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INTRODUCTION

The ball punch deformation test is used for evaluating the ductility of metallic sheet materials. The
test involves biaxial stretching of a constrained test specimen. Ideally, no draw-in of flange metal from
under the hold-down occurs. The sheet metal test specimen is bulged at a specified rate until the load
drops or until either necking or fracture occurs; the test is then terminated. Ball punch (penetrator)
movement to drop in-load or necking or fracture is the test result. It is known that test results may vary
with hold-down force, lubrication, and criterion for determining the end point of the test.

1. Scope 2.2 National Institute of Standards and Technology Docu-
1.1 This test method covers the procedure for conductingent? _ o

the ball punch deformation test for metallic sheet materials NIST Handbook 91 Experimental Statistics

intended for forming applications. The test applies to speci-3

mens with thicknesses between 0.008 and 0.080 in. (0.20 and Terminology

2.00 mm). 3.1 Definitions of Terms Specific to This Standard:
1.2 The values stated in inch—pound units are to be regarded 3-1-1 cup height the height of the formed cup at the end
as the standard. point of the test.

Note 1—The ball punch deformation test is intended to replace the4. Significance and Use

Olsen cup test by standardizing many of the test parameters that 4.1 The ball punch deformation test is widely used to

previously have been left to the discretion of the testing laboratory. - ) )
Note 2—The modified Erichsen test has been standardized in Europe(:’:vaIuate and compare the formability of metallic sheet mate

The main differences between the ball punch deformation test and th@als- BiaXi"’_‘I stretc'hing is the predominant mode of deforma-
Erichsen test are the diameters of the penetrator and the dies. Erichsen di@n occurring during the test and, therefore, the results are
heights are given in Sl units. most often used to rate or compare materials that are to be

1.3 This standard does not purport to address all of theformed mainly by stretchmg. Howeyer, precise correlations
safety concerns, if any, associated with its use. It is th€tween the cup height as determined by this test and the
responsibility of the user of this standard to establish approformability of a sheet material under production conditions
priate safety and health practices and determine the applical@ve not been established.

bility of regulatory limitations prior to use. 4.2 ltis recognized that the cup heights for specimens from
the same sample may vary with differences in magnitude of

2. Referenced Documents hold-down force, lubrication, and method of end point deter-
2.1 ASTM Standards: mination. The procedures described in Sections 5, 7.1, and 7.3

E 177 Practice for Use of the Terms Precision and Bias ifVill minimize these variations.
ASTM Test Method$
E 180 Practice for Determining the Precision of ASTM S Apparatgs ) ] )
Methods for Analysis and Testing of Industrial Chemigals -1 Cupping MachinegFig. 1)—Any machine used for ball
punch deformation tests shall be equipped to hold the specimen
with a minimum force of 2200 Ibf (9800 N). It shall have a
spherical-ended penetrator capable of forcing the central por-

1 This test method is under the jurisdiction of ASTM Committee E-28 on tion of the specimen through the die until the end point of the
Mechanical Testing, and is the direct responsibility of Subcommittee E28.02 ortest occurs (see 7.3).
Ductility and Flexure. - ; f F :

Current edition approved April 27, 1984. Published July 1984. Originally 5.1.1 Variation in hold-down force is a source of variation in
published as E 643 - 78.
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