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TOM TAT

Trong linh vuc ép phun, viéc diéu khién nhiét dé ciia khuén hinh chiv nhdt la cuc ky quan
trong. N6 anh huong tryc tiép dén chat hrong san pham va hiéu sudt san xudt. Duy tri mot nhiét do
on dinh va phéan bé déu trén bé mdt khudn la yéu t6 then chot dé san xudt cdc san pham nhwa chat
liwong cao. Nghién ciru ndy tdp trung vao viéc ap dung cdc ky thudt diéu khién nhiét do tién tién dé
dat dwoe diéu kién nhiét t6i wu trong khoang khuén. Bang cdch phén tich cac phwong phdp diéu
khién khdc nhau va tac déng cia chiing 1én phin bé nhiét do, nghién ciru nham ndng cao dg dong
nhat ciia san pham va giam thiéu khuyét tat, tie do cdi thién hiéu sudt san xudt tong thé.

Tir khéa: Ep phun; Lam néng khuén; Diéu khién nhiét dé khuon; Gia nhiét bang khi néng.
ABSTRACT

In the field of injection molding, controlling the temperature of the rectangular mold is of
paramount importance. It directly affects product quality and production efficiency. Maintaining a
stable and uniform temperature distribution on the mold surface is a critical factor for producing
high-quality plastic products. This study focuses on applying advanced temperature control
techniques to achieve optimal thermal conditions within the mold cavity. By analyzing different
control methods and their impact on temperature distribution, the research aims to enhance product
uniformity, minimize defects, and thereby improve overall production efficiency.

Keywords: Injection molding, Mold heating, Mold temperature control; Air heating.

1. TONG QUAN

Ep phun 1a mot quy trinh san xudt nhua
hiéu qua va chi phi thap, c6 kha ning tao ra
nhiéu hinh dang san pham khac nhau va ngay
cang phd bién. T4i vu héa su thay d6i nhiét do
trong qua trinh lam néng khuon bang khi néng
dac biét quan trong dé cai thién chat luong san
pham va hiéu qua san xuat. Diéu nay bao gdm
viéc dam bao phan bd nhiét do dong déu dé
tranh hién tuong néng lanh khong déu, gy ra

cac khuyét diém trén san pham. St dung cac
cam bién nhiét do chinh xac va hé thong diéu
khién phan hoi nhanh dé duy tri nhiét d6 mong
mudn 13 rat can thiét. Pong thoi, tdi wu hoa
thiét ké hé thong dan khi dé giam thiéu sy mat
mat nhiét va dam bao khi nong tiép xuc t6t voi
bé mit khuon. Viéc chon lya vat liéu khudn co
kha nang chiu nhiét tt va truyén nhiét hiéu qua
cling dong vai trd quan trong trong vi€c tang
cudng hiéu qua cua qua trinh sudi 4m.
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2.COSOLY THUYET

Cac ky thuat ép phun hién tai can cai
thién dé dap tng yéu cau vé hinh dang phirc
tap va chét luong cao. Quan 1y nhiét d6 khuon
1a mot chién luwoc hiru ich. Nhiéu nghién ctru
da thuc hién vé cac k¥ thuat kiém soat nhiét do
khudn nham tang nhiét d6 khoang khudn nhung
van duy tri thoi gian chu ky ngan. Cac k§ thuat
nhu sudi 4m béng tia héng ngoai, ltra, laser, cam
g va khi néng duge dé xuat dé nang cao hiéu
qua va giam tiéu thu ning luong. Sudi 4m bang
tia hong ngoai ting do bén san pham, trong khi
sudi 4m bang laser nhanh chong nhung chi phu
hop cho cac san pham nho. Sudi 4m cam tng
nhanh chong nhung gap kho khin vé phéan phdi
nhiét do va thiét ké cudn day. Nghién ctru nay
tap trung tdi wu hoa sy thay dbi nhiét do trong
qué trinh 1am néng khuén bang khi néng, dic
biét 1a voi hinh dang canh da duong.

3. MO PHONG

Thiét ké ciia nip khi dugc trinh bay
trong Hinh 1, viéc Gng dung trong qua trinh
lam nong duoc quan sat dé danh gia phan b
nhiét do trén tim chén nhu trong Hinh 2. Tam
chen co kich thude 200x100 mm va do day 1
mm. Mot loat cac loai nép khi c6 d6 day tuong
1 mm da dugc sir dung trong sudt qua trinh lam
néng bang khi dé diéu tra tac dong ciia khoang
cach tiém, thé tich khi, chiéu cao va sd luong
16 ra 1én phan bd nhiét d6 cua tim chén. Thi
nghiém duoc thyuc hién voi nhiét d6 dau vao khi
1a 400°C va thoi gian 1am néng 1a 20 giay.
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Hinh 3.1. Thiét ké ndp chup khi

Hinh 3.2. Thiét ké tam chén
4. PHUONG PHAP MO PHONG

Dé nghién cru phan bd nhiét do trén
bé mat khudn, moét mod hinh mod phdng chi tiét
da duoc xay dung. Bang cach thém mot yéu tb
cach nhiét dé bao quanh phan lam néng, mod
hinh dugc don gian héa va tap trung vao hai
phan chinh: tim chén va phan khi nong. Cac
Hinh 3 trinh bay diéu kién bién va mé hinh
lu6i. Phan ludi cua tim chén duogc tao ra b?mg
k¥ thuat phan tir chil yéu 1a hex va 10 16p cua
phuong phép ludi né dugc ap dung cho céac
bé mit tiép xtic dé cai thién do chinh xac mo
phong. Mot phan tir tr dién duge sir dung dé
dai dién cho thé tich khi. Phan mém ANSYS
duoc str dung dé nghién ctru qua trinh 1am nong
Ex-GMTC va tai tao diéu kién bién thi nghi¢m.
Vi nhiét d6 moi truong 14 25°C va hé s6 truyén
nhiét 1a 10 W/m?2K, tit ca cac bé mit bén ngoai
ciia tim khuén duoc cdu hinh cho ddi luu tu
do vao khong khi nhu 1a phuong thirc truyén
nhiét. Bé cai thién hiéu qua lam néng, mdt tam
chén ciing dugc tich hop vao bo thiét 1ap thi
nghiém gan trung tdm khoang. M6 phong sir
dung khoang nhiét do tr 200°C dén 400°C cho
dau vao khi. Hinh 4 1a m6 hinh luéi bang phan
mém ANSYS.

Hinh 4.1. Thiét ldp dau vdo va dau ra cho khéng
khi trong phan mém ANSYS dé mo phong
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Hinh 4.2. M6 hinh chia hedi trén phan mém ANSYS
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Hinh 4.3. Suw thay d6i cdc canh tirong g véi gid
tri a, b va c trén truc toa do xOy

5. KET QUA VA THAO LUAN

Mo hinh luéi dugc st dung dé danh
gia budc lam néng véi nhiét do khi nong dat
60 400°C va thoi gian lam nong la 20 giay.
Dé tim hinh dang t6t nhéat cho qué trinh lam
nong, nhiéu loai nép khi khac nhau da duoc tha
nghiém. Két qua cho thiy nhiét do t6i da dat
duoc tai khoang cach tiém ngén hon, cai thién
kha ning hap thu nhiét ctia tim chén. Mt khéc,
cac khoang cach tiém dai hon cai thién phan b
nhiét d¢ vi khi nong tang tdc do dong khi khi n6
di qua nap trudc khi ra ngoai. Nhimg phat hién
nay cho thiy khoang cach tiém anh huéng dang
ké dén nhiét do va phan bd nhiét trén tim chen.

Bdng 1. Bang thong sé két qua ciia qud trinh mé phong

STT 1-E 2-D 3-C 4-B 5-A P14 — Nhiét | P15 — Nhiét Denta
(mm) | (mm) (mm) (mm) (mm) do (min) do (max) (max-min)
1 4 4 4 4 2 80.064 427.479 74.265
2 4 4 4 4 2.5 91.157 409.284 44977
3 4 4 4 4 3 91.194 401.716 37.372
4 4 4 4 4 3.5 91.177 401.811 37.484
5 4 4 4 4 4 91.181 407.738 43.407
6 4 4 4 3.5 2 91.161 422.836 58.525
7 4 4 4 3.5 2.5 91.185 414.616 50.281
8 4 4 4 3.5 3 91.162 414.357 50.045
9 4 4 4 3.5 3.5 91.272 402.419 37.997
10 4 4 4 3.5 4 91.145 414.593 50.298
11 4 4 4 3 2 91.157 419.23 54.923
12 4 4 4 3 2.5 91.268 402.516 38.098
13 4 4 4 3 3 91.221 430.138 65.767
14 4 4 4 3 3.5 91.223 421.513 57.14
15 4 4 4 3 4 91.216 425.688 61.322
16 4 4 4 2.5 2 91.208 426.408 62.05
17 4 4 4 2.5 2.5 91.258 426.167 61.759
18 4 4 4 2.5 3 91.291 401.652 37.211
19 4 4 4 2.5 3.5 91.264 401.596 37.182
20 4 4 4 2.5 4 91.259 401.688 37.279
21 4 4 4 2 2 91.258 401.622 37.214
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22 4 4 4 2 2.5 91.185 401.685 37.35
23 4 4 4 2 3 91.232 401.626 37.244
24 4 4 4 2 3.5 91.239 401.613 37.224
25 4 4 4 2 4 91.23 402.22 37.84
26 4 4 3.5 4 2 91.274 401.645 37.221
27 4 4 3.5 4 2.5 91.196 426.994 62.648

Tur cac truong hop md phong trinh bay
& Bang 1, rd rang truong hop thir 90 thé hién sy
thay d6i nhiét do it nhat 1a 13,495°C trong qua
trinh gia nhiét, voi cac thong sd (a, b, ¢, d, e) =
(3, 4,2, 4, 4). Ngoai ra, khi gia tri ctia tham s
a bat dau chuyén dan sang gia tri ¢, tvong Ung
Vo1 vi tri cua éng thoat, thi s€ dat dugc su phan
b6 nhiét d6 toi uu nhét. Piéu nay chimg to tinh
hiéu qua cua viéc diéu chinh cac thong sé nay
trong viéc dat duoc diéu kién gia nhiét tdi wu.

6. KET LUAN

Dé danh gia phan bd nhiét do dat duoc
trong qua trinh 1am néng bang viéc sir dung cac
ndp khi cling nhu tiém ning cta no trong viéc
cai thién chiéu dai dong chay noéng chay cua
cac san pham tir ép phun, nghién ctu nay da
tién hanh céc tinh toan va thi nghiém doc 1ap.
Mot loat cac loai nép khi da dugc danh gid véi
céc kich thude cb dinh: dudng kinh 16 dau vao
l1a 24 mm, duong kinh 16 ra ¢6 dinh 12 10 mm
va ¢ 4 16 ra khi. Khoang cach giita cac 16 vao
va ra cling dugc gitr & murc 25 mm. Két qua cho
thy gia tri nhiét do g1am tir 4 xudng 2 khi vi tr1
cua diém C di xudng. Dé dat duoc nhiét do tbi
wu nhit, gia tri nhiét do tai diém A dan chuyen
vé phia gia tri tai vi tri C, ciing 14 vi tri ciia dng
dau ra. Nhu‘ng két qua nay cho thay hiéu qua
cta thiét ké nap khi trong viéc t6i wu héa qua
trinh 1am noéng trong ép phun va cai thién su
phan bé nhiét do.

(*) Dong gop cua tac gia:
- Hinh thanh y tuédng va muc ti€éu nghién
cuu: Tran Thai Son;

- Thuc hién nghién ctru, thu thdp dir
lidu, phan tich dir liéu, viét va chinh sta bai
bao: Phing Anh Quang*, Huynh Thi Tuyét
Minh, Tran Tuong Vi.
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