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Abstract

Creep behavior of Ti had been studied in a stress from 98 to 294 MPa and
termnperature rang from 873K to 973K with a special reference to tertiary creep. [t
was found that stress exponent of Ti was larger than that of the general pure
metal and the compound metal The relationship between true strain and strain rate
in tertiary creep was appeared as the eguation, Ing = né& + @ .= Also, Apparent
activation energy of was appeared as 274 92k]/mol by using the equation

bg=A- o exp(— Qo /RT)
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Fig, | Static creep test specimen
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Tabkle 2 Summary of creep tests

N Fedu-
[rikial Creep i
Fupture |, chion  |Fe-
Tetrg |sEESS ) life
(/Pa) Efrain s) of area |mark
()

147 1.4] 1,253 464 cell o

1.18| 2S76.E36 3,28
1.18| 331416 JE O

196 1.&] 3521556 dd

B¥a 1.0&] 3SELGIE 3,08

14| 64760 ¢.0b
124 16 BYE 417 o

ea.d 1,78 e DOE d.11

114 b1,50E 311
12,71 1.2¢| 400964 ehl| o
3 147 1.3 174060 ehl| o
18.6 1,20 13,704 Rl o
5.0 1.0¢| Ed45304 il o

1.4 51,300 3,31
97 1z.7t 1,56 hY.60D 17 o
147 142 33,300 15l o

389

22 ool 22 ZElE HE Y

Fe|Ze] &S JlEste WY R HE0
OJFRYH A HM F2L AlEo 2EEHA
S IEtHEE =2d 20s BHEEA T
JHLU oM s Hate 32=E S48 a5ty |

A ZetElelal Zew mEiWEC 2z oo
L mzsn? 2 w3 sido] o]£F o¥s
7hs] amE,

—
—_
[

Ing = lnég + @ =
AHHE

— - =

o214, 3z 32
AL HEELE, s 3= A
o] (o] H=Til 7hE ¢
s JEJ I, o 249

'I_
=

e

ML=

0% T

o 2 oo oM oo 1 2

0] Hlw3H Z*Rl”} e oS E—J =k 2

|-l
_'.,Z'
-
E
I_
Lu
mf
[E1
e
=
J °
M
=
[SE]
|
ic)
[kl

o

e

>

&

=

i

[0 E
oy
e

re Mo

(2)

=

3. A3

L

2t

il 2k H =8d o =z HE

Tiil 43 st :lEJE AEEeE P2 mHH
€2 ZAE Table 20]
Z 00|
H g

T olo oo

ok o2 m g

_';'
[mn)
-3
[ ]
W
[Am)
-2
[ ]
=
I‘i.
_L.
I"|I"J
B2 O r|n R [/ )

fIJHI HF =2
oo

o

rPE £ Eﬂ],.{-]
=71 WEHEA] xi] 35 3
LIEHH L SILY 1241-} 973 Ko A4
A A 1R E UEEs o
ol A So] mot «"\L
=71l mhEbA ZaTnh
ot HEEN GHOLEE n}
0] Y-ETHHEO|TH

Fig, 3= HEE oo AHES L] &
Wil JHMZEZ YePH o) HE= HHd
S HEE LT gt AHFEL] A0]o

L)
Kl

l:l'l-.-’-..
_I_M.-‘\-\.

o -I}- r|r

H
r I‘In

r;d, fin 1 2

I‘L'



2004

i
B73(K) | o codussar
—— 1+TMpaReg
O GoliSusGolis
- —— 1vapa Regr
MmEr & ColiTusGol 18
1] — Xipa Reg
a
[ LA N
=
o=}
[ =]
-
w
0¥ |
1o

True Strain,

o Coi3uscod 1+
—— S2Mm Regr

0 Ccol15usCol 18
—— 1Z74Regr

A CoiTuscd 12
—— 14,7 #pa Pepr A

973(K)

Strain Rate, ='%

oz o3 O+

o4

oo as
Ture Strain, =
oo
923(K)
ul " o
- 1o
» v
] =} o
ar o
Eﬂ:{"- o
=
'E A Ccoi3usCod 14
= —— 1Z.74Mpa Regr
0N b o CoiSusCo 16
—— 1%.7WApa REgr
0 coiTuscoli=
—— 153Ap= Regr
i
oo =R} oz o3 0.+ os
True Strainge
Fig,3 BRelationship between true strain and
strain rate
= Hud He 25 22X & (dAer &
o] HAHAEA HTin, ol fHozRE 7
= @ A 27 HEE £ E ZHE5E
Azo =22 33 3= EREM F3F
3 B9 2718 VAT TiofHE 2 4Hs

Takle 3 Surmmary of imaginary initial strain
rate and strain rate acceleration factor
[nitial I[Itnla[ginarslr rate
Termp ELIBEE trtia tstram. acceleratli-on
(1) (vpa) rate tactor
o - 3] o
14,7 1.8x10 7 ¢.BE
B¥a 18.,B g a=10" ¢.bd
¢o.d 4. Hx0 8 g.1h
121 5.5d=107 1.7B
BE3 14,7 18510 1.458
18.B G 8510~ 1.27
i 7.94=107 1.8
oya 12,7 R 1.51
14,7 R [ 112
A4 IA #HALs J4s UeEhfA s 3
W] 32F 3= F9o|2tl T = BR8] H
HE FLg AHPEESL 23 E Al &5
Hg WL Fig 32 JHME 27 WEE 3&
gt HEE £ID JIE UFas IENE
Table 300 LEFATEH Table 3 A EH & £ 3
S0] g8} ok 2& W o] WYL 0] P2
T2 chabst2of o] Fatst uz st Tan
Table 38 HW 2571 93¥ A, 5o 3
JbtE ok U4slA, S0l UFY A=
27 E71E o O2t Z4ste Ao HY0
" o
-'-: o Gol QusCol 1+
uj‘ —— Pl 1 REgr
E A Col wuscd B
E Tl | S faruras
% —— Plol3 Regr
z
oo
B
E
B oo =632
-]
£
=
1]
E ﬂ-“lﬂ" ks 4 0 10 [
Stress, o, MPa
Fig 4 Btress dependence of imaginsry initial

390

creep rate



2004

Fig. 4= Ti®] 7t £7] AEHE £L 9
ol ZAS UEE Tt JezolT, 71y
&7 ﬂﬁé’g o gt S=EE] Aol = e

= 14 ZA 7 U = A0l BA=

= UEru,
am=Au . u""’

]

g1,

|0J

A
=]
Al
=

oo |

T}

(3)

0714, Ay = ZEH 2EslE H, ppE I
Hel S 2H S=AL0|T Fig 404 & 5
0] TiY SY¥A4+2] BRAE 5320
"o
o
E S ammn | Ge27asziime

& CollBwaCaol 2
T (K™Y
Fiz. 5 Temperature dependence of stress

compensated imagihary initial creep rate

Fig, b= Tiz M8 =7|HIEE £L2 =
Oz 45 LEMA 2ot} 2ol 42 A=A
T HDE = 9o E =9 74z HHEE
ZLE SHoF PAASEML Fig 5olM JH
# 27 HHE £LE T2 4 o7 YEE &
aTh,

é|:|=-’d-l' = unﬂexﬂ(_ Quj’fﬁﬂ {3

M, AL 2Eo] oE5A Y= A Q=

287 4% YAz, I g 279895 2
2 92k]/mol O]T} g4 JEsH Fsh

= =
FEHS

A A (0B o1EsH AN Jhad 27 WY
8 %ol A s Y8 shel ¥IILE Fig, 6
of LIERATE D]2% Q34 9oL} Jhra 27)
HHE £To A o Y¥A: Z YAz
dsE ¢ 4+ AL

Sazo] B ASNA] HRoHE H2 3
a2 559 8% Y 2F ATHE 443 fE
227t QY WEBol 2 APolHE Ha 33

391

Lo P WFAS 2 B T 27)

o2 LR 4 3t

i
— Pt 1 Ry

Measured «", value

Calculated " value

Fig, 6 Comparison of caleulated imaginacy
initial creep rate with experimental life

n
[El
=

AaMAL s 24 3
10 2T o|THE 27 e
E HagHds 54 I

-?g‘”* nH‘F] A

[a]]]

Morr

ST T
el
B~ b
%) d
5; JH;
(W)
- |:|||:|

Jk

[ 1 T

o
|
I
|.|-|
L]

4] (B)E B|W3IH Fa-:-i}fikm—l e ‘Hh 2“E
= 3,13 == | €87 24z oA

32 ZElz SS90 Tt Yo olfz 42

[ —
/K/

— -~

2 e~

Rl & -

= 2o

o @ /__,-f

a

B o P

E 0 o ® ,f’f

a _.-"f a Ti

m -~ — 1 R

L5 f__.-"'
e

Measured creep life, t,(s)
Fig, 7 Comparisen of calculated creep life with

experimental



2004

H5E 3= A ddad 2yl YUsts
Asol A= Ty 282 A BE LEL0R
o Fig 72 4 @9 HEdS JF AT
SE £%Z2 Takle 35 o £3)8 JharE 27]
HEE L2 £35 AlEshd 4 (= HE] A
A 3= oo =F0InE Afhe] 2EF mhet
+EEL &0 2T fhE0] 7 olgs 2
gl= o] H F9n] HAHAM A (o] HYILin 7t
A3 oItk

1
= o] . .

T ||=me -

e
E | —— P mg
a Ll & ¥
: 7S
£ re f.';. o
= .J-' {_,‘— (z = S= m':-:- A
= :{,-"' -"__,- {1 g 90w

A f _/J - i :A'.Iou:‘m
- L es—————————————

Initial stress, oy (MPa)

Fiz, 8 Belationship between initial stress( ou)
and steady state creep rate(éqn) of Ti

Fig, 8= & = oA Y Iz 2t 2
Ned opsts] BAE JUi==2 YUepH 3l2E
BI3KOIA g, =107 o 422

9IZK AN in=1075F o S0
97N =107 655
olzb F= 247 LELL

= om0
E
c -
: >
(5] S

10 1 10

Creep Like, trs)
Fig, 9 Relatonship between creep lifelt;) and

steady  state
923K and 937K

creep  rate(Zn) at 873K

392

Fig. 9= 24 32= £Es 3= I 2

k2] ZAE UEMSS J=EoHREH € £
E0] bn Ity A2 AJO|H = b = IDBBS t]_-l:lEE
olap= Ho] MYztuHT

4. 8 E

(1) Ti2l 32F JA=E FHof M HEELZE o

45t AWEE T Aol T2 ZE AY
A 7 SR

Ing = ln& + 2 - =
(2) 7HI2 27 HWUE 259 2Y¥ Y 2 ¢
oF8E TR 43 2o| 243 8 O E
Tt TidlA B SETIHY A= 279895 o

274 92k]fmaol B LIEFSTH

éu=.{d.|.‘ 7 GME:{IJ(— Qu;‘fﬁﬂ

(3) Tiel 2x¥

02l B4
BTIKONA]  dp=107H ™ o 458
9IZK A in=10 718 o 208
ITIKAA =107 g 55

Ay 32z £t 2I2H

(4) Tig] F4 3= FL 3} 32| = oA
2] BAME ts it &= 20 H3 StHEL
B = IDE'EE t]_-l:l.%

=

ol

o] =22 vogd exaispHol =(sid xjE =

ZLlch

ik
(y  EreIe @21s. zo0z, <2 AHIUOIEA



2004

25Cr20N1 AH U2]Ae] oEE 08T 1
= 3Z=E AZHEs, A== E H
267, M2E, PP 349 7356,

(2) 45, A&, F54, 2000, "316L(MN) A
Hol2] A2 %] Monkman-Grant 3= £HA
o HEgE" dE A g, M 4d M9
I, ppZ3E6 2333,

(3) ¥89, F&+A "Monkman-GrantHol 2
T F=4Tifl 32z o &7 A HE
A 2o03d E=ATEE 228

{4) Ende T, and Masuyama F, 1937, "2 7 -
T RDEMBEOEIOCER:~OKAE & B
A" Materia japan, 36, pp255~231,

(5)  Prager D, 1994, "Service  and
Beliakility Improvement: Nuclear, Fossil and
Petrochernical Flants,” ASKE, BVE-wol,
288, ppdll ~421,

(6) Sherby &, D, and Burke P, NI, 1966,
"progress in Materials science,” 13, pp3d 0~
369,

(70 Endo T. and Shi J, 1994, ‘Factor
Affecting Creep HRate and Creep Life of a
2ZRCr-1Mo  Steel wunder Constant  Load,”
strength  of  Maedsl Ed by Oikawa H,
Mlaruvama K, Takeuchi 5, and Yamaguchi MW,
JII . GRS ~EB6S,

(8) Prager M, 1994, "The Omega Method-An
Effective DMethod for Life and Damage
Frediction in Creep Tests and Service,” oo of
10%mt. Conf on Strength of watedial Sendai, JIM,
e 571 ~5T5 Put reference  text  here,  Put
reference text here, Put reference text here,
Fut reference text here,

393



	Paper List
	제1발표장
	제2발표장
	제3발표장
	제4발표장
	제5발표장
	제6발표장
	제7발표장
	제8발표장
	제9발표장
	제10발표장
	제11발표장

	Author Index



