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Foreword

This document (EN 3114-001:2006) 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text or by endorsement, at the latest by June 2007, and conflicting national standards shall be withdrawn at
the latest by June 2007.

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, 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 'Kingdomt
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Introduction

This standard is part of the series of EN metallic material standards for aerospace applications. The general
organization of this series is described in EN 4258.

1 Scope

This standard specifies the conditions for micrographic examination of (o + B) titanium alloy wrought products
and description of terms used.

Specific microstructures applicable to each type of product are defined in EN 3114-002 to EN 3114-004.

This standard shall be applied in conjunction with EN material standards, which define the acceptance criteria
unless otherwise specified on the order.

It is applicable to:

— bars, sections, forging stock and forgings (EN 3114-002);
— plate (EN 3114-003);

— sheet for superplastic forming (EN 3114-004).

2 Normative references

The following referenced documents are. indispensable for theapplication 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 3114-002, Aerospace series — Microstructure of (a+ f) titanium alloy wrought products — Part 002:
Microstructure of bars, sections, forging stock and forgings.

EN 3114-003, Aerospace series — Microstructure of (a+ f) titanium alloy wrought products — Part 003:
Microstructure of plate.

EN 3114-004, Aerospace series — Microstructure of (a+ f) titanium alloy wrought products — Part 004:
Microstructure of sheet for superplastic forming.

EN 4258, Aerospace series — Metallic materials — General organization of standardization — Links between
types of EN standards and their use.

3 Sampling

The sampling and its frequency shall be as defined in the relevant technical specification and/or order.

The sampling sections shall be at least 10 mm, in thickness or length.

Samples shall preferably be taken by sawing. Cold work hardened zones shall be avoided or removed. If the

sampling material is taken by abrasive cut off or flame cutting, the resulting heat affected zone shall be
completely removed in the course of sample preparation.
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4 Preparation of the microsections

4.1 General

The surface of the sample sections to be examined shall be prepared by machining and grinding and polishing
to ensure that the microstructure is clearly defined after etching.

In the case of electrolytic polishing, grinding may be omitted.
The method of preparation shall not change, contaminate or deform the surface microstructure.
4.2 Grinding

Resin bonded alumina, zirconia or silicon carbide paper shall be used for grinding. The pressure shall be as
low as possible in order to avoid any cold work hardening of the surface of the microsection.

4.3 Polishing

Polishing may be accomplished mechanically and/or electrolytically.
The following solution is recommended for electrolytic polishing:

— 700 ml methanol;

— 200 ml butylglycol;

— 60 ml perchloric acid.

4.4 Etching

The etchants and their typical composition/sindicated-(in!-Table 1 may be used for development of
microstructure.
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Table 1 — Etching of titanium alloys

Reagent Vol. % Remarks Use

1 | Hydrofluoric acid (40 %) 8 Swab or immerse Micro etch
Nitric acid (65 %) 40 Macro etch (Etching time up
Water up to 100 to several minutes)

2 | Hydrofluoric acid (40 %) 2 Swab or immerse Bright grain boundary etch
Nitric acid (65 %) 10
Water up to 100

3 | Hydrofluoric acid (40 %) 2t06 | Swab Stain etch
Benzalkonium chloride 19 Avoid overetching Stain o or B depending on
Methyl alcohol 35 Avoid water in etch solution the heat treatment condition
Glycerol 40

4 | Hydrofluoric acid (40 %) 0,5 Swab or immerse Stain etch
Water up to 100

5 | Hydrofluoric acid (40 %) 21020 | Swab Bright etch
Nitric acid (65 %) 5to 25 | Glycerol acts as inhibitor Slower etch than 1
Glycerol up to 100

6 | Potassium hydroxide 10 Immerse (70-80) °C Grain boundaries, subgrain
sogen porosiso 507%) | 15 s o
Water up to 100 stained. Orientation sensitive,

de\{elops contrast between
grains.

7 | Hydrofluoric acid (40 %) 20 Swab rigorously Chemical polish and etch
Nitric acid (65 %) 20
Lactic acid 60

8 | Hydrochloric acid (40 %) 10 Swab General etch
Nitric acid (65 %) 25
Lactic acid 65

9 | Hydrofluoric acid (40 %) 10 Swab or immersion + 1 min | Etch for segregation
Nitric acid (65 %) 15 in ammonium bifluoride 20 g/l
Water up to 100

10 | Nitric acid (65 %) 25 Swab or immersion Removal of copper surface
Water up to 100 layer

11 | Hydrofluoric acid (40 %) 1 Spray wash Removal of tin surface layer
Nitric acid (65 %) 2
Hydrogen peroxide (30 %) 50
Water up to 100
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5 Assessment

The prepared surface shall be examined at the same magnification as that of the reference photomicrograph.

6 Description of microstructures

6.1 Acicular a

A transformation product arising, during cooling, by nucleation and growth on preferred planes of the primary
B phase, or by martensitic transformation and growth. It appears in acicular form, as pointed lamellae, or
plates.

6.2 o enriched zone (Blocky o)

A coarse area of o by comparison with the primary o grain of the matrix. Such o areas are frequently
accompanied by grain boundary o. Microhardness is not significantly different from that of the matrix.

6.3 o phase (o)

The stable sub-B transus o phase with close packed hexagonal crystal structure.
6.4 o+ P structure

Microstructure containing oo and 3 phases in various, forms.

6.5 a stabilized hard zone High Interstitial Defect (HID)

Zone of higher o stabilizedcontent,”significantly’harder than"the’'surrounding structure. Normally caused
through local oxygen and/or nitrogen ‘enrichment.

6.6 o stabilized surface (o case)
A surface zone enriched mainly by oxygen or less often by nitrogen or carbon, in which the o phase is

stabilized. The o case result from elevated temperature exposure to environments containing these elements.
o case is hard, brittle and considered detrimental.

6.7 o stabilizer

Element preferentially dissolving in the o. phase, and which increases the o. and B transus temperatures.
6.8 o stringer

In comparison with the fine o + B matrix, clearly defined coarse elongated o phase.

6.9 o transus

The temperature which determines the boundary between o and o + J fields - also known as o/o. + B transition
temperature.
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