2150054 Pl N TYPE - ASTENERS The present inwention relates to pin-type

f agtiewers adapted to, be driven by explosively powered tools into a :
substrate, for exanple nmasonry or ‘a netal beam as used in building \
congtyuction. 5 So-cal | ed eye-pins for use with explosively péi%&ed
tools conprié%ia pointed stem wth a head which is pierced transver by
~an eyé.{In usé, the stemof the pinis. driven by. the tool into masonry or
steel bedm for exanple, |eaving the head projecting so 10 that a cable or = -
eord can be threaded through the eye. =Che commonl y-used type of giﬁgigiy
-powered tool conprises a piston which is explosively driven int

with the pin to thereby drive the pin, such tools generally being known as
indirect-acting tools. 15 - Eye-pins intended for use.-with
fndirect-acting tools nust be sufficiently strong to withstand the inpact
of the piston. This can be. achieved by form ng the stemand head as a
ane-pi ece solid construction, whereby the piston inpacts against the rear
‘end of the 20 solid head. However with this arrangenent, the eye forned

t hrough the head nust be of restPINSTXRE FASTENERE i n order to avoi d excessive
weakeni ng of the head. For |arger dianmeter eyes, it has been proposed to
form 2 ' :

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 indiredt-acting tools.

: 15 - Bye-pins intended for use with indirect-acting

| K;/ tools must be sufficiently strong to withstand the

L 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. BHowever with this arrangement, the eye
formed through the head must be of restricted diameter
o e in order to avoid excessive weakening of the head.
' For larger diameter eyes, it.has been proposed to form

.
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the head as a hollow shell, open at the rear end so that t he piston passes

thro the head and |rrpacts directly against the rear end of the stem

W'thft4ms shell-type construction, the head does not need to withstand trﬁ\
« i nNpa “df the pi ston, ‘and therefore the head can be formed with a Iarger\_;
,..\eye ranet er. Hrtherto such shell-type eye pins are of two-piece

{__construction with the head bern? formed separately fromthe stem and this
i nvol ves significant manufacturifng 10 costs. According to the invention,
there.is provided a process for formng a pin adapted to be driven into a
substrate by neans of an explosively actuated tool, said process conprising
shaping a netal slug by cold-form ng whereby to produce a stem portion and

hol I ow headeRdhleh®hsOREHbIAbw ishe11 £ ¥pe®3d tiOixRLI rg;dtgte forward end of the

stem portion, and heat treati n t he pi.n g/nereb rovr de the required
har dness antPafuths IBiEyon PREPRS it ?Hgf‘o?het Ghan eja‘Pa t®atnent, the head
portion is diddcted atgamehsedeyrtadfef rfhansteyne Whith €kid S internally .

t hreaded. Pref.er ?%é S t r udi the stem portion from
the slug bo y,ﬁsﬁ'p L’fl& ébdﬁé@daﬁo@% ?Iﬂee% b whereby to produce a

s i d head wostand t&ﬁoﬂ-@k{-’? lﬂir hep Phét%aw$@9¥4ﬁ¢rﬁeﬁ!%r dly over an - .
extrusi on 2Read can be BHAHECHtHNE I BRYet @yl &degerd hol | ow head port i on of

the required depth and dianeter. The inventiaon al so provi des a pin when
produced byﬁttt’eramre%rsaeyssme eye pins are of two-piece

construction with the head being formed separately - = = C
from the stem, and this involves significant manufacturing \.J

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 n;etal slug by
15 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 a.nd ductility, wherein,
: prio_r to the heat treatment, the head portiofz is drilled -
20 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.
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- - 3. An enbodi nent of the invention: mnll :now be described, by way of
;exanp1e onIy wth reference to the acconpanylng drawi ngs, .in which
=

. Fisgures -1 to § illustrate successive stages in 5 the manufacture o
-shell-typegpkn and Figure 6 is a perspective view of the finished The
;sh’TI-typeﬁpln I n accordance with the preferred enbodi nent is of one-piece
 constrQ9 ion 10 which is formed to basie 3kape by a multi-stage cold

. form ng“process, as will now be described in detail. The pinis formed from

- a slug of wire which Iﬁnsaﬁﬁbamea{yoﬁoéﬁeaﬁmmzé)ﬁoxﬁapﬂn ehoW Heei ng forned
+to the required shape |g éhe cold fo g OCESf Il

"+ conposi tion such grscribedr b ﬁayoP T‘ﬁ%’ %a he\z,i%] rea% t(c?tho

-2 provi de the hardnehe andodpahyhngydnewesga;ylnowmmmhnt the pin to be

.;explosively driven. Fggﬁggﬁeg g th£9@é é? éégﬁﬁébtggh qu{ornlng

process, the tensile s e mat er i be in the range
.45 - 65 kg/ nmSThe thleugapmifggtare) OfsapFHEEH VPRI PR 3¢t die, and, in a

‘first cold-formng stepigube % 48 bSpexbpudesveoviendby £he of itei shed pr oduce
a sten1port|on 2, F@s shown in Figure 2. The rear portlon 4 of the

The shell-type pin in accordance with the
preferred embodiment is of ore-piece construction
R 10 which is formed to basic shape by a multi-stage cold
: \w/ 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 ductiiity necessary to permit the pin to be
explosively driven. It has been determined that to
énable the cold forming process, the tensile strength
20 of the material should be in the range 45 - 65 kg/mmz.-
The slug (Figure 1) is placed within a first die,
and, in a first cold-forming step, the slug is _
'Q_i _ extruded forwardly in order to produce a stem portion
SN 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



25 slug retalns |ts orlglnal dlaneter and constitutes the Iarger dlaneter

(

hown in the figure. The extruded slug is then transferred to a

e where, in a second cold-form ng process, the rear portion 4 of‘””
.S headed to produce a head 30 portion 6 the required nom nal _
Fi-gure 3). While remaining in the heading die, the head portion .6

. ',_théﬂ’subjected to-a backwards extrusion over an extrusion mandrel in
er to produce a shell-like holTow cylindrical head portion 8 (Figure 4)

rear end
blank is r

of t he requ#%g gﬁ Q%isgtgaaggtgrbaéma{@ :g&r.%of O‘p&lr}&S open at its.

I C_ Shapi ng operati -forming, the shaped
e%#msiﬁomﬂhérﬂlel&nqr@% ttoemrqﬂme oh shekl-shidect to a
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yeen a paif of dies to be noted that
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sufficient

dpgncatt dtsnabhe eﬁdectlve pinch pointing. As-an alternative to

pi nch pointing, h@@fﬁ,t %H#EOBLEQPI ;ﬁaéﬁq‘ﬂ a%gpéq’ﬁ?‘gnﬁ% swage pointing or by_

grindi ng,

for exa is drilled
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operation. Preferably, pointing is effected by pinch .
pointing the end of the stem portion between a pair of f
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 piheh pointing.
As an alternative to pinch pointing, the stem portion
can be-pointéd by swage pointing or by grinding, for
example. The shell-like head portion 8 is drilled
trarisversely 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
avoid the formation of burrs on the outside.
After-driiling, the pin is heat~treated to
provide the necessary hardness and ductility, the heat

treatment comprising austenltlslng followed by 4

austempering.

If required, the pin is finishedibY'plating,
galvanlslng or another anti-corrosion treatment, the
finished pin being shown in Flgure 6.

Finally,a conventional plastlcs cap or other
fitting for releasably retaining the pin within the
barrel of an explosively actuated tocl is applied to
the pointed end of the stem portion.
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20 av0|d the formation of burrs on the outside. After drilling, the pin
“ heat-treated to provide the necessary hardness and ductility, the e?i>\
: t reat nent conpr|5|ng austenitising foll owed by aust enpering.. 25 “Ij

N reqU|red /@ pin is finished by plating, galvanising or anot her | -
“anti-corrosion treatnent, the finished pin being shown in Figure 6.

-~ Finall{y,)a conventional plastics cap or otler fitting for releasably
“retainrng the pin within the 30 barrel of an explosively actuated tool is
“applied to the point edPreéstedheompesibions ovf wire ftomFWHﬂdHrﬁué pin
- conposi tions of o] h p C u e above
2 process, Wwill bewglggeiﬁévmg%ﬁﬂrgfg%gﬁ et{;e ?&EO\;’%O{:?O%%S S"“‘%r}fbl €s: ll’:"fzf'rrpl e |

i 5 FuIIy ki Wigh §ﬁ§éFeﬂF§htPhbh¢of@b%@“gpgeﬁ#%ﬂk&%ﬁy3|s in wei ght
. per cent:- carbon 0.60/0.65 silicon 0. 10/ 0/ 0. 30 manganese
©0.95/1.20 10 phosphorus - 0.03 maxi mum sul phur. 0. 03
~maxi mum The wire EéigﬁéﬁLEed in soft-drawn fully spheroldlsed The heat

 treatnent.after cold formng involves

5 Fully killed steel with the followxng ladle

analysis, in weight per cent:-

S ~ carbon .~ 0.60/0.65
B _ 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 spher01dlsed
The heat treatment after cold formlng involves
austenitising in the range 840°-860°C. and

15 austempering in_molten salt for 60 minutes at

250-280°C.
S Example I
TN 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%



R PN e WS mimae ¥ DG R -

austen|t|5|ng in the range [err] and 15 austenpering in nolten salt for 60

m nut es /at\250- 280C. Exanple Il Fully killed steel grain refined with

al uri ni | and preferably vacuum degassed. 20 The steel Iadle anaIyS|§”
isSs as fp , in weight per cent:- carbon 0. 49/ 0. 54% mangdnese *_;
f&]O/O. 6 silicon 0.70/1.00% chrom um 0. 60/ 0. 85%
iphosphorus 0. 030 max. sul phur 6 0.025 max. 5 Pi ns

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 fenal e threaded
stud into which a thrggded rod C%ﬂ#%?;ﬁﬁﬁeWEd- 7 '

chromium 0.60/0.85%
phosphorus 0.030 max.
sulphur - 0.025 max.
5 Pins can be produced by the above procéss at a cost

considerably less than the cost of producing conventionai
shell-type pins for use with indirect actiné_tools.
Instead of drilling the head portion 10 to form
an eye pin, the head pdrtioh may be threaded internally to
1o produce a female threaded stud into which a threaded rod

can be screwed.
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li'part4on and hol | ow head portion 5 open at its rear end, poi

"CLAI MS 1 A process for formng a pin adapted to be driven into
a substrate by neans of an explosively actuated tool, said process
corpri si ng shaping a netal slug by col d-fornming mhereby to produce a stem

“the frorward end of the stemportion, and heat-treating the pin wh
provitde the required hardness and ductility, wherein, prior to th
" treatient, the head portion is drilled transversely to forman eye—pin or
1S internally t hreaded. 10 2. A process according to claim1,
~wherein the slug is shaped by extruding the stem portion fromthe slug
~'body, shaping the slug body in a heading die whereby to produce a solid

"2 head portion, and extruding a head portion rearwardly over an extrusion
~mandrel whereby to produce 15 C LA M8 ow head portion of the required
- depth and dianmeter. 3. A process substantially as hereinbefore
-described with reference to the acconpanyi ng draw ngs. 4. A pin when

-produced by a process according to any one of the preceding clains.
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
i ' 5 open at its rear end, pointing the forward end of the
stem portion, and heat-treating the pin whereby to provide
the required hardnéss 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 portiomn, 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.
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