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Relationship Model Between Recrystallization Critical Stress and Structure

Designed Parameters on Single Crystal Turbine Blade

Li Shifeng , Wei Gang , Gao Jie, Chen Yongxi
(Research Institute of Turbine Technology in China Gas Turbine Establishment, Aviation Industry
Corporation of China, Chengdu, 610500, China)

Abstract: Around the parameter of the blade section shape, the air inlets of blade root are investigated.

Firstly, based on the model of recrystallization critical stress for signal crystal alloy. the relationship

model between residual stress and optimization parameters is established by the simulation method. Sec-

ondary. the detail-structure with recrystallization is optimized under the constraint conditions of recrys-

tallization critical stress and strength. Finally, through the analysis and comparison of the actual blade,

the proposed model is effectively verified. The results show that the max-residual stress is completely

reduced by 30% . and the recrystallization is effectively eliminated.

Key words: turbine blade; recrystallization critical stress; structure designed parameters; cast residual

stress; relationship model

(SRR e Wb o 0 LN S e g TR
45 i (Surface plastic recrystallization, SPR) Fll
FET 45 M4 1 45 5 (Surface structure recrystalliza-
tion, SSR) A5l A 1M 5 B 2k &L EFE 3k 30 %0
PLESY S 324 ks [ N Ah 2 20 K ORI 1
5500, O T 7 A e R TR R A AR R B
SPR L', (H)E. 5 SPR =il £ A AH L, SSR
PE AR — F RV 2 0T84 ] sk ) d sl  n Ay o]

s B BB :2013-12-06; f&1T H#E:2014-04-30

293 — AU 23 S S Ll RSB AR

AR SR A S M R S A 1 R R B ) I B O R
W, o s e i SSR IR A5 45 4 B ) i i
WU G » L9 T R IO 7 i B i I R % TP 245
17N WO & J2 O 5 3 A0S Ao {FURE A2 2% =
o VU RE SR 1Y) B I R T IR AR BR R Y
SSR, ME— R AT #7715 AU 18 5 i 45 0 A1 Lk
B DN BT PR SR TR 4G R B i kR AT . fi

BEES 20, B B+, TR, E-mail : [sf0351 @ sina. com,



910 5]

N

22O o= Mt

PNEPNIE S 5546

FOA 2o B8 5 4 A A P45 A s I 55 9 T

PRI % S DABRL e 2 e Sk BT
e B SSR ] F 5T X 4. TR A 46
T8 &l 50 A7 3 2o B I T ROV 5 J
T ST R R BR AR IV T 5 45 4 2 ORI JEE £ RS
KA s IFAE L RE Rl b SR AN e A 145 AR
B SR ) 5 5 R T 2 R A AR B R Y gk
SRS TRY o7 6 B 3 A v R R SSR i 1k AL
i e R 1) e AT R D R B R L

1 ETHERNNGZHNEHRK

L1 RUFTERAEE

L e W R e Sk o o A X 4. il T
e 3 AL GG H A7 A ey A, HLBE AR iy LAAE 5E 18]
SRE [ 00 e T2 BAGHY)  3s k Ax T0 72 B XE DL PR AR IR T
AR R T 5 1R R TR AR N s S b o o 1 B B
ok 22 3 Al IR 45 # AN 38 S 5 i 7 1 B R DL Y
B 2 K A R A R e A R B el
P DLREAR N ) S rh i

FE B I 7 A ME K aE R Ak vt b i T2 2
Vo U3 3 TR AR M 5 B BT B 2 A R I 2 R EAE T
AR SEBUN 5 A — MA BOE M Sk
LA ALRE 1 AT IR . ER AT ik
FEME Sk it Ul TE IR N A BE 2 S8 BE AR L A il A
ORI S N R ONE 5 = IS I SN RN 23 i
AU HEE H B MR R OB R/ SE B R
7RI AR RO 1 98 42 o [ o Ak 1) i K Bk A
JOL T3 T B 5 4 PG A I SN D BRI T &
nlE 1 s .

.a.leh L,

B Sk B AR R

Fig. 1 Shape and size of air inlets
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Tab.1 Optimization parameters of air inlet
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Fig. 2 Optimization flow of air inlet
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Tab.2 Results of maximal cast stress for different optimization scheme(7 000 step 6 970 s)
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