Hot-Section Component Forming of Aero-Engine Eﬁﬁﬁﬁ]mﬂ%%‘zﬁm%

I AKX s, 3E, W m m, 5. GH536% 58 515 E RPN IR JE ) TG T AR AT 9 HT[T]. A5 #2238 K, 2024, 67(12): 51-57.
TENG Han, CAI Jin, KAN Tiantian, et al. Numerical analysis of viscous pressure forming mold fit performance of GH536

combustion chamber cap[J]. Aeronautical Manufacturing Technology, 2024, 67(12): 51-57.

GH536 ¥AIZEIE EF51 5 &)

B OB E

(1. 8%

BUES T
&, BHEE,ZF

2. AL E ALK K S, e 110136;

& 71 TS R 1

B, i
MR B BER IR R X EFRE T, A 110165;

3. P EAZ LM IPAET K F A FRFAEANE] , Y 110043)

[HfEE]

AT XL R B ARG R F M ABLPE X AR A ) 5 PR, BEAT T RS AR A Y T AR T, AR R

WEAGRERIEGRE, E LT 7R A B, IR TR E A Aot 018 5B B AR i 5 A
. BRBT, BRERE—ZAHEILT, R E S 20 MPa 325 %] 80 MPa B, 18 F &, 69 B B £ A 2% Ak
£ 0.7%, mIGJE H A 80 MPa B =1 583 ik 3 FAKAA, 5 TG & A 20 MPa A8k, & 33 51829 47.1%. 12T R F—
TR LT BRRRT A 4 0.10 s B =1 38834 3 AR, 5 AR JERT ] 0.06 s AR, B 72-B 44K 2 60.8%. 12k T A48
B W, 32 3 TG R A T 3% 3 18 E R A TR 04 M BE b, AR P AR R B ), T R A X 0B B SR G ARG Wvm B, £
J& 3 3 R R IG R R R AR EL A R, AR R E S A 80 MPa, 4% JE B 18] #7 0.10 s

KE: TR A MR, A TR R E N R, w5k
DOI: 10.16080/j.issn1671-833x.2024.12.051

B #
IRm, L, MRABAMETEL
HNSEHRNF,

02 B 4 SR T ) L TR ) 2
GV A 1O Y S W P S A
JUfI &5 R 2 2%, R A T 5350
e T2 R LR ) A o T J g
B T2 BROCEE T B HT i oT
REAT R4 J I JR I B2 T L i 3
FABRENA g R i RSBk
BARHY T 48 = B A A e 4
PEr= iR i s & sh LB
== B SR LR ) 52 A i T 2 A, B AR
FE T P A 3 BT R A AR L 15
BEAUES A E SR oy T
A e RS P
It M 40%~60%""', GH536 & i &
G HA BE I T REALERAE ARl
TE I TS AR LRI X JBE L s

* BEWB : PEATL - #IHEAES H (HFZL2019CXY024-1 ),

TR TR, S BN B SR ]
25, JUfR] RSP RS Bk DA ) L 5 72
ST A H e SR A A
A 5 ) S & 95 Roades
25 11 1992 AF 4 H A — o A st
BOE T2, BT HRIE 2, R
FHEE AT B RS TR BRAE AR 1A
ST, AR I A LA FH T A R )
WU, RGP BT A F R 228 8 A
LR THT , SR % 1 2 )
FERIE o KPR B 7 OB A
ALFERLTRER 430 0 /Nt i A 7
VISR () R AR SR L 2 1 2 A 1)
Ve 11050 2R U1 A DI SN R A
P AN S NS UNIE = 2 90)
B R BT AT A R AR, 3

20244655678 5 1200] - it BlE A 51



- . .
—— Ix oru

RGP B ) 5 e D RE
T St G 1 R B e A RN R 2, i
REJEL A findy 5 O (e R
FE TR PR A IR 9 BB H R A e R
T SR B | [ g ) 5 ) A4 A0 B2 T
BrUU S A A L,
HEPEA TR D T o o e o ) B
R, HAE SR BAE v ¥ 1 2 B 8
13T Y ) B R
AT AT R B 1A o K o v T 3
W I ARFAE , e S A e
J . T A 0 R A BTk
AREPE A 05 A R A TR EE A,
AR T 1T R A TR AR
e FL AR BRI P 05, 7T
DA G A R R A BRI, 3 i
PR S

TR B 5T 5 2 42 TP AE R EE
RO S Ai Dy T U AR
SRR A T D AR T
FBRICIT 2, 456 PR as & sh Lk
18 % I B R R AR BRSPS O T
J7 3K, ST ARSI e B A e s )
25T W B A T RE AR
A, DIHE = e B O T i

1 BURERSERRZ o H
AU FE X G2 o A e 5P AL
fitzs K SR bE iR (1 1), 515
fL A B AL AR SLIE IR AN, 57
T AL B X FUBAEL A R M R 2K
Wi EAMEAT I, S TR R
[V ARZE AR L , A8 F AT 2R H T 0
SRS 2% , AN TR X2 T 1 AN
[F] , AR 4 R DX ) A8 A A
G R AR 24 DI IR B A X
SR TRYTET DI A BRI AT DX 3 L N FR
TLEE DI A BRI A DXL Y Bk 22
X, FEROE Rt Bk zte
(CIEATAZRE (V25 I3 AL P {2 R R 12 i N
T T DX SR 32 0 i) e R T3/ 1)
(IS A7 DX I B, )Py D7) i SR
AR NERIUTAT ERE B F 0522 X
SEUNE LN S HIFE - aniEl 2 B,
TEZAE L L HR B LA 21, %o i

52 WisshiEEEA - 202445 678 55 1210]

S AT 32 100 B, BN R £ IX
AL BE S O AR N r B EATT, 15
SPEHTTE

(o, +do,)(r+dr)(t+dr)d0 —o,rd0 -
2%mmm%?+qﬂﬂdﬂm9=0(n

A, o, HARMFIN ST, MPa 5 0,
VI R J1, MPa; o, i ST BEEE
71, MPa; t EUE, mm; 0 N HICH
e fa, (),

Hor Ve 2030 [ #f X Jk i AR
MR TN F e, BEAE R ECH w1, M
ST RN 1M

On (2)
nrt

Hp F ol A5 2U B
18k t ),

F.=011-——|k'F, (3

. ( k Dj (3)

ﬁ$k=§@ﬁ&ﬁ%ﬁﬁ@ﬁﬁ
Enax :ﬂdt(ki l)o-b ( 4 )
A1, 0l HRIER I MPa,
S B 7 6 05 (L K OF
asin% < ? A
do, +o0,,
dr

7

=—(0,-0,+0,)(5)

ARG K FE ST i ) m LA

O-r+0-m70-(1:ﬁo-s ( 6 )
K, o o BEAE Ak i 28 4 3 S0
71, MPa; B i) 0500 5L
A7) f, B

2
ﬂ_m (7)

AP, u, A Lode 25U, 24 Z 0% J& J&
J7 AR, w=1, p=1,

X (4)~ (6 )13 EHE—EIRLL
r ACBIAR IR 1T o, RN ST 0, B

o, =0, lnr—°+0'm(r+1—r0) (8)
r

o-ezasln%"+o-m(r—r0) (9)
K, ry BN I PEREAR

A (8) FI(9) I %0, 42 1] j )
o, WEFEZE r B9/ INTTAS W3 K,
I RT DAHERTAE M 1 AR A2 ] )
Fe K, R S I ARG B S 25
PRI, Ay e IR 1 AR N 43 A e
W B B A | 3 3k 43 B A [R]
JE T B AR RS ] T BSE R) B JEE K [ gt
A3, IR R SRR O T i

2 ARTERPHES
KA 58 P B R AR A T
B, T AMOAE T 2R Sk

1 MERMIRREIGEFLR LN

Fig.1 Borehole structure of the cap of the combustion chamber of aero-engine
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Fig.3 Finite element mesh model for GH536 viscous pressure forming
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[ABSTRACT]

combustion chamber cap, the numerical analysis of the viscous pressure forming is carried out. According to the difference

Aiming at the problem that it is difficult to precisely control the mold fit performance of the aero-engine

of forming pressure and holding time, 7 groups of finite element models of viscous pressure forming are established to
explore the influence of forming pressure and holding time on distribution of wall thickness and springback. The results
show that under the condition of constant pressure holding time, the wall thickness difference of cap viscous pressure
forming decreases from 2% to 0.7% as the increase of forming pressure from 20 MPa to 80 MPa. When the forming
pressure is 80 MPa, the springback reaches the lowest value, which is about 47.1% lower than that of 20 MPa. In addition,
under the condition of constant forming pressure, the springback reaches the lowest value when the holding time is 0.10 s.
Compared with the holding time of 0.06 s, the springback value decreases by about 60.8%. Within the selected parameters
range, increasing the forming pressure can improve the mold fit performance of the cap viscous pressure forming.
Compared with the holding time, the forming pressure has a more significant effect on the defect characteristics of the cap.
Considering the risks of cracks and wrinkles caused by high thinning rate and thickening rate, the final selection of forming
pressure is 80 MPa, and the holding time is 0.10 s.
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