
2150054 PIN-TYPE -ASTENERS The present invention relates to pin-type
fasteners adapted to be driven by explosively powered tools into a
substrate, for example masonry or a metal beam as used in building
construction. 5        So-called eye-pins for use with explosively powered
tools comprise a pointed stem, with a head which is pierced transversely by
an eye. In use, the stem of the pin is. driven by. the tool into masonry or
steel beam for example, leaving the head projecting so 10 that a cable or
cord can be threaded through the eye. One commonly-used type of explosively
powered tool comprises a piston which is explosively driven into contact
with the pin to thereby drive the pin, such tools generally being known as
indirect-acting tools. 15       Eye-pins intended for use with
indirect-acting tools must be sufficiently strong to withstand the impact
of the piston. This can be achieved by forming the stem and head as a
one-piece solid construction, whereby the piston impacts against the rear
end of the 20  solid head.  However with this arrangement, the eye formed
through the head must be of restricted diameter in order to avoid excessive
weakening of the head. For larger diameter eyes, it has been proposed to
form    2 



the head as a hollow shell, open at the rear end so that the piston passes
through the head and impacts directly against the rear end of the stem.
With this shell-type construction, the head does not need to withstand the
impact of the piston, and therefore the head can be formed with a larger
eye diameter. Hitherto, such shell-type eye pins are of two-piece
construction with the head being formed separately from the stem, and this
involves significant manufacturing 10 costs. According to the invention,
there is provided a process for forming a pin adapted to be driven into a
substrate by means of an explosively actuated tool, said process comprising
shaping a metal slug by cold-forming whereby to produce a stem portion and
hollow head portion open at its rear end, pointing the forward end of the
stem portion, and heat treating the pin whereby to provide the required
hardness and ductility, wherein, prior to the heat treatment, the head
portion is drilled transversely to form an eye pin or is internally
threaded. Preferably, the slug is shaped by extruding the stem portion from
the slug body, shaping the slug body in a heading die whereby to produce a
solid head portion, and extruding the head portion rearwardly over an
extrusion 25         mandrel whereby to produce a hollow head portion of
the required depth and diameter. The invention also provides a pin when
produced by the above process. 



- 3- An embodiment of the invention will now be described, by way of
example only, with reference to the accompanying drawings, in which:
Figures 1 to 5 illustrate successive stages in 5  the manufacture of a
shell-type pin; and Figure 6 is a perspective view of the finished pin. The
shell-type pin in accordance with the preferred embodiment is of one-piece
construction 10 which is formed to basic shape by a multi-stage cold
forming process, as will now be described in detail. The pin is formed from
a slug of wire which is sufficiently soft as to be capable of being formed
to the required shape in the cold forming process, and 15 which is of a
composition such that after cold forming the pin can be heat treated to
provide the hardness and ductility necessary to permit the pin to be
explosively driven. It has been determined that to enable the cold forming
process, the tensile strength 2 20 of the material should be in the range
45 - 65 kg/mm The slug (Figure 1) is placed within a first die, and, in a
first cold-forming step, the slug is extruded forwardly in order to produce
a stem portion 2, as shown in Figure 2. The rear portion 4 of the 



25 slug retains its original diameter and constitutes the larger diameter
portion shown in the figure. The extruded slug is then transferred to a
heading die where, in a second cold-forming process, the rear portion 4 of
the slug is headed to produce a head 30  portion 6 the required nominal
diameter (Figure 3). While remaining in the heading die, the head portion 6
is then subjected to a backwards extrusion over an extrusion mandrel in
order to produce a shell-like hollow cylindrical head portion 8 (Figure 4)
of the required depth and diameter, the head portion 8 being 5  open at its
rear end. After this basic shaping operation by cold-forming, the shaped
blank is removed from the die and the stem portion 2 is subject to a
pointing operation. Preferably, pointing is effected by pinch 10 pointing
the end of the stem portion between a pair of dies.. It is to be noted that
the previous cold forming steps will have work-hardened the blank to a
sufficient degree to enable effective pinch pointing. As an alternative to
pinch pointing, the stem portion 15 can be pointed by swage pointing or by
grinding, for example.  The shell-like head portion 8 is drilled
transversely to provide an eye 10 (Figure 5) of the required diameter,
drilling preferably being effected from opposite sides of the head portion
8 in order to 



20 avoid the formation of burrs on the outside. After drilling, the pin is
heat-treated to provide the necessary hardness and ductility, the heat
treatment comprising austenitising followed by austempering. 25      If
required, the pin is finished by plating, galvanising or another
anti-corrosion treatment, the finished pin being shown in Figure 6.
Finally,a conventional plastics cap or other fitting for releasably
retaining the pin within the 30 barrel of an explosively actuated tool is
applied to the pointed end of the stem portion.    - 5 - Preferred
compositions of wire from which the pin can be formed using the above
process, will be given with reference to the following examples: Example I
5        Fully killed steel with the following ladle analysis, in weight
per cent:- carbon         0.60/0.65 silicon        0.10/0/0.30 manganese
0.95/1.20 10            phosphorus     0.03 maximum sulphur        0.03
maximum The wire is supplied in soft-drawn fully spheroidised. The heat
treatment.after cold forming involves 



austenitising in the range [err]. and 15 austempering in molten salt for 60
minutes at 250-280C. Example II Fully killed steel grain refined with
aluminium, and preferably vacuum degassed. 20      The steel ladle analysis
is as follows, in weight per cent:- carbon         0.49/0.54% manganese
0.70/0.90%    6 silicon         0.70/1.00% chromium        0.60/0.85%
phosphorus      0.030 max. sulphur         0.025 max. 5             Pins
can be produced by the above process at a cost considerably less than the
cost of producing conventional shell-type pins for use with indirect acting
tools. Instead of drilling the head portion 10 to form an eye pin, the head
portion may be threaded internally to 10      produce a female threaded
stud into which a threaded rod can be screwed.    7 



C L A I M S 1.       A process for forming a pin adapted to be driven into
a substrate by means of an explosively actuated tool, said process
comprising shaping a metal slug by cold-forming whereby to produce a stem
portion and hollow head portion 5         open at its rear end, pointing
the forward end of the stem portion, and heat-treating the pin whereby to
provide the required hardness and ductility, wherein, prior to the heat
treatment, the head portion is drilled transversely to form an eye pin or
is internally threaded. 10        2.     A process according to claim 1,
wherein the slug is shaped by extruding the stem portion from the slug
body, shaping the slug body in a heading die whereby to produce a solid
head portion, and extruding a head portion rearwardly over an extrusion
mandrel whereby to produce 15        a hollow head portion of the required
depth and diameter. 3.     A process substantially as hereinbefore
described with reference to the accompanying drawings. 4.     A pin when
produced by a process according to any one of the preceding claims.    


