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Static Mixers for Plastics Processing
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Static Mixers for Injection Molding N
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s> Static Mixers for Injection Molding




Application range in Plastics Processing P

LA N A r : Rumass srartner
RS R M T RN HIEE =V
Applications: * Injection Molding Nozzle T PE R I
B A3 * Hot runner HmiE
* LSR WARTERZ I
« Foam injection molding EREY Rl

- Extrusion (plates, films, profiles) #%8 (A 4. L. FAIH)

Polymers: * Thermoplastics LDPE, HDPE, LLDPE, PP, PS,
iE 2B TIPS HIPS etc
* Engineering Polymers POM, PMMA, TPU, PET, PBT,
TREZERL SAN, ABS, LCP, PA etc.
* Filled Polymers with glass-fibers, mineral
S EME fillers, etc. ¥ 4F(<8mm), i WE K}

* Foamed Polymers PS, PE, PP, PET,etc.
RIM B
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Nozzles uﬁﬂg r ; Rumass srartners

Mixing nozzle 22/6 for shut-off
3-part mixing nozzle 17/4 3-part mixing nozzle 22/6 with 2 adapter rings

SBRNIBABIE 17/4 SBRRIRABIRE 22/6 BIRIREHE 22/6
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Main benefits FZEpEFAL '_,' RHmE——
s> Homogenization of additives

) L/ Y B /T 4 4
- i.e. MB for color, flame retardant, laser 1€ RERL/BHER BRI EOE bR 1C Bk
- excellent distribution of additives ¥ Il #H 4
- equalise color depth / better color appearance % / R (51
- saving of masterbatch 544 51k
« Improved processing of regrinds gk [EUEHIN T
s==)»  Thermal Homogenization of temperature distribution
mE A A
« avoid brilliant spots [/ 1= 5T
» better admixing of gels &t FIFHITR &
S>> Influence flow profile - Equalise velocity differences accross the flow channel

52 W A T — PIATEEAN T B 2

« Dbalancing of hot runner system P #hiiE R4t
« avoid out-of-balance masses when producing rotating parts

B 1E e e E 2RI R AR AN T B R
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Homogeneity ¥54, r » Rumass searters

s> Direct comparison: part produced with and without static mixer

H M O & A ACRMEH B SRS S

Mixing performance of 4 mixing elements 22/4 at same machine parameters

FIRER NS5, A& 221484 VR A 28 R %) B




o

Homogeneity ¥54, .'-9. Rumass searters

s> Direct comparison: part produced with and without static mixer

H M O & A ACRMEH B SRS S

! |

ki L

3l 3

&

Molded Part Molded Part
Without static Mixer With static Mixer
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Homogeneity 514k i Rumass sserner

s> Direct comparison: part produced with and without static mixer

H W K & g AR SRS &
Direct coloring process with and without static mixer

FRHEAREHBSESRHAETERZES

DVD Manufacturer in China, using Milliken Masterbatch

&+ [ DVD 4 7= 75, {8 H Milliken & &F &}




Closure Sample Hiz=xftt

Without Mixer {EF#I

With Mixer G
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r Rumass srartners
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ABS 0.5% &I 1% &

KEMARERE: BEERME2%

MB dosage 2% w/o static mixer

REEEED, 12W5EREE, RIAEEDBRK
Injection finished in 1.2s, pressure drop almost
none
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Velocity distribution in laminar flow
oW
r :Rumassmﬂs

E A P OB R OB & 1B v

Visualization of
Velocity distribution
In laminar flow of
Injection molding

Machine
A AR IEZEHL
B mE S

by laminar dispersing
B i

Dispersing of a insoluble
low viscous component
in a laminar flow

EERP A BRI

Viscosity ratio: 1 : 50°‘000

FRELE  1: 50000
flow ratio 1 : 100
mEEE  1: 100
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Velocity distribution in laminar flow o~
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Laminar mixing is
Achieved by repeated
division, transposition and
recombination of the melt
o over the cross section.
- ERP VR & IR S
EEANETREER 77
‘ AL AR AT A
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FEE: AEM AR

o
q‘)‘ . Flowratio 1:1
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Homogeneity 5% Py Pomass e
>Sm)> Homogeneity increases with the number of mixing elements used
VIS ERERS B TR =EmMIEM
=) The excellent heat and mass transfer characteristics are not

influenced by varying throughputs & B9 R4 TR RE =8 i 2

At Mixer Inlet After 1 Mixing Elements
BEEAO e S B — MR A TG i8I 28 MR A LT W =MRE i I 5 P AR A T

After 5 Mixing Elements After 6 Mixing Elements  After 7 Mixing Elements After 8 Mixing Elements
o5 MRS I W N MRE RIS - E T BRI YA A

After 2 Mixing Elements After 3 Mixing Elements  After 4 Mixing Elements
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Temperature Distribution ;& E 53%h ; Rumass seaners

Temperatur [°C]

Temerature distribution (sample) with and without mixers

m B 2 T EMME A & X £ B % & R & &

300
ATLEW: /\\ l s :I\B'Zalagice%filgg process

290 e - AT, =3°C
d T \ f « Balanced cooling performance
K \ (=no distortion)

280 N\ 4 \_A _ o A HOLEER)

~/ - ohmeMischer . Constant part weight
= mit Mischer % E ?: |:'|:|!| E E

270 7 | - High reduction of scrap rate

X B MK R & X

« Polymer melt with a low AT

e S l GON R OR E 2T HE
30 35 40 45 50 55 60 « Equalized velosity flow profile
Abtast-Winkel des Sensors [°] Y o OB O R R
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Self Cleaning BE&&

r : Rumass &eartners

Self Cleaning
E q:jz ‘EE ‘:I:

By mixing the boundary
layer into the centre of
the cross section, a
faster colour change is
achieved

BFIERINEREESEIH g,
LI R IR €
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Color Change 'I%Eﬁ@ r \): Rumass &rartners

3-4 shots can complete color change 3-4tRBJA[SERkiRE
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Case Studies fl5r#h gy T

Pay back due to shorter cycle time
g M O R BT Y AR
R 2 | BAH

Rl p TN
GIRS 5000 kN
I2AT B4R 80 mm
IR IR PP

RE 5 ZYM 17 _4
7 i EL 1100 g
EBREM CRERHE S 39F).
V28 JH 1 <1§ﬁﬁ/§%é}%§> 36.5f).
VA JE HA4E T 6 %

BF ) A P2 st ) 120 h
(RS SYER = (*ﬁﬁﬁ/ﬁéé%%) . 15%
R E (FHES 1.5 %

B [B] A i} 18] 14
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Case Studies 251 3 Rumass s

Pay back due to shorter cycle time and reduced color cost
g M X 2B B H HF T Y F B K R
6 3/ BXF

FE fu, 2
GIREH Sandretto
2N B4R 60 mm
LY ABS
VB2 ZYM 17_6
7 i B 200 g
VEAE CRIERHIESS) : 34 7.
VEAE ((FHEEZR) : 30 #P.
VE 28 JE 1A 46 55 11.7 %
& JH A= P= ) () 120 /N
B HE CRIEHESGS) @ 3%
bbb E (FHESH) @ 1.6%

5 B A< B[] 13
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References #EFEZ r 9: Rumass seuime

Static mixer is the preferred choice of the OEMs and the following companies:

AR A A2 LT B 257 R A P B 3

OEMs:
o Wittmann Battenfeld o Weltech Machinery o Arburg
o Engel 0 Sacmi /Negri Bossi o CML
o Netstal o Mitsubishi 0 Haitain
o Cincinnati 0 Sandretto 0 Husky
o Demag
Master Batch producer o Krauss-Maffei
recommend static mixing
technology: #EEBSES
TR £ B ) & 7
o Clariant o DOW
o PolyOne 0 BASF / BASF Color
o U.C.C. 0 Reedy
o Finke 0 Viba
o Milliken Masterbatch o Holland Color
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Based on the product segments: &~ mff3s4:

» Automobile: Honda Motors, Audi, VW, Mercedes, Ford, Fiat,
pa = SAAB, Volvo, IEs&E{EtiE, etc.

» Households: 3%F:  Tupperware, Sulo, Samsonite, Zyliss, 5,
etc.

» Electrical Appliances: Changhong, Polytron TV, Philips, Grundig,

= A Epson, Zeiss, Lyca, Electrolux, Moulinex,
Miele, Chimei, Foxconn, Flextronics, Phillip,
FaTEEEL, etc
» Toys: ItA: Lego, Matel, etc.

» Consumer Products: Unilever, Nivea, Alpla, Guala Closures,
EHEmBER): Crown Plastics, SIG, Grandarte, Menshen,
T Bericap, Gillette, 33, €7, H LFiZ, £ R, etc.
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