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Spherical Indentation Testing to Evaluate Mechanical Properties
In 1Cr-1Mo-0.25V Steel
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Abstract

Spherical indentation technique was developed to evaluate the flow properties of metallic materials in
carbon steel, stainless steel and alloys, etc. Through the spherical indentation test, differently degraded 1Cr-
1Mo-0.25V steel’s mechanical properties were observed and compared with conventional standard test data.
The flow properties of 1Cr-1Mo-0.25V steels were estimated by analyzing the indentation load-depth curve.
To characterize the flow property, we used material yield slope and constraint factor index rather than strain-
hardening exponent because the variation of strain-hardening exponent was very little and the data showed
irregularly. And the constraint factor’s effect was small when the material yield slope was taken into account.
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Table 1 Determination of aging at 630C for equivalent
microstructure serviced at 583 C

Specimen  Aging time at Time served at
6307C, hr 5837T, hr

A 0 0

B 453 25,000
C 933 50,000
D 1,322 75,000
E 1,822 100,000
F 3,640 200,000
G 300,000

5,460

Table 2 Mechanical properties of 1Cr-1Mo-0.25V steel

Specimen Temperature  Temperature
(A) 24 C 538 T

Yield Strength 665.2 MPa 533.5 MPa

Tensile Strength 823.1 MPa 580.6 MPa
Elongation 188 % 22.7%
Reduction of area 59.4% 555%
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Fig. 2 Apparatus of the indentation system
and schematic diagram
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Table 3 Summary of spherical Indentation test results from 1Cr-1Mo-0.25V steel

True Stress/ Yield Brinell Ultimate Tensile
Specimen True-Plastic Swain Strength, MPa Hardness, HB Strength, MPa
A o (MPa)=1246¢,""” 646.9 256 877.5
B 6, (MPa)=1223¢,"" 602.8 243 849.7
C 6, (MPa)=1145¢,"""* 568.3 229 797.2
D 6, (MPa)=1078¢,""" 545.8 219 752.6
E o, (MPa)=1082¢, " 555.7 222 7579
F 6,(MP2)=1050¢,""" 535.9 215 733.1
G o,(MPa)=1020g,’ ot 507.9 206 709.2
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Fig. 7 Normalized mechanical properties’ tendency at
a various simulated degradation specimen
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Table 4 Hardness of 1Cr-1Mo-0.25V steel
Specimen A B C D E F G

Vickers
hardness, 278 270 254 246 249 233 230

Hv
Brinell
Hardness 257 242 229 220 224 212 207
(Pre-test)

280 |

o 270+ .

§ L

> 260 F 7

jast » -

250 | w
el
240 L s
230 & T.
) [// L 1 i L i J
200 210 220 230 240 250 260

H Brinell
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and Brinell Hardness
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