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TOM TAT

Va cham lién hoan trén cao téc 1a mot trong nhirng dang tai nan giao thong
nghiém trong tai Viét Nam, dic biétlién quan dén xe sedan bi kep giita cac xe tai
1én. Nghién ciu nay st dung phwong phép phan tir hitu han (FEM) v&i phin
mém LS-DYNA dé phéan tich bién dang két cdu xe sedan (m6 hinh Dodge Neon)
trong cac kich ban va cham lién hoan v&i dai téc d6 20-60 km/h. Két qua cho
thiy mirc d6 xAm 14n khoang hanh khich vwgt nguwdng Poor theo tiéu chuin cta
vién ddm bdo an toan dwdng cao tdc (IIHS) tai téc d6 trén 50 km/h, tp trung tai
cOt A, ddm doc va twdng lira. D xuat ci tién bang thanh hap thu ning lwong (c6
cac nép gap (trigger) ban ciu, thép DP600) gidm xam l4n 40-54%, ting ning
lwong hip thu riéng (SEA) 18%. Nghién ciru déng gop co s& khoa hoc cho viéc
nang cao an toan 6 t6, v&i y nghia thuc tién trong san xuit va chinh sach giao
thong.
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ABSTRACT

Multiple-vehicle collisions on highways constitute one of the most severe types
of traffic accidents in Vietnam, particularly those involving sedan vehicles
sandwiched between large trucks. This study employs the finite element
method (FEM) using LS-DYNA software to analyze the structural deformation
of a sedan vehicle (Dodge Neon model) in multiple collision scenarios across a
speed range of 20-60 km/h. The results reveal that intrusion into the passenger
compartment exceeds the "Poor" threshold as per Insurance Institute for
Highway Safety (IIHS) standards at speeds above 50 km/h, with primary
concentrations at the A-pillar, longitudinal beam, and firewall. The proposed
enhancement, incorporating an energy-absorbing beam (hemispherical trigger,
DP600 steel), reduces intrusion by 40-54% and increases specific energy
absorption (SEA) by 18%. This research provides a scientific basis for
enhancing automotive safety, with practical implications for manufacturing and
traffic policy.
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Phdn tich va cdi tién két cdu 6 t6 dong sedan sau va cham lién hoan trén cao téc ...

1. Gidi thiéu

An toan giao théng ludn la vin dé quan tim
hang dau trong nganh cong nghiép 6 t6, dac biét tai
Viét Nam v&i hé théng dwong cao toc ngay cang
mé& rong va lwong phwong tién gia ting nhanh
chéng. Theo thong ké tir Cuc Pwong bd Viét Nam
(tinh dén 15/3/2023), s6 lwong 6 t6 lwu thong da
vuwot moc 5 triéu xe, kéo theo nguy co gia tang cac
vu tai nan, dac biét la va cham lién hoan trén cao
toc noi phwong tién di chuyén véi téc do cao (80-
120 km/h) va khoang cach ngan [1]. Cic vu va
cham lién hoan, thwong gitra xe sedan va xe tai lon,
gdy hau qua nghiém trong, véi ty 1€ ti vong
17.7/100.000 dan theo Global Status Report on
Road Safety 2023 cia WHO, cao hon trung binh
chau A-Thai Binh Dwong (15.2) va Pong Nam A
(14.4) [2],[3]- Tai Viét Nam, trong 10 thang nam
2025 (tr 15/12/2024 dén 14/10/2025), toan
quoc xay ra 15.251 vu tai nan giao thong, lam chét
8.515 nguoi va bi thwong 10.204 nguwdi, véi nhiéu
vu tip trung vao va cham lién hoan trén cao toc [4].

Hinh anh tlr cac vu tai nan thwc t€ nhw trén
Quéc 16 55 (Binh Thuan, 1/1/2020) (Hinh 1) cho
thay than xe sedan bi bién dang nghiém trong khi
bi kep giita hai xe tai, din dén xadm l4n khoang
hanh khach va ton thwong 1én. Ty 1é tir vong cao
gap 2-3 1an so véi va cham don 1é do lwce nén lap lai
va chénh léch khéi lwong (xe tai 10-20 tin so véi
sedan 1.5 tan). Két ciu xe sedan khung swon lién
khoi (unibody) dwoc téi wu vung hip thu nang
lwong va cham (crumple zones), nhuwng dé xAm l4n
khoang hanh khach trong va cham lién hoan, gay
chi s6 chan thwong dau (Head Injury Criterion -
HIC) virot 1000 theo NHTSA [5].

— o o

Hinh 1. Tai nan giao thong lién hoan gitra 3 xe tai ngay
tw S6ng Phan.

Hau hét cac nghién ctru hién tai tip trung vao

va cham truc dién hodc tir phia sau, thiéu chuyén
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siu vé va cham lién hoan vé&i lwc tac dong phirc tap
do nhiéu phwong tién. Trong nwéc, cac nghién ctiru
nhw ctia N.T.TAm va N.C.Thanh [6] phan tich va
cham xe khach véi chi s6 ton thwong dau-co veot
1300% ECE R94, hodc N.P.T.Lwu [7] t6i wu cdn
trwdc theo IIHS bang cach gia ¢6 cot A, dam doc
khoang déng co va khoang hanh khach. Ngoai
nuéc, A. Deb [8] cai tién khung nhém bang LS-
DYNA vé&i 6ng chiu luc, gidam F_max 15-20%; Pooja
Doke [9] m6 hinh héa giam trong lwong nhuwng
canh bdo gidm hap thu nang lwgng. Cac nghién ctru
gan diy nhan manh twong tac da xe trong chudi va
cham [10].

Trong bdi canh do6, bai bdo nay ké thira mo
hinh sedan Dodge Neon va xe tai HGV-38, xay dung
kich ban va cham lién hoan nhiéu xe, phan tich cac
chi tiéu bién dang, chuyén vi khung va dé xam lan
khoang hanh khach theo tiéu chuin IIHS, déng
thoi dé xuit va danh gid hiéu qua cua hai giai phap
tang clrng két ciu (thanh hap thu doc dam doc va
thanh tang crng quanh cot A - twong lra). Muc
tiéu la Iam ré mic do nguy hiém cta va cham lién
hoan va dé xuit ciu tric cai tién kha thi nham ning
cao mirc bdo vé nguwdi ngoi.

2. Mo hinh va phwong phap mé phéng
2.1. M6 hinh xe sedan va xe tdi

Mo hinh xe con s dung trong nghién ctru la
sedan Dodge Neon dwoc xdy dung tir bo dir liéu
céng b6 ciia NCAC [11] (Hinh 2), bao gom day du
két cau khung vo, khoang dong co, khoang hanh
khach va khoang hanh ly. Mé hinh da dwoc kiém
chirng bang cach so sanh véi két qua thir nghiém
va cham thyc (NCAP) trong cac nghién ctru trudrc,
dam bao do tin ciy vé trwong (ng sult va bién
dang toan cuc.

Thong s6 mé hinh phan ti hitu han cia Dodge Neon 1996

VIN 3P3ES47C3TT218917

Tép: Neon- V04.key
S6 lugng chi tiét
S6 lugng nat

S8 lugng phan tir khai
S8 lugng phan tir dam/thanh -63

S6 lugng phan tir 1o xo -8

S6 lugng phan tir khéi luong -305

S8 lugng phan tir tdm méng(vd) -269249
Téng s6 phan tir -272485

-370
-285910
-2860

Hinh 2. M6 hinh phin t& hitru han xe sedan[11].
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Xe tai nang lwa chon la HGV-38[12], m6 hinh
héa dang khung san, cabin va thung hang v&i khéi
lwong twong dwong xe container dién hinh trong
diéu kién Kkhai thac. K&t cdu khung swon xe tai
dwoc 14y & mirc do chi tiét vira phai, nhdn manh
dén do clrng téng thé dé tai hién ding chénh léch
dé6 clirng - khoi lwong giira xe tai va xe con.

e L)
A

Hinh 3. M6 hinh phin ti¥ hitu han xe tai 1on.
2.2. Kich bdn va cham lién hoan

Hai kich ban va cham lién hoan dwoc thiét lap
nhu sau:

Trwong hop 1 (TH1): Xe tai A di chuyén véi cac
van toc 20; 30; 40; 50; 60 km/h, va vao phia sau xe
sedan B dang dirng, phia truéc B la xe tai C cling
dang dirng. Thoi gian mé phéng t=0,2 s.

v =20460 km/h

v=0km/h

Hinh 4. Hinh dnh m6 phdng va cham lién hoan trong
TH1.

Trwong hop 2 (TH2): Xe tai A di chuyén véi van
téc 20; 30; 40 km/h, xe sedan B chuyén dong véi
van téc 20 km/h, xe tai C phia trwéc dlrng yén, thoi
gian mo6 phongt=0,2s.

v = 20240 km/h v=20km/h

—poe ¢ wmn, ygEm—_

(A) (B) (©)

v=0km/h

Hinh 5. Hinh 4nh m6 phdéng va cham lién hoan trong
TH2

Cac kich ban nay mo phdng tinh hudng dién
hinh trén cao téc khi xe tai phia sau khéng kip
phanh, ddm vao duéi xe con va diy xe con dam tiép
vao xe tai phia truérc, tao ra chudi va cham nén doc.

2.3. Thiét Idp mé phdng LS-DYNA

M6 hinh phan ti hitu han cta xe sedan va xe tai
dwoc xay dung cht yéu bang cac phin tir v (shell)
4 nut, d6 day phan t& phan anh chiéu day vt liéu
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thwc té theo dir liéu NCAC. Cac tiép xdc gilra xe -
xe va xe - mit dudng dugc khai bdo bang thuat
toan
CONTACT_AUTOMATIC_SURFACE_TO_SURFACE
v&i hé s6 ma sat phu hop. Thoi gian tich phan st
dung so d6 tich phin twong minh véi buwéc thoi
gian tw dong d€ dam bao 6n dinh so.

Bang 1. Bang thong s6 thiét 14p trén phin mém.

Ky hiéu e

R ” Gia tri cai
Thoéng so trong LS- dé.t

DYNA :
Thei gian thwe hién ENDTIM 0.2
HE s6 butc nhdy TSSFAC 0.9
tinh toan
Van téc tinh tién VX 5,56E+3 -
theo hwéng OX 1,67E+4

Hé s6 ma sat tinh FS 03
Hé s6 ma sat déng FD 02

Cac bién diéu kién van toc dwoc gan cho cac xe
theo tirng kich bdn TH1, TH2, trong khi mat dwong
dwoc cd dinh hoan toan. Nang lwong toan hé dwoc
theo doi d€ kiém tra cin bang ning lwong (tong
dong ning, ndi ning, nang lwong trwot ti€p xuc)
dam bao khong phat sinh dao dong s6 bit thwong.

2.4. Chi tiéu ddnh gid
Cac chi tiéu danh gia chinh gom:
¢ Bién dang toan cuc ctia khung xe sedan quan

sat theo nhiéu goc nhin (trai, phai, trudc, sau, trén,
dudi) dé dinh tinh sy sup d6 két cau;

e Chuyén vi cuwc dai tai cAc cum két ciu chinh:
c6t A, B, C, hai ddm doc va san xe, dwoc thdng ké tir
trung binh chuyén vi cia cdc nhém nit (node) dic
trung (nodes 91705801-10 cho c6t A, 91705811~
20 cho cot B,91705821-30 cho cot C,91705831-
40 cho ddm doc, 91705841-50 cho san xe);

e DO xadm lan khoang hanh khach tai cac diém
P1-P10 bd tri theo lwéi do cta IIHS & khu vuc
chan, ngwdng, ban dap va vach ngan khoang hanh
khach, so sanh véi ngwdong danh gia chip nhin
dwoc “Acceptable” (<150 mm) va mirc nguy
hiém“poor” (>200 mm).

3. K&t qua moé phong trwérc cai tién

3.1. Phdn bé ndng lwong va bién dang khung xe
sedan
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K&t qua mo phong cho thiy trong hai kich ban
TH1 va TH2, nang lwgng va cham chid yéu dwoc
hip thu bdi ving hip thu nang lwong va cham
(crumple zones) phia truéc xe sedan va vung dau
ro moo6c phia sau, trong khi khoang hanh khach ly
twdng phai duy tri bién dang nhé hon.

e D6 thi dong nang (Hinh 6,7) cho thay sau
thoi diém va cham chinh (khodng 40-60 ms),
Pong niang gidm dan nhe trong 0-0,2 s; do hé van
tiép tuc chuyén dong sau ti€p xdc nén déng ning
khong triét tiéu hoan toan trong ctra s6 thoi gian
nay. NOi ndng ting twong rng véi phan nang lwong
chuyén hoa sang bién dang déo;

e Do thi ndi ndng (Hinh 8,9) ting gin tuyén
tinh theo thoi gian trong ving va cham, véi toc do
tang phu thudc vao van toc va cham; diéu nay phu
hop v&i cac nghién ctru truede vé t6i wu hda hdp thu
nang lwong cho két ciu than xe.

Trudng hop 1

)

o«

ong ning

b

000 002 004 006 008 010 012 014 016 018 020
Thoi gian (s)
40km/h 50km/h e===g0km/h

) 0km/h 30km/h

Hinh 6. D6 thi dong nang ctiia hé mé phdong trong
trweong hop 1.

Truong hop 2

3,00E+09

2,50E+09

= 2008009
&
"8 1506409
w

5
“Q" 1,00E+09
[~]

5,00E+08

014 016 018 020

002 004 006 008 010 012

Thoi gian (s)

7 0km/h 30km/h 40km/h

Hinh 7. D6 thi dong ning ctiia hé mé phdong trong
treong hop 2

Truong hop 1

4,50E+08
4,00E+08
3,50E+08
3,00E+08
2,50E+08
2,00E+08
1,50E+08
1,00E+08
5,00e+07
0,00E+00

0,00 0,05 0,10 0,15 0,20

Thei gian (s)

N&i nang (J)

e 2 Okm/h 30km/h 40km/h 50km/h  ess60km/h

Hinh 8. D6 thi ndi ning ctia hé mo phong trong tredng

hop 1
Truong hop 2

2,506+08

2,006+08
=
o 1-S0E+08

c

»@

c

© 1,00E+08

2 . - ==

5,006+07

0,006+00

000 002 004 006 008 010 012 014 016 018 020
Thei gian (s)
e 20km/h 30km/h 40km/h

Hinh 9. b6 thi ndi ning ciia hé mo phdong trong trwdong
hop 2

3.2. Bién dang cuc bé tai cét A, ddm doc va vdch
ngdn khoang djng co

o

Hinh 10. Két cdu khung xe bi bién dang khi va cham
lién hoan tai t6c d6 50km/h

1.570e+00
8.386e+01

Enecte Sran (vannsmassimal 7.5486%01 :l 1.413e+00
1 s7oesto
ms«m] 6.700+01_| 12580400 3
1258000 | 5.870e401 _ 10950400
bocatied 9.420e-01
sy 5.032e401 _ .
7330001 | 4.193e+01_| 7.850e-01 ¢
gty 3.355e+01 5.280e-01_|
pramesy 4
priong 25160401 _| 4710801
1570001 1.677e+01 3.140¢.01
assoeso ]
s.;eseooo:l 1.570e-01 :I
0.000e+00 | 0.000e+00

Effective Stress (v-m) Effective Stress (v-m)

— Infinitesimal

Hinh 11. Gi4 tri ®ng suit cwc dai va bién dang hiéu
dung ctia khung xe khi va cham tai t6¢c d6 50km/h

Phén tich trwong bién dang va &ng suit cho
thay tai van toc 60 km/h trong TH1, viing c6t A va
dam doc phia trwéc sedan chiu bién dang nén -
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uon rat1én (Hinh10, 11). DAm doc c6 xu hwédng bi
gap tai cac diém yéu hinh hoc gan hop 10 xo va chan
cOt A, dan dén bién dang lan truyén vao vach ngin
khoang dong co, diy cum ban dap va cotlai vé phia
ngudi 4.

K&t qua thong ké chuyén vi tdi da tai cac vi tri
ddc trung cho thay:

e COt A phia trwdc dat bién dang khoang 440
mm & 60 km/h trong TH1;

e CoOt B dat khoang 280 mm, v&i xu hwdéng udn
cong va xodn, anh huéng dén do clirng vong noc va
clra;

e Dam doc va san xe c6 bién dang t&i khoang
480 mm, v&i (rng sudt von Mises dat 450-600 MPa,
vwot qua giéi han chay cda thép cwong do cao
(~350 MPa), lam tang nguy co mit 6n dinh cuc bo.

Cac gia tri nay cho thay két cau hién tai kho c6
thé ddm bdo gi¢i han xAm 14n va duy tri khéng gian
séng sot theo cac nghién ciru va cham
(crashworthiness) gan day.

3.3. Mirc dé xdm Idn khoang hanh khdch theo tiéu
chudn IIHS
Duwa vao tiéu chuén ITHS[13] vé thi nghiém va

cham, véi 10 diém do theo hwéng dan cta IIHS
(Hinh 12).

LOWER OCCUPANT COMPARTMENT

Hinh 12. C4c vi tri 14y diém tham chiéu theo tiéu

~
chuan IIHS
450
400
’E 350
_E_ 300
c
‘t_m 250
E 200
‘q ‘ 7N
Q 150
=}
= 100
| —— e
1]
P1 P2 P3 P4 P5 P& P7 P8 P9 P10
Vi tri
m— Good Acceptable Marginal = Poor e 20km/h
s 30km/ 40km/h S50km/h  es—=50km/h

Hinh 13. b6 thi ddnh giad mic d6 xAm 14n khoang hanh
khach twong rng v&i cac van toc va cham khac nhau
trong TH1.

D6 thi quan hé gitra van toc va cham va d6 xam
14n tai cac diém do trong khoang hanh khach cho
thiy xu hwéng ting gan ham mii theo toc do trong
TH1 (Hinh13), véi hé s6 twong quan r? xap xi 0,98.
Tai 50 km/h, mot s6 diém di vwot ngudng 150
mm (m&c “ nguy hiém (poor)” cua IHS); & 60
km/h, s6 lwong diém “nguy hiém - poor” ting
manh, ddc biét tai khu virc chan 1ai, bé ctra va chan
cOt A.

Bang 2. Cac chi s6 d6 xAm 14n khoang hanh khéch &ng v&i cic van téc va cham khac nhau trong treong hop 1

van mm P2 P3 P4
toc (mm) (mm) (mm)
20
2 7 7 4,4
km/h ’5 3’ 8’ J
30
km/h 4,6 54 9,9 4,4
40
2 4 4,2 2
km/h 33, 9,3 54, 36,
>0 78,9 120,3 144,0 108,7
km/h ) ) ) )
60 119,6 189,7 232,1 172,9
km/h ) ) ) )

P5 P6 P7 P8 P9 P10
(mm) (mm) (mm) (mm) (mm) (mm)
4,3 1,0 7,5 2,5 6,2 2,6
4,3 6,7 12,8 3,3 11,5 4,8

34,9 14,1 96,4 73,6 93,2 71,2

107,9 32,7 213,7 135,9 209,9 149,3

164,6 45,3 347,6 236,0 349,8 285,7
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Trong TH2 (hinh 14), do sedan B ciing chuyén
déng nén mirc xam 14n trung binh tai cac diém do
tang thém khoang 18% so v&i TH1 & cuing van tdc
va cham xe tai A, s6 diém thudc mirc “nguy hiém -
poor” tang rd rét & dai van téc 40 km/h. Két qua
nay phu hop véi cac nghién ctru st dung mo hinh
Neon dé khado sat méi lién hé gitva vén tdc, nang
lwong hip thu va xdm 14n khoang hanh khach.

Trudng hop 2: xe tai va xe con di chuyén ( th&i gian 0,2s)

500
450

F 350
= 300
e 250

k]
X 200

5
= 150
100
Pl P2 P3 P4 P5 P6 P7 P8 P9 P10

Vitri

mm Good
= 20km/h

Acceptable I Poor

30km/h

Marginal
40km/h

Hinh 14. D6 thi danh giad mic d6 xAm 14n khoang hanh
khach trong trweong hop

Nhin chung, két qua md phéng ban dau cho
thay:

¢ Khoang hanh khach cua xe sedan trong ciu
hinh hién tai kh6 dat m&c “ an toan/ chip nhan
dwoc - good/acceptable” khi xay ra va cham lién
hoan vi xe tai nang & van toc trén 40-50 km /h;

e Cac khu vuc yéu trong yéu gom: dam doc
phia truéec, lién két dam doc - vach ngan khoang
dong co, chan cot A va khung san tai khu vwc chan
nguwoi lai.

Nhitng nhin dinh nay 1a co s& dé dé xuat cac giai
phép ting cwong két cAu nham gidm x4m 14n va
phan tan lai dwong dan tai.

4. Dé xuat gidi phap cai tién két ciu
4.1. Thiét ké cdi tién

Dwa trén phan tich dwong din tai va cic vung
bién dang tip trung, trong nghién ctru nay, trudéc
khi lwa chon cdu hinh gia cwong cudi cung, dé
tranh thién léch khi chi danh gia mot phwong an
thiét k€ duy nhit, nhém nghién ctru da thuwc hién
khdo sat tham s so bd theo cac bién thiét ké chu
dao gdbm hinh dang ciu kién (thanh chéo gia cwong
so v&i thanh tang clrng tru A, chiéu day cta vat liéu
Kkhao sat tir 4mm va 8mm. Do kich ban va cham &
v = 60 km/h tao diéu kién tai khat khe hon (dong
nang ban dau lén hon), cdc phwong an dwoc danh
gi4 tai van t6c nay nham kiém tra tinh “bén virng”
cua giai phap (Bang 3).

Bang 3. Bang két qua khao sat tham sé so bo theo hinh dang va chiéu day vat liéu tai v=60km/h

Piém xét chi s6 xAm l4n (mm)

Thong s6 thir nghiém

P1 P2 P3 P4 P5 Pé6 P7 P8 P9 P10
Thanhgiacodamdoc  ,g 4330 1570 1268 1142 251,7 1896 2581
va Thanh gia c6 dang 76 7 3 9 4 35,70 2 5 3 239,41
chéo day 4mm
Thanh gia c6 ddm doc 10
va Thanh gia c6 dang 41 1653'4 1921'9 14:'1 1306'3 36,81 298'3 2156'2 2971'9 266,73
chéo day 8mm 5
Thanhgiacodamdoc = gy 15,3 1593 1221 1158 2361 1552 2282
va Thanh gia tdng cirng 51 2 7 4 5 8,92 0 2 5 205,98
cot A day 8mm
Thanh gia ¢6 ddm doc
va Thanh gia tang cirng %é’ 91,22 1161"0 87,15 84,93 9,94 1741’3 10(!)5’5 1673’6 140,56

cOt A day 4mm

Tép trung vao cac diém danh gia lién quan truc
ti€p dén nguy co xam lan khoang hanh khach (P7-
P10), phwong an gia cwdrng dwgce thiét ké nhw sau:

e Thanh hap thu doc ddm doc ctia xe (Hinh 15).
Thong s6 chinh:

95

Tiét dién: 6ng hop vuéng 40x40x2mm

Chiéu dai: 1300 mm

Vi tri 13p dat: lién két han diém véi dam doc va cac
gan tang cirng hién hiru;
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Nhiém vu: hip thu ndng lwong va cham ban diu va
lam chim t6c d6 lan truyén bién dang vao vach
ngan khoang dong co, qua d6 giam chuyén vi cum
ban dap va cot 1ai.

0140x40

8 N0 €
? -:" ;A\ R5 C\T
; )
» DETAIL A
% _E j_ SCALE 1:1

DETAIL B

SCALE 2:7

/ B

Hinh 15. C4u tric 3D thanh hip thu doc dam doc.

e Thanh hap thu tai cot A va khu viec vach ngan
déng co (hinh 16), thong s6 chinh:

Dang tiét dién: 6ng tron DN20, d6 day 3.912mm
Chiéu dai: 1334 mm

Vi tri 1ap dit: ndi tir chan cot A (A-foot) 1én vach
ngan twong lira,
Nhiém vu: Hip thu ning lwgng tuyén dau va lam
cham téc dd lan truyén bién dang vao vach nging
khoang dong co

“ DETAL A

7

Y peraLe

O

T
E
DETAILC

Hinh 16. C4u trtc 3D thanh hip thu tai cot A.

Cac giai phap nay dwoc trién khai trén mé hinh
phan ti hitu han bang cach thém cac phin tr vo va
dim (shell/beam) twong (rng, dam bdo tinh lién
tuc cda lwdi va khong lam ting qua mic Khéi
lwong két ciu.

Hinh 17. Cip nhét cdi tién trén mo hinh.

Hinh 17 thé& hién vi tri gin 2 thanh h4p thu ning
lwgng trén mo hinh phan ti hiru han.

4.2. Két qud cdi tién

Bang 4. So sich két cdu khung xe trwdc va sau cai tién.

Go6c nhin Trwéc cai tién

Sau cai tién

Bén trai

Bén phai

Phia trén n6c

Phia dwéi san

96
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Mat trwéc

Mat sau

Khoang hanh
khach

8.386e+01
7.548e+01 ]
6.709e+01 _|
5.870e+01 _
5.032e+01 _
4.193e+01 _|
3.355e+01 _|
2.516e+01 _|

1.677e+01 ]

8.386e+00
Effective Stress (v-m)

Gia tri cwc dai
rng suit

0.000e+00

-
-
P P

7.532e+01
6. nge+n1
6. uzsa+n1
5.273e+01 _
4.519e+01 _
3.766e+01 _
3.013e+01 _
2.260e+01 _

1.5050*01]

7.532e+00
0.000e+00
Effective Stress (v-m)

Két qua mé phdéng (Bang 4) sau khi bd sung
thanh hap thu va thanh tang ctrng cho thay hinh
dang bién dang tong thé cua khung xe sedan dwoc
cai thién dang ké so v&i cdu hinh ban dau, véi color
bar von Mises cho thiy vung dé thu hep 10%
(giam tir 83.86 xudng 75.32) sau cai tién:

e ( van tdc 50 km/h, bién dang tap trung hon
tai vung hip thu ning lwgng va cham phia trwérc,
trong khi khoang hanh khach gitr dwgc hinh dang
twong do6i nguyén ven;

e O van tdc 60 km/h, mic du ving hip thu
ning lwong va cham va mot phan dam doc van chiu
bién dang 16n, nhwng mirc d6 sup d6 vao khoang
hanh khach giam ré rét, dac biét tai chan cot A va
san khu vuc nguoi 1ai.

97

Biéu d6 mirc d6 xam lan tai truang hep - 50km/h

Mirc d8 xam 13n (mm)

vij tri do

' Tiéu chudn I1HS Good Tigu chudn I1HS Acceptable Ti

a@miruse cii tién

éu chudn I1HS Marginal

I Tiéu chudn |IHS Poor @==sau cii tién

Hinh 18. D6 thi so sanh mirc d6 xAm l4n trwdc va sau
khi cdi tién khung xe sedan tai tredrng hsgp va cham
50km/h.

Hinh 18 danh gia sw cai thién vé do xam lan két
cdu xe sau khi cai tién cho ta thiy:

e O’ van t6c 50 km/h, cac diém do trong khoang

hanh khach hiu hét chuyén tir mirc: “nguy hiém
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(poor) /can nguy hiém(marginal) sang chip nhin
dwoc (acceptable)/an toan (good)”, dudng cong
xam 14n theo van tdc ¢6 dd déc nho hon so védi ciu
hinh ban dau;

e O van téc 60 km/h, mitc xam l4n trung binh
tai cac diém do gidm khoang 40% (tir x4p xi 218
mm xudng con khoang 130 mm). Du mét vai vi tri
van & mirc “can nguy hiém (marginal)”, nhwng xu
hwéng chung la cai thién ro rét vé khéng gian an
toan (survival space).
5.Két luin

Bai bao da trinh bay mdt nghién ctru mé phdong
va cham lién hoan gitra xe tai ndng - sedan - xe tai
nang st dung mo hinh phan t& hitu han toan xe
sedan Dodge Neon tir NCAC trong mdi trwong LS-
DYNA. Cackich ban va cham dwoc xay dwng véi dai
van toc 20-60 km/h, két hop hai trwong hop
sedan dirng yén va sedan chuyén dong, nham tiém
can cac tinh hudng tai nan thwong gap trén duwong
quoc 16 va cao toc tai Viét Nam.

Két qua mo phong ban dau cho thiy trong ciu
hinh hién tai, ddm doc phia trwdc, chin cot A va
vach ngan khoang dong co la cac khu virc chiu bién
dang ning, din dén mitc xAm lan khoang hanh
khach vwot qua ngudéng “chdp nhin dwoc
(acceptable)” cta tiéu chuin ITHS & van toc tir 50
km/h tré 1én. Pay la nguy co 16n doi véi an toan
ngudi ngoi trong xe sedan khi xay ra va cham lién
hoan véi xe tai nang.

Trén co s& phan tich dwong dan tai va phan bd
nang lwgng hip thy, nghién ctiru dé xuat hai giai
phap chinh:

¢ b0 sung thanh hap thu dang dng tron DN20
doc theo c6t A - vach ngan khoang dong co;

e B0 tri thanh tang cirng bao quanh vung cot A
- twong lira tao thanh mot vong cing hd tro. Két
qua mo phong sau cai tién cho thiy bién dang dam
doc giam khodng 35%, mirc xam 14n khoang hanh
khach gidm trung binh t&i 40% & van toc 60 km/h,
nhiéu vi tri chuyén tir mirc “nguy hiém (poor) /cin
nguy hiém(marginal) sang chip nhin dwoc
(acceptable)/an toan (good)” theo tiéu chi ITHS.
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