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(54) A gas turbine blade tip omprising a metallic foam material

(67)  Tip rub in gas turbine engines is a well-known
phenomenon, and may lead to increased tip clearances,
with consequent detrimental effects on the engine’s per-
formance and blade flutter margins. Heavy or repeated
rubbing may cause blade tip over temperature leading
to cracking and fatigue failure. The invention provides a
tip for a gas turbine engine rotor blade, which under con-
tact with the casing surface interacts with the casing sur-
face so astoreduce the contact force and thereby reduce
the energy transferred to the blade. The tip may be de-
signed to ablate under contact with the casing surface,
or to cut or abrade the casing surface, or to crush or
compress of deflect under contact with the casing sur-
face. In a preferred embodiment, the tip comprises fi-
bre-reinforced metallic foam material.

Q‘
52— \
54
- N
N
N
N
16 18 N
N
i : § —20
N
48‘\‘ X § 50 §
§ N
N N
§ \
N | |— N
|20 \
N N
\ \
N N

(@)

[

I!lllllli "

148

O R,
AN

Printed by Jouve, 75001 PARIS (FR)



10

15

20

25

30

35

40

45

50

55

EP 2703 605 A3

D)

Européisches
Patentamt

European
Patent Office

Office européen
des brevets

—

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 13 17 9761

Category

Citation of document with indication, where appropriate,
of relevant passages

Relevant
to claim

CLASSIFICATION OF THE
APPLICATION (IPC)

X

US 2006/216154 A1l (MCMILLAN ALISON J [GB])
28 September 2006 (2006-09-28)

* paragraph [0001] *
* paragraphs [0005],

[0042]; figures 1-5 *
EP 2 253 803 A2 (ROLLS ROYCE PLC [GB])
24 November 2010 (2010-11-24)

* paragraph [0002] *

* paragraphs [0005], [0006], [0024],
[0025], [0028], [0032]; figure 4 *

* paragraphs [0026], [0036] *

US 2012/063909 Al (BOTTOME KRISTOFER J
[GB]) 15 March 2012 (2012-03-15)

* paragraph [0002] *
* paragraphs [0006],

[0009], [0037],

[0038] *
US 6 413 051 Bl (CHOU CHEN-YU JACK [US] ET
AL) 2 July 2002 (2002-07-02)

* column 4, Tine 39 - Tine 42; figures 3-8
*

US 7 780 420 Bl (MATHENY ALFRED P [US])
24 August 2010 (2010-08-24)

* abstract *

US 2010/143097 Al (READ SIMON [GB] ET AL)
10 June 2010 (2010-06-10)

* abstract *

* paragraph [0046] *

US 2012/196146 Al (RICE EDWARD CLAUDE
[US]) 2 August 2012 (2012-08-02)

* paragraph [0010]; figure 1 *

* abstract *

The present search report has been drawn up for all claims

1-7

1,3,5.8

1,3,4

—

INV.
FO1D11/12
FO1D5/28
FO1D11/08
FO1D5/20
FO1D5/14

TECHNICAL FIELDS
SEARCHED (IPC)

FO1D

Place of search

Munich

Date of completion of the search

8 May 2017

Examiner

Klados, Iason

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

CATEGORY OF CITED DOCUMENTS

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

document

after the filing date
D : document cited in the application
L : document cited for other reasons

& : member of the same patent family, corresponding

page 1 of




10

15

20

25

30

35

40

45

50

55

EP 2703 605 A3

9

des

Européisches
Patentamt

European
Patent Office

Office européen

brevets

—

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 13 17 9761

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
A EP 2 253 806 A2 (ROLLS ROYCE PLC [GB]) 1-9

24 November 2010 (2010-11-24)
* paragraphs [0001], [0003],
[6029] *

[0027],

The present search report has been drawn up for all claims

TECHNICAL FIELDS
SEARCHED (IPC)

Place of search

Munich

Date of completion of the search

8 May 2017

Examiner

Klados, Iason

CATEGORY OF CITED DOCUMENTS

: theory or principle underlying the invention

: earlier patent document, but published on, or

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

: document cited in the application

T
E
after the filing date
D
L : document cited for other reasons

& : member of the same patent family, corresponding
document

page 2 of




EP 2703 605 A3

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 13 17 9761

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

08-05-2017
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2006216154 Al 28-09-2006 EP 1681440 A2 19-07-2006
US 2006216154 Al 28-09-2006

EP 2253803 A2 24-11-2010 EP 2253803 A2 24-11-2010
US 2010296939 Al 25-11-2010

US 2012063909 Al 15-03-2012  EP 2428645 A2 14-03-2012
US 2012063909 Al 15-03-2012

US 6413051 Bl 02-07-2002  NONE

US 7780420 Bl 24-08-2010  NONE

US 2016143097 Al 10-06-2010  EP 1811129 A2 25-07-2007
JP 2007205351 A 16-08-2007
US 2010143097 Al 10-06-2010

US 2012196146 Al 02-08-2012  NONE

EP 2253806 A2 24-11-2010 EP 2253806 A2 24-11-2010
US 2010296942 Al 25-11-2010

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82



	bibliography
	abstract
	search report

