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Development of Software System of Multiaxial Creep-Fatigue Life
Prediction under Complex Loading at High Temperature
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ABSTRACT: Objective To develop a software system for multiaxial creep—fatigue life prediction. Methods This
system used for high—temperature environment was developed using C++/CLI programing language based on Windows
Form. The program modules mainly included the determination of the critical plane under three dimensional stress/strain
states, the multiaxial cycle counting, the multiaxial fatigue damage, the multiaxial creep damage, and the creep—fatigue
interaction. Results The operating environment for the developed special software of life prediction needed the
Windows operating system with the support of. NET FrameWork4.0. The software used Microsoft Access 2010 to
design the database and used ADO.NET as the method of database access. Conclusion The developed software system

is suitable for the damage assessment and life prediction for mechanical components under random multiaxial loading at
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KEY WORDS: multiaxial fatigue; creep damage; complex loading; life prediction; software development

Bl T AL AR Y &, G5 H9 9% 57 /3 W o ik e 4%
FPHLARES #4585 PEAL S5 1 AP BT AR 8 T T iz 1)
N . H R E SN R T 2 R ST A B O,
FE-Fatigue, FE—safe , MSC-Fatigue , FEMFAT D E
BE R 0 IR T SR8 55 AT, T SEBRiz {7
HEE A O AR 7 = i A2 A ey B IR, an
fitas K shHLA PO 23R 0 R e S A Im Fe i ) 38
T 735 i 22 1l 228 i 0 o2 TR A8 — 0% 97 A8 ELAE R IR
WA S 55 S H AR R BN AME
LR B R IR 2 55 AT T RS (R AR R R AR
R 28 T, o= A m IR G AR A, ELT AR it
1 559% 7 il g 2= AR HAE L, S EAROiTHEM
FF AN A AS T O E 4% . JUILAEAE LA SRR
VEAT 2259 57 30005 5 75 i F0 AR A5 50 S B, KA T
TR s BB TR A 1 9 57 o TR A
55 5t BRI A & s b TR HIL A 45 F S R AR
VAT EE BT 55 T R B N 2 . IR & S i
BT T REAE W] B 43 B I A5 09 57 453493 S 38 HAE
O S AT A At T AR BE 3 N B B T B i LA
B SLPRE X,

SC R B ML 22 il S AT AR 45405 BS54 Bk
fill |, 258K Visual Studio 2010 77 &, 4 #1855 1 ]
C++/CLIL, WinForm H & 5=, B B #R T T ADO
NET A, FF & T 225l AE 3% 55 75ty F R e 4k,
h TREE B AL T i 22 il AR e 55 461495 3
A VTAG PPN BB R S T, MR T 450
S TS B TARRCR

1 REETHEE RAEIREI 4

1.1 REIhREER

FI ¥ 5 1) e 1 22 Bl 055 74— 55 45475 P4l R ST
LA B4Rk m B 4 A v i PR 5 ) 22 A S 55 461 0
FIEG AL A5 5 FE AT PPAl , ARG B ZLOPAL LR 7 1
5 RN A BELUH A i . I RS E T =4
AEAR B« 22 b 2 57 8 03 1t SR A e | 2 Jh I A 0 55 A5
B RO P IR . 22 Bl O 9 ik SR B 2
T2l 55 LA FIE T KBy , THE R E R RR R
IRPRMIE R 55 S8 225 A2 9% 55 Rk T 22 il

P2 55 BEAG R il B AT S BRI K, R E AL A
BB R 57 S B A R S i G il 22
o PR XONTE TG B THE TP AT A 25 R A
A3, T SR FH X O 38 114 R S 2 55 i 2 33300 55 4
13, Ji 3 WA 30 5 72 9 57 BRIV TR0, 38403 by J2 55 9
P ANE AL AT Z 1 o A4 AR P2 A BB T L2 52 B
BEI ER B O RS B DI RE , AT AT LAY e KL
i S AR R A TR A

1.2 MEEERINEE

BRAF O 2o R L 5 T I D A A D R
S 2 HE ayraRa e N R TR P R TR R e
R A E S AR DA SRR A (IR ) i3 3R
SEH A3 A5 R T i O A A

22 G PR T O e AR Y bR ] T Wang—Brown
Z R IR R MK I B 11 2R A B P
S ST SRS R SRR L . T B
EHR R 40— B ar o 2810 5 1) Y 22 B 57 45 £ 5
TIN50 TE R A OB T R YRR S5 B . A
(5 728 ) 53 0 TSR B a5 P S 8 5 T iR TR
Fe A5, HATR P 305 2 -2 (M=S) Al
A=K (L-M) Ty e Ah 5 FEIE . A8 - 57 22 1.
VB FHBEE R FH Lagneberg!S 45 H1 A4 58 B 5473 45 75 A 7
SERA R B SZ AR o 450 R ERR L
Wi 207k o AR 4 AR - 55 B T
LR, VRS B UG A8 2 55 453 405 B A i L B DI AR Y
s A2 — 2 55 473 I A i RS LA A L fe R A
W 57 005 [ F7 i 7 B S ELAE B B A A - 9% 57
05 B F7 i

2 BEF#FERE(DFD)

T Py 2 B o P S PR R I K e
FEBHE , HF B AR O R 2R T R i A e
R AR 25 P T2 B an i 1 s o
HR B S T, AT DU A B 2R Bs A7 ik TP
HE R A SN, 8 Sk B i

ARG E TR I RERII S, - 2% 57 A fir
THRREER | i 2 B 57 A7 e T SRR AR SR
R = ANy o 225 57 7% A AR R R 352



SR - SO 7S 2 A A O R G P - 139 -

g’?ﬂ*ﬁ%’%‘- bR
I ¥
B R4 kilii

BT B R GET0R K
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Fig.2 The context level of DFD
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Fig.3 DFD of multiaxial fatigue
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Fig.4 DFD of creep—fatigue

PR A8 PSS HRAR I FH P 4 4 4 98 B
Xt S 2R (AR I R, B AR A R RS e 2 s i B 4
I R A AR AR 57 S B AR SR
SR RS, HABR AN &L 5 s

BIAEHE S {%3

T/
HBHIES

PSRt A B
Fig.5 DFD of DBM

3 BEFFRIMERIKMEFERE

BVE R BT B Windows #AE R G0, 4 i T HEOR



» 140 - E - S (N A N 201548 H
Visual Studio 2010, 4T Z R NET FrameWork4.0 — IR — BN
. - e . 492.1 - - - T T T " - T
EET%,%TEE:F%JEH Accessﬁjﬁ'j@o 6/@{¢Wﬁ%j€ 2G QCS 205 34 L» e J ; I__‘» k. 1 t 78 l JlIL o i J
DL GHERUB R T AR KN TR R E 98.58
N N s . 1 -98.18
B3R 1024 x 768 LA 1o BAFRGE LT AN 6 R o = . !
o mm——— B e e R
) ‘Q ‘*|h — 0 19516 39032 58548 78 064 97580
M i} ] /ms
i nApanecs G [XHEE " ﬂjj]
RS i
- 0.005 82r I.Elm;.‘ - Tk A S
LA “HRAMLERT Bdi@/ns BEsC Ex /% O x/MPa, Ey/iPa Oy/MPa  €2/% gt 3 ) T B B b ; ;
< 0.003 39 ] R AT At o T R B i BT B TR T
ARk R =~ 0.00097
* =-0.001 1452f§ T R L
—0.003 87 LT l L | i '!! %[ 1
_ 3 : : : : : : : :
0.00% 0 976 1952 2928 3904 4880
= wesx i) /ms
© RRAHASE b E‘\ZQ

O ®R&ERH Y Ak

@mu“

) wsonsz

K6 kRGeS

Fig.6 Main interface of the program
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