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ENGINEERING MATERIAL SPECIFICATION

Material Name Specification Number
STEEL, SHEET, COLD ROLLED, TRIP WSS-M1A351-A1/A2/A3
1. SCOPE

The materials defined by these specifications are of the cold rolled TRIP (TRansformation Induced
Plasticity) type, which includes steel grades with minimum tensile strengths in the range of €00 to
800 MPa (see para 3.5.1). Appropriate steel making practices are used to generate (primarily)
austenite as a dispersed second phase in a ferrite matrix. Specification WSS-M1P94-A shall be
used where precoating by the steel supplier is required. (See final note in para 2).

2. APPLICATION

These specifications were released originally for commercial vehicle (truck) body (particularly the
front end structure) and chassis parts requiring a higher strength to weight ratio, along with improved
energy absorption characteristics and formability than that offered by conventional HSLA (High
Strength Low Alloy) steels or Dual Phase (Ferrite—Martensite) steels. The high strength levels, high
degree of work hardening, along with the associated work induced phase transformation of austenite
to martensite, make TRIP steels desirable for increased load bearing capability, better crash
energy management, and for part mass reduction through a decrease in sheet metal thickness

(gauge).

Note: Materials defined by these specifications exhibit bake hardening characteristics. Para 3.5.2
defines mechanical property requirements for tensile specimens which have been strained and
baked prior to testing.

Note: Because of regional supply base variations and to make the most effective use of these
specifications, users should consult with Materials Engineering.

Note: Commercially available precoated versions of these materials are unlikely to include hot dip
coatings.

3. REQUIREMENTS
3.1 QUALITY SYSTEM REQUIREMENTS

Material suppliers and part producers must conform to the Company's Quality System
Requirements.

Date Action Revisions
2001 12 19 Revised Rev para 1, 3.7 & headers on pages 2 - 9
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ENGINEERING MATERIAL SPECIFICATION WSS-M1A351-A1/A3

3.2 DIMENSIONS AND DIMENSIONAL TOLERANCES
3.21 Thickness and Thickness Tolerances (see para 5.5)
The thickness specified on the Engineering Drawing shall be a minimum.
3.3 OTHER DIMENSIONS, TOLERANCES AND ASSOCIATED ITEMS
These shall be defined by the relevant national standards (see para 5.6)

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

3.4 CHEMICAL COMPOSITION (weight percent) (see para 5.7)

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

3.5 MECHANICAL PROPERTIES (See also para 5.12)
(Longitudinal Tensile Specimens)(50 mm Gauge Length)
(ISO 6892/ASTM E 8M/EN 10002/JI1S G 3135/JFS A 2001)

(Note: Certain gauge (thickness) limitations apply)

3.5.1 As Received (see also para 5.3)

Variant A1 A2 A3

Yield Strength
(0.2 % offset)

(MPa min) 360 390 420
(MPa max) 460 490 520

Tensile Strength

(MPa min) 600 700 800
*Elongation
(% min) 28 26 24

*A gauge length (GL) of 80 mm may be used for control purposes, with
appropriate (multiplication factor of 1.10 (80 mm GL to 50 mm GL)) correction in
% Elongation. In all cases, 50 mm will be considered the referee standard gauge
length. When the gauge (thickness) is less than or equal to 0.70 mm, the
minimum value for the % Elongation is reduced by 2 units.
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ENGINEERING MATERIAL SPECIFICATION WSS-M1A351-A1/A3

3.5.2 After 2% Pre-strain and 170 °C for 20 Minutes

Variant A1 A2 A3
Yield Strength (0.2 % offset) (MPa min) 480 520 560

The bake (170 C for 20 minutes) portion shall contribute a minimum of 30 MPa to
the yield strength increase.

3.6 FORMABILITY

The quality level of steel supplied to fabricate a specific component shall be negotiated
between the manufacturing activity and the steel supplier. Steel internal cleanliness may
involve the use of a mutually agreed referee method (see para 5.8). Acceptance of
subsequent orders by the steel supplier for a given component at the agreed upon quality
level implies that all steel supplied will be of a comparable quality level and will form that
part satisfactorily as defined by the manufacturing activity.

The company may, at its option and in agreement with the steel supplier, compile a list
(known as the Sheet Metal Requirements List (SMRL)) of property requirements such as
mechanical properties, forming characteristics and surface texture, for each specific part. If
invoked, this list will be a mandatory extension of these specifications (see para 5.10).

3.7 WELDABILITY

It is anticipated that the Carbon Equivalent (C.E.) of the material will always exceed 0.21%.
Accordingly, to demonstrate acceptable weldability as part of the source approval process
(see paragraph 4):

A suitable spot welding technique and the number of spot welds to be tested shall be
agreed between the Material Supplier and the relevant company Activity, prior to the
commencement of the source approval process. This agreed technique shall consistently
produce spot welds which never experience any interfacial failure when tested in cross
tension**, regardless of the material gauge (thickness) or the strain rate. No cracks leading
to failure in cross tension testing shall be present after welding***.

The aforementioned spot welding technique and associated parameters shall form part of
the Approved Source List (ASL) entry for Ford (or a database nominated by the relevant
company activity) and should be established at the time of ordering the material.

C.E. is defined as %C + %Mn/6 + %(Cr + Mo + V)/5 + %(Ni + Cu)/15

**Note: Testing in peel or shear would sometimes be expected to result in a degree of
interfacial failure.

***Note: Prior to cross tension testing, the welds shall be optically examined at a
magnification of X20. The position of any such cracks shall be marked to assist in the
assessment of the cross tension testing. In the case of dispute as to the existence of a
crack, metallographic sectioning and optical microscopy at a magnification of X200, shall
be the umpire method.
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