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TOM TAT

Thi nghiém va cham doc truc va cdc phwong phdp tang kha nang hdp thu va cham trong mé
phong két cdu ciia Ba-do-soc trong 6 16 van la hudng nghién ciru dwoc cdc nha san xudt 6 t6 khai
théc trong nhitng ndm gan day. Céc nghién ciru vé thiét ké ciia ong nhém réng gdan vao mdt sau
ctia Ba-do-séc sao cho luc nén va cham giam di la muc dich cua nghién ciru nay. T hiét ké duc cdc
16 tron trén truc ong nhém réng nay la mét trong cdc y twong dwge cde nha nghién ciru quan tam.
Trong nghién cuu nay, vi tri dat 16 sé duoc khdo sdt, cdc 16 s€ nam & than ciia mé hinh cach dé cao
H doc theo chiéu dai ciia bién dang L, kich thudc cua 16 sé dwoc xdc dinh tir chiéu rong hiéu dung
cia thanh mong diea trén nguyén tdc ciia Von Karman. Ba vi tri ddt 16 khdc nhau dwoc phan tich, tir
dé cé thé danh gia dwoc anh hieong ciia vi tri ciia 16 trén sw hdp thu nang lwong cing mot két cau.

Tiwr khoa: Nghién doc truc, Hu hai déo; Thur nghiém va cham.
ABSTRACT

The axial impact experiment and methods to enhance impact absorption in the structural
simulation of car bumpers have remained a focus of research by automotive manufacturers in
recent years. This study aims to investigate the design of hollow aluminum tubes attached to the
rear of bumpers to reduce the compressive impact force. One of the ideas attracting researchers’
attention is the design of circular holes on the axis of these hollow aluminum tubes. In this study,
the placement of the holes will be examined. The holes will be located on the body of the model at
a height H along the length L of the profile. The hole diameter is determined based on the effective
width of the thin wall according to Von Karman's principle. Three different hole placement positions
will be analyzed to evaluate the influence of hole positions on energy absorption within the same

Structure.

Keywords: Axial crushing; Ductile damage,; Crash test.

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 324+325, thang 142 nim 2025
cokhivietnam.vn / tapchicokhi.com.vn



NGHIEN CU’U - TRAO BOI

1. TONG QUAN

Céc vat liéu méi nhu hop kim nhom,
hop kim magié va thép c6 do bén cao dang
duoc st dung cang ngdy cang nhiéu trong cic
linh kién 6 t6, may bay dé giam trong luong
va dé tang hiéu suit tong thé cua cac phuong
tién. Nhirng vat li¢u nay thuong c6 do déo thép
khi bi pha huty so véi vat liéu truyén thong va
c6 thé bi hu hai, pha huy trong diéu kién tai va
va cham. Thong thuong sy lya chon nay dat ra
giéi han dé don gian hoa mé hinh pha hily dya
trén tiéu chuan bién dang toi da (bién dang pha
huy khong thay dbi cho tit ca trang thai tmg
sut). V4i cac mo hinh nay 1a chung khong phu
thudc vao bién dang pha hiy hoan toan trong
trang thai Gng suit ciia mot thanh phan.

Elyasi va cong su da nghién ctru phuong
phap san xuat hop kim nhém anh huodng téi
kha ning hap thu ning luong khi va cham [1].
Nghién ctru ctia Nikkhah va cong sy [2] khao
sat cac phan Gmg nghién nat cua cac ong co
hinh dang 16 khoét khac nhau ciing nhu dng
don gian dugc nghién cru trong diéu kién tai
doc truc va xién. Nghién ctru cua Taghipoor va
cong sy [3] trinh bay mot khao sat thyc nghiém
vé anh hudng cta 16 dbi voi luc nghién cua cac
dng mong voi tiét dién vudng dudi tac dong doc
truc voi tde do bién dang cao. Trong do, 24 mau
hap thu sdc dd dugce nghién ciru va tinh chat
nghién (crushing) ciia chung da dugc chi ra va
so sanh véi mot mo hinh hap thy don gian. Anh
huong cta cac thong sd khac nhau, bao gdm
duong kinh 18, chiéu dai mau, kich thudc mat
cit mau va toc do va dap ciing duoc danh gia.
Ung xir va dap cua kim loai ngay cang dugc
nghién cru nhiéu hon trong nhiing nim gan
day bang cac phuong phap thuc nghiém va mo
phong s6 nhu cac phuong trinh hu hai déo déu
dua theo cong trinh nghién ctru cua Hooputra
[4]. Tiép ndi két qua nghién ctru vé mé hinh hu
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hai cda vat li¢u déo dugc tng dung trong mo
phong phan tir hiru han cta mau éng nhém co6
vach ngan nham nghién ctru Gng xtr cia éng
khi chiu tai va dap 10m/s [5], nghién ctru nay
phan tich anh hudng ctia vi tri cac 15 tron duge
khoét trén thanh dng nhom tdi lyc nén va kha
nang hap thu ning luong va cham cua két cau.

2. MO HINH VA LUAT UNG XU HU HAI
CUA VAT LIEU

2.1. Hinh hoc va vit li¢u

Hinh hoc dau tién duoc st dung mo
phong s6 trong d6 an nay 1a hinh hoc da xay
dung bdi Hooputra [4]. M6 hinh dung vat li¢u
hop kim nhom EN AW7108T6 va cham vd&i
khdi lugng 500 kg va van tdc ban dau 1a 10m/s,
thoi gian stir dung dé xéac dinh hiéu qua cua vi tri
16 12 0.03s. Mb hinh dugc coi 1a két céu thanh
mong hinh lang tru dugc lam tir hop kim nhoém
EN AW-7108 T6 véi chiéu dai L 1a 400 mm,
chiéu rong W =95mm, chiéu cao B = 68 mm va
d6 day t=2.5 mm. Vi tri cac 16 cach mat phang
va cham mét khoang la H (Hinh 1a).

(b)
Hinh 1. a) M6 hinh va cham trong ABAQUS; b)
Diéu kién bién va diéu kién tdi

Dé nghién ctru anh hudng cua vi tri duc
16 t6i kha ning hip thy nang luong va cham cua
6ng nhém, bdn mé hinh 6ng TO, T50, T125 va
T200 tuong tng v&i khoang cach H 1an luot 1a
khong duc 16, H = 50mm, H = 125mm va H =
200mm dugc tién hanh mé phong. Khéi luong
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ctia md hinh khong duc 16 1a 0.843kg trong khi
khdi lwong ctia ba mé hinh ¢6 16 12 0.841 kg.

2.2. Vit liéu va thong s6 mé phong

Mo phoéng sb duoc sir dung cac thong
s0 vat liéu ctia hop kim nhém co céc thong sd
khéi Iwong riéng 2700 kg/m?, Mo-dun dan hdi
70 GPa, hé s6 Poisson 0.33. Ung suit chay déo
1a 311 MPa, Gng suat dut 13 697 MPa tai bién
dang déo 1a 2.1. DPdi véi tiéu chuan pha hay,
mo hinh két hop vé6i cac tiéu chuan pha hay
nhu pha hity do tmg sudt kéo, pha huy do tng
sudt cat va tiéu chuan Miischenborn-Sonne cho
su mat 6n dinh cua hién tuong that co chai.
Céc thong s6 nay sé lay tir dir liéu thuc nghiém
tham khao tur tai liéu [4] 1a:

ET = 0.44, £T= 1494, k, = 8.63. Thong s6 pha
huy do tng suét cat: €8 = 0.35, €5 = 1.2, f=
2.05,k_=8.63.

Dbi voi mo hinh thanh méng hinh ling
try, kich thuge tiét dién cua phﬁn tr la 5 mm.
Mo hinh khong 16 dugc tao ra véi 6162 phan tir
S4R (phan tr vo 4 nut hodc ludi vudng). Ludi
ctia truong hop dng nhom co duc 16 gdm 5088
phan tir (S4R). Piéu kién tai va diéu kién bién
duoc biéu thi trén hinh 1b.

3. KET QUA VA THAO LUAN

3.1. Két qua mé phéng 6ng nhom khong 15
chiu va cham

Mo hinh dugc mo6 phong dau tién duogc
tién hanh cho mé hinh TO véi van téc va cham
10 m/s. Ung xu cua vat liéu dugc st dung dé
mo phong két ciu 6ng nhom: vt liéu déo co
su dung luat hu hai. Két qué trén hinh 4 cho
thiy hinh dang pha hay ctia mau 6ng nhom
khi st dung ludt hu hai cia vat li¢u déo mo

ta ding trang thai khi bi tai nghién va dap cua
6ng. Hinh dang va kich thudc phan bi nghién
tuong thich cao so v6i két qua thuc nghiém cua
Hoopoutra [4]. D4i v6i phan tich chuyén vi tai
cac vi tri khac nhau, Hinh 2 cho thay, dau tién
két cau s& hinh thanh va lan truyén cac vét nit
tai viing 1an can goc dan dén pha huy.

EN C_hu}.'éu vi tai 10 mm b, fhu:.'ér. vitai20mm c C'hu_\‘é'n w1 tai 65 mm

Ve i Phi by —
-

-
Hinh 2. Ung xir va cham ciia mé hinh T0 ¢ chuyén
vi 10 mm, 20mm va 65 mm

Hinh 3. Ung xit mé phéng ciia 6ng nhém chiu va
ddp voi van toc 10 m/s voi ludt hu hai

Dbi voi phan tich trang thai ng suét
trong ong nhom, két qua & hinh 3 cho thiy ung
Xt ctia 6ng bi chén 1a hinh thanh nép gip, ing
suat 16n nhat dat 469 MPa. Két qua cho thiy
do tin cay ciia mo6 hinh mé phong cling nhu cac
thong sb vat lidu thuc nghi¢ém dy doan chinh
xéac ung xur ciia két cdu ong.

3.2. Phan tich anh hwéng vi tri duc 16 trén
thanh dng

Két qua md phong vé tng suit ciia ba
mo hinh TS50, T125, T200 dugc trinh bay trong
hinh s6 5.
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Hinh 4. Hinh két qua mé phéng ciia cdc truong
hop co lo: a) M6 hinh T50, b) M6 hinh T125, c)
M6 hinh T200

Céc duong dd thi cta luc nén voi chuyén
vi ctia két cdu khi c6 15 tron tir md phong sb
duoc thé hién trong Hinh 5. Ban dau chuyén Vi
ctia cac mod hinh tuong dong nhau, sau d6 do
chuyén vi cua két cau s& khac nhau hoan toan
do sy pha hity & vi tri khac nhau. Két qua cho
thdy rang khi lam 18 cho két cdu s& giam duogc
luc nén 16n nhat P .
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Hinh 5. D6 thi ciia luc nén — chuyén vi cua ba moé
hinh T50, T125 va T200

Bdng 1. Bang tong hop két qua mé phong e nén

Luc Luc - Hap

L s . Nang thu

Mo nen lo’n nen lwong nang

. nhat danh PN

hinh - hap thu | lwgng
max nghia E (kJ). riéng

(kN) | P_(kN) a /gr)

TO 250,90 | 73,86 16,25 19,28
T50 227,92 | 74.82 16,46 19,57
T125 220,68 | 75.18 16,54 19,68
T200 | 217.40 | 73.95 16,27 19,35
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Dé hiéu duoc tmg xir va dap cua cac
mo hinh, két qua mé phong da thu dugc trong
Bang 1. Lyc nén 16n nhat P_cta mo hinh ¢ 16
6 thé giam tir 9.16 — 13.23%. Tuong tu, sy gia
tang hap thu ning luong E co thé tang tir 0.12
— 1.79%. Vi tri dugc dat 13 tron tt nhat 1a vi tri
ctia mo hinh T125, két qua cho thay gi tri hap
thu ndng lugng riéng va hi¢u suét luc nén cao
hon cac mo hinh con lai.

4. KET LUAN

Trong nghién ctru nay, phuong phap st
dung tiéu chuan hu hai théng qua bién dang
déo da dugc tng dung trong du doan Ung xur
chiu tai va dap cua 6ng nhom véi van tée 10
m/s. Nghién ctru so sanh kha ning hip thu
ning lugng cua vi tri dit cac 16 tron trén truc
cho thay hip thu ning lugng tang 1én khi dat
16. Anh hudng cta 15 tron trong két cau ong
nhém tuan tay: luc nén 16n nhat giam tir 9.16 —
13.23%, nang luong hap thu ting 0.12 — 1.79%
va vi tri dat 16 tron ciia mé hinh T125 1a vi trf
t6i uu nhat. Tir d6, mo hinh tinh toan nay véi
cac thong s6 co hoc cua vat liéu nhém da thi
nghiém co thé dugc dung dé danh gia luc va
cham trong céc thi nghiém crash test 40 véi mo
hinh ba-dd-sé¢ ¢6 gin 6ng nhom dé co duoge
cac két qua danh gia vé anh huong cia van toc
hay céac tham s6 khac.

Loi cam on:
Nghién ctru nay dugc tai trg boi Pai hoc
Béach Khoa Ha Noi trong dé tai ma so6 T2023-

PC-017. Tac gia xin chan thanh cam on.«

Ngay nhan bai: 08/11/2024
Ngay phan bi¢n: 05/12/2024
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