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Technology
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(1) micro-injection molded parts (micro-molding)

bt d = A 2

Definition of the micro—injection molded parts

» parts with a mass of a few milligram.

(2) parts with micro-structured regions

» The micro-structured region 1s characterized by
the um order.

(3) micro-precision parts

> the parts has tolerances in the g m range.

Kukla et al. (1998)
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SC/5C Plastic
ST connector ldaptor Simplex

Ferrule ID(mm)

0.125~0.127(0.140mm is available)

Ferrule OD(mm)

2.499+0.0005 for SM(+0.001 for MM)

Boot ID(mm)

0.9, 3.0
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how to decrease the apparent viscosity Is the key point in the micro-
Injection molding process

By the Ostwald- de Waele or Power Law model:

n=m - (Yt y=vt

n (Paes) : apparent viscosity

m (Paes") : consistency y: (sec™) : shear rate

v : flow velocity t : the cavity thickness
n : (dimensionless) power law index

(for high-density polyethylene, typical values of m and 'n are
around 5x10%pa - s" and 0.4-0.6 respectively)
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how to-decrease the apparent viScosIty i

There are two principal ways to-decrease the apparent
viscosity value 7

e Increase the flow velocity v
— by changing the injection rates to reach very high extent.

e decrease the consistency value m

— by arising the mold temperature in the filling step since
the consistency value m is a strong function of
temperature and it drastically decreases by increase
temperature for plastic materials.
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how to-decrease the apparent VISCOSIty 2

viscous dissipation :

by increasing the injection rate also
causes more viscous dissipation that will
Increase the melt temperature, thus reducing
the apparent viscosity
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how to-decrease the apparent VISCOSItY 3

n Eta [Pa-z) PS-HI 951-B : Tai-Da:Crozs-wLF wizcozity
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B W BUTLER | BUTLER % ik Battenfeld
Al B 12H 90H | MINIMAT | MINIMAT | Micro-
M7 M8 system 50
& -+ (ton) 9 9 7 7 5
Spde 2 2 LR R | F B RS | ERR | 2R
B x A (emd | 131 5.27 5 3.8 1.1
&F:# (mm/sec) - - 260 267 1273
4% e S (mm)| 15 10 16 16 14
% B 4Z(mm) - - 11.5 10 5
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Battenfeld Microsystem 50 (3
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(1)air cylinder of impact accelerating (2)air cylinper of packing pressure (3)impact hammer (4)linear variable differential transfer
(5)air cylinder of sleeve moving (6)injection plunger (7)injection sleeve stationary base (8)melt unit stationary base (9)melt unit (hot
runner) (10)injection sleeve (11)stationary-side mold base plate (12)movable-side mold base plate (13) injection mold (14)tempered
glass (15)plastic billet (16)mold cavities (17)reflection mirror (18)clamping device (19)supporting frames (20)stationary base of
the machine
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glass mold
billet ——

Stepl: charging the plastic billet thermocouple \ t=———~=
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Step2: melting the plastic billet, Heating the mold

heating the mold I e
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Step3:closing the mold, -~ _
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Step4: actuating the air piston to impact the injection
plunger causing the melt to fill the cavities,

cooling the mold 0
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Step5: opening the mold and ejecting the parts
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Residual Billet

I,

Near Gate

Part Thickness=0.6mm

Gate Thickness=1mm
e

£ 8mm ~ E 5mm ~ 0. 6mm
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