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NGHIEN C’U ANH HWPONG CUA VI TRi CONG PHUN VA TOC PO
PHUN DEN PHAN BO HUONG SO TRONG BADPO SOC CUAXE O TO

THE EFFECT OF THE INJECTION GATE POSITION AND THE INJECTION SPEED
TO THE FIBER ORIENTATION IN CAR’S BUMPER

Lé Thi Tuyét Nhung
Truong Pai hoc Bach khoa Ha Noi

TOM TAT

Ba do séc la mét két cau dwoc gd'n vao phia truoc hodc phia sau cua 6 to, nham muc dich
hcfp thu nhiing chan dong nho de giam thiéu chi phi swa chita. Ba do séc bao vé cho cac bo phan
ciia xe bang cach hdp thu ddng nang dwoc sinh ra trong qud trinh va cham. Ba do soc ciia cdc mau
xe hién dai duwoc lam bcing vdt liéu composite nén nhua soi thuy tinh hodc soi cdc bon va dwoc san
xudt bang phirong phadp diic khuén. Trén the té, co tinh cia chi tiét nay khéng dwoc dong déu do
dé dan dén dé bén thiee té khéng cao. Nguyén nhan chinh la do qud trinh ép phun, phdn bé huéng
soi phu thudc vao viéc lya chon cdc théng sé cia qud trinh phun. Trong nghién citu ndy, phwong
phdp mé phong bang phan mém Moldflow sé dwa ra dwoc phdn bé huéng soi trong chi tiét, tir dé
phdn tich dwoc anh hwdng cia hai yéu t6 1a vi tri ddt cong phun va toc dé phun dén phan bé hiedng
SO1.

Tir khéa: Phdin b6 hwéng soi; Ba do soc; Moldflow.
ABSTRACT

The bumper is a structure that is attached to the front or rear of the car, which aims to
absorb small shock due to impact. The bumper protects parts of the vehicle by absorbing the kinetic
energy generated during the collision. Bumpers of modern models are made of fiberglass or carbon
fiber-based composite materials using molding methods.

In reality, the mechanical properties of this part are not uniform thus leading to a low
durability of material. The main reason is the non uniform of fiber orientation in this part during the
injection molding process. Fiber direction depends on the selection of parameters of the injection
process. In this study, two factors of injection process are investigated: the location of the injection
gate and the speed of injection. The simulation method using Moldflow will give a fiber-oriented
distribution in case of different injection speed and different positions of injection gates.

Keywords: Fiber orientation, Bumper; Moldflow.
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1. TONG QUAN

Van d& du doan phan bd hudng soi
trong céc chi tiét dugc ché tao bang phuong
phap duc khuon da dugc nghién cuu tir 1au
nhung van dit ra mdi quan tim doi véi cac
nha san xuit boi d6 déng déu cua tinh chat
co hoc phu thudc vao rat nhiéu thong s6. Do
d6, t6i wu tham sb cta qua trinh duc phun
van la thach thtrc 16n va duoc nghién ciru tir
nhiéu nam nay, dac biét dbi véi cac chi tiét
c6 hinh dang phtrc tap. Jin Wang va cong
su [1] d3 nghién ctru phan bd hudng soi
trong chi tiét don gian hinh chir nhat hodc
dia tron bang moé phong sé Moldflow véi
van téc phun khac nhau va cho ra két qua
khé chinh xac so voi dit li€u thyc nghiém.
James Kosloski [2] da nghién ctru anh
huéng cua vi tri cong phun trong qua trinh
phun dtc cua chi tiét don bay composite
40% soi thity tinh va cho thiy tng suit du
ciing nhu tinh chat co hoc thay d6i voi cach
chon cong phun. Chih-Chung Hsu va cong
su [3] da xay dung m{t md hinh dé méd
phong huéng soi trong qua trinh dién day
va tao bo soi. Jonathan Tamil va cong su [4]
da nghién ctru sy hinh thanh va phan b6 15
tréng trong vt liéu composite khi phun duc
st dung Moldflow. Ba phuong phap khac
nhau dé nghién ciru phan bd hudng sgi bang
Moldflow, Digimat va Ansys dugc nghién
ctru va so sanh boi A. Isaincu va cong su

[5].

Muc dich chinh cua nghién ctru nay
1a ing dung phuong phap mo phong bang
Moldflow dé dua ra duoc phan bd hudng
soi trong chi tiét Ba do sdc phia tru6c BMW
E90. Sau do, nghién ctru s€ phén tich anh
hudng cia tbc do phun va vi tri, ) luong
cong phun téi cac gia tri ten-xo hudng soi
va dua ra khuyén nghi cho nha san xuit.

2.CO SO LY THUYET
2.1. Ten-xo hwdng sgi

Advani and Tucker va cong su cua ong da
dua ra 1y thuyét vé ten-xo hudng sgi cho phan bd
tap hop soi [1,5]. Mot mo ta don gian khi mot soi
k ¢6 goc dinh hudng (0,, ¢,), ching ta co thé suy ra
ten-xo hudng cua soi k.

Ty, =sin*{ &).cos*(p )
T,, =sin*( &).sin (@)
T Ty T Ty =cos (8)
va Ty, =Ty = sin( g)sin?(8).cos(p)
Ty3 = T3, = sin( 8)cos (8).cos(p )
T3 = T3, = sin( )cos () .sin(g )

T. =

ij Ty Top Ta

TE 1 TE 2 TE 3

Hinh 1. Giao diém cua mot soi voi mot mat cat

Dinh nghia vé ten-xo dinh hudng co thé
dugc mo ta trong Hinh 1. Ten-xo nay dai dién cho
su phan bé trung binh cua hudng soi trong mot thé
tich. Cac thanh phan duong chéo xac dinh cudong
do phan bd cua cac soi dén truc do.

3. MO HINH HOA TAM COMPOSITE CHIU
VA CHAM CO SU DUNG LOP KEO

3.1. Hinh hgc va vit li¢u

Trong nghién ctru nay, trudc tién, phan bd
huéng sgi cua tim composite trong duong kinh
178 mm (Hinh 2a) s€ dugc tinh todn qua md hinh
s0 trong phian mém Moldflow. Két qua mé phong
phan bd hudng soi theo dudong kinh dia s& duoc
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phan tich va so sanh véi két qua cua Jin Wang
va cong su [1] dé xac minh d6 chinh xac cua
viéc lya chon bd thong s6 cho qua trinh phun.
Sau do, bo thong s6 phun nay s& dugc ap dung
cho mé hinh cua Ba do séc BMW E90 (Hinh
2b) dé dua ra dugc phin bd hudng soi, dong
thoi khao sat anh hudng ctia timg tham s t6i
phan bd hudng soi trong mot chi tiét c6 hinh
dang 3D phtc tap.

Hinh 2. Kich thudce hinh hoc cia Ba do séc
BMW E90

Mo hinh dia tron duong kinh 178 mm,
bé day 2 mm, nhua gia cudng soi thuy tinh ngin
v6i vi tri cong phun nam & tim ciia dia dugc mo
phong. M6 hinh Ba do sc ¢6 kich thude: 1639
mm x 358 mm x 340 mm, thé tich 16240,4 cm>.

Vit li¢u Composite CYCOLAC CRT
3370 (nhwa ABS duoc gia cudng 15% thé tich
bang soi thuy tinh) duge sir dung cho ca hai mo
hinh ¢6 cac thong s6 nhu sau:

- Khéi lugng riéng cua nhya & trang
thai long D = 0,937 g/cm’.

- Khoi lugng riéng cua nhya & trang
thai rdn D_ = 1,0421 g/cm’.

- Khéi luong riéng cua soi gia cudng
D _=2,54 g/cm’.

- P06 dai soi: 10 mm.

- Nhiét d6 nhya: 230°C.

- Nhié¢t do khuon: 50°C.

- M0 hinh giai: RSC.
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3.2. Kiém chirng d9 chinh xic ciia mé phéng
doi véi tam tron

Mo hinh dugc mo6 phong véi ba dd min

ctia ludi ting dan v6i s6 phan tir ludi lan luot 1a
1830, 2681, 21925.

XX Tensor hudng soi theo phuong xx

Hinh 3. Phédn bé thanh phdn T hudng soi theo vi
tri trén duong kinh

Két qua trén hinh 3 cho thiy dd thi
phan bd cuia thanh phan ten-xo hudng soi theo
phuong 1 trén truc dudng kinh. Ten-xo hudng
soi T d6i xtmg qua tim dia va phan bé rd rét
nhat véi ludi 3, dat gia tri 10n nhat tai vi tri
0,125 dudng kinh véi gid tri T_ = 0,6, nhd nhét
tai vi tri tdm dia voi T = 0,36. Hinh dang phén
bd va bac dbi xtimg qua tAm dia va két qua phan
bb dat dinh & vi tri 0,125d cua ludi 3 phu hop
voi xu hudng trong nghién ctru cta Jin Wang
va cong su [1]. Ttr d6 cho thdy d6 min cua ludi
3 1 phu hop dé thuc hién cho mé hinh s6 2.

Dé danh gia d6 chinh xé4c cia thong sd
mo phong, két qué ten-xo tai cac vi tri 10n nhat
va nho nhit duoc so sanh véi két qua cua Jin
Wang va cong su [1]. Gia tri 16n nhat cta a_ tai
vi tri 0,125d cho sai s so voi Jin Wang 1a 10%
cho thay d¢ tin cay ctia mo phong 14 chp nhan
dugc.

Nhu vay, véi cac thong sb phun cua
tam, két qua mo phong 13 hop 1y va co do tin
cay so voi tai lieu tham khao. Tur do, bo thong
s6 phun d thiét 1ap cho dia duoc sir dung cho
hinh hoc ctia mé hinh Ba d& séc BMW E90.
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3.3. Khio sat anh huéng ciia cic thong sb
qua trinh phun téi Ba do soc

Céc thong s6 phun dugc chon giéng mo
ta trong phan 3.1 phia truéc ding may ép phun
SUN — 2800 dung dé san xuat Ba do soc. Hai
thong s6 phun dugc thay d6i nhu sau dé nghién
ctru anh hudng cua ching:

- Sir dung 1 vi tri cong phun téi uu do
phan mém Moldflow cung cap, thay d6i toc do
phun 1an luot 1a 300 — 800 — 1300 — 1800 cm?/s.

- Str dung téc d6 phun hiéu qua nhét
trong trudng hop 1, thay d6i sé luong cong
phun khac nhau lan lugt 1 —3 — 7 —9 cng phun
v&i vi tri lya chon thu cong.

Trudc tién, anh hudng ctia van toc phun
dugc nghién ctu. PO thi ten-xo hudng soi
trong truong hop mot cong phun va véi cac toc
d6 phun khéac nhau c6 dang giong nhau dugc
thé hién trong Hinh 4. C6 thé thiy, viéc thay doi
van téc phun c6 1am anh huong dén huéng soi
theo cac huéng khic nhau. Van téc cang nho
thi cang c6 phan bd huéng soi dong déu, tuy
nhién néu véan téc qua nho thi c6 thé 1am nhua
ngudi va hoa ran trudc khi dién diy toan bo

A~

- .-

san pham. Tir d6 thi cho thdy vén tc phun 300
cm?/s cho d6 thi phan bd ten-xo hudng soi dong
déu nhat. Két qua mo phong trong trudng hop
tbc do phun 300 cm?/s, san pham duoc dién day
trong thoi gian 55,52s. Hinh 4d cho ta thiy cac
vung c6 su phan bd tensor hudng soi khac nhau
v&i vung vi tri mau do 1a vung tap trung hudng
soi theo hudng xx 16n nhét (T, = 0 ,765). Trong
khi vung ¢ hai bén canh Ba do sdc, ving vi tri
mau xanh lam, cho gié tri tensor hudng sgi theo
huéng 1 1a nhé nhat (T_=0,15).

Tiép theo, s lugng va vi tri dat céng
phun s& dugc khao sat dé xem xét anh hudng
dén phan bd hudng soi va do dong déu cia
501 trong chi tiét v6i van toc phun cd dinh 300

cm?/s da két luan phia trén. Két qua md phong
cho thay khi thay doi s6 lugng va vi tri cong
phun cho két qua tensor hudng soi khac nhau
vé ca phan bd va giatri. Cu thé, voi 7 vi tri céng
phun thi cho két qua ten-xo hudng soi dong déu
hon theo ca 3 phu:ong SO VO’l 3 truong hop con
lai. Tuy nhlen s6 luong cong phun cang nhiéu
thi cang t6n kém chi phi cho vige ché tao khu6n
ép phun do do ngu:(n thiét ké can can nhic glua
cac yéu t6 dé co thé tao ra san pham c6 chat
lugng 6n dinh, gia thanh kinh té nhat.
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Hinh 4. Két qua tensor hiromg soi theo phirong x, y, z (Hinh a, b, ¢) véi cdc vin toc khdc nhau va phan bé
hiémg soi all véi van toc 300 cm*/s (Hinh d)
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Hinh 5. Két qua tensor hirong soi theo phiwong x, y, z (Hinh a, b, ¢) vdi s6 cong phun khéc nhau va vi tri
cdac cong phun (Hinh d)

4. KET LUAN

Trong nghién ctru nay, phuong phéap su
dung phan mém Moldflow di duoc ung dung
trong dy doan phan bd soi bing thong qua
ten-xo hudéng soi cua chi tiét Ba do sdc trong
0 t6. Nghién ctru chi ra phuong phap la dang
tin cdy khi dugc so sanh vé6i két qua mo phong
ctia Jin Wang va dong nghiép ddi véi truong
hop dia tron [1]. Bo thong s6 va phuong phap
md phong duoc ap dung cho chi tiét Ba do sbc
BMW E90 va khao sat anh huong van tdc ép
phun thay d6i va sb luong cong phun thay doi.
Két qua md phong cho thay van toc cang nho
thi tensor hudng soi co xu huéng ddng déu hon
khi ép phun véi tdc do cao, tuy nhién khi van
tdc qua thap thi san pham khong thé hoan thanh
do nhya dong ran trude khi dién day. Thong qua
phﬁn mém Moldflow ¢6 thé xac dinh duge van
tdc phun t6i wu nhét trong trudng hop nay 14 300
cm?/s. Khi tang s6 luong cong phun thi cho két
qué ten-xo hudng soi ddng déu hon trudng hop 7
cong phun, tuy nhién khi ché tao khuén c6 nhiéu
vi tri céng phun c6 chi phi cao, khé ché tao nén
nguoi thiét ké can can nhic lya chon sd luong
cong phun pht hop sao cho hiéu qua nhat. %
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