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TOMTAT

Tinh toan két ciu than xe buyt véi su két hop thuce té san xudt tai Cong ty Co Khi Giao Thong Vén Tai
Sai Gon Samco. Nghién ctru phén tich va tién hanh xay dung mo hinh tinh toan bang phuong phap
Phén tir hitu han, phan tich tat ca cac truong hop chiu tai khac nhau, trang thai (ng suét, do bén cac
phan tir trong két cau than xe buyt. Cac phan tir két cdu than xe buyt dugc phan tich va toi vu hoa
nham 1am giam trong lugng toan bd két céu, gia thanh san Xuét, tang tinh nang dong luc hoc cua xe.

ABSTRACT

The calculation and optimization Bus Framework were combined with the practical manufacture
technology in Saigon Auto-Mechanics Co. Viet Nam. Do reseach on Finite Element Analysis,
different load distribution cases, static and dynamic stress anlysis, the strength of Bus Framework
elements. The elements of Bus Framework have been analysed and optimized for reduction of the
structural weight, cost of manufacture, increasing the dynamic performance.

I. PAT VAN DPE phﬁn tir cdc thanh dam BEAM 4 la phan tir
dam déc trung tong quat nhat. Do than xe c6

Phat trién giao thong cong cong, giam thiéu 6 két cau véi nhieu loai vat tu khac nhau nén

nhiém moi truong, giam thiéu tiéu hao nhién
liu dang la cac van dé da va dang can gial
quyét. Ddong thoi dé phat trlen nganh cong
nghiép 6 t6 & nudce ta hién nay van dé dat rala
lam ting ti 16 nodi dia hoa (IKD), cha yéu la
than xe.
Vi thé, viéc tinh toan, thiét ké, t6i wu hoa, ché
tao than xe buyt phu hop véi cong nghé tai
Viét Nam la v6 cung can thiét. Nhu vay, can
tap trung giai quyét cac van dé sau :

- Phén tich két cAu than xe buyt.

- Phan tich cac truong hop chiu tai than

Xe.
- Tinh toan tdi wu két cu.

II. XAY DUNG MO HINH PHAN TU
HUU HAN

Két ciu than xe 1a két ciu khung xuong chiu
lyc, & day ta tién hanh md hinh hoa toan bg

ng v6i timg phan tir trong md hinh s& xéc
dinh boi thong s6 ddc trung hinh hoc tuong
ung.

Tir viée phén tich két cdu than xe ta tién hanh
xay dung mo hinh PTHH bao gdbm 455
diém, 1458 phan tir va 1184 nut.

Hinh 1 M6 hinh PTHH két c4u than xe buyt
tinh toan



III. TINH TOAN TOI UU HOA KET
CAU

Tir md hinh duoc xdy dung ta nhdn thiy bai
toan tdi uu hod két cAu dat ra co:

- Bién thiét ké: 1a bo thong sé dic trung
kich thuéc mit cit ngang cia cic
thanh dam trong két cdu, hay phan tir
trong cac md hinh can t6i wu.

- Bién trang thai: 1a diéu kién rang budc
hay glO‘l han gia tri ung suat cuc dai
trong tt ca cac phan tir, ddm bao do
bén két cau trong tit ca cac trudng hop
chiu tai.

- Ham myc ti€u: mong mudn dit ra 1a
cuc tiéu hoa téng khoi lugng toan bd

Tiphophién thigt ké
it st phin 1 161 wu

Thiét 1é ban ddu

két ciu, do vat lidu 1a ddng nhét va

dang huéng nén co thé xem ham muc

tiéu 1a tong thé tich tit ca cac phan tur

trong mo hinh.
Qua trinh tinh toan t6i wu cho mot sé phan tur
dic trung dién hinh bang phuwong phap bac
zero (Subproblem), thé hién theo so d6 sau:
Trong do:

ng: so luong qua trinh lap.

ng: sd lwong phuong an thiét ké khong

kha thi.

N,: s6 luong qua trinh 13p tdi da.

Ngi: 86 luong phuong an thiét ké khong
kha thi tdi da.
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IV. KET QUA TiNH TOAN
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Hinh 4.1 Ung suét 16n nhat sinh ra tai dim ngang
dai san chinh trong truong hop chiu uén

Tinh toan kha ning chiu tai két cAu trong tit ca
cac truong hop chiu tal than xe. Gia tri ing
sudt cyc dal xuat hién trong truong hop xe
chiu tai trong ubn 1a 235,2 <[c] = 250 N/mm*
(gi4 tri Ung sudt cho phép vat liéu). Nhu vay,
két cAu than xe hoan toan du do bén trong moi
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Chuyén vi cuc dai

Céc trudng hgp chiu tdi

H inh 4.3 Ung sut 16n nhét sinh ra trong
trueong hop chiu uon

4.2 Tinh toan ti wu

Tinh toan t6i wu cac phan tir ddc trung trong
két cau trong tat ca cac truong hop tac dung
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Hinh 4.2 Chuyén vi 16n nhét sinh ra tai mang
mui trong trueong hop chiu xoan

truong hop chiu tai. Pong thoi, Gng suit cuc
dai xudt hién tai dam ngang san chinh trong
truong hop chiu uén va chuyén vi 16n nhat
xudt hién tai dim thudc mang mui trong truong
hop chiu xoan.

Ousn Wxoin Odoc Ongang

Céc trudng hgp chiu tai

Hinh 4.4 Chuyén vi 16n nhét sinh ra trong
truong hop chiu xoan

cua tai trong. Keét cau toi uvu la két cau dugc
xay dung boi cac phan tr toi vu sao cho khoi
luong toan bo ket cau la nhd nhat nhung van



dam bao d6 bén trong tit ca moi truong hop
tac d yng cua tai trong.

Trong moi truong hop chiu tai trong khac nhau
tién hanh tinh toan t6i wu ta du oc mot bod
thong s bién thiét ké t6i wu twong tng. Nhu
vay, bo thong sb tbi uu trong tit ca cac truong
hop chiu tai s& 1a su két hop cac gia tri cua
ting bién thiét ké.

Pong thoi, khi xac dinh bo thong sb toi wu ta
xdy dung dugc mé hinh tinh véi by thong s6
nay va nhin dugc két qua 1a gia tri thé tich
(hay khI lugng) toan b phan tir trong két ciu
giam 4,12% so voi ban dau.

Trudng hop chiu tdi trong Udn
Best set: 39
SMAX = 249,31 (N/mm?)
VOLUME = 118,11.10° (mm®)

Trudng hgp chiu tdi trong Doc
Best set: 48
SMAX = 230,36 (N/mm?)
VOLUME = 118,06.10° (mm®)

Két qua tinh trong cac truong hop chiu tai khac
nhau thé hién moi quan hé gitra ing sudt cuc
dai trong phan tir (bién trang SMAX), tong
thé tich tat ca cac phan tir trong mé hinh (ham
muc tiéu VOLUME) va sb lan (SET
NUMBER) trong sut qué trinh tinh ti uu.

Trudng hop chiu tii trong Xodn
Best set: 22
SMAX = 230,57 (N/mm?)
VOLUME = 118,01.10° (mm®)

Trudng hgp chiu tdi trong Ngang
Best set: 49

SMAX = 249,29 (N/mm?)

VOLUME = 117,18.10° (mm®)

H inh 4.6 Biéu d quan hé bién trang thai (img suat SMAX) va ham muc tiéu (thé tich VOLUME)
trong cac trudong hop chiu tac dung cua tai trong

IV. KET LUAN VA HUONG PHAT
TRIEN

5.1 Két luan
Tinh toan kiém tra bén tit ca cic truong hop

tac dung cua tai trong dua trén md hinh tinh
xay.

Giai quyét bai toan co hoc c6 ké dén trong
lwong ban than cc phan tir trong két .

Nho vao sy hién thi truc quan két qua tinh toan
gitp xac dinh duoc cac vi tri trong yéu trong
két cu, dé tir d6 d& xut cac phuong an thiét
ké cai tién nham nang cao kha nang tmg xir két
cu khi chiu tai trong cac truong hop khac
nhau.



Két qua téi wu dat duoc giam 4,19% so véi
khoi luong két cau ban dau .

5.2 Huéng phit trién

Khao sat, tinh toan va t6i wu hod cac mdi ghép
trong két ciu.

Nghién ctru sy anh hudéng 16p vo ngoai dén
kha nadng chiu tai trong cua khung xuong than
xe.

Tinh toan kha nang chiu moi, dac biét la tal
cac mdi ghép han.

Tinh toan dao dong két cu do tal trong tac
dung lién tuc thay doi.

Tinh bai toan bién dang 16n két cdu, xay ra
trong truong hop va cham.

Mo phong kha ning tmg xir két cu khi tai
trong tac dung thay ddi theo thoi gian.
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