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(57) ABSTRACT 
The present invention relates to an improved die member, 
panel and fastener assembly and method for installing a 
fastener into a panel. The die member has a pair of opposed 
clinching lips protruding from an end face. The opposed 
clinching lips have a contact face that narroWs as it 
approaches the opposed ends of the contact face and side 
Walls that are angled With respect to vertical. The lips, due 
to the dual angles, substantially and simultaneously drive 
panel metal into fastener grooves both longitudinally and 
laterally. The fastener and panel assembly have panel metal 
deformed into the fastener grooves resulting in generally 
Wedge-shaped portions of panel metal in the opposed ends 
of the fastener grooves. 
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FASTENER DIE MEMBER, PANEL AND 
FASTENER ASSEMBLY AND METHOD OF 

INSTALLING A FASTENER 

[0001] This application claims the bene?t of US. Provi 
sional Application No. 60/083,578, ?led on Apr. 30, 1998. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to die members, pan 
els and fastener assemblies and methods for the installation 
of fasteners into a Workpiece such as for eXample panel 
metal. More particularly, the present invention relates to an 
improved die member and method of installation that pro 
vides a better fastener installation and has a much longer life 
than previous die members. The main objective of the die 
member of the present invention is to reduce the stress on 
and breakage of the die member that Was experienced by 
conventional die members, and to push more metal into the 
groove of the fastener to provide a more secure attachment. 

[0003] The die member of the present invention is used in 
a fastener installation process shoWn generally in for 
example US. Pat. No. 4,630,363. The die member typically 
sits beloW the panel into Which a fastener is to be installed 
and is mounted in the bottom platen of a press. An instal 
lation head Which holds the fastener to be installed is 
mounted to the upper press platen and positioned on the 
other side of the panel. When the press closes, the installa 
tion head drives the fastener into the panel and the die 
member causes the panel to be deformed into the locking 
grooves and around the ends of the fastener. 

[0004] One difficulty With standard die members is that the 
die members can break during the installation process. This 
results in a bad installation in the panel and the need to stop 
the press to replace the die member. As Will be appreciated 
by those of ordinary skill in the art, When a press is shut 
doWn the cost in lost production time can be considerable. 
Therefore, a die member that has increased life Will result in 
less doWntime and increased production capabilities for each 
press. 

SUMMARY OF THE INVENTION 

[0005] The present invention overcomes the above dif? 
culties experienced in standard die buttons and fastener and 
panel assemblies. The die button of the present invention has 
an end face With a pair of opposed clinching lips Which 
protrude from the end face. The clinching lips are generally 
parallel to one another and have a generally ?at end face for 
engaging a panel to Which a fastener is to be installed. The 
clinching lips include a base Which is integral to the end face 
of the die member and an outer sideWall Which joins the end 
surface and the base. The end surface has a mid-point and 
opposed ends With the end surface being Wider at the 
mid-point than at the ends and the base is Wider than the end 
surface. The die button is used to attach a fastener having 
opposed, parallel grooves to a panel metal. The grooves have 
a base and sideWalls. The die member generally mates With 
these grooves and drives panel material into these grooves to 
?ll the grooves. The con?guration of the clinching lips of the 
die member is such that the panel metal is ploWed from 
adjacent the mid-point to the sides of the groove and to the 
ends of the groove to completely ?ll the groove and still 
maintain the die button integrity. 

[0006] In one embodiment, the die button end surface 
narroWs gradually from about the mid-point to the opposed 
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ends. In another embodiment the end surface begins to 
narroW gradually a spaced difference on either side of the 
mid-point. 
[0007] The invention further teaches a novel panel and 
fastener assembly Which comprises a fastener having gen 
erally parallel channel-shaped grooves With each groove 
having a bottom Wall, opposed sideWalls, a mid-point por 
tion and opposed open end portions. The panel is plastically 
deformed into these grooves to de?ne a mating region of the 
panel. The mating region is forced against the bottom Wall 
and opposed side Walls of the grooves. The mating region 
de?nes a panel bottom surface adjacent the bottom Wall, a 
?rst side surface adjacent one of the opposed sideWalls and 
a second side surface adjacent one of the other opposed 
sideWalls. The ?rst side surface has a greater Width at the 
opposed open end portions than at the mid portion. 

[0008] In one embodiment, the ?rst side surface Width of 
the panel metal increases from about the mid-point to the 
opposed open end portion. In a second embodiment, the ?rst 
side surface of the panel metal has a generally uniform Width 
along a middle portion of the ?rst side surface adjacent the 
mid portion and opposed outer portions Which are generally 
Wedge-shaped. 
[0009] The present invention also discloses a method of 
attaching a fastener to a deformable metal panel by locating 
the panel on a die member having spaced generally parallel 
projecting lips adapted to be received in the fastener grooves 
of the fastener. A fastener is located opposite the panel With 
the fastener grooves aligned With the die member lips. The 
fastener and panel are driven together driving the die mem 
ber lips into the fastener grooves shearing a slug and 
deforming portions of the panel into the fastener grooves. 
The die member lips substantially simultaneously drive the 
panel portions in the fastener grooves longitudinally toWard 
the open end portions of the grooves and laterally toWard the 
sideWalls of the grooves. 

[0010] Other advantages of the present invention Will be 
readily appreciated as the same becomes better understood 
by reference of the folloWing detailed description When 
considered in connection With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] FIG. 1 is a perspective vieW of the die button, panel 
and fastener of the present invention; 

[0012] FIG. 2 is a top vieW of the die button of FIG. 1; 

[0013] 
FIG. 2; 

[0014] 
FIG. 2; 

[0015] FIG. 5 is a cut-aWay vieW taken along lines 5-5 of 
FIG. 2; 

[0016] FIG. 6 is a top vieW of a second embodiment of the 
design button of the present invention; 

[0017] FIG. 7 is a cut-aWay vieW taken along lines 7-7 of 
FIG. 6; 

FIG. 3 is a cut-aWay vieW taken along lines 3-3 of 

FIG. 4 is a cut-aWay vieW taken along lines 4-4 of 

[0018] FIG. 8 is a cut-aWay vieW taken along lines 8-8 of 
FIG. 6; 

[0019] FIG. 9 is a cut-aWay vieW of the die button of FIG. 
2, panel and fastener of the present invention; and, 

[0020] FIG. 10 is a top vieW of FIG. 9. 
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DETAILED DESCRIPTION OF THE 
INVENTION 

[0021] FIG. 1 shows a pierce nut 20 of the type used With 
the die member 24 of this invention, ready for installation in 
a panel 22 by die member 24. The illustrated pierce nut 
includes a central rectangular pilot portion 26 having a ?at 
top piercing face 28, end Walls 30 generally perpendicular to 
the top face 28 of the pilot and integral ?ange portion 32 on 
opposed sides of the pilot. The ?ange portions 32 include top 
panel bearing faces 34 spaced beloW the plane of the top face 
28 of the pilot, and parallel grooves 36 on opposed sides of 
the pilot 26 is extending perpendicular to the end Walls 30 
of the nut. 

[0022] It Will be understood that “top” and “bottom” are 
relative terms and are used herein for purposes of descrip 
tion only. Further, the pierce nut, panel and die member are 
arranged in the draWings to illustrate the method of forming 
the nut and panel assembly of this invention. In actual use, 
the die member 24 Will generally be the loWer or bottom 
element and the pierce nut is moved doWnWardly by the 
pierce nut installation head to form the nut and panel 
assembly. As Will be appreciated by those of ordinary skill 
in this art, a pierce nut is generally installed by a pierce nut 
installation head in a die press assembly. The panel may be 
simultaneously formed in the die press, particularly in 
automotive applications, and several pierce nuts may be 
simultaneously installed in the panel, in one stroke of the 
press. FIG. 1, hoWever, illustrates a commercial application, 
regardless of Whether the pierce nut 20 is located above or 
beloW the die member 24, With the panel 22 located ther 
ebetWeen. 

[0023] The parallel grooves 36 each include an inner side 
Wall 38, a bottom Wall 40 and an outer side Wall 42. In the 
disclosed embodiment of the pierce nut 20, the grooves are 
re-entrant, Wherein one or both of the inner and outer side 
Walls, 38 and 42, respectively, are inclined inWardly, toWard 
the longitudinal axis of the groove, to form a restricted 
groove opening. The re-entrant grooves entrap the panel 
metal deformed into the grooves substantially improving nut 
retention, as described in US. Pat. No. 3,648,747, Which is 
included herein by reference. 

[0024] The disclosed pierce nut 20 includes a central 
threaded bore 44 having an axis generally perpendicular to 
the top face 28 of the pilot 26. In the disclosed embodiment 
of the pierce nut, the pilot also includes side Walls 38 
perpendicular to the top face 28 of the pilot, and the sides 48 
of the ?anges are truncated primarily to reduce the Weight or 
mass of the pierce nut. The bottom face 50 of the pierce nut 
is preferably ?at and generally parallel to the top face 28 of 
the pilot. The bottom face 50 is engaged by a plunger of an 
installation apparatus or head (not shoWn) to form the nut 
and panel assembly; see also US. Pat. Nos. 3,108,368 and 
3,969,808, Which disclose suitable installation heads Which 
may be utiliZed to form the nut and panel assembly of this 
invention. Both of the above-referenced patents are assigned 
to the assignee of the present application and the disclosures 
are incorporated herein by reference. 

[0025] The die member of the present invention is shoWn 
generally at 24 in FIG. 1 and the face of the die member 24 
is shoWn in FIG. 2. The die member 24 has a body 25 and 
an end face 64. The end face is shoWn in FIG. 2. An opening 
52 is formed for receipt of the slug formed by the pierce nut 
20 cutting through the panel 22. The face 64 has lips 60 and 
62 Which drive panel metal into the grooves 36 of the 
fastener 26 and along end faces 30. The lips 60 are staking 
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lips Which keep the fastener from moving With respect to 
panel 22 When the fastener 20 is installed. The staking lips 
60 are generally parallel to one another. The lips 62 are 
clinching lips Which clinch the panel metal into the grooves 
of the fastener 20. The end surface 61 of lips 60 and 62 is 
generally ?at. 

[0026] The lips 62 are angled With respect to the vertical 
and horiZontal axes. As illustrated in FIGS. 3 through 5, the 
sides of the lips 62 are angled With respect to the die vertical 
axis betWeen 10°and 20° and preferably at about 15°, see 
arroWs a-a, in FIG. 3. As illustrated in FIG. 2, the sides of 
the lips 62 are also angled With respect to the horiZontal axis 
betWeen 1°and 10°and preferably at about 5°, see arroWs b-b 
in FIG. 2. The angle of the lips 62 in tWo planes facilitates 
enhanced packing of metal into the groove of the fastener 
20, Which Will be discussed in greater detail beloW. 

[0027] The lips 60 are angled With respect to the contact 
face 61 betWeen 40°and 50°and preferably at about 45°. The 
inner corners 68 of the die member lips are radiused and the 
outer corners 70 of the lips are angled at approximately the 
same angle to the vertical as lips 60. The contact face 61 of 
the lips 60 and 62 is generally ?at to provide a greater 
surface area to force panel metal into the grooves 36 and 
provide a larger surface area to reduce the contact pressure 
acting on the lips 60, 62. 

[0028] The packing of the metal into the grooves 36 is 
illustrated in FIGS. 3 through 5 and FIG. 10. The illustra 
tion in FIG. 3 is a section taken along lines 3-3 of FIG. 2; 
FIG. 4 is a section taken along lines 4-4 of FIG. 2 and FIG. 
5 is a section taken along lines 5-5 of FIG. 2. As illustrated 
in FIG. 3, the lip is Wider than the lip in FIGS. 4 and 5. The 
lip 62 is Widest at the midpoint of the lip, at line 3-3, and 
becomes narroWer as it extends to the corners. This narroW 
ing of the lips 62 causes metal to be ploWed from the 
mid-point 80 to the ends 82 of the groove 36 of the fastener 
20 to better ?ll the groove, see FIG. 10, arroW C. The angle 
of the lips With respect to vertical also facilitates the move 
ment of the metal Within the groove and ploWs metal from 
the center to the outer side of the groove, see FIG. 10, arroW 
D. As illustrated, the Wider lip at section 3-3 leaves less 
room betWeen the lip at 3-3 and the Walls 38 and 42 of the 
fastener 20. Because there is less room, the panel metal at 
this location must be displaced elseWhere and the path of 
least resistance is to the Wider areas toWards the ends of the 
lips, i.e., sections 4-4 and sections 5-5. Therefore, the metal 
is ploWed or pushed aWay from the midpoint of the lip to ?ll 
the entire groove 36. 

[0029] The panel 22 includes a mating region 72 Which is 
driven into mating contact With grooves 36 by lips 62. The 
mating region 72 includes a panel bottom 74, ?rst side 
surface 76 and second side surface 78. As illustrated, the 
panel 22 in the mating region 72 is forced under the inWardly 
extending sideWalls 38 and 42, in other Words, the grooves 
36 are ?lled With the mating region 72. 

[0030] The cross-sections in FIGS. 3 through 5 are taken 
along the corresponding lines in FIG. 2 to illustrate the 
increasing Width of the ?rst side surface 76 as its distance 
increases from the general midpoint 80 of groove 36, to the 
opposed ends 82 of groove 36. In the preferred embodiment, 
a ?at surface 79 is provided for facilitating tooling and 
dimensioning of the die button. Other than the ?at surface 
79, the sideWall 62 is angled. 

[0031] In use, the fastener is fed into an installation head, 
such as for example, the installation head disclosed in US. 
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Pat. No. 5,487,215. The installation head is mounted to the 
platen of a press With the die member mounted to the 
opposite platen. Sheet metal 22 is mounted upon the die 
member and the press closes, driving a fastener from the 
installation head into the panel and the die member. The lips 
60 and 62 are driven into the grooves 36 and adjacent end 
Walls 30 deforming metal into the grooves 36 and along side 
the end Walls 30. A slug is pierced from the panel by the end 
face 28 of the pilot and the pilot 26 is received through the 
pierced panel opening. 

[0032] The stress on typical die member lips is about 
600,000 to 700,000 PSI. A typical die member With forces 
in this range is disclosed in US. Pat. No. 4,630,363. In 
previous die members manufactured by applicant, the con 
tact face of the clinching lips Were about 0.019 inches Wide 
resulting in the potential for broken die members because of 
the high forces per square inch. In the disclosed embodi 
ment, the contact face of the clinching lips at the midpoint 
is Wider, approximately 0.050 inches, to reduce the forces 
being applied. Additionally, the height of the lips 60, 62 is 
less to better Withstand the forces and facilitate ?lling of the 
groove 36. Overall, With the angled lips, ?attened end faces 
and height reduction, the stresses on the lips have been 
reduced to about 107,000 PSI Which greatly extends the life 
of the die member. A further bene?t is the reduction of the 
bending stresses on the clinch lips 62. By reshaping the 
clinch lips 62, the bending stresses are reduced by 31,600 
PSI, from about 152,000 PSI to about 121,000 PSI. 

[0033] It should be appreciated that the dimensions pro 
vided are approximate and are for the disclosed die button to 
obtain optimum performance. The die button dimensions 
may change as a result of the volume of the metal into Which 
the fastener is installed and may change depending upon the 
Width of the groove 36 in fastener 20. 

[0034] FIG. 9 illustrates a cross-section of the die button 
24 as the installation of the fastener to the panel completed. 
As illustrated, the slug 69 has been cut from the panel 22 by 
the pilot portion 26. 

[0035] FIG. 10 is a top vieW of FIG. 9 illustrating the 
fastener 20 attached to a panel 22 on top of die member 24. 
The arroWs C and D illustrate the How of metal in both the 
lateral direction D and longitudinal direction C of the groove 
36. As can be seen, the metal ?oWs in tWo directions from 
the mid-point 80 out to the ends 82. 

[0036] Applicant has found that the die button of the ?rst 
embodiment is preferably used in loW carbon, loW strength 
stamping material. The second embodiment discussed beloW 
is preferably used in high strength, loW alloy stamping 
material. 

[0037] With reference to FIGS. 6-8, a further embodiment 
of the die button of the present invention is illustrated at 85. 
In this embodiment, the clinching lips 62 are angled in the 
same maimer as the clinching lips 62 of the previous 
embodiment. HoWever, in this embodiment, the lips 62 are 
angled at a spaced distance from the mid-portion 84 of the 
lip 62. As can be seen in this embodiment, there is a Wider 
mid-section 86 than in the previous embodiment. In the 
disclosed embodiment, the mid-section 86 is approximately 
5/8inches in length. The length of the mid-section 86 Will 
vary depending upon the fastener siZe that is used. The Width 
of the contact face 61 in this embodiment is approximately 
0.059 inches. As With the previous embodiment, the dimen 
sions may change depending upon the volume of the metal 
and the siZe of the groove 36. In this embodiment, the die 
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button 85 has inclined surfaces 88 and 90 Which ploW metal 
in the same manner as the previous embodiment, but 
because of the Wider and longer mid-section 86, less metal 
is ploWed. It has been found that With a thicker section on 
the lips 62, there is loWer stresses in the fastener. With 
greater amounts of metal being ploWed, the fastener might 
be de?ected to accommodate the metal being moved, Which 
is not acceptable in many applications. 

[0038] In the preferred embodiment, a break-aWay angle 
92 is provided. The break-aWay angle 92 is provided to 
avoid sticking of the lip 62 in the panel. By providing the 
break-away angle of about 7°along the mid-section 86, the 
lips 62 can freely release from the panel after the panel has 
been driven into the grooves 36. 

[0039] The invention has been described in an illustrative 
manner, and it is to be understood that the terminology 
Which has been used is intended to be in the nature of Words 
of description rather than limitation. 

[0040] Obviously, many modi?cations and variations of 
the present invention are possible in light of the above 
teachings. It is, therefore, to be understood that Within the 
scope of the appended claims, the invention may be prac 
ticed otherWise than as is speci?cally described. 

What is claimed is: 
1. A panel and fastener assembly comprising: 

a fastener having generally parallel channel-shaped 
grooves, each groove having a bottom Wall, opposed 
sideWalls, a mid-portion and opposed open end por 
tions; 

said panel being plastically deformed into said grooves to 
de?ne a mating region of said panel, said mating region 
being against said bottom Wall and said opposed side 
Walls de?ning a panel bottom surface adjacent said 
bottom Wall, a ?rst side surface adjacent one of said 
opposed sideWalls and a second side surface adjacent 
the other one of said opposed sideWalls, said ?rst side 
surface having a greater Width at said opposed open end 
portions. 

2. The panel and fastener assembly of claim 1 Wherein 
said ?rst side surface Width increases from about said 
mid-portion to said opposed open end portions. 

3. The panel and fastener assembly of claim 1 Wherein 
said ?rst side surface has a generally uniform Width along a 
middle portion of said ?rst side surface adjacent said mid 
portion and opposed outer portions Which are generally 
Wedge-shaped. 

4. The panel and fastener assembly of claim 1 Wherein 
said mating region is generally U-shaped in cross-section. 

5. The panel and fastener assembly of claim 1 Wherein 
said fastener opposed sideWalls are inclined inWardly to 
form a restricted groove opening. 

6. The panel and fastener assembly of claim 1 Wherein 
said opposed sideWalls and said bottom Wall meet at a 
radiused portion. 

7. The panel and fastener assembly of claim 1 Wherein 
said fastener includes a generally central pilot portion Which 
cuts a slug from and protrudes through said panel. 

8. The panel and fastener assembly of claim 7 further 
including opposed ?ange portions on opposed sides of said 
pilot portion, said grooves being positioned betWeen said 
pilot portion and said ?anges, said ?ange having panel 
bearing faces bearing against said panel. 
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9. Amethod of attaching a fastener to a deformable metal 
panel, said fastener having generally parallel channel 
shaped grooves, each groove having opposed sideWalls, a 
mid-portion and opposed open end portions, said method 
comprising: 

locating said panel on a die member having spaced 
generally parallel projecting lips adapted to be received 
in said fastener grooves; 

locating said fastener opposite said panel With said fas 
tener grooves aligned With said die member lips; 

driving said fastener against said panel, thereby driving 
said die member lips into said fastener grooves and 
deforming portions of said panel into said fastener 
grooves; and 

said die member lips substantially simultaneously driving 
said panel portions in said fastener grooves longitudi 
nally toWard said open end portions of said grooves 

and laterally toWard said sideWalls of said grooves. 
10. The method of attaching a fastener to a deformable 

metal panel as de?ned in claim 9, Wherein said method 
includes deforming said panel portions in said fastener 
grooves laterally to a greater eXtent as said panel portions 
approach said open end portions of said grooves, forming 
opposed Wedge-shaped bottom Walls in said panel portions 
engaging a bottom Wall of said fastener grooves and said 
sideWalls at said grooves. 

11. The method of attaching a fastener to a deformable 
metal panel as de?ned in claim 9, Wherein said method 
includes deforming said bottom Walls of said panel portions 
laterally from adjacent said mid-portion of said grooves, 
forming opposed Wedge-shaped portions eXtending from 
adjacent said mid-portions of said grooves. 

12. The method of attaching a fastener to a deformable 
metal panel as de?ned in claim 10, Wherein said method 
includes deforming said bottom Walls of said panel portions 
laterally from a location spaced from said mid-portion of 
said grooves, forming opposed Wedge-shaped portions adja 
cent said open end portions of said grooves. 

13. The method of attaching a fastener to a deformable 
metal panel as de?ned in claim 9, Wherein at least one of said 
groove side-Walls of each of said grooves is inclined 
inWardly, said method including forming said panel portion 
laterally beneath said inclined sideWalls of said grooves. 

14. Amethod of attaching a fastener to a deformable metal 
panel, said fastener having generally parallel channel 
shaped grooves, each groove having a bottom Wall, opposed 
side Walls, a mid-portion and opposed open end portions, 
said method comprising: 

locating said panel on a die member having spaced 
generally parallel projecting lips con?gured to be 
received in said fastener grooves; 

locating said fastener opposite said panel With said fas 
tener grooves aligned With said die member lips; 

driving said fastener against said panel, thereby driving 
said die member lips into said fastener grooves and 
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deforming portions of said panel into said fastener 
grooves against said bottom Walls of said grooves; and 

driving said panel portions in said fastener grooves lon 
gitudinally toWard said open end portions of said 
grooves and laterally toWard said side Walls of said 
grooves adjacent said open end portions forming 
opposed generally Wedge-shaped bottom Walls in said 
panel portions engaging said bottom Wall of said 
grooves. 

15. The method of attaching a fastener to a deformable 
metal panel as de?ned in claim 14, Wherein said method 
includes deforming said bottom Walls of said panel portions 
laterally from adjacent said mid-portion of said grooves, 
forming said opposed Wedge-shaped portions in said bottom 
Walls of said panel portions extending from adjacent said 
mid-portion of said grooves. 

16. The method of attaching a fastener to a deformable 
metal panel as de?ned in claim 14, Wherein said method 
includes deforming said bottom Walls of said panel portions 
laterally from a location spaced from said mid-portion of 
said groove forming said opposed Wedge-shaped portions 
adjacent said open end portions of said grooves. 

17. A die member comprising: 

a body having an end face; 

a pair of opposed clinching lips protruding from said end 
face, said clinching lips being generally parallel to one 
another; 

said clinching lips having a generally ?at end surface for 
engaging a panel to Which a fastener is to be installed, 
a base Which is integral to said end face and an outer 
sideWall, said sideWall joining said end surface and said 
base, said end surface having a mid-point and opposed 
ends With said end surface being Wider at said mid 
point than at said opposed ends, and said base being 
Wider than said end surface. 

18. The die member of claim 17 Wherein said end surface 
narroWs gradually from about said mid-point to said 
opposed ends. 

19. The die member of claim 17 Wherein said end surface 
begins to narroW gradually a spaced distance on either side 
of said mid-point. 

20. The die member of claim 17 further including an 
opening extending through said body and said end face. 

21. The die member of claim 20 further including inner 
sideWalls spaced from said outer sideWall, said inner side 
Walls positioned about said opening. 

22. The die member of claim 17 further including a pair 
of opposed staking lips protruding from said end face, said 
staking lips being generally parallel to one another and 
generally perpendicular to said clinching lips. 

23. The die member of claim 22 Wherein said staking and 
clinching lips are joined at this free end by corners to form 
a continuous protrusion. 

* * * * * 


