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Tensile Property Degradation of Cr- Mo Steel
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Abstract

A newly developed Advanced Indentation System (AIS), which is a portable and nondestructive
system for evaluating tensile properties, was used to measure mechanical behavior of materials used
under high temperature and pressure conditions. This test measures indentation load-depth curve during
indentation and analyzes the mechanical properties related to deformation and fracture. Aging effects of
Cr-Mo and Cr-Mo-V steel at high temperature were simulated. Tensile properties including yield
strength and tensile strength at various temperature are obtained from the test. For all test materials
and conditions, the AIS-derived results were in good agreement with those from conventional standard
test method. Examples of the test results are given and potential applications of the AIS to assess the
integrity of aging structures are briefly discussed.
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Fig. 1 The load-depth curve.
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Fig. 2 A schematic diagram of elastic
deflection phenomenon.
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Fig. 4 Portable advanced indentation tester
developed by FRONTICS, Inc.

Stress (MPS
H

H

H

-
z

0 BN BB A 000 rn 437 QN4 KIS UIR weRe
Stram.

Do

Fig. 5 Derivation of flow curve from
indentation load-depth curve.
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Fig. 6 Experimental setup of AIS for

temperature test.
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Fig. 9 Tensile properties variation with
isothermal aging time in low
temperature.

4. &AA
2 dA7dME AE5AUYA2HA  Advanced

Indentation System& 83}l Cr-Mo Zeol 9%
=49 Ui Edxe HrY 2AE d3 &
ANttt FaE 70d ] A3 gr)e o
Eo] Add Be 3E, g FRE/AHHEY

w=Fsot A A wovt @A

-936-

2, J549 AP Ak dFH5o 7iddE
=y
Ao

(1) sHAFE, HE, AFY, 2000, "y¥stz-d
d34e AHe BE AR 24FFRA
H7h dgFeAsdx, A 389,
pp.1606~1611.

(2) Haggag, F. M., Nanstad, R. K., Hutton, J.
T., Thomas, D. L., and Swain, R. L., 1990,

"Use of Automated Ball Indentation Testing
to Measure Flow Properties and Estimate
Fracture Toughness in Metallic Materials,"
ASTM STP 1092 (1990) pp.188~208.
(3) &4, , A%Y, 2%, 2001, "H]g
s H7tg 9% Advanced
Indentation Systeme] 8% AF," 20019x=
13 Az 2 BARE Gedun wRA,
pp.58~66.

(4) 484,

9] ;g—‘:' Al

r;g

qHE, 2AH, d89,

&, $, 2000, "3Cr-1Mo-VZel AA
FRAN HurtRdLeE7 FAIATFA

e 4" g A 184, 2
%, pp.232~238. '

(5) ¥H%, A, %ﬂ,g
1999, "2.25Cr-Mo 7o) ©H
AL A EY &2, O
379, 3%, pp.281~287.

v [e]
THE,

hd

L=
3%

Lo

3

2 ) B
O

il

2

o

B

2 3}
) P

o5)%)

»

3
]

N oR
2

- (-

ajy

yad



