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preferably at an angle of between approximately 140° and 180°. In other words, the end 

points of each profile portion in this embodiment form the kink locations in the profile 

curve. 

In a preferred embodiment of the invention, the ratio of the outer radius ra of the screw 

element to the centerline distance a for double-flighted screws according to the invention is 5 

between 0.54 and 0.7 and particularly preferably between 0.58 and 0.63, for triple-flighted 

screws between 0.53 and 0.57 and particularly preferably between 0.54 and 0.56, and for 

quadruple-flighted screws between 0.515 and 0.535. 

The screw elements according to the invention may be formed as conveying elements or 

kneading elements or mixing elements.  10 

As is known (see for example [1], pages 234 - 237), a conveying element is distinguished 

by the fact that the screw profile is continuously turned in a helical manner and continued 

in the axial direction. In this case, the conveying element may be right-handed or left-

handed. The pitch t of the conveying element may, for example, assume values of 0.1 to 10 

times the outside diameter, the pitch being understood as meaning the axial length that is 15 

required for a complete rotation of the screw profile. The pitch t preferably lies in the range 

of 0.3 to 3 times the outside diameter. For practical reasons, the axial length of a conveying 

element is preferably configured as an integral multiple of t/Z. 

As is known (see for example [1], pages 237 - 240), a kneading element is distinguished by 

the fact that the screw profile is continued in the axial direction in an offset manner in the 20 

form of kneading disks. The arrangement of the kneading disks may be right-handed or 

left-handed or neutral. The axial length of the kneading disks is preferably in the range of 

0.02 to 2 times the outside diameter. The axial distance between two adjacent kneading 

disks preferably lies in the range of 0.001 to 0.1 times the outside diameter. 

As is known (see for example [1], pages 242 - 244), mixing elements are formed by 25 

conveying elements being provided with apertures in the flight lands of the screws. The 

mixing elements may be right-handed or left-handed. Their pitch t preferably lies in the 

range of 0.1 to 10 times the outside diameter. By analogy with the conveying elements, the 

axial length of a mixing element is preferably configured as an integral multiple of t/Z. The 

apertures preferably have the form of a u-shaped or v-shaped groove. If the mixing element 30 
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CLAIMS 

1. Screw elements (10, 10') for multi-shaft screw machines with paired co-

directionally rotating screw shafts (W, W'), these screw elements being fully wiping 

in pairs and screw shafts that are made up of these screw elements having two or 

more screw flights, the screw elements having screw profiles (11, 11') being able to 5 

be represented over the entire cross section by respective profile curves, 

characterized in that each profile curve (11, 11') has at least one kink location (K, 

K') along it that lies within an outer radius (RA, RA') of the profile curve, the ratio 

of a radius of curvature of the screw profile to the outer radius of the profile curve 

being 0.05 to 0.95 at a point PA which cleans the barrel, the point PA being the only 10 

point in a profile portion in a segment of 90° that lies on a circle around a point of 

rotation C with the outer radius RA. 

2. The screw elements (10, 10') as claimed in claim 1, each profile curve being a 

continuous, closed, convex curve, which is also continuously differentiable apart 

from the at least one kink location (K, K').15 

3. The screw elements (10, 10') as claimed in claim 2, the profile (11) of one of the 

screw elements (10) of a pair of screw elements being formed by a curve �� and the 

profile (11') of another screw element (10') of a pair of screw elements being 

formed from the curve �� according to the following relationship (1): 

    �� � ��� � �� � �	
����� ��
�  (1),  20 

where 

- the curve �� has at each point a radius of curvature � that is less than or equal to 

a centerline distance a between the screw elements (10, 10'), 

- for each point of the curve ���within a continuously differentiable portion there 

exists a normalized normal vector 	
����� with the length 1, which at a respective 25 

point is perpendicular to the tangent to the curve ���and points towards the 

center point of curvature belonging to the respective point of the curve ��,
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- 
� is a vector which leads in the direction from the point of rotation (C) of the 

profile being a generating profile (11) to the point of rotation (C') of the profile 

being a generated profile (11') and has a length a.

4. The screw elements (10, 10') as claimed in one of claims 1 to 3, each screw profile 

or each profile curve (11, 11') being made up of a number of arcs of a circle (1-5), 5 

wherein the tangential lines at the intersection point of the respective arcs (1-5) are 

at an angle (�) of between 90° and 180°, preferably between 140° and 180°, to one 

another at the at least one kink location (K, K'). 

5. The screw elements (10, 10') as claimed in one of claims 1 to 4, each screw profile 

or each profile curve (11, 11') allowing itself to be subdivided into profile portions, 10 

which can be transferred into one another by point or axis mirroring. 

6. The screw elements (10, 10') as claimed in claim 5, each profile portion being made 

up of a number of arcs of a circle (1-5), the number of arcs (1-5) that form one of 

the profile portions being preferably 2 to 8, particularly preferably 3 to 6. 

7. The screw elements (10, 10') as claimed in claim 5 or claim 6, one of the profile 15 

portions extending between a point (PA, PA'), which lies on the outer radius (RA, 

RA') of the profile (11, 11'), and a point (PI, PI'), which lies on the core radius (RI, 

RI') of the profile (11, 11'), and comprising the at least one kink location (K, K'). 

8. The screw elements (10, 10') as claimed in claim 5 or claim 6, each profile portion 

comprising a continuously differentiable curve between two kink locations (K, K'). 20 

9. The screw elements (10, 10') as claimed in one of claims 1 to 8, the ratio of a radius 

of curvature of the screw profile to the outer radius of the profile curve being 0.2 to 

0.8, preferably 0.3 to 0.7, particularly preferably 0.35 to 0.65, preferably at the 

point PA which cleans the barrel. 

10. A method for producing screw elements (10, 10') for multi-shaft screw machines 25 

with paired co-directionally rotating screw shafts, these screw elements being fully 

wiping in pairs and screw shafts that are made up of these screw elements having 

two or more screw flights, for producing the screw profile (11, 11') a profile curve 
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being created in a plane perpendicular to the axis of rotation (C, C'), which profile 

curve has at least one kink location (K, K') or a location of discontinuity in the 

slope of the curve along it, this location (K, K') lying within an outer radius (RA, 

RA') of the profile curve, the ratio of a radius of curvature of the screw profile to 

the outer radius of the profile being 0.05 to 0.95 at a point PA which cleans the 5 

barrel, the point PA being the only point in a profile portion in a segment of 90° 

that lies on a circle around a point of rotation C with the outer radius RA. 

11. A method for producing screw elements (10, 10') for multi-shaft screw machines 

with paired co-directionally rotating screw shafts, these screw elements being fully 

wiping in pairs and screw shafts that are made up of these screw elements having 10 

two or more screw flights, characterized in that, in a first step for producing the 

screw profiles (11, 11'), a profile curve is created in a plane perpendicular to the 

axis of rotation (C, C'), which profile curve has at least one kink location (K, K') or 

a location of discontinuity in the slope of the curve along it, this location (K, K') 

lying within an outer radius (RA, RA') of the profile curve, the ratio of a radius of 15 

curvature of the screw profile to the outer radius of the profile curve being 0.05 to 

0.95 at a point PA which cleans the barrel, the point PA being the only point in a 

profile portion in a segment of 90° that lies on a circle around a point of rotation C 

with the outer radius RA, and in a second step clearances are introduced. 

12. The use of screw elements (10, 10') as claimed in one of claims 1 to 9 or produced 20 

as claimed in claim 10 or 11 in a screw machine. 

13. The use as claimed in claim 12, the screw elements (10, 10') cleaning in pairs with a 

constant gap over their entire circumference, or the screw elements (10, 10') 

cleaning in pairs with a gap that is not constant over the entire circumference. 

14. A screw machine, in particular an extruder, with paired co-directionally rotating 25 

screw shafts (W, W'), the screw shafts having screw elements (10, 10') as claimed 

in one of claims 1 to 9 or produced as claimed in claim 10 or 11. 

15. A method for extruding plastic compositions, characterized in that screw elements 

as claimed in one of claims 1 to 9 or produced as claimed in claim 13 or 14 or a 

screw machine as claimed in claim 14 are used. 30 


