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Paul F. Donovan A thread forming Screw configured for insertion into rela 
Group Technology Counsel tively hard plastics includes an elongated core region having 
Illinois Tool Works Inc two ends, a head at one end and a point at the opposite end, 
3600 West Lake Avenue a helical thread extending generally radially from the core 
Glenview, IL 60025-5811 (US) region, the thread being asymmetrical when viewed in a 

croSS-Section taken through a diameter of the core, the thread 
(21) Appl. No.: 09/759,693 defining a flank angle made up of a leading angle, facing the 

point, and a trailing angle facing the head, the leading angle 
(22) Filed: Jan. 12, 2001 being greater than the trailing angle. 
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HIGH PROFILE THREAD FORMING SCREW 

BACKGROUND OF THE INVENTION 

0001. The present invention relates generally to self 
tapping or thread forming Screws, and more specifically to 
Such Screws which are designed for engagement or insertion 
into relatively hard plastic material. 
0002 Thread forming screws are known for use with a 
wide variety of materials, including sheet metal and plastics. 
Typically, the Screws of this type which are designed for use 
in plastics are configured for use in relatively Soft thermo 
plastic materials, which are characterized by the property of 
deforming a certain extent into the gap between adjacent 
thread ridgeS. Such Screws typically have a relatively high 
profile thread, or a large major to minor diameter differential 
when the diameter of the threads is compared with the 
diameter of the core or shank. This differential is intended to 
prevent the flow of displaced plastic into the area around the 
COC. 

0003) Another design criteria of such screws is to 
increase the amount of loosening torque required to remove 
the Screw, to prevent unwanted unthreading. One approach 
is to make the thread of the Screw asymmetrical, with the 
threads having a Straight edge on one Side and a sharp bend 
on the other side. International Application No. 99/06715 
(PCT/EP98/04719) discloses a variety of thread configura 
tions in which, instead of being Straight, at least one of the 
thread edges has a designated angle formed in the edge. The 
variety of configurations is intended to provide threads 
which are more Suitable for various types of plastics, and the 
angle formed on each edge is intended to provide a Space 
closer to the Screw core into which displaced plastic may 
flow when the Screw is turned in the plastic material. 
0004 International application No. 99/06719 (PCT/ 
EP98/04720) discloses a thread forming screw with a flank 
angle of 30 and a relatively thick core for the diameter of 
the thread ridgeS. In addition, the thread ridges are relatively 
widely Spaced. In that application, the thread Surfaces are 
Straight, i.e., not angled. 

0005. It has been found that when screws designed for 
use with relatively Soft plastics, in which the Soft plastic 
material is displaced toward the core of the Screw, are 
employed in relatively hard plastics Such as thermoplastics, 
including glass-filled, talc-filled or other types of thermo 
plastics as well as equivalently hard engineered materials, 
the Screws have a tendency to crack the plastic into which 
they are being threaded. While standard sheet metal screws 
have a thread flank angle of approximately 60, this size 
flank angle has been found to contribute to the cracking 
problem. As exemplified by U.S. Pat. No. 4,544.313, thread 
forming Screws for use in plastics have been disclosed with 
flank angles in the range of 30 to reduce stress on the 
plastic. However, these are generally disclosed with Sym 
metrical thread configurations, i.e., Symmetrical about a line 
perpendicular to the axis of the core which passes through 
the apex of the thread. 
0006. As also disclosed in U.S. Pat. No. 6,113,331 by 
decreasing the flank angle, more threads per inch may be 
provided, which increases the required tear-out force. A high 
tear-out force requires a Stronger Screw, and this property is 
typically achieved by increasing the diameter of the core or 
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using costlier, highly tempered materials. However, large 
diameter cores have not always been considered Suitable for 
use in plastics, Since relatively Small diameter cores have 
been thought to provide a larger area for receiving displaced 
Softer plastics. 
0007 Accordingly, it is a first object of the present 
invention to provide an improved thread forming Screw 
which is designed for use in relatively hard plastics but will 
not cause cracking of the plastic upon insertion. 
0008 Another object of the present invention is to pro 
vide an improved thread forming Screw which is designed to 
have increased resistance to pullout. 

BRIEF SUMMARY OF THE INVENTION 

0009. The above-listed objects are met or exceeded by 
the present high profile thread forming Screw, which features 
an asymmetric thread profile forming a flank angle of 
approximately 30 which reduces the tendency to crack 
relatively hard plastics. Another feature of the present fas 
tener is that it has a relatively Small pitch compared to 
conventional fasteners, which allows more threads per inch, 
increasing pullout resistance. In addition, the core diameter 
is Sufficiently large to provide the necessary Strength to 
withstand the increased pullout resistance. 
0010 More specifically, the present invention provides a 
thread forming Screw configured for insertion into relatively 
hard plastics and includes an elongated core region having 
two ends, a head at one end and a point at the opposite end. 
A helical thread extends generally radially from the core 
region, the thread being asymmetrical when viewed in a 
croSS-Section taken through a diameter of the core, and 
defining a flank angle made up of a leading angle, facing the 
point, and a trailing angle facing the head. The leading angle 
is greater than the trailing angle. 
0011. In the preferred embodiment, the leading angle is 
approximately 20 and the trailing angle is approximately 
10. In addition, the thread has an outside diameter and the 
core has an outside diameter, and a ratio of the outside 
diameter of the thread to the outside diameter of the core is 
approximately 1.30:1. The thread, specific to a M5.0 screw, 
has a pitch range of approximately 1.15 mm to 1.35 mm, 
which is reduced from conventional Screws having pitch 
ranges on the order of 2.25 mm. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING 

0012 FIG. 1 is a fragmentary front elevational view of 
the present fastener, showing the thread profile, and 
0013 FIG. 2 is a fragmentary enlarged vertical sectional 
view of a single thread ridge of the fastener of FIG. 1. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0014) Referring now to FIGS. 1 and 2, a screw incor 
porating the features of the present invention is generally 
designated 10, and is configured for use in relatively hard 
plastics. For the purposes of this application, "relatively hard 
plastics' refers to thermoplastics, including glass-filled, talc 
filled or other types of thermoplastics as well as equivalently 
hard engineered materials. The Screw 10 includes an elon 
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gated core or core region 12 which is generally cylindrical 
in shape and has two ends, a head end 14 typically joined to 
a head (not shown) and a point end 16 opposite the head end. 
AS is typical with Such thread forming or Self threading (the 
terms are considered equivalent in this application) Screws, 
the point end 16 is provided with a point (not shown) which 
is often narrowed or even Sharpened to facilitate insertion 
into a desired Substrate, in this case relatively hard plastic. 
In this embodiment, the point end 16 is gradually tapered 
over a 1 to 2 pitch distance (described in detail below), 
forming what is known as a Semi-gimlet point, however 
other known point configurations are contemplated. In the 
preferred embodiment, the screw 10 is made of low carbon 
Steel which is Straight hardened, however other materials are 
contemplated as are known in the art. 
0015. Also included on the screw 10 is a helical thread 18 
extending generally radially from the core region 12 and 
forming a plurality of thread ridges 20. Referring now to 
FIG. 2, an important feature of the present screw 10 is that 
the thread 18 is asymmetrical when viewed in a cross 
Section taken through a diameter of the core. More specifi 
cally, when Viewed relative to a diameter 22 passing through 
a thread ridge 20, the thread has a greater angle on the edge 
facing the point end 16 than the angle facing the head end 
14. For purposes of this application, the thread edge 24 
facing the point end 16 will be referred to as the leading 
edge, and the thread edge 26 facing the head end will be 
referred to as the trailing edge. 
0016. An important feature of the present screw is that a 
flank angle , defined by the leading edge 24 and the trailing 
edge 26, is approximately 30, which has been found to 
cause less cracking of harder plastic as compared to com 
petitive Screws with larger flank angles. It should be noted 
that the leading edge 24 and the trailing edge 26 are 
preferably linear or Straight, and are not angled mid-length 
as in Some prior art Screws. 
0.017. In the preferred embodiment, the asymmetric con 
figuration of the thread 20 is formed by a leading angle it 
defined by the leading edge 24 and the diameter 22, and a 
trailing angle P defined by the trailing edge 26 and the 
diameter 22, which combine to form the flank angle . It has 
been found that by providing the relatively Smaller trailing 
angle B, that resistance to pullout is increased over prior 
configurations. In the preferred embodiment, the leading 
angle it is approximately twice the size of the trailing angle 
B. More specifically, the leading angle u is approximately 
20, and the trailing angle B is approximately 10. For the 
purposes of the present invention, it is contemplated that the 
acceptable range of the leading angle u is 20+/-2, and the 
trailing angle B is 10+/-1. 
0.018. Another feature of the present screw 10 is that the 
pitch of its thread 18, or the distance P between adjacent 
thread ridges 20, is relatively small. In the preferred embodi 
ment, the pitch P. specific to a M5.0 screw, is preferably in 
a pitch range of approximately 1.15 mm to 1.35 mm, with 
1.25 mm being preferred, with the pitch range having a 
tolerance of +/-0.10 mm. As described above, a smaller 
pitch range is believed to increase resistance to pullout 
forces. 

0.019 Another characteristic of the screw 10 is that the 
thread 18 has an outside diameter D, and the core region 12 
has a relatively Smaller outside diameter CD, Such that, in 
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the preferred embodiment, a ratio of the outside diameter D 
to the outside diameter CD of the core 12 is approximately 
1.30:1. This means that the core diameter CD is relatively 
thick compared to the thread diameter, thus increasing the 
Strength of the Screw 10, and reducing its tendency to Shear 
during installation. Considered another way, the Screw 10 
has an outside diameter D and a pitch P, a ratio of D to P is 
approximately 4.00:1. 
0020. An example of a screw 10 manufactured according 
to the present invention is described in the art as a M5.0 
Screw and is approximately 16.00 mm long, the thread has 
an outside diameter in the approximate range of 5.0 to 5.25 
mm, and the core has a diameter in the approximate range 
of 3.80 to 4.00 mm. Other suitable examples of screws 
incorporating the invention are M4.0 Screws, with a pitch 
range of approximately 0.90 mm to 1.10 mm, a length of 
approximately 1.0 mm, an outside diameter in the range of 
4.0 and 4.25 mm and a core diameter in the approximate 
range of 3.0 to 3.20 mm. 
0021. Yet another suitable example of a screw incorpo 
rating the present invention is a Screw refered to as a M6.0 
Screw, with a pitch range of approximatelyl 0.40 to 1.60mm, 
preferably 1.50 mm, a thread with an outside diameter in the 
approximate range of 6.0 to 6.25 mm and a core diameter in 
the appproximate range of 4.6 to 4.8 mm. It has been found 
that, when used in relatively harder plastics, there is not as 
much flow of the material due to the insertion of the screw 
as in relatively Softer plastic materials, So the core diameter 
CD can be larger compared to the thread diameter D. Hence, 
the thread profile of the present screw 10 is relatively short. 
0022. Thus it will be seen that the present screw 10 is 
configured especially for use in a thread forming application 
in relatively hard plastics. The asymmetric thread profile, 
with the leading angle being approximately twice the size of 
the trailing angle, the relatively large core diameter, the 
Straight Sides of the leading and trailing edges 24, 26, 
respectively, and the Short thread pitch all combine to make 
a unique Screw which is especially Suited to its application. 
0023. While a particular embodiment of the high profile 
thread forming Screw of the invention has been shown and 
described, it will be appreciated by those skilled in the art 
that changes and modifications may be made thereto without 
departing from the invention in its broader aspects and as Set 
forth in the following claims. 

1. A thread forming Screw configured for insertion into 
relatively hard plastics, comprising: 

an elongated core region having two ends, a head at one 
end and a point at the opposite end; 

a helical thread extending generally radially from Said 
Shank region, Said thread being asymmetrical when 
viewed in a cross-section taken through a diameter of 
Said Shank, Said thread defining a flank angle made up 
of a leading angle, facing Said point, and a trailing angle 
facing Said head, Said leading angle being greater than 
Said trailing angle. 

2. The Screw as defined in claim 1 wherein said flank 
angle is approximately 30. 

3. The Screw as defined in claim 1 wherein Said leading 
angle is approximately twice Said trailing angle. 
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4. The screw as defined in claim 3 wherein said leading 
angle is approximately 20 and said trailing angle is approxi 
mately 10°. 

5. The screw as defined in claim 3 wherein said leading 
angle is 20+/-2 and said trailing angle is 10+/-1. 

6. The screw as defined in claim 1 wherein said thread, 
Specific to M5.0 Screws, has a pitch range of approximately 
1.15 mm to 1.35 mm. 

7. The screw as defined in claim 6 wherein said pitch 
range has a tolerance of +/-10 mm. 

8. The Screw as defined in claim 1 wherein said thread has 
an outside diameter and Said core has an outside diameter, a 
ratio of Said outside diameter of Said thread to Said outside 
diameter of Said core is approximately 1.30:1. 

9. The Screw as defined in claim 1 wherein said thread has 
an outside diameter and a pitch, a ratio of Said outside 
diameter of Said thread and Said pitch is approximately 
4.00:1. 

10. The Screw as defined in claim 1 wherein said core is 
generally cylindrical in shape. 

11. The Screw as defined in claim 1 wherein said Screw 
pitch is approximately 1.25 mm long, said thread, Specific to 
M5.0, has an outside diameter in the approximate range of 
5.0 to 5.25 mm, and said core has a diameter in the 
approximate range of 3.80 to 4.00 mm. 

12. The Screw as defined in claim 1 wherein Said leading 
angle and Said trailing angle are defined by Straight edges. 

13. The screw as defined in claim 1 wherein said thread, 
Specific to M4.0 Screws, has a pitch range of approximately 
0.90 mm to 1.10 mm. 

14. The screw as defined in claim 1 wherein said screw 
pitch is approximately 1.00 mm long, said thread, Specific to 
M4.0 Screws, has an outside diameter in the approximate 
range of 4.0 to 4.25 mm and Said core has a diameter in the 
approximate range of 3.0 to 3.20 mm. 

15. The screw as defined in claim 1 wherein said thread, 
Specific to M6.0 Screws, has a pitch range of approximately 
1.40 mm to 1.60 mm. 

16. The Screw as defined in claim 1 wherein said Screw 
pitch is approximately 1.50 mm long, said thread, Specific to 

Jul.18, 2002 

M6.0 Screws, has an outside diameter in the approximate 
range on 6.0 to 6.25 mm and Said core has a diameter in the 
approximate range of 4.6 to 4.8 mm. 

17. A thread forming Screw configured for insertion into 
relatively hard plastics, comprising: 

an elongated core region having two ends, a head at one 
end and a point at the opposite end; 

a helical thread extending generally radially from Said 
Shank region, Said thread being asymmetrical when 
viewed in a cross-section taken through a diameter of 
Said Shank, Said thread defining a flank angle made up 
of a leading angle, facing Said point, and a trailing angle 
facing Said head, Said leading angle being greater than 
Said trailing angle; and 

said leading angle is approximately 20 and said trailing 
angle is approximately 10. 

18. A thread forming Screw configured for insertion into 
relatively hard plastics, comprising: 

an elongated core region having two ends, a head at one 
end and a point at the opposite end; 

a helical thread extending generally radially from Said 
Shank region, Said thread being asymmetrical when 
viewed in a cross-section taken through a diameter of 
Said Shank, Said thread defining a flank angle made up 
of a leading angle, facing Said point, and a trailing angle 
facing Said head, Said leading angle being greater than 
Said trailing angle; and 

said leading angle is approximately 20 and said trailing 
angle is approximately 10, Said thread has an outside 
diameter and Said core has an outside diameter, a ratio 
of Said outside diameter of Said thread to Said outside 
diameter of Said core is approximately 1.30:1 and Said 
thread, Specific to a M5.0 Screw, has a pitch range of 
approximately 1.15 mm to 1.35 mm. 
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