ENGINEERING MATERIAL SPECIFICATION

Material Name

Specification Number

GRAY IRON FOR WHEEL HUBS, MEDIUM STRENGTH STRUCTURAL ESA-M1A176-B
1. SCOPE

The material defined in this specification is a medium strength
structural gray cast ironm.

2. APPLICATION

This specification was released originally for material required for use

in the unicast disc brake rotor where strength, density, and reliability
are required.

3. PART 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 analyze process/product data so
that variation in the final product is continuously reduced.

3.2  MECHANICAL PROPERTIES

Mechanical properties can be determined from test cast bars.

3.2.1 Transverse Strength, min 9800 N
(ASTM A 438) (Corrected Load)

Two transverse bars (a modified "U" bar is acceptable) per
lot are to be cast and tested in accordance with the above
standard. The bars are to be shaken out of their molds at
approximately the same temperature as the rotor castings.
Transverse strength must be checked at least every 8 h,
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3.2.2 Tensile Strength of Rotor Castings, min 207 MPa
(ASTM A 48)

As opposed to determining tensile strength from rotor
castings, tensile test bars can be cast and tested in
accordance with the above standard or machined from the
transverse bars described in para 3.2.1. Cast test bars
are to be shaken out of their molds at approximately the
same temperature as the rotor castings. If tensile
strength is determined from separately cast bars, a
correlation study must be made to determine what tensile
strength is required of the test bars to insure the tensile
strength of the actual rotor castings (see Figure 1) will
meet the above requirement. Tensile bar tests must be
conducted a min of 1 per month; if used as lot control, a
min of 1 every 8 h.

3.3  CHEMICAL COMPOSITION
(Typical, except manganese and carbon
equivalent which are requirements)

Carbon Equivalent 4.30 max
Manganese *min

Sulfur 0.17 max
Carbon 3.25 - 3.65
Silicon 1.60 - 2.40
Phosphorus 0.12 max
Chromium 0.40 max

Carbon Equivalent is calculated as % carbon plus 1/3 of the %
silicon, minus 1/3 of the (% chromium minus 0.10).

* Manganese min is calculated as 1.7 (% sulfur) plus 0.30.
3.4  BRINELL HARDNESS 187 - 241

Hardness shall be checked using a 10 mm diameter ball and 3000 kg
load or as described on the engineering released drawing.

See engineering released drawing for location of brinell check.
3.5 CHILL TEST

The chill tendency shall be determined on the iron from each
transfer ladle, or at least every 15 minutes.

WP 3948-b Page 2 of 7/%-??-—%/2
B 9009160 0000172 929 M  __Documents

Document Sharing Hub

Copyright by the Ford Motor Company

Fri Aug 26 13:33:21 2016
Full document details: FORD ESA-M1A176-B 1992


http://www.avadocuments.com/doc/ford-esa-m1a176-b-1992
http://www.avadocuments.com/doc/ford-esa-m1a176-b-1992
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3.6  MICROSTRUCTURE
(ASTM A 247)

ESA-M1A176-B

The described microstructure shall be evaluated in accordance with
the above standard in the areas of the casting shown in Figure 1.
If the rotor casting does not include a hub, microstructure should
be evaluated from the hat section.

Graphite Type A predominant with Type B not to exceed 40 $.
Types D and E not to exceed 10 %.
Type C not to exceed 5 %.
Graphite flake size: 3 - 5,

Matrix Fine lamellar pearlite with max of 5 & ferrite and/or 1
% carbides.

3.7 LOW TEMPERATURE ANNEALING

No castings should be annealed that are within specification "as
cast”".

No castings should be annealed that have a brinell hardness
greater than 269 "as cast".

A sample lot of castings to be annealed must be file checked for
chill on all surfaces which will be subsequently machined.

The max allowable furnace temperature is to be 688 C,.

The brinell hardness of the castings must be rechecked after
annealing and must be within 207 - 241. An additional area must
be provided on the castings to allow the second brinell
impression to be made.

All other requirements of this material specification must be
met,

3.8 REPAIRS

No welding to repair casting defects shall be permitted.

3.9 SUPPLIER'S RESPONSIBILITY

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