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Design and manufacturing of
plastic injection mould

10 — Cooling system

Cooling J

= Ensure the appropriate temperature of
the mould
] Why’?
o Right filling up
o Short cycling time
o Shrinkage
o Minimal warpage
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Calculation J
1. Az 6ranként sziikséges temperal6 kbézeg meghatarozasa:
o miqln
AT (€, [3600 kgl

ahol:  m - az egy ciklushan froccsontott anyagmennyiség, [kg]
q - az 1 kg anyagmennyiség dermedésekor és kivant
hémeérsékletre hiitésekor felszabadulé hémennyiség, [J/kg]
n - az érankénti froccsontések szama, [1/h]
Ciemp = @ temperal6 kozeg fajhdje, [J/(kg - K)]
AT - atemperal6 kozeg megengedett felmelegedése,
AT =Ty~ Te [K]

Temperalads szamitasa

2. Felszabadulé hé:
q=c, AT, (k]

ahol: g -az 1 kg anyagmennyiség dermedésekor és kivant
hémérsékletre hiitésekor felszabadulé hémennyiség, [J/kg]
AT, - a mianyag froccsontési és szilardulasi hémérséklete
kozti kulonbség,
c,, —a mianyag fajhéje (J/kg K)
PE - 2.3-3.3MJ/kg K
PS — 1.34 -2.34 MJ/kg K
ABS — 1.25-1.67 MJ/kg K
PA 66 — 1.67 MJ/kg K
PC - 1.25MJ/kg K

Temperalas szamitasa J

3. A temperalé rendszerben Iév6 hiitékozeg tomeg arama:
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4. A temperal6 rendszer furatatmérgje:

d= ﬂ
noip,,

ahol: v —atemperalé kézeg sebessége (1-5 m/s)
p — a temperal6 kozeg siriisége [kg / m3]




[Temperélés szamitasa J

5. A temperal6 rendszer teljes hossza:
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[Size and location of the cooling chann%l

wall thickness of  diameter of the
the product cooling channels
mm (in) mm (in) mold cavity channels
2 (0.08) 810 (0.31-0.40)

2-4  (0.08-0.16) 10-12 (0.40-0.47) 1.5-2d 23d

46  (0.16-0.24) 1214 (0.47-0.55)
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[Location of the cooling channels J

Cavity Sutlace |PartingLine = Close to the surface
{%} . = Uniformly (same distance

# jﬁ; between holes
{%Bj} = Proportionally with the
mass of the plastic

SIDE VIEW OF CAVITY STEEL

B=25-5A
C=1-2A(min. 10 mm)

[Location of the cooling channels J

unfavorable
non = uniform temperature

correct
uniform temperature

[Heat distribution in the insert J

Heat Buildup in Corner m

Improved Comer Cooling m

Water
Lina

Smaller
. -

Hustration of heat distribution through the cross saction of a comer ustration of heat distribution fhrough a comer cross saction showing
showing heat buildup in the comer of the core. improved cooling with cooling line maved closer to the inside comer.

[Cooling material J

= To 80C water
m To 120C water + ethylene-glycol
m From 120 < silicon oll




"Cooling channel layout
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Parallel Serial Multiple

[2D and 3D cooling web

TOP VIEW

MULTI.LEVEL COOLING CIRCUIT

In/Outlet Iniet Outlet

Plug  Cavity Steel

[Angular cooling channel

Cooling channels

[Round / circular cooling

TOP VEIVWY
= Easy-to-use
= Assembling
means problems |
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Top Clamp Plate
Cavity Plate
0O-Ring

Circular Groove
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Circular Insert

[Drive of the water

(Brass Diverting Plug | Brass Diverting Rod
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rass [Brass

BRASS DIVERTING PLUGS AND RODS. PRESSURE PLUGS

[Sealing plugs
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[Shut-off and sealing plugs J
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Dightrnittel

DIN 153
DiN 2998

[Application of sealing plugs
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[Sealing plug
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[Sealing plug J
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Zangenset E 2077 I pliers setE 2077
enserhle pince E 2077 / settenaglia E 2077

- flr Versshiussstopfen - for sealing plug E 2078
- price on request
- Freis auf Anfrage

- pour boushon E 2076 - per tappo di chiusura
- pric sur demande E2
- prez;

[Cupper blank
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|l = After disassembling need a
new disk

= Very simple
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[Hose nipples J

= Fast coupling:
o rapid
o Not standard !!!
o Can be shut-off version
o Expensive (6 — 10 €)
= Hose clip:
o Need mode time
o Universal

o Cheap @
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WATER CONNECTORS

[Hose nipples
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The counter
bore must be
deeper like the

nipple

Ensure enough
space for tools
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Shut-off valve
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Hexagon socket
pipe plug
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Umat= 2000 < tmax= 200G ~ <
1 max = 2000 *6* tmax = 200G "‘e’ __e_ ‘
Shut-off couplings 27 Sealing plug "
[Core cooling / fountains J [USe of flat baffle cooling J

With baffle

Concentric

Straight Parting

Baffle Line ‘Molded Part
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[Flat baffle J |'Spira| baffle J
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[Parallel-flow fountain

Molded Part




[Parallel-flow fountain J
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[Spiral cooling J

= Intensive cooling

= In case of large core
and cavity

= Need a large size
= Sealing

[Heat pipe J [Thermal pin / Copper pin J
7 = Core with good thermal o |
+—Tamagen conductivity ] ﬁ%% —— |
: = Core is cooled " I N |
Mot et Faaune. ™ I case of small inserts = /‘;)& : | Eﬁ/ e
= Fitting and assembling I:rgwm n -—*—»\/Fi:&—*—»om

can be problematic
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[Cupper insert vs. Cooling channel J




[Temperature in the mould
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[Temperature SEensors

SENSOR SELECTION ? )
% Internal
Wet Sensor

Bimetal thermocouple
Water thermometer
Magnetic sensor
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External Wet Sensor
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[Cooling of the inserts
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Mat.: Viten  t max=200°C
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[Cooling of an insert - deflection
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[Cooling of an insert - deflection J
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[Cooling of a slider J
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[Cooling of a slider
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Aim: 1. Connect cooling channels
2. Eliminate cross holes

Diverting coupling unit 52




