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TOM TAT

Trong nhing rim gain day, ngay cang cé nhi ki thuit msi dwoc tng ding trong cong
nghe dic phun nira (Injection molding). Trongid, phrong phap lam ngii theo xungdong
dong cliy (Pulsed coolingjiugc ttng ding nkim nang cao ku suit lam ngyi trong qua trinh
dac phun, ang nhr rat ngin thoi gian gia cong an pI”ﬁm Tuy nhién, do ehthong _nay kha pirc
tap, ding nhr anh hrong aia qua trinh lam ngii dbi véi khubn va sn phim van chra duoc
nghién &u rd, vi \ay, diéu chinh cac théng&caa qua trinh 1am ndii theo phrong phéap gian
doan van con la bai toan khdbi vsi nguoi van hanh méaydtc phun. Trong bai bao nay, théng
qua phrong phap md pbng, anh hréng aia cac théng&trong qua trinh [am ndiitheo xung
dong dong chy bao @m: thoi gian 1am ngéi, nhiét d6 nuéc lam ngwi, va nhét do khuén &
dugc nghién ¢u. Ngoai ra, Bng thyc nghém, cac théng&trén § duoc kiem ching Wi két qua
mé phong.

Tu khéa khudnddc phun niya, qué trinh lam ndu theo xungdong, nhét 6 khuén.

1. TONG QUAN

Trong céng ngh gia cdng 8n phim nhra hing phrong phapdic phun, nhit d6 bé mit
long khuon la rat trong nliing théng & quan tong, anh hxong tyc tiép dén chit lugng sin
pham nhra. Khidac phun i nhiét do bé mat khudn cao, cht lugng sin pham <€ dugc nang cao
dang K, tuy nhién, thi gian lam ngai, ciing nhr thoi gian gia cong &n phim s tang dang K.
Nguoc lai, néu giam nhiét d6 bé mat khuén trong qua trinditc phun, thi gian lam ngéi co th
dugc rat ngin, nhing chit luong & mat s3 giam haic cac khugt tat cia sin prim dac phun &
Xuat hiégn nhiéu hon. Do dé, viéc rat ngin thoi gian chu kidGe phun nirng Vin ¢am bao chit
lwong sin phim la Vin @& duoc dit ra cho cac nghiénia vé khuénddc phun néi chung va qua
trinh didu khién nhiét do cho khudn noi riéng.

Véi qué trinh lam ngdi cho khuénduc phun, hén nay co hai plong phap lam ndii
chinh [1]: 1am ngai lién tuc (phrong phéap trugn thdng - Traditional cooling) va lam ngu
theo xungdong dong chy (Phrong phap ni - Pulesd cooling). Khi lam ngui theo phrong
phap liéntic, nréc lam ngi s€ chay lién tuc trong cac kénh lam nducua khudn. Daio, nhit
d6 cua nréc theong duoc chpn bing Wi nhiét do yéu du cia khudn. Ngoc lai, véi phuong
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phap lam ngéi theo xungdong dong chy, nuéc s duoc diéu khién theo 2 ting thai: chy
trong kénh 1am ngii va drng i trong nhing khaing thyi gian nhit dinh aia qua trinhduc
phun. Nhin chung, trong cac nghiéauctruse day, phrong phap lam ngii theo xungdong
dong chiy c6 khi nang rat ngn thoi gian lam ng@i nhung nhigt o bé mat khuén \an duoc giir
& mirc cao. Ngoai ra,ohg ning hrong tiéu hao @a ¢ thong € duoc giam dang K [2 — 4].
Trong nghién gu cia Chen S. C[3], khi nhya Polycarbonat (PGjuoc sr dung cho qua trinh
duc phun, plrong phap lam ngdi theo xungdong dong chy co thé rat ngin 20 % thyi gian chu
ki so Wi phuong phap tru@n thdng do nhét d6 nudc dugc giam tir 40°C xuong 32°C. Két qua
nay duoc thrc nghém kiém ching trén nhiu loai bé mit san ptim khac nhaugng Wi nhiéu
nhiét do khac nhau@a nrdc 1am ngwi va bdn mac nhist d6 khudn: 20°C, 25°C, 35°C va 50
°C [5]. Ngoai ra, phong phap lam ngii theo xungdong dong chy ciing dugc ap ding cho
khudn phun ép (Injection — Compression Moldinghgde thong cké tao dia CD (Blue-ray
disc). Két qua cho thiy hé thong lam ngéi theo xungdong dong chy co tké giam cong vénh
cho da sau khi gia cong, va #huong cac ranh micro trérébmat dia ding dugc cii thién dang
ké. Ngoai ra, so & phuong phap lam nghi truyén thong, trong plrong phap lam ngi theo
xungdong dong chy, khi nhigt d6 dau vao @a nréc lam ngéi giam 8°C (tr 40°C xudng 32°C)
va thyi gian lam ngai duoc rat ngin 10 % [6]. Trong nghiéni gin day nhit duoc thre hién
boi cong ty Moldex3D, @i phuong phap md péng va thec nghém, qui trinh lam ngéi theo
xungdong dong chy cho khuéndic phun nira da dugc 4p ding va nhét do khuén cé th nang
cao thém 5C [7].

Nhu trinh bay trén, pliong phap trugn thing cé caaru diém nhr: nhi¢t ¢6 khuénon dinh
va nréc lam ngwi chay lién tuc trong kénh lam ndi caa khuén. Nu trong qua trinh 1am ngu
nuéc naydugc ding i, nham thai man cac yéuau cia qué trinh lam ndii, mot haic ¢ hai
diéu kien sau & phai xay ra:

(1) Thoi gian 1am ngdi s& gia ting dé nhiét d6 nhradat dén nhigt 46 mo khudn.
(2) Nhiét do nuoc phai thap hon nhigt ¢ khudn nlim nang cao iu st lam ngui.

Vi diéu kién (1), réu gia ting thyi gian 1am ngai, thoi gian chu ki éa sin pHim s ting
thém. Pay la diéu kién bit kha thi trong cacing ding thra #. Do d6, rfu mun tng ding
phuong phap lam nghi theo xungdong dong chly nhim nang cao Bu stit 1am ngwi, nhiét do
nudc lam ngwi phai thip hon nhiét d6 khudn. Trén ¢ s nay, \6i cung ¢ thong trang thit bi
va diéu kign cia dong chy (téc do, ap sit, d nhot dong cfiy,...) nhiing diém ndi bat cua
phuong phap lam nghi theo xungdong dong chly so \6i phuong phéap trugn thong la [3, 5]
nhiét d6 nuéc 1am ngwi thip hon nhigt d6 khuén va thi gian lam ngadi s& ngin hon. Trong
nghién &u nay, nht do nudc 1am ngwi va thyi gian lam ngdi s8 duoc didu chinh nhim thoa
méan nhét d6 bé mat khuén trong tiy nhr pheong phap trugn thong. Bén anh do, cac thong&s
vé thoi gian lam ngei, thoi gian nrdc chiy va nhét do khudn ding € dugc quan sat, ghi riim
va so sanh.

2. PINH NGHIA VA ANH HUONG CUA CAC THONG SO

Trong bai bao nay, 3 thong shinh @a qué trinh 1am ndii theo xungdong dong chy
(hinh 1) & duoc nghién ¢u:
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Hinh 1.Chu kidlc phunnhya wi phuong phap lam ngii lién tuc va lam nggi theo xung
dong dong chy.

2.1. Thoi gian chay cia nwéc lam ngupi (Coolant Flow Time — CFT)

CFT la 1 plin cia thyi gian lam ngdi trong chu ki gia congas phim nhya. Boi voi
phuong phap lam ngii truyén thdng, do mréc lam ngwi ludn chay trong K¢ thdng kénh lam
ngwi, dodd, CFT chinh Ia thi gian 1am ngdi cia toan chu ki gia congis phim nhra. Ngroc
lai, voi phuong phap lam ngii theo xungdong dong chy, trong siét qua trinhdlc phun, éc
lam ngwi s& cO 2 tang thai: cly va drng @ dong) trong cac kénh lam ngunay. Dodo, trong
nghién &u nay, CFTduoc dinh ngha la thyi gian nréc lam ngwi chay trong K¢ théng cac kénh
lam ngwi dé lam ngwi, ddéng arng nhra néng chy va gir gia td nhiet do khuon theo yéuaul.
Khi si dung phrong phap lam ngii theo xungdong dong chy, néu CFT qua dai, pin nhigt
nang duoc nrge Map thu va mang ra ki khuén § vuot qua gbi han cho phépdiéu nay § lam
nhiét @6 khudn gam theo ting chu ki gn phim, réu qua trinh nay ép tuc, nhigt do bé mat
khuén $ thap hon gia ti cho phép. Ngoc lai, néu CFT khéngdu, nhigt ning duoc truyén ra
ngoai § khong ttha man cho qua trinh |am ngjwcaa mdt chu ki gn pram, vi VAy, sau ndi chu
ki ddc phun, nhit nang trong khudn&tang Ién, va nkit @6 caa khubn & gia ting, wot qua gbi
han cho phépa qué trinhidc phun.

2.2. Thoi gian lam ngudi (Cooling time)

Khi lam ngwi cho khudndtc phun theo pkong phép trugn thing, nréc lam ngai s& luu
théng lién tc trong kénh lam ngdii. Nhiét luong € truyén tir nhya néng sang khuén théng qua
bé mat long khudn, sado, toan b lwong nhét nay € duoc truyén sang néc lam ngai théng
qua qud trinkddi lwu nhiét gita B mat kénh 1am ngéi va nréc 1am ngwi. Khi nuge 1am ngéi
dugc dua ra ngoai khudn théng quarh, rong nhét nay € duogc thai ra méi trong théng qua
nuéc lam ngwi. Véi qua trinh lam ngdi truyén thong, nrée lién wc chay trong k¢ théng cac
kénh lam ngéi nén qua trinh tridn nhiét nang tir nhya néng chy sang Wt liéu khuén vaduoc
dua ra ngoai & dugc thec hién lién wc. Vi vdy, phrong phap nay coduoc goi la “lam ngubi
lién tuc”. Nguoc voi phuong phap liéndc la phrong phap lam ngii theo xungiong dong chy.
Trong phrong phap lam nghi theo xungdéng dong chy, teong tr nhe pherong phép “lién tic”,
qua trinh nhit nang truyén tr nhea nong chy sang vt liéu khudn ¥n mang tinh “liéndc” do
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trong st chu kidtic phun, nha va it ligu khuon ludn tip xdc nhau thong quaébmét long
khuén. Tuy nhién, qué trinh tréty nhiét tir tam khudn sangwsc lam ngéi duoc chia thanh 2
trang thai:

* Khi chét 1am ngi luu théng trong kénh Iam ngi nhiét ndng  truyén tir khuon sang
nudc thdng qué qua trintoi leu nhigt tai bé mat tiep xdc. Lrong nhét truyén tr khudn sang
nudc dugc tinh theo cong tic [8]:

qg= :1',: - TF: (1)
Véi: g : DoOng nhét truyén tr khuén sang myc lam ngéi (W/m?), t-: Nhiét d6 tai thanh @a
kénh lam nggi (°C), £z: nhiét d6 nudc lam ngwi (°C), ¢ hé sb traoddi nhiét tai thanh kénh &nh
nhiét (W/m? °C).

So wi phuong phap liénic, thyi gian chiy cia nroc 1am ngéi ngan hon, dodd, dé dam
bado lugng nhEt can truyen ra ngoaitong tr nhe qua trinh lam ngdi lién tuc, dong nhit truyen
tir khudn sangwdc trong tirong hyp gidndoan can duoc gia ting. Theo cong tic (1), dé ting
g, ta co th ting hiéu suit hip thu nhét déi luu (@) haic ting d6 chénh éch nhit do gitta & mit
thanh kénh 1am ndii (z;) va nréc 1am ngai (t7). Bé ting @, van ¢ neéc 1am ngwéi S8 phai
gia ting. Tuy nhién, do gi han dia trang thét bi, ciing nhr muc tiéu tét kiém ning hrong trong
quA trinh &n xuat, day la gii phap khong kh thi. Dodo, dé taing dong nhit tir khudn sang ch
lam ngwi khi thoi gian chiy cia nrdc dugc rat ndin, cach duy ndt 1&: ting d6 chénh éch nhit
d6 gitra ke mat thanh kénh lam ndi (¢ -) va nhét d6 nuéc (£5). Trong 2 thbng&nay, nhét do
bé mat thanh kénh lam ngi (t) duoc quyét dinh ki nhiét luong truyén tir nhya néng trong
long khuén. Dad6, sr thaydoi ciiat rat kho c6 ti diéu chinh theo yéu au cia qua trinh lam
ngwi. Nguoc lai, v6i nhiét dé nuée (t7), ta cé th diéu chinh king ke théng diéu chinh nhit do
khuén (Mold temperature controfpay la thét bi théng ding trong nganh khuén ua néi riéng
va trong cong nghp néi chung. Mt khac, do nkit do thanh kénh lam ngiludn cao lon nhigt
d6 nuéc lam ngwi, néndé tang do chénh ¢ch nhit d§> gitra 2 gia tf nay, ta chcan giam nhiét
do nudc lam ngwi (7). Khi iz giam, dong nhit truyen tr khuén sang wéc £ tang, mit khéac,
ta co te giam dugc ning lrong dn thiét dé giir nuéc nay o nhiét do cao nhr phuong phap
truyen thong dang s dung.

*  Khi nuéc lam ngéi khong kru thong (r dong) trong kénh lam ngi, do he 0 truyen
nhiét caa cHit 1am ngwi (thdng throng duoc chon 1a nrde, diu haic nede pha du) rat thap, vi
vay trong trdng hop nay, nhét do nuée tai bé mat tiép xdc gira cHit |am ngwi va thanh kénh
lam ngwi s& gia &ing Wi toc do rat nhanhdén gia ti nhiét do cua thanh kénh lam ngu Luc
nay, nhét do caa k& mat thanh kénh lam ndii (£2) va nhét do bé mat nuoc (¢5) S8 tuong duong
nhau. Dodo, theo cong tirc (1), dong ntét truyén tir khuén sangmsc lam ngéi s& gan bing 0
[2, 4]. Thyc &, nhigt nang i bé mat tiép xGc gira nréc lam ngéi va thanh kénh lam nguse
dugc truyén theo lrong tam @a tiét dien k&nh lam ngdi. Tuy nhién, do & sd truyén nhigt cia
chét Iam ngwi rat thip, rong tr nhe cAc nghién@u cia tac gi Chen S. C[5] va Smith G[2],
phan ning lrong nayduoc gia thuyét 1a khéngdang K, va khénganh hrong dén qua trinh lam
ngwi cua khudéndac phun.

TOm lai, trong qua trinh lam ndil caa khudnddc phun nixa, khi 4p dng K thuat lam
ngwi theo xungdong dong chy, nhiét lugng trong toan & thong ch duoc dua ra ngoai khi
nudc lam ngwi lvu théng trong cac kénh lam rguphén thoi gian con 4i caa chu ki gia cong
nhya, nréc nay § dirng trong k&nh lam ndi, va nhit ning ch duoc truyén tr nhea néng sang
vat liéu khudn.
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2.3. Nhigt @9 khudn (Mold temperature)

Nhiét d6 khuén la nhit do tai b mat caa long khudn khi khuddwoc mo ra dé lay san
pham (Két thac 1 chu ki gia congis prim). Néu nhiét do khuén quéa caoas prim s mic phi
nhitng khuyét tat nhr cong vénhgdo co rat wot quéa goi han cho phép, qué triny sin pham ra
khoi khuén & rat kho vi @n phim chra dat dii d6 cang cho phép,... Ngpc lai, néu nhigt do
khuén qué thp, thyi gian chu ki gia congas ptim nhra < bi kéo dai, lam gim hiéu suit trong
gua trinh gia céng.

3. PHUONG PHAP MO PHONG VA THi NGHI EM

Phrong trinh 6ng quat dung trong qué trinh modply truyén nhiét va lam ngai coa
khubnduac phun nbkx sau [9]:

. (8 T, B%Tm , @FTmy
m ( Bt + oy + ozt :l =0 (2)

Quié trinh trugn nhigt tir nhya ndng sang khudiuoc biéu dién theo cong tic Poisson,

aT . T . 83T 8%Tm
s = “-‘“(aﬁ =y ©)

V6i: T,.: Nhiét d6 khuon;k,;: Hé sb truyén nhigt caa VAt liéu khuén;s: Ti trong aia \at lidu
khudn;£,: Nhiét dung riéng 6a vat ligu khudn;t: Thoi gian truyén nhigt (thoi gian chu ki éa
qua trinhddc phun);x, v, z: Hé truc toa do.

Trong nghién ¢u nay, @ 2 phrong phap lam ngii: lién tuc va gidndoan € duoc mé
phong king phin mém Moldex3D. NAm nghién éu anh hrong aia phrong phap lam nghi
theo xungdong dong chy dbi véi qua trinh 1am ngdi cua khudnddc phun nira, khudnduc
phun @a sin prim thanh Tensile Baraor chiéu day 2 mm &duogc sr dung trong qué trinh mé
phong, ding nhr thi nghEm thuec t6. Hinh 2a trinh bay cac théng &i thuit, cing nhr kich
thuéc cia sin phim. Bé quan safinh hrong aia 2 phrong phap lam ngii trén nhet d6 khuon,
cam bién nhiét duoc thiét ké nhe Hinh 2b.

Tém khuon dong . Kenh gii nhigt @8

165.0 3

Pon vi: mm

o
3
Is)
3
20

Tém khuén am

Pon vi: mm

(b)
Hinh 2 Kich thréc sin prim (a) va Kt cau khudndtc phun(b).

Hinh 3 trinh bay mé hinhrbi cua sin phim (hinh 3a), & thong kénh dn (hinh 3b), va &
thong kénh lam ngai (hinh 3c). \6i san ptim, mé hinhkéi dugc xay drng trén © s phin tir
Prism \6i 4 16p ludi theo chéu day, 6ng $ phin tir caa sin phim 1a 4032 phn . Véi hé théng
kénh din va éng phun niya, phin tir dang Prism va Tetrduoc sr dung cho qué trinh md phg
lam ngwi. Vi kénh din nhra, lréi dang Prism wi 3 16p theo rong kinh & dugc sr dung.
Téng $ phin tir caa kénh @n va éng phun la 18010 g tr. Béi vé6i cac k&nh lam ngii, phén
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tr Tetraduoc st dung Wi phuong phap chiadsi tu dong, va 3 bp luéi theo chéu heéng tam.
Téng $ phan tir caa cac kénh lam ngiila 7503. Trong nghiénua nay, it lisu khudnduoc
chon 1& P20 i ti trong va nhét dung riéng 4n luoc 1a: 7750 kg/mva 465 J/kdC. Vit liéu
nhya dugc chpn la: PC (Polycacbonatirgc sin xuit bai cong ty Teijin —Pai Loan. Thong &
gia céng @a nhra PCduoc trinh bay nir Bang 1. Dodic diém cia qué trinhdic phun, cac
thong $ 5 dat dén trang thaién dinh sau mt sb chu ki. Dod6, dra vao cac nghiénie truéc
day [1, 3, 6], trong nghiénuti nay, nhét do khudn & dugc ghi nHin va so sanh sau 30 chu ki
dac phun.

(b) Kénh dn nhra

Loai phin tir: Prism + Tetra
S6 lop: 3

Tong & phin tir: 18010

/F\/' —P.

(c) He thing gii nhigt
Phin tir: Prism + Tetra
S6l6p: 3

Tong $ phin tir: 7503

(a) Sin phim
Loai phan tir: Prism
S lop: 4

Tong < phin tir: 4032

7\

)

/7 D\
[
\

Hinh 3.M6 hinh ki cua k¢ thdng khudnddc phun.

Bang 1.Théng $ co ban cia qua trinktac phun trugn thong.

Théng $ cia qué trinh phun ép

Thoi giandién day 0.18s
Thoi giandinh hinh 0.2s
Thoi gian gii nhiét 15s
Thoi gian my vadong khudn 9s
Téc dd ohun 300 mm/s
Ap siét dinh hinh 120 MPa
Nhiét 6 khuon 75— 126C
Nhiét d6 nhya 280 — 350C
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4. KET QUA VA PHAN TiCH

Trong nghién 6u nay, thi gian chiy va nhét do caa nréc lam ngéi s& duoc diéu chinh
nhim giir nhiét d6 khuéno 3 mic gia ti: 84 °C, 99°C va 114°C. CAc théng&khac @a qua
trinh dlc phunduoc giit ¢ gia ti nhe sau: nhit do nhya: 330°C, thyi gian lam ngéi (phuong
phap giandoan): 3 s; thvi gian chu ki: 24 s & phuong phap lam ndii lién tuc va 12 giay wi
pheong phap lam ngi theo xungdong dong chy. Két qua thi nghém va md pbng duoc trinh
bay nhr hinh 4 va Bng 2. Céac &t qua cho thiy: khi ting thyi gian chiy cua nréc 1am ngi, gia
tri nhi¢t do cia nréc nay an ting theo nBm dam bao nhigt do khudndugc gitt ¢ mac yéu au.
Dé giai thich hén twong nay, tong tr nhr phan trén, dra vao nguyénit bio lwu phin nhit
nang trong khudn #m trong khang cho phép, khiang thyi gian chiy cua nréc lam ngai,
lwong nhit dugc thai ra ngoai méi ong € ting theo. Dado, dé dam bao lugng nhigt thai ra
ngoai nay tong duong Wi truong hop lam ngai lién tuc, nhét do cia nréc lam ngéi s& duoc
diéu chinh ting 1én nfim han ché qué trinh trugn nhigt déi luu gia B mat thanh kénh lam
ngwi va nréc lam ngéi. Két qua thi nghém va mé pbng cho thy khi nhigt @ khuénduoc
yéu cu la 99°C, réu thoi gian chiy cia nréc lam ng@i ting tr 1 s 1én 2.5 s, nbi d6 cia nigc
can ting tir 55 °C lén 80°C. Ngoai ra, Bu nhit d6 khuénduoc yéu édu 114°C, nhist d6 caa
nudc din ting tr 77°C dén 99°C.

9gC
1007 KQ e — »  Nhiét dg khuon:

Mb Phéng 114C

©
o
1

80 Nhiét dp khuon:

99°C

70
Nhiét d¢ khudn:

0
60 84°C

50

Nhiét d6 coa hru chit giai nhiét (°C)

40

30 . r . : . : ; . . ,
05 1.0 15 20 25 30

Thoi gian chiy cia leu chit giai nhigt (s)

Hinh 4.Quan 1§ gitra thyi gian chiy va nhét d¢ cia nréc lam ngéi tng Wi cac gié ti
nhiét do6 khudn khac nhau.

Theo Kt qua nhr hinh 4, khi ing nhit d6 khudn (fr 84 °C l1én 99°C va 114°C), wi cung
thoi gian chiy cia nréc lam ng@i, nhiét do nudc phii tang lén. Heén trong nay cé th dugc
giai thich theo cbng tirc (1): khi ing nhét do khudn, nhét d6 tai thanh kénh lam nd -
ting theo. Dado, ar chénh ¢ch nhit do gitra thanh kénh lam nduva nréc lam ngwi s€ gia
taing. Nhr vay, voi cung thvi gian chiy, cling héu suit hdp thu nhét &, dong nhét truyén tir
khuén sang cit 1am ngwi s& gia ting, kich thich qua trinh 1am ngjuss manh ton. Vi vay, day
la nguy&n nhanh dén hién trong gm nhiét d6 khuén xwng drsi nhiét do cho phép. Ddo,
nham han ché luong nhigt thai ra ngoai, plrong phéap ang nhit do nuéc 1am ngwéi s& dugc
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thyc hién. Théng qua md gimg va thi nghim, khi thdi gian chiy cia nréc 1am ngéi lan lugc
la 1,0 giay, 1,5 giay, 2,0 giay va 2,5 giay, vaéhkd khudnduoc yéu éu ting tr: 84°C lén
114°C, nhiét d6 dau vao @a nréc lam ngwi cin duoc diéu chinh ting lan heot nhe sau: 38°C
lén 78°C, 50°C lIén 89°C va 63°C Ién 99°C.

Ngoai ra, théng qua thi ndgim, cac 8 liéu do dugc tir cam bién cho thy két qua md phong
dat d6 chinh xac kh& cao.dBg 2 trinh bay chénléd¢h nhiét do gitta mé pléng va thi nghim
lubn rim trong khéng 5°C. Pay la gbi han dugc chip nhan trong cac nghiénia vé nhiét do
trong khuénidc phun npa [1 - 7].

Bang 2.Nhiét khuén khi thi gian chiy va nhit do nuéc lam ngéi thay ddi.

Thoi gian (giay) Nhét do (°C)
phap Luu chat Giai N N Nhya nhi¢t (Mo R
chay nhiét Chuki Khuon néng clly | phong/ Thi Khuon
nghiém)
Lién tuc 15 15 24 84 /84 85,63
1 38/40 87,00
) 15 84,0 50/51 86,79
Giandoan 3 12
2 60 /63 86,75
2,5 63 /65 87,16
Lién tuc 15 15 24 99/99 102,40
1 55/56 102,88
) 15 99,0 330 70/72 103,96
Giandoan 3 12
2 77178 103,23
2,5 78180 102,99
Lién tuc 15 15 24 114 /114 117,35
1 77178 119,22
) 15 1140 88 /89 118,75
Giandoan 3 12
2 95/98 118,35
2,5 97 /99 118,67

V& hiéu qua cia qua trinh 1am ndil theo xungdong dong chy, bang 2 cho thy: tng Wi
cac nhét do khudn khac nhau, plong phap gianioan cé tté théa man cac gia tmhiét do
khuén nhr phrong phap lam ngii lién tyc. Tuy nhién, trong cacudng hyp lam ngéi theo
xung dong dong chy, thoi gian 1am ngdi duoc rat ngin tir 15 gidy xéng 3 gidy va thi gian
chu kiduoc rat ndin tr 24 giay xéng 12 giay.
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5. KET LUAN

Qua qué trinh md @img va thi nglim, md hinh thanh Tensile Bativchiéu day thanh 2
mm duoc Sr dung nlim nghién é¢u anh hréng aia nhiét d6 khudn i qué trinh lam ngai cho
khudn ddc phun nipa theo pirong phap giandoan. Thong qua mo mimg wi phin mém
Moldex3D va thi nghim kiém ching, cac théngdsciia qué trinh lam ndi d& duoc nghién ¢u
vé6i cac Kt qua nhan duoc nhr sau:

- Vé hiéu qua cia qua trinh 1am ndic Pheong phap lam ngii theo xungdong dong chy
c6 hiéu stit 1am ngwi cao ton phrong phap lam ngii lién tuc. Ngoai ra, ptiong phap lam
ngwi theo xungddong dong chly cé the rat ngin thoi gian 1am ngéi tir 15 giay xunng 3 giay
(giam 80 %). Thong quéd, thoi gian chu ki gia congas phim nhra duoc rat ngin tir 24
giay xuong 12giay (50 %).

- Khi tang thyi gian chiy caa nrdc lam ngi, nhiét 4o caa nrgc nay én duoc gia ting.

- Khi sir dung phrong phap lam ngii theo xungdong dong chy cho khuon @i nhiét do
khuéndugc yéu éu cao lon, nhit d6 nuéc 1am ngéi ciing én gia ting.

Loi cdém on. TAc gi chan thanhm on sr hd trg kinh phi nghién &u tir phong thi ngldim khudn niu
thudc truong Pai hoc Chung Yuan Christian Bai Loan va trong Pai hoc Sr 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 MinhyCi
"Email minhps@hcmute.edu.vn
In recent years, there are many new technologiéshwdre applied in injection molding
field. One of them is the pulsed cooling methodichhis used to improve the cooling process,
as well as reduce the molding cycle of plastic .pedwever, due to the complex of mold
structure and the influence of cooling step onpiaaluct quality is still not investigated clearly,
the pulsed cooling method still has many troubtesttie operator. In this paper, by simulation,
the effect of mold temperature on the pulsed cgolmocess is studied. Furthermore, by
experiment, simulation results will be verified tye experiment measurement.

Keywords injection molding, pulsed cooling, mold temperatu
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