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This invention relates to an improved method 
for forming the root or anchor portion of the 
blades used in bladed ?uid-?ow machines ‘such 
as turbines and compressors, and relates par 
ticularly to blades of the type'which areformed 
with a pro?led root adapted to be secured in a 
socket (hereinafter referred to as “blades of the 
type described”). . _. , , 

, The invention is mainly of interest in connec 
tion with the production of blades which are sub 
jected in use to high temperatures and stresses, 
and which therefore require to be made of 
specially developed steels or alloys, such as 
nickel-chrome alloys, which may be diilicult and 
expensive to machine. E'xamplesof such blades 
are the turbine rotor blades of gas turbine ,ma 
chines, and in a lesser degree the compressor 
rotor blades (in cases where bladed compressors 
of the axial flow type are used). . 
One known method of securing the blades to 

the turbine rotor disc of a gas turbine is to pro-_ 
vide the periphery of the rotor disc with serrated 
slots extending in a generally radial direction, 
complementary serrations being formed on the 
blade roots so that they can be pressed into the 
slots and secured, for instance by peeping. 
Where the serrated blade root, and the corre 
sponding slot, are tapered, such a method ‘of 
blade mounting is generally known in the art 
(from the pro?le of the blade root) as the “?r 
tree” mounting, and it will be hereinafter desig 
nated by this term. At present “?r-tree” mount 
ings are in wide use. 
“Fir-tree” roots have‘ hitherto been usually 

made by a machining operation, such as broach 
ing, and one object of the present invention is 
to provide an alternative method of making such 
roots which eliminates or reduces machining 
operations, thus cheapening production, and 
which, at least in the case of some materials, also 
has a bene?cial effect on the material treated. 
Broadly the invention provides, for blades of 

the type described, the method of forming the 
root contour wholly or partly by means of 
pressure-working. I 

By “pressure-working” is meant a rolling, 
swaging, stamping, coining or similar operation. 
The pressure working may most advantage 

ously comprise a rolling operation, which will 
usually be cold, but may be hot if the nature of 
the material which is being worked requires it. 
The rolls may be of any suitable material, such as 
hardened steel or tungsten carbide. 
Cold pressure working provides an improved 

surface ?nish for most of the metallic materials 
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turbine machines, and may have abene?cial 
eiiect in other respects; for example, alloys of 
the 18 chromium 8 nickel type can'have their 

, creep limit raised by cold work (see Zschokke, 
BrownBoveri Review 1946, v. 33, pp. 227-233). 
Other highly alloyed steels are also improved in 
the same respect by cold work (see Cornelius, 
“Metallwirtschaft,” 1939, v. .18 pp. 399-403, and 
pp. 419-421). The degree of such improvement 
does however, depend on .the proximityoi the 
operating temperature of the blade root to the 
re-crystallisation temperature. With the general 
run of turbine rotor disc rim temperatures the 
diil'erence between the operating temperature 
and the re-crystallisation temperature is such 
that substantial improvement results. 
Some alloys, intended to operate at lower tem 

peratures, such as aluminum alloys, bronzesand 
stainless steels, for compressor blades, lose a por 
tion of their highly creep-resisting properties 
when cold worked. With such alloys, or where 
the operating temperature is near to re-crystal 
lisation temperature, it is preferable to subject vat ' 
least the root of the blade (after pressure work 
ing) to re-heat treatment (which can often be 
done by an induction process), and thereafter to 
remove the 'oxidised‘surface by mechanical or 
electrolytic means. _ 

For; the sake of example some practical 
methods according to the invention of rolling the 
‘j?r-‘tree” roots of turbine blades will now be 
described with reference .to the accompanying 
diagrammatic drawings, in which: ' 1 l l 

- Figs. 1-3 show the essential parts of a rolling 
machine in which the work is held stationary‘ 
and the rolls are moved linearly over the .work. 
Fig. .1 is a front elevation of the movable ram 
carrying the rolls, Fig. 2 is a transverse section 
through the ram, showing the stationary'table in 
which the blades are ?xed, and Fig. 3is a side 
elevation of the ram. 7 _, - ' 

‘ Fig. 4 is a side e1evati0n,vand Fig. 5 is a frag 
mentary plan, of an alternative rolling machine 
in which the blades are fed linearly through the 
rolls. , > 

Figs. 6 and '7 are detail views of‘mo'di?ed types 
of roll. 

Referring to Figs. 1-3, the machine there 
shown comprises in essentials a vertically mov 
able ram I, in which three slides 2 are mounted 
for horizontal sliding movement. Each slide is 
resiliently biassed to a central position by a 
spring-pressed ball or plunger device 3, and the 
slide can move against such spring pressure in 




