531 % 55 12 4 =z TFiR Vol. 31 No. 12
2016 & 12 A Journal of Aerospace Power Dec. 2016

XEHS:1000-8055(2016)12-2957-08 doi:10. 13224/j. cnki. jasp. 2016. 12. 018

MEXHUFBRAEFERFTSIE
I UE 77 i

T &', HEmY, EEMR
(1. dbE s iRk BBl S8 I TR B, Jba 100191;
2. Sk A K HLB R e, dEET 100191)

1% . XA RS HLE AT AL E ) (CCAR33-R2) B4 453k CCAR33. 64 (i A& He 1) #EAT A 132 5 43 07 45
BRI T BB AL FF R T X025 & Bl L 7K R 4 385 AT 2% 300 49 6 0 TAE 7 3 R 8 AE A AR 1 F . 4R
HEFXT CCARS3. 64 (45451 30 UE i F2 L I LA KA fi 25 & sh ALK R 18 56 5 AL I (04 A5 R Ay 51 30 47 36 91F . 26 BR AL
TR () e R AR R DA 1. 1 A% e K CCAE R 0 43 3R O o 88 2% A 0 AT BOMEASE 400, 75 Hh die R A 00 7 43 3 oy 453
MPa Fl 534 MPa, 55 K HLE AS K43 5124 0. 366 mm I 0. 432 mm, A~ 23 30 7K A 28 T B HL IR i 2L 00 175 0, Tl 2 38
ALEE SR . B UE T 3% I AR 0 AT G A R A A R B AL R RO 1 A R AR S 5 KR

* 8§ W @ FEMEIERE; WA kP HUE; R E G

RESES: V215.1 MEFRERG: A

Compliance verification method for pressurized engine static

parts of aircraft engine airworthiness
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Abstract: The newly added airworthiness terms of CCAR33.64 (pressurized engine
static parts) in “aircraft engine airworthiness regulations” (CCARS33-R2) was studied and
analyzed. Experiment design method and numerical simulation method were utilized in the
process to do research on pressurized engine static parts with compliance verification method
and verification flow. Compliance verification process for CCAR33. 64 was founded and the
example of a certain type of low pressure turbine back rear casing for aircraft engine was per-
formed. The maximum working pressure and 1.1 times maximum working pressure were
taken in numerical simulation to analysis. Maximum equivalent stress were 453 MPa and 534
MPa. Maximum deformation were 0. 366 mm and 0. 432 mm. No permanent deformation or
rupture of casing proves its compliance which provides reference for establishing airworthi-

ness guide for pressurized engine static parts of aircralt engines.
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Table 2 Thermal conductivity of GH4169
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Fig. 6 Diagram of casing surface heat transfer distribution
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Table 6 Corresponding data by interpolation

t/°C 200 600 700 800

MW/(m-C)) 15.9 21.2 22.8 23.6

T T WEE/0 Uk
, M |
10° (N/mm®) (kg/mm?*) JE 71 /kPa
1. 104 0. 33 8. 24 1944.2

F 3 GH4169 J1FHi i aE
Table 3 Mechanical tensile properties of GH4169

t/°C

N

¥
20 400 600 650

PR/
10° (N/mm?*)

2.01 1. 62 1.41 1.24

MEE/N=4 0.30  0.32 0.33 0.33

£ 4 GH4169 #By Bk R 8
Table 4 Thermal expansion coefficient of GH4169

t/°C 20~300 20~600 20~700 20~800
a/
_ 13.5 14. 8 15. 4 17.0
1075/°CH

x5 RBVNENEARAZRBMGEREE
Table 5 Heat transfer coefficient and heat transfer

temperature of turbine casing
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107 °(W/(m* « C) i /C

WHD 1 617. 69 418. 25
WHD 2 34. 40 418. 25
WHD 3 140. 76 418. 25
WHD 4 18.33 418. 25
WHD 5 98. 40 463. 25
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Table 7 Load boundary conditions of casing
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Fig. 7 Finite element loading conditions
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Fig. 8 Stress distribution of casing at maximum

working pressure
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Fig. 9 Deformation of casing
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Fig. 10  Stress distribution of casing at 1. 1 times

maximum working pressure
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Fig. 11 Deformation of casing at 1. 1 times maximum

working pressure
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