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SU DUNG PHAN MEM CARSIM PE XAY DUNG MO HINH HOA
VA MO PHONG O TO SUBARU OUTBACK

Tran Thanh Danh, Nguyén Pham Huynh Anh, Nguyén Thanh Son
Truomg Cao ding nghé Can Tho

Tém tit: Trong boi canh cong nghiép 6 t6 hién dai, cdc yéu cau vé tinh nang an toan va on dinh chuyén dong ciia
phicong tién ngay cang tré nén khdt khe. Pdc bzet ddz vm cac dong xe gdm cao, viéc dam bao on dinh khi di chuyén ¢ toc
do cao hodc trong cdc tinh huong danh ldi gap la yéu té song con dé gzam thiéu tai nan giao théng. Subaru Outback la
mét mdu xe tiéu biéu trong phan khiic nay, néi tiéng véi hé dan dong bon banh toan thoi gian (Symmetrzcal AWD) va dong
co boxer. Tuy nhién, dé nghién ciru sau vé ddac tinh dong lyc hoc cua mau xe nay trong cdc diéu kién van hanh khdc nghiét
(quay vong gap, phanh trén dwong tron trieot...), viéc thue hién cdc thir nghiém thiee té gdp rat nhiéu tré ngai vé chi phi, rii
ro an toan va diéu kién san bdi. Tir nhitng kho khan trén nén viéc thuc hién dé tai "Sir dung phdn mém carsim dé xay dung
mé hinh héa va mé phong 6 té Subaru Outback” la hét sirc can thiét. Dé tai khong chi givp lam chii cong cu mé phong hién
dai ma con cung cdp co s¢ dit liéu quan trong dé danh gia, phén tich va t6i wu héa kha ndng van hanh cia dong xe nay
triede khi dwa vao cdc kiém nghiém thyc 1.
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UTILIZING CARSIM SOFTWARE FOR THE MODELING AND SIMULATION
OF THE SUBARU OUTBACK

Abstract: In the context of the modern automotive industry, requirements for vehicle safety features and motion stability are
becoming increasingly stringent. Particularly for high-clearance vehicles, ensuring stability during high-speed maneuvers
or sudden steering inputs is a vital factor in minimizing traffic accidents. The Subaru Outback is a quintessential model
in this segment, renowned for its Symmetrical All-Wheel Drive (AWD) system and Boxer engine. However, conducting
in-depth research on its dynamic characteristics under extreme operating conditions-such as sharp cornering or braking
on slippery surfaces-presents significant obstacles regarding costs, safety risks, and testing facility requirements. In light
of these challenges, the project "Utilizing carsim software for the modeling and simulation of the Subaru Outback" is
essential. This study not only facilitates the mastery of modern simulation tools but also provides a crucial database for
evaluating, analyzing, and optimizing the vehicle's performance before proceeding to physical testing.
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Su phat trién vuot bac ctia cong nghé mo phong
(Computer-Aided Engineering - CAE) da va dang
thay doi hoan toan quy trinh nghién ciru, thiét ké
trong nganh cong nghi¢p 6 t6. Viéc st dung cac
mo hinh 40 dé du bao hanh vi cta xe khong chi
gitip giam thiéu chi phi thir nghiém thuc té ma con
cho phép cac k¥ su khdo sat nhirng tinh huéng van
hanh nguy hiém mét cach an toan. Trong pham vi
nghién ctru nay, chuing t6i tap trung vao viéc ing
dung phan mém carsim, mot cong cu mo phong
dong luc hoc hang dau thé giéi dé phan tich dong
xe Subaru Outback.

Subaru Outback duoc Iira chon lim dbi tuong
nghién ctru boi nhiing dc tinh ki thudt doc dao: két cau
trong tam thap cla d()ng co boxer va hé dan dong bén
banh toan thm glan ddi ximg (Symmetncal AWD) Day
14 nhimng yéu t6 anh hudng tryc tiép dén tinh on dinh va
kha nang bam duong cua xe, doi hdi mot mo hinh hoa
chinh x4c dé danh gi4 ding hiéu ning,

Trong nghién clru nay tac gia chi trinh bay quy

trinh tr vi¢c thu thap dir liéu k¥ thuat cua xe
Subaru Outback, thiét lap cac thong s0 dong co, h¢ théng
truyén luc, hé théng phanh trong méi truong carsim, cho
dén viéc xay dung cac kich ban mé phong (nhu thay doi
lan dudng, quay vong 6n dinh). Muc tiéu cudi cting 1
cung cap mdt md hinh s6 hoa, 1am co s¢ cho cac phan
tich chuyén sau vé an toan chuyén dong ctia dong xe nay.

II. NOI DUNG NGHIEN CUU

2.1. M6 hinh héoa va mé6 phong

2.1.1. Thiét ldp théng sé xe mé phong theo xe
Subaru Outback

- Bong co 150kW, hop sb 6 cp

- Hé thdng dan dong 4 banh cha dong

- Hé thdng phanh c6 chirc ning ABS

fiak I: Subsns Ouiback ding rong pladm msdm carsim
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2.1.2. Thiét ldp théng sé xe mé phong theo xe
Kia New Sorento

- bong co 125kW, hop 36 6 cép, hé théng dan
dong chuyén 2WD sang 4WD

- Hé thdng phanh khéng c6 chirc ning ABS

Hinh I: Kis New Sorento dang trong phiin b carsim

2.2. Md phéng trén phin mém carsim

2.2.1. Trwong hop leo doc ¢ mdt dwong go ghé

*Tién hanh mé phong

- Khéi dong carsim

- Vao Datasets chon muc Event — Driven test
va chon muc Event: Shift 2WD to 4WD

- Thiét 1ap cho 2 xe Subaru Outback va Kia
New Sorento

-Thuc hi€én m6 phong 2 xe cung luc

Hinh 3: Hinh dnh md phing 2 xe trén carsim

*Két qua sau khi m6 phong:

Hlinh 42 £3 1k o B 15 -.';-}'rﬂﬂ; D Ty vl che inpc hip s

*Phén tich do thi ta thdy tdc do dong co ctia xe Subaru
Outback lu6n cao hon va khong bi tat may, toc do truc thir
cap hdp so ctia xe Kia New Sorento & khoang gidy thir 6.5
¢0 gia tri am the hién xe bi chét may sau d6 khoi dong lai.

Hinh 5: Bidu dis momen xodn truvén lyc tpi binh xe
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*Phan tich biéu d0 ta thiy momen tai banh xe cua
Kia New Sorento khi leo déc hau nhu c6 gid tri
bang 0 do d6 xe rat kho leo 1én ddc con xe Subaru
Outback duoc duy tri déu din cho thay hé thong
dan dong 4 banh chil dong hoat dong hiéu qua hon.

Foe I
Hinh 6: Bitu 48 bidu thj trang thdi tay sb
*Phan tich biéu do ta nhan thiy xe Subaru Outback
luén duge duy tri déu dan ¢ tay sb 1 con xe Kia
New Sorento ¢ khoang thoi gian 6.5-8 gidy xe phai
tra vé s6 0 va thuc hién lai do xe bi ngung lai.

2.2.2. Truong hop xe di chuyén trén bé mdt go ghé

*Tién hanh mo phong

- Khéi dong carsim

- Vao Datasets chon muc Event — Driven test va
chon muc Procedure: Shift 2WD to 4WD

- Thiétap cho 2 xe Subaru Outback va Kia New Sorento

- Thiét I4p hinh dang mit duong

- Thuc hién mé phong 2 xe cung lic

Hinh 7: Hish deh g3 phieg I xe trin 4 mt b ghi wsin phis méss carsm

*Phén tich két qua

*Phan tich dd thi ta thay téc do dong co va tdc
do truc hop s6 xe Subaru Outback ludn duge duy
tri tot hon so voi xe Kia New Sorento.

*Phan tich do thi ta théy momen tai banh xe cua
Kia New Sorento co gi4 tri thap hon so vi momen
tai banh xe ctia Subaru Outback tir d6 ta c6 thé két
luén xe Subaru Outback van hanh trén duong nhép
nho co dong hon.

*Phan tich biéu d ta thdy xe Subaru Outback [uén
dat van toc cao hon xe Kia New Sorento cho théy tinh
vuot trdi ctia hé thong dan dong 4 banh chi dong.

2.2.3. Truong hop tranh va cham khén cdp

*Tién hanh mo phong:

Khéi dong carsim

Vao Datasets chon muc Event — Driven test va
chon muc Procedure: Accident avoiding driving
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Thiét Iap cho 2 xe Subaru Outback va Kia New Sorento

Thuc hién mo6 phong 2 xe cung lic

*Phan tich két qua

*Phén tich d thi ta thay toc do banh xe cta
Kia New Sorento tir gidy 11 vé gan gia tri 0 cho
thdy banh xe bi tinh trang b6 cting con xe Subaru
Outback khong bi b6 ctiing

*Phan tich biéu dd ta thiy dugc kha ning giir
hudng 1ai ctia Subaru Outback gén dat dugc muc
tiéu dé ra theo 16 trinh duoc thiét ké trude d6 do hé
thong dan dong 4 banh chi dong giup cho xe cd
kha nang giir kha nang 1ai tot nht.

*Phan tich biéu do ta thay xe Subaru Outback
st dung h¢ théng dan dong 4 banh chu dong ludn
dam bao kha nang danh 14i con xe Kia New Soren-
to bi mét kha ning 1ai do banh truc bi b cimg khi
tranh va cham khan cap.

III. KET LUAN

St dung phin mém carsim dé xdy dung mo
hinh héa va mo6 phéng 6 t6 Subaru Outback dat
duogc két qua nhu sau:

Sau khi thuc hién md phong va phén tich cac dir

liéu két qua ta thay ring xe Subaru Outback da thé
hién sy vuot trdi trong cac thi nghiém mé phong
bang phan mém carsim.

Xe Subaru Outback c6 kha ning leo ddc tbt
va khong bi tit may khi leo dbc, téc do dong
co 6n dinh

Xe Subaru Outback c6 momen xoan tai banh
xe 16n, van tdc cao, gitip xe chay trén duong nhap
nh rét tét

Xe Subaru hé théng phanh rat tét, khong bi bo
ctng khi va cham khan cép, gitip xe diéu khién
hudng i tt, xe an toan khi phanh gip

Nhing két qua trén c6 duoc mot phan do hing
xe Subaru da g dung 2 cong nghé tién tién trong
linh vyc 6 t6 hién nay

Cong nghé dong co boxer kiéu xép xylanh nim
ngang dbi ximg

Cong nghé dan dong 4 banh toan thoi gian dbi
xung - Symmetrical All - wheel Drive (SAWD)

Vé co ban, Symmetrical AWD 14 hé thong dan
dong 4 banh toan thoi gian thong minh do chinh
Subaru nghién ctru va phat trién.

Loi cam on: Téc gia xin chan thanh cam on sdu sic dén quy thay c6 Khoa Pong luc, truong Cao dang
Nghé Can Tho véi cac chinh sach khuyén khich nghién ctru khoa hoc va tao diéu kién thuén loi dé tac
gia thuc hién nghién ciru. Chan thanh cAm on cac ban sinh vién da déng hanh va hd trg chung toi trong
qua trinh nghién ctru. Bai bao nay ciing 13 cong trinh nghién ctru khoa hoc cép trudng niam 2026 xin chan
thanh cam on quy thy c6 cung cac ban sinh vién luén dong hanh nghién ctru.
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