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molding solutions

Hot Runner Guide I
Layout and Design 1Y

The purpose of this Hot Runner Guide

Important note

Table of contents

PagE 2 s

The Hot Runner Guide - Layout and Design is intended to help everyone who designs feed
systems for injection moulds or simply wants to find out about designing feed systems in the
following way:

=>Overview of the Synventive hot runner product range
=>Insight into the layout of feed systems with hot runner technology
=>Help to select suitable hot runner components

All the information contained in these pages is based upon our current knowledge and
experience gained from both theory and practise. However because of many factors outside
our control they do not guarantee the suitability of our products for any particular application.
Always consult Synventive for your specific application.

Introduction
The product range for individual hot runner solutions

Hot Runner Components
Nozzles
- Overview of nozzles series
- Key data of nozzles

Manifolds
- Overview of the avalaible manifold series

Flow Control
- Overview of the available actuators

Material suitability

Nozzles, size 03, open
Nozzles, size 04, open / valve gate
Nozzles, size 07, open
Nozzles, size 07, valve gate
Nozzles, size 12, open
Nozzles, size 12, valve gate
Nozzles, size 16, open
Nozzles, size 16, valve gate
Nozzles, size 22, open
Nozzles, size 22, valve gate

Hot Runner Design
Designing the interface between cavity and runner
Designing flow channel and interface to machine nozzle
Defining the cavity gate diameter
What is the shot weight per nozzle used for?
Thermal expansion guide lines
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1120

For a specific application, please consult Synventive.



pynventive

molding solutions

Hot Runner Guide I

The indivdual hot runner solution from modular components

1. Hot Runner Components

2. Product Range Structure

Each hot runner system is made
from a set of componenst.

The range of Synventive hot runner
components is structured
according to the work flow of how

a) Hot runner nozzles

Nozzle ranges with flow bores from
3.5 to 25 mm, as single or manifold
nozzles, make it possible to
implement a very wide range of
applications.

b) Hot runner manifolds

Available in standard shapes - |, H,
X, Y -and in any realisable custom
shape, the ranges of manifolds
cover all possible injection
configurations and mould concepts.

c) Melt flow control technology
Valve technology to control the
melt flow has long been
established in the form of valve
gate nozzles. In addition,
Synventive supplies Dynamic
Feed, the innovative, real-time, on-
line, high-speed regulation of the
melt pressure in each cavity.

d) Connections

To customer specification or
Synventive standard, Synventive
hot runner systems are available
pre-wired and pre-piped. All
relevant connections - electrical,
thermocouple, hydraulic,
pneumatic, coolant - are brought
out to the connection box and/or
connection plate with appropriate
connectors.

e) Hot halves

In the form of hot halves, the pre-
stage of a complete half of a
mould, hot runner systems are
supplied completely mounted in
mould plates, pre-wired, pre-piped
if required and fully adjusted.

3. Customer solution

Using standard components almost
any individual customised system
can be created.

2009-05-01 - All rights reserved. Errors and omissions excepted.
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Overview of nozzle series

Nozzle style a
Nozzle size
J
= : Single nozzles Manifold nozzles Manifold nozzles
A “hot sprue bush” face fit screw fit
23.0
- Standard —4, 03501 = (3 C01
flow bore-@") ‘_}- open open
24.0 A _
':&I 04 S01 <1 o4co1 S 04 EO1
open open / valve gate open / valve gate
Nozzle series JI__. 04 C03
and gating type open / valve gate
270
.:ﬁ CB..E ol (N)CB ..M S JE 07 E01
open open / valve gate open / valve gate
& CBN..S Al sr8
7 valve gate open / valve gate
212 =
-
ﬁ::f_ oo E ﬂ::U (NGA.M L Il 12 €01
open / valve gate open / valve gate

- GAN..S
12801..V
valve gate

216
GB..E (N)GB...M 16 E01
open open / valve gate open / valve gate
GBN..S
16 E02

16 S01...V open / valve gate
valve gate

222

1) Depending on nozzle
series and application
different flow bore
diameters are possible.

—d
open / valve gate

22 E02

open / valve gate

2009-05-01 - All rights reserved. Errors

and omissions excepted.
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molding solutions Key data of hot runner nozzles RAIEN

Nozzle key data

Nozzle style
v Nozzle series S
2

Max. shot weight per nozzle (g)
valve gate

Major dimensions Heater zones

B oo 5 10 - - - @3 3%..18 14 - 2 360..460
04 S01 20 40 70 - = = a4 36...126 @18 - 2 360...410
CB..E 50 100 150 - - - a7 36...246 @27 2.3 565...815
CBN..S s - - = 10 50 80 a7 335..2435 @271 2.3 750...1000
GA..E 500 800 1500 - - - @12 48...380 @40 2.4 1030...1930
GAN..S - - - 80 150 300 @12 48..297 @40 2.3  1050...1650
12S01V e = = = 80 150 300 @12 48..297 @40 2.4 1200...2430
GB..E 1000 1500 2500 - - - @12 96...627 @40 2.4 1200...2430
GBN..S = 250 600 1500 @16 48...380 @48 2.4 1200...2430
16 S01V - 250 600 1500 @16 96...627 @50 2.4 1080...1810

03C0T e 2 5 10 - - - 23 %6.186 ©14 23 1 180...280
04C01 e 20 40 70 8 15 20 @4 36...126 @18 27 1 180...230
04C03 e 20 40 70 8 15 20 @4 86...186 218 27 1 230...280
(NCB..M 50 100 150 10 50 80 Q7 36...246 @27 39 1.2 250...500
(NGA..M 500 800 1500 100 250 500 @12 48...387 @40 655 1.3 400...1300
(NGB ..M 1000 1500 2500 500 800 1500 @16 48...387 @48 755 1.3 400...1630

H 07E01T e 50 100 150 10 50 80 a7 66...386 @30 36.5 1.2 180...580
12E01 e 500 800 1500 100 250 500 @12 96...627 @40 465 1.3 315..1115
16 E01 e 1000 1500 2500 500 800 1500 @16 96...627 @50 57 1.3 400...1660
16 E02 700 1000 2000 100 200 400 @16&@12  196..647 @40 57 2.3 515...1445
22 E01 1500 2500 5000 800 1200 2000 @22 96...627 @60 67 1.3 500...1760
22 E02 1200 2000 3500 300 800 1500 @22&@18  196..647 @50 67 2.3 815...1760

\ | |

Single Nozzles & é

Single nozzles are hortunners with

surface for machine nozzle directly 'S [o—

on the nozzle head. For that these Viscosity of melt* F‘L

nozzles are also known as Hot

sprue bushings. >150 Pa's a) high i,

PC, PMMA PEEK, PES,
1. Shot weight based on gating type PSU, PEI, POM
and viscosity of melt L
b) medium - - o A—

2. Major dimensions and heater zones | =60...150 Pas  ABS, SAN, ASA, PBT, L L' v 9

Minimum and maximum value of PET, POM (Copo), PA, o= r—p el |1

nozzle length depend on the PPE, PPO, PPS, 7‘

selected tip shape. Intermediate PCIABS, PC/PBT =

values can be found from the

dimensional table of each nozzle <60Pas o) low ' R

series. All nozzles are externally 5

heated. The numbering of the PP, PE, PS, LCF. TPE

heater zones starts at the nozzle

tip and ends at the nozzle head. 2

L
*at medium melt temperature and
at a shear rate of 1000 1/s Xn - minimal distance between nozzles

2009-05-01 - All rights reserved. Errors and omissions excepted. 4120 For a specific application, please consult Synventive.
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Available manifold series

Nozzle size
v Nozzle series
m 03CO01T e

04C0T  oovveeeesnnens 12 12 17 15

04C03  ooveresns 12 12 17 15
()= 10— 12 12 12 K5

A= L .- - - 10 10 14 2 18 12 20 2 2 2 2 20
IE (YT O I— (CHN I I IR IS B B N R R

171 = A - - ... ... 18 12 20 20 2 2 2 2
m (Y] 3 E— A D e I T O B B I I

16E01 oo .. ... .. . 18 12 2 20 2 2 2 2

117 2 S .- . ... .18 12 20 20 2 2 2 2
B 2 o .- ... ... 18 12 20 20 2 2 2 2

22E02 e .. ... .o .18 12 20 2 2 2 2 2

1. Major dimensions
2. Manifolds in standard shape

3. Manifolds in customised shape

4. Bridge manifolds

NT:open nozzles V:valve gate nozzles

2009-05-01 - All rights reserved. Errors and omissions excepted. For a specific application, please consult Synventive.
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molding solutions Actuators

Available actuators = = E g s = 5 g 5 8 3 g
S = = S S S = = =3 =4 55 S

D S S o S ) ) ) =3 = = ')

N b < <~ ® < ~ ~ % = = <

Nozzle size % %’ ‘>I-2 % % % %’ % = S g %

i i Nozzle series Xc Xc Xc Xc Xc Xc Xc Xc Xc Xc Xc Xc

m 04C01 e

04C03 e 4 - - - 40 62 - - 58 - 55 - -
(NJCB.. M .. 41 - - - 40 62 - - 58 - 55 - -
07E01 e 4 = = = 40 62 - - 58 - 55 - -

m (N)GA..M . - 70 70 70 - - 92 90 - 100 - 101 -
12E01 oeveeeveeieeens - 61 61 61 - - 90 90 - 100 - 101 96

m (N)GB .. M v = 80 80 80 - - 90 90 - 100 - 101 -
16 E01 e o 70 70 70 - - 90 90 - 100 - 101 140
16E02 e = 70 70 70 - - 90 90 - 100 - 101 140
m 22E01 e = 75 75 75 - - 90 90 - 100 - 101 140
22E02 e = 75 75 75 - - 90 90 - 100 - 101 140

1. Actuator bolted to the manifold

2. Actuator in mould plate

/
".’;]"@;\!u,?q

Xc| W ;47:!7/['@

3
ol

3. Dynamic Feed® actuator

. pneumatic . hydraulic

2009-05-01 - All rights reserved. Errors and omissions excepted. 6/20 For a specific application, please consult Synventive.
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molding solutions Material suitability: Open / Valve gate nozzles, size 03, 04 RAWN

Tip shape ———
Version ————
Gating —————
Related
nozzle series
03 CO1 .
03 S01 °
04 CO1 o 4 4 o °
04 CO03 ° ° ° ° °
04 S01 ° ° °
Additional suitability
polyolefines all thermoplastics, semi-crystalline amorphous amorphous all thermoplastics,
i~ and amorphous use tool insert and cold runner thermoplastics thermoplastics use tool insert
Appllcatlon thermoplastics and cold runner and cold runner
Material—l
[ PE T | [ WG 56 WGEI5E EEEE
PP EEE WEEE WEEE EEEE
PEEK o [T [ [ [T ()
oo, | PPS [ (| [en[E | m.)
S¢S | PET [ [ [ [ [ ([
=g  peT [ - (5 [ - [ 1 [
=g | LCcP I I [ I
® £ | PPEPA 0 [ (1 | [6n 0 ]| (|
£Q PA6 . T sl [ .
@ == PA6.6 . T (sl [ T [ [l
PA 4.6 o T () o .
PPA o w0 o [
POM Homo w0 [T [ [mm] . | [ [l
__ POM Copo [ [ [ [ [ [m] [ | (s [ | [ [
" PMMA [ | WmEE
ABS [ | [ M55
ASA [ | (e M EEC)
» 8 SAN [ | [ W EE)
38 PS [ | [ M EE)
S99 | PPE [ (5[5 WEED
S E PC i | E5I5105] G
3 PES | | G [ -]
= PSU | | [ | [ WG] [ - [ | w2l
PEI | | [ | [ MG [ - [ | [wamml
PVC soft o o | o | I o
__SMA [ ] [ [ 1 [ T [ [wimm| [ | (e (1T 1 T |
é’ | pciaBs [ ‘ ‘ T T T [T [ EEEE T 1 T |
=2 | PCIPBT ] | [ ] [ mm G [ | [ (1 | |l
.o
g2 TPE-OISIV EEE T 1 [ ] EEEE WEEE T 1 T |
§ £ TPEU [ | (e [ [ | [mm HEEE WEEC WEEE EEEE
= © —
: | fast cycle [T T ] [ [ T [ [ T [ [ T [ |
- .g colorchange W2 ] || (I [ | [/ HEN HETM
£ g | flameretardant ERCOCIC] [ | [ [l | | [mm | | [mm [
© 9 mineral filed [ ] [ [l [ | [ [mm (| | n[m. [ | [snm.!
S | glasfiber [ 1 [ [l [ ] [ mm [ | |mn[m [ | s
I suitable IDEEE  additional suitability O not suitable
1) consult Synventive  2) use toolinsert  3) use cooled insert  4) direct gating or cosmetic surface  5) coldrunner application

2009-05-01 - All rights reserved. Errors and omissions excepted. 7120 For a specific application, please consult Synventive.
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 olding solutions Material suitablity: Open nozzles, size 07 Y

Tip shape
Version
Gating
Related [\m
nozzle series
CB..E . . . .
(NCB..M ot hd L o
SR8 ° [) ° °
07 EO1 ° ° ° °
Material suitability
for narrow to for narrow to for narrow to for narrow to for medium to
b medium pro- medium pro- medium pro- medium pro- wide process
Appllcatlon cess window cess window cess window cess window window
Material Additives ABCD ‘ ABCD ‘ ABCD ‘ ABCD ‘ ABCD
¢ " PE 00+0 00+0 00+o0 00+0 ++00
PP X X+ X X X+ X X X+ X 00+0 t++00
PEEK X X X X X X X X X X X X 0000 =
PPS + 4+ + + 4+ + + 4+ + XX X0 - - -
© o PET + 4+ + + 4+ + + 4+ + XX X0 - - -
£ 8 PBT 44+ 4+ o+ o+ X X X 0 == =
w
%%’_ LCP + 4+ + + 4+ + + 4+ + XX XO0 - - -
?g PPE/PA ++ o+ 4+ ++ o+ 4 + 4+ 4 XXXO0 - - -
g_aC‘S PA6 o+ o+ o+t X X X 0 - - -
» = PAG6.6 ++ o+ 4+ ++ o+ 4+ + 4+ 4 0000 - - -
PA 4.6 X X X X X X X X X X X X - - - -
PPA X X X X X X X X X X X X
POM Homo X X X X X X X X X X X X 0 -
POM Copo ++ + + +++ + + 4+ + + X X X - - -
[ PMMA X X + X X X + X X X + X 00XO0 ++00
ABS XX +X X X +X XX +X 00X0 ++00
ASA X X t+X X X + X XX +X 00X0 ++00
SAN X X t X X X + X X X + X 00XO0 ++00
* PS X X * X X X+ X X X + X 00XO0 t+00
%% PPE X X + X X X + X X X * X 00X0 ++00
2| PC X X + X XX+ X X X + X 00Xx0 ++00
Eg PES X X + X X X + X X X + X X X X 0 0000
c Q2 PSU X X+ X X X + X X X+ X X X X0 0000
- PEI X X t X X X + X X X + X X X X 0 0000
PVC soft 0000 0000 0000 0000
PC/ABS X Xt X X X + X X X + X 00X0 ++00
SMA X Xt X X X + X X X * X ++X0 0000
. PC/PBT X X t X X X + X X X + X ++X0 000
<4
S o —
)= TPE-O/SIV 0000 0000 0000 - - X - ++00
E S
IR TPE-U + 4+ + + 4+ 4+ + + 4+ 4+ +++0 - - - -
c & =
= o
A: unfilled B: fillers C: glass fibres D: flame retardants
+: highly suitable x : suitable o : depending on application - : unsuitable

2009-05-01 - All rights reserved. Errors and omissions excepted. 8/20 For a specific application, please consult Synventive.
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molding solutions Material suitablity: Valve gate nozzles, size 07 Ri{Y

Tip shape —————» Y L W X
Version ———»| -101 -101 -101 -101
Gating ————» \ v \ \
7 07 |
Related :ﬂ ’\ﬁ
nozzle series |_\ R
CBN..S . . . .
(NCB..M d ot et hd
SR8 ° ° ° °
07 EO1 ° ° ° °
Material suitability
for narrow to for narrow to for narrow to for narrow to
inati medium pro- medium pro- medium pro- medium pro-
App||cat|on cess window cess window cess window cess window
Material Additives —»| ABCD ‘ ABCD ‘ ABCD ‘ ABCD
‘ " PE X X +X XX +X 00X0 ++00
PP X X *+ X X X +X 00X0 ++00
PEEK X X X X X X X X XX00 -
PPS + 4+ + + + 4+ + + +X00 -
® o PET + 4+ + + + 4+ + + + X X0 -
é% PBT P PR +X X0 -
%%7 LCP + + + + + + + + + X X0 o
gg PPE/PA + 4+ 4+ + 4+ + +X00 -
g_“c’ PA6 t+ 4+ ++ ++ +X00 -
» = PA6.6 + 4+ + + 4+ + +X00 o
PA 4.6 + 4+ + + 4+ + XX -0 -
PPA + 4+ ++ + o+ 4+ XX -0 -
POM Homo X X X X X X X X 0000 -
. POM Copo tt o+t fh A & X X X X
" PMMA X X + X X X + X +++0 X X 00
ABS X X t++ X X ++ +++o0 XX00
ASA X ++ + X ++ + 00+0 ++00
SAN X +++ X +++ 00+0 +4+00
3 PS X ++ + X ++ + 00+0 ++00
S = PPE X X +X X X + X 00+0 ++00
ggf PC X 0+ X X 0+ X +++0 0000
s 2 PES o+ + o+t X X X 0 B
%E PSU i ab ab s ++++ X X X0
h PEI + o+ o+t ottt X X X 0 .
PVC soft 0000 0000 0000 o
PC/ABS X X tX X Xt X +++o0 X X -
SMA X X *X X X + X ++X0 00 -
. PCIPBT X X *X X X + X ++X0 00 -
w
S € [ TPE-OISNV 0000 0000 5 = - ++00
£ S
R TPE-U XX to XX +o P H B
c © —
= o
A: unfilled B: fillers C: glass fibres D: flame retardants
+: highly suitable x : suitable o : depending on application - : unsuitable

2009-05-01 - All rights reserved. Errors and omissions excepted. 9/20 For a specific application, please consult Synventive.
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Material suitablity: Open nozzles, size 12 Y

Tip shape
Version
Gating

Related
nozzle series

m GA..E [ ] [ ] [ ] [ ] [ ] [ ]
(N)GA..M . . o D . .
12 E01 ° o ° ° °
16 E02 ° ° ° ° °
Material suitability
for narrow to for medium to for narrow to for medium to for all usual for narrow to for medium to for medium to
Application medium pro- wide process medium pro- wide process thermoplastics medium pro- wide process wide process
pp cess window window cess window window cess window window window

Material Additives

¢ | PE

X X +++ 4 X X X X 0

PP X X +++ 4 0XXO0 0

PEEK X X X X X X X X X X X X X X X X ---0

PPS X X X X X X X X X X X X X X X X 0000

© g PET X X X X X X X X i ar aF aF X X X X X000

=2 PBT X X XX X X X X X X X X X X X X 0000

22 | LCP

gg PPE/PA X X XX X X XX X X X X X X X X 0000

g_";’ PAG X X XX X X XX X X X X X X X X X XXO0

» = PAG6.6 X X X X X X XX X X X X X X X X 0000

PA 4.6 X X XX X X XX 0000 X XXX

PPA X X XX X X XX 0000 X XX X - - - -

POM Homo X X XX X X X X X X X X X X X X 000

7P0MCopo X X X X X X XX ++++ X X X X X X X X

7PMMA - - X - X X X X - -0 - X X X X +++ + 00XO X X0 X ++X0

ABS - - X - X X X X - -0 - X X X X +++ + 00XDO X X 0 X ++X0

ASA - - X - X X X X - -0 - X X X X ++ 4+ 00XO0 X X0 X ++X0

SAN - - X - X X X X --0- X X X X ++ 4+ 00X O X X 0 X ++X0

» PS - - X - X X X X - -0 - X X X X ++ 4+ + 00XO0 X X0 X ++Xx0

%-:% PPE - - X - X X X X - -0 - X X X X ++ 4+ 00XO0 X X0 X ++X0

S5 PC - - X - X X0X - -0 - X X X X ++ 4+ 00XO X X0 X X+X0

ag PES X X X X 0000 X X X X 0000 0000 X X X X 0000 0000

%E PSU X X X X X X X X 0000 X X X X X X X X 0000 0000

- PEI X X X X X X XX 0000 X X X X X X X X 0000 0000

PVC soft 0000 0000 0000 0000 0000

PC/ABS - - X - X X0 X -0 - X X X X +++ 4 00X0 X X0 X X XXO0

SMA X X X X 0000 X X X X X X X X X X X X X00

| PCIPBT X X X X X X X - - - X X X X X X X X - - - X X00
— L

é’giiTPE-OISN 0000 0000 X X X X 0000 ++ +

Eg . TPE-U 0000 W oar b oA g A X X X0

= o

A: unfilled B: fillers C: glass fibres D: flame retardants
+: highly suitable x : suitable o : depending on application - : unsuitable

2009-05-01 - All rights reserved. Errors and omissions excepted. 10/ 20 For a specific application, please consult Synventive.
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molding solutions Material suitablity: Valve gate nozzles, size 12 RN

T|p Shape —> Y L S Vv w w X
Version ——————»] -101 -101 -101 -101 01 02 01
Gating . \ \ ' v Vv v \

T \ /e W .
Related ‘ ™ -

nozzle series

GAN..S [ ] [ ] [ ] (] L] [ ] [ ]
(NGA..M ° ° ° ° ° ° °
12 E01 ° ° ° ° ° ° °
16 E02 ° ° ° ° ° ° °
Material suitability
for narrow to for narrow to for medium to for medium to for medium to for wide pro- for medium to
Aoplication medium pro- medium pro- wide process wide process wide process cess window wide process
pp cess window cess window window window window ; window
when installa-
tion space is
limited

Material Additives —

‘ [ PE 0000 0000 X X X X 0000 00X0 ++00 00 -X
PP 0000 0000 X X X X 0000 00X0 ++00 00
PEEK 0000 0000 X X X X 0000 - - - - - -
PPS 0000 0000 X X X X +X00 - - - - - -
© g PET X X X X X X X X 0000 - - - +X X0 - - - - - -
== PBT + X XX + X XX X000 X X X0 - - - - - -
‘g%i LCP X X X X X X X X 0000 == - XX X0 il ==>°
gg PPE/PA + 4+ 4+ + 4+ + 0000 - - - XX 00 - - - == -
ga_;, PA6 ++ o+t + 4+ 4 0000 == = X X 00 - - - - - -
» = PAG6.6 + 4+ o+ + 4+ o+ o oo [ X X 00 .- - .- -
PA 4.6 ++ ++ ++ ++ - - - - - - XX -0 ° oo 000
PPA ++ ++ ++ ++ - - - - - - XX -0 ° oo 000
POM Homo X X X X X X X X 00 - - - 0000
. POM Copo 0000 0000 X X X X X X X X - - - - - -
" PMMA = c@= NCE X X X X 00-0 0+ +o 0000 +tt
ABS - -0 - -0 - X X X X 00-0 ot+o W A i
ASA - -0 - -0 - X X X X 00-0 00+o b A i
SAN - -0 - -0 - X X X X 00-0 00+o0 P i b 4p i
» PS --0- -0 - X X X X 00-0 00+0 44 4+
%% PPE - -0 -0 X X X X 00-0 +++0 0000 0000
£5_| PC =0 @- -0 - X X X X 00-0 0t +o0 0000 +000
Eg PES 0000 0000 X X X X 0XXO0 - - - - - -
c Q@ PSU 0000 0000 X X X X X X X0 === ==
= PEI 0000 0000 X X X X X X X0 - - - - - -
PVC soft 0000 0000 0000 0000 0000 0000
PC/ABS X X tX X X +X ++ x + 00-0 +++0 000 0000
SMA X X tX X X +X ++ x + 00-0 +++0 - - - - - -
. PC/IPBT X X * X X X *X G 00-0 ++ X0 - - - - - -
— 2
é'giiTPE-OISN --0- -0- 0000 X X X X - - X - + 440 0000
Eg . TPE-U XX to XX *to ++o0+ 0000 +++0 0000
)

A: unfilled B: fillers C: glass fibres D: flame retardants
+: highly suitable x : suitable o : depending on application - : unsuitable

2009-05-01 - All rights reserved. Errors and omissions excepted. 111720 For a specific application, please consult Synventive.
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molding solutions

Material suitablity: Open nozzles, size 16 Y

Tip shape
Version
Gating

W Ly L v
. .
. .

nozzle series

B ocs.c . . . .
(N)GB..M . o . .
16 E01 ° ° °
22 E02 ° ° °
Material suitability
for narrow to for medium to for narrow to for medium to for all usual for narrow to for medium to for medium to
Application medium pro- wide process medium pro- wide process thermoplastics medium pro- wide process wide process
pp cess window window cess window window cess window window window

Material Additives

¢ | PE

X X +++ 4 X X X X 0

PP X X +++ 4 0XXO0 0

PEEK X X X X X X X X X X X X X X X X ---0

PPS X X X X X X X X X X X X X X X X 0000

© g PET X X X X X X X X i ar aF aF X X X X X000

=2 PBT X X XX X X X X X X X X X X X X 0000

22 | LCP

gg PPE/PA X X XX X X XX X X X X X X X X 0000

g_";’ PAG X X XX X X XX X X X X X X X X X XXO0

» = PAG6.6 X X X X X X XX X X X X X X X X 0000

PA 4.6 X X XX X X XX 0000 X XXX

PPA X X XX X X XX 0000 X XX X - - - -

POM Homo X X XX X X X X X X X X X X X X 000

7P0MCopo X X X X X X XX ++++ X X X X X X X X

7PMMA - - X - X X X X - -0 - X X X X +++ + 00XO X X 0 X ++X0

ABS - - X - X X X X - -0 - X X X X +++ + 00XDO X X 0 X ++X0

ASA - - X - X X X X - -0 - X X X X ++ 4+ 00XO0 X X0 X ++X0

SAN - - X - X X X X --0- X X X X ++ 4+ 00X O X X 0 X ++X0

» PS - - X - X X X X - -0 - X X X X ++ 4+ + 00XO0 X X0 X ++Xx0

%-:% PPE - - X - X X X X - -0 - X X X X ++ 4+ 00XO0 X X0 X ++X0

S5 PC - - X - X X0X - -0 - X X X X ++ 4+ 00XO X X0 X X+X0

ag PES X X X X 0000 X X X X 0000 0000 X X X X 0000 0000

%E PSU X X X X X X X X 0000 X X X X X X X X 0000 0000

- PEI X X X X X X XX 0000 X X X X X X X X 0000 0000

PVC soft 0000 0000 0000 0000 0000

PC/ABS - - X - X X0 X -0 - X X X X +++ 4 00X0 X X0 X X XXO0

SMA X X X X 0000 X X X X X X X X X X X X X00

| PCIPBT X X X X X X X - - - X X X X X X X X - - - X X00
— L

é’giiTPE-OISN 0000 0000 X X X X 0000 ++ +

Eg 7TPE-U 0000 ++ 4+ 0000 XX X0

= o

A: unfilled B: fillers C: glass fibres D: flame retardants
+: highly suitable x : suitable o : depending on application - : unsuitable
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molding solutions Material suitablity: Valve gate nozzles, size 16 RiIEY

T|p Shape — Y L S Vv w w X
Version —— » -101 -101 -101 -101 01 02 01
Gating ————» v v v v v
L/ \ /e o EJ-/;
/ i =
Related |'\ j‘\ [ty ‘1“—\
nozzle series
GBN..S (] [ ] [ ] [ ] [ ] ® [ ]
(N)GB ..M D . D o o .
16 E01 ° ° ° ° ° °
22 E02 ° ° ° ° ° °
Material suitability
for narrow to for narrow to fqr medium to fovr medium to fovr medium to for widg pro- fonr medium to
Application —————»| - ZUTEE, Cocs window b R ol
tion space is
limited

Material Additives —

‘ [ PE 0000 0000 X X X X 0000 00X0 ++00 00 -X
PP 0000 0000 X X X X 0000 00X0 ++00 00
PEEK 0000 0000 X X X X 0000 - - - - - -
PPS 0000 0000 X X X X +X00 - - - - - -
© g PET X X X X X X X X 0000 - - - +X X0 - - - - - -
== PBT + X XX + X XX X000 X X X0 - - - - - -
g%, LCP X X X X X X X X 0000 == - XX X0 il ==>°
38 PPE/PA + 4+ 4+ + 4+ + 0000 - - - XX 00 - - - == -
EQ PA6 ottt ottt 0000 X X 00 - - - - - -
» = PA6.6 ++ o+ 4 ++ + 4 - - - - - - X X 00 .- - - - -
PA 4.6 ++ + + ++ + + - - - - - - XX -0 - - - - - -
PPA ++ + + ++ + + - - - - - - XX -0 - - - - - -
POM Homo X X X X X X X X 00 - - - 0000
. POM Copo 0000 0000 X X X X X X X X - - - - - -
" PMMA = c@= NCE X X X X 00-0 0+ +o 0000 +tt
ABS - -0 - -0 - X X X X 00-0 ot+o W A i
ASA - -0 - -0 - X X X X 00-0 00+o b A i
SAN - -0 - -0 - X X X X 00-0 00+o0 P i b 4p i
» PS --0- -0 - X X X X 00-0 00+0 44 4+
g% PPE - -0 -0 X X X X 00-0 +++0 0000 0000
£5_| PC =0 @- -0 - X X X X 00-0 0t +o0 0000 +000
Eg PES 0000 0000 X X X X 0XXO0 - - - - - -
c Q@ PSU 0000 0000 X X X X X X X0 === ==
= PEI 0000 0000 X X X X X X X0 - - - - - -
PVC soft 0000 0000 0000 0000 0000 0000
PC/ABS X X tX X X +X ++ x + 00-0 +++0 000 0000
SMA X X tX X X +X ++ x + 00-0 +++0 - - - - - -
. PC/IPBT X X * X X X *X G 00-0 ++ X0 - - - - - -
— 2
g%iiTPE-OISN --0- -0- 0000 X X X X - - X - + 440 0000
Eg . TPE-U XX to XX *to ++o0+ 0000 +++0 0000
)

A: unfilled B: fillers C: glass fibres D: flame retardants
+: highly suitable x : suitable o : depending on application - : unsuitable

2009-05-01 - All rights reserved. Errors and omissions excepted. 13720 For a specific application, please consult Synventive.
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 olding solutions Material suitablity: Open nozzles, size 22 Y

Tip shape
Version
Gating

Related
nozzle series

22 E01 [} [ ] [ ] [ ] [ ]
22 E02

Material suitability

for narrow to for medium to for medium to for all usual for narrow to for medium to for medium to
Aoplication » medium pro- wide process wide process thermoplastics medium pro- wide process wide process
pp cess window window window cess window window window

Material Additives

¢ | PE

X +++ + X X X X 0

PP X +++ + 0XXO0 0

PEEK X X X X - - - - - - - X X X X X X X X - - - ---0

PPS X X X X - - - - - - - X X X X X X X X 0000

© g PET X X X X - - - - - - - i ap X X X X - - - X000

=2 PBT X X X X - - - - - - - X X X X X X X X 0000

22 | LCP - ---- - - - - - - ----

gg PPE/PA X X XX - - - - - - - X X X X X X X X 0000

g_";’ PAG X X XX - - - - - - - X X X X X X X X - - - X XXO0

» = PAG6.6 X X XX - - - - - - - X X X X X X X X 0000

PA 4.6 X X XX - - - - - - - 0000 X X X X - - - - - - -

PPA X X XX - - - - - - - 0000 X X X X - - - -

POM Homo X X XX - - - - - - - X X X X X X X X - - - 0000
7P0MCopo X X XX - - - - - - - +++ + X X X X - X X X

7PMMA - - X X X X X X X X X +++ + 00XDO0 X X0 X ++X0

ABS - - X - X X X X X X X X +++ + 00XDO X X0 X ++X0

ASA - - X - X XX X X X X X +++ + 00XO0 X X0 X ++X0

SAN - - X - X X X X X X X X ++ 4+ 00X O X X 0 X ++X0

* PS - - X - X XX X X X X X +++ + 00XO0 X X0 X ++X0

%-:% PPE - - X - X X X X X X X X +++ 4+ 00XO X X 0X ++X0

S5 PC - - X - X X0 X X X X X ++ 4+ 00XO X X 0X X+X0

sg PES X X X X 0000 0000 0000 X X X X 0000 0000

%E PSU X X X X 0000 X X X X X X X X 0000 0000

- PEI X X X X - - - - 0000 X X X X X X X X 0000 0000

PVC soft 0000 0000 0000 0000 0000

PC/ABS - - X - X X0 X X X X X +++ + 00X0 X X0 X X XXO0

SMA X X X X 0000 X X X X X X X X - - - X X00

| PCIPBT X X X X X X X X X X X X - X X00

— L

é’giiTPE-OISN 0000 0000 X X X X 0000 ++ +

Eg 7TPE-U 0000 ++ 4+ 0000 XX X0

= o

A: unfilled B: fillers C: glass fibres D: flame retardants
+: highly suitable x : suitable o : depending on application - : unsuitable

2009-05-01 - All rights reserved. Errors and omissions excepted. 14120 For a specific application, please consult Synventive.
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molding solutions Material suitablity: Valve gate nozzles, size 22 Ri{Y

Tip shape ————» Y v w w
Version ————» -101 -101 01 02
Gating ————» v v v

Related
nozzle series

K E

-101
v
TN
22 E01 . L
22E02

Material suitability

for narrow to for narrow to for medium to for medium to for medium to for wide pro-
Application medium pro- medium pro- wide process wide process wide process cess window
cess window cess window window window window when installa-
tion space is
limited

Material Additives — ABCD ABCD ABCD ABCD ABCD ABCD
‘ " PE 0000 ++00

0000 0000 X X X X 00X0
PP 0000 0000 X X X X 0000 00X0 ++00
PEEK 0000 0000 X X X X 0000
PPS 0000 0000 X X X X +X00
© o PET X X X X X X X X 0000 +X X0
(:Eu% PBT + X X X + X XX X000 X X X0
“TZ’,%_, LCP X X X X X X X X 0000 == XX X0
38 PPE/PA + 4+ + ++ ++ 0000 N X X 00 - - -
ga_;; PA6 4o I - 0000 === X X 00 - -
» = PAG6.6 o+ o+ + 4+ o+ 5o o .- - X X 00 .- -
PA 4.6 + 4+t + o+ o+t - - - - - - XX -0 - - -
PPA + + + + + + + + - - - - XX -0 - - -
POM Homo X X X X X X X X 00 - - - 0000
POM Copo 0000 0000 X X X X = X X X X
" PMMA 5 o@ - e X X X X 00-0 0+ +o 0000
ABS - -0 - -0 - X X X X 00-0 0ot+t+o i db ap ar
ASA - -0 - -0 - X X X X 00-0 00+to0 i db ap aF
SAN - -0- -0 - X X X X 00-0 00+o0 b 4
» PS --0- -0 - X X X X 00-0 00+to0 b 4
o
8% | PPE --0- 0 - X X X X 00-0 +++0 0000
2| PC --0- -0 - X X X X 00-0 0+ +0 0000
Eg PES 0000 0000 X X X X 0XXO0
1S
© 2 PSU 0000 0000 X X X X - X X X 0
= PEI 0000 0000 X X X X XX X0
PVC soft 0000 0000 0000 0000 0000
PC/ABS X X + X X X *X + X 00-0 +++0 0000
SMA X X +X X X tX ++ x+ 00-0 +++0
| PCIPBT X X + X X X + X ++ x4+ 00-0 + 4+ X0
w
2o —
2E | TPE-O/SIV --0- --0- 0000 X X X X - - X S ()
Eg . TPE-U XX +to XX *to ++o0+ 0000 +++o0 0000
)

A: unfilled B: fillers C: glass fibres D: flame retardants
+: highly suitable x : suitable o : depending on application - : unsuitable

2009-05-01 - All rights reserved. Errors and omissions excepted. For a specific application, please consult Synventive.
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Designing the interface between cavity and runner

Choose gating type
Criteria:

=>Use best mould concept for an economic production

Gating on

Direct gating cold sub runner

=> Optimum mould filling by optimum number, position, shape and size of gates

Gate mark on
part or sub runner

4
}

5

Dimensions

L Nozzle length, hot
H  Hot runner gate-@

E
&

Vestige with
wittness mark

&
%

Vestige in a dimple
with wittness mark

Criteria
=>Gating type needed

Shape of
nozzle tip

Through bore tips

T

_> short

through

rw bore tip
L

|l W L
= = like Y with
n increased

L
=

Sprue and
wittness mark

&

iy

contact
W surface
l< L
= o
Lﬁﬁ _> =) ke Y vith
dimple

I
lie U with

dimple
i
T ' _> through
bore tip
A \w with sprue
L

likeY |
with sprue

like L with
B increased
contact
surface
L

slim tip
with sprue

s

Choose nozzle type

=>Material suitability of selected nozzle type

Gating of
nozzle tip

Open
with torpedo

Vestige
with / W|thout dimple
Blind bore tips
Valve gate
- extended
blind
ILJ}:HD m bore tip d@
e, wl
Sprue

B

2009-05-01 - All rights reserved. Errors and omissions excepted.
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Designing flow channel and interface to machine nozzle

Choose the nozzle

Criteria:
=>Kind of hot runner system and gating configuartion
=>Maximum shot weight per nozzle

Nozzle size Nozzle style

m J=03 a Single nozzle

Criteria

Thickness x width
of manifold

=>Associated nozzles actuators etc.
=>Gating configuration

Choose manifold and / or inlet bushing

Criteria
=>Machine
=>Process

Machine
nozzle contact

B -0
B -0
B -0z
- L L
L
- M A
Manifold nozzle, face fit v
Manifold
L
H Manifold nozzle, screw fit | | | HE—
]
[ _

Nozzle head for single axis valve gate nozzles Actuator bolted to manifold

&l -5
B -5
_ [
FL M50

2
Tl
=3
V=vimb
gy

Dimensions

WP>==TOr <~
=

Flow bore-@

Nozzle length, hot

@ cut out, front

Hot runner gate-@

Manifold thickness

Manifold width

Manifold cut out, right (above)
Manifold cut out, left (below)

Choose flow control device

Criteria
=>Selected gating type = valve gate
=> Additional pressure control inside flow channel

Valve gate
components

Actuator in mould plate

Melt pressure
control

Flow valve module

2009-05-01 - All rights reserved. Errors and omissions excepted.
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Defining the cavity gate diameter ﬂ

The cavity gate (a) is the last section of the
flow channel where it gates into the cavity.
Number, size, shape and positions of the
gates inside the cavity have great influence
on the filling of the cavity and the features of
the moulded part.

For hot runner nozzles two case can apply:

1. Gating on cold sub runner

When gated via a cold sub runner the hot
runner gate at the nozzle tip is just another
section of the flow channel of the complete
feed system. The gate mark on the cold sub
runner does not have to meet very high
demands. Therefore the hot runner gate can
as big as possible.

2. Direct gating on the part surface

When gated directly on the part surface the
hot runner gate is also the cavity gate which
has to meet very high demands related to
appearance and quality. The gate mark
quality is influenced by several factors:

->Gate diameter

—>Wall thickness of the moulded part
->Part weight

—>Type of plastic

—>Flow rate

—->Temperature control around the gate
->Geometry of moulded part

To choose the cavity gate diameter the graph
shown on the right can be used as a guide
line. It is based on practical experience as
well as theoretical studies. They are valid for
non filled materials. For a specific application,
please always consult Synventive.

Boundary conditions for the graph:
->Direct gating via hot runner

- Thermoplastic material

—>No fillers or additives
->Medium melt temperature
->Medium injection time

lllustrations simplified, schematically drawn and not to scale.

(2]

Example

a)
Cavity gate diameter (mm) Wall thickness (mm) 3
] PEL
V1
] A
i v
] v 25
] LA il ////
] e j 11120
> B //’ d
1 it = — 15
1 A PRy LT
1 / ,// |11 1 ///
i / L | T
i g | L {10
| L 2l —1 L]
1 L1 ///// /,// | 05
1 / | |1 i / p= 1 |1 ——_/ |
i // L1 L1 —
1 ///’ /_/// L
1 /// /’—“—//
11— [
2 3 196 89 2 89 2 3 1z00J6789 2 316056 89
X X X
1 10 100 1000 10000
Shot weight per nozzle (g)
General remaks
Q Shot weight per nozzle: 500 g For reinforced ratios higher than 20%

G Wall thickness:
0 Gate diameter:
- found in the graph:

- chosen Standard gate

for. PP:

- chosen Standard gate

ffor. PP + 30% GF:

2.5mm

2.65 mm

2.7mm

3.0mm

the gate diameter should be be
increased by 10 - 20%.

If the gate is too small:

—high shear rate

—>high pressure loss

->much heat caused by friction

If the gate is too big:
->high vestige
—>bad gate mark quality

2009-05-01 - All rights reserved. Errors and omissions excepted.

18120

For a specific application, please consult Synventive.



pynve n tive Hot Runner Guide ﬂ

molding solutions What is the shot weight per nozzle used for? RN

The term “maximum shot size per nozzle”
denotes the performance capacity of a hot-
runner nozzle, that is, the maximum quantity
of plastic melt that can pass through the o
nozzle during operation without damaging the
nozzle or plastic material.

The reason performance capacity is specified
in terms of weight rather than volume flow is
that it is more readily understandable to the
user, who has usually received information on
the weight of the moulded parts to be
produced.

How to find the shot weight per nozzle (W) is
shown on the right for three different
applications.

1. Several parts per nozzle

=>Multi cavity mould with single nozzle
=>Gating on cold sub runner
2. One part per nozzle

=> Shot weight per nozzle
= Parts + runner (2]

=>Multi cavity mould with manifold system

=>Direct gating on to the part

=>Shot weight per nozzle = part

3. Several nozzles per part W1=W2= 0

=>Single cavity mould with manifold system

=>Direct gating on the part

The maximum shot size that can be achieved
W1= Q
Ww2= D
w-)

=> Shot weight per nozzle = Section of the
2009-05-01 - All rights reserved. Errors and omissions excepted. 19720 For a specific application, please consult Synventive.

cavity which is filled by one nozzle

depends on several factors:

->Injection time

—>Type of plastic: viscosity, additives, etc.
->Runner length/diameter

—->Maximum permitted pressure loss
->Residence time

When the above factors are taken into
consideration, conflicting requirements may
arise in some cases.

Flow channel as big as possible:
—>low pressure loss

—>low shear rate

Flow channel as small as possible:
—>low residence time

->good melt exchange

The values for the maximum shot weight of
Synventive nozzle have been derived from
practical experience as well as theoretical
studies. They are valid for non filled materials.
For a specific application, please always
consult Synventive.
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Thermal expansion guide lines 1Y

During production the temperature of the hot
runner system will be much higher than the
mould. This temperature difference results in
a higher thermal expansion of the hot runner
manifold relative to the mould. This difference
must be allowed for in the design of the hot
runner to ensure correct alignment accuracy
for sealing and thus correct function of the hot
runner system. All guidelines shown here are
based on the following criteria.

1.2311, O = 129 +1081/K (Standard)
>1.2316, 0L = 10.8%10°1/K

1. Adjusting the nozzle length

When at operating temperature the nozzle
must fit accurately into the mould cut out. It
must not touch the mould except for the fitting
diameter and should be the correct length so
that it is neither protruding nor standing back.
This is achieved by designing the nozzle
shorter, considering the expansion when it is
heated. The nozzle length “L” in the catalogue
always refers to the hot condition which
should also be the mould dimension at
operating temperatures.

Example
AT=200°C _ 226 mm _
L =226 mm > Lrt= 100258 =225.418 mm

2. Pre-load on the manifold when face fit
manifold nozzles are used

The sealing interface between face fit mani-
fold nozzles and the manifold depends upon
the correct load applied by the manifold due
to thermal expansion. This is achieved by
having the an expansion gap between the
manifold support pads and back plate when
cold to allow for thermal expansion but also to
apply the correct load when the system is hot.
The correct expansion gap “Z” can be calcu-
lated by using the rules shown on the right.
Example
fAT:‘Sging-) Z =50 mm s 0.00258 = 0.079 mm
3. Ratio of pitch dimension and nozzle
length for screw fit nozzles

The thermal expansion of the manifold makes
the nozzle head of screw fit manifold nozzles
move while the nozzle tip is fixed inside the
mould cut out. This leads to the nozzle being
bent. In order to allow the nozzle to bend
without being damaged the nozzle must be of
a certain minimum length. As shown on the
right, the minimum lenght of a screw fit
manifold nozzle must be half the size of its
pitch dimension.

Example

= X =500 mm L =min. 250 mm

L

il

M _A

The information shown here refer mainly to API proudcts.
For APT products please refer direclty to the technical documentation or consult Synventive.

Y4

).

Cold T1 =T2 = Room temperature

T1>T2

Hot T1= Melttemperature

pi
9 fF E
Cold Hot
Lrt L
L=Lrt #[1+(ATxa)]
L=Lrt*Qe  Lrt =&
Cold 7 Hot
= (M *AT*o) -0.05mm

Z=[Mx(Qe-1)] - 0.05mm

X=3x*L

Qe

M
(mm) 100

T2 = Mould temperature

AT=T1-T2
AT =100 ... 300 K

1.004

1.00387 4
|
100324

Qe =1+(AT*a)

1.0035

1.00323 1/

1.003 i
.0025
1.0025 2711.00270

1.002 1.0019 100216

1.0015 71.00129 1.00162

1.001

1.0005

200 250 300
AT (°C)

|
|
|

QS

¥ —1.231
y ----12316
| |
I |

1.000 i
0 50 100 150

Z (mm) for AT =
150 | 200 | 250 | 300

0.00 0.02 0.05 0.07 0.09
0.00 0.01 0.03 0.05 0.07

Steel

1.2311
1.2316

37

1.2311
1.2316

0.00 0.03 0.06 0.09 0.12
0.00 0.02 0.04 0.07 0.09

43

1.2311
1.2316

0.01 0.05 0.08 0.11 0.14
0.00 0.03 0.06 0.09 0.11

50

1.2311
1.2316

0.03 0.08 0.12 0.16 0.20
0.02 0.06 0.09 0.13 0.16

65

L (mm)

600
500
400
300
200
100

EER =
acceptable

L

L~

incorrect! ——
| |
e NN
0 300 600 900 1200 1500 1800
X (mm)

2009-05-01 - All rights reserved. Errors and omissions excepted.
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