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Thermal fatigue behavior of nickle based superalloy GH536

CHEN Jing', SHI Duoqi'**, MIAO Guolei', YI Jingqgin', YANG Xiaoguang'**
(1. School of Energy and Power Engineering,
Beijing University of Aeronautics and Astronautics, Beijing 100191, China;
2. Collaborative Innovation Center for Advanced Aero-Engine, Beijing 100191, China)

Abstract: The flame tube of combustion chamber is the key structure of the aero-en-
gine, and subjected to complex cyclic temperature load which will cause thermal fatigue. The
thermal fatigue behavior of nickle based superalloy GH536 always used in flame tube was in-
vestigated. According to the characteristic load and structure of the flame tube, the specimen
of a flat plate with a central hole and the thermal fatigue test were designed to study the
crack initiation, crack propagation and thermal fatigue damage mechanism of the GH536
plate specimen under the thermal fatigue load condition. The study indicates: (1) the ther-
mal fatigue cracks initiate transgranularly., develop and propagate intergranularly; (2) the
crack propagation rate becomes faster and the crack initiation life becomes shorter with the
increase of upper temperature in the thermal fatigue test. Thermal fatigue crack initiation life

at 800 °C is 4. 5 times of the crack initiation life at 900 °C.

Key words: aero-engine; flame tube; thermal fatigue; superalloy GH536;

failure mechanism

WABE 2 IO TR L 2 A S L PR T A — L R A e o S BB PR RE R R SR R fe
KM IE, TARFE S 2R S MRS b ks E PR S T 3 A W A 3 ol TR e 5 ) B3R

W #& B 8 :2015-10-12
B R R (1991 —) L 2 Bt A R ST J7 1) S 285 g LR 8 R ] ik

S| AR Bl A 24 MEE S RS S 4 GH536 AR 517 8 [T ], Mizs 8 J7 % 4. 2017, 32(6) : 1381-1387. CHEN Jing,
SHI Duoqi. MIAO Guolei, et al. Thermal fatigue behavior of nick based superalloy GH536[J]. Journal of Aerospace Pow-
er,2017,32(6) :1381-1387.



1382 o= 9 o R

LRV

DRI 0He R 5 A T APk 0 2 e sl BIL Y o T 45 4
SEREVE 70 H B 00 B0 S Al Y T B A O T
18 52 B0 IR  T B A8 A T X O BT AE A S HL T AR
G 20 3 e o 2 B PG 55 B4 . S BORAE R,
HPEOR S LB E AT g xR
R T7 RANGE— 5 22 77 T P 6 KO BT
SR RE B 8 57 1K 36 F 52 D 0 B W ST
AN PRI AR SO KO B P B R AR 2 v il 4
GH536" AT LI585 437 It — 2B WF
55 BRI LB 72 A T 2 A B T .

FI AT P9 AN B X FA8 57 08 43 1 ) 8L 3 284
PO FE REL B - — 2 N SR T SE M LB s 79 — Ko
REIIAE LT R R AR — 2 T Rk,
1992 AF 3 [ il 5 T 4 )i bt IR0 97 I 9 U7k
PR HB 6660-19927 . T4 VL5 N1 38 FI 4 e
P BB S T b e A B HIL S 10 4 R BT SR B 55
A MOST BEAT T 3% 5747 9 W5« T 58 L4

PEIFVERE. M PR A5 NT SR A e 1 Bl A AE U
Xt i A 4 K465 76 A [R5 i B 55 17 2 it
15T OR5E. B w SN R VOB G 1A b A
XHUA AL A s LR b = 9 GH230 14T T 4K
e 55 1

AR ST X KON BT 32 B 18 A AT L B KON
AR S BETE 1 HP O AL P AR B
BURE I B 97 1080 7 8. A X GH536. BF 58 1
TE IR 57 BT 2% AT F 280 2 Je 2480y LA
18 7 FERIE 55 IR S S AL B Sy K Bl WL K A BT Y
Bt AR AR T AR 3 R Bl

1 AEFIRNE
1.1 REFBIEREERER

GH536 J&—Fh & kb . E % 2 s A
WAL AR R IR S 4, B RIF P AL
it Jig ik B, GH536 194k s 4 32 107,

R1 GHS36 BUFERSMRENE(EAL: %)
Table 1 Mass fraction of chemical compositions of GH536 (unit: % )

R fH B(ND #%(Cpo #(Fe) k(O 4i(Mn) FE(SD % (Mo) £5(Co) FH(AD #(W) (B #(P) (S

/M 20.5 17.0  0.05
&R ME i 23.5  20.0 0.15 1.0 1.

8.0 0.5 0.2

10.0 2.5 0.1 1.0 0.005 0.015 0.01
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Fig. 1 Specimen dimensions (unit:mm)
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Fig. 6 Curves of thermal fatigue cracks propagation
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Fig. 7 Thermal stress-time curves of danger point

under different upper temperatures
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