BAI BAO KHOA HQC

UNG DUNG CARSIM PANH GIA MO HINH PONG LUC HQC
QUAY VONG CUA O TO KHI XAC PINH QUY PAO CHUYEN PONG

Nguyén Tuin Anh’, Hoang Thing Binh? Trén Thé Tran?,
Pham Hiru Nam', Lé Trung Diing®

Tom tat: Quy dao chuyén déng cia 6 t6 1a mgt ham phi tuyén phu thudc vao nhiéu théng sé dau vao, gia tri
nay duoc Xac dinh théng qua toa do trong tdm cua xe. Nghién cizu nay tdp trung vao viéc xdy dung va khao sdt
mo hinh dgng licc hoc 2 vét ciia 6 16 khi quay vONg tkng Vi cdc vin toc on dinh, dong thoi tmg dung phan mém
Carsim dé danh gid két qua thu dwoc tir mé hinh d xac ldp. Két qua cho thdy rang sw sai khdc vé quy dao
chuyén déng ciia mé hinh khdo sdt bang Matlab - Simulink va mé hinh khao sdt bang Carsim 12 kndng 16n, c6
thé itng dung phan mém Carsim va mo hinh 4 thiét ldp trong khdo sdt nhitng trweong hop phirc tap hon.

Tir khéa: Quy dao chuyén dong, danh li, Carsim.

1. QUY PAO CHUYEN PONG CUA O TO Lip, = (Fyyy + Fypa )Ly — (Fyay +Fya )L, 3)

Quy dao chuyén dong cia 6 t6 1a mot trong Trong dé:

M: khéi lugng ctia toan Xe.

I,: Moment quén tinh cta xe quy Vé truc z.

Goi [ 1a goc hudng cua than xe, theo (VO Van
g . Huong, etal 2014)
dong cua 6 t6 s€ phu thudc vao van toc, goc danh lai s ¥y

\ (4

nhimg théng sé quan trong ding dé danh gia do 6n
dinh cua 6 t6 khi di trén duong (dac biét 1a khi quay
vong hoic danh l4i gip). Néu khong xét dén anh
huong cia cac yéu td ngoai canh, quy dao chuyén

vakha niang bién dang dan hoi cia 16p xe (Danwei
Wang, et al 2001).
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Gia thiét rang quy dao chuyén dong cia 6 t Ciing
chinh 1a quy dao chuyén dong cua trong tm xe. Do
d6, mudn xac dinh quy dao cta 6 t6 thi can xac dinh
vi tri cua trong tam xe tai thoi diém khao sat. Nghién
cuau nay tap trung xay dung mé hinh dong luc hoc
mo ta chuyén dong ciia 6 o va tién hanh khao sat
quy dao cua 6 t6 két hop vai qué trinh Kiém nghiém
bang phan mém Carsim.

2. MO HINH PONG LUC HQC CUA O TO
KHI QUAY VONG

Gia thiét ring xe chuyén dong on dinh véi van
tdc khong doi, goc danh 14i nho, theo (Nguyén Tuén
Anh, 2019) phuong trinh mé ta chuyén dong cua 6
totrong hé toa d@_ cuc bd ¢6 dang:
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Hinh 1. Mb hinh déng luc hoc cua 6 t6 khi
quay vong.

) . i Tir Hinh 2c6 thé nhan thiy rang goc huéng tai
Dai hoc Kinh Doanh va Cong Ngh¢ Ha Ngi moi banh xe [, chinh 1a sy chénh Iéch giira goc

2 Pai hoc Bach Khoa Ha Ngi , . s o
3 Hoc vién K thudt Quan sur danh lai &, va goc truot bén o .
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Hinh 2. Géc léch bén cia banh xe

Néu coi banh xe bién dang trong mién tuyén tinh,
lyc ngang F._ 0 thé duoc tinh don gian nhu sau:

Fuii = Coai @i (6)

Khi da xac dinh dugc géc hudng cua than xeff va
goc xoay than xe w_, toa do trong tdm cua xe trong
hé toa 6 c¢b dinh (mit dudng) 1a mot ham phuy thude
vao hai gia tri trén (Nguyén Khic Trai, 1997).

= lﬂ voos( i+ ) dt
Y0 (7)

t
Y= J vein(f + ¢, dt
n (8)

Quy dao chuyén dong cua 6 t6 dugc xac dinh dua
trén mé hinh di thiét 1ap thong qua phin mém
chuyén dung Matlab — Simulink va Carsim.

3. KHAO SAT QUY PAO CHUYEN PONG
CUA XE

3.1. Khao sat trong trwdng hop danh lai 6n dinh
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Hinh 3. Quy ludt dénh ai én dinh
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Cho quy luat danh 1ai nhu Hinh 3, xe chuyén dong
6n dinh tai cac van toc v, = 60 km/h, v, = 90 km/h, v;
= 120 km/. Qu¥ dao chuyén dong ciia xe duoc mo ta
thong qua d6 thi Hinh 4 (khao sit bang Matlab —
Simulink) va d6 thi Hinh 5 (khao sat bang Carsim).
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Hinh 4. Sir phy thuge ciia quy dao VAo Vin toc
chuyén dong (Matlab — Simulink).

Tir 6 thi Hinh 4 va Hinh 5 ¢6 thé nhén thay rang
d6 16n ciia quy dao chuyén dong ciing nhu ban kinh
quay vOng cta xe tai cac van toc khac nhau 1a khac
nhau. CUng mot gia tri goc danh lai &, néu vén toc
cang l6n ciing dong nghia rang ban kinh quay vong
cling s€ 16n hon.

Global Y coordinate - m
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Hinh 5. S phu thuéc ciia quy dao vao Vin toc
chuyén dong (Carsim).

3.2. Khao sét trong trwomg hep danh lai Kiéu
fish hook
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Hinh 6. Quy ludt ddanh |ai kiéu fish hook.
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Véi quy luat danh 1ai kiéu fish hook nhu trén, do
thi mo ta quy dao chuyén dong ciia 6 tO tai cac vén
tdc twong tmg duoc thé hién thong qua Hinh 7 va
Hinh 8.

Nhin chung, bién dang ciia quy dao chuyén
dong tmg v&i qua trinh khao sat bang 2 phan
mém c6 dang twong duong nhau. Sy chénh léch
vé gia tri ¢ cic van téc khac nhau trong hai két
qua 1a khéng lon.
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Hinh 7. Sy phu thuge cia quy dao Vao vén toc chuyén déng (Matlab — Simulink).
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Hinh 8. Sy phu thugc ciia quy dao VAo Vén toc chuyén déng (Carsim).

4. KET LUAN

Nghién ciu da x&y dung mo hinh déng luc hoc
cta 6 t6 khi quay vong, két qua khao sat cho thay
bién dang cta quy dao chuyén dong phu thudc rat
nhiéu vao van tdc. Céc gia tri thu dugc khi khao sat

TAI LIEU THAM KHAO

bing phan mém Matlab — Simulink va Carsim c6
dang trong duong nhau va sy chénh léch vé gia tri 1a
khéng nhiéu. Do d6, c6 thé ung dung phan mém
Carsim va mo hinh d4 thiét lap vao nhiéu truong hop
chuyén dong phirc tap hon.
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Abstract:
CARSIM APPLICATION FOR EVALUATING THE DYNAMIC
STEERING VEHICLE MODEL WHEN DETERMINE TRAJECTORY

The trajectory of the vehicle is a nonlinear function that depends on many input parameters, this value is
determined by the center coordinates of the vehicle. This study focuses on establishing and surveying the two
- track vehicle dynamic model when steering with stable velocities, and applying Carsim software to
evaluate the results obtained from the model established. The results show that the difference in the
trajectory of the Matlab - Simulink survey model and the Carsim survey model is small, Carsim software and
established model can be applied in surveying more complicated cases.

Keywords: Trajectory, steering, Carsim.
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