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The standard mechanical properties listed below have been taken from

__EN 485 - 2: Aluminium and aluminium alloys — Sheet, strip and plate
— Part 2: Mechanical properties

~EN 1386: Aluminium and aluminium alloys — Tread plate,
Specifications

_ EN 755 - 2: Extruded rod/bar, tube and profiles — Mechanical properties

DIN 1748
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DIN 1725

%, ASTM E1251

ASTM E8, ASTM
% A370,
ASTMB557.84

% ASTM E10

ASTM E190, ASTM
E290

%, ASTM A239

L

METALLOGRAPHY

Q>ASTM Sample
E3 Preparation

ASTM . .
ASTM . . T D3359-97 Paint Adhesion
N Microstructure
A247
Dye
%ASTM Inclusion Penetrant
E45 Content .
Paint
t%ASTM Grain Size Thickness
E112 .
&, Anodic
Coating

LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLI

Optical Emission Spectrometric
Analysis of Aluminum and Aluminum
Alloys

Tensile

Hardness, Rockwell, Webster
Bend

Plating Thickness

Y ASTM E384 Microhardness
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ASTM Thickness

S E381 Microetching

NSM Quality Programs -

& Establishment of SPC Programs, Six Sigma
% Emphasis on Defect Prevention (Proactive; Not Reactive)

N Development of Plant Wide Quality Plan to Enhance
Continuous Quality Improvement

% Team Oriented Problem Solving

N Utilize MIL 105D Standard for Sampling - AQL of 1.0, Level
I

% Underwriters Lab (UL) Approval
% MIL STD-45208
% MIL STD-105
"Approved-At-Source" Vendor
Materials and Finish Testing
Control Plan and FMEA Development Capabilities

Utilize Quality Planning Techniques in Pre-Production
Stages
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Iq Table 3. Some common aluminium alloys, their characteristics and common uses. I
) [
[ [
|q Allo Characteristics Common Uses Form [
[ 1050/1200 Good formability, weldability Food and chemical industry. S,P [
|-1 and corrosion resistance [
I_} 2014A Heat treatable. Airframes. E,P I
|q High strength. I
) [
IT Non-weldable. I
Iq Poor corrosion reistance. I
|-W 3103/3003 Non-heat treatable. Vehicle panelling, structures S,P,E I
|_1 exposed to marine I
Iq Medium strength work atmospsheres, mine cages. I
hardening alloy.
r ? |
IT Good weldability, formability I
Iq and corrosion resistance. |
| 5251/5052 Non-heat treatable. Vehicle panelling, structures S,P |
Ij exposed to marine |
Iq Medium strength work atmospsheres, mine cages. |
|_1 hardening alloy. |
Iq Good weldability, formability I
|T and corrosion resistance. |
5454* Non-heat treatable. Pressure vessels and road S,P
Iq tankers. Transport of I
| Used at temperatures from 65- ammonium nitrate, |
|j] 200°C. petroleum. |
Iq Good weldability and corrosion ~ Chemical plants. I
resistance.
Iq 5083*/5182 Non-heat treatable. Pressure vessels and road S,P,E I
|T transport applications below |
r Good weldability and corrosion ~ 65°C. |
|T resistance. I
|_1 Ship building structure in |
|_1 general. |
Iq page 136 I
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Very resistant to sea water,
industrial atmospheres.

A superior alloy for cryogenic
use (in annealed condition)

6063* Heat treatable. Architectural extrusions E
(internal and external),
Medium strength alloy. window frames, irrigation
pipes.

Good weldability and corrosion
resistance.

Used for intricate profiles.

6061*/6082* Heat treatable. Stressed structural members, S,P,E
bridges, cranes, roof trusses,
Medium strength alloy. beer barrels.

Good weldability and corrosion
resistance.
6005A Heat treatable. Thin walled wide extrusions. E

Properties very similar to 6082.

Preferable as air quenchable,
therefore has less distortion
problems.

Not notch sensitive.
7020 Heat treatable. Armoured vehicles, military P,E
bridges, motor cycle and
Age hardens naturally therefore bicycle frames.
will recover properties in heat
affected zone after welding.

Susceptible to stress corrosion.
Good ballistic deterrent
properties.
7075 Heat treatable. Airframes. E,P
Very high strength.

Non-weldable.

Poor corrosion resistance.

Where: * = most commonly used alloys, S = sheet, P = plate and

E = extrusions

page 137

T T

cerrrrrrirrrrrrrrrrrrirrrrrrrrrprrrrrprrrprrrrrrrirrrrrrerrirrrrrrenr g

rrrrrrrfrrrrrrrrrrrrvrrrrtrrrfrrrrirrrrrrrrrirren



LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLI

Designations for Wrought Alloys
These alloys fall into two distinct categories

1. Those which derive their properties from work hardening.
2. Those which depend upon solution heat treatment and age

hardening.
Work Hardened Aluminium Alloys

The 1000, 3000 and 5000 series alloys have their properties

adjusted by cold work, usually by cold rolling.

The properties of these alloys depend upon the degree of cold
work and whether any annealing or stabilising thermal treatment
follows the cold work. A standardised nomenclature is used to

describe these conditions.

T T
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It uses a letter, O, F or H followed by one or more numbers. It is

presented in summary form in Table 4 and defined in Table 6.

Table 4. Standard nomenclature for work hardened aluminium

alloys.

Description

Annealed, soft O
F As fabricated M
H12 Strain-hardened, quarter hard H2
H14 Strain-hardened, half hard H4
H16 Strain-hardened, three quarter hard H6
H18 Strain-hardened, fully hard H8
H22 Strain-hardened, partially annealed H2

quarter hard
H24 Strain-hardened, partially annealed H4

T T
@)
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half hard
H26 Strain-hardened, partially annealed H6

three quarter hard

H28 Strain-hardened, partially annealed H8
fully hard
H32 Strain-hardened and stabilised, H2

quarter hard

H34 Strain-hardened and stabilised, half H4
hard
H36 Strain-hardened and stabilised, three H6

quarter hard
H38 Strain-hardened and stabilised, fully HS8

hard

Table 5. Explanations of symbols used in table 4.

Term Description

Cold The nomenclature denotes the degree of cold work
Work imposed on the metal by using the letter H followed by

numbers. The first number indicates how the temper is

T T
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achieved.

H1x Strain-hardened only to obtain the desired strength
without supplementary thermal treatment.

H2x Strain-hardened and partially annealed. These
designations apply to products which are strain-
hardened more than the desired final amount and then
reduced in strength to the desired level by partial
annealing. For alloys that age-soften at room
temperature, the H2x tempers have the same minimum
ultimate tensile strength as the corresponding H3x
tempers. For other alloys, the H2x tempers have the
same minimum ultimate tensile strength as the
corresponding H1x tempers and slightly higher
elongation.

H3x Strain-hardened and stabilised. These designations
apply to products which are strain-hardened and whose
mechanical properties are stabilised either by a low
temperature thermal treatment or as a result of heat

introduced during fabrication. Stabilisation usually

T T
AT e
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improves ductility. This designation is applicable only to
those alloys which, unless stabilised , gradually age
soften at room temperature.

H4x H4x Strain-hardened and lacquered or painted. These
designations apply to products which are strain-
hardened and which may be subjected to some partial
annealing during the thermal curing which follows the
painting or lacquering operation.

The second number after H indicates the final degree of
strain-hardening, number 8 being the hardest normally
indicated.

The third digit after H, when used, indicates a variation
of a two digit temper. It is used when the degree of
control of temper or the mechanical properties or both
differ from, but are close to, that (or those) for the two
digit H temper designation to which it is added, or when
some other characteristic is significantly affected.

The fully soft annealed condition is indicated by the

letter O and the "as fabricated' ie material that has

T T
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received no subsequent treatment is indicated as F.

To illustrate; it can be seen that 3103-0 denotes a
particular aluminium manganese alloy in the annealed,
soft condition, whilst 3103-H16 denotes the same alloy

strain-hardened to three quarters hard.

To illustrate this, by reference to Tables 2 and 4, we can see that
3103-0 is an aluminium manganese alloy in the soft annealed

condition and 3103-H16 is the same alloy three quarters hard.

With the flexibility of compositions, degree of cold work and
variation of annealing and temperature a wide range of
mechanical properties can be achieved especially in sheet

products.

T T
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Vehicles with Improved Performance
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INTRODUCTION

The BAE Systems” Assault Amphabi-
ous Welacke (AAVTA L =hown in Figuare
| provides a ramge of services om the
bagilefield that inchade the protecied
transpirl of infantry. covering fire fir
dizmeanted infamiry, and reconmais
samce, The AAVIAL family of vehicles
15 capableal supsnor mahilicy. fineposer,
and praiection in baiile using a technie-
lngicully sivasced fighting system that
musimizes lethality amd survivahiline
The LL5. Mamnne Corps frequemly
chapdons the AAN T AT warkdwide, ineliud-
g I

Diviven by g VTAMD Cymmiming Jdicsel
eignns wilh o NAYEEA hvdro-mechsii-
cal aulmiar: transsnisssan, i AAVTA ]
P g e rogel speed ol 72 Emdth and
aramge ol 43 k. The AAVTAT has
the capabdlity to craise ot 10 Kmis in

Figiina 1. An Aasaull Amphitois Whica [ASTAT] in mobion (mdge courlemy ol BAS
Syslema),

water amd negotiare 3 m planging sarl
with ies wares jelg The weight of an
Yy AAVTAL o5 200, Increasing 1w
27 U when lewled for coambar e this
wgaght, the alninanuin ball ¢oitbules
appeudrmakely 130 The huall s made from
Al S0E3 (Al-4Aabde-0.70n-00] 50

a mim-heat-ircatable alloy, The allay,
used in ke work-hardened conditian, ix
chasen for its excellent combination of
strength{uliimate iensibe strength [UTS]
af 110 MPa), weldability. and comrosion
resistance, parliculasdy ima marine enyi

ranment. A sigeificant propogtion of e
addisanul weight is seel armor that is
holeed an.

T decrense ke fuel consumpizon and
tnancrease the range of the vehicle in ke
field, reducing the averall weight of ihe
AAYTA L 1R prime abjecive, Thinming
thie hiedl srrocyire asslof decreismg he
depandence il 12l For Ball-od-arior
cali i arpel weight meducisns
Iercaaing the stremgth of the &1 53
whibe relnang s weldmg and anb-
dxmrosEion proparlics. aned conscgaenls
decrzising the amuousd regaired. is thus
allrctive. Trproving Al S0E3% balliz-
tic purfommanee will gl decreee the
amount af addilional sieel immor needed.
Al AOER, with a lanable combination of
sirengthand ductility, isdesirable foruse
an different pants of the vebiacle. Thiscan
b achseved throughthe immplementation
af cryogemic ball milling. which can
prosduce ulraline s grained (LFG) ALSDE2
with o TS greater than WY MPa,' aver
twice that of the stamdand alloy
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