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Evaluation of Flow Stress using Geometric Conditions
of Ball Indentation Test

Byoung-Seob Lee, Ho-Jin Lee, and Bong-Sang Lee

Abstract

Ball indentation tests have been used to estimate the mechanical properties of materials by some
investigators. In this study, load-depth curves from ball indentation tests have been analysed using the
geometric conditions of ball indentation. Series of numerical calculations and experimental results showed
that those curves could be simplified by linear functions. After linearizing the indentation curves, the
estimation process of the flow properties became straight forward and the scatter of results could be

drastically reduced.
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Fig. 1 Photo of automated ball indentation tester
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Fig. 3 Shematic representation of ball indentation test
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Fig. 4 Effect of friction on indentation load-depth curve
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Fig. 6 Typical strain-depth curve of ball indentation test
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Fig. 7 Effect of work hardening exponent on F-h curve
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Fig. 8 Effect of work hardening exponent on F-h curve

4. 4 &

& ariE ¥ 99 A9 TS 2ag a3
sl k) akE-qol Amel G A AxE 4
93 ) aE-hol AEE 14 4Y B -:u}fz}a}
of ARFEIAE Aake P AN 1 By
& Avugit. A4 2 49 A% 4Y 43l A
£o 154 A%5E RAATHCR, oo BAs] 7
¥ §52A%SS 2O W WSl 9AR AR
vehigich

=7

g A7E R A0 F40) s Ao
2 $9994U

- LU |

(1) D. Tabor, 1951, “The hardness of metals”, Oxford
university press, New York

(2) F. M. Haggag, 1993, "In-Situ Measurements of
Mechanical Properties Using Novel Automated
Ball Indentation System”, ASTM STP 1204, pp.
27~44.

(3) SHAE, Y, EFY, 2000, “GY}F-HYFAY
YL T A5 &4 F5EH FHN, B 2
& A 783]A), Vol. 38, No. 12, pp. 1606~1611

(4) T. S. Byun, J]. H Hong, F. M. Haggag, K Farrell,
E. H Lee 1997, "Measurement of through-
the-thickness variations of mechanical properties
in SA508 Gr.3 pressure vessel steels using ball
indentation test technique”, Int. J. Pres. Ves. &
Piping, Vol. 74 pp. 231~238

(6) AL, WFEE AFY, 2003, AFEAN HAE 4
g A% %}‘;’J*]?é‘%i«l Adzy AH, g 2%
A5 83z, Vol 41, No. 2, pp. B3~

(6) 1. N. Sneddon, 1965, Int. J. Eng. Sci. 3, pp. 47

(7) M. D. Mathew, K. L. Murty,1999, "Non-destructive
studies on tensile and fracture properties of
molybdenum at low temperatures”, J. mat. sci,
Vol. 34, pp. 1497~1503

(8 J. L. Bucaille, S. Stauss, E. Felder, J. Michler,
2003, "Determination of plastic properties of
metals by instrumented indentation using different
sharp indenters”,Acta Meterialia 51, pp. 1663~1678

- 294 -



