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High Temperature Creep Properties of High Purity Chromium

Yoshihiro KoNDO, Kazuhiro KAWASUE, Jirou NAMEKATA
Takashi SAKAKI and Akira Honba

Synopsis :

The high temperature creep properties of a pure chromium have been investigated by comparing with that
of a gamma single phase Ni-20Cr alloy. The larger creep resistance and creep rupture strength of the
pure chromium rather than those of the Ni-20Cr alloy were attributed to the decrease in the ratio of test-
ing temperature to the melting point due to the difference of the melting point between a chromium and a
nickel.

The higher creep rupture ductility of the pure chromium than that of a Ni-20Cr resulted from the evolu-
tion of subgrain followed by dynamic recrystallization to inhibit the initiation and propagation of cracks.
Above 50 MPa, the increase in the stress exponent of minimum creep rate, n value, of the pure chromium
with increase in the stress could be explained by the grain refining due to the evolution of subgrains fol-

lowed by the dynamic recrystallization.
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Table 1. Chemical composition of impurity ele-
ments in the pure chromium (ppm).
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Photo. 1. Optical microstructure of the pure
chromium after heat treatment for 86.4ks at
1673K.

N, 10 EY, F7-, #o a2 ok ot Ni-
20Cr &I HA~H 1.5 K&, 30% 282 5.
MraLan 1173 25 1323 K 28 BT - BT
B % Fig. 2 12Rd. &P, 1173K 2B 5 Ni-
20Cr BE& DG - BRI AR RN fE2 TR L 2.
Moo LOBMIIEIE1173~1323 K ORBEBIZ BT
FIRE ORI E & b ICIFEBMICET 3 5. Ni-20Cr
BELHET A5 L, SREREETIIM 2 oL 0BH
A S Vs, AT 5 & & ORISR L,
BB AR 2513 L, MBEOERIKEL LS.
Mo O L OREETE O & BT & ORR % Fig. 3 12
Y. &8, 1173K 28175 Ni-20Cr 5L TORE%
SRR TRLA. iy o 208HTRVWTho
mMEBICBWTH, H10°s LLTTIE 80% LLEnEwn
EX/RT S, BEEEH AT % & ®WdT 5. LaL,
RIS RERBTH, WEZH 30% b OB RO
Y. Mo O AOBRIH UL Ni-20Cr 84 & <K
EL, ZOEIEBBEAITREY., 2B, fMiroLon
We D iE, SEEERIMEICid 100% Vs Vil E R T A,
BRUTERE I OB RV 2 OIS L, REREE T3

0
30 Z73K, 70.2MPa
40 B
T30 -
£
S Ni-20Cr
ﬁza Pure Cr
10 F
0 1 ! 1 1 1
0 10 20 30 0 50 60
Time  ks)
Fig. 1. Creep curves of the pure chromium and

the Ni-20Cr alloy at 1 273K-39.2MPa.
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Fig. 2. Stress-time to rupture curves of the pure

chromium and the Ni-20Cr alloy.
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Fig. 3. Changing in rupture elongation of the pure = /
chromium and the Ni-20Cr alloy with time to rup- sk
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Fig. 4. Creep rate-time curves of the pure chro-
mium and the Ni-20Cr alloy at 1 273K-39.2MPa.
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Fig. 5. Stress-minimum creep rate curves of the
pure chromium and the Ni-20Cr alloy.
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Fig. 6. Stress-minimum creep rate curves of the
pure chromium at 1 173K and the Ni-20Cr alloy at
954K.
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Fig. 7. Relation between normalized minimum
creep rate, ¢,/D, and normalized stress, o/E, of
the pure chromium and the Ni-20Cr alloy.
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Fig. 8. Creep rate-strain curves of the pure chro-
mium at 1 223K-49.0 and 68.6MPa.
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Photo. 2. Transmission electron micrographs of
the pure chromium interrupted creep test under low
stress.
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Photo. 3. Transmission electron micrographs of
the pure chromium interrupted creep test under
high stress.
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Fig. 9. Creep rate-strain curves of the pure chro-
mium and the Ni-20Cr alloy at 1 173K-49.0MPa.
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Fig. 10. Strain in primary, steady state and terti-
ary creep stage of the pure chromium and the
Ni-20Cr alloy at 1 173K-49.0 and 68.6MPa.
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Photo. 4. Optical microstructures of the pure
chromium crept under high stress.
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Photo. 5. Optical microstructures of the pure
chromium crept under low stress.
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