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Tom tit

Dong xe tai nho ngay cang dugc sy dung rong rai ¢ Viét Nam do tinh
da dung cua no. Trén xe tai nho, khung xe la mét bo quan trong trong
chu trac cua 6 t0. Viéc danh gia do bén cta khung xe trong diéu kién
thyc té 1a can thiét va dang ngay cang dugc quan tim va nghién ciu.
Bai bao di phan tich d6 bén ciia khung xe va khao st trang thai ing
su cua khung xe dudi tdc dung cuia tai trong dong cia phan luc tir
mat dudng. Céc gia tri phan lyc tor mat dudng duge lay tir m6 hinh
dong lyc hoc theo tidu chudn ISO 8608:1995. Viéc st dung phuong
phap phan tir hitu han trong tinh toan gép phan phan tich hon cau
trac khung ciing nhu vi nguy hiém ctia khung khi xe di trén duong.

Abstract

Light trucks are ever more pervasive due to its versatility. The frame
is an important part of the structure of a light truck. The evaluation of
frame durability in practical conditions is not only necessary but also
tends to be increasingly considered and researched. This article
analyzes the durability of the frame and examines the state of the
frame under the effects of the dynamic loading of the road surface.
The dynamic loading values derived from the dynamic model are
based on ISO 8608:1995. The use of finite element method in
calculation contributes to the analysis of the frame structure as well
as the danger of frame when light trucks moving on the road.
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1. TONG QUAN

Hién nay ¢ Viét Nam, nganh cong nghiép 6 to tuy van dang & giai doan phat trién so voi
cong ngh¢ cua mdt sO nudc nhu My va Nhat Ban nhitng da cé nhirng budce tien lon. Viéc nghién
ctru phat trién nham ngi dia hoa cac san pham 1a hét strc can thiét. Khung xe tai dugc phat trien
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cach day hon 30 niam, tuy nhién sy thay doi la khong nhiéu [2]. Diéu nay cho thdy su phat trién
clia cdu tric ndy van con chdm va 6n dinh. Nhiéu nghién ciru trong nganh 6 t6 da c6 co hoi tham
gia vao cong nghé san xut phat trién khung gam dic biét 1a dong xe tai ¢& nho.

Khi 6 t6 chuyén dong trén duong, khung xe tai khong nhiing chiu tac dong cua tai trong do
cac cum chi tiét dat trén khung ma con chiu tai trong tir cac gia tri phan lyc cia mat dudng gay ra
khi 6 t6 di trén nhirng du:ong khong bang phang Khi xe di trén duong trong mot qua trinh dai s€
gay ra moi cau trac & ca mo1i ndi co hoc lam giam do bén cua khung xe. Bén canh dé, nghién clru
d6 bén két cau thuong phai ap dung voi mot ddi twong cu thé, ¢ ddy 1a khung xe tai nho san xut
va lap rép tai Viét Nam. Tuy nhién, v6i dbi tuong nay, mot sé nghién ciru trude day chua chi
trong t&i gidi quyét bai toan anh hudng cua tai trong dong ma chi yéu nghién ctru dao dong riéng
ctia khung [4, 5, 6] hodc giai quyét mot sb bai toan tinh ctia khung [3].

Dé giai quyét van dé nay, nhom tac gia da nghién ciru bai toan dong khi xe di trén duong
dudi tac dung cua tai trong dong [1]. M6 hinh tai trong dong két hop v6i phuong phap phan tir
hitu han nham tinh toan va khao sat phan tmg ctia khung xe dudi tic dung cua tai trong dong khi
di trén cac md hinh dudng ISO va thong s6 dau vao cho bai toan moi. D6i twong nghién clru ciia
bai toan 1a xe tai tu d6 loai nho CT3.25D2 cb tai trong 3.25 tan duoc lip rap tai Viét Nam. Céc
nghién ctru gop phan tao co s& cho nhirng nghién ciru sau vé bai toan moi ciia khung xe, dong
gop co s& khoa hoc cho qua trinh hoan thién thiét ké 6 t6 néi chung.

2. XAY DUNG MO HINH KHUNG XE TAI
2.1. M6 hinh khung xe

Mb hinh khung xe dugc xdy dung tir mé hinh thuc té, sau d6 xay dung nén mé hinh 3D
nho phdn mém Solidworks véi kich thudc co ban tong chiéu dai 6430 mm, chiéu rong 1320 mm
va trong tai 3250 kg. Khung xe bao gém cac thanh chit C 1ong chay doc, dugc lam bang thép
C20 v6i md dun dan hdi 380 Mpa, hé s6 Possion 0,28 va khdi lugng riéng 7870 (kg/m’). Trén
khung c¢6 vi tri dé lép cac cum chi tiét nhu cum dong co, buéng lai, hé théng truyén luc va cac
md nhip trude, sau, can nhip cua nhip phu.

Trong nghién ctru nay, nhdm phuc vu cho qué trinh tinh toén, nhém tac gia da don gian
hoa mé hinh tinh toan cac cau tric hinh hoc khong anh huong t6i gia tri ing sut nhu cac 15, loai
b6 cac dinh tan. Coi nhu cac thanh ddm doc va dam ngang lién két tuyét ddi cting, bo qua céac
mbi han. Céc gi tri tai trong ciia cac khdi dong co, thung hang, budng 1ai phan bd déu trén bé
mat khung.

Hinh 1. M5 hinh khung xe Hinh 2. M6 hinh phan tir hiru han
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2.2. M hinh phin tir hiru han

Chia Iu6i 12 mot budc quan trong trong bai toan phan tir hiru han. Bé dam bao d6 chinh xac
va toc do cua bai toan viéc chua ludi can dua trén dic diém két cu cua khung va céc tiéu chi
danh gia va kiém soat chat luong phan tir ludi ciia phan mém ANSYS [8]. Trong nghién ctru
nay, khung xe dwgc md hinh hoa dya trén sy két hop giira phan tir tir dién (Tet 10) két hop véi
cac phan tir 1ap phuong (Hex 20, d6i voi cac phan tir & 16p bién) gop phan giam thoi gian tinh
toan ma van dam bao do chinh xac cho mo hinh tinh. Phuong phap chia luéi sir dung trong
nghién ctru nay la phuong phap tu dong, sau d6 co hi€u chinh mat do ludi dé dam bao céc tiéu
chudn vé chia luéi (cac tiéu chuan cia ANSYS). Sau khi chia luéi mé hinh khung xe c6 183218
phan ttr, 92722 nit va chét lugng phan tr dat 0,765 duoc thé hién trong hinh 2.

3. KET QUA NGHIEN CUU
3.1. M6 hinh dudng theo tiéu chuin ISO 8608:1995

ISO 8608:1995 [7] 1a tiéu chudn vé map mdé mit dudng duoc sir dung phd bién nhit hién
nay trong cac tinh toan dong lyc hoc 6 t6. Tiéu chuan nay phan biét cac dang dudng theo mat do
phd ning lrgng (PSD) va chia chiing thanh 8 loai v6i ky hiéu quy wdc tir A dén H.

Trong nghién ciru nay, 2 loai dudng theo tiéu chuin ISO 8608:1995 di duoc thir nghiém
bao gdm dudng D-E (dudng xiu), duong E-F(duong rat xdu) da duoc khao sat. Pay ciing 14 cac
dang duodng thuc t& ma xe tai nho thuong xuyén hoat dong. Mép mo mat duong dugc dat déu
trén 2 vét banh xe. Hinh 3, 4 twong duong v6i mip mo mit dudng trén quing chiéu dai 250 m.
Xe chuyén dong thing véi van tdc thir nghiém 40 km/h, ddy ciing 1a van toc ma xe thuong hoat
dong khi di trén dudng.
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Hinh 3. Mip mo6 mit duong D-E (v = 40 km/h) Hinh 4. Mip m6 mit duong E-F (v = 40 km/h)

3.2. T4i trong dat 1én khung xe

Trong phan tich ndy, nham danh gia d6 bén ciing nhu khao sat phan tng cua khung dudi
céc gia tri tai trong dong khi xe chay trén duong tiéu chuan ISO. Céc tai trong tinh dugc dat 1én
khung bao gdom: khdi dong co 8350N, khéi budng 1ai 1690N, khdi thung hang 12400N, khoi
hang 32500N dugc dit phan bd trén bé mat khung coi nhu tai trong cic cum khong thay doi
trong qué trinh hoat dong. Cac gia tri tai trong dong tac dung lén khung la céc gia tri phan luc
(F11, F12, F21, F22) tir mat dudng theo tiéu chuan ISO c¢6 vi tri & giita cac vi tri 1ién két nhip véi
khung (cac vi tri E, F, G, H tuong tng trén hinh 5).
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Hinh 5. Diéu kién bién cta khung trong duédi tic dung cua tai trong.

Gia thiét trong tam quan tinh ciia mé hinh khung khong thay d6i trong qua trinh chuyen
dong, ngam han ché chuyén vi theo phuong x, y va han ché quay theo phuong x, y, z tai diém I
nam tai tdm quan tinh cua khung trong qua trinh chuyén dong véi gia tri thay doi theo thoi gian.
Céc gia tri Iyc tic dung 1én khung xe thé hién trong hinh 5.

3.3. Khi xe di trén dudmg D-E

Nhim giam thoi gian tinh toan nhung van ¢am bao do chinh x4c ctia bai toan, trong nghién
ctru ndy chi tién hanh thir nghiém trong 5s dau tién khi xe di trén duong D-E. Luc niy céc gia tri
tai trong dong dat 1én khung xe 1a cac gia tri phan lyc tir mat duong tac dung duogc thé hién trén
hinh 6 va gia tri tai trong dong tai trong tam ctia khung xe.
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Sau khi khao sat trong 5s dau tién khi xe chay trén dudng D-E (duong xu) v6i van toc thir
nghiém 40 km/h. C6 thé thay, gia tri (ng suat thay do1 theo thoi gian kha rd rét. Gia tri mg suat
16n nhat trén khung & 52,9 Mpa tai 4,3s khi xe bat dau di 1én map md luc nay gia tri luc tac dung
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1én cau trude ting cuc dai 24500N thé hién trong hinh 8, ing suat 16n nhét tdp chung ¢ vi tri mau
nhip trudce. Vi tri nguy hiém trong suot qua trinh hoat dong cia xe thuong xuyén xuat hién & cac

vi tri cdc mau nhip. Tuy nhién gia tri tuong doi nho, xe van hoat dong 6n dinh.
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3.4. Khi xe di trén duong E-F
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Hinh 12. Gi4 tri img suat 16n nhét trén khung
theo thoi gian khi xe di trén duong E-F
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Hinh 9. Phd ung suit trén khung tai 4,3s
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Hinh 11. Téi trong dong tai trong tam cia khung
xe (v =40 km/h, duong E-F)

Hinh 13. Phé ung sudt trén khung tai 4,6s trong
truong hop xe di trén duong E-F
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Trong thir nghiém khi xe di trén duong E-F (dudng rat xau) tién hanh thir nghiém tir 10-
20s nham khéo sat qua trinh xe di 1én mip mo. Ngoai cac gia tri tai trong tinh dat 1én khung,
cac tai trong dong dat 1én khung xe co gid tri nhu trong 10 va hinh 11 gdm céc tai trong dong
ctia phan Iyc tac dung tir mat duong 1én khung xe theo tiéu chuan ISO va tai trong tai trong
tdm cua khung.

Sau qua trinh khao sat ¢ thé thdy, gia tri ing suit 16n nhit trén khung thay doi lién tuc
theo thoi gian nhu trong hinh 12, gi4 tri (mg suét 16n nhat trén khung dat gia tri 75,92 Mpa tai 4,6
s dugc thé hién trong phd tmg suat trong hinh 13, vi tri c6 g suat 16n nhat van tai mau nhip
trudc tuy nhién van co gia tri nhd hon rat nhiéu so v6i gidi han bén cia vat lidu 1a 380 Mpa. Ung
sudt 16n nhat thudng xuyén tap trung & vi tri cac mau nhip gy hiém téi d6 bén khung sau mot
thoi gian str dung.

4. KET LUAN

Bai bao da trinh bay phuong phap tinh toan do bén khung xe tai nho 3.25 tan san xuét lép
rép tai Viét Nam khi xe di trén duong tiéu chuin ISO. Két qua ctia nghién ctru cho phép danh gia
d6 bén tinh cta khung khi chiu tai trong dong thuc té. Phuong phap va két qua nghién ctru ciing
co thé duoc sir dung dé mo rong trong viée khao sat do bén moi ciia khung xe khi di trén duong
méap md (trang thai thuong xuyén chiu tai ciia khung) Nhing két qua nay cho phép danh gia chat
luong cua khung xe tai nhe trong qua trinh ndi dia hoa san pham trong nudc. Tuy nhién, dé co
két qua bai toan chinh xac hon cin c6 nhirng thi nghiém nham danh gia chinh xac hon két qua
nghién ctru. Ngoai ra ciing can c6 nhitng nghién ciru hoan chinh vé d bén cua khung trong bai
toan moi ciing nhu cac md hinh dudng con lai va trong truong hop phanh, ting tdc, quay vong.
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