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TOM TAT 

Trong bdi bdo ndy, trinh bdy qud trinh gia vd gidi nhiet cho tdm khuon dUdng cua quy trinh 

phun ep nhUa dd dUdc tien hdnh mo phong, nhdm quan sdt phdn bd nhiet dd cua tdm khudnvdi s6 

lUdng dien trd, chieu cao tdm khuon thay doi. Tdm khuon dUdng dUdc thiit ki vdi kenh gidi nhiet dang 

thang vd so lUdng cdc dien trd tdng tU 4 den 8. Ngodi ra, chiiu cao cua tdm khuon dUdng dUdc tdng tU 

45 mm din 55 mm. Kit qud mo phong cho thdy, vdi so lUdng dien trd cdng nhiiu, khd ndng tdng nhiet 

do cua khudn cdng cao vdi tdc do gia nhiet lan lUdt Id 0,417 "C/s, 0,63 "C/s vd 0,875 °C/s; tuy nhien, 

chinh lech nhiit dp tai dinh cua khuon dUdng cung se gia tdng. Vdi khudn cdng cao, khd ndng tdng 

nhiet dd cua khuon cdng thdp vdi toe do gia nhiit lan lUdt Id 0,768 °C/s, 0,63 "C/s, vd 0,515 "C/s. Chenh 

lech nhiet do tai dinh ctia khuon dUdng co chieu hudnggidm khi chieu cao khuon tdng. 

Tfl khoa: Khuon phun ep nhtXa; Nhiet dp khuon dUdng; Gia nhiet bang dien trd. 

ABSTRACT 

In this paper, the dynamic mold temperature control for core plate was simulated for observing 

the temperature distribution under different number of heater and the height of core plate. The core 

plate was designed with the strai^t cooling channel and the number of heater varies from 4 to 8. In addition, the 

height of core plate increases from 45 mm to 55 mm. The simulation result shows that with the number 

of heater is 4, 6, and 8, the heating rate of mold plate is 0,417 "C/s, 0,63 "C/s, vd 0,875 "C/s, however, 

the dtffernce temperature at the top of core plate is also higher With the height of core plate is 45 mm, 

50 mm, and 55 mm, the heating rate is slower as 0,768 °C/s, 0,63 °C/s, vd 0,515 °C/s. However, the 

difference temperature was reduced. 

Keywords: Injectionmolding; Core plate temperature; Heater heating. ^ 
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1. TONG QUAN 

Ngay nay, vdi sU phat trien vfldt bac cua 
khoa hpc ky thuat, cac san pham nhUa dUpc 
thi^t ke va phat trien theo xu hUdng cd ket cau 
nhe hdn, nhd hdn, mdng hdn. Do do, qua trinh 
phun ep cac san pham dang nay dang doi mat 
vdi cac thfl thaeh Idn. Neu trong qua trinh nhfla 
dien day Idng khudn, nhiet dp khudn cd the duy 
tri d gia tri cao hdn nhiet dp chuyen pha cfla 
vat lieu nhfla thi kha nang dien day khudn vdi 
nhiing chi tiet cd kich thfldc micro se tang len. 
Vi vay, muc tieu quan trpng cua qua trinh dieu 
khien nhiet dp khudn phun ep la: Gia nhiet cho 
be mat khudn den nhiet dp yeu can, nhflng van 
dam bao thdi gian chu ky phun ep khdng qua 
dai. Ngoai ra, ngfldi van hanh cung can biet dfldc 
anh hfldng cua vit lieu khudn, hinh dang va kich 
thudc khudn va hinh dang kenh giai nhiet den 
qua trinh dieu khien nhiet dp cho tam khudn 
dflOng. 

Nhfl phan tich tren, nhiet dp khudn ddng 
mpt vai trd quan trpng trong sfl hinh thanh chat 
lupng sin phSm. Kiem soat va dieu khiln nhiet 
dd cfla khudn la mdt trong nhflng phfldng phap 
giup d^t dflpc chat lUdng san pham tot nhat 
[1,2]. Vi the hien nay, mdt ky thuat mdi da dfldc 
nghien cflu va ap dung thanh cong cho cac san 
phSm ddi hdi cao ve dp chinh xac cung nhfl cd 
tinh, dd la phflong phap gia nhiet bang dien trd 
cho tam khudn [3-5], nham dap flng yeu cau gia 
nhiet nhanh va nhiet dp cao cho be mat khudn. 
Cac ket qua cfla nghien cflu trflde day cung cho 
thay hieu qua tich cUc cua phfldng phap nay [6]. 

Nhin chung, dieu khien dflpc nhiet dp be 
mat long khudn cung gdp phan giam dfldc chu 
ky phun ep mdt each dang ke, dieu nay mang 
lai nhieu lpi ich kinh te [7]. Ihdng qua viec dieu 
khi^n nhiet dp, ngUdi van hanh se tim ra dUdc 
thdi gian gia nhiet va giai nhiet hpp ly tranh 
lang phi thdi gian cung nhu cdng suat cua dien 
trd, nham giam chu ky phun ep ddng nghia vdi 

san lUdng dfldc tang len rat nhieu, giam hao phi 
nang Ifldng khdng can thiet trong qua trinh gia 
nhiet [8]. Khi san pham dam bao y^u cau ve ky 
thuat va san Ifldng tang chac chan se mang lai 
nhieu ldi nhuan cho doanh nghiep. 

Tuy nhien, viec thiet ke khudn vdi hg 
thdng gia nhiet bang dien trd van cdn phu thuge 
nhieu vao kinh nghiem. Ngoai ra, vdi cac qui 
trinh thilt ke hien nay, phan bo nhiet dp van chi 
dflpc fldc doan vdi dp chinh xac thap, vi hinh 
dang cfla tam khudn ludn thay ddi theo loai san 
pham. Do do, viec nghien cflu cdng nghe va 
che tao md hinh thi nghiem phuc vu cho qua 
trinh xac dinh phan bd nhiet dp tren tam khuon 
dfldng dupc d l xuat va thfle hiln trong bai bao 
nay. 

2. PHUONG P H A P MO PHONG 

Trong bai bao nay, phUdng phap dieu 
khien nhilt dd cho t ^ khudn dUdng vdi he 
thdng diln trd va kenh nfldc giai nhiet se dflpc 
tiin hanh md phdng vdi md hinh nhfl hinh 1 
nham dat muc tilu: 

-Gia nhilt sao cho nhilt dd b l mat long 
khudn Idn hdn SO'̂ C vk giai nhilt xuong c6n 
40''C. 

-Nhan biet dflpc sfl anh hfldng cua cac 
ylu to; Sd Ifldng diln trd v i chilu cao cua tam 
khudn den nhiet dp tam khudn dfldng trong qua 
trinh gia nhiet va giai nhilt. 

Hinh 1. Md hinh tdm khudn dUdng (a) vd vi tri diim 
khdo sdt nhiit dp (b) 
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V6i md hinh nhfl hinh 1, cac dilu kien bien 
dflpc cai d | t cho qua trinh mo phdng nhfl sau: 

• Dien trd gia nhilt: Cdng suat va kich 
thudc cd the dat lam theo ylu cau nhflng pho 
biln nhit la 08x80 mm cd cdng suat 200 W. 

• Kenh giai nhiet: Kich thfldc dfldng 
nfldc giai nhilt phu thupc vao be day thanh san 
pham va no phd biln d cac kich thfldc 0 8 mm -̂  
012 mm [5]. Khoang each cac dfldng nfldc phai 
bd tri hdp ly, cac dfldng nay each nhau it nhat 
la 3 mm va vdi chieu dai dfldng nflctc Idn hdn 
150 mm. Trong nghiln cflu nay, dfldng kinh cua 
kinh giai nhiet dflpc chpn la 12 mm. 

• De gia nhilt b l mat Idng khudn dat 
dflpc hdn SO^C va giai nhiet xuong 40"C, thdi 
gian can cho ca chu ky dfldc sfl dung la 140s, 
trong do 70s gia nhiet bang diln trd vk 70s sau 
giai nhiet bang nUdc. 
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Hinh 2. Thay dSi nhiit dp tai diem 9 Ung v6i sd lUdng 
diin trd khdc nhau 

Htnh 3. So sdnh nhiet dp bi mat tai dinh cua khudn 
vdi sd lUdng diem trd khdc nhau 

.•'•' 

Hinh 4. Thay dii nhiet dd tai diem 9 vdi chieu cao 
khudn khdc nhau 

Hinh 5. So sdnh nhiit dp be mat tai dinh cua khudn 
vdi chieu cao khuon khdc nhau 

3. P H A N TiCH KET QUA MO PHONG 

Trong bai bao nay, md hinh khudn dfldng 
nhfl hinh 1, se dflpc tien hanh phan tich vdi 
phan mim ANSYS. Trong dd, sd Ifldng diln trd 
va chieu dao cua khudn se dfldc thay ddi nham 
quan sat phan bo nhiet dp cua khuon dfldng 
trong qua trinh gia va giai nhilt. 

3.1. Anh hfldng cua so Ifldng dien trd den qud 
trinh dieu khien nhiet dd 

Trong bai bao nay, chilu cao khudn dflpc 
gifl vdi gia tri 50 mm, sd Ifldng dien trd se dfldc 
tien hanh thay ddi vdi 4, 6, va 8 diln trd. Thdng 
qua qua trinh md phdng, ket qua cho thay nhiet 
dp be mat tai cuoi qua trinh gia nhilt lan Ifldt 
la 69,236 "C, 84,124 "C, va 101,24 °C flng vdi 
trfldng hdp 4,6, va 8 dien trd. Qua trinh thay doi'̂ ^ 
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nhilt dp tai dilm trung tam cua khudn (diem 
9 - hinh lb) dflpc trinh bay nhfl hinh 2. Ngoai 
ra, chinh lech nhiet dp tai dinh cua tam khudn 
dflpc xac dinh thdng qua qua trmh so sanh nhilt 
dp tai diem 1 dim dilm 8 (hinh lb) va dflpc trinh 
bay nhfl hhih 3. Cac kit qua nay cho thay, vdi sd 
Ifldng dien trd cang nhilu, kha nang tang nhiet 
dp cua khudn cang cao vdi tdc dp gia nhilt lan 
Ifldt la 0,417 "C/s, 0,63 °C/s, va 0.875 °C/s. Tuy 
nhien, chenh lech nhilt dp tai dinh cua khuon 
dfldng cung se gia tang. Cu the, khi sfl dung 4, 
6, 8 dien trd, chenh lich nhiet dd tfldng flng la 
1.904 °C, 2.014 "Cva 3.677 °C. 

3.2. Anh hfldng cua chieu cao khudn den qua 
trinh dilu khien nhiet dd 

Trong thfle te san xuat, tuy thudc vao 
hinh dang, kich thfldc san pham, khudn se dfldc 
thiet ke vdi cac kich thfldc khac nhau. Trong bai 
bao nay, nham quan sat kha nang dilu khien 
nhiet dp cho tam khudn dfldng flng vdi cac 
kich thudc khac nhau cfla san pham, tam khudn 
dfldng vdi 6 diln trd se dfldc sfl diing trong qua 
trinh md phdng vdi cac chieu cao khudn la 45 
mm, 50 mm, va 55 mm. Tfldng tfl nhfl trfldng 
hdp tren, nhilt dp tai diem trung tam se dflpc 
quan sat sfl thay doi nhiet dp, ngoai ra, gia tri 
nhilt dp tai dilm 1 den diem 8 (hinh lb) cung se 
dfldc sfl dung nham so sanh chinh lech nhilt dp 
tai be mat khudn. 

Kit qua md phdng cho thay nhilt dp be 
mat tai cudi qua trinh gia nhiet lan Ifldt la 93,814 
"C, 84,124 °C, va 76,083 °C flng vdi trfldng hpp 
chieu cao khudn 45 mm, 50 mm, va 55 mm. 
Qua trinh thay doi nhiet dp tai diem trung tam 
cua khudn (dilm 9 - hinh lb) dfldc trinh bay 
nhfl hinh 4, chenh lech nhilt dp tai dinh cua 
tam khudn dfldc trinh bay nhfl hinh 5. Cac kit 
qua nay cho thSy, vdi khudn cang cao, kha nang 
tang nhilt dd cfla khudn cang thap vdi toe dp gia 
nhilt lan Ifldt la 0.768 °C/s, 0,63 "C/s, va 0,515 

"C/s. Tuy nhiln, chenh lich nhilt dp tai dinh cua 
khudn dfldng cd chilu hfldng giam khi chilu ca* 
khudn tang. Cu the, vdi chieu cao khudn 45 mm, 
50 mm, va 55 mm, che6ng lech nhiet dp d cuoi 
qua trinh gia nhilt lan Ifldt la 3,291 "C, 2,014 "C, 
va 1,207 "C. 

4. KET L U A N 

Thdng qua md phdng qua trinh dieu 
khien nhilt dd cho tam khudn dfldng bang dien 
trd va nfldc giiii nhi^t, vdi sfl thay ddi ve sd Iflpng 
dien trd 83 va chilu cao khudn, cac kit luan sau 
dflpc rut ra: 

- Nhiet dp chinh lech tr in be mat long 
khudn vdi 4 diln trd la 1,904"C va 6 heater la 
2,014"C, 8 dien trd la 3,677''C. Vay, khi tang s6 
Iflpng dien trd thi chenh lech nhilt dp d bl mat 
Idng khudn tang. 

-Tdc dp gia nhilt vdi 4 diln trd la 
0,417"C/s, 6 dien trd 0,63''C/s, 8 diln trd la 
0,875''C/s. Tdc dp giai nhilt vdi 4 diln trd 
la 0,5PC/s, 6 diln trd 0,7<'C/s, 8 diln trd la 
0,928''C/s. Dieu nay chflng td khi tang so lUpng 
heater se lam tang tdc dd gia nhiet va giai nhiet 
t r in be mat Idng khudn. 

- Nhiet dp chenh lech tren b l mat long 
khudn cd chilu cao 45mm la 3,291"C va chieu 
cao 50mm la 2,0 U^C, chilu cao 55mm la 
1,207''C. Dieu nay chflng td khi giam chilu dai 
san pham se lam tang chenh lech nhilt dp tren 
b l mat long khudn. 

- Tdc dp gia nhiet vdi chilu cao 45mm la 
0,7680C/s, chilu cao 50 mm la 0,63''C/s, chilu cao 
55mm la 0,515''C/s. Tdc dp giai nhiet vdi chieu 
cao 45mm la 0,9l^C/s, chilu cao 50mm la 0,7"C/s, 
chieu cao 55mm la 0,442<'C/s. Dilu nay chflng to 
khi giam chilu d^ s ^ phSm se lam tang tdc do 
gia nhiet va giai nhilt trin be mat long khudn.*> 
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