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Design and manufacturing of

plastic injection mould
e

08 — Runner system

[Content

= Identification of injection location
= Cold sprue

= Runner system

m Type of gates

= Hot drop

= Hot runner

[Aim of injection system

= Drive the melted = Parts
plastic to the o Sprue
cavities o Runners
o Gate

Plastic Product
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[Type of injection system

= Cold injection system
= Hot injection system (heated)
= Combinated system

[Identify the gate location

= Equal filling up of the cavities
= Minimal welding line

= Minimal distance

m Parting line geometry

n Esthetic viewpoint

Computer aided analysis

Best gate location




[FiII time J [Injection pressure J

[Melt front temperature J [Quality prediction J
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Sprue bushing J
Sprue Bushing

Lacating Ring

R0/15,5/40

0,5°/1° :

Nozzle Tip

R0,5/R2 N
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Sprue Bushing

Sprue bushings convey the melt from the press nozzle tip to the mold parting line.

Sprue bushing
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Role of radii J
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Catalogue components

E 1605

sprue bush 1°
wihradus 1.5

Mat: 2806 = 54 HRC

E 1610

sprue bush 1°
Wit radius 40

Mat: 2826 = 54HRC

Mat:2806 = 54 HRC

With radius 0/ 15.5 /40
Angle 0.5°/1°
Diameter d,
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Size of the sprue diameter J

16,4 cm?
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ANTICIPATED FILL TIME {seconds)

Runner system

Short length
Balancing

Optimal cross section
Simple manufacturing




m Runner Balancing

Balancing
= Aim: same fill up time

= Naturally balancing: equal
runner length

= Artificial balancing: adjust
runner cross section

Naturally
Balanced

Artificially
Balanced

The artificially balanced runner achieves flow
balance by adjusting nunner diameters instead
of by maintaining uniferm runner length,

Natural balancing J

Naturally balanced runners for cavities in two rows.

Artificial balancing J

Artificially

A
Balanced A2+ 2/3 A2
A2 *2/3*1/2
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Combined balancing J

Runner cross section J

Good ‘Better Best Poor Poor Poor

*Round-Bottomed" Trapezoid

Full round runners provide the most efficient flow.

Cold slug well J

Figure 39 - Recommended Design of a Cold Slug Well
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Collect the not too good quality material of the melt front.




Runner diameter J Runner size J

Recommended diameters

Thinwalled part, | Thick-walled part,

large volume. small valume. A\ 10| 10

high viscosity fow wiscosity /'\
A T+2 T+1 = S =
Bl T+3 T+15 \{ i / N
€ T+4 T+2 (I
D, ! R /
D,

A x0839| <

Recommended L ] | L\
cross-sections A Full Round | | Modified Trapezoid ‘ | Modified Trapezoid |
- 14102 {in) (mm) (in2) (mm2) (in2) (mm2) (in2) (mm2)
18 3.2 0.012 8.0 0.016 10.4 0.015 9.7
T 316 4.8 0.028 18.1 0.036 234 0.033 218

ija 6.4 0.049 322 0.063 416 0.059 387
516 7.9 0.077  49.0 0.099 634 0.092  59.0
38 9.5 0110 709 0143 916 0.133 853
76 114 0.150  96.8 0.194  125.4 0.181  116.4
2 12 127 0196 126.7 0.254 163.8 0.236  152.4 2%
58 159 0.307 198.6 0.397 256.7 0.369 238.9

Runner diameter J Runner diameter J
Amorphous-Runner Diameters Semicrystalline-Runner Diameters
D= whx L m ) m
— T 12 mm
3.7 i
65,6 _ 11 mm
where:
D = runner diameter (mm) 492 — 10 mm
W = part weight (9)
L = runnerlength (mm) 2 ¢ =
% E o4 4,5mm
g i |am
= | T oo o+ S— |
. 0 76,2 1524 228,6 304,8 0 76,2 1524 228,6 304,8
RUNNER LENGTH (in) RUNNER LENGTH (in)

Maximum runner length J Gate type J

= Sprue gate

Low Viscosity High Viscosity = Edge gate / Side gate / Fan gate
{ { { .
e UL = Pin gate / Drop gate
1/4 6 8 200 4 100 n Tab gate
3/8 9 1 280 6 150 .
72 18 13 330 7 175 = Diafragm gate

= Internal ring gate

= External ring gate

= Flash gate / Film gate

= Submarine gate / Tunel gate

= Curved tunel gate / Banana gate




[Sprue gate J 'Edge gate / Side gate / Fan gate J

Par
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Runner |
Runner

Runner Part
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[Edge gate / Side gate J

[EUGEEL]  Common Edge Gate m Variations of the Edge Gate

Fan Gate Chisel Gate

Gate \Mdd“@;
S

0.040 — 0.060in
Land

1=0.5C1t0 0.65C

: i ¥ Gate Thickness g L\I ; f ;"ﬂ . 7‘
Tk—u Section C-C Section D-D

Cormmen edge-gate guidelines. Fan gates and chisel gates can provide better cosmetics in
some applications.

o

'Pin gate / Drop gate J [Pin gate / Drop gate J
m Three Plate Runner

Good

(Too Pizgimve)
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Three-plate runner system guidelines.




[Tab gate

Tab Same
Thickness
as Part

E

Gate Land
0.060 in Max.
b

The gate tab can be hidden in the assembly
or trimmed off after molding.

'Diaphragm gate

The diaphragm gate, which extends from the center disk to the
inside of the cylinder, must be removed in a secondary step.
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Internal ring gate

[External ring gate

"Flash gate / Film gate
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Thickness of the gate

Submarine gats ||




[Submarine gate / Tunnel gate J
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of o mold dogate during jectcn

[Submarine gate / Tunnel gate J

Tunnel-Gate
ot |
Line

Effective Gate
Diameter

Section A-A

Standard tunnel-gate guidelines

Modified Tunnel-
Gate Configuration m

i‘ Critical
Gate
Thickness
Section
AA

Modified tunnel-gate guidelines,

"Submarine gate / Tunnel gate J

a=05..071 25% 5. 25 a=05..08¢1
N S 1
a mn =05mm & ! - Syl @mn=08mm
2 =25mm S | \ 8 e =2,5mm
|
\'
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unreinforced compound

reinforced compound

[Insert for family mould

"Curved tunnel gate / Banana gate J
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Curvec-tunnel gates
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riaces
oriented parallel to
the parting plane.

Lzl

Approx. 4 to 6 mm
(0.160 to 0.235 in)
d, <D (Normally 4 to 6 mm /

&> 23 or Min. 15 mm (0.600 in)
D-
1

0.150 10 0.235 in)
r-25t3xd,

d, to d, Equals aTaper
of 3° to 5° Incl.




[Hot runner system J

= Less material cost (no waste)
= Shorter cycle time

= More expensive mould
o Nozzle min. 650 €
o Manifold min. 1200 €

[System elements

Temperature

Manifold

Hot drop

connector

control

Electric system

"Parts of manifold J

Spacer for seal ring Injection it

@8 Insulating plate

Terminal meunling
box
/

Nozzle types

Open gate |
General n
Simple

2
v

4 Valve gate
Locating pi : i ) Special
Locating pin ! sg?:‘;;m Cable fastner jffegtcgr\s Cztra’ril)?ex
| The order of opening is programmable
Pneumatic of electro magnetic actuator
o Typical use: long parts
[System elements J Type of gates J

Valve Pin Actuator

[ Manifold
Plate

Cavity
Plate*
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Material
Weight
Cycle time

ASK HELP
FROM THE
DISTRIBUTOR!




[Combined single nozzle system J

= More waste
= Cheaper mould
= Typical use: Deep cavity and high A plate

Single Nozzle Gating into a Cold Runner

[New trends

Adjustable manifold
with valve gate

Complete injection size
as catalogue part
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