ENGINEERING MATERIAL SPECIFICATION

FETerTaT Nams - ~——SpeciTicaTIionNurber
GRAY CAST IRON - HARDENABLE CAMSHAFT WSE-M1A303-A1
GRAY CAST IRON - HARDENABLE CAMSHAFT WSE-M1A303-A2
1. SCOPE

The material defined by this specification is a chromium and molybdenum
alloy gray cast iron. Grade A2 specifies higher bearing journal hardness.

2. APPLICATION

This specification was released originally for material used for camshafts
and oil pump drive gear shafts made by the shell mold or green sand casting
process. The lobes are subsequently flame or induction hardened.

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

3.2 CHEMICAL COMPOSITION (Weight Percent)

Carbon (total) 3.15 - 3.75
Silicon 1.95 - 2.60
. Manganese 0.60 - 1.10
Phosphorus 0.20 max
Sulphur 0.15 max
Chromium 0.85 - 1.30
Molybdenum 0.35 - 0.60
Copper . 1.0 max *

Specific composition limits and foundry practices to meet performance
and manufacturing requirements will form part of an agreed Control
Plan for individual component geometries and process routes.

Composition shall be selected generally from within the above range
in order to meet microstructural, machinability, hardenability and
strength requirements. Note; * Copper, optional, increases matrix
hardness without significant increase in carbide content which can be
detrimental to machining.

Date Release No. Released
/qu/ 08 2/ A;%eg%;r?é.jsgl?evised paras 3.3, 3.4, 3.5 P.Iee G.Lane
1990 06 15 [c10079663 Released G.Lane/N.Riley EAO/R.Graham NAAO
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3.3 MECHANICAL PROPERTIES.

3.3.1 ULTIMATE TENSILE STRENGTH (UTS)
(ASTM E 8M/ISO 6892)

Standard Test Bar, MPa, min 220
or

Diabolo Test Bar, MPa, min 230

(DIN 50109)

The UTS values above are for information only and refer to
separately cast test bars. Test bar diameters and
solidification- rates should be such that the microstructure
and properties are commensurate with the shaft area of the
component.

Test bars machined from components should be taken from
camshaft quill locations (shaft), and these values can be
used as a measure of flexural strength. Unless otherwise
specified on the print, the minimum value for UTS in test
bars machined from components shall be 220 MPa.

3.3.2 HARDNESS (unless otherwise stated on Engineering drawing)
(ASTM E 10/ISO 6506; ASTM E 18/IS0O 6508)

Al A2
Bearing Journals HB 183-341 HB 235-341

For large volume survey on as cast shafts, agreement may be
reached between foundry and manufacturing on the position of
checking bearing hardness providing the finished component
hardness is met. This agreement is to be part of the control

plan.

On finished shafts, bearing hardness to be measured on the
centre line to avoid possible influence of adjacent cam
hardening.

Distributor Drive Gear, HB 183-341 HB 235-341
Cams, Eccentric

Separately Cast Gears eg:
Distributor Drive Gear HB 183 min HB 235 min

Note: By agreement between manufacturing and foundry, the
above values may be modified locally for machinability
purposes provided final component hardness requirements are
fully met. Hardness and microstructure should be considered
attribute data only.

Cam and Eccentric (after surface hardening) HRC 50 - 62

Note: Correction factors for surface curvature are
applicable on the above HRC values.
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