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Foreword 

This document (EN 2954-002:2010) has been prepared by the Aerospace and Defence Industries Association 
of Europe - Standardization (ASD-STAN). 

After enquiries and votes carried out in accordance with the rules of this Association, this Standard has 
received the approval of the National Associations and the Official Services of the member countries of ASD, 
prior to its presentation to CEN. 

This European Standard shall be given the status of a national standard, either by publication of an identical 
text or by endorsement, at the latest by September 2010, and conflicting national standards shall be 
withdrawn at the latest by September 2010. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights. 

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following 
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech 
Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, 
Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, 
Sweden, Switzerland and the United Kingdom. 
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1 Scope 

This European Standard contains pictures of the macrostructure of bar, section, forging stock and forgings for 
titanium and titanium alloy wrought products. 

This European Standard shall be used in conjunction with EN 2954-001.

2 Normative references 

The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies.

EN 2954-001, Aerospace series — Macrostructure of titanium and titanium alloy wrought products —
Part 001: General requirements.

3 Macrographs 

All macrographs are shown at actual size ( 1 magnification) when printed without any magnification or 
reduction. See Annex A (normative). 
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Annex A 
(normative) 

 
Atlas of macrographic references 

A.1 Macro grain size 

See Figure A.1 (2MA1 to 2MA6). 1) 

 

 2MA1 Level 10 
                                                      

1) Additional indication from publication ETTC 3. 
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 2MA2 Level 20 
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 2MA3 Level 30 

Copyright British Standards Institution 
Provided by IHS under license with BSI - Uncontrolled Copy 

Not for ResaleNo reproduction or networking permitted without license from IHS

--`,,```,,,,````-`-`,,`,,`,`,,`---



BS EN 2954-002:2010
EN 2954-002:2010 (E) 

8 

 

 2MA4 Level 40 
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 2MA5 Level 50 
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 2MA6 Level 60 

Figure A.1 
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A.2 Non-uniform macrostructure 

See Figure A.2 (2MA20 to 2MA25). 1) 

 

2MA20 
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2MA21 
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2MA25 

Figure A.2 
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A.3 Tree-ring type structures 

See Figure A.3 (2MA40 to 2MA42). 1) 

 

 

2MA40 
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2MA41 and 2MA42 

Figure A.3 
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A.4 Macro grain size for common alpha-beta forgings 

See Figure A.4 (2MA60 to 2MA62). 

 

2MA60 

 

 

2MA61 
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2MA62 

Figure A.4 
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A.5 Macrostructure obscured by grain flow 

See Figure A.5 (2MA70). 

 

2MA70 

Figure A.5 
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A.6 Alpha segregates, alpha stringer or blocky alpha 

See Figure A.6 (2MA80 to 2MA84). 1) 

 

2MA80 — Alpha segregates, alpha stringer 
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2MA81 — Alpha segregates, blocky alpha 

 

2MA82 — Alpha segregates, blocky alpha 
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2MA83 — Alpha segregates, blocky alpha 

 

2MA84 — Alpha segregates, blocky alpha 

Figure A.6 
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A.7 Beta fleck 

See Figure A.7 (2MA100). 

 

2MA100 

Figure A.7 

 

Copyright British Standards Institution 
Provided by IHS under license with BSI - Uncontrolled Copy 

Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
,
,
`
`
`
,
,
,
,
`
`
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



BS EN 2954-002:2010
EN 2954-002:2010 (E) 

26 

Bibliography 

[1] AMS 2380, Approval and control of premium-quality titanium alloys. 

Copyright British Standards Institution 
Provided by IHS under license with BSI - Uncontrolled Copy 

Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
,
,
`
`
`
,
,
,
,
`
`
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



BS EN 2954-002:2010

This page has been intentionally left blankCopyright British Standards Institution 
Provided by IHS under license with BSI - Uncontrolled Copy 

Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
,
,
`
`
`
,
,
,
,
`
`
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



BS EN
2954-002:2010

BSI Group
Headquarters 389
Chiswick High Road,
London, W4 4AL, UK
Tel +44 (0)20 8996 9001
Fax +44 (0)20 8996 7001
www.bsigroup.com/
standards

BSI - British Standards Institution
BSI is the independent national body responsible for preparing British
Standards. It presents the UK view on standards in Europe and at the
international level. It is incorporated by Royal Charter.

Revisions

British Standards are updated by amendment or revision. Users of British
Standards should make sure that they possess the latest amendments or
editions.

It is the constant aim of BSI to improve the quality of our products and services.
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