T Motor Compuany

ENGINEERING MATERIAL SPECIFICATION

Material Name Specification Number

ALUMINUM ALLOY, AUTOBODY SHEET, NON-HEAT TREATABLE WSS-M2A163-A1
WSS-M2A163-A2
WSS-M2A163-A3
WSS-M2A163-A4

1. SCOPE

The materials defined by these specifications are formable, non-heat treatable 5XXX series
(magnesium based) autobody aluminum sheet alloys.

Four distinct variants are identified: A1 & A2 define two strength levels of low magnesium structural
alloys that have to be capable of limited Class-1 exposure (e.g. A-pillar), while A3 & A4 define two
categories of higher magnesium alloys with medium strength and high formability, suitable for
closure inners and reinforcements. Furthermore, these alloys may be supplied bare or pretreated.
Specification WSS-M10P12-A1 shall be used where pretreatiment is necessary to promote durable
structural adhesive bonding. Pretreated material may be supplied, at the supplier's option and
expense, even when not explicitly specified in the material requirements.

2. APPLICATION

These specifications were originally released for sheet material used for stamped body panels,
particularly where the design calls for low to medium strength, high formability and strength
predictability through the manufacturing and service temperature cycles.

Notes:
Structural parts subjected to sustained stress in combination with a warm corrosive
environment (e.g. components exposed to engine or exhaust heat and water/salt spray) shall
use the lower magnesium alloys (A1 or A2).
Parts requiring extreme formability without exposure to sustained stress and warm corrosive
environment should consider A3 (or A4 if there are no weldability requirements).
Some recovery will take place during the paint bake process, but the final yield strength will not
fall below the minimum yield strength requirement.

3. REQUIREMENTS
Material specification requirements are to be used for initial qualification of materials.
3.1 QUALITY SYSTEM REQUIREMENTS

Material suppliers and part producers must conform to the Company's Quality System
Requirements.
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ENGINEERING MATERIAL SPECIFICATION WSS-M2A163-A1/A4

3.2 CHEMICAL COMPOSITION (weight percent)
(ASTM E 34/ASTM E 101/ASTM E 227/ASTM E 607/ASTM E 1251)

The detemmination of the chemical composition can be made with chemical,
spectrochemical or Xray fluorescence, in accordance with the above standards. In case of
the dispute, the umpire method shall be ASTM E 34.

The listed principal alloying elements are to be controlled within the following limits:

Al or A2 A3 or A4
Silicon 0.40 max 0.20 max
Iron 0.40 max 0.35 max
Copper 0.10 max 0.50 max
Manganese 0.50 max 0.20 - 0.50
Magnesium 2.60 - 3.60 4.00 - 5.50

The upper and lower control limits for the remainder of controlled elements of the
composition shall be established by the supplier and be included in the Control Plan.

3.3 DIMENSIONS AND DIMENSIONAL TOLERANCING
3.3.1 Thickness and thickness tolerances (see para 5.3)

The thickness specified on the engineering drawing shall be a minimum and
comply with ES-YC15-1N260-AB.

3.4 OTHER DIMENSIONS, TOLERANCES AND ASSOCIATED ITEMS
These shall be defined by the relevant national standards (see para 5.2).

As appropriate to the relevant national standards, the title of this paragraph shall be
interpreted to include length, width, flatness, camber and mass.

3.5 MECHANICAL PROPERTIES, 0 temper
(ASTM B 557M, thickness 0.6 - 3.0 mm,
ASTM E 646, and ISO 6892)

The following specified properties are to be measured on samples cut parallel, transverse
and 45 degrees to the rolling direction.

As received:

Al A2 A3 A4
Yield Strength* (0.2% offset) min, MPa 85 105 110 110
Tensile Strength, min, MPa 200 220 240 240
Total Elongation, min, % (50 mm 21 19 20 18
Gauge Length)
n-value, min (over full curve 0.25 0.25 0.25 0.23
from 1% to Uniform elongation) **
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