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Trong nhimg nam gan diy, ngay cang c6 nhiéu ki thuit méi dugc tng dung trong cong
nghé dic phun nhua (Injection molding). Trong 46, phuong phap lam ngudi theo xung dong
dong chay (Pulsed coolmg) duge img dung nhim nang cao hiéu suat 1am ngudi trong qué trinh
diic phun, ciing nhu rat ngén thoi gian gia céng san pham Tuy nhién, do hé lhong nay kha phirc
tap, cling nhu anh huong clia qué trinh lam nguol d6i v&i khudn va san phdm vin chua dugc
nghién ciru 15, vi vy, dieu chinh cic thong s6 ciia qué trinh lim ngudi theo phuong phap gisn
doan vin con 14 bai toan khé déi véi ngudi vén hanh may dic phun. Trong bai bio nay, thong
qua phuong phap mé phong, anh huéng cua cic thong so trong qué trinh 1dm nguéi theo xung
déng dong chay bao gém: thei gian 1am ngudi, nhiét dé nuéfc lam ngudi, va nhiét dd khudn s&
dugc nghién ciru. Ngoai ra, bing thuc nghi¢m, céc thang s6 trén s& duge kiém chimg véi két qua
mé phong.

Tir khoa: khuén dic phun nhya, qua trinh 1am nguéi theo xung dong, nhiét 4§ khudn.

1. TONG QUAN

Trong cong nghé gia cong sin pham nhya bing phuong phap dic phun nhiét 4 bé mat
long khuén 12 mdt trong nhimg thong s6 quan trong, anh hucmg truc tlep dén chét lugng san
phim nhua Khi diic phun véi nhiét 46 bé mit khudn cao, chit luong sin pharn s€ dugc néng cao
dang k&, tuy nhién, théi gian 1am ngudi, cing nhu thai gian gia cong san phim s& tang déng ké.
Ngugc lai, néu giam nhi¢t d§ bé ma! khuén trong qua trinh duc phun thén gian lam ngui c6 thé
duqc rit ngan nhung chit lugng bé mit §& giam hoc cac Kkhuyét tit cia sin pham dic phun s&
xuit hién nhiéu hon. Do d6, viéc rit ngin thoi gian chu ki duc phun nhung vén dam bao chit
lurgng san pham 1a vén dé dugce dit ra cho cac nghién ctu vé khuén dic phun néi chung va quéa
trinh diéu khién nhiét 46 cho khudn néi riéng.

Véi qué trinh 1am ngudi cho khudn dic phun, hién nay cé hai phuong phip lim nguji
chinh [1]: 1am ngudi lién tyc (phuong phép truyén théng - Traditional cooling) va lam ngudi
theo xung dong dong chay (Phucmg phap méi - Pulesd cooling). Khi 1am ngudi theo phuong
phap lién tue, nude 1dm ngudi s& chay lién tyc trong cic kénh 1am ngui ciia khudn. Do dé, nhit
dd cua nudc thudng duge chon béng v6i nhiét d6 yéu cdu cia khuén. Nguoc lai, véi phuong
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phap 13m ngudi theo xung ddng dong chay, nudc sé duge diu khién theo 2 trang théi: chay
trong kénh lam ngué: va dimg la1 trong nhimg khoang théi gian nhét dinh cta qua trinh dic
phun. Nhin chung, trong cic nghién ctru truéce day, phuong phap lam ngudi theo xung déng
dong chay cé kha niing rit ngén thoi gian 1am nguji nhung nhiét dé bé mit khudn van duge gir
& mirc cao, Ngoai ra, téng ning lugng tiéu hao cia hé théng s& dugc giam déng Kké [2 - 4].

Trong nghién ciu cia Chen S. C. [5), khi nhya Polycarbonat (PC) duoc sir dung cho qué trinh
dic phun, phuong phap lam nguol theo xung déng dong chay c¢6 thé rit ngén 20 % th&i glan chu
ki so vai phuong phap rruyén théng do nhxel d6 nuéce duge gidm tir 40 °C xubng 32 °C. Ké qua
nay dugc thye nghiém kiém chimg trén nhleu loar bé miit san pham khic nhau, img véi nhidu
nhiét dd khac nhau cia nuée 1am ngudi va bbn muc nhiét dé khuén: 20 °C, 25 °C, 35 °C va 50
°C [5). Ngoai ra, phuong phap lam nguéi theo xung dong dong chay cung duge ap dung cho
khuén phun ép (lnjcchon ~ Compression Molding) trong h¢ théng ché tao dia CD (Blue-ray
disc). Két qua cho thiy hé lhong lam ngudi theo xung déng dong chay cé thé giam cong vénh
cho dia sau khi gia cong, va cht lugng cic rinh micro én bé mat dia ciing dugc ci thién ding
ké. Ngoii ra, so v6i phuong phap 1am ngudi truyén théng, trong phuong phéap lam ngudi theo
xung ddng dong chay, khi nhét do dau vao clia nude lam ngudi glam 8 °C (tr 40 °C xudng 32 °C)
v thoi gian 1am ngudi duge rit ngén 10 % [6). Trong nghlen ciru gan diy nht dugc thyc hién
bai cong ty Moldex3D, véi phuong phap md phéng va thuc nghiém, qui trinh lam ngudi theo
xung ddng dong chay cho khuén dic phun nhya d3 dugce 4p dung va nhiét 4 khudn cé thé ning
cao thém 5 °C [7].

Nhu trinh bay trén, phuong phap truyén théng ¢6 cac uu diém nhu: nhiét d khudn én djnh
va nudc lam ngudi chay lién tuc trong kénh lam ngudi cia khudn. Néu trong quaé trinh 13m nguéi,
nuée nay dugc dimg lai, nhim thoa man cac yéu chu cia qua trinh lam ngudi, mét hoac ca hai
diéu kién sau s& phai xay ra:

(1) Thoi gian 1am ngudi s& gia tang dé nhigt dd nhira dat dén nhist 46 mo khudn.
(2) Nhiét 46 nude phar lhap hom nhiét d6 khudn nhim nang cao hiéu suit 1Am ngui.

Véi didu kién (1), néu gia ting thoi glan lam ngudi, than gian chu ki cua san pham SE ting
thém. Diy la diéu kign bat kha thi trong cac img dung thya té. Do 46, neu mudn img dyng
phuong phap lam ngudi theo xung déng déng chay nham nang cao hiéu suit lam ngudi, nhiét do
nuée lam ngudi phai thip hon nhiét d6 khuon Trén co s¢ nay, vdi cling hé lhong lrang thiét bj
vi diéu kién cia dong chay (téc da, ip sudt, do nhét dong chay,...) nhimg_ diém ndi bat ciia
phuong phéap lam nguéi theo xung dong dong chay so véi phuong phap truyén thong la [3, S
nhiét d nude lam ngudi thdp hon nhiét d§ khudn va thai glan lam ngudi sé ngan hon. Trong
nghién ciru nay, nhiét d§ nude 1am nguéi va thai gian lam nguol s& duge diéu chinh nhim thoa
man nhiét d bé mjt khudn tuong ty nhu phuong phap truyén théng. Bén canh d6, cic théng s&
vé thési gian 1am ngudi, thai gian nuéc chay va nhiét do khuén ciing s& dugc quan sat, ghi nhin
va 5o sanh.

2. DPINH NGHIA VA ANH HUGNG CUA CAC THONG SO

Trong bi béo niy, 3 théng sé chinh ciia qua trinh 13m nguéi theo xung dong dong chay
(hinh 1) s& dugc nghién ciru:
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Didu chinh nhist d6 khubn bing qua trinh Iam ngudi theo xung dong dong chdy
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Hinh 1. Chu ki diic phun nhua véi phuong phap lam ngudi lién tuc va lam nguéi theo Xung
dong dong chay.

2.1. Thoi gian chay cua nwéc 1am ngudi (Coolant Flow Time - CFT)

CFT la 1 phin cia thm gmn lam nguéi trong chu ki gia céng san phdm nhya. Péi véi
phuc-ng phép lam ngudi truyén théng, do nuéc lam ngud1 ludn chiy trong hé thong kénh lam
ngudi, do d6, CFT chinh 14 théi gian 1am ngudi cia toan chu ki gia cong san phim nhyra. Nguge
lai, véi phuong phép 1am nguéi theo xung déng dong chay, trong sudt qua trinh dic phun, nuéc
1im ngui s& ¢6 2 trang théi: chay va dimg (ir ddng) trong cac kénh 1im nguéi niy. Do d6, trong
nghién ciru nay, CFT dugc dinh nghia I3 théi gian nuéce 1am ngudi chay trong hé thong céc krnh
1am nguéi dé lam ngudi, dong cimg nhya nong chay va gitr gia tri nhlet d$ khudn theo yeu chu.
Khi sir dyng phwong phap 1am ngudi theo xung ddng dong chay, néu CFT qua dai, phan nhiét
niéing dugc nude he‘xp thu va mang ra khoét khuédn sé vuet qua gidi han cho phép, didu nay s€ lam
nhiét d§ khudn gidm theo timg chu ki san pham néu qua trinh ndy tiép tuc, nhiét d§ bé mat
khuén s& thip hon gia trj cho phep Nguge lai, néu CFT khong du, nhiét nang d\wc truyen ra
ngoai s& khéng théa man cho qua trinh lam ngudi cia mdt chu ki san phéim, vi vy, sau méi chu
ki diic phun, nhiét ning trong khuén s tang Ién, va nhiét 4 ciia khudn sé gia tang, vugt qué gidi
han cho phép ciia qué trinh dic phun.

2.2. Théi gian lam ngudi (Cooling time)

Khi lam ngudi cho khudn diic phun theo phuong phip truyén théng, nude 1am ngudi s& lru
théng lién tuc trong kénh 1am ngudi. Nhiét lugng sé truyén tir nhya néng sang khudn thong qua
bé mit long khuén, sau dé, toan by lugng nhiét nay s& duge truyén sang nude lam ngudi thong
qua qua trinh d6i luru nhiét giira bé mat kénh 1am ngugi va nudc lm ngudi. Khi nuée 1am ngusi
dugc dua ra ngoai khudn théng qua bom, lugm, nhl¢t nay s& dugc thai ra méi trudng thong qua
nuéc 1am ngudi. Vaoi qua trinh Iam ngudi truyén théng, nude lién tuc chiy trong hé théng cic
kénh 1am ngudi nén qua trinh truyén nhiét nang tir nhya néng chay sang vat liéu khudn va dugc
dua ra ngoai s& dugc thyc hién lién tuc. Vi vy, phuong phap nay con duoc goi la “lam ngudi
lién tuc”. Nguge vi phuong phap lién tuc I3 phuong phép lam ngudi theo xung dong dong chay.
Trong phuong phap lam nguol theo xung déng dong chay, twong ty nhu phuong phap “lién tuc”,
qué trinh nhiét néng truyén tir nhya néng chay sang vit liéu khudn vén mang tinh “lién tuc” do
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trong sut chu ki dic phun, nhya va vit ligu khudn ludn tiép xiic nhau thong qua bé_ mit long
khuén. Tuy nhién, qua trinh truyén nhiét tir tim khuén sang nuéc lam ngudi dugc chia thanh 2
trang thai:

o Khi chit lam nguéi liru théng trong kénh 1am ngudi, nhiét ning sé& rruyAén tir khudn sang
nudc théng qué qui trinh d8i lru nhit tai bé mit uép xuc. Lugng nhiét truyén tir khudn sang
nuéce duge tinh theo cong thire [8):

g=a(tc —tz) (1)
Véi: q : Dong nhiét truyén tir khuén sang nudc 1am ngudi (W/m?), t¢: Nhiét d§ tai thanh cia
kénh 1am ngugi (°C), ¢£: nhiét d nuée 1dm ngudi (°C), @ hé sb trao d3i nhiét tai thanh kénh din
nhiét (W/m*°C).

So véi phuong phé? lién tuc, thoi gian chay cia nudc lam ngudi ngan hon, do 46, 4é dép‘x
bao lugng nhit cin truyén ra ngodi tuong tw nhu qua trinh 1am nguéi lién tuc, dong nhiét t}uyén
tir khudn sang nudce trong truomg hop giép doan can dugc gia tang. Theo cong thic (1), dextzng
q,tacd thé tang hi¢u sudt hép thu nhiét ddi luu (&) holic ting 43 chénh léch nhiét db gita bé mat
thanh kénh 13m nguéi (£¢) va nude lam ngudi (tF). D& ting «, van tdc nudc 1am ngudi s phai
gia ting. Tuy nhién, do gi¢ han ctia trang thiét bj, ciing nhu myc tiéu tiét kiém ndng lugng trong
qué trinh san xuat, day J4 giai phap khong kha thi. Do d6, dé tang dong nhigt tir khudn sang chat
1am ngudi khi thai gian chay cua nude dugce rit ngln, cich duy nhat 12: ting 46 chénh 1éch nhiét
46 giira bé mat thinh kénh lam ngudi (t¢) va nhiét 46 nuéc (tg). Trong 2 thong s6 ndy, nhiét d§
b& mat thanh kénh 1am ngudi (¢) duge quyét dinh bdi nhiét lugng truyén tir nhya néng trong
long khuén. Do dé, su thay d8i ciia t¢ rht khé co thé didu chinh theo yéu cu coa qué trinh Jam
ngudi. Nguoc lai, voi nhiét d6 nudc (t5), ta cé thé didu chinh bing hé théng didu chinh nhiét 4o
khuén (Mold temperature control). Diy la thiét bj thong dung trong nganh khudn miu néi riéng
va trong cdng nghiép néi chung. Mat khéac, do nhiét d$ thanh kénh 1am ngudi luén cao hon nhiét
d6 nude lam ngudi, nén aé ting d6 chénh léch nhiét d¢ giira 2 gia tri ndy, ta chi cin giam nhiét
d6 nudc 1am ngudi (¢£). Khi I giam, dong nhiét truyén t khuén sang nuodc s& ting, mit khic,
ta cé thé giam dugc ning luong can thiét dé gitr nude ndy & nhiét dd cao nhu phuong phép
truyén th(‘m'gdang str dung.

*  Khi nuge 13m ngudi khéng luu théng (i dong) trong kénh 1am ngudi, do hé sb truyén
nhiét clia chit 1im ngugi (thdng thuémg duge chon 1 nuée, dau holic nuée pha diu) rét thip, vi
vily trong trudmg hop nay, nhiét db nude tai b,é mit tiép xtic giira chit lam ngudi va thianh kénh
1am ngudi s& gia ting véi téc d rat nhanh dén @14 trj nhiét d§ cua thanh kénh lam ngudi. Lic
ndy, nhiét d3 cia bé mét thinh kénh 1im ngudi (¢,) va nhiét do bé mit nude (tF) sé tuong duong
nhau. Do 6, theo cong thirc (1), dong nhiét truyén tir khudn sang nirée 1am ngudi s& gin bing 0
[2, 4). Thyc t, nhiét nang tai bé mit tiép xic gidra nude lam ngudi va thanh kénh lim ngudi s&
duge truyén theo huéng tam cia tiét dién kénh lam ngugi. Tuy nhién, do hé s truyn nhiét cia
chat Jam ngudi rét thip, tuong tw nhu c4c nghién ctu ciia téc gia Chen S. C. [5) va Smith G. [2],
phén nang luong nay dgc gia thuyét 13 khong dang ké, va khong anh huéng dén qua trinh lam
ngudi cua khudn duc phun.

Tém lai, trong qué trinh 1am ngudi cia khudn ddc phun nhya, khi 4p dung ki thuat lam
ngudi theo xung dong dong chay, nhiét lugng trong toan h¢ théng chi dugc dua ra ngoai khi
nuée Jam ngudi ey thong trong céc kénh 13m ngudi, phan théi gian con lai cia chu ki gia céng
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Dibu chinh nhiét d6 khuén bdng qua trinh Iam nguér theo xung déng dong chay

nhua, nuéc nay s& dimg trong kénh lam ngudi, va nhiét ning chi duoc truyén tir nhya nong sang
vit téu khuén.

2.3. Nhiét 4§ khudn (Mold temperature)

Nhle! 46 khuén 14 nhiét 46 ta1 bé mat cua 1ong khuén khi khuén duge mo ra dé lay san
pham (két thic 1 chu ki gia céng san phim). Néu nhiét dé khuén qua cao, san pham s& miéc phai
nhimg khuyét tal nhur cong vénh, 6 co rit vugt quéa giéi han cho phép, qua trinh lay san phim ra
khoi khudn s& rét khé vi san phém chua dat di d cimg cho phép,... Nguge lai, néu nhlet 46
khuén qué thap, théi gian chu ki gia cong sin phim nhya sé b kéo dai, lam giam hiéu suit trong
qua trinh gia cong.

3. PHUONG PHAP MO PHONG VA THi NGHIEM

Phuong trinh tdng quéat ding trong qué4 trinh mb phéng truyén nhiét va lam ngud1 clia
khuén dic phun nhur sau [9]:

2

3

w Hé sé rmyén nhiét cia vt liéu khuon; p: Ti trong cla vét liéu

vai: Tpy: Nhiét dd khuédn;
khuén; CP: Nhiét dung riéng cua vét li¢u khudn; t: Thoi gian truyér\ nhiét (thon gian chu ki cua
qua trinh diic phun); X, 1, 2: Hé truc toa d§.

Trong nghién ciru ndy, cd 2 phuong phép 1am nguér: lién tuc va gién dozn s& duge méd
‘phong bing phan mém Moldex3D. Nhim nghién ciru anh huéng cuia phuong phép lam ngudi
theo xung déng dong chay déi véi qua trinh 1am ngudr cia khudn dic phun nhya, khuén dic
phun cia san pham thanh Tensile Bar véi chidu day 2 mm s& duge su dung trong qua trinh md
phéng, ciing nhu thi nghi¢m thuc té. Hinh 2a trinh bay c4c thong s8 ki thudt, ciing nhur kich
thudc cia san pham Dé quan sat anh hudng cia 2 phuong phap lam ngudi trén nhiét d¢ khuén,
cam bién nhiét dugc thiét ké nhu Hinh 2b.
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®
Hink 2. Kich thude san phdm (a) va két cdu khuén diic phun (b).
Hinh 3 trinh bdy mé hinh luéi cia san PhAm (hinh 3a), hé théng kénh din (hinh 3b), va hé

théng kénh lam ngudi (hinh 3c) V& san pham, mé hinh lu&i duqc xay d\mg trén co s¢ ph&’m tr
Prism véi 4 16p ludi theo chidu day, tdng s6 phén tir cia san phdm 12 4032 phin tir. Véi hé théng
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Kénh din va céng phun nhua, phin tir dang Prism va Tetra dugc sit dung cho qué trinh md phong
lm nguéi. Vi kénh din nhya, luér dang Prism véi 3 16p theo huéng kinh s& dugc s d\,lnlg.
Téng 56 phin tir cia kénh din va céng phun 12 18010 phin tir. Dé1 vi cac kénh 1am ngudi, phan
tir Tetra duge sir dung véi phuong phap chia ludi ty déng, va 3 16p luéi theo chiéu huéng tam.
Téng sé phin tir ciha céc kénh lam ngudi la 7503. Trong nghién ciru nay, vit héu khudn duge
chen 1a P20 véi ti trong va nhiét dung riéng 13n luge 13: 7750 kg/m® va 465 J/kg °C. Vit ligu
nhya dugc chon 13: PC (Polycacbonat) duge sin xudt bdi céng ty Teijin — Dai Loan. Théng s6
gia cong cia nhya PC dugc trinh bay nhu Bén% 1. Do dic diém cia qua trinh dic phun, cde
thong s6 sé dat dén trang tha: 6n dinh sau mdt so chu Ki. Do d6, dya vao cic nghién ciu trude
day [1, 3, 6], trong nghién ciu nay, nhiét 46 khuén s& dugc ghi nhén va so sinh sau 30 chu K
dic phun.

() Karh din nhya

Low phka rr Prizm ¢ Teen
Shlap 3
Thng 8 phin ti 18010

(9 a0 phim -~ (‘)_, ‘/
A\

N

Low phin ar Prom
Shigp ¢
Ting 1 phin 4032

() Hi thing pils s
Phdn tir Prism + Tema

Siop 3
Thog w phin 1 7503

Hinh 3. M& hinh luéi cita hé théng khuén dic phun.

Bang 1. Théng s6 co ban cia qué trinh ditc phun truyén thong.

Théng sb cia qué trinh phun ép
Thoi gian dién diy 0.18 s
Thoi gian djnh hinh 02s
Thoi gian giai nhiét 155
Thai gian mé va déng khuén 9s
Téc d3 ohun 300 mmvs
Ap sudt dinh hioh 120 MPa
Nhiét d6 khuén 75-120°C
Nhuét 49 nhya 280-350°C
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4. KET QUA VA PHAN TiCH

. Trong nghién ciru nay, th&i gian chay va nhiét dd ctia nuéc lam ngudi sé duge didu chinh
nhim giif nhiét d3 khuén & 3 mirc gi4 trj: 84 °C, 99 °C vi 114 °C. Chc thong sé khac cia qua
trinh diic phun duge gir & gia tri nhu sau: nhigt 6 nhya: 330 °C, théi gian 1am ngudi (phuwong
phép gidn doan): 3 s; thoi gian chu ki: 24 s v&i phuong phép 1am ngudi lién tuc va 12 gidy véi
phuong phap lam nguéi theo xung dong dong chay. Két qua thi nghiém va mé phong dugc trinh
bay nhu hinh 4 va bang 2. Cac két qua cho thiy: khi ting thai gian chay coa nude lam ngudi, gié
trj nhiét d cia nuée ndy cin ting theo nhim dam bao nhiét 46 khudn dugc gilr & mirc yéu cau.
Dé giai thich hién tugng nay, tuong tw nhu phdn trén, dya vio nguyén tic bao luu phﬁn nhuét
nang trong khudn ndm trong khoang cho phép, khi ting théi gian chay cba nude lam ngudi,
lrong nhiét dugc thai ra ngodi mdi trudng sé ting theo. Do 46, & dam bao lugng nhiét thai ra
ngoai ndy tuomg duong vdi truémng hop lam ngudi lién tuc, nhiét dé cua nuée 1am ngudi sé duge
dieu chinh tang 1én nhém han ché qua trinh truyén nhiét déi lwu gitta bé mat thinh kénh 1am
ngudi va nuéc 1am ngudi. Két qua thi nghiém vd mé phong cho thiy khi nhiét d khuén duge
yéu chula 99 °C, néu thtn gian chay cua nuéc 13m ngudi ting tir 1 s 1én 2.5 s, nhiét 49 ctia nude
cAn tang tr 55 °C 1én 80 °C. Ngoai ra, néu nhiét d6 khuén duge yéu clu 114 °C, nhiét 45 cia
nuéc can tang tir 77 °C dén 99 °C.
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Hinh 4. Quan hé giira thdi gian chay va nhiét dé cba nuéce lam ngudi tmg véi céc gia tri
nhiét ¢4 khudn khic nhau.

Theo két qua nhu hinh 4, khi ting nhit d$ khuén (tir 84 °C 1én 99 °C va 114 °C), véi cing
théi gian chdy cla nude 1am ngudi, nhi¢t 6 nudc phai ting Ién. Hién tugng ndy c6 thé dugc
giai thich theo cong thic (1): khi ting nhiét 46 khuén, nhiét 44 tai thinh kénh lam ngudi tc s&
téng theo. Do a6, sy chénh 1éch nhiét d6 giira thanh kénh 1am ngudi va nudc Jam ngudi s& gia
tang. Nhu vay, véi cing thoi gian chay, cing higu sudt hép thu nhiét &, dong nhiét truyén nr
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kbubn sang chét lam ngudi s& gia tiing, kich thich qua trinh lam ngudi sé manh hon. Vi vy, day
la nguyen nhan din dén hién tuong gi1am nhiét d6 khudn xucng duéi nhiét 46 cho phép Do d6,
nhim han ché luong nhiét thai ra ngoai, phuong phap ting nhiét dé nude 1am ngubi s& duoc
thye hién. Thong qua md phong va thi nghiém, khi théi gian chay cia mmc 1am nguéi lan luge
1a 1,0 gidy, 1,5 g1ay‘ 2,0 gidy va 2,5 gidy, va nh1¢| dé khuén dugc yéu chu ting tir: 84 °C lén
114 °C, nhiét 43 ddu vio cta nuéc 1am ngudi cdn dugc didu chinh ting lén lugt nhu sau: 38 °C
1én 78 °C, 50 °C 1én 89 °C va 63 °C 1én 99 °C.

Ngoai ra, thdng qua thi nghiém, cac 6 1iéu do dugc tir cam bién cho thdy Kkét qué mb phéng
dat do chinh x4c kha cao. Bang 2 trinh bay chénh l:;ch nhiét 46 giita md phong va lht nghi¢m
luén nim trong khoang 5 °C. Py 1 gié1 han dugc chip nhén trong cac nghién ciu vé nhiét do
trong khuén dic phun nhira [1 - 7).

Bang 2. Nhiét khudn khi thon gian chdy va nhi¢t 49 nuéc lam ngudi thay dbi.

Thoi gian (gidy) Nhiét d§ (°C)
Phuong |k | Gisi Nh ﬁ‘:’f(g\ff
hi Aru chat iai N N wa £t (Mo N
e chay nhiét Chuki Khuén néng chay | phong/ Thi Khudn
nghiém)
Lién tuc 15 15 24 84/84 85,63
1 38/40 87,00
1,5 84,0 50751 86,79
Giéan doan 3 12
2 60/63 86,75
2,5 63/65 87,16
Lién tuc 15 15 24 99/99 102,40
1 55156 102,88
1,5 99,0 330 70/72 103,96
Gién doan 3 12
2 77778 103,23
2,5 78/80 102,99
Lién tuc 15 15 pZ) 114/114 117,35
1 771178 119,22
. 1,5 114,0 88/89 118,75
Gién doan 3 12 .
2 95/98 118,35
2,5 97/99 118,67

V& higu qua clia qué trinh 1am nguéi theo xung déng dong chay, béng 2 cho thiy: img v6i
cac nhiét d¢ khudn khic nhau, phuong phap gién doan c6 thé thoa man cac gid tri nhidt do
khuén nhu phuong phép lam ngudi lién tyc. Tuy nhién, trong cc trudng hep lam nguol theo
xung ddng dong chay, thoi gian lém ngudi dugc rat ngin tr 15 gidy xuéng 3 gidy va thdi gian
chu ki dugre it ngén tir 24 gidy xubng 12 gidy.
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D16u chinh nhiét db khubn bing qua trinh 1dm ngudi theo xung dbng déng chdy

5. KET LUAN

Qua qua trinh mé phong v thi nghiém, md hinh thanh Tensile Bar véi chiéu diy thanh 2

mm dugc sir dung nhim nghién ciru anh huéng ciia nhiét 4 khuén vé qua trinh 1dm nguol cho
khuon dic phun nhua theo phuong phap gian doan. Théng qua mé phong véi phan mém
Moldex3D va thi nghiém kiém chimg, cic thong sé cia qua trinh lam ngudi da duge nghién ciu
véi cac két qua nhan dugce nhu sau:

- Vé hiéu qua cia qué winh lam nguéi: Phuong phap 1am ngudi theo xung ddng déng chiy
6 higu sudt lam ngudi cao hon phucng phap Iam ngudi lién tuc. Ngoai ra, phuong phap lam
ngudi theo xung ddng dong chay c¢6 thé rit ngan thoi gian lam ngudi tir 15 gidy xuong 3 gidy
(giam 80 %). Théng qua d6, thdi gian chu ki gia cong san pham nhua dugc nit ngan tir 24
gidy xudng 12 gidy (50 %).

- Khi ting th&i gian chay ctia nuéc 1am nguéi, nhiét dd ciia nude nay cin dugc gia tang.

- Khi si dung phuong phép lam nguéi theo xung dong dong chay cho khudn véi nhiét 45
khuén dugc yéu cau cao hon, nhiét 4§ nusc 1am ngudi ciing céan gia ting.

Léi cam on. Téc gta chan thanh cam on sw hé tro kinh phi nghién ciru tir phong thi nghiém khuén miu
thuée trudmg Pai hoc Chung Yuan Christian — Dar Loan va trudmg Dai hoc Sur pham ky thuat TP. HCM.
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ABSTRACT
MOLD TEMPERATURE CONTROL BY PULSED COOLING PROCESS
Pham Son Minh’, Thanh Trung Do
University of Technical Education of Ho Chi Minh City
“Email: minhps@hcmute edu.vn
In recent years, there are many new technologies which are applied i mjection molding
field. One of them is the pulsed cooling method, which is used to improve the cooling process,
as well as reduce the molding cycle of plastic part. However, due to the complex of mold
structure and the influence of cooling step on the product quality is still not investigated clearly,
the pulsed cooling method still has many troubles for the operator. In this paper, by simulation,
the effect of mold temperature on the pulsed cooling process is studied. Furthermore, by

experiment, simulation resuits will be verified by the experiment measurement.

Keywords: injection molding, pulsed cooling, mold temperature.
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