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MO PHONG PAC TiNH TRUYEN PONG CUA O TO BANG PHAN MEM CARSIM

Cao Thi Nguyén Phuong , Nguyén Pham Huynh Anh
Truomg Cao ding nghé Can Tho

Tom tit: Xa hdi cang phdt trién nhu cau ciia con ngum ciing khong ngung nang lén, xe 0 t6 khong con la mot phuong
tién van chuyén ma né ) phai dap vmg day dii cac yeu cau vé tinh nang an toan va on dinh chuyen dong trén d‘u’ong Dac biét
déi véi cdc vung mién cé dia hinh phirc tap nhie doz nii, du’ng go ghe hodc tron trueot, ... Viéc dam bao tmh on dinh khi
di chuyén ¢ toc do cao hodc dia hinh phwc tap la yéu t6 séng con dé giam thiéu tai nan giao théng. Xe 2 cau chii dong la
mét lwa chon nham dap iemg nhitng yéu cau khat khe dé. Tuy nhién, dé nghién ciru sau vé ddc tinh dong liec hoc ciia mau
xe nay so véi xe 1 cau chii dong truyén thdng thi viéc thir nghiém thwc 1é gap rat nhiéu khé khan, rui ro an toan va dzéu
kién sdn bai. Tir nhitng kho khén trén dé tai “Mé phong ddc tinh truyén déng ciia 6 t6” la hét sirc can thiét, cung cdp co
so dir liéu quan trong dé danh gid, phan tich va téi wu héa khd nang vin hanh ciia dong xe nay treée khi dwa vao cdc kiém
nghiém thuc #é.

Tir khéa: Dan dong bon banh (AWD), phan mém CarSim, dan djng hai banh (2WD).

SIMULATION OF VEHICLE DRIVETRAIN CHARACTERISTICS
USING CARSIM SOFTWARE

Abstract: As societal development accelerates, the requirements placed on automobiles continue to increase. Modern
vehicles are no longer expected to function solely as means of transportation but must also satisfy stringent demands in
terms of safety and driving stability. These requirements are particularly critical in regions characterized by complex
terrains such as mountainous areas, uneven roads, or low-adhesion surfaces. Ensuring vehicle stability under high-speed
operation or challenging road conditions is a crucial factor in reducing traffic accidents. All-wheel drive (AWD) vehicles
are an option to meet those stringent requirements. However, comprehensive investigation of the dynamic characteristics
of all-wheel drive AWD vehicles in comparison with conventional two-wheel-drive (2WD) vehicles through experimental
testing is associated with significant challenges, including high costs, safety risks, and limitations in test facilities and
operating environments. 10 address these issues, the study entitled “Simulation of Vehicle Powertrain Characteristics” is
conducted to provide a reliable simulation-based approach for analyzing and evaluating vehicle powertrain performance.
The proposed research offers essential data and insights for assessing, comparing, and optimizing the operational
characteristics of AWD vehicles prior to physical testing and experimental validation.
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I. PAT VAN PE

Phan mém Carsim duoc x4y dung va phat trién
boi cong ty Mechanical Simulation Corporation
coO tru sé tai Ann Abor, Michigan, chuyén cung
cap cac tmg dung mé phong tuong tic 3D. Ra doi
vao nim 1996, dén nay

Carsim thuc hi¢n cac m6 phong du doan vé o
t0, cac chuyén dong cua xe dua, chd khach, xe tai
nhe va cac loai xe ti¢n ich..

Trong pham vi nghlen ciru nay, tap trung vao
viéc tng dung phan mém Carsim, mot cong cu md
phong dong luc hoc hang dau dé phan tich danh
gia xe 1 cau chu dong va 2 cau chu dong. Day la
nhirng yéu t6 anh huong truc tiép dén tinh 6n dinh a
va kha nang bam duong cia xe, doi hoi mot mo ~ CarSim
hinh hoa chinh x4c dé danh gia dung hiéu ning. — .

Muc tiéu cudi cung 13 cung cdp mot mo hinh Hinh 1: Cac nut trén man hinh lam vi¢c
s0 hoa, lam co s& cho cac phén tich chuyén sau vé II. NOI DUNG NGHIEN CUU
tinh ndng an toan chuyén dong cua 2 dong xe nay. So sanh dac tinh truyén dong gitra xe 1 cau chu

Mot so nut chirc nang trén man hinh lam viéec  dong va 2 cau chu dong
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- Khéi dong carsim.
- Vao Datasets chon muc Event - Driven test
va chon muc Event: Shift 2WD to 4WD.
- Lya chon cong sut cua dong co.
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banh xe 1 cau chi dong gan bang 0 nén xe khong
thé 1én ddc ndi, cho thdy xe 2 cau rat manh va
co déng

Biéu d6 trang thai tay 5O truyen cho thiy &

"-.-"dleu kién 2 ludn giir tay s6 1, & diéu kién 1 thi tai

* khoang thoi gian 14,8s phai chuyén vé s6 0 va bt
dau thuc hién chuyén qua 2 ciu cha dong nén tir
khoang thoi 14,8 dén 16,3s 14 thoi gian xe ngimg

Biéu d6 ti 1& gia toc theo phuong doc thé hién

; cho thiy liic ban dau 2 xe chay v&i gia toc gan nhu

nhau nhung xe ¢ diéu kién 2 tir kho ang 10,5s cho

* thiy on dinh.

I1. KET LUAN

Hinh 2: Bdng lwa chon cdc dac tinh cua xe
Tuong tu tiép tuc tao mot Datasets mai dit tén
la xe 2 cau.
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Hinh 3: Bdang lwa chon cdc ddc tinh cua xe.

- Set run color va chon mau den.

- Dong xe A Class Hatchback.

Thuc hién mo6 phong 2 xe cung mot luc.

- Chon muc Overlay va chon xe 1 cau.

- Nhin Run Math Model, chd chay xong ta
nhén Animate.

_“_ &

Hinh 4: Hinh mo phong.

Két qua m6 phong cho thay ¢ diéu kién 2 xe
chay leo dbc tt hon.

Phan tich két qua mé phong.

Do thi ti 16 toc do vong tua may va cac truc hop
s6: thé hién cho théy tde do dong co & diéu kién 1
1én hon so v&i diéu kién 2.

Biéu d6 moment truyén Iuvc tai banh xe: &
truong hop nay, khi 1én déc hau nhu moment tai

Day cling la nhﬁ:ng phﬁn chinh trong viéc thiét
lap céc thong s6 dé phan mém c6 thé mo phong va
danh gia. Ngoai ra, dé hd trg viéc mo phong dugc
chinh x4c va tryc quan nhat, phan mém CarSim
con hd tro thiét 1ap cac thong s6 vé bién dang mép
md duodng, anh hudng cua cac yéu to bén ngoai
dén su van hanh xe.

Phan mém CarSim c6 tac dung mo phong cac
bién dang do 6n dinh cho toan hé théng cua xe
thong qua cac thong s6 va duong dic tinh ma
ngudi ding dé xuét dé rdi so sanh voi tiéu chuan
an toan trong gi6i han duge cho phép, tinh tdi wu
clia timg hé thong va co tinh tryc quan dé so sanh
véi céc tinh toan thiét ké cu thé.

Thong qua qué trinh md phong chung ta c6 thé
nghién ctiru mot cach truc quan duge cac thay déi
clia timg hé thong trén xe trong nhiing diéu kién
lam viéc khac nhau.

Phan mém rat da dang tao diéu kién cho ta c6
nhiéu bién dang dé chon lua, kha nang mo hinh
hoa nhanh, manh va chinh xéc, giai quyét duogc
nhiéu van d¢ trén may tinh trudc khi ra thyc té
kiém nghiém, c6 thu vién phén ttr 1on dé dang truy
cap tham khao, xuét dd thi chinh x4c va cho phép
xir 1y 61 wu. Tir d6 gitip cho cong viée thiét ké va
kiém nghiém rat ngan thoi gian san xuat.

Bén canh cac uu diém trén ching ta cling thiy
rang van con nhiéu thiéu sot dé hoan thién cho
day du 1 qué trinh kiém nghiém: Chua tinh dén
dd bén, tudi tho, gi6i han cho phép chiu bén cua
hé théng, san phém,

Huéng phat trién tiép theo 1a nghién ctu vé
murc do déng déu 6n dinh va tao diéu kién cap
nhat thém theo diéu kién tiéu chuan lam viéc ¢
nude ta dé mang tinh thi truong Viét Nam nhiéu
hon nita, dé gop phan vao viéc ning cao chét
lugng ciing nhu tinh tién 1¢1, an toan cho ngudi su
dung. Bac biét nghién ctru sdu hon nira vao tinh
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toan anh hudng dong luc hoc vi hau nhu hién nay  toan 1y thuyét, sir dung phan mém CarSim dé mo
¢ nudce ta chua duge pho bién nhi€u va n6 cling phong cac tinh toan thiét ké 1y thuyét, dat cac tinh
anh hudng tryc ti€ép dén muc ti€u thyu nhién liéu toan d6 vao moi truong van hanh mo phong thyc
cung cac ddc tinh khac. Va dua trén co s¢ tinh té dé kiém tra kiém nghiém.

TAI LIEU THAM KHAO

File huéng dan (pdf) str dung phan mém carsim: Mechanical Simulation (CarSim Quick Start Guide).

Cac file bai tap nhd ctia nhirng sinh vién co khi dong luc.

Giao trinh O T6 1 (GVC. TS. Lam Mai Long) va O T6 2 ( GVC. MSc. Piang Quy ) cuia Truong PH
Su Pham K§ Thuat Tp.HCM.

http://www.carsim.com./

http://123doc.vn/document/944087-nghien-cuu-phan-mem-carsim-trong-mo-phong-kiem-nghiem-
o-to.htm?page=6 (Phan 1, Chwong II, muc 2.1).

http://123doc.vn/document/944087-nghien-cuu-phan-mem-carsim-trong-mo-phong-kiem-nghiem-
o-to.htm?page=6 (Phan 1, Chuong II, muc 2.2).

http://123doc.vn/document/944087-nghien-cuu-phan-mem-carsim-trong-mo-phong-kiem-nghiem-
o-to.htm?page=6 (Phan 2, chwong I, muc 1.3).
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