EP 0 557 234 A1

®

0 European Patent Office

Office européen des brevets

Application number: 93600005.8

Date of filing: 02.02.93

@ Publication number: 0 557 234 A1

EUROPEAN PATENT APPLICATION

@ Int. c15: EO4B 1/19

® | ® ® 6

Priority: 20.02.92 GR 92010070

®

Date of publication of application:
25.08.93 Bulletin 93/34

®

Designated Contracting States:
AT BE CH DE DK ES FR GB IT LI SE

(@) Applicant: Gamanis, Georgios
Ohi Street, 39
GR-574 00 Sindos, Thessaloniki(GR)

@) Inventor: Gamanis, Georgios
Ohi Street, 39
GR-574 00 Sindos, Thessaloniki(GR)

@ Aluminium alloy-steel composite node for three-dimensional structures.

@ An aluminum alloy (1) node which has special steel parts (2). These parts have threaded radial holes (10),
where pipes can be connected with the aid of special mechanisms.

The node is useful for the construction

10

of buildings with exira aesthetic requirements.
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This invention relates to an aluminum alloy node for use in three-dimensional structures for buildings
with extra aesthetic requirements.

Nodes of this type are hollow spheres with partial flat surfaces distributed on their outer surface bearing
threaded radial holes where pipes can be connected with the aid of special mechanisms.

The forces are transmitted from the pipes to the node through the node threads which are highly
stressed.

Unfortunately, most classical aluminum alloys that are used for nodes manufacturing are limited in their
load bearing capacity. However, they have the advantage of light weight as compared to heavy steel nodes
especially in cases for which architectural reasons enforce the use of large diameter nodes.

An object of the present invention is to improve the limited load bearing capacity of aluminum alloy
nodes by also keeping the advantage of such alloys light weight.

The result is a high strength node with low manufacturing cost.

This is achieved by using special high strength steel parts with threaded holes. Their outer surface has
either tooth-shaped projections or grooves.

These parts are placed on the desired positions in the mold before casting the aluminum alloy.

After solidification, the aluminum alloy tightens the special parts in its mass, due fo its greater
coefficient of thermal expansion.

For the construction of the node, aluminum alloys are used whose principal alloying element is silicon
or copper.

The advantages of this invention are that the resulting node is ready for use, the special steel paris can
be produced in automatic lathe at low cost, the aluminum alloy is not highly stressed because of the
distribution of the forces through the special parts, and the outcoming node has light weight.

The invention will be further described, by way of example only, with reference to the accompanying
figures, in which:

Figure 1 shows a part of a structure where the node is used according to the invention.
Figure 2 shows two views of a node according fo the invention.
Figure 3 shows a section of a node according to the invention.

The structure according to figure 1 is called three-dimensional structure or space frame and comprises
the nodes 1 and bars 9.

The structure according to figure 1 is useful for the construction of buildings with exira aesthetic
requirements, such as exhibition pavillions, shopping centers, shops, covered sports facilities, airport halls,
hotel facilities, tourism facilities, universities, theaters, museums, libraries, etc.

The nodes are hollow spheres 1 with partial flat surfaces 11, distributed on their outer surface, bearing
threaded radial holes 10.

Bars comprise one pipe 9 and two connection mechanisms 12, which connect the bar ends to the
nodes.

Each aluminum alloy node 1 has at least one high strength steel part 2.

The special part 2 has a threaded radial hole 10 and at least one tooth-shaped projection or groove at
its external surface 24.

For the construction of nodes 1, an aluminum alloy with silicon as principal alloying element is used ,
which has the following weight per cent composition:

Aluminum remainder
Silicon 65-75
Iron 0,20 max
Copper 0,20 max
Manganese | 0,10 max
Magnesium | 0,40 - 0,70
Zinc 0,10 max
Titanium 0,04 - 0,20
Beryllium 0,04 - 0,07
Others 0,10 Total

Aluminum alloy nodes 1 have been heat treated as follows:

Solution heat treatment at 543 ° C for 12 hours provided no portion of the heat treat oven exceeds 548°C.
Quenching in water at 65°C to 100 C.
Precipitation heat treatment at 154 ° C for 8 hours.
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Claims

An aluminum alloy node (1) for use in three-dimensional structures for buildings with extra aesthetic
requirements comprising at least one steel part (2), which bears a threaded radial hole (10).

A node according to claim 1, in which the steel part (2) has at least one tooth-shaped projection or
groove at its external surface (24).

A node according to any one of claims 1 or 2, in which the magnesium content in the aluminum alloy is
more than 0,1% and less than 1,0%

A node according to any one of claims 1 to 3, in which the silicon content in the aluminum alloy is
more than 2% and less than 20%

A node according to any one of claims 1 to 4, in which the titanium content in the aluminum alloy is
more than 0,04% and less than 0,40%

A node according to any one of claims 1 to 5, in which berillium content in the aluminum alloy is more
than 0,04% and less than 0,07%

A node according to any one of claims 1 to 6, in which the copper content in the aluminum alloy is
more than 0,1% and less than 10%

A node according to any one of claims 1 to 7, in which the manganese content in the aluminum alloy is
more than 0,05% and less than 0,40%
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