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ENGINEERING MATERIAL SPECIFICATION

Material Name Specification Number
SOLDER FLUX, ZINC BROMIDE ESH-M13B47-B
1. SCOPE

The materials defined by this specification is a liquid solder flux. A halogenated inorganic
formulation having salts of tin and zinc.

2. APPLICATION

These specifications were released originally for materials used as soldering fluxes in the
manufacture of radiators, specifically in the flux flood operation prior to core bake oven.

3. REQUIREMENTS
3.1 QUALITY SYSTEM REQUIREMENTS

Material suppliers and part producers must conform to Quality System Requirements,
QS-9000. Material specification requirements are to be used for initial qualification of
materials. A Control Plan for ongoing production verification is required. This plan must
be reviewed and approved by the relevant Ford Materials activity and/or Ford Supplier
Technical Assistance (STA) prior to production parts submission. Appropriate statistical
tools must be used to analyze process/product data and assure consistent processing of
the materials.

Part producers using this material in their products, must use Ford approved materials
and must conform to a process control plan which has been approved by STA and/or the
relevant Materials Activity.

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 initial 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

conditions.
Date Action Revisions
2000 08 04 Removed ESH-M13B47-A & Updated B. Xu
2000 08 02 Editorial — no technical change A Cockman
1978 11 07 Released CH8H-DR-744647-1
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ENGINEERING MATERIAL SPECIFICATION ESH-M13B47-B

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 not less than 24 h prior to
testing and tested under the same conditions unless otherwise specified.

3.1 CHEMICAL COMPOSITION

Zinc 1-3

Tin 6 - 40 ppm
Ammonia 1-3
Halides 8-10

Halides analyzed at water soluble anions.

3.2 WATER, % max 85
(10 g, 24 h at 105 °C)

3.3 SPECIFIC GRAVITY AT 15/15 °C 1.035 - 1.06
(ASTM D 1298)

3.4 pH, as received, max 1.5
(ASTM D 1172)

3.5 IDENTIFICATION

Materials supplied to this specification shall be identified with the specification number
printed on the side and on the top of the containers in letters at least 2 in (50 mm) high in
a contrasting color to that of the container. The container marking shall be in
accordance with Manufacturing Standard ZF-10 and conform to all federal, state, and
local container contents labeling regulations that are in effect in the areas of both
shipment and use.

3.6 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 change in the properties, composition, construction, color,
processing or labeling of the material originally approved under this specification,
whether or not such changes affect the material's ability to meet the specification
requirements, the Supplier shall notify Purchasing, Toxicology and the affected Materials
Engineering activity of the proposed changes and obtain the written approval of the
Materials Engineering activity. Test data, test samples and a new code identification are
to be submitted with the request.

Substance restrictions imposed by law, regulations or Ford, apply to the materials
addressed by this document. The regulations are defined in Engineering Materials
Specification WSS-M99P9999-A1.
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