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Creep Deformation and Creep-rupture Behavior of Cr-Mo-V

Steel Forgings

Synopsis :

Yoshikuni Kapoya and Toru GoTo

In order to investigate creep behavior and the fracture mechanism of a Cr-Mo-V steel, creep tests were
carried out over long-term periods in a temperature range of 500 ~675°C. Metallographic observations

were also conducted on the fractured specimens.
The results obtained are summarized as follows:

(1)A transition in the plot of steady-state strain rate versus applied stress occurs at a certain stress
level, yielding two values of stress exponents at any temperature within a range of 500 ~ 650°C. These
transition levels are much the same as those in transition behavior from transgranular to intergranular

fracture.

(2)In the transgranular fracture region, dislocations are nonuniformly distributed and clusterings of

dislocations are seen.
the formation of subgrain structures are seen.

In the intergranular fracture region, dislocations are uniformly distributed and

(3)The stress level at which instantaneous plastic deformation starts (regarded as the Orowan stress),

was estimated to be o/E=15~2.0X10"3,

This Orowan stress level corresponds to the transition level

which was determined by the change in stress exponent and fracture mechanism.
From the above results, it is considered that creep occurs in a form of crystal deformation above the

Orowan stress level.

This is due probably to the dislocations by-passing particles.

Below the Orowan

stress level, dislocations move by climbing around particles ; eventually, subgrain formation occurs.
Key words : creep ; ductility ; fracture ; Cr-Mo-V steel ; Orowan stress ; subgrain ; cavitation.

1. & B

Cr-Mo-V $iz, ERy—VYru—shi LT,
LR ERTEY, CoMBo7 ) — TR T
TVAVELLZAENPSTARNLNATWAY ™Y, BETRE
R L 72 7T v F OREM O Faatili i< B3 %/
BRER 2 NG, COFEPLOMELEATHS.
EEOL ZOBA»S, MEO 2 Y — THEERIR % e
BCHE L CRERtRETAHEEREL, A¥%
FHEERRELTETWVHMO,

—%, Cr-Mo-V 0@ 7 U — 7l S I3 EE 0 FH
ROEFTIEE L LTI — I 5B L 22 =AE o
BILICERTALOEEZONRTWVWASD, BiRFEHTBIC
WO KIL, 72— 7FxEF 1 ORE, 6PN

A TGO E L2 EAFRICE S ), B R
FEHOIELHOLNLE L STVABY™®, L, 2h
SHBHETF L 7 U —TERRT 2 ) — THEEE L o/
£ % BB FERE IV L, WELRBELR A
b&w., &5z, ko r ) — SHEEFMEOEEMER L
DEE,H D7) — TERRUBERE I XS HEGEN
Wo 7o THEENR, KEED ) — TERRUBIE
BEOBRFIERALESEFTKEVEEbRE,. 2T,
AL T Cr-Mo-V 8D 7 ) — FER K OB E#RH
AT AL EBMELTCEROI-IMTH 5B
1Cr-1Mo-%V $ % Fv:, 500~675°C DREEHPTH 5
xmhﬂﬁx1¢hf%%#bmﬁf®70~7ﬁﬁ%
T, 20— TERE 7 ) — THEFEE 2R~ T 72,
BT L -H BT e TR O 3 2 n B2 BIR T 5

FRICE 11 A 13 H52f+ (Received Nov. 13, 1989)

* ZHFETER)EMZE (Takasago Technical Institute, Mitsubishi Heavy Industries, Ltd., 2-1-1 Shinhama Arai-cho

Takasago 676)

*2 ZZHEFTEGRR)EWHER 118 (Takasago Technical Institute, Mitsubishi Heavy Industries, Ltd.)

—131—



1172 % ¢ @ # 76 4F (1990) & 7 &

Table 1. Chemical composition and heat treatment of Cr-Mo-V steel studied.
(wt%)
C Si Mn P S Ni Cr Mo v Cu Al Sn As Sb
0.30 0.25 0.75 0.008 0.008 0.35 1.23 1.20 0.26 0.15 0.005 0.017 0.016 0.003
Heat treatment : 970°C X 22h—Fan cool—665°C X 67h—Furnace cool
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a) 650°C-20 kgf/mm?, ¢, = 42 h (Transgranular creep fracture)
b) 600°C-20 kgf/mm?, t, = 1060 h (Intergranular creep fracture)

Photo. 1. Optical microstructures of the ruptured
portion of specimens crept, a) 650°C-20 kgf/mm?®
and b) 600°C-20 kgf/mm?.
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creep temperature, a)measured by at low cycle fati-
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start of creep test.
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