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Abstract — An intermeshing corotating twin screw extruder is mainly used for compounding polymeric materials.
Twin screw extruder can adopt modular-type screw configurations, which directly controls the quality and productivity
of the products. The types, shapes, and specifications of the screw and kneading elements are summarized, and the
effects of screw configuration on the processabiliy of the materials are discussed. The principles of screw configuration
universally applied to mass production of general-purpose resins are explained, and the guidelines of screw combination
according to the roles of feeding, melt mixing, and metering zones are listed. The strategies of screw combination
suitable for various cases, such as side feeding of liquid additives or inorganic fillers, reactive extrusion, devolatilization
process, production of products requiring bright color and transparency, and processing of materials with low apparent

specific gravity, are presented.
Key words: Twin screw extruder, Screw configuration, Compounding, Polymer processing
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Table 1. Characteristics of conveying elements in twin screw extruder
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Conveying elements

Image Schematic Screw Characteristics
representation geometry
133D

Forward conveying screw
Length = 1.33D

Conveying powder and
granules with low bulk

Length = 0.67D
Double flight
Helical angle = -23°
pitch = 1.33D

Single flight density
Helical angle = 23°
Pitch =1.33D
133D Forward conveying screw Conveying at feed zone

Length = 1.33D and vent zone
Double flight screw
Helical angle = 23°
Pitch =1.33D

el

1D Forward conveying screw Standard forward
> Length = 1D conveying
\ \ Double flight
\\ \ Helical angle = 17.7°
N\ Pitch =1D
0.67D Reverse conveying screw Back conveying
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olFAYNEE &3 o]F 2 F(right-handed conveying
screw SE+= forward conveying screw) 2} & H3F o] F A F F(left-
handed conveying screw S-+= reverse conveying screw)® g
Qlt}. a173o]4(solid conveying)¥} S8/ ©]<=(melt conveying)
o) ATFTF AR ETH ARkl £HlEE 0]4S 9FA =
2357 o7t 2372 AT FAF A o]FA] AT F(square
pitch screw)® F7l12] 2 H (lobe)E 7FA]= 2~=F(double flighted
screw)’F AFS-EITH 259} v E o] dole A5 $14 (D)ol o
8 B (screw length to diameter ratio)= ¥A|S= Z1o] ARk o]},
2T/ QX ATFTAREE AR 71H C 25 7eEE
A5 A7 et v = et} Qb o 2 A&k o] &S 31
Q= 3P= Rkl = IR (pitch)7}F 1.2~2D2] FEE 71 AF7E
AFgSteE, Ao X A FQl H$ YA 2 helix angle)©]
17.7°0]t}. A7} o] BT} 71 A-f-oll= HAREZo] o] Zhuet 714
o] o] LT % WEbIth, ¥]X)7} 1.33D, 1.5D%) AT 7 A A
L=t o] A9 AR 2308} 250 o]t} A 5.9] 3 do] m]A]
g gy AR 7IH S o] ot v ZeE|o] A (flake) 1 E
(granule)?] 7-9-ol= =4 9] 74 AL 4Hds] o). o] A9
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o] AXBZ B]Fo] W& nAgt Ao A5e] Tl At
[1,6].
AEF o]F AR FHUFEES Hol uiAke] ¢ 882
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Fo 5o A AFAIRE ST e WA DEES Bk
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ol55 e Qltk wzto] ko & 3091 UYE=(KBTL) 7
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ok AR 73 731 o] @A ET] st Ak A
B2 73 EalEg(distributive mixing)shH= 2Hg o] F Qs
==l o] F flse] gk QYA E 7 oo Z Fds =
3

U Ea50] AR 53838 &8-S 3VAI7]E TME(tooth
mixing element) %%]’%]E] HWEZ} AFRE7] % 3, TMES Q1E 1|
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Table 2. Characteristics of kneading and mixing elements in twin screw extruder

Kneading and mixing elements

Image Schematic representation, | Screw geometry Characteristics
Denotation
Forward kneading block Kneading and
- | | Length = 1D forward conveying
mn Number of discs = 5
-
i E KB5R Staggered angle = 45°
T 1 Neutral kneading block Kneading and no
. Length = 1D forward conveying
v v - KB5N Number of discs = 5
93 —_ - Staggered angle = 90°
- | L
* x 7 e Reverse kneading block Kneading and
. —m Length = 1D reverse conveying
- KB5L Number of discs = 5
- Staggered angle = -45°
Reverse kneading block Kneading,
Length = 1D distributive mixing
KB7L Number of discs = 7 and reverse
Staggered angle = -30° conveying
Tooth mixing element Distributive mixing
Length = 1D
TME
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Narrow kneading disc

Wide kneading disc

d)

Fig. 1. Various modes of interactions between materials and kneading elements: (a) Melting by shearing at the tip of disc; (b) Kneading on
the surface of disc; (c) Scissoring effect by discs with staggered angle; (d) Mixing by volume compression and expansion.
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Fig. 2. A general screw configuration of an intermeshing co-rotating twin screw extruder for compounding polymeric materials.
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