Manufacturing Standards

CAST -IRON - ALLOY - MEDIUM AND HIGH PRODUCTION DIES

1.0 SCOPE: The materials desired under this standard are Chromium-Molybdenum
Cast Iroms.

2.0 APPLICATION: They are generally used for the manufacture of drawing dies
for medium and heavy production runs where the sheet metal is drawn over
the die surface.

2.1 Type 0l is intended to meet the requirements of lighter duty
applications.

2.2 Type 02 should be used for applications where a high rate of wear
is anticipated. This grade includes a Vanadium content. (See 3.2)

3.0 REQUIREMENTS:

3.1 Microstructure:

A structure of fine pearlite is required in order to ensure satisfactory
flame hardening response. Isolated carbides are permitted to a maximum
of 5% but carbide networks are not permitted.

Graphite microstructure:—

(i) Type — VII (Plate I. ASTM A247)

(ii) Distribution ~A but B and D are allowed to a combined
total of 20Z%. (Plate II ASTM A247)

(iii) Size - 3 -5 (Plate III. ASTM A247)

3.2 Chemical Analysis:

The following analyses are considered suitable for the production of
structures meeting the physical requirements of the specification.

Analysis Percentage Content .
Type 01 Type 02

Total Carbon 2.80 - 3.50 2.80 - 3.50
Silicon 1.50 - 2,20 1.50 - 2.20
Manganese 0.60 - 0,90 0.60 - 0.90
Phosphorus 0.30 maximum 0.30 maximum
Sulphur 0.12 maximum '0.12 maximum
Molybdenum 0.75 minimum 0.75 minimum
Chromium 0.35 - 0,50 0.35 - 0.50
Vanadium none 0.15 minimum

Each foundry shall furnish a certified analysis with each casting. This
shall be sent to the Quality Control Laboratory of the Ford location
originating the order or alternatively to the location or office
specified in the order. Deviations from the above analyses may be
authorised by the Ford location concerned, providing that test coupons,
submitted in advance, shall meet the requirements for microstructure,
physical and flame hardening properties.
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3,3 Physical Characteristics: The Brinell Hardness, of working surfaces
of the die shall be within the range 190 - 270 HB and the base of the
casting shall not exceed this upper limit. Castings found to fall
outside these limits will be rejected and the cost of replacement shall
be the sole responsibility of the supplier foumndry. An exception to this
requirement will be considered if the supplier foundry has discussed the
design of a particular casting before pouring and made specific
recommendations for design changes which were then set aside by the Ford
location concerned. The castings supplied ghall be capable of responding
to flame hardening heat treatment and achieve a minimum hardness of
45 HR, on the working surface. :

3.3.1 Method of Test — New Source = gualification:
A minfmum of two specimens shall be submitted, the approval of

which shall be based on microstructure, chemistry and hardness. The
design of these specimens shall be subject to prior agreement. The
machined face of ome of the specimens shall be subjected to flame
hardening by the receiving Ford location and the results obtained
taken into account when approval is considered. Upon this approval,
castings may be ordered on a limited basis which shall be tested in
accordance with paragraph 3.3.2 of this standard.

Unrestricted approﬁal shall only be given after it has been
demonstrated that the specifications of this standard are
_Aconsistently maintained.

3.3.2 Method of Test — Dies:
The basis for the certification of the analysis shall be by means
of ladle samples or spectrographic analysis. Two standard test
coupons (Figure 1) shall be cast on or adjacent to the working
gurface of the casting (Figure 2). One coupon shall be broken off
~at thé foundry and a 12.5um wafer cut from the middle Figure 3).
This shall be Brinell tested in the positions indicated and the
average of the three readings used to certify the hardness. This
wafer after being identified by the die number and foundry shall be
. gent to the ordering location of the Ford Motor Company, together
with the full certification, as follows:

. Microstructure
. Chemical Analysis

. Brinell Hardness

. Die Number

. Part Number

. Casting Welght

, Ford Specification No.(U-MA 003-8517)
. Type number (01 or 02)

. Shipping Weight

. Shipping Date

.

The foundry shall not ship any castings found to be outside the limits set
in this standard without the approval of the Ford location concerned.
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