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Trong bM bdo ndy qud timh gia vd gidi nhiit cho torn khudn dUdng cua quy trinh phun ep 
nhifii dd duac tien hanh mdphdng nhim quan sat phan bd nhiit dp cia tam khudn. Tarn khuon dUdc 
thilt ke vdi kenh gidi nhiit dung xodn oc, gam: 1,2, vd 3 vong. Ngadi ra, phUdngphdp dilu khien nhiit 
do bang xung ddng ddng chiy cdng dUOc sd dung trong qua tiinh md phing. Qua qud trinh md phong 
vd phin tidu cdc kit qua cho My, sg vong xoin co anh hudng khd ro din qud tiinh gm vd gidl nhiit. 
SS vong xoan cang tdng, khd nang dilu khiln nhiet dd si cang tot hdn. 6 giai doan gia nhiet vd gidi 
nhiet, nhiet do tliay doi theo thdi gian gdn nhU tuyin tinh. 

ta Ichoa: Khuon phun ep nhUa, nhiet do nhua, gidi nhiet bdng xung ddng ding chiy. phdn bo 
nhiet do. 

In this paper, the dynamic mold temperature contwlfor cavity plate was simulated for observing 
the temperahire distribution. The moU plate was designed with 3 types of helical cooiing channel as 1,2, 
and 3 (uras. On the other hand, the pulsed cooling method is also applied for Oiis simuhttion. The resuh 
dmws that the number aftiim impacts clearly an the heating and cooiing process. The more number 
of tiim, the better ability of mold temperarure control Addition, in 0ie heating and cooling process the 
temperature is a function of time as a linearfimction. 

Keywords: Injectionmolding. melt temperatiire, pulsed cooling, temperature distribution. '^ 
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NGHIEN CCrU - TRAO D P I 

1.GI(}ITHI$U CHUNG 

Trong cong nghe gia eong sin pham 
nhua bang phiiong phap ep phun, nhiet do b^ 
mat long khuon l i mpt trong nhflng thdng s6 
quan trong, co anh hudng true tiip din chat 
lil((ng sin pham nhUa [1-3]. Theo eic nghien 
Cliu trta the gicli ve linh viic dieu khien nhiet do 
cho khuOn ep phun. nSu cp phun veil nliiet dO 
be mat khuon cao, chat Idflng sin phim se duoc 
ning cao, tuy nhien, thdi gian lam nguOi, cfing 
nhu thdi gian gia cong sin phim se tang dang 
kf [4, 5). NgUOe lai, neu giam nhiet dO be mat 
khuon trong qua trinh ep phun, thdi gian lim 
nguOi CO thl duoe nit ngan, nhiing chat luong be 
mat se giim hoae cic khuyet tit ciia sin phim ep 
phun se xuit hifn nhieu hon [6). Do do, viec nit 
ngin thdi gian chu kjr ip phun nhdng van dim 
bao chit lU(tng sin pham li vin dl duoc djt ra 
cho cic nghien cdu v« khuon ^p phun ndi chung 
vi qui trinh dieu khien nhi?t dO cho khuon, noi 
ritag 

Vdi qui trmh lim nguoi cho khudn ip 
phun, hita nay, cd hai phuong phip lim ngupi 
chinh: 

• Um ngudi Uta tuc (Phuong phip 
tniyta thdng - Traditional cooUng). 

• ' -*" "KuOi theo xung dOng ddng chiy 
(Phuong phap mdi - Pulesd cooUng). 

Khi lim ngupi theo phuong phap lim 
nguOi Uta tuc, nudc lim ngudi se chiy Uta 
J c trong cac ktah lim ngudi cua khudn. Do 
dd, nhiet dp cua nude thudng dupe chpn bang 
vdi nhiet do yta eiu cia khudn. Ngupc lai vdi 
phuong phip lim ngnOi theo xung ddng ddng 
chiy [7] nudc se dupe dita khita'theo 2 tranf 
Aii: Chiy trong ktah lim ngudi (hmh la)v4 
dung 1^ tmng nhflng khoing thdi gian nhat 

t tdn™ '' ^ ^ P''™ " ^ l^)- Thong thudng, quy trmh niy thudng sfl dmig van dif 

chi^u dong chky de di^u kinin cMi\i cua da 
nUdc nhu hinh 1. 

a) Trang thdi nUdc chdy trong kenh ddn 

wm 
b) Trang thdi nUdc U dong trong kinh ddn 

Hmh I: Phuang phdp gidi nhiit theo xung ddng 
ddng chdy (7] 

Trong chu k^ ep phun, vifc thiet ki? vi 
ehpn phuong phip gia nhift v i giii nhift 14 
mOt vin de hft siJe quan trong, quyft djnh dfn 
toan bO thdi gian cua chu kJ- f p phun. Trong qui 
trinh difu khifn nhift dO cua khudn can lUu y 
phu hop vdi tilng loai vat hfu lim khudn, v|t 
lieu sin phim, vi kich thude cua chi tift. Ddi vdi 
ldi khudn duong htah try dudng ktoh ldn hon 
50mm, hf thdng giai nhiet xoin dc se cung eip 
nhift dp ddng dfu vi giii nhift hieu qui hon cho 
phep kiem soat tdt nhift d0. Ngoii ra, kfnh giai 

nhiftcdthfbimsithmhdangciialdikhudnvdi 
cdc san pham phiSc t?p [8J. 

Do thdi gian giai nhift thdng thudng 
chiem 70-80% toin bO thdi gian chu ky f p phun, 
giai phap giii nhift hpp ly cd the nit ngin ding 
ke thdi gian chu trinh, ting ning suit vi hj gii 
thanh sin pham. M}t khac, ne'u giii phap giii 
nhiet khdng hpp 1,? cd thf kfo dii chu ky lim 
viec va tang gia thinh. Ngoii ra, giii nhift khdng 
deu con li nguyfn nhin eua hifn tupng cong 
vf nh, bifn dang 

ISSN0866-7056 
T4PCHlCOKHlVItTNAM,S66„am2016 

www.cokhivietnam.vn 



NGHIEN CCfU-TRAO B(!)l 

Tfl nhflng phin tieh trfn, viec nghifn 
cflu cdng nghf vi che tao thift bi giii nhift cho 
khudn theo phuong phap xung d:dng ddi^ ehay 
la mdt hudng di diy afm nang trong Unh vUc 
giii nhiet eho khudn ndi rieng, va quy trmh ep 
phun nhua ndi chung Cdng nghe nay, se gdp 
phin ning eao hifu qua cua qua trinh giai nhift, 
cung nhu nit ngan thdi gian ehu ky ep phun eua 
mdt sin phim nhfla. Tti do, ehi phi san xuit sf 
giim, tao tien de nang eao kha nang canh tranh 
cua cic cd sd san xuat nhUa. 

2. PHUONG PHAP MO PHONG 

Trong bii bao niy, phuong phap giii 
nhift bing xung ddng ddng chiy vdi kfnh din 
dang xoan dc se dupc md phdng bang module 
CFX trong phin mfm ANSYS Workbench. Qui 
trinh md phdng niy, dupe thUc hifn thdng qua 5 
budc chmh nhu sau: 

• Budc 1: Xiy dUng md hinh hmh hpc 
(hmh 2): Trong giao dien DesignModeler: Ngfldi 
dimg ed the thift kf md hmh hmh hpc efla bai 
toin bing hai mdi trudng xiy dUng l i Sketchmg 
vi ModeUng Bfn canh do, phin mem cung eho 
phep nh^p eac md htah hmh hpc tfl cic phan 
mlm CAD, tuy nhifn file nhip phai ed dmh 
d ^ g phii hdp. 

- Budc 2: Chia Ifldi phan til: Sau khi xiy 
dflng md hmh htah hpc cho bii toan, tien hinh 
ehia ludi phin tfl eho md hinh vfla tao ra de 
phin mfm ed the phin tieh trfn tflng phan hi 
vi dua ra kft qui ehinh xac nhat cho bii toin. 
Vifc chia ludi cing min thi bii toan phan tieh 
cang chmh xie. Vdi bii toin tren, Ufn ket gifla 
cic phan tfl d dang "contact region'vi ludi dupc 
chia theo d^uig "taflation", nhu hinh 3. 

- Budc 3: Thift lip cic thdng sd cua qua 
trinh md phong, bao gdm: Cic ting bude va cic 
thdng sd phin tich - md phdng. Sau khi da Ufn 

hanh chia lUdi cic phim tfl can khio sat, tifn 
hanh thift lip cic thdng sd thuoc tinh cua cac 
ddi tupng cic rang budc vi cae thdng sd phan 
tich - md phdng. 

- Bude 4: Ti&i hinh ehay md phdng, 
phin tieh md hinh 

- Bude 5: Phin tich ket qui md phdng: 
Sau khi phan tieh, phan mfm se dUa ra ket qua 
ind phdng sU bita thien nhift dp tren be mat eua 
long khudn khi ta tifn hinh sfl diing hf thdng 
gia nhift df gia nhiet eho long khudn trfldc khi 
tien hanh qui trinh f p tao sin pham. 

l^nh 3: Md hinh ludi cua khudn 

3. P H A N TlCH KET QUA MO P H 6 N G 

Trong bii bao nay, md htah khudn 
duong nhfl hinh 4, se dupc tifn hinh phin tieh 
vdi phuong phip giai nhift bang fl dpng ddng 
chiy Sau khi tita hanh md phdng trfn phan 
mem Ansys CFX md hmh khudn duong vdi he 
thdng kfnh din xoan dc, tie gii da thu nhan 
dupe phin bd nhift dp tsii mat cat d thdi difm®" 
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NGHieN CO'U-TRAO eOl 

cuoi qua trinh gia nhiet vk cuoi qud 
trinh gjai nhiet Hinh 5.6 va 7 th€ hi?n 
phdn bo nhiet d6 i5ng vdi tnidng hcfp 1, 
2, va 3 vong xoan. 

Qua hinh anh ve phan bo nhi^t 
do cua cac kh6i nUdc, khuon trong qua 
trinh gia nhiet vi giai nhi^, cho thay: 

So v6ng xo4n cua h^ thong 
nhift tror^ khuon anh hUctog Idn d&i 
sU phkn h6 nhiet dO cua khu6n. 

S6 v6ng xoan cfla he th6ng 
nhiet trong khuon cing tang, qua trinh 
gia nhift vi giai nhift dien ra cang 
thu|n loi. nhift d^ phan bo giCa cac 
vung cang dong d^u. 

(*) Tai dilm PB. 

Khi s6 vdng xoSn cang t5ng, 
t6c do gia nhift, giii nhift, gii tri nhiet 
do cao nhat trong qui trinh gia nhift 
vi giii nhift cang tang. Vi khi s6 vdng 
cing tang dilm PB se dU(?c tang s6 lan 
nh?n nhift d cflng m^t thdi dilm. 

Vdi khudn dUomg co mpt vi hai 
vdng xoin nhift dO trong qui trinh gia 
nhift vi giii nhiet thay d6i khdng ding 
ke, vi Iflc niy diem PB nim tUdng doi 
xa kinh dan nUdc. 

(*) Tai dilm PT: 

Khi tang s6 vong xoan kenh 
dan nudc cua khuon dUong, toe do 
gia nhift, giii nhift. gia tri nhift dp tai 
diem PT cing giim. Vi s6 vdng xoin 
cing tang, nUdc trong kenh dan phai di 
quang dUdng xa hon nfn bi that thoit 
nhift vi bj mŝ t ip nhifu htfn. 

Hinh 4: Kich thUdc khudn vd vi tri hai diem do PT vd PB 

-J L 

LL 
Hinh 5: Phdn b6 nhiit do tai mat cdt vdi 1 vdng xodn 

AfaUaWiMcitiklmda tWa M DIU« da eta U ^ » 

- f -

J L 
^^b^nlitdWctlaUiDdii Huta W Bin* « eta UA m 

Hinh 6: Phdn bd nhiit dd tai mat cdt vdi 2 vdng xodn 

ManiK.nii.nadcuiiktu.dn n^bi,ii^at^ai,„ r ^ i:—rn 
*™Hy<mtxi^tf,ty« 3 l ^ « i t a « ( % 4 0 

Hinh 7: Phdn bS nhiit dd tai mdt cdt vdi 3 vdng xodn 

ISSN 0866-7056 
T4P CHl CO KHl V1$T NAM, Sd 6 nim 2016 

www.cokhivietnam.vii 



NGHIEN CO'U-TRAOD6| 

dUOng Vdi he thong kenh dan xoan de, nhif t dd 

A e o t « " ^ S ! S „ ' 1 * ' l ™ ' ' " ' * ° « ' " " "^ ™ « » - * hf thdng nhiet trong 
^ i t S l T c ^ ' ^ h • ' ' : , f "* ' ' f " T ? «*" ' * " ™ """"S M l hfldng nhifu den sU phin b l 
nni^tntaetdpcuakhuondflongtaihaidiemPB nhif t dd eua khudn. 

va PT giam din theo thdi gian. Cd thf ndi, su 

^ ^ '^u^.'"T' '<^ " " h 8ia nhiet vi So vdng xoan eua hf thdng nhift trong 

PT t h t ^ r o S f ° • ' b T * . ' ^ ̂  ^ " ^ ™ ^* " ' ™ " • ' -•"^ ^ B ting, qui trinh gia l a i 
PT theo thfli gian gan nhu gan nhU hiye'n tinh. giai nhift difn ra eing thuin 1,1, nliet dd phin 
4. KET LUAN bd ddng dfu gifla eac vung trong khudn. 

Oua ana frinh Af „ I, - • ., , . j ^ ™ B q"a trinh gia nhift efla khudn 
t h u c t i n r d n ^ , , - ^ ™ " ' *° '"^ ' l '* '"gvdihethdngkfnhdinxoSnde, nhiet dd 
S a t t u t o Z r , ' ^ t T ^ - * ' 5 " L * ' ^ ' ° cuakhudndUOngtaihaidifmPBviPTtingdan 
Zlnl^idlT """^.^"f ' ' ^ ^ «<" *eo thdi gian. Nguoe lai, trong qui trtah giai 
khieniJu5td0dangxoandcgdm:3tntdngh«p: nhift, nhif t dp cua khudn dUongtS hai d S n ^ B 

i ^ 3 v o y o a n _ Voi phUdng phap giai nhift vi FT giim din theo thdi gian^ Cd thf n « sU 
P x u n g dpng dong chay, md hmh khudn bifn thifn nhift dd trong qui trinh gia nhS 1 
Img da dupc afn hinh md ohdns .<;=,n AA oia: „l,is, „•.. ,.,,..,- . . °.^ ™ ! . " " * ' ™ dudne • ^ g da^fl^c tifn hinh md p h d r g ^ S . ^ ^ r Z ^ - c r S i ^ L d ^ ^ ^ L ^ . | L T B ™ 

phan bo nhi^t dp tai mat eat da dfldc tifn hanh PT theo thdi gian gan nhfl tayfn t m h T 
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