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1 Introduction
In new casting development projects, there exists some
form of an agreement between the casting purchaser and
the casting manufacturer which outlines the technical
requirements for qualification to production. These
arrangements may range from more comprehensive specific
dimensional and metallurgical requirements associated with
aerospace fixed processes to a lone AS9102 dimensional
requirement, which may apply to an industrial part
application. There exists a gap, in the middle, where
casting designer/purchaser assume metallurgical
requirements including the notion that machined from
casting (MFC) test bars are intended to and must meet
ASTM requirements. Oftentimes, the designer/purchaser
requires MFC expecting ASTM properties. Many times,
casting houses agree, because they think there is no other
choice and the designer must be correct. This can cost the
casting producer in terms of excessive mechanical testing
and lost production.

2 Experimental procedure
The paper thoroughly discusses the metallurgical
differences and the inimitability of cast shapes including
case studies, mechanical and process data, a metallurgical
summary, photos and a practical guide to manage this topic.

3 Result and discussion
The paper represents collaboration with and data from our
foundries where we successfully worked through these
customer situations.

4 Conclusion
This paper is offered to the 75th World Foundry Congress
as a service to both sides of this topic- casting purchaser
and casting manufacturer. My hope in offering this work to
the 75th World Foundry Congress, is that the audience
gains valuable information to go on and successfully handle
this topic in their own companies where the situation is
turned from “production stopping” to smooth production.

References
[1] Monroe, R., “Mechanical Properties of Heavy Section

Castings: An Overview,” Steel Foundry Facts 354 :19-23
(February 1983).

[2] Shank, M.E., “Control of Steel Construction to Avoid
Brittle Fracture”, Welding Research Council, pp. 27-31, 35-
39, 55 (1957).

[3] Campbell, J., “Complete Casting Handbook” 2nd ed., pp.
447-451. Butterworth-Heinemann, London (2015).

[4] Roes, H.L., and Wittie, W., “Effects of Wall Thickness on
Primary Structure and Mechanical Properties of Plain
Carbon and Alloy Steels,” AFS Cast Metals Research
Journal, pp. 80-85 (June 1968).

[5] See, A., and Hollandsworth, R., “Mechanical Properties of
Test Bars Compared to Castings,” SFSA Technical &
Operating Conference, pp. 2-12 (2001).

[6] “Standard Specification for Castings, Steel and Alloy,
Common Requirements, for General Industry Use,” ASTM
A781/A 781/M-03A (2003) ASTM Subcommittee A01.18.

[7] “Standard Test Methods and Definitions for Mechanical
Testing of Steel Products,” ASTM A 370 – 03a (October
2003) ASTM Subcommittee A01.13.“Standard
Specification for Steel Castings, General Requirements, for
Pressure-Containing Parts,” ASTM A 703/A 703M – 07
(March 2007) ASTM Subcommittee A01.18.

[8] “Steel Castings Specification M-201-00”, AAR Manual of
Standards and Recommended Practices Couplers and
Freight Car Draft Components, pp. 7-8 (2000).

[9] Reed-Hill, R. E., “Physical Metallurgy Principles”, 3rd ed.,
pp. 172, 447-459, 679, 785-796. PWS Publishing, Boston
(1992).

[10] “Steel Castings Handbook”, 5th ed., General Properties of
Steel Castings, pp. 3-23 Steel Founders Society of America,
Chicago (1980).

[11] Morris, J. W., “The Effects of Grain Size on the Mechanical
Properties of Steel.”, Department of Material Science and
Engineering, University of California, Berkeley Center for
Advanced Materials, Lawrence Berkeley Laboratory.

[12] “Specification for Steel Castings for General Engineering
Purposes”, British Standard BS-3100-1991 Committee
reference ISM/6. pp. 12-14, Fig 5, Fig 6. (January 1991)
(London).


	Tensile Bar Castings

