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High-Speed / Closed-Loop Hybrid Injection Molding Machine
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AF Hybrid injection Molding Machine
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I The AF series has the following features:

« An injection unit equipped with an electric motor for feeding and an electric motor for charging,
which are accurate and energy-saving.

* Designed with a highly rigid clamping structure and a single cylinder injection structure, suitable for

high speed injection.

A hybrid structure with a double-loop system to reduce the cycle time.

Adopts a new controller with a response rate of up to 2ms.

Suitable for high-speed injection molding of electronic parts and ultra thin-walled products.

AFRIABF NGRS THERBEMHREESM - —  The Hybrid Injection Molding Machine (AF Series) combines
EE LW A - — S ER R both hydraulic and electrical structures. On one hand, the

electrical system enables the machine to process at high
MR AT - REZ  AFRFARLUERZE  accuracy whilst consuming less energy, on the other hand,

“iﬁ!ﬁlﬂﬂﬁ&?ﬁﬁﬂi 2 ﬂ]ﬁﬁﬁﬂﬂgmﬁminﬁag the hydraulic system maintaing the specific feature of hﬂldlng
the high pressure. It is cost-effective compared to its Fully-

EROPIE - T B AR (5 St R R E PO - Electrical Injection Machine counterpart, likewise it effectively
improves enargy consumption and inaccurate precision

: ) 2 (issues encountered in the traditional hydraulic systems)

RRABMARDSLRERNEZREERDE - i’ and also largely reduces pollution and noise issues.

WFHE N REEME S A RtiE "R

EAEISEERNEH | - AF series is equipped with a ngw highly rigid structure and
a German made closed-loop high response servo valve.
Traditional hydraulic injection, which is the most energy-
consuming action, is replaced for an advanced electric

screw drive structure to reduce energy while charging.

< AF-200: 327EHM
AF200: 32 Cavities of Syringe

1TE R
17" Light guide plate molding
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Comparisons between Hydraulic and Hybrid Injection Molding Machines

)=

Feature

EIRE
Screw position precision

BEMEERME
Stability and repaatability

2 4 S 0 R e
Response and speed reaction

B8 5 kb

High-speed injection

e EEMBED
The ability to perform thin-
wall and high speed molding

i

Purchasing and installing cost

AFHRMSI.
AF Hybrid

INEEEEEE - SRR
Adopts an ESD structure to fill
material, which achieves better
precision.

FAMBEREY - BEMRERMES
Adopts a closed-loop system,
allowing good stability and
repeatability.
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Adopts a high-response servo
valve and controller that responds
quickly to speed changes.

HEBLACC
ACC compatible for high speed
injection

EBCACC - FIAR R BRI TE RS -
e e AR - KA A ES
Durable and suitable for thin-
walled products or high speed
molding using its ACC, servo valve,
and rigid structure.

Pl il

Cost-effective.

A ICTH
Precies 3C paris

e B =
Hydraulic

HERTEA - EIMERE
High inertia, results in slight
Precision iNaccuracy.

FEERERE - EREE
Adopts an open-loop system,
making stability inadequate.

FEAHER - EEEE
Adopts a general hydraulic valve,
making response inadequate.

AIFBACC (1nes)
ACC available
(with additional charges)

EHENER
Requires particular enhancemets
to achieve it

IR

Relatively low.
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| Eﬁﬁ!ﬁ Specific Features
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| High Rigidity Clamping Unit

® The highly rigid clamping design has upgraded its rigidity, for up to 30%
stronger, compared 1o conventional one; and also it is free from mold
deformation,

# The high-speed single cylinder design is more suitable for high-speed injection
molding compared fo the conventional double cylinder,

| LUBEMH %%
AR ERRE - RS
MRAEE  WEHES -

| LUBE Lubrication system

The circulatory lubrication systam
distributes oil equally and achieves
highly efficient lubrication to enhance
toggle life.

I ECER (RE)
LA R i Ao e sl - JEERENE T B AIA] R
+0.5mm * BENERTEEE -

| Patented mold position device [optional)

With the flow proportional control valve controlled
by software, the positioning can reach =0.5mm
under the best conditions, to ensure the stability
af high-speed molding.




| ACCHERS
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| ACCumulator System
Equipped with a quick
responding ACC that
supplies energy for
high-speed injection. I EHESMNESE
o ERMAEERESENERE  WREMERNE
ElE)z & EE - A AHNER R R
B -
o (EHRE R ERRE - SR HEEMEERHER
20-30%

| ESD Charging System

& Adopls a high-response eletric motor for its matenal
feeding system 1o attain simultaneous movements of
mould opening (or clamping) and matenal feeding,
thus shortening cycle time and achieving high
performance molding.

& Adopts an ESD (Electric Screw Drive) structuna, thus,
reducing powar consumption during material feeding
by approx. 20--30%.

| EMRREMEE RS
EARE2 EEEE - AR A R A
i EARSERREM -

| German made MOOG Closed-loop Servo

| HEEmoE (BE) Valve System
BESHE - AT ENEES The AF Series is equipped with a digital closed-loop
S0F MW YEIEENE YA - garvo control in its hydraulic system and is aided with

an innovatively designed Servo Check Ring, thus,
l Injection Compressing (optional) guarantees the best stability in a product's waight.
Suitable for producing thin-wall, large
area and precision products, such as
Light Guide Plates for LCD monitors.

HAF eries |4



I ?jllill “J'_I: Injection Unit

* M¥EEREL0.1%

o EERIESIME 11
 EREHBIZEHIMEL.5%

o SRR R R UM ER0. 1mm

AFRFIZRRMNNREDERESEDREH - 1§
WEhBe HEREEANEE B LEr "R
SRIRERWhES M 4 (Electric Screw Drive) * &2 E{FR
o 5 0 IR 28+ B A B R 700mm/sec (RHEHEE) -
FHEFHR—HEHHER - SR —RWEHH
ZEHFRE - FRESHERRFE - MFAHREZE
EhAGIRET MR - IDWER EEE - BMAHEER
BEMEEZRNHY -

et - MEESME s BICE - BEAE

WH R E20-30%AE - LMW BEERH L
TN - RERMBEAFEEES - AEEEMNEE
M #cEESNERMENRcCRTHEES - o0
HEWEER - HWCD CASE ~ Smart Card ~ SDEHEF -
WA - EERE - MEEEE -

| EEHE
o BAHHEREE : 350-700mm/sec ¢
o B HDNEEEME 1 25ms «

HHEE Injection Speed {mm/s)

_ﬂmj_ AF T FUAF sories (25ms)
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Injection Speed profiles (l)

time (sec)

* The toclerance level for charging speed is less than = 0.1%.

» Time control accuracy of 0.1 seconds.

» Back pressure and holding pressure precision control of £0.5%.
= Adopts a linear magnetic scale with an accuracy of up to 0.1mm.

The AF series adopts the latest Electric Screw Drive
technology and the newly designed single cylinder
injection structure, together with a German made high
response closed-loop servo valve and an accumulator,
to achieve a maximum injection speed of up to 700mmysec.
So, it is suitable for producing tiny, ultra thin-walled, and
complicated 3C electric precise products like light guiding
plates for LCD monitors, ultra thin-walled containers,
thin-walled CD cases, smart cards, smart media-cards,
connector tools, precise gear wheels, etc. The single
cylinder injection adopted in the AF series has better
advantages over double cylinder injection. Without the
balancing issues, single cylinder injection is more flexible
and suitable for high-speed injection. The naw "AF" series
is equipped with an Electric Screw Drive, denoting a
motor-driven screw. Therefore, motion control is more
precise with its high dynamic response. Also, overall
performance rating is almost the same as an "All electric”
machine. If compared with a conventional hydraulic maotor,
the ESD device does save energy, especially when it
comes with a Double Vane Pump, and the German made
accumulators (all standard on AF series); it saves energy
up to 20-30%. Moreover, the cycle time is reduced since
the charging motor no longer requires hydraulic power
as it is driven by a servo motor when the maold is opening.
The mold is opening; working as a "double-loop” method.

I High-speed Injection
e Maximum injection speed range: 350-700mmysec.
# [njection speed response is around 25ms.

HHEE Injection Speed (M)
&0

0 0,03 0,06 0,09 IJ.I1 2 ﬂ.lli 'D.IIE
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Injection Speed profiles (II)



Hm“ﬁ Clamping Unit

* WIRFTEO.05mm
o RERFEINGE - ERARRZEGANS
o BRHEEAIREL0.5mm

M E RSN 2B RS - AR R T
LM ENR R - FEERM RS ERRE
- FETH - BTEMGREEEMEFHOBN
BENEREHOEAMEEREN  SAEEERE
it - HESEFEASEM AR B EMMEE
¥ -thHBAERBFALUBEREFDHURDHARSR
it BRAREAEEER -

teF) - WoEES HET R 2 - SR HERSL
FHER T #E A #7(Finite Element Analysis) 17 # 128 &
MDA EER - LEEEMEERREM - TR
R - TEARAMESEBESE  BElEe
ME) - ErfLLMARTEN  CTRESES -

= B AR R

N R A R M P B - ORI AR YA R
R R AR/ R -

® The platen parallelism is at 0.05mm.

¢ |t's featured with a low-pressure protection function,
ensuring the mold and person's safety.

» The precision level for opening mold position setting
is within+0.5mm,

When designing injection machines, the rigidity and
durability of its structure are given much considerations.
This is due to the increasing demand required for
continuous high-speed processing needs. Therefore,
FCS employs Finite Element Analysis (FEA) to study
the operation of its injection molding machines. This
analysis gives the designer a better understanding of
the strain and pressure distribution within the machine
during cperation so as to aid in the design of a more
durable, stable and safer machine. Through detailed
analysis, FCS is able to maintain a high standard of
operational consistency. Thus helps reduce vibration
and the product's chances of structural failure. Molded
products are deeply influenced by the platen & mold's
deformations in dimension and shape. That is why, in
order to assure consistent quality in injection molding,
the AF series adopts a whole new set of platens with
high strength and stiffness to reduce the platen deformity.
The Germany made seals installed in the clamping
cylinders are capable of high-speed operation. The
"LUBE", Lubrication System installed in the machineg
reduces ail consumption thus achieving all the
requirements for high-speed injection molding.

I High-rigidity Clamping Unit

The upgraded rigidity and strength assures minimal
mold deformation during molding process.

lﬂ.m
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AFETIWR:E / AF Seres Daformation

Fit bR @ / Other Machines Deformation
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"E!i Control Unit

| ERi5E | Specific Features

- ASREEERNINEGE  PEERHERERESNEN - « A multi-level password protection function is used to record

and limit the parameters modification from various lavels of

- RERHNERHRHLETE  EEsESHEyE - T

Provide statistical process control and injection waveforms to

USBRHFERGH - RSN - B EEFEEREH - improve production quality and afficiency.
. 195 W AT : SI:G:EEVE::N access to USE data, mold parameters and display

(USE ~ 81780 ~ Ethernet » EtherCAT ~ Sercos II) ¢

Multiple communication interfaces (USB, serial interface,

. ZIBOPCIHE + BIMIEC-6113188 + SR amaEy  Chemet EtherCAT, Sercos i,

Pk =Nl e » Control supports OPC protecol and has a modular design to
egasily maintain the software and hardware.,

P BHEERHESHEE - * Multiple languages are available for users.

o SNSRI EO 1 WA ER ] - LR F ke S - * Barrel heat zones are accurate to 0.1 degree G to ensura
stable material plasticizing.

* fUSEWIMEO. 1mm « AT AtER R (ETTER - - Screw position is controlled within 0.1mm to precisety control
shot size and cushion position.

ERARES R L - Mold information upload and download.

A AR R BT R RO - » Machine downtime status display and recording.
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Hﬁﬁﬁﬂﬁm Standard & Optional Accessories

EREB ITEM

Shicld for injection

Shot-off Nozzia

Bi-alloy Screw/Bamal

Sliding material feading devica

Rotary type of connection of hoppesr

Oiln &8s bearing (Toggle)

Stesl bearing (Toggle)

T-slat platen

T-slat board

Insulator shesls

Check ring of modd (Replaceala)

Article Coliacting Channal

Prneumatic gate

Water manifold-8 in & B out (copper)

Waber manificld-10 in & 10 oul (copper)

CE mark

Blactric motor for material charging

Hydrulic motor for material charging

Mold opening positioning device

Mulll-stage back pressure control (Screen sel ugp)
Muti-stage back pressurs control (Screen st up and display)
Closed-loop control for injection

Auto lubrication system for toggho (1 sat)

Auto lubrication system for toggle (2 sat)

Toggle kibrication - Grease

Tospgla lulbrcation - Gear ol

Single cone pulling device

Dioubie com puling dirdca

Four com pullng denvdico

Unscress denicea by tmer or counler

High presssune filter for pump

Close loop for system pressune and Bow

Dol loops ystem (mold open-screw charge start)
Parallel movement for material changing & mold eecting during mold opening
Multi-connection pump lor power saving

Servo power saving system

Injection comprassion

Termperatura control of injection nozzle
Termperature display of material feading section
Ternperature display & control of material feeding saction
Magnetostriction meler for injection

Linear pofantiomater for ingection camage

Linaar polantomater for clamping

Lingdr polantiomator for ajection

Air ajecior sats

Photo cell drop-oul chacking devica

Ol temperature display for hydraulic system

CHl temperatune display & control

FCE-65005 controller (colord ey scroan:KEBA)
FCS-6500 controlier (color & touch screencKEBA)
Porwinr stabilizer bor controlar

Thraa-color alanm lamp

CE safty socket

Power sockat (1 10V/220V)

Main power breaker

24 hours auto-preheat for bavel sets

Tri-safty denvice: mechamcal, ydrauks and slectnical
Hoppar drysr

Auto loadar

Mold tamparature controlar
Magnet of hopper dryer

Frams hamngpes

Anti-vibratssn mounting pad

Tool box et

Spane parts

Expen accassonss

Robot atectrical interface
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| 2817440875 | Global Marketing Network

70 Global Service Centers

EMFTEEME FCSGroup s

www.fos.com.tw
HABMEIXEMAMRLE
Fu Chun Shin Machinery Manufacture Co, Ltd.
TR T R0 TS IO A A0 1 2 R 2 B
o 269, Basdong Aoad, Piicu Village, Guarenise District, Tainen Cey 71841, Tabewan
TEL: + 88665950488 « FAX +B86-56-5951 13% + Bl Rescolcs com bw

TRESBYRERENEERLAR
Dengguan Fu Chun Shin Plastic Machinery Manulactene Co., Lid,
PRI T R A B - s23meg
o TR, Jevvha Eant Pogd, Shiy Adrmeratration Divirct, Dalarg Toswm,
Dongguaan City 511792 Guangdong Province, Ching

THL: +80-709-8331 3753 « FAX: +B0-FE3-B11E1903 = E-mail cdg@ics com te

HAR(ERNBEMNERRELE

Fu Chun Shin (Ningbe) Machinery Manufacture Co., Ltd.

R DEWEATACEEN 58 A 315032

1115, Hacivian Aoss, Ranghes Derict, Mingina Gty 315032, Zhajiang Provinge, China
TEL: +86-574-561 38688 + FAX: +.86-574.56138600 = E-mail enbuglcs.com rw

ERSE
FCS MACHINERY (INDIA) PRIVATE LIMITED

Bl Mosmiber TRB. Xoebon Induntrial Estabe, Mear Intas Pharmraceutical,
Willage Chanchanads Vasna, Serkis Bovia Road, Teluks Sanand, Ahwsdabad, Gugnat - 382213
TEL: +1-93-9880TTE8 « E-madl: fescofdos com.tw




