cAu trudc;

+ 75, B, — dich chuyén va goc lic cua khdi
luong khong duoc treo cau sau;

+ myy, Iy — khdi lugng duoc treo phan bd
lén ciu trudc, mé men quan tinh cia khoi
luong duoc treo phan bd 18n cau trude ddi voi
truc d6i xtng doc;

+ My, Iy — khdi lugng duoc treo phan bd
1én cau sau, mdé men quan tinh cua khdi luong
dugc treo phan bd 1én cau sau ddi voi truc ddi
xtng doc;

+my, I; — khdi luong khong dugc treo cau
trude, md men quan tinh ciia khéi lugng khong
duoc treo cau trude d6i vai truc dbi xtng doc;

+ my, I, — khdi luong khong dugc treo cau
sau, md men quan tinh ciia khéi lugng khong

duoc treo cau sau d6i voi truc dbi xtng doc
cua 0 to;

+ Kyi, Coi — hé s can va do cung cua hé
théng treo trén mot banh xe cau trudc;

+ Ky, Cpo — hé sb can va do cung cua hé
théng treo trén mot bén banh xe cu sau;

+ K, C; — hé sb can va do cung cua banh xe
cAu truoc;

+K,, C, — hé sb can va do cing cua banh xe
cau sau;

+ C, — do cung chéng lic ngang cua hé
thdng treo cau trudc;

+ Cs — @0 cing chdng lic ngang cua hé
thong treo cau sau;

+ Cy - d0 clng xodn cua khung xe theo
phuong doc;

+ Qi Qip — chidu cao mip mé mit duong tai
vi tri banh xe trudc trai va trude phai;

+ qot, Qop — chidu cao mip mé mit duong tai
vi tri banh xe sau trai va sau phai;

+ by, e; — khodng cach gifra hai nhip cia h¢
thong treo cau trude va sau;

+ b, , ex— khoang cach giita tdm hai vét
banh xe cau trudc va cau sau.
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Céc phuong trinh vi phan dao dong da lap Phuong trinh dao dong cua khéi luong duoc
duoc nhu sau: treo cau trudce:

myzZy + K, 2, — 2K, 2, +2C, 2, -2C,z, =0

[kuékl + 2b12Knl:Bk1 - 2b12K;11181 + 2b12CnuBk1 - 2b12Cn1ﬂ1 + Ct (:Bkl - ﬂl )"' Cx (ﬂkl - :sz ) =0
Phuong trinh dao dong ctia khéi luong khong dugc treo cau trudc:

mz = 2K,z + 2K,z - 2C, z;, + 2C,;z, + 2K 2, + 2Cyz, - K\ g, — Klqlp -Cqy, — Clqlp =0
]151 - 2b12KnlBkl + 2b12KnIIBI - 2b12Cn1/8k1 + 2b12Cn1 - Ct (/Bkl - ﬂ1)+ 2b22K1181 - szlqlt + b2K1Q1p +
+ 2b22C1ﬂ1 -b,Cyg, + b2C1Q1p =0
Viét lai cac hé phuong trinh trén duéi Phuong trinh dao dong cta khdi lvong duoc
dang khac: treo cau trude:

mzZy, + 2K,z — 2K,z +2C, 1z, - 2C,z, =0

[kIBkl + 2b12Kn1:Bk1 - 2b12Kn1B1 + (2b12Cn1 + Ct )ﬂkl - (2b12Cn1 + Ct )ﬂl + Cx( k1 :Bkz ) =0
Phuong trinh dao dong cua khoi lugng khong dugc treo cau trudc:
mz, = 2K,z + (2Knl +2K, )Zl -2C,z;, + (2Cn1 +2C, )Zl -Kiq,, — Klqlp -Cqy, — Cl%p =0
LB - 267K, B, + (267K, + 263K, B, — (2b7C,, + C,)B,, + (2b7C,, +2b2C, + C,)B,
-b,K\q, + sz1Q1p -b,Cygq, + bZClqlp =0
Chuyén céc hé phuong trinh trén sang dang ma tran:

AX +Bx +Cx,+D, =0

Trong do:
Zn
¥ = ﬂkl
f z,
B
m, 0 0 0
4 - 0 I, 0 0
0 0 m 0
0 0 0 I
2K, 0 ~2K, 0
5| © b? 0 —2h’K,
SUl2Kk, 0 (2K, +2K,) 0
0 K, 0 (267K, +2b2K,
2C,, 0 -2C, 0
c - 0 (bC,+C +C,) 0 (2p’C,, +C +C,)
7ol 0 (2C,, +2C) 0
0 2b2C., +C)) 0 (2b7C,, + 202+ C,
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D, = ) )
! - K\q, _K1‘]1p -Cyq, - C1Q1p

-bK\q, + b2K1C]1p +b,Cq,, + b2C1‘]1p
Phuong trinh dao dong cua khdi lugng duge  treo cdu sau:

MyZiy + KpZyy, —2K,,2, +2C 2, = 2C,,2, =0
Ikz:Bkz + 2812an/81¢2 - 2612an:8'2 + 2612Cn2ﬂk2 - 2812Cn2ﬂ2 +C, (ﬂkZ -5 )+ C, (ﬂkl - :Bkz) =0
Phuong trinh dao dong cua khdi lugng khéng duoc treo cau sau:

myzZ, = 2K, ,z,, +2K,,z, = 2C,,z;, + 2C,,z, + 2K,z, + 2C,z, - K,q,, — qu'zp -Cyq,, — Czsz =0
[2,6;2 - 2612an:81{2 + 2612an182 - 2612Cn2ﬂk2 + 2612Cn2 -C (ﬂkz - ﬂz)"‘ 2622K2132 —,K,q,, + eszqu +
+ 2622C2,82 -6,Cyq,, + eZCZqZp =0

Viét lai cac hé phuong trinh trén duéi dang: treo cau sau:

Phuong trinh dao dong cua khoi lugng dugc

M,z +2K .2, = 2K,,2, + 2C,,z,, = 2C,,z, =0

IkZBkZ + 2elan2Bk2 - 2812Kn2:6)2 + (2812Cn2 +C, ):Bkz - (2612Cn2 +C, )ﬂz +C, (ﬂkl - :Bkz) =0
Phuong trinh dao dong ctia khdi lugng khéng duoc treo cau sau:
myZ, —2K,,z,, + (2Kn2 +2K, )Z'z —2C,,z;, + (2Cn2 +2G, )Zz -K,q, - quzp -Cyqy, — C2qu =0
Lp, - 26K, B, + (262K, + 262K, )B, - (262C,, + C.)B,, + (2€°C,, + 262C, + C, )3,
—,K,q,, + eszqu -¢,0,q, + ezczqu =0
Chuyén céc phuong trinh trén vé dang ma tran:
AX +Bx +Cx +D =0

Trong do:
Zka
xV — ﬂkZ
Z
Jis
m, 0 0 0
4~ 0 I, 0 0
0 0 m 0
0 0 0 I,
2K,, 0 ~2K,, 0
B - 0 e 0 -2¢/K,,
"2k, 0 (2K, +2K,) 0
0 ek, 0 (22K, +2¢2K,
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2C,, 0 -2C,, 0
c - 0 (¢C,+C +C)) 0 (2e/C,+C, +C,)
T l-2e, 0 (2C,, +2C,) 0

0 (2e2C.,+C) 0 (2e2C,, +262C, + C,

0

0

D = . .
- K,q, _Kz%p -Gy, — Cz%p

-e,K,q,, + esz%p +e,C,q,, + eZCZqZp

Phuong trinh lién hé khi ké t6i do cimg
xodn ctia khung xe nhu sau:

M6 men tuong tac gitta khdi lwong duogc
treo phan bd 1én cau trude va khédi lugng duoc
treo phan bd 1én cau sau khi ké t6i d6 cung

xodn ctia khung xe:
M, = Cx(ﬂkl _:Bkz)
Phuong trinh chuyén dong lic ngang cua
khéi luong dugc treo phan bd 1én cau trude:

Ikl:gkl + ZblanuBkl - 2b12Kn1131 + (Zblzcnl + C: ):Bkl - (2b12Cn1 + Ct ):Hl + Cx(:Bkl - ,Bkz): 0

Phuong trinh chuyén dong lic ngang cia

khéi luong dugc treo phan bd 1én cau sau:

Ikz:Bkz + 2812an:81¢2 - 2612an:6)2 + (2612Cn2 + Cs) (7 (2612Cn2 +C, )182 - Cx(ﬁkl - ﬂkZ) =0

Chuong trinh khao sat dao dong 6 t6 khi
di qua map mo don bang phan mém Matlab —

Simulink c¢6 ké dén xodn khung nhu sau
(hinh 02).

Mo HINH GO KEDENANH HUGNG DO CUNG >0AN CUAKHUNG XE

Fa Hinhy Hrerg = 1

Mo HinhHe Trorg Treo CanThes |

]
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Mo Hinb He Thow Teo CauZaua i

Hinh 02. Chwong trinh khao sat dao dong o to
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* Truwong hop banh xe truoc trai va banh xe
sau phai di trén mat dwong co dang buoc
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Hinh 11. Bién dang mit dwong cua

banh xe trwdc trai va sau phai

Hinh 13. Géc lic ngang ciia trong tim 6 to
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Hinh 15. Dich chuyén ciia khéi lugng
khéng dwgc treo ciu sau
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Hinh 17. Géc lic ngang ciia khdi lwgng
khéng dwoc treo ciu sau

IV. KET LUAN

Trén co so nghién ctru két cdu xe tai Thaco
2,5 tin chd gd rimg trong da xay dung duogc
mo hinh dao dong khéng gian c6 tinh dén sy
xoan khung xe. Bang viéc tmg dung nguyén Iy
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nhay, cac banh xe lai chuyén déng trén
mdt dwong phang

0.2,

0.15

Hinh 12. Dich chuyén than xe
tai trong tam 6 to

Hinh14. Dich chuyén cia khéi lwgng
khéng dwoc treo ciu trude

Hinh 16. Géc lic ngang ciia khdi lwgng
khéng dugc treo ciu trude
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Hinh 18. Géc xoin ciia khung xe

D’ALambert da thiét 1ap duoc hé phuong trinh
vi phan dao dong cua 6 to tai Thaco chd gb
rimg trong c6 ké dén su xodn khung xe,

Bang viéc ung dung phin mém Matlab —
Simulink da giai hé¢ PTVP, m6 phéng dao dong
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cua 6 t6 khi xe gap cac mép mo don, tir d6 xac dao déng 6 16 vin tai nhiéu cau. Luan 4n tién si ky
thuat, Ha Noi.

4. Nguyén Vin Hung (2016). Nghién ciru dao dong
ldc ngang ciia 6 t6 san xudt va ldp rdp tai Viét Nam. Luan

dinh duoc goc xodn khung xe.
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FLUCTUATION OF TRUCK PRODUCED AND ASSEMBLED
IN VIETNAM IN PROCESS OF WOOD TRANSPORTATION TAKING
TWISTED CHASSIS INTO ACCOUNT

Nguyén Hong Quang', Nguyén Vin Bang”, Nguyén Nhat Chiéu®
L3 Vietnam National University of Forestry
?University of Transport and Communications

SUMMARY
The trucks produced and assembled in Vietnam have been used to transport plantation timber. Because of
transportation on low quality forest roads, the trucks often experience large oscillations that reduces mellow
motion and causes chassis twist. This paper presents the results of mathematical modeling and oscillation
surveys of trucks for timber transportation taking the twisted chassis into account.
Keywords: Forestry roads, mathematical model, plantation timber transportation, the mellow motion

truck.
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