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TOM TAT

Viéc ché tao cdc kénh lam mdt phit hop da tré nén dé dang hon va tiét kiém chi phi hon nho
nhitng tién bé gan day trong san xudt béi dap. Cdc kénh lam mat phi hop dang layer cho hiéu sudt
lam mdt tét hon cdc kénh thong thuong (khoan thang) trong qud trinh ép phun. Ly do chinh cho
diéu nay la layer 6 thé di theo dwong dan ciia hinh dang xép 16p, nhwng cdc kénh thong thuwong thi
khéng thé. Layer cé thé dwoc sir dung dé giam iing sudt nhiét va cong vénh dong thoi giam thoi gian
chu ky va tao ra sw phdn bo nhiét d¢ dong déu hon. Mé phong ky thudt dwoc hé tro boi mdy tinh
(CAE) rdt quan trong dé thiét Igp mot thiét ké hiéu qud va tiét kiém chi phi. Bai viét nay tap trung
vao viéc t6i wu héa thiét ké cia khudn ép phun, voi muc tiéu 16i wu hda vi tri ciia cde kénh lam mat
dé giam thoi gian phun va tang dé dong déu phan bo nhiét dp. C6 thé suy ra rang ky thudt dwoc tao
ra co hiéu qua va phu hop voi muc tiéu cua cong viéc nay.

Tir khéa: Phdn bé nhiét dg; Khudn phun ép nhwa; San pham 2.5D.
ABSTRACT

Fabricating suitable cooling channels has become easier and more cost-effective thanks
to recent advances in additive manufacturing. The layered conformal cooling channels provide
better cooling performance than conventional channels during the injection molding process. The
main reason for this is that layers can follow the paths of layered forms, but regular channels
cannot. Layers can be used to reduce the response temperature while also reducing cycle times and
creating more uniform temperature distribution. Computer-aided engineering (CAE) simulation is
important for establishing an efficient and cost-effective design. This article focuses on the design
optimization work of the injection molding machine, with a targeted level of optimization of cooling
channels to reduce injection time and increase temperature synchronization speed. It can be thought
that the technique can produce effective results and is consistent with the goals of this work.
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1. GIOI THIEU
1.1. Tong quan

Kha nang gia nhi¢t va giai nhiét cua
cac kénh lam mat phu hop da dugc cai thién
nho viée st dung céac ki thuat ché tao boi dap.
Khuon ép ky thuat st dung thé hién nhiing dic
diém dic biét. Cooling layer cho phép kha ning
giam thiéu ca cong vénh va bién dang nhiét.
Viéc danh gia “phan bd nhiét d6” duoc tién
hanh bang cach sir dung ANSYS mé-dun phan
tich. Cac nha nghién ciru da tién hanh danh gia
cac thanh phan riéng 1¢ va thuc hién so sanh
giita mo phong va thuc nghiém bang cach st
dung Mo-dun md phong giao dién Truyén
(MPI). Cac kénh phu hop d6 thé hién toc do
lam mat nhanh hon so véi cac kénh gidi nhiét
binh thudng (khoan thing). Cac nha nghién ctru
st dung polyme PP lam vat li¢u va dung nuéc
lam mat dé xac dinh nhiét do caa khudn. Mot
phuong phap t6i wu hoa thiét ké trong phan tich
ba chiéu. Mot nghién ctru tuong ty nhu hién tai,
nhung ¢ dang phan tich 2D. Nghién ctru nay
trinh bay mot sd su khac biét giita phan tich
nhiét trc thoi tai vi tri bat ky va tim hiéu qua
trinh x4c nhan chéo ca hai mé-dun va bao gdm
b chia ludi phi hgp dé xac dinh mat do phan
b6 nhiét do phu hop.

1.2. Co s 1y thuyét

Phuong phép phan tir hiru han (FEM)
van ¢ nhitng diéu khong chic chan vi no coi
16p ludi 1a mot sy li€n tuc. Mac du mo hinh c6
thé két hop cac dac tinh vat li¢u phu thudc vao
nhiét do va cac thay doi dé cai thién do chinh
xéac ctia md hinh, nhung né van cé nhimng diém
khong chic chan vi no coi 16p nhwra 1a mot chat
lién tuc va thuong bo qua cac tac dong cua thuy
dong luc hoc, chang han nhu st cing bé mit,
dan dén sai s6 dang ké trong du doan hanh

vi ctia bé tan chay. Ky thuat FEM hién duoc
su dung rong rai dé du doan nhiét do bé mat
16p, tng suat du, do xop va do bién dang hinh
hoc ctia cac bd phan dugc ché tao bang quy
trinh PBE. Cac mé phong sb khac, chang han
nhu phuong phap thé tich hitu han (FVM) va
Phuong phéap Lattice Boltzmann (LBM), chu
yéu duoc sir dung dé nghién ctru thay dong luc
hoc cua bé tan chay. Phan mém duoc sit dung dé
giai quyét van dé bao gdom ANSYS, ABAQUS,
COMSOL, FLUENT/CFX,... Trong bai bao
nghién clru ndy, cic tac gia dung phian mém
ANSYS WORKBENCH dé mé phong phan
tich.

2. PHUONG PHAP MO PHONG MO HINH
KHUON SAN PHAM DANG 2.5D

2.1. Thiét ké md hinh CAD

Xay dung md hinh dudong nudc va
khuén theo kiéu Cooling layer nhu hinh 1, mé
hinh khuon gdom dudng nude, 1ong khuodn va vo
khuon.

Hinh 1. M6 hinh thiét ké tam khudn san pham
dang 3D

Bang 1. Cung cdp cdc yéu té cdu thanh ciia hinh
hoc cua mo hinh.

S6 thir ty cic thanh phéin M0 ta
1 Kénh [am mat
2 Long khudén
3 Khuoén
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2.2. Vit liéu

Trong phan md phong, cic nha nghién
ctru st dung cac vat liéu dé 1am tham s dau
vao: nudc dugc s dung trong kénh lam mat,
polypropylen (PP) duoc st dung trong phin
phun nhya vao long khudn. Thép C45 duogc
sir dung dé ché tao khuodn. Trong sb cac thanh
phan, nudc 1a chat long, con PP va thép C20
duoc coi 1a vat liéu ran.

Bdng 2. Trinh bay tong quan vé tinh chdt ciia cdc

vat liéu.

Vit liéu Nuée | PP | C45
Khoi luqng3rleng 997 | 850-950 | 7850

(kg/m’)
Nhiét dung riéng

(J/kg.K) 12007 2000 | %
Do dan nhiét

(W/m.K) ol o |8

2.3. Phuong an va két qua mé phéng

Phuong phap chia luéi trong nghién
ctru nay la Inflation va Face Sizing, hai mo-
dun nay déu st dung cac tham s6 ludi dugce tao
boi phan mém Workbench. M6 hinh chua dugc
tham s6 hoa (hinh 2a) va mé hinh di dugc tham
s6 hoa chia lugi (hinh 2b) trong hinh 2.

(a) )
Hinh 2. M6 hinh chwa tham so (a) va mé hinh da
tham sé chia luéi (b)

Thiét ké hé théng duong nudc vao
khuon nhu hinh 3. Thiét 1ap khuén & 30°C, sau

d6 gia nhiét khudn bang nudc ¢ nhiét d6 80°C
trong 70 gidy, ta ¢6 két qua mo hinh mo phong
nhu hinh 4.

Hinh 3. Buong nudc vao tam khuon

Temperature
Dafnit Fluid Scid Intertacs in MOLD Side 1

7.8

Hinh 4. Két qua mé phong

DPé xem rd hon cac nhiét do tai cac vi
tri nhat dinh, cac nha nghién ctru dung phuong
phap Line dé xuat ra dir liéu nhu hinh 5. Dé so
sanh vai thuc nghiém khi do nhiét do phan bd
thue té, cac tac gia dung dir liéu polyline tao
thanh biéu d6 duong vién nhu hinh 6.

Femperature
MOLD Defautt
79.8

Hinh 5. Xdy dung két qua mé phong dudi dang line
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Temperstare (C)

Hinh 6. Két qua dwdi dang biéu do dwong vién
3. KET LUAN

Hoat dong nhiét cia mo hinh dugc cai
thién dang ké nho cac quy trinh tdi vu hoa. T6i
wu hoa cai thién dang ké hiéu suit nhiét cua
phan cubi ciing trong diéu kién nhiét d6i luu tu
do. Céac tham sb da danh gid ma toi wu hoa va
ham muc tiéu. Cac két qua ctia phuong phéap
phan tir hitu han ANSYS cho phép danh gia
nhiét ciia cac md hinh ban dau va dugce tdi vu
hoa. Quy trinh t6i wu hoa da phat trién co thé
duoc ap dung cho bat ky bd phan nao, trong
cac khuén c6 kich thude bat ky va voi bat ky sb
luong kénh lam mat nao. Téi wu hoa cai thién
dang ké hiéu suét nhiét cta bo phan/thanh phﬁn
duogc phan tich. Cac bién thiét ké dugc chon
la phu hop vi gié tri ciia ching trong m6 hinh
dugc t6i wu hoa thay doi dang ké so voi gia tri
trong md hinh ban dau. Trong cac tmg dung va
diéu kién 1am viéc trong thé gidi thuc, do dbe
nhiét d§ giam s€ lam gidam cong vénh va cai
thién chét luong san pham. Phuong phap dugc
phat trién & day c6 thé hitu ich dé gitp cac ky
su thiét ké xac dinh vi trf tdi uu cua cac kénh
lam mat.

Viéc phat minh ra mdt phuong phap
gitip cac k¥ su thiét ké du doan vi tri nén dat
cac kénh 1am mat dé cai thién chat lugng cua
cac bo phan dugc san xuét 14 tién bo quan trong
nhat d6i voi thyc hanh k§y thuat. Phuong phéap
duoc su dung trong nghién ctru nay c6 cac ung
dung cong nghiép lién quan dén ép phun. La
mot phén cong vi¢c cua ho, cac ky su thiét ké
cling c¢6 thé thay chién lugc nay kha hiru ich

trong viéc lya chon vi tri dat cac kénh [am mat.
Trong tuong lai, cdc kénh lam mat phu hgp
cudi cung sé& co thé duoc san xuat bang phuong
phap san xuét bdi dip va duoc thir nghiém thuc
nghiém. Phuong phap nay ciing ¢ thé duoc
st dung voi cac khudn khac nhau vé nhiét do
thanh phan cudi cung, so lugng kénh 1am mat
va kich thudc khuon.

(*) Bong gbp cua tac gia:

- Hinh thanh y tuéng va muc tiéu nghién
ctru: Nguyén Trong Hiéu;

- Thuc hién nghién ctru, thu thap dir
liéu, phan tich dir liéu, viét va chinh stra bai
bédo: Nguyén Viét Tudn Anh, Truong Vin
Thanh, Tran Chi Béo.
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