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1. Tam quan trong va muc dich

Il Thiét ké hé thong lam ngudi



I- Tdm quan trong va muc dich




l- TAm quan trong va muc dich

1. Tam quan trong

Thei gian lam ngudi chiém ~60% chu ky

Moldex3D
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I- TAm quan trong va muc dich

How to Validate Your Conformal Cooling Designs with Moldex3D
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2. Muc dich

> Gilp san pham ngudi nhanh va déng déu, tranh gay ra bién dang va tao

thanh phé pham

> Giam thoi gian chu ky = tang nang xuét



I- TAm quan trong va muc dich

3. M6t s6 chéat 6n dinh nhiét

Chat 6n dinh nhiét Nhiét dé lam viéc( C)
Chat chong dong biang 20> 0
(glycol/nwéc)
Nw&c chong 1am lanh hodc nwéc gia 090
nhiét
Dau truyén nhiét 90 > 200

Gia nhiét dién 150 = 450



I- Hé& thdng 1am ngudi

1. Céc thanh phan cda hé thdng lam nguéi trong khudn ép nhua

H

A: Bé chira dung dich lam
ngudi(Collection manifold)

B: Khudn (Mold)

C: Ong cung cap chat [am
ngudi (Supply manifold)

D: Bom (Pump)

.=

T 1

il

E: Kénh lam ngudi (Regular
Cooling Channels)

F: Ong dan (Hoses)

G: Vach lam ngudi (Baffle)
H: Bo diéu khién nhiét do
(Temperature Controller)



l- H& thdng 1am ngudi

Hé thdng lam ngudi trén khuén:

Khuon am _
Ong chira dung dich 1am
ngudi (Collection Manifold)

Khuon duong




2. Thiét ké kénh dan ngudi

> Dam bdo lam ngudi dong déu toan san pham

Lam nguéi déu Lam ngudi khong déu

a: Buong dang nhiét  b: Kénh dén nguéi  c: Dém néng



I- Hé& thdng 1am ngudi

> Kénh dan ngudi nén dé gan mat long khuén dé co thé giai nhiét tot hon.

» Buong kinh clia ranh dan ngudi nén khong doi trén toan b chiéu dai kénh
dé tranh sw ngat dong sé lam trao doi nhiét khong tot.

Lam ngudi déu Lam ngudi khong déu



> Thiét ké dwdng nwde sao cho cd 1 dau vao va 1 dau ra.
> Neén chia kénh lam ngudi thanh nhiéu vong lam ngudi.

> Nhiét d0 & dau vao va dau ra cang it chénh I&ch cang tot (1-5°).

Khong tot Khong tét



Parallel Circuits

[https://www.youtube.com/watch?v=18ICa7FVOWk&t=66s]



I- Hé& thdng 1am ngudi

> Kénh lam ngudi phai dwoc khoan c6 dd nham dé tao dong chay rbi sé giup

trao ddi nhiét tot hon dong chay tang 3-5 lan.
C d
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Dong chay tang Dong chay roi

A: Chat 1am ngudi b: B&é mat nwdc/kim loai c:Thanh khudn d:Chi tiét nhua



l- H& thdng 1am ngudi

> Dong chay réi dwoc dic trwng béi s6 Raynold (Re).

Reynold Trang thai dong chay

Re > 10000 Chay roi
2300 < Re< 10000 Chay tiép
100 < Re< 2300 Chay tang

Re < 100 ¥ dong



> Sb Reynold c6 thé tinh theo cdng thirc sau:

- p.U.d
I

Re

p: khoi lwong riéng cla chat lam ngudi (kg/m3)
U: van toc trung binh ctia dong chat [am ngudi (m/s)
d: dwong kinh kénh lam ngudi (m)

n: @6 nhét (m2/s)



I- Hé& thdng 1am ngudi

> Kich thwde lam ngudi cho thiét ké

| "w" | "d" | | Far | "b” |

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
4-6 (0.16-0.24) 12-14 (0.47-0.55)

® 0 0 0 0O

T p— @ 9 W

1 i




[https://www.youtube.com/watch?v=60052AWpRKkkK]




lI- Hé thong lam ngudi
3. Lam ngudi 161 khubn

a. Lam lanh c6 vach ngan: Day la 1 hé thong don gidn cho viéc 1am ngudi
nhirng I6i nho.

Vich ngin (Baffle) _ ' L&1 khuon (Core)
NN N | \
NN IR
NN N
NN N
LIV
Piu vao s § | § Pau ra
N[ [N [R
~ N

Nut chian



l- H& thdng 1am ngudi

b. Kiéu voi phun

> Heé thdng kiéu voi phun cho ndng xuat cao hon so véi kiéu vach ngan
(Baffe) va giup phan bd giai nhiét déu khap trén khuén.

> V@i hé thdng nay, nwdc lam ngudi sé di vao & gilra va ré sang 2 bén nén
kha nang giai nhiét déu.

L61 khuon (Core)

—

Vo1 phun (Fountain)
Nut bit (Seals)

Pau ra ' : : N N

4 e — Pau vao




I- H& thdng 1am ngudi

Vo1 phun (Fountain) Lo1 khuén (Core)

Nut chan . Pau ra

., < I Pau vao

. & .




lI- Hé thong lam ngudi

c. Thiét ké hé théng dang 16 goc

Nguy hiém néu phoi trong qua trinh khoan nhirng 16 géc bi ket lai.
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I- H& thdng 1am ngudi

d. Hé thong Iam lanh dang 16 tirng buéc
Hé thdng nay thi dé thiét ké hon so v&i hé thdng Angled hole, nhwng nhwoc
diém cla hé thdng nay la sau khi nhirng 16 dwoc khoan phai bit mot dau lai dé
diéu chinh dong chay = €6 thé bi hdng dan dén ro ri.

Lo1 khuon (Core)

Nut chidn

- Pau vao

Pau ra




e. Hé théng 1am ngudi dang xoan ¢

> DOoi voi nhivng 18i dang tru dwdng kinh 1&n hon 50mm;

> cung cap dwong lam ngudi déu va nang xuat hon, cé kha nang diéu khién
nhiét dé tot.

Dong chay
lam ngudi1 .
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II- Hé thong |

f. Cac dang giai nhiét khac

» Dung thanh giai nhiét (Heat rod)
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» Ong dan nhiét (Heat pipe)

'\‘I

I ‘ Moulding :1|

Heat from moulding conducted
avray by heat pipe



lI- Hé thong lam ngudi

> Lam ngudi bang khi (d6i v&i 16i nhd, d < 3mm)

— «— Khilam ngudi1




> Lam 16i bang vat liéu cd dd dan nhiét cao nhw déng hodc déng berilium

I

Nudc vao



l- H& thdng 1am ngudi

Section 4:
Mold Design
Cooling

Lesson /:
Thermal Pins

Copyright © Kruse Training, Inc. All Rights Reserved

[https://www.youtube.com/watch?v=lgdjaUOkdSg&t=168s]



TOM TAT THIET KE HE THONG LAM LANH LOI KHUON (CORE)

Bé rong 16i khuon Kiéu lam lanh
3mm Lam lanh bang khi
5+-8mm Thanh nhiét, 6ng nhiét, dong berry
8-+40mm Kicu voi phun
>40mm Kicu xodn oc
Lén hon Xoan 6c¢ doi va voi phun




I- Hé thong 1am ngudi
4. Lam ngudi long khudn

Rinh lién két
Véch ngan

Ak
%M// : %1’// Diu vao
Déu vao Dau ra

. _ ] Lam lanh Cavity dang chir nhat
Hé thong lam lanh Cavity dang tron



lI- Hé thong lam ngudi

Tam insert Dwong lam ngudi

A EREEENT NN
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Pau vao
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Hé thdng lam lanh dang vanh khuyén



lI- Hé thong lam ngudi

5. Tinh lwu lwgng nwée lam ngudi

A, x m? X g X D>
8 X 1 XL

+ Ap: Ton that ap doc dudng trong kénh ngudi.
+ g: Hé sb gia toc trong truong, g = 9.81(m/s2).
+ L: tong chiéu dai ctia kénh ngudi.

+ D: duong kinh kénh ngudi.

+ \: hé s6 ton that.



Lwu lwong nwée tdi thiéu twong ng véi dwdng kinh k&nh ngudi

Duong kinh kénh ngud1 (mm)

Luu lwong nuoc to1 thieu

(lit/phat)
g 2.84
10 3,41
14 5.11
16 5,68
20 6,82
25 9,46




lI- Hé thong lam ngudi
6. Tinh toan th&i gian lam ngudi

Trwdng hop don gidn, tinh thdi gian lam ngudi voi dd day thanh san pham

ttr 14 mm, nhiét dd thanh khuén dwéi 60°C cé thé st dung cbng thirc:

Tc_ — Smax X(l + 2XSmaX)

S...... thanh day nhat cia san pham

max-



Questions?



