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Synopsis :

The estimation of mechanical properties through a simple hardness test will be very
advantageous because of the handiness of the test and small requirement of test
material. In this report, a semi-theoretical and semi-empirical derivation of estimation
formulae from the classical Meyer hardness has been performed for some static tensile
properties of steels. Only 1em2 of test surface will suffice for the above estimation when
using small spherical indentors specially devised for use in a Vickers hardness tester.
The relative errors in the estimation of lower yield point and tensile strength are
expected to remain less than 5% in the case of ordinary structural steels. Other
formulae can estimate work hardening exponent and true strain at fracture. One third
of an ordinary Vickers hardness can also be used as a rough estimator of tensile

strength.
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Synopsis:

The estimation of mechanical properties through a simple hardness test will be very advantageous because of the
handiness of the test and small requirement of test material,

In this report, a.semitheoretical and semi-ompirical derivation of estimation formulae from the classical Meyer hard-
nesses has been periormed lor some static tensile properties of steels. Only lom? of test surface will suffice for the
above estimation when using small spherical indentors specially devised for use in a Vickers hardness tester. The relative
8¢ in the case of

One third

orrors in the estimation of lower yield point and tensile strength are expected to remain less than
ordinary structural steels. Other formulae can estimate work hardening exponent and true strain at fracture.

of an ordinary Vickers hardness can also be used as a rough estimater of tensile strangth.
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Fig. 1 Schematic diagram of Meyers hardness
test

HEEF2REARTE W TEALEE,
(1) TEINZFEEEN P A, SV E/2EE
B oBoEE et 2EET LN OIEN
DR on (2T 2 HRETHIL,

s, RBIEH i, BEFLEBEORERL Y F
2 A cBR e S AR L 2 B 2 R
Mz ki, 28 FEEMEX R, 27, SUREHM
HESEOED FAICMET AEEEHNOUT
AOREME e, (2, MUK TRE 3.

P (%)ﬁ ..................................... (4}

I2AI, e BizMEEHR
—F, BUE(LMABRIZBITEET o S BEU
T4 g OBEED, Fig2 T i ICU0T 200
WEIZ BV T,
o =m- &
Iz, omoHEER
n - ITEEb 5%

EEINLHE T, o keiz(4), (5) X%
HWALT,

B S — o)

FEEL, 22T, AL ERCNL T «=02,
A=1 :BIFTa2 5 Tabor®, HEL 2L THE
BRI 2 TEY, &y 34 EORGE#ED
LG, ARTAEOMIEAH LR E V) BN
LR T AEEIEENL, Thbh,

€h=0'712)d ............................................. (7)



Vol 9 No.1-2

A RAEID E B OSSR EOHEI T 5t

True stress

. g,=m-e"
D
= -
m \\
@ S
= .
g Nominal stress
=

o, =0 /(1+¢)
0 Linear strain ¢

Fig. 2 Schematic tensile stress-strain curves
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Table 1

Comparison of tensile properties of the welded SS41 plates between actual values

and those estimated through hardness measurements

Position . Tensile properties
Work hardening | -
Classification | gxponent Lower Y.S5. U.T.S. True strain
Plate Hardness test Tox e at fracture
n (kg/mm?) (kg/mm?} Eef
{a) Actual - 20.6 ] 44.4 -
Base I-P (b) Estimated 0.237 28.8 44.6 0.55
Ratio {a) / (b) - 1.03 1.00 -
{(a} Actual - 34.3 48.1 -
Rib A-E (b) Estimated 0.230 | 33.0 50.2 0.52
Ratio (a) / (b) - | 1.04 0.9 -
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