Chuong 3 : Thiét ké khuén €p phun

CHUGNG 3 : THIET KE KHUON EP PHUN
3.1. C4c vin dé cAn quan tim khi thi€t k€& :
Mot thi€t k&€ mdi dude bt diu khi nha thi€t k€ nhan dudc mot bdn vé hay miu sdn

pham . Céc thong tin co bdn lic ndy s& 13 : mdy gia cong
khudn thudc loai nao ?, ¢6 bao nhi€u long khuén trong
mot khuon ?, loai nhua ding cho sdn phdm ?. Nhan thdy
ring viéc dya vao nhitng thong tin nay 1a that sy quan o ‘E({‘ .
trong. Tuy nhién ciing c6 mot s6 van dé ma ta can phdi o
quan tim thém. b6 1a :

1. Cdc tinh chat clia nhya diing 1am sdn phdm.

2. S8 lugng sdn phim cin sdn xuit 12 bao nhiéu dé ta

e ] ~ A P A A
¢6 thé tinh todn so bo tudi bén cia khuodn.

3. Chu ky ép phun mit bao nhiéu thdi gian ?
4. Ndi sadn pham dugc st dung va dudc dung viao viéc gi ?  Hinh 3.1- K&t ciu
5. Dung sai 1dp ghép giita cdc san phdm (n€u cb) khudn di€n hinh
6. D0 co rit cia nhua.
7. Goc thoat khudn 1a bao nhiéu thi phu hgp ?
8. Loai hé thong kénh din nao 1a phd hgp ? : kénh din ngudi, kénh din néng hay
ca hai loai ?
9. Vi tri miéng phun, dong chdy, dudng han, ndi 16i sin phadm ?
10. Kich thuéc va ki€u miéng phun ?
11. Trén khuon ¢6 khic cdc hoa vin hay chit khong ?
12. C4c chi ti€t thay th& cho khudn khi cin thiét ?
13. C4c thong s6 cia mdy ép phun: Kich ¢& ? kich thuéc dau phun ? cong sudt lam
déo ?
14. Tinh ty ddong héa cia may ?
15. Thai gian hoan tat ?
16. Gid thanh ?
Ngoai cdc van dé trén, nha thi€t k&€ ciing can phdi ti€p nhin thém mot sd thong tin

tir phia khach hang d€ c6 mot thi€t k& thod man nhu cAu khic hang.

16



Chuong 3 : Tl hiét ké khuén ép phun

3.2. Chon loai khudn cho thiét k€ :
3.2.1. Khuén hai tim :
3.2.1.1. Khudn hai tim c6 kénh din ngudi :

Khudn hai tim 12 loai khudn phd bi€n nhat. So v6i khuon ba tAm thi khudn hai

t&m don gidn hon, ré hon va c6 chu ky ép phun ngin hon.

+ D6i v6i khudn hai tAim c¢6 mot 1ong khudn thi khong can d€n kénh din nhya ma
nhura s& dién day truc ti€p vao 1ong khudn thong qua bac cuéng phun.

+ P3&i v6i khudn hai tAim c¢6 nhi€u 1ong khudn thi ta ciAn quan tAm dén viéc thiét
k& kénh din va miéng phun sao cho nhua cé thé dién diy cdc 1ong khuon ciing lic
(vdn dé cin bing dong chdy cda nhua). Trudc khi bit diu thi€t k& khudn loai ndy ta
nén ding mot mau d€ phan tich thi trén phdn mém d€ tim ra vi tri dit miéng phun
thich hgp nhat. Khi xét thdy vi tri cdc miéng phun c6 thé dit thing hang vdi cic long
khuon thi viéc dung khudn hai tim 1a thich hgp.

[l

a)

Hinh 3.2 - a), b) :Khuon hai tim c6 kénh din ngudi.
Vi vin dé can bing dong va doi hdi cdc miéng phun phdi dudc bd tri thing hang vdi
céc 1ong khuén ma viéc thi€t k&€ khudn hai tim c6 nhiéu 1ong khudn gip nhi€u han ché
ddi v6i mdt s6 san phdm nhya nhi't dinh. D6 d6 @€ khic phuc nhuge di€m nay ngudi ta

diing d&€n khudn ba tAm hoic khudn hai tAim c6 kénh din néng.
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Chuong 3 : Thiét k€ khuén Ep phun
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Hinh 3.3 - K&t cAu khudn hai tAm.
3.2.1.2. Khudn hai tim c6 kénh din néng :

Khuon hai tAm ding kénh din néng ludn giit cho nhua néng chdy trong bac cudng

phun, kénh din va miéng phun, nhya chi dong dic khi nao né chdy vao 1ong khudn.
Khi khudn md ra thi chi ¢c6 sdn pham (d6i khi c6 thém kénh din ngudi) dudc 1dy ra
ngoai. Khi khudn déng lai thi nhura trong cdc kénh din vin néng va ti€p tuc dién day
vao long khudn mot cdch tryc ti€p. Kénh din trong khu6on c6 thé gdbm ca kénh din

ngudi va kénh din néng.

Hinh 3.4 - Khuon hai tim c6 kénh din néng.
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Chuong 3 : Thiét ké khuén ép phun

D6i véi loai khudn nay, cdc miéng phun phdi dudc dit & vi tri trung tAm clia cdc 1ong
khuon . Pi€u nay c6 nghia 12 cdc kénh din phdi dudc dit xa mit phan khuoén. Nhung
di€éu nay khong giy bat k¥ trd ngai nao cho viéc thi€t k€. Loai khudn nay ciing phu
hdp v6i khudn cé nhiéu 1ong khudn vdi kich thude nhé hay nhitng khuén ma hé thong
kénh din phic tap va phi nhiéu vat liéu.

> Uudiém :
+ Ti€t kiém vat liéu.
+ Khong c6 vét clia miéng phun trén san phadm.
+ Giam thgi gian chu ky.
+ Piéu khién dudc sy dién diy va dong chdy clia nhua.
» Nhuyc diém :
+ Gi4 thanh cao hon khu6n hai tim c6 kénh din ngudi.
+ Khé d6i mau vit liéu.
+ Hé thong diéu khi€u nhiét do dé bi héng.
+ Khong thich hgp v6i nhitng vat li€u chiu nhi€t kém.
3.2.2. Khuén ba tdm :
So véi khudn hai tAm thi hé thong kénh din cla khudn ba tim dudc dit trén tAim

thtt hai song song v6i mit phadn khudn chinh. Chinh nhd tdm thif hai nay ma kénh din

va cudng phun c6 thé dugc rdi ra khdi sadn phadm khi khuén md ( tu cit dudi keo).
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Hinh 3.5 - Khudn ba tAm.
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Chuong 3 : Thiét ké khuén €p phun

Khuon ba tAm dugc dung khi ma toan bo hé thdng kénh din khong thé bd tri trén
cting mot mit phing nhu & khudn hai tim. Piu nay c6 thé 1a do :
+ Khuon c6 nhiéu 1ong khuon.
+ Khuon c¢6 mot 1ong khudn nhung phic tap nén cin hon mot vi tri phun nhya.
+ Kho khin trong viéc chon ra mot vi tri phun thich hgp khéc.
+ Vi phéi cin bing dong nhya giita cdc kénh din véi nhau nén budc phai thi€t k&
kénh din khong ndm trénmit phan khuon.

Piém dic trung ctia khudn ba tAm 13 tu cit dudi keo.
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Chuong 3 : Thiét ké khuén ép phun

» Uu diém :
+ Gid thanh thdp hon so v6i khudn hai tdm c6 kénh dan néng.
+ It bi hdng héc hon khudn c6 kénh din néng.
+ C6 thé phi hop v4i nhitng vat liéu chiu nhiét kém.

> Nhuoc di€m :
+ Chu ky ép phun ting do hanh trinh cia dong nhya d€ dén dugc 1ong khudn
dai.

+ Lang phi nhi€u vat liéu.
+ CAn 4p suit phun 16n d€ dién diy.
3.3. Tinh gi4 thanh khudn :
Sau khi chon dudc loai khudn cho thi€t k&, diéu quan trong 13 ngudi thi€t k& phai
dua ra mot gid khuoén phit hgp cho khach hang. Thong thudng gid khudn dugc tinh bdi

ngudi thi€t k€ hay ngudi chuyén bdo gid cia bd phin kinh doanh. Khi bdo gid, ngudi
bdo gid thudng dwa vao kinh nghiém va gid clia cdc loai khuon di dudc thi€t k€& trude
d6. Ngoai ra, ngudi bdo gid ciling c6 thé dwa vao tinh phifc tap hay tinh mdi la clia sdn
pham d€ bdo gid. Muc dich cudi cling clia viéc bdo gia 1a dwa ra mot gid hdp 1y va c6
tinh canh tranh trén thi trudng. Do d6, ngudi bdo gid va ngudi thi€t k& cin phdi hi€u 1o
loai khudn s& dudc lam va ho phai thuc sy “ dn khdp” véi nhau dé tranh trudng hop
bdo gid qud cao hay qud thdp. Tuy nhién, c6 mdt s6 khdch hang di tinh so bo gid
khudn trude khi ho dit hang vi th€ gid khuodn ciing ¢ thé dugc dinh ngay thdi di€m dit
hang.

3.4. Thi€t k€ 10ng khuén :

3.4.1. S6 1ong khuon :

Ta c6 thé can nhic dé€ chon s6 10ng khudn phit hop nhd cdc thong tin sau :

+ Kich ¢ ctia mdy ép phun ( niing sudt phun 16n nhat va luc kep 16n nhat ).
+ Thdi gian giao hang.
+ Yéu cAu vé chit lugng sdn pham.
+ K&t cau va kich thugc khuon.
+ Gid thanh khudn.
S6 1ong khuon thong thudng dugc thiét ké theo diy sd : 2, 4, 6, 8, 12, 16, 24, 32, 48,
64, 96, 128 vi cdc 1ong khudn sé dé dang dugc x&p theo hinh chit nhat hoic hinh tron.
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Chuong 3 : Thiét ké khuén ép phun

Thong thudng, ta c6 thé tinh s6 1ong khuon can thi€t trén khuon bing cdch dua vao
: 50 lugng sdn phAm, ning suit phun va ning suit lam déo clia mdy ép phun, luc kep
khudn cliia may.
3.4.1.1. S& 1ong khudn tinh theo s& lugng sdn phim trong don dit hang :
n=LxKxt /(24 x3600x t,)
trong do :
n : s& 1ong khudn tdi thi€u trén khuodn.
L : s8 sdn phdm trong mot 16 sin xuat.
K : hé s6 do ph€ phdm, K = 1/(1-k). Vé6i k 1a ti 1& phé& pham.
t. : thdi gian cia mot chu ky ép phun (s ).
t, : thdi gian hoan tA't 16 sadn phadm (ngay).
3.4.1.2. S6 10ng khuén tinh theo ning suit phun clia mdy ép phun :
n=0.8 x S/'W
trong do :
n : s6 1ong khudn t8i thi€u trén khudn.
S : ning suit phun clia mdy (gam/mot 1an phun).
W : trong lugng clia san phdm (g).
3.4.1.3. S6 10ng khuén tinh theo ning suit 1Am déo clia mdy :
n=P/(XxW)
trong do :
n : s& 1ong khuodn t8i thi€u trén khudn.
P : ning suitlam déo cia mdy (g/ph).
X : tan s phun (u6c lugng) trong 1 phit (1/ph).
W : trong lugng clia san phdm (g).
3.4.1.4. S8 1ong khudn tinh theo Iyc kep khudn clia miy :
SxP
n=
F

p

trong do :
n : s& 1ong khuodn t8i thi€u trén khudn.
F, : luc kep khudn t5i da cda mady (N).
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Chuong 3 : Thiét ké khuén ép phun

S : dién tich bé mit trung binh clia sdn phadm k€ c3 cdc rinh dong theo huéng
dong khuodn. (mmz)
P : 4p sult trong khudn (Mpa).
3.4.2. C4c c4ch bd tri 1ong khudn :

Trén thuc t€, ngudi ta thudng bd tri 1ong khudn
theo kinh nghiém ma khong c6 bat ky sy tinh
todn hay mo phdng nao. Nhung n€u lam nhu vay
ddi khi ta gip phdi mot s§ 18i trén sdn pham, dic

biét doi v6i nhitng khudn c6 nhitng 10ng khudn

khdc nhau trén cling mdt khuon va khi 4y ta phai

sua lai khudn (di€u nay rat mat cong va ton kém Hinh 3.7 - Cdich b6 td 16ng
thoi gian va tién bac). Do d6 dé€ tranh viéc nay khudn thudng g4p

x4y ra ta nén md phdng qud trinh dién day cla

tirng 10ng khuoén ma khong cé hé thdng kénh din d€ bi€t ching dugc dién diy nhu thé
ndo. Khi 4y ta s& thi€t k€ hé thong kénh din d€ tao su cAn bing dong cho tirng 1ong
khuon.

Khi bd tri s6 10ng khuon, ta nén bd tri cdc 1ong khudn theo cic sd dd sau :

o]

-

i),

Hinh 3.8 - Céc ki€u bd tri 1ong khudn dang hinh chit nhat.
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Chuong 3 : Thiét k€ khuén Ep phun

Hinh 3.9 - Ki€u bd tri 1ong khudn dang tron va dang thing

3.5. Thi€t k& hé thdng din nhva :

Hé thong din nhya trong khudn 1Am nhiém vu dua nhya tif voi phun cia may ép

phun vao cédc 1ong khudn. Hé thdng ndy gdm : cudng phun, kénh din vad miéng phun.
Thong thudng trong thi€t k€ ngudi ta thi€t k€ kénh din va miéng phun trudc rdi mdi
dén cudng phun vi kich thudc clia cudng phun phu thudc vao kich thuéc kénh din va
miéng phun.

Cuéng phun

S4n phdm
WMigng phun

Budi ngudi
cham

MNhianh kénh dén
Hinh 3.9 - Hé thong din nhua.
3.5.1. Cu6ng phun (sprue) :
Cudng phun ndi tryc ti€p vdi voi phun clla mdy ép phun d€ dua nhya vao kénh

din qua miéng phun va vao cdc long khuon.
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Chuong 3 : Thiét k€ khuén Ep phun

Cudng phun
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Hinh 3.10 - Vi tri cudng phun.

DPau cudng phun nén cang nhé cang t6t nhung van phai ddm bio sy dién day dong
déu giita cdc long khudn vdi nhau. Géc con clia cudng phun cin phdi di 16n dé€ dé
thodt khudn nhung dudng kinh cuéng phun thi dirng qud 16n vi s& 1am ting thdi gian

lam ngudi va tén vat liéu.
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Hinh 3.11 - Kich thuéc cuéng
phun cho thiét k€.

Trén thuc t&€ ngudi ta it khi gia cong 16 cudng phun lién trén khudn (trit nhitng khudn
don gidn) ma ngudi ta diing bac cudng phun d€ tién viéc gia cong va thay thé.

Hién tai, trén thi trudng c6 3 loai bac cudng phun phd bién c6 cic dudng kinh ngoai
12mm, 16mm, 20mm. Tuy thudc vao khdi lugng sdn phadm, kich thudc kénh din va
dudng kinh clia voi phun trén mdy phun ma ta ding loai bac cudng phun nao cho phil
hop.
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Hinh 3.12 - Mot s6 loai bac cudng phun.

= e i

Hinh 3.13 - Mot s6 loai vong dinh vi.
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Wong dinh vi
Cudng phun W ! ;
J Wai phun
-
— :

=
Bac cudng phun
Hinh 3.12 - Bac cudng phun trén khudn.

Trén khuon, cuéng phun sé& dugc diy rdi khdi khuon cling lic v6i sdn pham. Do d6
can c¢6 bo phian kéo cudng phun & lai trén tAm di dong (tAm khudn duc) khi khudén md
dé ma cudng phun c6 thé rdi khdi bac cudng phun. Thém vio d6, ngusi thi€t k& c6 thé
1gi dung phan nhua d€ giit cuong phun lam dudi ngudi cham (cold slug well) nhg d6

ma qué trinh dién day cdc long khudn t5t hon.

Hinh 3.13 - a) Dang cudng phun dugc kéo nhd con ngude (5t nhat).
b) Dang cudng phun chit “Z” (t6t).
c¢) Dang cudng phun dudc kéo nhd ranh vong (it ding).
d) Dang cuéng phun dugc kéo nhd chdt ddy diu bi (it ding).
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Chuong 3 : Thiét ké khuén ép phun

3.5.2. C4c kénh din (runners) :

Céc kénh din nhya 1a ciu ndi gitta cdc miéng phun va cudng phun. Ching lam
nhiém vu dua nhua vao cdc 1ong khuon. Vi thé€ khi thi€t k€ chiing can phdi tuan thi
mot s§ cac nguyén tic ky thuat dé€ ddm bdo chat lugng cho hau hét sin phadm. Sau day
12 mdt s6 nguyén tic ma ta can phdi tuin thi :

1. Gidm dé&n mifc t6i thi€u sy thay ddi ti€t dién kénh dan.

2. Nhya kénh din phdi thodt khudn dé dang.

3. Toan bd chiéu dai kénh din nén ciang ngin néu cé thé d€ tranh mat 4p va mat
nhiét trong qud trinh dién day.

4. Mit cit kénh din phdi dd 16n d€ ddm bdo sy dién ddy cho toan b san phaAm ma
khong 1am thdi gian chu k¥ qud dai, tdn nhiéu vat liéu va luc kep 16n.

3.5.2.1. Kénh din ngudi :

a) C4c loai tiét dién ngang cia kénh din nhua :
Kénh din c6 nhiéu dang mit cit ngang khdc nhau nhung phé bi€n 1a céc loai
kénh din c6 mit cdt ngang hinh tron, hinh thang hi€u chinh, hinh thang, hinh chit nhat

va hinh ban nguyét.

Parting line

Good “Befter Best  Poor Poor Poor
Hinh 3.14 - Ti€t dién ngang cda mot s6 loai kénh dan.

Tuy vao tirng loai khuén ma ta thi€t k€ ti€t dién kénh din cho phi hgp. Mic du
loai kénh din c6 ti€t dién ngang hinh tron 1a t6t nhdt nhung gia thanh gia cong rat cao
nén trén thyc t€ ngudi ta hay dung kénh din c6 ti€t dién ngang hinh thang hiéu chinh
hoic hinh thang vi gid thanh thdp va dé gia cdng.

Loai kénh din c6 ti€t dién ngang hinh thang thudng dung trong khudn 3 tim vi &
loai khudn ndy mit phan khuon s& dé bi Iéch néu ta dung kénh din c6 ti€t dién ngang

hinh tron.
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Chuong 3 : Thiét ké khuén ép phun

Hinh 3.15 - Khé gia cong kénh din c6 ti€t dién ngang hinh tron
Pé€ so sdnh cic loai kénh din ngudi ta dung chi s6 dudng kinh thiy Iyc va sy cdn
dong (Hydraulic diameter and flow resistance). Khi dudng kinh cang 16n thi sy cén
dong cang bé. Ta c6 thé tinh dudng kinh thuy luc dua vao cong thifc sau :
Dy, : dudng kinh thuy kuc.
D,=4A /P | A:dién tich mit cit ngang.
P : chu vi.
b) Kich thudc cia kénh din :

Viéc tinh todn d€ c6 dugc dudng kinh va chiéu dai kénh din hdp ly 13 rdt quan
trong vi khi mot kénh din qud 16n hay qud dai s& lam cdn trd dong chdy va gy ra :
mat 4p trén chinh nd, t6n nhiéu vat liéu va 1am ting thdi gian chu ky. Do d6, ta nén
thi€t k&€ kénh din nhd & mic c6 thé dé c6 thé Idi dung nhiét ma sit trén né gia nhiét
cho nhua 18ng gitip qué trinh dién ddy 10ng khuodn thuin 1gi hon va sdn phadm it bi qud
nhiét.

Hinh 3.16 - Kich thudc cho thi€t k€ kénh din.
. Da

Whb We
S\ e
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Full Round Modified Trapezoid i
Runner Trapezoid | Box section Hafl round
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(1.5mm) D =T, + 0.060"
(1.5mm)
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Chuong 3 : Tl hiét ké khuén ép phun

Ngoai ra, ta ¢6 thé tinh todn kich thu6c kénh din theo cdc cong thifc sau :
D= W L
3,7
trong d6 : D : dudng kinh kénh dan (mm).
W : khdi lugng sdn phAm (mm).
L : chiéu dai kénh din (mm).
Hoic : D=D f,
trong d6 : D : dudng kinh kénh din tham khdo
f, : hé s6 chiéu dai.

Ta c6 thé diing cdc dd thi sau d€ xdc dinh hai hé s6 nay :

goo| VAt liEu: PS ABS SAM, CAB g00| Watligu: PE PR P2, PC, ROM
Foo Foa
E00 E00
S0a S00
400 400
=200 =00
200 B 200
] wa d 3 :
L0 I ] [T TE R ] e
100 100 o o w/ o+ w
u] u]

2 25 2 353 4 45 5 353 6 BS ¥ F3 8 85 2 25 2 35 4 45 53 55 B BS F F5 &8 85

G ig)
G ig)

O { o) . ) R D vy
G : khdi lugng san pham (g).

S : bé day danh nghia ciia thanh sin phAm (mm).
D : dudng kinh kénh din tham khdo (mm).
Hinh 3.17 - Quan hé gifta khdi lugng, bé day danh nghia cia thanh sdn phaAm v6i dudng
kinh kénh din tham khdo.
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Hinh 3.18 - Quan hé gitta hé s6 chiéu dai va chiéu dai kénh din.
< Kich thudc kénh din chinh : mdi 1an ré nhdnh thi dudng kinh kénh din nhanh nén
nhé hon dudng kinh kénh din chinh mot chit vi sé kinh t€ hon néu ta dung it vat liéu.
Cong thitc tinh dudng kinh kénh dan chinh :
D, =D N D. : dudng kinh kénh din chinh (mm).

D, : dudng kinh kénh din nhdnh (mm).

N : s6 nhdnh r&.
< Puéi ngudi chim trén kénh din va cuéng phun : dé phan vat li¢u & chd ré nhanh
khong bi dong diic sém giy nghén dong ta nén thi€t k€ thém dudi ngudi chim. Dudi

ngudi chAm sé& gitip cho qué trinh dién day dién ra nhanh va t5t hon.

4

Dang chay vét lién

BErudi nguodi chim

Hinh 3.19 - Kich thudc thi€t k& dudi ngudi cham.
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hun

< Ul nhugc dié€m cia cdc loai tiét dién ngang ciia kénh din :

Loai kénh din

Uu diém

Nhugc diém

Full round

1. Ti 1& thé tich qua mit cit
ngang 12 16n nha't

2. T6c dd ngudi cham.

3. It m4t nhiét va it ma sat.

4. TAm kénh din ngudi sau

cung va duy tri 4p suat gitr.

Viéc gia cong rat khé
khin vi can gia cong trén
hai nita khu6n va phai
ddm bio sy dong tim clia

hai nira vong tron.

Modified Trapezoid

Dé gia cong hon so v6i kénh
din tron (full round) vi chi cin

gia cong trén mot tAim khuodn.

MAt nhiét va ton nhiéu
vat li€u hon so véi kénh

dan tron.

Trapezoid

Dé gia cong

MaA't nhiét nhiéu hon s6
vdi kénh din hinh thang
hiéu chinh (Modified

trapeziod)

Box section

Dé gia cong

1. LAm nhd mit cit
ngang.

2. Gidm kh3 niing truyén
ap.

3. Kho thoat khudn.

Hafl round

Dé gia cong

1. Dién tich mit cit
ngang nhd nhat.

2. Khong t6t biing cdc
loai kénh din khic.

3. Truyén dp rat té.

4. Ma sdt 16n.
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Chuong 3 : Thiét k€ khuén Ep phun

3.5.2.2. Kénh din néng : (khu6én khong kénh din)
Kénh din néng dugc diing cho nhitng sdn phim cé kich thude 16n (v4 tivi, vi tinh,

céc chi ti€t trén xe hdi...) hoic méng hoic lam bing loai nhwa can phai duy tri nhiét
chday déo nhu : HDPE, LDPE, POM, PBT, PC...Bén trong kénh dan nhua sé ludon dudc
duy tri trang thai chdy déo d€ ddm bio sdn phadm dudc dién ddy ddng bo.

Hinh 3.20 - Mot s& hé thong kénh din néng.
a) C4c loai kénh din ndng :

C6 hai loai kénh din néng : kénh din cdch ly va kénh din gia nhiét

> Kénh din cdch ly (insulated runner) :

Kénh din cdch ly c6 ciu tao gdm mdt 16p nhya ngudi déng vai trd 1am 16p cach ly
va mot 16i nhya ludn dugce duy tri § trang thdi chdy déo nhd 6ng nhiét dién. Bén trong
ong nhiét dién 13 chSt nhon c6 thé chuyén dong 1én xuéng d€ déng ngit dong phun
nhua. Nhu vay, kich thudc miéng phun 16n hay nhd sé& tuy thudc vao khe hd ma chdt
cho dong nhya chay qua.
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NN
—— Electric heater
— Insulated runner
k " |-+— |nsulation
? 0 o
o0
BN Cavity and molded part

=— Mold separates

Insulating shell

Molten polymer

Hinh 3.21 - Kénh din cdch ly.
Uu diém :
- D€ thi€t k€.
- Gi4 thanh thap.
- Ti€t kiém vat liéu do phé liéu kénh dan.
Nhuroc di€m :
- Thdi gian chu ky qué ngdn d€ duy tri trang thdi chdy déo cho nhua.
- CAn khodng thi gian khdi dong dai d€ 6n dinh nhiét chdy déo.
- Po6i khi gip mot s 18i trong qué trinh dién day.
- Khé d8i mau vat lidu.
> Kénh din c6 gia nhiét (heated runner) :

Kénh din c6 gia nhiét gdm hai loai : loai gia nhiét trong va loai gia nhiét ngoai.
Kénh din gia nhiét ngoai c6 bd gia nhiét bao quanh 16i nhwa néng. Con kénh dan gia
nhiét trong thi nhya bao quanh chdt néng. Tuong ty nhu kénh din cdch ly, luu lugng
phun dugc diéu khién bdi sy di chuyén clia chét.
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+ Mot s6 loai kénh din gia nhiét ngoai thudng dung :

- Loai mot diu phun :
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Chuong 3 : Thiét k€ khuén Ep phun

- Loai nhiéu dau phun :

% 0

ntuya nong

bé gia nhist

Hinh 3.22 - C4u tao kénh din gia nhiét ngoai.

36
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+ Mot s6 loai kénh din gia nhiét trong thudng ding :

nhira ndng
chdt gia nhigt

Hinh 3.23 - CAu tao kénh din gia nhiét trong.
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hun

b) C4u tao mot hé théng kénh din c6 gia nhiét dién hinh :

Electrical Connectors
Manifold Thermocouple
Ultra 750 Mozzle

VG Available With

1.0mm (0.039"), 1.8mm
(0.071", or 2.5mm (0.098")
Gate Diameter

Ultra 500 WGIWVX available with
1.0mm (0.039", 1.2mm
(0.047", 1.5mm (0.059") or
1.8rmm (0.071")

Gate Diameter

Valve Stem

Hh"‘"‘-—-.__

——

Optional 6.35mm
(1/4") platen
insulator board
available {not

\

shown)

ack-Up Pad

—

Center Insulatar

Flexible
Pitch

MNozzle Tip Insert

Tip Hetainer/
traSeal //

iston

m G

N

iston Cylinder

\

Manifold

\

Sprue Bushing

Five Choices of Sprue
™ Bushing Interface

iFlat, 172", 4",
10.0mm, 15.5mm,
20.0mm & 40.0mm
Spherical Rad)

Six Choices of
Locating Ring Dia.
(3.98" 400"
100.0mrm, 120, 0rmm,
125.0mm and

| Pad

12" 13 UNC or M12
Cavity Plate Interface TapsT i

" and 1" ar /
16mm and 20mm

Diameter Guide Pin

160.0mm)
ii:l\ Back-Up Insulatar

ST Industry Standard Mald

Base Sizes

Hinh 3.24 - Hé thong kénh din c6 gia nhiét.
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Uu nhugc diém cia cdc kénh din c6 gia nhiét :

Loai kénh din Uu di€m Nhugc diém
- C4i thién viéc phan phdi | - Gid thanh cao va thi€t k&
nhiét do. phtc tap.

Gia nhiét trong

- Phdi tinh dén sy gidn nd
nhiét khdc nhau cta cidc bd
phan trén khudn.

- Khé khin trong viéc diéu

khién nhiét.

Gia nhi€t ngoai

- Cai thién viéc phan phoi
nhiét do.
- Didu khién nhiét do 5t

hon.

- Gi4 thanh cao va thi€t k&
phuc tap.

- Phdi tinh dén sy gidn nd
nhiét khac nhau cua cdc bo

phan trén khudn

3.5.3. Miéng phun cho kénh d4n ngudi :

Miéng phun 12 ngd n6i kénh din va long khuén. Miéng phun c6 chita ning rat quan

trong 12 dwa nhya 16ng dién diy 1ong khuon vi thé€ viéc tinh todn kich thudc va bd tri

miéng phun c6 ¥ nghia quyét dinh d&€n chi't lugng clia sdn pham.

Parting Line Surface

Half of Full
Round Runner

Hinh 3.25 - Mi€ng phun trén khuon.
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Chuong 3 : Thiét ké khuén ép phun

3.5.3.1. Phin loai miéng phun :

a) Miéng phun cit bing tay :

Miéng phun cit biing tay 13 loai miéng phun dinh theo sidn pham sau khi ép phun.
Ta dé dang nhan biét cdc sin phaAm nhua c6 miéng phun cit biing tay qua vét cit con
lai trén bé mit clia ching. Do d6, v6i loai miéng phun nay nén thi€t k& kich thuc nhd
& mitc c6 thé d€ ddm bao tinh thAim m¥ cho sdn pham.

Mot vaily do d€ diing ki€u miéng phun cit biing tay :
- S4n phAm cAn miéng phun 16n gitp dién day tot.
- S4n pham 1am bing vt liéu it bi bi€n dang.
- Can tiét dién rong d€ cé su phan phdi luu lugng ddng thdi, nhd d6 ma cdc phan ti sgi
dat dudc sy dinh huéng dic trung.
b) Miéng phun tir cit :
Miéng phun tif cit 12 loai miéng phun ty r&i sdn phd&m sau khi khudén mé. Piéu nay
dat dugc nhd vao k&t cAu khudn (khudn ba tim) hoic hé thong diy cudng phun va sin
pham.
Mot s 1y do dé diing miéng phun ki€u tu cit :

- Khong phdi thém nguyén cong cit d€ hoan thién sadn pham.

- Tinh thAim m§ cda sdn phdm (sdn pham sé& c6 vét miéng phun ra't nhd).

- Giit thdi gian chu ky cAn thi€t hdu nhu khong d6i qua t't ca cdc 1an phun.
3.5.3.2. C4c loai miéng phun cit bing tay :

a) Miéng phun truc tiép (Sprue gate or direct gate) :

Loai miéng phun truc ti€p thudng dung cho cdc khudn c6 modt 1ong khudn, ndi ma
vat liéu dugc dién day vao khuén mot c4ch truc ti€p ma khdng qua hé thong kénh din.
Chinh vi khong c6 hé thdng kénh din nén viéc mat 4p trong qué trinh dién day 1a rat
bé. Tuy nhién, nhudc diém cda miéng phun loai nay la d€ lai vét cit I6n trén bé mit
san pham. Su co rit dudc quyét dinh bdi bé day cia sadn phdm va dudng kinh miéng
phun. Pién hinh 13 sy co rit ciia phan nhya gin miéng phun s& nhd va tai miéng phun

s& 16n. Piéu nay dua d&€n hau qua 1a &ng sud't cing gin miéng phun 16n.
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Miéng phun true tiép

Vét miéng phun

Sin phim

Hinh 3.26 - Miéng phun truc ti€p va vét cit ma né d€ lai trén sin pham.
Kich thuéc khuyén dung cho thiét ké :

Vai phun

d“ d= dv + lmm

Hinh 3.27 - Kich thuGc cho thi€t k&€ miéng phun truc tiép.
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Chuong 3 : Thiét ké khuén €p phun

b) Miéng phun kiéu bing (Tab gate) :

Miéng phun ki€u bing thudng diing d€ 1am gidm ng sudt trong 1ong khudn va
ngin ngira 15i tao dudi cho cdc chi ti€t phing va méng. Ung suit sinh ra trong 1ong
khuon sé dudc tap trung & bing, ma sé dugc cit bd sau khi ép phun.

Miéng phu ki€u biang phit hop diing cho cic loai nhya PC, Acrylic, SAN, ABS...

Part

Gate Scar

Hinh 3.28 - Miéng phun ki€u bing va vé&t cit ma n6 d€ lai trén sidn pham.

Kich thudc khuyén ding cho thiét k& :

- T
i

W==2- 4t

Hinh 3.29 - Kich thudc cho thi€t k& miéng phun kiéu bing.

42
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¢) Miéng phun canh (Edge gate) :
LA loai miéng phun thong dung, cé thé ding cho nhiéu loai sin pham bdi k&t ciu

rit don gidn va khdng can do chinh xdc cao.
Miéng phun ki€u canh dudc dit trén mat phan khudn va dién ddy 1ong khudn tir bén

hong, trén hay dudi.

Plastic Part

Enlargement A

Parting Line Surface

Hinh 3.30 - Miéng phun ki€u canh va vé&t cit ma n6 d€ lai trén sin phaim.

Kich thuéc khuyén diing cho thiét ké :

L = .080"
{2.0mm) typ.

T=.50tto .80t
typ.

W=2-aT

Hinh 3.31 - Kich thugc cho thi€t k€ miéng phun canh.
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d) Miéng phun kiéu géi (Overlap gate) :
LA loai miéng phun tuong ty nhu miéng phun ki€u canh, chi khdc nhau & chd 1a

miéng phun nim IAp trén bé mit sin pham.

Hinh 3.32 - Miéng phun ki€u gdi.

e) Miéng phun kiéu quat :

Miéng phun ki€u quat thuc chat ciing 12 miéng phun canh c6 bé rong bi bién d6i.
Miéng phun ki€u nay tao dong chdy ém va cho phép dién ddy 1ong khudén mot cich
nhanh chéng nén ra't phit hdp cho nhitng sdn phim 16n va diy. Thém viao dé, miéng
phun ki€u quat ciing tao ra dong chdy lan tda nén gitp tranh dugc dudng han & noi c6

A N A A
bé day méng trén san pham.

Hinh 3.33 - Miéng phun ki€u quat va v&t cit ma né d€ lai trén sadn pham.
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Miéng phun ki€u quat nén dudc 1am con & ci bé rong 14n bé day d€ c6 mit cit
ngang khong d6i. Piéu nay gidp ddm bio :

+ Van toc chdy 1a hiing s6.

+ Toan bd bé rong dugc ding cho luu lugng.

+ Ap suét 1a nhu nhau qua toan bé rong.
Kich thuéc khuyén dung cho thiét ké :

HNote : Use Full Round
Runiner

L = .080"
(2.0mm) typ.

T = .501 to .80t typ.

W=2D min.

Hinh 3.34 - Kich thudc cho thi€t k& miéng phun ki€u quat.
) Miéng phun kiéu dia (Dis gate or diaphragm gate) :

Miéng phun ki€u dia thudng diing cho cédc chi ti€t c6 dang tru rdng ma c6 yéu ciu
cao vé do dong tAm va khong c6 dudng han. Miéng phun ki€u nay thyc chi't 13 miéng
phun mang bao vong quanh thanh sin phadm. Khi nhya qua cudng phun, nhd mang phun
vong quanh thanh sdn ph&m ma 16ng khudn dugc dién ddy mot cich ddng déu.

mi€ng phun

cudng phun ﬁl

Hinh 3.35 - S4n phim v6i miéng phun kiéu dia.
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Kich thuéc khuyén dung cho thiét ké :

1,

E,

L = .040"
(1.0mm) max.

H s:mm] to

118" {3.0mm) typ.

Hinh 3.36 - Kich thudc cho thi€t k& miéng phun kiéu dia.

2) Miéng phun liéu vong (Ring gate) :
Miéng phun ki€u vong thich hgp cho nhitng sdn pham c6 dang tru rdng va gitp
han ch& vét han, ket khi trong qué trinh dién ddy va gidm ¢ng suit tip trung quanh

LN 2 . . A e R N <R N N N <R N
mi€ng phun. C6 hai loai miéng phun ki€u vong : ki€u vong ngoai va ki€u vong trong.

Sprue
Sprue
Feed

runner

£ Ring runner
Ring runner Feed runner g

Ring gate
Ring gate

a) b)
Hinh 3.37 - a) Miéng phun ki€u vong ngoii.

b) Miéng phun ki€u vong trong.
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Chuong 3 : Thiét k€ khuén Ep phun

Kich thuéc khuyén dung cho thi€t k&
D=S+15 + (4/3)S +k (mm)
L=05+1.5 (mm)
H=(2/3)S= 2 (mm)
r=0.2S (mm)

k =2 mm vdi sdn phdm c6 dd dai dong chiy

ngidn va day.
k=4 mm v6i sdn phdm c6 do dai dong chdy dai a)

va mong.

D=s+15mm

b}

Hinh 3.38 - a) Kich thu6c cho thiét k&€ miéng phun ki€u vong ngoii.
b) Kich thudc cho thi€t k&€ miéng phun kiéu vong trong.
h) Miéng phun ki€u nan hoa (Spoke gate or spider gate) :
Miéng phun ki€u nan hoa thudng diing cho sdn phdm c6 hinh 6ng, dé cit bd va tiét
kiém vat liéu. Nhugc diém cia loai miéng phun nay la san ph§m c6 thé bi nhiéu dudng
han va khong tron hoan toan.

runner
spoke gate

sprue

Hinh 3.39 - Miéng phun ki€u nan hoa.
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Kich thudc khuyén ding cho thi€t k& : bé day 0.8 +4.8mm, bé rong 1.6+ 6.4mm
i) Miéng phun kiéu mang (Flash gate) :
Miéng phun ki€u mang phui hop cho sidn pham 16n va phing (dic biét 1 sin pham
lam bing nhua Acrylic) vi né gitp gidm dd cong vénh cho sdn phaAm nhd su phin bd

nhua dong déu.

Sprue

Gate Runner

Hinh 3.40 - Miéng phun ki€u mang va vét clia né dé lai trén sdn pham.
Kich thudc khuyén ding cho thiét k& : ]
D=S+ (4/3)S +k (mm) |

k =2 vdi sdn pham c6 @6 dai dong chdy ngin va day.

k =4 v4i sdn pham c6 d6 dai dong chdy dai vi mdng.
L=0.5+ 2 (mm)
H=(0.2+ 0.7)S (mm)

Hinh 3.41 - Kich thudc cho thi€t k& miéng phun kiéu

mang. D H

3.5.3.3. Miéng phun ty cit : SI'E_M
a) Miéng phun diém (Point gate) :

Miéng phun ki€u di€m thudng dudc ding trong khudn 3 tim c6 nhiéu 1ong khudn

hay c6 kich thuéc 1ong khudn 16n. Khi thi€t k&€ miéng phun di€m, ngudi ta thudng diing

kénh din dang hinh thang hay hinh thang bi€n ddi dé tién viéc gia cong va ldp chot
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kéo hé thong kénh din d€ miéng phun rdi sdn phdm dé dang hon. Uu di€m chinh cda
miéng phun di€m 13 gitdp bd tri nhiéu miéng phun vao cling mdt 1dng khudn khi 1ong
khuon c6 kich thugc 16n. Pi€u nay gidp qud trinh dién diy dong thdi giita cdc ving
khdc nhau trén sdn phd&m dién ra nhanh chéng va t6t hon. Tuy nhién, cin lvu y khudn
c6 thé bi ting nhiét gdy qud nhiét ddi v6i nhitng vat liéu c6 ciu tric sdi dai va do nhdt

thdp do miéng phun c6 kich thuéc nhé.

Cold

Trapezoidal Runner Slug Yvell

Gate Scar

Point Gate

Hinh 3.42 - Miéng phun di€m va vét cit ma né d€ lai trén san pham.
Kich thuéc khuyén ding cho thi€t ké :

Ld chot keo

|
i Bé cén= 1724
N
| 6
B | v 0.8d % 0.8di
mﬂl .-?-. — - hodc )
| | d=08s = |ed=06s

Hinh 3.43 - Kich thudc cho thi€t k& miéng phun diém.
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TSt Khdng tdt

Tat
@3

1 1 1
Ivl

Hinh 3.43 - C4c ki€u 16 chot kéo kénh din.

b) Miéng phun ngdm (Tunnel gate or submarine gate) :

Miéng phu ngim thudng dugc ding trong khudn hai tim c6 nhi€u long khuon. Khi

A ~ ~ N A < - A A ~ ~ R cA N
thi€t ké san pham nhd va can cat keo mit bén ta nén nghi dén ki€u miéng phun nay.

Parting-Line

L

Hinh 3.44 - Miéng phun ngdm va v&t cit ma n6 d€ lai trén sdn pham.

C6 hai loai miéng phun ngdm : Miéng phun ngdm dang thing va miéng phun ngim

Yol

a) Loai dung chdt day. b) Loai dung két cAu long khudn.

dang cong.

> Miéng phun ngim dang thing :

Hinh 3.45 - Céc loai miéng phun ngdm dang thing
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a) Loai diing chot ddy. b) Loai dung k&t ciAu long khudn.

"T_ f,f”l

Knockout Pins

Runner Flexes
During Ejection

/

Hinh 3.46 - Qu4 trinh cit miéng phun ngdm dang thang.

Kich thudc khuyén dung cho thiét ké :
@

Hinh 3.47 - Kich thudc cho thi€t k& miéng phun ngim tiéu chuin.

i
/%ﬁ

I L=d1I:I_......| D=5+1.5 mm

>

Rt
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-——L=4D—IIH

D=5+1.5mm

Hinh 3.48 - Kich thuéc cho thi€t k€t miéng phun ngdm hiéu chinh.

> Miéng phun ngim dang cong :

c_o ||

O
O

|

Hinh 3.49 - Qu4 trinh cit miéng phun ngam dang cong.

Kich thudc khuyén dung cho thi€t ké :

X
8]
D= Approx. 4 to & mm
(0.160 to 0.235in)

d, =D {Normally 4 to 6 mm /
0.150 to 0.235 in)

r=2.5to 3 xd,

d, to d, Equals a Taper
of 3" to 57 Incl.

L 2L,

> 23 or Min. 15 mm (0.600 in)

bl

[

Hinh 3.50 - Kich thudc cho thi€t k& kénh din va cudng phun ki€u ngim.
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0.3 =2.0mm Max. 0.5 mm
0012 = 0.0300n o Max. 0.020 in

£y
N /F

08 =25 mm Qia.
0020 —0100 in Dia.

Hinh 3.51 - Kich thudc cho thi€t k&€ miéng phun ngim dang cong.
c) Miéng phun ciia kénh din nong :

Miéng phun loai nay da dudc tién chudn héa ciing v6i hé thong kénh din va cudng
phun. Do d6, khi can dung ta chi viéc lién hé v6i cdc nha sdn xuit va ti€p thu cic 15i
khuyén tir ho @€ c6 dugc thi€t k€ thich hop.

> Kiéu khong c¢6 van : miéng phun ki€u nay sé& bi ngit khi khudén md ra vi nhya &
miéng phun rit néng. Sy dinh hinh clia sin phdm dugc diéu khi€n bdi phan nhya dong

ciing gan miéng phun.

Hinh 3.52 - Mi€ng phun khong c6 van.

> Kiéu c6 van : trong kénh din cé thém vio mot chdt, chdt nay c6 tic dung nhu
mot van c¢6 thé déng miéng phun ngay trudc khi nhwa gin miéng phun dong dic. Piéu
nay cho phép ting dudng kinh miéng phun 16n hon va diéu khién qu4 trinh dinh hinh t5t
hon.
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-
_'I'L.'

e
—

b

I.'.rr'

LY
A

Hinh 3.53 - Miéng phun ki€u c6 van.
3.5.3.4. L&i khuyén cho thi€t k& miéng phun trong hé thdng kénh din ngudi :

LJi khuyén chung d€ dat dugc hi€u qua tot trong viéc thi€t k€ miéng phun 13 diing
phin mém mod phdéng qud trinh dién ddy long khudn dé thdy dudc cdc khuyét tat trén
san pham sau khi ép phun. Khi thi€t k& miéng phun can luu ¥ mdt s6 didu sau :

a) Vitdi :

- N&u c6 thé nén dit miéng phun & chd day nhit cda sin phaim. Khong nén dit
miéng phun & nhitng viing chuyén ti€p tir day sang méng d€ tranh sy ngic ngd dong
chdy va v&t16m hay 13 tréng trén sdn pham.

- N&u c6 thé nén b tri miéng phun d6i dién v6i cdc rinh thoat khi d€ khi trong
1ong khudn bi ddy ra ngoai hoan toan.

- B0 tri miéng phun han ch& dudng han it nhat.

- P4m bio hudng dong chdy tao ra sy dién diy ddng bo trén toan bd sdn phaim.
Piéu nay gitdp tranh dugc hién tuong ket khi trong qud trinh dién diy. N&u khi bi ket
thi sdn phdm s& dé& c6 nhitng vét chiy den.

- Khong nén dit miéng phun tai nhitng viing chiu luc trén sdn phdm vi viing gin
miéng phun sau qud trinh ép phun con ton tai ng sudt du nén ra't dé bi hdng khi chiu
luc.

b) Kich thudc :

- Miéng phun phai c6 kich thudc va vi tri thich hdp d€ trdnh hién tugng tao dudi
trén sin pham.
- Trong trudng hgp khudn c¢é nhi€u 1ong khuodn thi tt cd cdc miéng phun nén
cuing kich thudc (dudng kinh, bé day...) d€ ¢ dugc su cAn bing dong va 4p.
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c) Tinh thim my :
- V&t miéng phun ¢ thé dnh hudng dé€n tinh thim my clia sin phaAm. Do d6, nén
dit miéng phun & chd khé thiy trén san phdm khi c6 thé.
3.6. Hé thdng din hudng :
Hé thdng din hudng gdm chdt din hudng va bac din huéng.

Bac din huong Chét dan hudng

Hinh 3.54 - Hé thong din hudng trén khuon.
3.6.1. Ch6t dAn hudng :
3.6.1.1. Loai tron (khong c6 vai) :

3.6.1.2. Loai cé vai :




Chuong 3 : Thiét ké khuén €p phun

3.6.2. Bac din huéng :
3.6.2.1. Loai tron :

3.6.2.2. Loaicé vai :

3.6.2.3. Loai khdng vai tu bdi tron :

3.6.2.4. Loai c6 vai ty bdi tron :
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Chuong 3 : Thiét ké khuén ép phun

3.7. Hé thdng 16i miit bén : (hé thdng trugt)

Sau khi thi€t k& xong mit phan khudn cho sdn phdm, nhiéu khi ¢6 mot sd phan trén
san pham bi vuéng, khong thdo ra dugc theo huéng md khudn. Liic ndy ta cAn phdi c6
mdt hé thong goi 12 hé thong 16i mit bén d€ thdo cac phan bi vudng Ay.

3.7.1. C4c két c4du thdo 16i mit bén nhd huéng md khuon :
3.7.1.1. Cam Chét xién :

Cam Pin Undercut

Slide \G'T]F

HE N

Khudn md
Hinh 3.55 - Thdo 16i mit bén bing cam chdt xién.

Ehudn ddng

Ehudn dong

Khudn mad
Hinh 3.56 - Thdo 186i miit bén bing cam chdt xién k&t hdp 10 xo.
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- Mot s6 ki€u chin clr dugc ché tao sin cho 16i mit bén :
> Kiéul:
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> Kiéu 3 : cot sap hoic bi sip (d6i khi d€ don gidn hda thi€'t k& ngudi ta chi ding

mot vién bi va mot 10 xo 1a da)

4

e

Yy Y

3.7.1.2. Chot c6 mit cam :

W

S
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coe 17
0 ﬁ I
— j ]

[ th

3.7.1.4. Chot xién :
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3.7.1.5. Chét xién kép :

Hinh 3.57 - Khudn dung chot xién kép.
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3.7.1.6. Cam chan ché :

Khudn bit diu mé Khuon md hoan toan

3.7.1.7. Chdt thdo c6 16i con :

T

w
v
)

A,
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3.7.2. Thao 16i mit bén biing xylanh-pitong :

3.7.2.1. Kiéu c6 ném khéa :

3.7.2.2. Kiéu kh6ng diing ném
khéa :

PLAY

3.8. Hé thdng 1am ngudi khuon :
Nhua 18ng sau khi vao khudn phdi dugc 1am ngudi that nhanh d€ dat dudc hinh

dang ma ta mong mudn. N&u 1am ngudi khudn khong t5t thi nhya néng sé gia nhiét cho

khuon va th€ 1a qud trinh dinh hinh s& kéo dai lam tdng thdi gian chu ky ép phun. Do
dé, hé thong 1am ngudi khudn cd vai trd hét sic quan trong vi né quyét dinh toan bd
chu ky €ép phun.
3.8.1. Céc phuong phdp lam ngudi :
3.8.1.1. Lam ngudi biing khi : khudn dudc 1am ngudi bing khi nhd vao sy bic xa

nhiét cia thép lam khudn ra moi trudng xung quanh.
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Chuong 3 : Thiét ké khuén €p phun

3.8.1.2. Lam ngudi bing nudc hoic hdn hgp ethylene glycol va nuc :
Pay la phuong phdp dudc dung rong rii nhat hién nay. Theo phudng phip nay,
khuon dudc 1am ngudi nhd vao cdc kénh din chita chi't Iam ngudi dudc bd tri trong cédc

tAm khuon.

Hot YWater Channel
Gate

Runner

Hot YWater Channel

Yent

Hinh 3.59 - Khudn dudc 1am ngudi bing nuéc.
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Chuong 3 : Thiét ké khuén €p phun

YWater ! Ethylene
Glycol Channel

¥ater ! Ethylene
Glycol Channel

Yent

Hinh 3.60 - Khudén dudc 1am ngudi bing hdn hop Ethylene Glycol va nuéc.
3.8.2. Thi€t k& hé th6ng kénh 1am ngudi :
3.8.2.1. C4c bo phan trong hé thong :

H
—— 1! >
G
+ \\\\ S 7 F
Baffle —
+
Ot -t—(Lv_*,-— (—d\)f -C—v‘f))— In C €]
A\ c D

SR

E
Hinh 3.61 - Hé thong 1am ngudi hoan chinh.

A = Bé& chia (Collection manifold).

B = Khu6n (Mold).

C = Ong phan phdi nudc hoic hdn hop lam nguoi (Supply manifold).

D = Bom (Pump).

E = Kénh lam ngudi (Regular Cooling Channels).

F= 6ng dan (Hoses).
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G = Vich lam ngudi (Baffles).

H = B diéu khién nhiét (Temperature controller).

Cavity plate

Supply manifold

Hinh 3.62 - Hé thong lam ngudi trén khudn.
3.8.2.2. Nhitng di€u cin lvu ¥ khi thi€t k€& :
- Pam bio 1am ngudi déng déu toan sin phdm. Do d6, can chid y d&€n viéc lam

nguoi nhitng phan day nhi't cda sidn phim.

Lam nguéi déu 1) Lam ngudi khéng déu

a - Pudng ding nhiét b - Kénh din ngudi c - DPém ndng
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Chuong 3 : Thiét k€ khuén Ep phun

Lam ngudi khéng déu

2)
Hinh 3.63 - 1), 2) : B& tri kénh din ngudi 1am ngudi déu sin pham.

- Kénh lam ngudi nén dugc dit gin mit 1ong khudn khi c6 thé d€ 1am ngudi ot hon.

- Pudng kinh kénh 1am ngudi (thudng 16n hon 8mm) nén khong ddi trén toan bd
chiéu dai kénh d€ trdnh cdn dong vi sy ngit nghén sé& lam trao ddi nhiét khong tot.

- Nhiét chénh léch giita diu vao va ddu ra (At) nén nim trong khodng 2-3°C.
Thong thudng, nhiét @6 ddu viao nén thap hon nhiét do khuén ma ta mong mudn 13 10 -
20° Nhiét chénh 1éch giita chit 1am ngudi va thanh kénh 1am ngudi nén nim trong
khodng 2-5°C 12 t6t nhat. (theo tai liéu Moldflow).

- Nén chia kénh 1am ngudi thanh nhi¢u vong 1am ngudi. Khong nén thi€t k&€ chiéu

dai kénh 1am ngudi qud dai vi dé din dén mat 4p va ting nhiét trén nd khi€n At vudt
qui 3°C.
4 ¥

Khéng tot Khéng tat

Hinh 3.64 - Kénh din ngudi khdng nén qud dai.
- Kénh 1am ngudi phdi dudc khoan d€ c6 dd nham tao ra ra sy chdy rdi bén trong
kénh. Dong chay rdi sé trao d6i nhiét tdt hon dong chdy khong rdi (chdy tang) tir 3 -5

lan.
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a b c d

*u | hY N | |

83’C - =7 ]
43C— | //; - ‘[" y A
230 —— L 4 — ' r -
zn"c——p—ﬂ—:—r:——:— -

i R |

|
Dong chiy tang Dong chay rdi
a - Coolant b - Water/metal interface ¢ - Cavity wall d - Plastic part

Hinh 3.65 - Dong chay rdi trao d6i nhiét tot hon.
Dong chdy r6i dudc dic trung bdi s6 Reynold. Khi s6 Reynold >10000 ta c¢6 dong

chdy r8i. Ta c6 thé tham khio bing sau dé x4c dinh trang thdi dong chay.

S& Reynold Trang thdi déng chay
Re > 10000 Chay réi
2300 < Re < 10000 Chuyén ti€p
100 < Re < 22300 Chay tang
Re < 100 i) dong

S& reynold c6 thé dudgc tinh theo cong thifc sau :
_p.Ud
n

trong d6 : p : ty trong riéng ctia cha't lam ngudi (kg/m’).

Re

U : van tOc trung binh clia ddmg ch4t 1am ngudi (m/s).
d : dudng kinh kénh lam ngudi (m).
n: hé s6 nhdt cia chat 1am ngudi (m?/s).

- Cin xem xét dd bén co clia tAim khudn khi khoan cdc kénh 1am ngudi.
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3.8.2.3. Kich thuéc kénh 1am ngudi cho thi€t k€ :

"""' "d'. | lhl‘l‘ l'hll'
wall thickness of diameter of the center distance center distances
the product cooling channels with respect to between cooling
mm (in) mm (in) mold cavity channels
2 (0.08) 8-10 (0.31-0.40)
2-4 (0.08-0.16) 10-12 (0.40-0.47) 2-2.5d 2-3d

46 (0.16-0.24) 12-14 (0.47-0.55)

Hinh 3.66 - Kich thu6c kénh 1am ngudi cho thiét k€.

3.8.2.4. C4c chi ti€t khudn cin 1am ngudi :

a) Loi khuén va 1ong khuén (chay khuén va c6i khuén) :
Trong qud trinh ép phun, 16i khuon va 1ong khudn ludn ti€p xuc tryc ti€p véi nhya
néng. Do d6, n€u mudn sdn phdm ngudi nhanh, thdi gian 1am ngudi ngin lai, gidm chu

ky ép phun thi nhA't thi€t ta phdi lam ngudi chiing.
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Chuong 3 : Thiét k€ khuén Ep phun

TOP YEIW

’ Top Clamp Plate
\—;ﬁ(}a\rit‘f Plate
O-Ring
= Circular Groove
——-out
Circular Insert

; !. \% Cavity Surface

In—

FRONT YIEYY COOLANT FLOYY

II\"J Outlet

Circular Insert

Plug Plug

Hinh 3.67 - Lam ngudi Iong khuon. Hinh 3.68 - Lam ngudi 16i.

W ==

2

]
]
]
]

N

I
!
a) b)

Hinh 3.69 - a) - LAm ngudi 16i khuon va 1ong khudn bing kénh 1am ngudi xodn d¢ két

hgp véi vach lam ngudi dang tron.
b) - LAm ngudi 16i khuon va 1ong khudn bing kénh 1am ngudi dang xodn dc.
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b) Chét (hay I6i khuén c6 kich thudc nhd) :
- P6i v6i nhitng chdt qué nhd ta ¢é thé ding khi d€ 1am ngudi chdt hoic ding
han chdt lam bing dong hay ddng-beryllium (vi gidi nhiét tat).

Hinh 3.70 - LAm ngudi bang khi.
- P&i véi nhitng chdt 16n hon (d >40mm) ta c6 thé ding 6ng din nhiét tir chdt xudng

kénh 1am nguoi d€ gidi nhiét.

7

-+— Tall Mold Pin
or Steel Section

—— Heat Pipe Conducts

Heat to Coolant Fluid Line
IIOII Hings

/

Caolant
Fqud Line

S////////A

Hinh 3.71 - Lam ngudi biing 6ng din nhiét.

e |
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3.8.2.5. C4c ki€u bd tri kénh 1am ngudi :
a) B6 tri theo tirng kénh riéng biét :
TOP VIEW

Mold Base
Qutlet

Inlet
Mold Cavity

Inlet Qutlet

SIDE VIEW

Hinh 3.72 - Kiéu bg tri kénh ngudi theo tirng kénh riéng biét.

b) B6 tri ki€u vong mot cap :

TOP VIEWY

Outlet
Inlet Mold Cavity

Mold BEase
Hinh 3.73 - Ki€u bg tri kénh ngudi dang vong mot cap.
c¢) B6 tri kiéu vong nhiéu c4p :

In/Outlet  Inlet Outlet

TOE: i— Level 1 71 ]
A0q "> Level 2 (11 ]

Hinh 3.74 - Ki€u bg tri kénh ngudi dang vong nhiéu cap.

3.8.2.6. C4c chi ti€t dung trong hé thdng 1am ngudi :
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a) Cdc miit chinh dong (Pressure plugs) : dung dé€ khéa hoic diéu khién dong chdy
cda chit lam ngudi trong kénh lam ngudi theo y mudn clia ngudi thi€t ké.
| o
Al | |
4_ o l—--—i = J

it

SECTION A-A

L) ()ﬁ/() Ch

|Threadless Brass |Erass
Pressure Plug Pressure Plug

Hinh 3.75 - C4c nit chinh dong dugc ldp trén khuon.

Hinh 3.76 - M6t s8 loai niit chinh dong.

b) Niit va que lam chéch hudng dong (Diverting plug and Rod) :
|Brass Diverting Plug Erass Diverting Rod

O 1
ol Rk T

I ¥

I
N ressure Plug Out Pressure Plug
SECTION A-A

i

Hinh 3.77 - Nt va que lam chéch hudng trén khuon.

>
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apEeay

S ey
@\hf‘it .—-—*r-_———é"_'\;‘:# i ‘

Hinh 3.78 - Mot loai nut va que lam chéch huéng dong.
c¢) Cascade water junction : duing dé 1am ngudi cdc 16i dugc cdy vao khudn hoic &

nhitng viing khé thi€t k€ kénh 1am ngudi.

%ﬁ
Molded Part

Out In

Molded Part Molded Part

Hinh 3.79 - Lam ngudi biing Cascade water junction.
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Hinh 3.80 - Mot sd loai Cascade water juntion.
d) Védch tron (Bubbler tube) : 1 loai 6ng ding d€ 1am ngudi nhitng 15i nhé dugc ciy
vao khudn.

Molded Part

In
Ourt

In In

Hinh 3.81 - LAm ngudi bing véach tron.
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Hinh 3.82 - Mot s6 loai vach tron.

e) Vich phing hodc vdch xodn (Baffle or Spiral baffle) : ding dé chia 16 khoan 1am
ngudi ra thanh hai phan. Cdc vach phing sé gitip chit 1am ngudi chay 1én xuéng bén
trong cdc 16 khoan va tao ra dong chdy rdi bén trong chiing d€ gitip qud trinh lAm nguoi
dién ra nhanh hon.

Straight Parting
Eaffle Line

f{f M =
Ll ., LILL

|I'I.I'IOIdEd Part

HL@PM _ ;ﬁl;; g

|Pressure Baffle
Plug
In—ﬁ;.—} Ad\-)—) _{‘T}Dut

TOP VIEW
Hinh 3.83 - Lam ngudi bing vdch phing va vich xodn.

Hinh 3.84 - M6t s6 loai vach phing va vach xodn.
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) Ong dén nhiét (Thermal pin) : ding d€ 1am ngudi 16i c&y hodc cdc 16i trude mat bén

|Molded Part

Ligjuicl Yapor

Evaporator Section Condenser Section
Heat In Heat Out

Parting Line—

Thermal Pin

|
|
;

=

= —

In —- [ = — Onpt

Pressure Plugi

Hinh 3.85 - Lam ngudi biing 6ng din nhiét.

2) P4u n6i chuyén tiép (Elbow) : ding d€ ndi cdc doan gap khiic ctia kénh 1am ngudi.

 —— |

Hinh 3.87 - Mot s6 loai dau ndi chuyén ti€p.

78
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h) Pdu néi (Connector) : dung k&t ndi 6ng dan chi't lam ngudi v6i kénh lam ngudi.

Mold Steel
Flexible Coolant Hose

Hinh 3.89 - Mot s6 loai dau ndi.
i) Ong phén phéi chat Iim ngudi :

MOLD BASE

k

Retainer

% ( ] FTemperature
Support £y -

Flate

Ejector
K“Flate

Hinh 3.90 - Ong phan phdi dugc 13p trén khuon.
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Hinh 3.91 - Mot loai 6ng phan phdi c6 dong hd do 4p.
3.8.3. Thdi gian 1am ngudi :
Thoi gian 1am ngudi chi€m khodng 70 - 80% chu ky ép phun. Do d6, d€ gidm phan
16n thdi gian chu ky ta can gidm thdi gian 1am ngudi (xem muc 5.1.3).

Mald Opening

Injection
and Ejection

Maold Cooling

Hinh 3.92 - Thai gian 1am ngudi chi€m phin 16n thdi gian chu k.
Thai gian 1am ngudi c¢6 thé dudc tinh theo cong thiic sau :
_ (B& day 16n nhét ciia sin phém )’
et Hé s6 khuéch tdn nhiét

trong do :
tnouoi : thO1 gian 1am nguoi (s).

N Tt s A K A A A \J
hé s6 khué€ch tdn nhiét a =—— K : hé so truy€n nhiét cua nhya (—K).
m

p.C

P

p : i trong riéng ciia nhua (kg/m?).

C, : nhiét dung ri€ng ctia nhya kiK .
g
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3.9. Hé th6ng gia nhiét :

A P A ~ . A A A ] 7 g A A N
D61 véi mot s loai nhya can nhiét d6 cao méi ¢6 thé chay déo tdt trong khudn va

dién day toan bd 1ong khuodn thi ta cin phai gia nhiét thém cho khudn. Cdc mdi chat
gia nhiét thudng diing 12 nudc néng, dau néng va hdi nuSc. Trong d6, nuSc néng 13 moi
chi't phS bi€n nhi't dugc diing gia nhiét cho khudn c6 kénh din nguodi. Ngudn nhiét do
mdt hé thdng khong nim trén mdy ép phun cung cAp (ddi véi khudn cin 1am ngudi thi
hé thong cung cAp moi chi't lam ngudi nim trén m4y ép phun).
3.9.1. C4c phuong phédp gia nhiét :
3.9.1.1. Gia nhiét biing nudc néng : kénh dan nudc néng dugc khoan quanh 1ong

khudn va 16i khudén. Nudc néng dudc gia nhiét va diéu khién nhiét bdi dién trd nhiét.

Hot Water Channel
Gate

Runner

Hot Water Channel

Yent

Hinh 3.93 - Khudn dugc gia nhiét bing nudc néng.
3.9.1.2. Gia nhiét bing diu néng : gidng phuong phap gia nhiét bing nudc néng
nhung moi chat dugce ding & day 12 diu néng.

Hot Oil Channel

Hot Oil Channel

Yent

Hinh 3.94 - Khudn dugc gia nhiét bing dau.
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3.9.1.3. Gia nhiét bing hdi nudc : phuong phdp gia nhiét nay it khi dudc dung

A Zz A 7( A ~ pd M k M /(7 A A ~ A Y
cho khudn c6 kénh dan ngudi vi kho di€u khi€n nhi€t do va khong an toan.

Steam Channel

Steam Channel

Yent

Hinh 3.95 - Khudn dugc gia nhiét bing hdi nudc.

3.9.2. C4c chi ti€t diing trong hé thng :

3.9.2.1. Bing gia nhiét :

C6 hai loai bang gia nhiét : mdt loai dung trén may €p phun va mdt loai dung trén

khuon. C3 hai loai déu c¢6 thé cdp nhiét d&€n 900°F ~ 482°C

+ Loai ding trén mdy ép phun : ding d€ gia nhiét cho khoang chita liéu va voi
phun.

+ Loai diing trén khuon : dung d€ gia nhiét quanh bac cuéng phun d€ trdnh sy dong

ddc s6m ctia nhya néng bén trong nd.

Eand Heater

Bushing

AL INJECTION MOLDING MACHINE B. MOLD BASE

Hinh 3.96 - C4c bdng gia nhi€t trén mdy ép phun va trén khudn.
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Hinh 3.97 - Cac bdang gia nhiét.
3.9.2.2. Cartridge heater :
Céc cartridge heater ding dé€ ting nhiét & mot ving nao d6 trén khudn, ¢ thé 1a
1ong khuon hoic 16i khudn ...Chiing thudng dugc dung dé gia nhiét cho khudn ép nhua
nhiét déo hay cidc khudn cé kénh din néng. D€ gia nhiét cho khuon thi cic cartridge

heater dugc ndi véi mot mddun diéu khién nhiét.

section Yiew — Mold

/ / Steel

Cartridge Heaters

-

|
l I ::—F
Reamed Hole ¥¥ire Lead
For Close Fit

Hinh 3.98 - Cartridge heater.
3.9.2.3. Cip nhiét di€n (Thermo-couple) :
Cip nhiét dién dung d€ do nhiét cdc viing quanh truc vit hay voi phun va cdc tAm
khuon. D6i khi mot s§ loai bing gia nhiét ciing s§n c6 cip nhiét dién bén trong dé viéc

13p dit thudn tién hon.
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Thermocouple — Mald Steel

T — ": '

Thermocouple

juerany

¥ire Lead
Connection

Hinh 3.99 - Cédp nhiét di€n.
3.9.2.4. Lép cach nhiét (insulator sheet) :
Lép cdch nhiét thudng duge ding trong khudn cin nhiét d6 cao dé ngin sy mat

nhiét do sy truyén nhiét giita tim kep va tAim cd dinh hay giita tim di dong va mit ddy

Locating Rin
—:r| |{—%or% Inch ging

7f\_ Insulator Sheet

Insulator Sheet

Sprue Bushing

W

Locating Ring

Mold
Ejector

Top Clamp Plate Housing

Insulator Sheet

L

g ~
ctiia tAm day.

Hinh 3.100 - L&p cdch nhiét trén khuon.
3.10. Hé thong thoat khi :
Khi nhya dugc phun vao 10ng khudn thi toan bd khi trong l1ong khuén phai thodt ra

ngoai. N&u bd tri hé thong thoat khi khong tot s& 1am cho sdn pham sau ép phun c6 thé
bi 16 khi, cdc v&t chdy trén bé mit (burn marks), khong dién day hoan toan (short shot)
va dudng han (xem cdch x& Iy & chudng 6). Nhu vay hé thong tho4t khi rit quan trong
vi né ciing phan nao quyét dinh sy dinh hinh va tinh thim m§ cho sdn phd&m. hinh 3.101

va hinh 3.102 sé& cho ta thdy rd diéu nay.
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Mold BEase

PLAY /\/ /\/
- Burn Marks —— Heat/Pressure
Runner— Gate PartCavity—
¥ and Short Shot | | Build-up

Parting
Line

Maold Base

Hinh 3.101 - S4n pham bi ph€ phim do thodt khi khong tot.

Outside
of Mold
Mold BEase —Base

Yented

PLAY /\/ /\/ Gases
! Yent

Mold Base

Parting Line

Hinh 3.102 - Long khudn dugc dién diy hoan toan.

Hé thong thoat khi dugc ding phd bi€n nhit 13 cdc rinh thodt khi trén mit phan
khudn va mit mai quanh ti 16i (ti ddy) sdn pham. Ngoai ra, khi trong khudn ciing c6 thé
thodt ra ngodi qua c4c khe hd nhd clia hé thong trugt, phan ghép (cuc cay)......

3.10.1. Thi€t k€& ranh thodt khi trén mit phan khudn :
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Gate

t
£ !
21— f.o
o125 1

Minimum

Atmosphere

0.75 mm (0.03%
Minimurm

0.25 mm—
(0.010")
Minimurm

VE]IE-I ( w/

Hinh 3.103 - Kich thuGc cho thi€t k& cdc ranh thoat khi.

Béng tra chiéu sau t cho mdt s6 loai nhua :

Loai nhira Chigu sdu t (mm) £ (inch)
Folystyrene 002-005 /0001-0002
ABRS 004 - 0,06 70,0015 - 00025
FCI/ABRS 002 -00570001-0002
Folycarbonate 002 -003/0001-0002
Flyethylene 001-002 /70,0005 -0001
Cac ranh

thodt khi nén dugc bd tri & nhitng chd ma vat liéu dugc dién day sau cung dé tranh ket
khi gay ra cdc v&t chdy hodc sdn phadm khong dugc dién diy hoan toan. Chiéu siu cda
rinh thodt khi (t) nén tuin thd theo kich thudc khuyén ding bén trén d€ tranh san
pham bi “bdnh trang” (xem 16i nay & chuong 6).

/ Potential Short Shot

Burn Mark \

Hinh 3.104 - B& tri rinh thodt khi & nhitng chd dé giy phé& pham.

Vent
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Chuong 3 : Thiét ké khuén ép phun

3.10.2. M4t mai trén ti 16i :
0.05 mm = 0.002 in

Hinh 3.105 - Kich thudc mat mai khuyén dung trén ti 16i.
3.11. Hé th6ng ddy :

Sau khi sin pham trong khuoén dugc 1am ngudi, khudn dugc md ra. Lic ndy, sin

phd&m van con dinh trén c6i khudn do sy hiit cia chdn khong nén can hé thong day dé
d4y sdn pham rét ra.

3.11.1. C4c loai hé thdng ddy thudng diing :

3.11.1.1. Hé théng d4y diing chot ddy :

Céc chot ddy dudc gia cong rit chinh xdc va dudc chon theo tiéu chudn. Thong
thudng, cdc chot ddy chi dugc gia cong chinh xdc & phan ddn huéng va dugc lip theo
hé thong truc. Do citng clia than chdt khodng 60+ 65Rc, dd ciing cia diu chdt khodng
30+35Re.

e AT
chét dav

taim dd — — ]

a aF
thmday

L

tamgid

goias — =1 [C e

chét kéo cudng phun

Hinh 3.106 - C4c phan ti trong hé thdng diy.
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Chuong 3 : Thiét ké khuén €p phun

Mot s6 loai chot ddy :

—
e ——

e=__m;£
_—
—————————— ="
e —
e —
-_—

F— — —

3.11.1.2. Hé théng d4y ding ludi ddy :
Ludi day dung dé€ diy nhitng sin phAm c6 thanh mdéng va hinh dang phic tap. Trong
trudng hgp nay néu ta ding chdt ddy tron thi s& khong hiéu qua vi sé khong dd luc

~ A 2 A . ~, ~ o R ~ . 2 ~ » N
day, n€u c6 @i luc day di nita thi mat sén pham sé bi c¢é dau lin vao.

— Molded Part

Eladej\

>

PLAY

\-\-
i — Clearance

Hole

—|_Retainer Plate
.
TE]E[:tor Plate +

Head V T | I

e

Hinh 3.107 - Hé thdng ddy dung lugi diy.
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Chuong 3 : Thiét k€ khuén Ep phun

3.11.1.3. Hé thong d4y ding 6ng ddy :

6ng ddy dung d€ ddy nhitng sdn phaAm cé dang tron xoay hodc tim mdng.

& 2, L7 I i it
Molded — Plastic Part
Knoh +———Fixed n
Ejector '
Movable all {1 Sleeve D
Ejector
Sleeve
. Moveable
Stationar "
Core Pin ¥ Ejector
Pl L e Pin
Ejector —= e = _Ejector L L] 5o
Plate Plate st el
System T System
i 0

—=: chi chiéu chuyén dong.
Hinh 3.108 - Hé thong d4y dung ong diy.

>

3164 x 45° Chamfer
PLAY —Generous Lead-In
Approximately 1°/ Side

i |\ |+1x2+ -— 21—
— 3
132 R Maxlmum

Hinh 3.109 - Ong d4y.
3.11.1.4. Hé thong ddy diing tim théo :
TAm thdo dung d€ thdo nhitng san phim dang hinh tru tron hay hinh hdp chit nhat

c6 bé day thainh mdng. Khudn st dung hé thong ndy, sin pham s& khong c6 vét chot

d4y nén ludn ddm bio dudc tinh thAim my.
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T Tt ol

1 I i H—LﬁiEjE[:’tEd Part

= = Ul v = [ I=—Stripper Plate

[ ] ] ] L Fjector Plate Pin
el R s e

ln_, il ,_,-I |n" = "‘-I im = m! Ejector Assembby
ey . —

—: chi chiéu chuyén dong.
LAY Hinh 3.110 - Hé thong d4y dung tim
3.11.1.5. Hé th6ng d4dy diing khi nén : (diing van khi)

thao.

DP6i v6i nhitng sdn phAm nhu xd, chiu ...v...v...c6 1ong khudn siu, khi sdn pham

nguoi thi dd chan khong trong 1ong khuon va 16i khudn 13 rat 16n nén sdn phdm khé c6

thé thoat khudn. Do dé, cin cé mot lvc day 16n va phan bo

déu dé ddy san phadm thoat

khudn. L&i khuyén 1 ta nén diing Ivc khi nén két hgp v6i tAm thdo d€ ddy sadn pham.

>

T L]

Molded Part Ejected

Stripper Plate Ejector
Core

[

PLAY EEE
[ﬁ_l_
Air Line Open
e T | B
Spring Housing
Open Poppet Yalwe

Y A R A
—=: chi chiéu chuyén dong.

Hinh 3.111 - Hé thdng diy diing khi nén k&t hgp tAm théo.
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Chuong 3 : Thiét k€ khuén Ep phun

A—

apring Housing Yalve |Eody
Hinh 3.112 - C4u tao van khi.

Néu cdm thdy rudm ra khi thi€t k€ thém tAm thdo thi ta ¢ thé bd tri hai dong khi

apring

. P A s A A R R ~
qua hai van khi trén cd hai tim khudn dé day san pham.

LAIR

Hinh 3.114 - Hai ki€u van khi thudng diing cho hé thong thdi khi trong hai nira khuon.
3.11.2. Piéu khién tAm d4y :

3.11.2.1. Gia t&c thém cho mét chét ddy :

Trong hé thong ddy c6 ding thém cd ciu thanh ring banh ring d€ gia téc thém cho

chot ddy. Hé thong ddy c6 gia tdc sé& gitip sdn pham rdi khudn nhanh hon.
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Chuong 3 : Thiét k€ khuén Ep phun

Part Ready to

Drop at End of
Total Travel Accelerated Stroke
Including
Accelerated

# P LT # ll‘u‘lold Travel

Ejector -
T:avelj Actuating Stud

_\,

"
=
$ 1 i L] TT$| 9 ?% P Actuating Rack
!

. ] -
| L= I: E{gﬂor ﬂ——!:—Eumper Stud
o Assembly <
Press
Ejector Rod

PLAY A 2
—=: chi chi€u chuyén ddng.

Hinh 3.115 - Hé thong ddy c6 gia toc thém cho mot chdt ddy.

e

Hinh 3.116 - Bd gia tdc cho chot day.
3.11.2.2. Gia t6c thém cho tAim d4dy trén (d4y kép c6 gia toc) :
Tuong ty nhu hé thong ddy cé gia téc cho mot chdt ddy, chi khdc 13 hé thong thanh

ring banh ring sé& diéu khi€n mot tAm day & phia trén.
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Chuong 3 : Thiét ké khuén ép phun

e e
=2

PLAY

LN e A
—: chi chi€u chuyén ddng.

Hinh 3.117 - Hé thong ddy c6 gia tdc thém cho tAm diy trén.

Part Ready to
Drop at End of
Accelerated
Stroke Mold
Total Travel l Travel
Including —l
Accelerated ¥ L
Stroke 1 1 || )
T$ Upper Ejectar | | Assetnbhy Actuating Stud
& — = [
_ 1 |J I'| 1
EjE[:tOI‘J # Lovwer Ejector Assermbaby
Travel ol - |_
ﬂ——n_— Bumper
o Stud

Press Ejector Rod
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Chuong 3 : Thiét k€ khuén Ep phun

Hinh 3.118 - Bd gia tdc thém cho tim diy trén.

3.11.2.3. TAm ddy c6 don bay :
Tam diy dugc 1ip thém don bay d€ ting chiéu cao ddy & mot phia gitip sadn phim rdi

ra khéi khuén mot cach dé dang.

H Part Ready to Drop
m Hormal Ejector Pin
[ A7

=

- o) 1] Ejector Plate i_m_‘@
Assembly ——

L =<

1]

Press Ejector Rod—r_ |
—=: chi chiéu chuyén dong.
Hinh 3.119 - TAm d4y c6 don bay.

Hinh 3.120 - B6 don bay.
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Chuong 3 : Thiét k€ khuén ép phun

3.11.2.4. Pay kép :
D&i v6i nhitng sdn phdm c6 hinh dang phic tap, cin phdi ddy tuin tu thi ta dung hé
thong ddy kép. Hinh - thé hién mdt hé thong day kép dung 10 xo rat don gidn.

frlilii
&P T T

R _ |1 _ _ _ _

Hinh 3.121 - C4c gai doan d4y trong hé thong diy hai tAng diing 10 xo.
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Chuong 3 : Thiét ké khuén €p phun

3.11.3. C4c hé thong dﬁ?y dac biét :
3.11.3.1. P4y hai ting :
> Kiéul:

1)
L| —
// ‘/_ 1 1
| AN
-
Hinh 3.122 - Chdt ddy hai ting ki€u 1.
] SUPPORT PLATE -
|_ | | |
2) L|_ I
|@l —
L ]
i Nt
NN AN
1 N\ : 1 NN
3)
-

Hinh 3.123 - 1), 2), 3) : Qu4 trinh d4y cda chdt ddy hai tang kiéu 1.
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\
=]
z
1
ti//li\l

]

1) Hinh 3.124 - Chdt d4y hai tAng ki€u 2.

— 'J r( —
I i

=
7z
s X
ZAN
N
A
7
>
N

ol

S a i

2) 3)
Hinh 3.125 - 1), 2), 3) : Qu4 trinh ddy cda chdt ddy hai tang kiéu 2.
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Chuong 3 : Thiét ké khuén €p phun

3.11.3.2. Hé théng ddy kénh din trong khudn 3 tim :
Co ciu hoat dong nhd hé thdng di€u khién bing khi nén gitip dua kénh din roi ra

khdi khuén mot cach dé dang.

Plastic Runner

Hinh 3.126 - Cd cAu ddy kénh din trong khudn 3 tam.

‘ﬁi q_
13 2)
P [
Actuating Pin
3)

Runner System
4)

Hinh 3.127 - 1), 2), 3), 4) :Nguyén ly hoat dong ctia co cau.
3.11.4. Mot s6 diéu Iuu ¥ khi thi€t k& hé théng ddy :
- TAm d4y hau nhu luén duge 1ip & nira khuon di dong. Trir mot sd trudng hop dic biét,
tAm diy dugc dit & nita khudn cd dinh.

Actuator
Housing

- C4c chot ddy hay lugi ddy nén bé tri § géc, canh, gin ciia san phim.
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Chuong 3 : Thiét ké khuén €p phun

- Hanh trinh ddy nén bing chiéu sau 16n nhat cia sin phim theo huéng md khudn cong
thém 5+ 10mm.

- C4c dinh ch6t ddy nén nim ngang mifc so véi mit phan khudn dé ddm bdo khong dé
lai v&t trén bé mit sin phdm. Tuy nhién trén thuc t&, mot s6 sdn phdm c6 cic vét chot
ddy trén bé mit nhung vin chip nhin dudc vi ching niim & mit khui't cda san pham.
Khodng chénh léch giita dinh chdt va mit phian khudn cé thé chdp nhin dugc 1a
0,05+ 0,1lmm.

- Do day tAim diy c6 thé chon theo dién tich mit sdn phaAm. Tham khdo bang sau :

Dién tich mat san phdm (cm?) B day tadm ddy (cm?)
5 12
10 15
25 20
50 30
100 50

3.12. Hé thdng hdi :

Hé thong hdi c¢6 chifc ning dua tim day 1ui vé phia sau va giit ¢d dinh tim diy
trude khi khudn déng hoan toan. P& hdi tim ddy vé ta c6 thé diing chdt hdi hodc chot
khuyu (Toggle-lock).

3.12.1. Hé thng hdi diing chédt hdi :
3.12.1.1. Chét héi c6 10 xo : doi khi ddi v6i nhitng khuoén nhd va don gidn ta khdng

dung dén 10 xo. Chét hdico 1o xo

o
RN

Hinh 3.128 - Chdt hdi trén khudn.
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Chuong 3 : Thiét k€ khuén Ep phun

3.12.1.2. Chét hdi tiéu chudn : (xem kich thudc thi€t k€ & phu luc)

Pin

Snap ring Post Bushing Pin

Post

Hinh 3.129 - Hinh dang ngoai ctia chSt hdi tién chuin.

Nguyén ly hoat dong :

—
!
! , PLAY
| _L__|___|—|
| o | — I
i i i
| | |
| 1 ! + I
L i | ! |
L i - I
| I ! ! | I
LI LT L1
0 e 1 1 Hr i i
T I i | ! I
g (1] B ? | i L] $ Bl |0 ]
plild r-i-'li } | | |_|
(il H B - il
| i | | | 11l 5 rT'|!

100

Bushing——

Cam Fingers ——

C 1

|

1 T [

L

:!._._____._____ —
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k\\\\

Chot hoi

AT *w-‘%ﬁm =

A T T T

N\
707,

7
7
"-E__'][I']]GE-- %-
sz
ZNEZLS T
Fe M e e P
v

i

NN
A i
|

1
1

NN
7.

Hinh 3.130 - Chot hdi tiéu chuin trén khuon.
3.12.2. Hé thong héi diing ch6t khuyu : (xem kich thuéc cho thi€t k€ & phu luc)
3.12.2.1. Kiéu chit X :

Stationary Mold Half

3
3

% \H'{‘i(}am Pin

Lever

Y I—Ejector Pin
Shoulder il = Slide Block
acrew i AFm
Joint mj
Mount and | | T T Ejector
Cover Plate ’:l s l e | l:l Assembly

Ejector Mold Half

Hinh 3.131 - CAu tao chdt khuyu ki€u chit X.
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Nguyén ly hoat dong :

1
1)
il
5;"} \'}3 il
¢ K
pvy

(o] To] ol o]
J C > c 5
1] l (o l

s

A | I |

|]|,fli| |ti,r,|[| |]|.‘.‘|

3.12.2.2. Ki€uchit Y :

;ﬂnuldar SO

J—

—
—

5
&

"l\_:'_'lfjll —

Arm
-\-\-"‘-\—

jRta]
m

Cover plate “£igyunt | \Joint \ [ever

Hinh 3.132 - C4u tao chdt khuyu ki€u chir Y.

g /]
/
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Chuong 3 : Thiét ké khuén ép phun

c) Kiéu chit Z :
o @) & &
il @ ﬂ} Shoulkder screw ﬂ} @
@-H @ a
i iner — " ﬂ

e lsfea] |
TN /e

Hinh 3.133 - C4u tao chdt khuyu ki€u chit Z.
3.13. Banh béng khuén : (hay 1am ngudi khudn)
DPédnh béng khudn 1a cong doan sau cung trudc khi 1dp rdp khudn. Viéc ddnh béng

khudn hét sitc quan trong vi né quyét dinh sy thodt khuon va tinh thAim my cia san
phdm.
- Mot s6 dung cu ding trong qué trinh 1am ngudi :

3.13.1. M4y mai tay : ding d€ mai thd cdc mit clia 1ong khudn.

_"-F'-"_-H-r
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3.13.2. C4c kiéu diu d4 mai :

3.13.3. Giiia bdn 16n :

3.13.4. Giiia nhé dang thing :

il

3.13.5. Giiia loai nhd dang cong, méc :

Vo
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3.13.6. Banh d4nh béng :

3.13.7. P4 mai tay :

3.13.8. Hgp chit chita hat mai :
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