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Executive Summary

The failure selected for this report is regarding the corrosion resistance of a new trivalent Chromium Conversion Coating (CCC) of Aluminium Alloy 2014A test panels. The existing Hexavalent Chromic Acid Anodizing (CAA) process has been added to the REACH* Authorisation List. 
Hexavalent Chromium (HC) compounds, including Chromic acid were given a sunset date of the 21st of September 2017 [1] as they are extremely carcinogenic to humans and when used in processing produce harmful waste byproducts. Therefore, a suitable alternative was required to replace the current surface coatings of approximately 80% of components used for munition production. 
The new Trivalent Chromium (TC) Conversion Coating down selected for the replacement of current HC CAA surface coatings was SurTec 650V© as this showed promising initial results and appeared to be a suitable alternative.
The approach to qualifying the SurTec 650V© coating for use in a military environment was conducted in accordance with Military Detailed specification (MIL-DTL)-5541-F Chemical Conversion Coatings on Aluminium Alloys. 
The sub-contractor application of SurTec 650V© was successfully qualified for Aluminium Alloy (AA) Grades 6082 and 7075. AA Grades from the 2XXX series have yet to be tested, results form the basis of this report and have been shown in Section 5.
Five Test Panels of AA2014A were tested for corrosion resistance after processing, all five panels failed to meet the performance requirement of MIL-DTL-5541-F. Several corrosion spot ‘pits’ were found on each panel after 168 hours exposure.
Additional Test Panels of AA214A must be procured and supplied to the sub-contractor for coating with SurTec 650V© implementing the process improvements identified by the coating manufacturer, qualification is ongoing.
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1 [bookmark: _Toc153204183]Introduction
1.1 It has been asked that a failure report be produced on a component used within an industrial setting. The report must outline the material characteristics, intended application, methods of processing and analysis of failure using experimental methods. 
1.2 The failure selected for this report is regarding the corrosion resistance of a new trivalent Chromium Conversion Coating (CCC) of Aluminium Alloy 2014A test panels. The existing Hexivailent Chromic Acid Anodizing (CAA) process has been added to the REACH* Authorisation List. 
*REACH, (Registration, Evaluation, Authorisation and Restriction of Chemicals) is a European Union regulation (EC No 1907/2006). Substances are included in the Authorisation List (Annex XIV) of REACH, where their use in the European Economic Area (EEA), whether on their own or in mixtures or articles, are prohibited after the relevant sunset date unless an Authorisation is held by the user or an upstream supplier. [1]
1.3 Hexivailent Chromium (HC) compounds, including Chromic acid were given a sunset date of the 21st of September 2017 [1] as they are extremely carcinogenic to humans and when used in processing produce harmful waste byproducts. Therefore, a suitable alternative was required to replace the current surface coatings of approximately 80% of components used for munition production. 
Hexavalent chromium is included in the REACH directive as it is a known human carcinogen. It is a SVHC (Substance of Very High Concern), and the waste produced from industrial processes involving it poses a serious threat to human health. [2]
1.4 Current aerospace and defence technologies rely heavily on HC coatings and the use of the CAA process for critical parts as it is well understood, established in terms of process equipment but mainly because the HC and CAA process produce surface coatings that have superior corrosion and abrasion resistance relative to coating thickness in comparison to CCC. [3]
1.5 Figure 1 [4] below shows a basic overview of both the CAA and CCC process. Note that both processes implement Chromic Acid, therefore both processes would need amendments to ensure compliance with the new REACH regulation.
[image: A diagram of a liquid
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[bookmark: _Ref152923405][bookmark: _Toc153204165]Figure 1 – CCC Process (Left) and CAA Process (Right) [4]
1.6 As shown in Figure 1 the CAA method of application differs from CCC, simply, CCC is applied by immersion of the substrate in tanks containing the coating in an aqueous form. CAA requires electrical current and specific jigging to allow the substrate being coated to become the anode while submerged in an electrolytic solution which includes a cathode. The difference between the two processes are CCCs chemically convert the substrate by oxidising the surface while CAA uses an electrochemical method to create an oxide film. [4]
2 [bookmark: _Toc153204184]Background
2.1 The new Trivalent Chromium (TC) Conversion Coating down selected for the replacement of current HC CAA surface coatings was SurTec 650V© as this showed promising initial results and appeared to be a suitable alternative.
2.2 It was noted that the replacement coating was not expected to perform as well as the previous coating regarding its corrosion resistance. At the time of down selection current understanding was the coating would perform adequately to achieve the qualification requirements outlined in Section 3 of this report.
2.3 See Annex A for SurTec 650V© Technical Data Sheet [5], an extract has been shown below:
SurTec 650V© is a Trivalent Chromium (Hexavalent Chromium-free) conversion coating for aluminium, which produces a visible blue grey to yellow iridescent layer. 
• Excellent corrosion protection. 
• REACH, RoHS and WEEE compliant. 
• Designed for immersion application but can also be spray or wipe applied. 
• Can be used to repair anodised coatings and refresh them before painting. 
• Approved for aerospace use to MIL-DTL-81706 and MIL-DTL-5541F. Also approved by    Qualicoat for architectural aluminium. 
• Supplied as a concentrated liquid. 
• Low electrical resistance. 
• Drop-in replacement for hexavalent chrome passivation. [5]
2.4 The approach to qualifying the SurTec 650V© coating for use in a military environment was conducted in accordance with Military Detailed specification (MIL-DTL)-5541-F Chemical Conversion Coatings on Aluminium Alloys. 
2.5 Processing materials must be listed within MIL-DTL-81706 - Chemical Conversion Materials for Coating Aluminium and Aluminium Alloys. The activity was split into two phases as outlined in Section 2.6 and 2.7.
2.6 Phase 1 - Test panels
2.6.1 A quantity of Test Panels was produced from the same grade of aluminium alloy which are currently used during the manufacture of components contained within a munition. 
2.6.2 Test Panels were coated by the plating subcontractor with all processing parameters validated and recorded, using process control testing as specified by MIL-DTL-5541-F. 
2.6.3 When it was understood that the test panels met the performance requirements of MIL-DTL-5541-F, authorisation was given to proceed to Phase 2 of the programme, Component Testing.
2.7 Phase 2 - Component Testing 
2.7.1 A sample of un-treated components were allocated to the plating subcontractor for coating with SurTec 650V© in accordance with the requirements of MIL-DTL-5541-F.
2.7.2 The processing parameters used during Phase 1 of the programme were maintained throughout Phase 2.
2.8 The sub-contractor application of SurTec 650V© was successfully qualified for Aluminium Alloy (AA) Grades 6082 and 7075. AA Grades from the 2XXX series have yet to be tested, results for the basis of this report and have been shown in Section 5.
3 [bookmark: _Toc153204185]Qualification Requirements
3.1 To qualify the SurTec 650v© for use on production components, testing must be conducted in accordance with MIL-DTL-5541-F. The classification of the new CCC as specified by MIL-DTL-5541-F, is Type II, Class 1A. [6]
· Type II: Compositions containing no Hexavalent Chromium
· Class 1A: For maximum protection against corrosion, painted or unpainted.
3.2 The subcontractor has already shown compliance with the application requirements of MIL-DTL-5541-F on other grades of AA, for the purpose of this report focus will be given to the performance requirements of the specification detailed in Section 3.6 of MIL-DTL-5541-F. 
3.3 Performance Requirements
3.3.1 Based on the coating Type, and Classification, outlined in para 3.1, to determine the performance characteristics of the applied coating, test specimens ‘3 inches wide, 10 inches long, with a nominal thickness of not less than 0.020-inch’ [6] were produced of the same grade AA and temper intended for subsequent production components.
3.3.2 In addition to a visual inspection, MIL-DTL-5541-F specifies that a class 1A coating must undergo Corrosion Resistance Testing in accordance with ASTM-B117 on five specimens prepared in accordance with 3.3.1 [6]
3.3.3 As the coating is to be subsequently painted or lacquered, Wet Tape Adhesion Testing on two specimens, prepared in accordance with 3.3.1., must be conducted in accordance with FED-STD-141 Method 6301, to ensure conformance to ASTM-D3359 Procedure A. [6]
3.3.4 Visual Appearance of Coating
3.3.4.1 As specified by MIL-DTL-5541-F the appearance of the finished coating shall be;
‘Continuous in appearance and visibly discernible in daylight. It shall be free from areas of powdery or loose coating, voids, scratches, flaws, and other defects or damages which reduce the serviceability of parts or are detrimental to the protective value and paint bonding characteristics.’ [6]
3.3.5 Corrosion Resistance Testing 
3.3.5.1  The corrosion resistance performance of coatings is typically determined by subjecting the coated component or test specimen to a high salinity mist within a sealed environment for agreed periods of time. This process artificially ages the coating which can give a good indication of its life expectancy in service. Figure 2 below shows an images of a typical salt spray apparatus.
[image: Diagram of a salt spraying process
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[bookmark: _Ref152936999][bookmark: _Toc153204166]Figure 2 – Illustration of a Typical Salt Spray Test Cabinet [7]
3.3.5.2  The corrosion resistance test conditions defined by MIL-DTL-5541-F have been summarised below.
· Test specimens must be dried at 16 to 38 ºC for 24 hours prior to test.
· Test specimens to be subjected to a 5 percent salt spray test in accordance with ASTM-B117. The cabinet temperature shall be 35 ºC +/-2 ºC.
· Salt spray test duration of 168 hours, with the significant surface inclined between 15º and 30º from the vertical.
· Post-test test specimens to be cleaned in running water not warmer than 38ºC, blown with clean, dry unheated air.
· Temperatures during processing must not exceed 60 ºC at any point, as this can be detrimental to the corrosion resistance performance of the coating. [6]
3.3.5.3 The corrosion resistance performance requirements defined by MIL-DTL-5541-F are outlined below.
· No more than 5 isolated spots or pits*, none larger than 0.031 inch in diameter, per test specimen.
· No more than 15 isolated spots or pits, none larger than 0.031 inch in diameter, on the combined surface area of all five test specimens.
· Areas within 0.25 inch from edge or identification markings shall be excluded due to edge effect. [6]
* As a general rule a corrosion spot or pit usually displays a characteristic tail or line, however, any visible corrosion or pitting except scratches or substrate surface defects is to be counted. [6]
3.3.6 Wet Tape Adhesion Testing 
3.3.6.1 The adhesion performance of a surface coating is typically tested by applying the final coating, whether it paint or lacquer to the test specimen, then intentionally scratching the surface. The scratched surface then has a low tac tape applied to the test area, when the tape is removed some of the final coating may come away from the CCC, this would show a low/poor adhesion performance, if no paint or lacquer was removed it would be considered to have good adhesion performance. 
3.3.6.2 MIL-DTL-5541-F specifies testing must be conducted in accordance with FED-STD-141 Method 6301, to ensure conformance to ASTM-D3359 Procedure A ‘X’ Cut Tape Test [6]. The conditions of the test are summarised below.
· An X-cut is made through the film to the substrate of the test specimen.
· Pressure-sensitive tape peel strength between 6.34 N/cm (58 oz/in.) and 7.00 N/cm (64 oz/in.), is applied over the cut and then removed.
· Adhesion is assessed qualitatively on a 0 to 5 scale. [8]
3.3.6.3 The adhesion performance requirement defined by MIL-DTL-5541-F are outlined below.
· No inter-coat separation shall occur between the paint system and the conversion coating.
· No inter-coat separation shall occur between the conversion coating and the base metal.
· Must have an adhesion rating of 4A or better according to ASTM-D3359 Procedure A. [6]
3.3.6.4 Adhesion Ratings detailed in ASTM-D3359 Procedure A are outlined below, Figure 3 [9] shows a visual representative of the corresponding ratings.
· 5A No peeling or removal.
· 4A Trace peeling or removal along incisions or at their intersection.
· 3A Jagged removal along incisions up to 1.6 mm (1 ⁄ 16 in.) on either side. 
· 2A Jagged removal along most of incisions up to 3.2 mm (1 ⁄ 8 in.) on either side. 1A Removal from most of the area of the X under the tape, and 0A Removal beyond the area of the X. [8]

[image: A black and white image of a pair of scissors
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[bookmark: _Ref153180336][bookmark: _Ref153180296][bookmark: _Toc153204167]Figure 3 – Visual Representative of Adhesion Ratings - ASTM-D3359 Procedure A [9]
3.4 In addition to the testing outlined in Section 3.3.4, for use of the coating within a munition it must be tested for compatibility with explosives that are within proximity or direct contact with said coating. Testing has been conducted in accordance with North Atlantic Treaty Organization (NATO) Standardization Agreement (STANAG) 4147. Due to security classification restrictions the specific test details regarding explosive compatibility has been omitted from this report.
4 [bookmark: _Toc153204186][bookmark: _Hlk152940361]Grade of Aluminium Alloy under Test
4.1 The component that requires a new surface coating is a simple pipe coupling, similar in form and function to the component shown below in Figure 4 [10], the exact component has not been named or the detailed drawing shown due to security classification restrictions.
[image: A metal pipe with nozzles
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[bookmark: _Ref152940885][bookmark: _Toc153204168]Figure 4 – Representative component – Pipe Coupling AA2014A [10]
4.2 The component is manufactured from AA2014A in accordance with BS EN 573-3:2009 - Aluminium and Aluminium Alloys, Chemical Composition and Form of Wrought Products. 
4.3 AA2014A is manufactured in bar and plate form and has good machinability [11]. The chemical composition of the material is show below in Table 1 [11]. The full material data sheet can be found in Annex B.
[image: A red and white chart with black text
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[bookmark: _Ref153179872][bookmark: _Toc153204157]Table 1 – Aluminium Alloy Grade 2014A – Chemical Composition [11]
4.4 The materials general, and mechanical properties have been shown below in Table 2 and Table 3 respectively [11]. The material date sheet shown in Annex B states the temper condition as T651, due to material availability, AA2014A to a temper condition of T6 was procured for Phase 1 Test Panel Qualification, both temper conditions are comparable [12].
Temper - Condition of metal of aluminium or aluminium alloy produced by mechanical and/or thermal processing. Typically characterized by a certain macro or micro metallurgical structure and specified properties. These properties may be mechanical, corrosion, electrical. [12]
T6 - Solution heat-treated and then artificially aged. [12]
[image: A table with text and numbers
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[bookmark: _Ref153180087][bookmark: _Toc153204158]Table 2 - Aluminium Alloy Grade 2014A – General Properties [11]
[image: A screenshot of a red and white screen
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[bookmark: _Ref153180100][bookmark: _Toc153204159]Table 3 - Aluminium Alloy Grade 2014A – Mechanical Properties [11]
4.5 Ten off test samples manufactured from AA2014A T6 were prepared in accordance with para 3.3.1 and supplied to the surface coating sub-contractor for processing with SurTec 650V© using the same processing parameters implemented for the qualification of AA6082 T6 and AA7075 T6.
4.6 Due to company Intellectual Property (IP) the exact processing parameters used for the qualification activities have not been included in this report. An overview of the process is shown below in Figure 5 [5]. 
[image: A screenshot of a computer
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[bookmark: _Ref153188542][bookmark: _Toc153204169]Figure 5 – SurTec 650V© Process Sequence [5]

5 [bookmark: _Toc153204187]Test Results
5.1 The visual appearance of the ten Test Panels on return from processing with the sub-contractor was found to be compliant with the requirements detailed in para 3.3.4. The coatings typical appearance has been shown below in Figure 6 [13].
[image: A white surface with a light on it
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[bookmark: _Ref153189512][bookmark: _Toc153204170]Figure 6 – Typical Appearance - AA2014A T6 Test Panel Coated with SurTec 650V© [13]
5.2 Two Test Panels were lacquered using the intended final lacquering process including the materials used, then after sufficient drying time, allocated for coating adhesion testing as specified in Section 3.3.6. A typical image of the result has been shown below in Figure 7 [14].
[image: A white tile with a cross
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[bookmark: _Ref153190994][bookmark: _Toc153204171]Figure 7 – Typical Appearance - Coating Adhesion Result [14]
5.3 Five Test Pannels were allocated for corrosion resistance testing in accordance with Section 3.3.5. A typical appearance of the Test Panels post-test (168 hours) has been shown below in Figure 8 [15].
[image: A close up of a window

Description automatically generated]
[bookmark: _Ref153192243][bookmark: _Toc153204172]Figure 8 - Typical Appearance – Corrosion Resistance Result - Post 168 hours Salt Spray [15]
5.4 One Test Panel was allocated for Explosive Compatibility testing as outlined in para 3.4, against the applicable explosive compositions. Results of testing proved satisfactory and compliant with STANAG 4147.
6 [bookmark: _Toc153204188]Discussion
6.1 When assessing the performance of the SurTec 650V Trivalent conversion coating applied to AA2014A T6 by the subcontractor, the coating met the visual appearance requirement of MIL-DTL-5541F as specified in Section 3.3.4. The coating appears continuous in form, with no areas of powdery or loose coating and a bluish iridescent which is discernible in daylight. A typical image of the result is shown in Figure 6.
6.2 Two Test panels were tested for coating adhesion as specified in Section 3.3.6. Both Test Panels met the requirements of MIL-DTL-5541F. A result of 4A was observed on both panels, some minor coating separation occurred at the incision but did not result in a failure, although due to this result a recommendation has been made to ensure compliance for future batches, see Section 7 a typical image of the result has been shown in Figure 7.
6.3 Five Test Panels were tested for corrosion resistance as specified in Section 3.3.5, all five panels failed to meet the performance requirement of MIL-DTL-5541-F. As shown in Figure 8, several corrosion pits were found on each panel after 168 hours exposure, all pits highlights exceed 0.030” in diameter. The pits are clearly visible by the classical black spot, typically, with a white tail governed by the orientation of the panel within the salt spray test chamber.
6.4 When AA2014A is compared to both AA6082 and AA7075, the chemical composition is considerably different. AA6082 has a relatively high Magnesium and Silicon content, while AA7075 has a relatively high Zinc content, AA2014A has a high Copper content. Copper is generally well known as having a poor resistance to corrosion, the root cause of the failure is believed to be due to this high copper content.
6.5 The manufacture of the surface coating has identified possible processing improvements which can be made when processing this grade of alloy to improve corrosion resistance, this has been detailed further in Section 7. 
6.6 As the performance requirement for Phase 2 of the qualification programme defines a corrosion resistance test for a duration of 72 hours. A possible mitigation could be to process production components at risk and subject to a 72-hour salt spray exposure to ensure conformance. This may be a suitable suggestion as the components are of a low value to machine.
7 [bookmark: _Toc153204189]Conclusion & Recommendations
7.1 TC coatings have been found to be a suitable alternative for HC coatings due to their less hazardous nature to the environment and use within manufacturing processes. Although there is still additional work required to improve the corrosion resistance of the TC coatings on alloys with a high Copper content, as found during this report.
7.2 Analysis of the performance of a coating relies heavily on qualitative not quantitative results which require human interpretation. At times results can be subjective, as seen in the coating adhesion test.
7.3 SurTec 650V© has been successfully qualified by the subcontractor for application on AA6082 T6 and AA7075 T6 in accordance with the requirements of MIL-DTL-5541-F. Processing parameters and materials have been verified and validated by the quality department.
7.4 The result of the coating adhesion test was not as expected, although it met the requirement of Section 3.3.4 rated 4A, a higher level of performance was desired 5A, is belived that minor deviations in processing will have a significant effect of this result, which could quite easily fall within the non-compliant rating of 3A. It is recommended to the strict adherence to the finalised processing parameters (note Para 7.5) are maintained at all times with particular stringency around process control testing.
7.5 Additional Test Panels of AA214A must be procured and supplied to the sub-contractor for coating with SurTec 650V©. The coating manufacturer has been engaged for advice on the topic and have suggested to implement a nitric acid rinse prior to the application of the coating, it is recommended that the sub-contractor coat the Test Panels provided including the additional process step and controls suggested. Coating adhesion testing must be repeated on Test Panels processed using this alternative method.
7.6 If after the additional process improvements, the coating of AA2014A still fails to meet the corrosion resistance requirements of MIL-DTL-5541-F, it is recommended that an investigation be conducted on the suitability of manufacturing the production component from another type of AA, ideally AA6082 or AA7075 as the new coating has already been qualified on these grades.
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produces a visible blue-grey to yellow irdescent layer.

Excellent corrosion protection.
REACH, RoHS and WEEE compliant.

Designed for immersion application but can also be spray or wipe applied.

Can be usedto repair anodised coatings and refresh them before painting.
Approved for aerospace use to MIL-DTL-81706 and MIL-DTL-5541F. Also approved
by Qualicoat for architectural aluminium.

‘Supplied as a concentrated liquid.

Low electrical resistance.

« Drop-in replacement for hexavalent chrome passivation.

MP0252.
1.00.£0.1 kg at 20°C.

‘The SurTec 650V tank and water rinse tanks can be made of polypropylene
(recommended),rigid PVC or- steel.

‘SurTec 650 must be made up with deionized or demineralized water at concentrations
from 5% to 30% by volume (see Control Polints). Before make up, the tank must be.
thoroughly cleaned and rinsed.

‘The process sequence is usually:

1. Aqueous degreasing with T Cleaner 70 (MP003S) non-elching - dip for 3 - 15 min at
60°-70°C.

Water rinse.

Alukleen (acidic) or T Cleaner 79 (alkali). Dip 30 seconds to 10 min at ambient

temperature.

Defonised (Demineralised) Water Rinse.

‘SurTec 650V Dip for 14 min at 30° - 40°C.

Defonised (Demineralised) Water Rinse — normaly 2 stages, see RINSING below.

Dry off (at maximum 60°C).

wn

FETIN

‘The addition of a niric acid rinse before the SurTec 650V step can improve performance.

Further treatment should be applied no longer than 16 - 24 hours after SurTec 650V
application.

For Baro Motal:
Concentration 18-25%
Acidity (pH) 3739
Temperature 30°-40C
Time. 1-5min
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Trivalent Chromium Conversion Coating - Visible

Analytic Control  Titration:
Accurately measure 100 mi sample of the bath ito a corical flask. Acidy with 10 mi of
40% sulphuric acd. Add 3 g of ammonium persulphate. Boi for 20 minutes.
Cool to room temperature. Add 1 g of potassium fodide and 10 ml of 40% sulphuric
‘acid. Leave for 1 minute unti dissolved. Add 0.5 g of iodine indcator.
Titrate siowly against 0.1 M sodium thiosulphate. Tirate unti colour changes o
clearfignt bive.

Each mirequired x 1,613 = concentration %.
A Test Kt (MP0B14) s availabl from Trimite containing all the necessary tems.

Roplonishmont:
Add 10 lires of SurTec 650V per 1000 s of bath for each 1% by which the bath s
short.

Acidity:
Measure the pH of the bath with a reliable meter afir replenishing with SuTec 650V. If
the pH is not withn specificaton very carefuly add 200 mi of % sulphuric acid or 1%
Sodium hycroxide soluton o each 1000 ires of bath as appropriate and re-check.

‘Add in further 100 m increments f necessary. pH meters are available rom Trmite.

Rinsing Rinse the work thoroughly in deionised or distiled water. The finse bath shouid be
requiarly maintained. A second, hot (50" - 70°C) inse can be used to improve the finsing
standard and assistin drying the work. This rinse shouid be changed reguiarly.

Drying For most refiable results, the work shouid be dried n an indirect-fred oven at
680°C maximum.

‘Tank Mantonance  Based on usage, the tank should be reguiarly emptied, ceaned, and refled

Shelf Lite For best before date, see label.

Storage. “The product should be stored in cool, dy, frostfree conditons,in sealed containers.

Hoalth& Safety  Refor to the product’s Safety Data Sheet and safety advice on the product label
before use.

Tochnical Support  For technical support n using this product, please contact:
birmingharmechy com, or
0121 554 7000.

Date of ssue Sop2022.

Infomaton povded i s eaet s g ngod i bt winout waranty o assmed iy, 3 th condions fsppicaton and use are
beyond ot cotrs Dt ar scouate o e st of s knowedg a 1 U of B bty b v n g o knowedge and
9 s Shacheck ha i re curnt bl s Th usr st sy emsaves st th proucts Sy e oun s
‘2nd efer o e Safey Data Shoe for this roduct before tse. For ndustral use onf unless speciically ststed ofermie.
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TEMPER TYPES

oo oo~ B ]

This catasheet to temper TESL The most

A high strength 4 to 5% Copper alloy produced in
‘extruded bar and profe form, in the fuly heat-treated
condition (solution _heat-treated & _artifically
aged) Normally stocked in the TES1 conditon (stress
relived by contrlled stretching) Except for _sizes.
Under 10mm diameter and over 203.2mm diameter,
(TS only). Over 203.mm diameer is manufactured to.
chemical compositon Oriy.

Machinabilty of auminium alloy 2014A i very gooc.
Typical applications of aluminium alloy 2014 are high
strength _componenets_especally for use in  the
aerospace and defence. Industries.

CHEMICAL COMPOSITION

Copper (Cu)
Manganese (1)
sticon (50)
Magnesium (Ma)
Tron (Fe)

Zine (zn)

Titanium + Zirconium
eze)

Others (Total)
Tanium ()
Nickel (V)
Chromium (C)
Other (Each)
Aluminiom (A)

temper for aluminium alloy 2014 are:

176 - Soluton heat treated and artiicially aged

+ T3 - Soluton heat treated, cold worked and naturally
aged

+ TBSL - Slution heat treated and stress-relieved by,
stretching then anificially aged with minor
straightening after aging

- T651 - Solution heat treated, stress reieved by
strething then antifcialy aged

SUPPLIED FORMS

Round Bar is stocked in the range 1/2inch to 10inch
diameter,

Plate is stokeed in thicknesses 1/2inch to 4 inch.

< ar

« pate

‘GENERIC PHYSICAL PROPERTIES

Density 282g/em
Mettng paint s3s°C
Thermal Expansion 23108
Modulus of Elasticty 716pa
Thermal Conductivity 138 W/mK

Electica Resistvity 0085 x10% 2 m

MECHANICAL PROPERTIES

Tensie Strength

Hardness Brinel

R ——p—

o i 3 reistered rademark of Asco Metais Lt
© Copyright: Asloo Metals Lid, Parkway House, Uit 6 Parkway Industrial Estate, Wednesbury WS10 7WP





image15.png
Aluminium Alloy.
2014A T651 Sheet a

Proof tress
Tensil strength
Elongation AS0 mm
Hardness Brinel

395 Min Mpa
450 in wpa
7Hin%
13518

Proof tress

Tensil strength

Hardness Brinel
EHongation A

[ ——————

400 Min Mpa
460 in P2
13818
Mm%

[ —————

aalco’

CORROSION RESISTANCE

Resistance to atmospheri attack:
Paor, especially when exposed to water or salt

WELDABILITY
Brazing & Soldering - Not recommended
‘Oxygen - Not recommended

Inert Gas - Not recommended
Resistance, Spo, Beam - Excellent

'SURFACE TREATMENT
Anadising

~protective - Fair

- Bright - Unsuitable

~ Hard - Good

- Colour - Fair (Dark colour only)

plating
~Very Good

o i 3 reistered rademark of Asco Metais Lt
© Copyright: Asico Metals Ltd, Parkway House, Unit & Parkway Tndustrial Estate, Wednesbury WS10 WP




image16.png
Aluminium Alloy.
2014A T651 Sheet and Plats

aalco®

conTACT

e e ems sy S
o e

REVISION HISTORY

Ostsnect Updotes 18 oy 2019

DISCLAIMER
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