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4 Installation and adjustment of the HR system

This chapter describes the steps for instdiiRgyiséem in the injection mold. Pleaselidergifg$sary dimensions
from the customer drawing for the SynventiterhR sys

4.1General instructions for installation

@ To ensure long longevity and and correct opénatioll The prescribed torque values of fittings aec faisédin
actuator, we recommend using an operating fluid tha be met, using a torque wrench to properlyl torque al
complies with the requirements of classifid@id8 21  fasteners to specification.
pursuant to ISO 4406. The coolant used should be.
properly modified, e.qg. filtered water witlc@unceaitin
and frostproof agent.

All parts subjected to thermal and dynamibaitriess s

treated with high-temperature assembly pasie€anti-

compound) to guarantee an easy release of the

@ Power cables and fluid distribution systemseshould  connections. This especially applies to screwed
installed loosely, making sure they are nosedimpres connections between the manifold and themgkettion
during assembly. Keep in mind the heat expﬁm‘sior\‘)f

HR system during operation. Whenever installing any threaded componenenr faste

always use high-temperature assembly pasiee(anti-se
@ During assembly, the HR system and the injection mocompound).
shall have the same temperature. SynventivenitR
are designed to be installed and removed frchah
room temperature. Installing or removing HR systelisAfter each dismantling and before each asskenbly of
while hot could result in damge to the mattRor the HR system replace all sealing rings.
system, or both.

syst . . :
eﬁn tDurlng assembly, avoid moisture on all surfaces.

@ All Synventive systems work with alternatingralirren
the operating voltage of 230V +10%.

4.1.1 Requirements on the injection mold

This section defines design and technical retguéeseatial for the faultless operation of/dmi8yHR system.

@ The planned injection cavity shall be designed as @ All surfaces processed shall have a mediumsoughnes
instructed by Synventive to ensure suitdldity of f level of Ra 1.6 at the maximum after processing. If
distribution systems and minimal heat cortiection. |  roughness is greater, leakage may occur on the HR
therefore necessary to provide sufficientdityld rigi system, resulting in severe and expensive damage.

@ "Balancing" only applies to Synventive HR figstsm#E Nozzle length expansion due to heating steallibtotak
related to runners and balanced part fillegrenid th account at the nozzle tip face, so the nezaeshiplf
producer!s responsibility. be placed so that it is opposite a piece ofiiatbtic

minimum thickness of 0.5 # 1(0.9@2r 0.049uring

@ All dimensions specified in the customer dyving ap injection

the reference temperature of(B8°E)
# In the area of the nozzlels inlet hole, itdanydoasse
replaceable hardened inserts with the minimean requi
hardness of 52 +2/-1 HRC.

@ The machine nozzle outlet diamatghife nozzle !
inlet bushinghall be made with a tolerance of 0/-1 mm
(0/-0.04")

@ The machine nozzle shall be centered withortrspect t
inlet bushing. The inlet bushing shall be esntered
instructed by Synventive using a centering ring and
secured against lateral stress.
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@ All nozzles, except for SR16, SR20, SR24, drids, T4

T24, all injection nozzle tips and all suppoitselem
(central support, support ring and suppateoller)
supplied with extra trim stock and the mold produce
needs to adjust them to fit the injection ngpidttaki a

account the specific heat expansion of the componen

If the hoses and pipes leading to the injdetion sys
actuators are not part of Synventive!s supjegfitire

dimensions for them.

The design of all cut-outs and contact surfaces sha
comply with the requirements submitted by &ynventiv
Contact with any other surfaces will comprpmarise pro
temperature control of the Synventive HR system.

To ensure the static stability of the HR systenolas
use the supports supplied together with thesgstem,
pre-fitted.

mold producer has to prepare a space Withtappropﬁa To ensure support of the hot runners in treremztle

is necessary to screw the clamping plate arntythe ca
plate together with a radius of approx. 80 #3.04% mm

To avoid leakage between the manifold andetheanozzl! 3.94"using two opposite screws, min. M10 as per

pre-load of 0.1 r{r004"s needed for nozzles SR16,
SR20 and SR24.

To ensure a correct gate break point, it isynézessalll
control the temperature around the runnengaint usi
temperature control system.

The thermal transfer losses of the HR systwm shalll
compensated by corresponding temperature control
(cooling fluid) channels. Appropriate coolielg chann
must be incorporated in the appropriate aeeas of th
injection mold as specified by Synventive torepsur
HR system operation.

To facilitate assembly, install any threade@wetzmpo
using high-temperature assembly paste (anti-seize
compound).

The operating safety of our Synventive HRsystemgyi
based on the assumption that the molds, irgletstion
and injection molding machines intended ford¢teem ha
sufficient stability to withstand deflecticnfated avith

adequate temperature control systems, whigh properl
manage the heat loss from the Synventive HR system

Hot Runner User Manual

DIN912-12.9. Both plates must be sufficiestlpsitid
avoid flexion under clamping and injection. pressure

When the valve pin is mated with the nozhle fiace, t
geometry of the pin shall be fitted with doeadiiag
originally specified/ supplied by Synventive.

All mating surfaces and surfaces that com&ttto con
with plastics that are finisheddeterthambeshall be
made with a roughness of Ra 0.8.

All mounting threads in the manifold shallcheinged
installation and disassembly of the HR systieen from
injection mold.

W Atter disassembly of the HR system, the algigal se

rings shall be replaced with new sealing equseb r
by Synventive.

The support rings and support elements ofitimehot r
body shall mate with the hardened surfaces with the
minimum required hardness of 52 +2/-1 HR@etf harde
inserts are not applied, it is necessary tmlgsplaten

Spot deformation due to the effect of these support
elements.

Each nozzle shall be fitted with two screwoosnnecti
The screws shall be fixed in the manifoldtensstain
caused by thermal expansion, i.e. preventing plate
deflection.
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4.1.2 Requirements on temperature control

@ On your system it is necessary to clearlyedefine th @ Not more than three actuators can be connexésd in s
applicable connection points of hydraulic abd coola in any single cooling circuit. The connectiertteimmo
distribution systems to make sure that Synventive  three actuators will result in insufficientwbatimg
Customer Service could easily install the HR system could lead to severe and expensive actuator damage.

@ Most commonly available systems can be used foilll Temperature sensors are positioned to prosie preci
temperature control. In case of any unceetzsely, pl  temperature control. Never relocate a temgamisdure s
contact Synventive Customer Service or Technical ~ without first contacting Synventive.

Support. @ Connection cables must never be in contackiwith the
@ The power interface between the injection theld and manifold.

temperature controller comprises connection boxe

either the wire management channels of thesystem,

directly on the injection mold. The connegti@t sup

are in accordance with your specifications.

Synventive HR systems shall be always opegated with
single temperature control system. The ugaeyf multi
separate control systems can cause poor temperature

stability.
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4.2|stallation of HR systems with sliding (suppagy) nozzles

The following pages use numbers for the ipditddofihe HR system based on the figuneage tiisways tighten
screws with the torques indicated in the téeg@e}ab

Parts of the HR system with sliding
nozzles

1 Support ring

2 Insulation plate
3 Nozzle tip

4 Support roller
5 Central support
6 Positioning pin

7 Cavity plate / nozzle plate

8 Clamping plate
9 Spacer plate

Fig. 16: Diagram of an HR system with sliding nozzles

4.2.1 Nozzle tip adjustment

In some cases it is necessary to adjust thigpsdezibe cut-out shape for the injectetheanbifle tips are too long,
they have to be removed and cut shorter.

A Warning

When removing the tip from the threaded nozzlesteséhe nozzle body using an engineer!s wrench at
the hexagonal section.

During dismantling, the nozzle body couldttgraiohg with the tip, which could resutbaidivg.

When cutting nozzle tips short, make sure notddes beyond point FO, as described in the customer

drawing.
Synventive Molding Solutions Hot Runner User Manual Revision 0.3
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4.2.2 Nozzle installation

11

1) Check if the nozzle cut-out is sufficientsigmgscribed in the
customer drawing. The nozzle must not be inraidastand on
the tip / face in cold or in hot con@tgph7)
!
Nozzle cut-

[
1
~—  out

Fig.17: Nozzle cut-out

‘@' Advice

You can test by applying plasticine or any otimeitasi substance on the nozzle tip and by subsequent

visual inspection.
E
f

2) Check the mold plate dimension toleranceddoetherp of the hot
runner nozzle tip. The dimensions and toleespesited in the

|

Dimension

customer drawirfgig.18) tolerances

Fig.18: Mold plate dimension tolerances

3) Using spotting paste, check if the nozzle peapsidy the contact

surface in the cut-@kitg.19) Contact

'surface

|

Fig.19: Contact surface

4.2.3 Central support and support roller adjustment

Various central supports are used for variatt®preeiies of the manifolds. Proceed asdeplewsing on the
specific central support used in your HR system.

Synventive Molding Solutions Hot Runner User Manual Revision 0.3
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4.2.3.1 Central support adjustment for manifolds VC and VD

>
/
. A
1) Determination of dimension Lcs: Measure dimdndiorzsid B of a
the central support (5) and the installatigfidn@@Calculate @ Y
dimension Lcs as per 4. — o
-l
/

Fig.20: Central support of manifolds VC/VD

'

2) Determination of dimension Lsp: Calculate dirsp(fSm21as B
per 4.

| B

Lsp

|
N

Fig.21: Support roller of manifolds VC/VD

j 15
3) Adjust the central support (5) and the supp{f) tolimake sure
that the hot runner manifold bears uniformiyoaaléheead contac
faceqFig.22)See 4.

Nozzle head face

Fig.22: Nozzle head contact face

Table 2: Dimensions of manifolds VC/VD and
the support roller

4) Calculation of dimensions Lcs and Lsp: x1= Depth of installation of central
support in the manifold
For manifolds VC/VD, dimension Lcs is caldagtidsdermula: Les=  Length of central support
Les = (B+lc) " 0.01 +x1 Lc= Depth of insertion of central
Dimension Lsp is calculated as follows: support
Lsp=B " 0.02 Lsp=  Support roller length
B= Gap under the manifold
Synventive Molding Solutions Hot Runner User Manual Revision 0.3
Current version at www.synventive.com -22- . AD 260S reserved.

Errors and omissions excepted.



Q . e
IS'ynventive o

molding solutions 4 Installation and adjustment of the HR

5) Check the contact surfaces of the central Supporg plueing out
and screwir(§ig.23: Central supporhe edges of the central
support (5) shall not bear on the manifoldaffgaiss, the issue
must be resolved by the corresponding bevelingtef £dge of

the central support (5).

Fig.23: Central support blueing out

4.2.3.2 Central support adjustment for manifolds VE and VF

1) Determination of dimension Lcs: Measure dimamdite Blepth ¢, mli
of insertion of the central support(fY 12&)Calculate dimension 9 Y
Lcs as per 4. A

]

Fig.24: Central support of manifolds VE/VF

y _

A

| B

2) Determination of dimension Lsp: Calculate dirsp(lSm25as y -
per 4.

Lsp

=

Fig.25: Support roller of manifolds VE/VF

T

3) Adjust the central support (5) and the supp{f) kfl cutting to
make sure the hot runner manifold bears umiforenhorzle head
contact fac€fig:26)See 4.

Nozzle head face

Fig:26: Nozzle head contact face
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4 Installation and adjustment of the HR system

4) Calculation of dimensions Lcs and Lsp: Table 3: Dimensions of manifolds VE/VF

Les= Central support length
For manifolds VE/VF, dimension Lcs is caldnigtddsusrmula: Le= Depth of insertion of central
Les = (B+Lc) " 0.01 support
Dimension Lsp is calculated as follows: Lsp= Support roller length
Lsp=B " 0.02 B= Gap under the manifold

4.2.4 Positioning pin adjustment and manifold instatiatio

1) If your nozzles have sealing rings, make sare tbeyved from
the nozzles before the next(§tigp27)

Fig.27: Sealing ring removal

2) Insert the positioning pin in the specifiediipletae manifold on
the nozzles, the central support (5) and thersliprsofdjFig.28)

Fig.28

3) When the manifold is seated, check the postilmwande of the
positioning pin. The positioning pin shall théapdaaly in the
groove and shall have an allowance in allentt@englio
accommodate HR manifold thermal exd&si>9)

Fig.29: Positioning pin and groove

4) If the positioning pin does not have a suiffievanica as per the
customer drawing, you may need to deepen thegreode.

5) Check the matching between the manifold sulfdiwesaezrles,
the central support (5) and the support ralErg(dlueing out.
The manifold shall bear on all surfaces umifftatlyain particular
on the nozzle head contact face.
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4.2.5 Check of manifold top

1) If your nozzles have sealing rings, make sare tbepved from
the nozzles before the next(§tigp30: Sealing ring removal)

Fig.30: Sealing ring removal

2) Screw the adjusted central support to the emahifalcthe manifold
on the support rollers and the ndEztp31)

Fig.31: Central support screw attachment

Parts of the HR system with sliding
nozzles

A: Dimension A, gap between the mold
plate top and the manifold top

a Remove sealing rings in advance
b Manifold top
¢ Mold plate top

Fig.32: Check of manifold

3) Screw the manifold together with the mold pteteljérk if the top
of the HR manifold (b) is still flat and dixl doe flo fastening.

(Fig. 33)

Fig. 33
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4 Installation and adjustment of the HR system

4) Fasten the mold plate (7) with the attached toahdadpacer plate
(9).

5) Using a micrometer depth gauge, measure dinm@)siovatious
points. The spacer plate (9) shall have thes&om gize manifold
at all points to guarantee the uniform maéraaofping plate (8)
to the support rollers (1) kigy.32: Checkrofnifold

4.2.6 Support roller adjustment and expansion jointusement

When the system heats up, the defined prelbaccsbaiéd between the mold plate and the Ry stethermal
expansion to guarantee the system!s operabéy. and

1) Measure dimension A and support roller leng#iofdimnes).
(Fig.34)

Fig.34: Dilation joint Z in cold condition

2) Grind the support roller length (dimensionacimsy&the pre-
defined expansion joirfFiy.34/Fig.3Betermine dimension Z from
the customer drawing or from the table belogioDimesnshall be
calculated using the following formula:

Lms=A-Z
Fig.35: Dilation joint Z in hot condition
Table 4: Support roller dimensions
Lms = Support roller length
A= Gap above the manifold
Z= Dilation joint
T= T+ T
T, = Melt temperature
To= Mold temperature
Synventive Molding Solutions Hot Runner User Manual Revision 0.3
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4 Installation and adjustment of the HR system

Table 5: Expansion joint Z

Manifold Z (mm) for T (K) =

production Steel
0.00 0.05 0.07

Dimension

1.2311 0.02 0.09
VC 37
1.2316 0.00 0.01 0.03 0.05 0.07
1.2311 0.00 0.03 0.06 0.09 0.12
VD 43
1.2316 0.00 0.02 0.04 0.07 0.09
1.2311 0.01 0.05 0.08 0.11 0.14
VE 50
1.2316 0.00 0.03 0.06 0.09 0.11
1.2311 0.03 0.08 0.12 0.16 0.20
VF 65
1.2316 0.02 0.06 0.09 0.13 0.16
Recommended R
i POM, PVC PBT, PS, PEI
p ABS, PC

Warning

Incorrectly adjusted support rings could resuftigh heat stress and plastic leakages in the inject
mold (HR cutout).

Comply precisely with the dimensions spduifiedsitomer drawing.

4.2.7 Final assembly of the HR system and the mold plate

1) If the nozzles in your HR system are fittedlinglrisgs, release
the manifold from the mold plate (7) when théssydpested and
insert the sealing rings in the nozzles. gty gbaling rings
always stand slightly proud above the nozztemtseadace upon
first insertio(Fig.36)

Fig.36: Sealing ring insertion

2) Screw the assembled and adjusted hot runnertogetitiel with
the mold plate (7).
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