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Abstract: T hermomechanical fatigue( TMF) life of three temperature-strain phase angles and two
specimen dimensions was studied in directional solidification ( DS) superalloy DZ125. The results
showed that fatigue, creep and oxidation damage always developed during TM F, temperature gradient
occurred on surface and inside of specimen. Specimen dimension affected TMF life in DS superalloy
DZ125. At high strain levels with shorter fatigue life, there were no evidence difference between T MF
life of 8mm diameter specimen and fatigue life of 6mm diameter specimen. At low strain levels with
longer fatigue life, T MF life of 8mm diameter specimen is longer than that of 6mm diameter specimen.

Key words: thermomechanical fatigue; dimension; creep; oxidation; damage; life

DZ125

[1.2] 1

(24 20 , DZ125
(37 $8mm
L8l . $P6mm
1.2
MTS810
0.5%,



DZ125

29

0. 05% Re= -1,
0 ( ) 180° (
135° ,500C <1000 C 550 C<=1000C
1.3
MTS810 ,
) , 1
(
)
Cooling pipe
)
e
-- .</l --
-=--qn )- -
%
Thermoelement — Specimen
1
Fig.1 Heating and cooling system for specim en
2
2.1
DZ125 135°
>~ 4
1807, 3
135, 4 ;
2.2
$mm  P6mm
Re= - 1,
0 ( ) 180° ( ) 135

500C <1000C 550 C <1000C

)

135°

1200 0.02

+ Temperature
Mechanical strain

<0.01

-0.0

1 1 1

Time /s
2

Fig.2 In-phase triangle waveform

1200 0.02
- Temperature
- Mechanical strain
1000 —0.01
£ 800r H0.00
&~
600}
4-0.01
4001+
1 1 1 1 1 1 -0.02
-100 0 100 200 300 400 500 600
Time /s
3
Fig.3 Out of phase triangle waveform
1200 0.02
» Temperature
- Mechanical strain
10001 4001
£ 8oor / H0.00
&~
6001
+-0.01
4001
TR R | TR -0.02
-100 0 100 200 300 400 500 600
Time /s
4 135
Fig.4 135 phase angle waveform

(diam ond phase waveform)

507C, ,
DZ 125
5- 17
5 )
100 . $8mm
P6mm ;
100 s $8mm
$6mm 135

-0.00

&/ (mm-mm™)

€/ (mm-mm')

. -0.02
0 100 200 300 400 500 600



/2007 5

30
6 6
«@0mm
’ Bmm e¢$8mm
$6mm , E 102k
7 5 .
g .
Sl
< 107
E savied 5 ooued 1suel ool i
E 10° 10 10? 10° 104 10
= N,/ cycle
le 6 135
Fig. 6 Fatigue life of 135° phase angle
PERTTT YT BT BRI BT, (diamond phasc) T MF
10 10 102 10 10* 10¢
N,/ cycle
5 *$6mm
Fig.5 Fatigue life of in-phase TMF o¢8mm
T 107
E
E
2.3 £
9 2|N
2
) ocsnd il s d e
100 10 10° 10° 10¢ 10¢
N, /cycle
7
P s Fig. 7 Fatigue life of out-of phase TMF
2
’ ¢6mm
, $8mm
2 2 2
$6mm $8mm

$6mm

$P6mm

7 $8mm
(T4# % 35M)



35

shielding effectiveness of electroless Cu-plated PET fabrics[ J].

Synthetic Metals, 2001, 123: 469- 476.

’ 93% [6] SEONGH K, KYUNG W O, JAE H B.Electrochemically syn-
’ 45% ~ 60% ’ thesized polypy rrole and Cu-plated nylon/ spandex for electrother-
s ) apeutic pad electrode[ J]. Journal of Applied Polymer Science,
2004, 91: 4064- 4071.
(2) [7] s s [J].
,2005,31(1):75- 80.
’ [8] JIANGS Q, NEWTONE, YUEN CW M, et al. Chemical silver
(3) ’ plating and its application to textile fabric design[ J]. Journal of
, Applied Polymer Science, 2005, 96: 919- 926.
. SE 75dB 9] ’ , 7 PAN
[J]. , 1996, (1): 10— 15.
’ [ 10] R . [M]. : s
2000. 28- 56.
[11]
[J]. ,2004,22(4):36- 39.
[1] , .PET . [12] , [J1.
,2004, 33(1): 56- 58. » 2005, 26( 1) : 38— 40.
[2] AKBAROV D, BAYMURATOV B, AKBAROV R. Optinizing
process parameters in polyacrylonitrie production for metallization (2003E,02);
with nickel[ J]. Textile Research Journal, 2005, 75 3): 197- 202. (2004K08-G17) (GG04055)
[3] SIMOR M, RAHELJ, CERNAK M. et al. Atmospherie pres- (06JK299)
sure plasma treatment of polyester nonwoven fabrics for electre- : 2006-05-08; :2006- 1218
less plating[ J]. Surface and Coatings Technology , 2003, 172: 1- 6. (1968-), R R
[4] [ , 1997, , : 19
11(1): 24- 30. 138 (710048)
[5] HAN EG, KIME A, OH K W . Electromagnetic interference Y
(L32% 30 M) 77.
, d6mm [3] , . , GH4133
[J]. , 2000, 20( 4) : 20- 25.
$8mm [4] . , ) DZ125 /
[J]. ,2003, 18(3):383-
3 387.
[5] STRAN GM AN T E. Thermalmechanical fatigue life model for
coated superalloy turbine components [ A]. Superalloys 1992[ C].
( 1) , ( Warrendale, PA: The Minerals Metals & Materials Society, 1992.
) $P8mm 795- 804.
d6mm [6] REM Y L. Fatigue life prediction under thermal-m ech anical loading
in a nickek-base superalloy[ A]. Therma} mechanical Fatigue Be
(2) ? ( havior of Materials, ASTM Committee E9 on Fatigue[ C]. ASTM
) $6mm STP 1186, 1993. 3- 16.
$8mm [7] s s s DZ125 /
(3) , [J]. ,2004,19(1): 17— 22.
[8] s s . NizAl /
’ [J]. ,2002, 17(1): 93— 96.
[9] , ) ,
[J]. ,2002, (10): 11- 14.
[1] BECK T, PITZ G. Thermatmechanical and isothermal fatigue of - 2006.03-09; . 2006 16-25
IN792CC[J]. M aterials Science and Engineering A, 1997, 234- (1977- ). ’ ’
236: 719- 722.
(2] ’ , . FGHOS y 81 23 (100095)

[71. ,2005,20(1): 73—




