ENGINEERING MATERTAL SPECIFICATION

Material Name

Specification Number

WELDING TAPE ESD-M99L20-4

1. SCOPE

The material defined by this specification is a flat braid of tinned
copper wire with a polymeric filament interbraid.

2. APPLICATION

The specification was released originally for material used for the
welding of polymeric bumper bars. The tape is sandwiched between two
polymeric components, an electric current is assed in the weld tape to
create heat and the weld completed by the application of pressure to the
assembly. Fusion of the surfaces of the polymeric components occurs,

together with fusion of the polymeric filament of the tape. The copper
breid is encapsulated in the weld.

3. REQUIREMENTS
3.1  STATISTICAL PROCESS

Suppliers must conform to the requirements of Ford Quality System
Standard Q-101. A mutually acceptable Control Plan as described
therein is required for material/source approval. Appropriate
statistical tools must be used to analyse process/product data so
that variation in the final product is continuously reduced.

3.2  INFRARED SPECTROPHOTOMETRY AND/OR THERMAL ANALYSIS

Ford Motor Company, at its option, may conduct infrared and/or
thermal analysis of material/parts supplied to this specification.
The IR spectra and thermograms established for inmitial approval
shall constitute the reference standard and shall be kept on file
at the designated material laboratory. All samples shall produce
IR spectra and thermograms that correspond to the reference
standard when tested under the same conditioms.

3.3 CONDITIONING AND TEST CONDITIONS

All test values indicated herein are based on material conditioned

~in a controlled atmosphere of 23 +/- 2 C and 50 +/- 5% relative
humidity for mot less than 24 h prior to testing and tested under
the same conditions unless otherwise specified.
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ENGINEERING MATERIAL SPECIFICATION

3.4  MATERIAL

ESD-M%9L20-A

The tinned copper wire shall consist of high conductivity copper
conforming to ISO 1337. The wire shall be tinned to meet the
requirements of specification WSB-M1P9-B. The polymeric filament
shall be a natural coloured monofilament and shall be free from
titanium oxides or other pigments and fillers. The selection of
the precise type of polymeric filament depends on the type of
polymer in the components to be welded - see Clause 5.

3.3 SUPPLIER'S RESPONSIBILITY

All materials supplied to this specification must be equivalent in
all characteristics to the material upon which approval was
originally granted.

Prior to making any changes in the properties, composition,
construction, colour, processing or labelling of the material
originally approved under this specification, whether or not such
changes affect the materials' ability to meet the specification
requirements, the supplier shall notify Purchasing, Toxicology and
the affected Materials Engineering activity of the proposed changes
anéd obtain the written approval of the Materials Engineering
activity. Test data, test samples and a new code identifiction are
to be submitted with the request.

Substance restrictions imposed by law, regulations or Ford apply to
the materials addressed by this document. The restrictions are
defined in Engineering Material Specification WSS-M99P9999-Al,
unless a different suffix (e.g., A2 or A3) is specified on the
engineering document for the application.

4, APPROVAL OF MATERIALS

Materials defined by this specification must have prior approval by the
responsible Materials Engineering activity., Suppliers desiring approval
of their materials shall first obtain an expression of interest from the
affected Purchasing, Design and Materials Engineering activity. Upon
request, the Supplier shall submit to the affected Materials Engineering
activity a completed copy of their laboratory test reports, signed by a
qualified and authorised representative of the test facility,
demonstrating full compliance with all the requirements of this
specification (test results, not nominal values), the material
designation and code number, and test specimens for Ford evaluation.
Ford's engineering approval of a material will be based on its
performance to this specification and on an assessment of suitability for
intended processes and/or applications. Upon approval, the material will
be added to the Engineering Material Approved Source List.

5. GENERAL INFORMATION

The tape used for B86AB-17858-BA consisted of a braid containing 24
strands of tinned copper wire 0.152 mm diameter with 24 strands of
unpigmented PNT polyester monofilament 0.3 mm diameter. The tape was
used in 130 +/- 2 mm lengths.
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