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/MO PHONG PHAN BO NHIET CUA TAM KHUON AM
VO'I HE THONG KENH DAN XOAN OC

SIMULATE THE MOLD TEMPERATURE OF CAVITY PLATE
WITH THE HELICAL CHANNEL

Pham Son Minh, Dé Thanh Trung, Trdn Ngoc Rin
Trudng Pai hoc Su pham Ky thudt TP. H8 Chi Minh

TOM TAT

Trong bai bdo nay, trinh bay qud trinh di€u khién nhiét do cho tdm khuon ém ctia quy trinh
phun ép nhyta da dugc mo phdng vdi ba logi vat lidu khudn la thép, dong va nhom. Vii hai thiét ké caa
khudn &m, qua trinh gia nhitt duoe thuc hién voi nudc ndng 80°C va gidi nhigt voi nude 30°C, thoi gian
mbi budc gia va gidi nhigt la 30s. Qud trinh mé phéng cho thdy, kénh din dang xodn &c ¢ thé thay d6i
nhiét db khuén kha 16, nguoc lai, voi kénh dan thing, 36 thay ddi nhiét 49 khubn gén nhu khong ddng
k€. Tai cudi qud trinh gia nhiét, nhiét A6 cao nhdt ciia long khudn am cé thé dat dén 80°C vdi cd 3 logi
vt ligu khuon, Vi vit ligu nhom va dong, vi hé s& dan nhiét khd cao, do do, kha ndng gia nhiét va gidi
nhiét cho 1dng khuén ciing tot hon so véi vat ligu thép.

T khéa: Khuén phun ép nhyta; Nhigt d khuon; Kénh dan xodn 8c; Phan b nhiét do.

ABSTRACT

In this paper, the heating and cooling step for the cavity plate in injection molding process was
studied under three types of mold material as steel, copper abd aluminum. With two types of the cavity
Pplate, the heating step was operated with 80°C water and the cooling step was operated with the 30°C.
The time for each siep is 30s. The simulation shows that the helical chanel is more sensitive in the mold
temperature control, on the oposite, with the straight channel, the temperature control is not clear. At
the end of heating step, the highest temperature of cavity plate could reachs to 80°C with three type of
mold material. With the aluminum and copper, due to the high thermal conductivity, so, the ability of
mold temperature con trol is also better than the steel material.

Keywords: Injection molding, mold temperature, helical channel, temperature distribution. &
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1. GIO1 THIEU

Trong cong nghé ép phun sin
ph&m nhuia, quy trinh lam ngudi trong
mét chu ki ép phun 11 giai doan dic
biét quan trong, nhim ting nang suét
va chit luong san phim. Thiét ké hé
théng lam ngudi hop ly giap gidm thai
gian chu k ép va han ché, loai bd duge
khuyét tat san phdm phu vét 16m, co
rat khong déng déu, ing suit du do
phin b§ nhiét, bién dang sin phim
[1]. Yéu céu cia hé thdng nhiét trong
khuén phun ép 12 lam giam thdi gian
gia nhiét, gidi nhiét cang nhanh cang
t6t ma van gift dugc cdc tinh chat vat
ly ctia vt ligu, ciing nhu yéu ciu chat
lugng ciia sin phém nhia. Qud trinh
diéu khién nhiét dé trong khudn phun
ép bi anh hudng nhiéu yéu t6 nhu hé
théng, hinh déng, tiét dién, s6 lugng,
vi tri kénh din nudc [2-4). Hién nay,
cac phuong an bg tri kénh din nudc
thuéng dugc st dung nhu: B6 tri lién
tuc {mdt diu vao va mét ddu ra) va bg
tri song song (mdi nhdnh kénh lam
ngudi riéng biét cung cip nudc lam
ngudi § nhiét dé nhu nhau). Cic yéu
6 4nh hudng dén chu ki lam nguéi:
Hinh dang va kich thudc san phdm, bé
day san pham, vit lién nhua ép phun,
ki€u déng - kich thudc cia cdng phun
va runner, vit liéu ché tao khuédn, hiu
lugng nudc lam ngudi [5-8).

Bai bio nay, trinh bay khao
sit nhiét db trong qué trinh gia nhiét
va gidi nhigt cho tim khuén 4m c6
hé théng kénh din xodn &c; Cac yéu
t5 thay d6i Ia kiéu kénh din nuédc (cé
va khong sii dung kénh dan xodn 8c)
vaviatliéu ché tao khuén 4m véi kénh
din xo4n dc,
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2. MO PHONG

2.1. Mé hinh phén tich
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Hink 2. M6 hinh sit dung kénh dén thing
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Nham khio sit dnh huéng ciia kénh din
dang xoén 8¢ dén kha ning diéu khién nhiét do
tdm khudn 4m, hai mé hinh khuén duge thi€t ké
cho qué trinh mé phdng, gom:

- M6 hinh khuén &m c6 st dung hé théng
kénh din xoén dc (hinh 1) duge thiét ké gém
2 phin: Khéi khudn 4m va 1i khuén din nude
dang xodn &¢. Kénh xoén 6c dugc gidi han theo
hinh tru ¢6n 5° tiét dién kénh 1a hinh vuéng 3x3
va 56 vong xodn thay d6i ting véi chiéu sau 52
mm la 4 vong.

- M6 hinh khudn am sit dung kénh dén
thing (hinh 2) duoc thiét ké gém 1 khéi véi kénh
din théng cé dudng kinh 10 mm va kich thuéc
long khuén nhu trudng hop si dung kénh dan
x0dn.

2.2, Théng 56 mo6 phong

Nhiét d6 ban ddu cha khuén 13 30°C.
Chu ki 60s dutge chia ra 40s d4u 14 qud trinh gia

nhiét: Nudc & nhiét d6 80°C sé dugc bom vao
khuén, 20s sau 14 qué trinh lam nguéi: Nude &
nhiét do 30°C sé diigc bam vio khuon. Nhiét 46
dugc khao sat tai 2 di€m trén khuén. tB, tU [
nhiét d6 tai diém B, U tai mit cit A-A nhu hinh
3. Ngoai ra, nhim nghién cifu anh hudng ctia vit
liéu khuén dén nhiét d6 long khudn, long khuén
& duogc tién hanh mo phéng véi 3 loai vt liéu:
Thép, nhém, dong. Thong s6 cla 3 loai vit lidu
nay dugc trinh bay nhu Béng 1.

Hink 3. Vi tri khdo sdt nhiét 36 tai 2 diém Bva U

Bang 1. Thong s0 vat ligu [9]

VatLiéu | Khéilugng Mol | Khéilugng riéng | Nhiét dung riéng | Hé s6 truyén nhiét
(kg/kmol) (kg/m®) (J/kg.°K) (W/m.’K)
Thép CT3 55.85 7854 448 60.5
Nhém 26.98 2702 903 237
Dong 63.55 8933 385 401

3. S0 SANH VA PHAN TICH KET QUA MO
PHONG

Mé phéng phén bd nhiét d cha long
khuén am véi kénh dan xedn Gc dugc thuc
hién vdi phén mém ANSYS CFX. Qud trinh md
phong dugc tién hanh cho hai dan khuén nhu
hinh 1 va 2, gém 2 buéc:

-Buéc 1: Khudn dugc cai dat nhiét do ban
d4u 1a 30°C, sau d6, nuise 80°C sé dugc bom vao
hé thdng kénh din nhim gia nhiét cho khudn.
Théi gian cho qué trinh gia nhiét [3 20s.

-Budc 2: Sau khi hét théi gian gia nhiét,
nudce lanh 30°C sé duge bon vio kénh din nhim
gidi nhi¢t cho khuén. Théi gian cho qué trinh
gidi nhiét la 20s. &
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Trong qué trinh gia nhiét va gidi nhiét,
nhiét 46 tai hai diém trén bé mit khuén (hinh
3) dugc thu thip va so sinh nhu hinh 4, 5, 6. Két
qu niy cho thdy, khi sit dung hé théng kénh din
x04n 6c cho tém khuén 4m, khé ning thay ddi
nhiét d¢ tai 2 diém B va U ting lén rd rét trong
¢ giai doan gia nhiét va gidm nhiét gdn vé nhiét
d5 khuén ban d4u & cudi giai doan gidi nhit.
Nguoke lai, khi ding hé thdng gii nhiét truyén
thdng v6i kénh din thing, nhiét d6 tai 2 difm B
v U héu nhu khong thay ddi. Do d6, muc tiéu
gia nhiét cho long khuén gn nhu khong thé
thuc hién voi thiét k€ thong thudng, dic biét véi
caclong khuédn ¢é chiéu sau (h) 16n nhu mé hinh

trong nghién ciu nay. Theo két qui mé ph
v6i nhiét d6 ban ddu 30°C, khi hé théng kénh
din xoén ¢ dugc sit dung, nhiét 4o khuén gz
thé dugc gia nhiét dén 79,12°C, trong 40s vi lay
ngudi dén 31°C sau 20s.

Ngoai ra, théng qua qua trinh mé phong,
phén bd nhiét d4 tai cudi théi diém gia va gig
nhiét dugc trinh bay nhu hinh 7, Két qui niy
cho thdy v6i hé thdng kénh din dang xo4n 4,
khi vit liéu khutn 14 thép, tai cudi qud trinh gy
nhiét, chénh léch nhiét d6 tai di€m trén va dién
dudi 12 20.25°C, tuy nhién, tai cusi qud trinh gii
nhiét, chénh léch nhiét 6 nay la 3.5°C.
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Hinh 4. Nhi¢t do tai diém U, B khuén thép cé va
khong c6 kénh dén xodn 6c
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Hinh 5. Nhi¢t 49 tgi diém U, B khudn nhom cé
va khong cé kénh dén xodn Gc

Thin glan (1)

Hinh 6. Nhiét do tai ditm U, B kkusn déng cé va khong ¢6 kénh dén xodn ¢
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Hinh 7. Phén b6 nhiét d tai mdt cdt A-A cia khuon ém vdi vat liéu thép

4. KET LUAN

Qud trinh mé phéng hai hé thdng kénh
dén cho thdy, nhiét d6 & B va U & cudi qué trinh
gidi nhiét khuon vét liéu nhém va déng thdp hon
khuon vit liéu thép vi hé s6 truyén nhiét nhém
va dong cao hon va lugng thit thodt nhiét nhiéu
hon khuén vét liéu thép. Théi gian déu truyén
nhiét t6c d6 gia nhiét clia nhom, déng nhanh
hon thép vi c6 hé s6 truyén nhiét cao hon. Theoi
gian ddu cha qua trinh gidi nhiét t6c d¢ giai
nhiét ciia nhém va déng nhanh hon thép vi thép
¢6 hé s6 truyén nhiét thip hon nhém va déng.
Ngoai ra, hé théng kénh dén xodn &c vin chua
khéc phuc duoc nhuge diém sy phan bé nhiét
trén tim khuén, van cén sy chénh léch nhiét do
déng k€ & hai vi tri B va U, déy ciing 1 nhugc
diém cua hé théng kénh dén xodn &c va huéng
nghién cdiu tiép theo ctia dé tai nay. Hudng phat
trién tiép theo sé hudng dén viéc sit dung kénh
dén xoin 6c voi kich thudc tiét dién kénh din &
dang vi mo.<»
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