Noi dung tim hiéu

1. Heé théng lam ngudi
- Mét sb chéat lam ngubi
- Céc thanh phan cta hé théng lam nguéi trong khudn ép nhya
- Quy luat thiét ké kénh dan nguoi
- Thiét ké kénh dan ngudi
- Lam ngudi 16i khuén
- Lam ngudi Idng khudn
- Tinh lwu lwgng nwéce lam ngudi
- Tinh th&i gian lam ngudi

2. Hé thdéng dan huéng va dinh vi
- Chét dan hwéng va bac dan huéng
- Co cau dinh vi
- Vi tri chét va bac dan hwéng

3. Hé théng thoat khi
- Cac kiéu thoai khi
- Ranh thoat khi trén mat phan khuon
- Thoat khi qua hé théng day trong khuén
- Thoat khi qua hé théng hat chan khéng
- Thoat khi qua hé théng lam mat, Slide, insert



e M6t sé chat lam nguéi:

HE THONG
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LAM NGUOI

Chat lam nguéi thong dung
Chat lam ngudi Nhiét 46 lam viéc(°C)
Chat chong dong bang -20-0
(glycol/nuac)
Nuac chéﬂg lam lanh hoac nudce gia 0-90
nhiét
Dau truyén nhiét 90— 200
Gia nhiét dién 150 — 450
* Cac thanh phan hé théng lam nguéi:
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So db 1.5.4.1. Thanh phén hé thong lam ngudi

1

A: Bé chira dung dich 1am ngudi(Collection manifold)

B:

Ehudén (Mold)

C: Ong cung cip chit 1am ngudi (Supply manifold)

D

Bom (Pump)

E: Kénh lam ngudi (Regular Cooling Channels)

F:

&

Ong din (Hoses)
Vach lam ngudi (Baffle)

H: B6 diéu khién nhiét d6 (Temperature Controller)

* Quy luat thiét ké kénh dan ngudi:
- Canchd y dén phan day nhat clia san phdm




Lam ngudi déu Lim ngudi khéng déu

- Kénh dan ngudi nén dé& gan mat long khudn dé cé thé giai nhiét tét hon.

- Pwong kinh ctia ranh dan ngudi nén khong ddi trén toan bd chiéu dai kénh dé tranh
s ngat dong sé lam trao dbi nhiét khong tét.

- Thiét ké dwdng nwdc sao cho c6 1 dau vao va 1 dau ra

- Nén chia kénh 1am ngudi thanh nhiéu vong 1am ngudi. Khdng nén thiét ké chiéu dai
kénh dan ngudi qua dai dan dén mét ap va tang nhiét d6 1am dd chénh léch nhiét do
dau vao va dau ra tdng qua 3°C.
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Khéng tot Khéng tot Tét

- Nhiét do & dau vao va dau ra cang it chénh léch cang tét (T = Tra — Tvao), T dam
bao trong khoang tir 1 + 5°C. Lwong nhiét dwoc giai téa ra khdi khuodn ty 1& v&i van
tdc dong chay, muébn lwong nhiét giai tod ra nhiéu va nhanh chéng, phai lam sao
tang van tbc dong chay théng qua hé thdng bom thuy lwc.

- Can tinh toan tiét dién 16 nwdc sao cho ngudn nudc cung cap di cho ca hé thdng.
Thoéng thudng thi dwdng nwéc thwdng thiét ké véei 8 P.T 1/8 hodc 10 P.T Y4

- Kénh lam ngudi phai dwgc khoan c6 d6 nham dé tao dong chay roi sé giup trao doi
nhiét t6t hon dong chay tang 3-5 lan.

- Dong chay rbi dwoc dac trung béi sé Raynold (Re). Theo bang:

$6 Reynold Trang thai dong chay
Re > 10000 Chiy roi
2300 < Re< 10000 Chuyén tiép
100 < Re< 2300 Chay ting
Re < 100 U dong

- S6 Reynold c¢6 thé tinh theo cong thirc sau:

p.ud

A

Re

Trong d6: p: ty trong riéng clia chat lam ngudi(kg/m3)
U: van tbc trung binh ctia dong chat lam ngudi(m/s)
d: dwdng kinh kénh lam ngudi(m)
n: hé sé nhét kénh lam ngudi(m2/s)
+ Khai niém “Sé reynold”



+  la mot gia tri biéu thi do I&n twong déi gitka anh hudng gay béi lwc quan tinh va
Iwc ma sat trong (tinh nhét) 1én dong chay.

« Dong chay cd Re = 2300 la dong chay tang;
« Déng chay c6 104 > Re = 2300 1 dong chdy chuyén tiép tir chdy tang sang chay réi;
« Dong chay c6 Re = 104 13 déng chay rdi;

e Thiét ké kénh lam ngubi
- Céac kénh lam ngudi phai dat cang gan bé mat khudén cang tét nhwng can chi y dén do
bén co hoc cla vat lieu khuon.
- Pudng kinh ké&nh 1am nguéi phai Ilén hon 8mm (8 hoac 10) dé dé gia cong va phai git
nguyén nhw vay dé tranh téc d6 chay cla chat 1dng dang lam nguéi khac nhau do dudng
kinh cac kénh lam ngudi khac nhau.
- Nén chia hé thdng lam ngudi ra nhiéu vung lam ngudi dé tranh cac kénh lam ngudi qua
dai d&n dén sy chénh I&ch nhiét do Ion.
- Bac biét cha y dén viéc lam ngudi nhirng phan day ciia san pham.
- Lwu y dén hién twong cong vénh do sw co rat khac nhau khi bé day san phdm khac

nhau.
w D
Bé day thanh Blromg kinh kénh
san pham mm lam ngudi mm
(inch) (inch)
2(0.08) 8+10(0.30+0.40)
2+4 (0.08+0.16) | 10+12(0.40+0.47)
4+6(0.16+0.24) | 12+14(0.47+0.55)

* Lam ngudi 16i khuén:

Mot sb phwong thire diing dé 1am lanh 16i phu thudc vao kich c& va ciu truc:
Lam lanh cé vach ngan (Baffle system)
Kiéu voi phun (Fountain system)
Dang 16 goc (Angled hole)
Lam lanh 16 tirng bwée (Stepped hole)
Kiéu xoan ¢ (Spiral cooling)
Thanh gia nhiét (Heat rods)
Ong gia nhiét (Heat pipes)
Beryllium copper cores and cavities

- Hé théng lam lanh c6 vach ngan (Baffle system)
Day la 1 hé théng don gian cho viéc lam lanh nhirng 16i nhd, mac du nhirng day vach
ngan nay cé thé str dung trong nhirng I8i I&n hon.


https://vi.wikipedia.org/wiki/Qu%C3%A1n_t%C3%ADnh
https://vi.wikipedia.org/wiki/%C4%90%E1%BB%99_nh%E1%BB%9Bt
https://vi.wikipedia.org/w/index.php?title=D%C3%B2ng_ch%E1%BA%A3y&action=edit&redlink=1
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- Hé théng kiéu voi phun:
Hé théng kiéu voi phun cho néng xuét cao hon so véi kiéu vach ngén (Baffe) va gitp
phan bé giai nhiét déu khap trén khuén.
Vi hé théng nay, nwédc lam ngudi sé di vao & gilra va ré sang 2 bén nén kha nang giai
nhiét rat déu.

L1 khudn (Core)

Vo1 phun (Fountamn) 1
1 Nut bit (Seals)

l’f:i |

a
Piu ra

q - Piu vdo

Wi phun (Fountam) L&i khuén (Core)
&1 khuon (Core

Miit chin I — ‘ = I - Bidu ra

Dau vio

- He théng dang 16 géc:



V6i kiéu thiét ké nay, sé rat nguy hiém néu phoi trong qua trinh khoan nhirng 16 géc bi
ket lai tai nhirtng b& mét giao nhau dan dén han ché dong chay clia chat 1am ngudi chay

qua I6i.

Piu ra

Nut chan

- Hé théng lam lanh dang 16 trng budc:

i 4 — L&i khudn (Core)

Pilu vio

Hé thdng nay thi d& thiét k& hon so véi hé théng Angled hole, nhwng nhwoc diém cua
hé théng nay la sau khi nhirng 16 dwoc khoan phai bit mét dau lai dé diéu chinh dong

chay; tuy nhién d6i khi, cé thé bi hdng dan dén ro ri.

L&: khuéda (Core)

- Heé théng lam ngudi dang xoén ¢ (Spiral cooling)

Déi v&i nhirng 16i dang tru dwéng kinh 16n hon 50mm, hé théng lam lanh nay cung cép
dwong 1am ngudi déu va ndng xuat hon, ¢ kha ndng didu khién nhiét do tét.

Nut bit (Seal)

thm b tro

Tim msert mang ding
Diém bit diu chiy lim npudi

lim npudi

Loy Core dwoc lWp vio



e Lam ngudi long khuén (Cavity):
- Dang tron:

Rinh lién ket
Vach ngin

Pau vao Pau ra

- Dang hinh chr nhat:

Seal Piu ra

- Dang vanh khuyén:



Tinh lwu lweng nwéc lam ngudi:
Coéng thw tinh:

A, x n? x g x D3
\ Bx AxlL

Q:

+ Ay Tén thit dp doc dwdng trong kénh ngubi.
+ g Heé s6 gia toc trong trurong, g = 9.81(m/s%).
+ L: tng chiéu dai cia kénh ngudi.
+ D: duwong kinh kénh ngudi.

A:he 50 ton that.

+
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Trong doé:
g: 46 nham tuyét dbi
D: duimng kinh kénh lam ngudi

Theo cong thire trén, thay rdng duwong kinh kénh ngudi ti 1& nghich véi tén that &p trong
kénh ngudi. Néu dwdng kinh kénh ngudi cang giam thi dién tich trao dbi nhiét ctia kénh
ngudi va khudn gidm lam cho tén that ap tang 1én dang ké. Nhwng duwéng kinh kénh
ngudi qué |&n thi s& anh hwéng dén d6 bén khudn, ciing nhw vi tri cac bd phan cia hé
thdng day dwoc b tri trén khuon.

Buéng kinh kénh nguéi (mm) | L lwgng mrde t6i thiéu (lit/phit)
8 2,84
10 3,41
14 5,11
16 5,68
20 6,82
25 046

Bdng 1.5.10.1. L lheong nuwede 161 thiéu tieong ung véi dwémg kinh kénh
ngudi



e Tinh toan th&i gian lam nguéi:
- Thoi gian 1am ngudi dwoc hidu 1 thoi gian tir luc khudn bat dau chiu tac dong cuia ap
xuét gi® khuén cho dén trwdc khi mé khuén ra. Thei gian 1am ngudi cé thé dwoc xem
nhw la mot ham sé cta: nhiét dd khudn, nhiét do chay déo, tinh chét vat liéu dem phun
ép, va chiéu day ctia san pham.
+ Trwdng hop don gian, tinh thoi gian lam ngudi véi d6 day thanh san phdm tir 1+4 mm,
nhiét do thanh khuon dwdi 60°C cé thé st dung céng thic:

Te = Smax X(1 + 2XSmax)
Smax: thanh day nhat cia san pham
Vi du: Te =2.5x(1+2x2.5) = 15 (s), san phdm day 2.5 mm

Trwdng hop nhiét dd thanh khudn cao hon 60°C thi thdi gian lam ngudi cdng thém
khoang 30%:

t, = # x In (% X (—i: = ::))
Trong dé:
h: chiéu day san pham (m)
a: 46 khuéch tan nhiét
T=T.+30%* T,

+ Truong hop tong quat:
te: nhiét d§ san pham va duoc chon theo bang sau:

Loai ABS PC PC/ABS PBT Nylon
nhya
te(°C) 82 118 03 116 170

Bdng 1.5.11.1. Nhiét dp san phdm
tw: nhiét d6 khuon, d6i véi 1 s6 loai nhya e thé chon theo bang sau:

Loai ABS PC PC/ABS PBT Nylon
nhya
tw(°C) 57 82 79 41 85

Bang 1.5.11.2. Nhiét dé khuén



tn: nhiét d6 chay déo dwoe chon theo bang sau:

Loai ABS PC PC/ABS PBT Nylon
nhua
t(°C) 238 302 260 243 260

Bang 1.5.11.3. Nhiét dé chdy déo

+ Do khuyéch tan nhiét dwge tinh theo cong thire sau:

K
{r —
p X Cp
Loai nhyra ABS PC PC/ABS PBT Nylon
K (Wm°K) | 0264 0.19 0,246 0.246 0.25

CP: nhiét dung riéng cia nhwa, va hé 6 CP ¢6 thé duoc chon dua
theo bang sau:

Loai nhia ABS PC PC/ABS PBT Nylon
CP 1314 1298 1252 1741 4400
(kg K)
p: khéi lwong riéng cua nhyra, va duge cho theo bang sau:
Loai nhiea ABS PC PC/ABS PBT Nylon
el l:k_g,"m?') 1040 1200 1120 1310 961

Bdng 1.5.11.4. B$ dan nhiét, nhiét dung riéng va khéi lirong riéng cia
mé 56 loai nhira



HE THONG DAN HUONG VA
DINH VI

C6 rat nhiéu phwong phap dé dinh vi hai tAm khuén. Phuong phap dwoc chon phu thudc vao
hinh dang cua chi tiét, do chinh xac ctia sdn pham, tham chi ca tudi tho dw kién cta khudn. C6
vai cach chon sau day:

(1) Khong st dung dinh vi trong khuén

(2) Chét dan hwéng va bac dan huéng

(3) Khoa con gitra long khudn va 16i khudn

(4) Khoa coén gitra nhém long khudn va 16i khuoén

(5)

(6)

5) Khéa ném
6) Két hop (2) voi (3), (4), (5) hoac (6)
| I |
’J Khudn 4m 1 L\ chét diin huéng
= " N
[ - 'I,—L — bac din hudng
Khuén duong | f ‘ 1/’"
- - [ £
Tam hd trg —
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e Chét dan hwéng va bac dan hwéng
Churc nang chinh cla chét dan hwéng va bac dan huéng la dwa khudn sau vao khuén
trwdc thadng hang véi nhau. Chét dan hwéng nam & khuén truwéc va bac dan huéng ndm
& khuon sau.
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Hinh 1.6.1.1. Chét din hudmg thdng cé vai
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Hinh 1.6.1.2. Chét dim hucmg béc 6 vai

Céc loai bac dan huéng:
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Hinh 1.6.1.3. Bac déin hedmg thdng khéng cé vai
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Hinh 1.6.1.4. Bac dan huémg cé vai

Hinh 1.6.1.5. Bac dén cé rénh tra diu

Céch lap bac dan hwéng va chét dan hwéng;
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Khi chot duoc cai dat trén tam ho | Chot dwoc cai dat trén 6 d& nhanh
tro, 6 d& co thé duwoc g& bo tir | chéng, khi 6 d& p& bo tir khudn
khuén ma khéng g& bo tdm day. | chuan Lap rap hoan chinh bi loai
Diéu nay cho phép dé dang bao | bo.

dudng hé thong day.

e Co cau dinh vi:
- Co cau dinh vi mat con:
CAu truc nhw hinh bén dwdi 1a hinh dang dinh vi chinh xac cho mat cbn gilra cac
tAm khuén. 'ng dung chinh cho l6ng khudn rdng va sau véi san pham cé thanh
méng. Dé tranh bit trén mé&t cdn va nang cao tudi tho khudn, nén t6i bé mat & chd
tiép xtic clia mat con hay 1ap vao né khéi I&p ghép da dwoc téi bé méat.

Hinh 1.6.2.1. Co cdu dinh vi mdt cén

Hinh bén dwdi 1a co cau thwdng dung cho mat cén dinh vi chinh xac trong co
céu dinh vi ctia khudn ép nhwa, dwoc 1ap xung quanh ldng khuén. Hinh ava b la
bac dinh vi m&t con chuan, va két cAu nhw hinh ¢ c6 thé I&p va thao trén mét
dwong phan khudn, dé dang sira chiva va bao tri, va thwdng xuyén st dung khi
tdm khuon cb dinh day. Chét dinh vi cho mat con thweng duwoc I&p trén tAm
khuén di dong.



Hinh 1.6.2.2. Co cdu dinh vi mdt cén chinh xdc

Co c4u dinh vi bAng mét vat

1&6: vit, 2&9: bac dinh v1 chinh xm: mat con, 3: tam khudn co dinh, 4:
chot dinh vi chinh xac mat con, 5: tdm di dong, 7&8: vong dém.

\\ :
R

1. Tam khuén ¢6 dinh,
2. Ném dinh vi mit
bén, 3. Tam khuén di
dong

1. Tam khuén ¢6 dinh,
2. Ném hai mat vat
bén, 3. Tam khuén di
doéng

1. Ném mat bén, 2
Tam chéng in mon

Hinh 1.6.2.3. Mat vat

don dinh vi chinh xdc

Hinh 1.6.2.4. Mat vat
doi dinh vi chinh xac

Hinh 1.6.2.5. Mat vat
dinh vi ¢6 tam chéng
an mon




HE THONG THOAT KHi

Trong ldng khuén ludn chira khéng khi can dwoc day ra ngoai khi nhya
dién day khuén. Khong khi nay phai dwoc thoat mét cach nhanh chéng trong
subt qua trinh dién day. Nhw vay, hé thdng thoat khi la cung cip nhiéu con
dudng dé khong khi bi méc ket trong long khudn thoat ra mét cach nhanh chéng
va dé dang. Hé théng thoat khi can thiét ké sao cho khéng khi d& dang thoat ra,
nhwng khéng cho nhya néng chay di qua.

Khi khéng cé hé thdng thoat khi hay hé théng thoat khi khong duoc thiét
ké t6t thi s& gay ra mot sé khuyét tat nghiém trong trén sadn phdm nhw bi dwong
han, vét chay, chi tiét khong dién day..

Céc kiéu thoat khi:
- Thoat khi qua ranh thoat khi trén mat phan khuén
- Thoat khi qua hé théng day trén khudn
- Thoét khi qua hé théng hat chan khéng
- Thoat khi qua hé théng lam mat, insert, Slide
Réanh thoat khi trén mat phan khuén:

v 4= o | Vot Land
Toosm

¥

*

See B

Hinh 1.7.3.1 - Réanh thodt khi

Riinh thodt khi

Thoat khi thuan lgn Thoat khi kém

Cach bb tri:



Nén dat tai nhiéu vi tri khac nhau doc theo hé théng kénh dan va dwdng bao chi tiét.
Nhwng ching d&c biét can thiét ndm & nhirng vi tri dwoc dién day cudi cung. Théng
thwerng dé 1a nhivng khu vire xa cdng vao nhwa nhéat. Vi khi dién day thi khu vuc cudi
nay khong khi bi nén lai va hinh thanh cac bay khi nén né dwoc bd tri tai day

Chd dé bj shortshot

[- Kénh dan Long

khuon 7 f \‘\‘:
Thoit ! % :

khi > N

Dom chdy Thoat khi
Hinh 1.7.3.5. Céach bé tri ranh thodt khi

Piém dién day khong hoan toin

/
e

7
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Hinh 1.7.3.6. Cdch bé tri rdanh thodt khi

e Thoat khi qua hé thédng day trong khuén:
- Dwa vao hé thdng day trén khuén. Trén cac ty day nay, thiét ké cac ranh xoan
dé tir d6 khong khi trong khuén theo céc ranh nay di ra ngoai.
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Hinh 1.7.5.1. Cdch bé tri ranh thodt khi trén ty day

- M&t mai trén ti 16i (ejector pin): dwa vao doé hé gitra truc véi |16 khi I&p rap, vi hé théng
day phai trwot doc truc dé day chi tiét ra ngoai, nén 13p rap & day 1a I&p rap c6 do hé. Chinh vi
vay ma dwa vao khe h& dé khong khi cé thé thoat ra ngoai loai bd cac bay khi.

-Khi st dung hé théng day vao viéc thoat khi thi can lau chui hang ngay dé loai bé
nhirng vat lam ngan khéng cho thoat khi. Can dworc thay thé hay thao ra lam sach khi bj tat.

- Uu diém:

+ Thiét ké chung v&i hé théng day nén tiét kiem chi phi

- Nhuoc diém:

+ Doi hdi dd chinh xac cao mai co thé thoat khi tot
+ Doi hdi hé théng day c6 dd bong cao

e Thoat khi qua hé théng hit chan khéng:

- Hién nay, hé théng hut chan khéng dang dan duoc st dung réng rai trong nganh céng
nghiép khuén mau vi nhitng wu diém cla né. Dbi véi mot sé khudn, viéc siv dung nhirng
phwong phap thoat khi truyén thdng la khong triét d&, do két cau long khudn phire tap,
c6 nhiéu diém chét (dead pocket) khién khong khi khéng thé thoat ra ngoai hoan toan.
Phwong phap hat chan khéng da khéc phuc dwoc nhivng van dé nay.
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Hinh 1.7.6.1. Cdch bo tri hé thong hiit chén khéng

Hinh trén trinh bay so lwoc vé c4u tao cla hé théng, bao gom:

Céc ranh dan dwa khong khi ra 1 réanh chiva khi bao quanh chu vi cia long khuén

. Bén ngoai cé 1 vong dém bang cao su dé cach ly gitra mdi trwérng ngoai va bén trong
khuén, lam cho khéng khi bén ngoai khéng thé lot vao khuén.

Tai ranh chtra khi: thiét ké cac |16 théng dé ndi véi bom chan khong.

Nguyén li hoat dong:

Khi khudn déng, bom chan khéng duwoc mé dé dwa toan bd lwong khong khi ra ngoai
khuén, tao cho thé tich bén trong long khudn hoan toan 1a chan khéng; nhw vay, khi
nhwa dwoc phun vao sé khéng bj can tré béi lwong khi con tdn dong. b

Thoi diém bt ddu mé may bom chan khoéng

Dé biét dwoc thdi diém bat dau hut khi ra khéi long khudn, tién hanh déng khuén va dat
mot may do chan khéng & cudi miéng phun nhwa. Sau do, bat du mé may bom chan
khoéng va xac dinh thoi gian dé hat toan bo khi trong long khudn ra ngoai. T théng tin
nay giup cho viéc xac dinh th&i gian m& may hut chan khéng cho hop ly.

Uu diém:

Hiéu qua thoat khi rat cao

Khéc phuc nhiéu khuyét diém ctia phwong phap thoat khi truyén théng, cé thé thoat khi
tai nhirng diém chét



- Nhwoc diém:
+ Thiét ké phtrc tap, tbn kém
+ Kho gia cdng khuén vi phai b tri ranh chira khi, 16 théng véi may bom chan khong.

e Thoat khi qua hé thédng lam mat, Slide, insert...

- Déi v&i nhirng chi tiét co gan, viéc dung ranh & mat phan khudn hay ty day déu khong
kha thi, phwong an duoc dwa ra 1a st dung long khudn kiéu insert dé tan dung khe hé
l&p ghép gitra 2 manh dé bd tri ranh thoat.

Hinh 1.7.7.1. Cach bé tri ranh thodt khi ché miéng ghép

- Mét cach thoat khi niva thwdng dwoc dung 1a qua hé théng lam mat.
- Hinh dwéi day cho thay long khudn dwoc I&p vao 1 manh insert dwoc [am tir kim loai
xbp,c6 kha nang dan khi tir 16ng khudn vao kénh lam mat.

Hinh 1.7.7.2. Cdch bé tri ranh thodt khi théng qua kénh lam mdt

- Uu diém:

+  Thot khi tét cho san phdm c6 gan khac phuc khuyét diém clia thoat khi bdng mat phan
khuoén va hé thdng day

+ Giaré

- Nhuwoc diém:

+ Long khuén bd tri phire tap



