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Current Situation and Prospect on Material and Manufacture Process of

Foreign Aero-Engine Combustion Liner
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(AECC Commercial Aircraft Engine Co., Ltd., Shanghai 200241, China)

[ABSTRACT] Aero-engine combustion liners are subject to tough service environments, such as high temperature,
high pressure, high thermal stress and vibration stress. As aero-engine performance is enhanced, combustion temperature
is increased continuously, and thus it raises higher requirements on cooling structure, substrate material, and surface
protection. Focused on foreign aero-engine combustion liner, this paper introduces structural design characteristics for top
three manufacturers, and reviews applications of material and manufacture process. It reveals commonly used superalloys
along with its properties, and processes of casting, sheet metal working, welding, coating, laser drilling. Finally, it describes
prospects of combustion liner material and manufacture process, as well as latest progress and application of ceramic matrix
composites.
Keywords: Aero-engine; Combustion liner; Superalloy; Ceramic matrix composite (CMC); Manufacture process;
Structural design
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Table 1 Structure, material and manufacture process application of
combustion liner for top three foreign aero-engine companies
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Fig.1 Schematic view of V2500 engine float-wall combustion liner
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Table 2 Compositions of combustion liner commonly used superalloys (mass fraction)

%

JCER Ni Cr Co Mo W Al Ti Nb Ta Fe Hf C B Zr La
Hastelloy X 49 22 = 9 0.6 = = = = 18.5 = 0.1 = = =
IN625 61 22 — 9 — — — 4 — 4 — — — — —
HA230 60 22 — 2 14 0.3 — — — 1 — 0.1 0.004 — 0.02
HA188 22 22 39 — 14 — — — — 3 — 0.1 0.01 — 0.07
B1900+Hf 65 8 10 6 = 6 1 = 4 = 1 0.1 0.015 0.1 =
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Fig.2 Tensile property curve varied with temperature
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Table 3 Thermal fatigue resistance of combustion liner commonly used superalloys
et Hastelloy X IN625 HA230 HA188 B1900+Hf
900°C ~20 C.v& PUEFR 227 A= 0.5mm 80T JH 58 95 118 72 (300 YA LIALL)
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Table 4 Oxidation resistance of combustion liner commonly used

superalloys

100h Efk# %/ (g >m> - h")

A /°C
Hastelloy X | HA230 HA188 B1900+Hf
900 0.117 0.034 0.021~0.034 0.03
1000 0.200 0.061 0.081~0.098 0.04
1100 0.611 0.162 0.125~0.128 0.26*
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Fig.3 Schematic view of impingement wall and effusion wall for

combustion liner

90 MissMIEEEA - 202145 64 55 1410]

S5 BB B . 5% E Hitchiner 23 7 F) i # 1%
H: E.%5 ( Countergravity low-pressure vacuum, CLPV ) %
T2 T V2500 R ShHLINTEsh foH . 8 K%
B HEWE 4 PR B RLAE 8 WAE T 7 B5e e LT
FAb T R A s =, vl 3 A RS T, WS T A
s B2 SRR I ERTS AR R e A
T, AR — BE R, FREG R0 N BTl (REDEIE ) Wi B
JiCEZS RS EPEE (E WA ) TP &R T EE
e F R AR —/ B N BEIE (B GEIE ), 25 5 LBk

53030 ) A L, R IR s B DU R
S PR e A ) B i RS B T I e
PR 4 JE R R, SRR S R B
14 VRO BRI B AR DR R, B ok ik,
VR REHE R R U IE B A B IR, T 2R R B R
FH 2R 58 T 74575 1Y 15%~50% 275 2 60%~94% ;
AT BT VIR 23 (8], AL T HES R 2 A, A
FERCR R P
223 HKEILZ

KA R E AL S R AUE B SSE TAE, %
TR PR 25 m HAT AL PUE b RE . V2500 &
SIHLIPE SN BLECR A HEB SR Ak i )2 4 v b Ak
VB ALPERE . CEMS56. GE90 . Trent 241 & shilL i) K 44
e A I AV 1 2R T A LA AR IR )2 L THTZ R 8YSZ (8%
Y,0; € ZrO, ) B %, iKJZ i NiCrAlY # NiCoCrAlY
G4 AU E PRI ERE R AR IRE TS
FHRAER TR

Wil 0025 e s BLTEL B A 8 o IR VR 2 H B T
HRBOE S, TR 2 IR AR i 1200 CHE, CMAS
SRR IR LR 2R, B A BRI ZNES, T AR
25 BRI e AR R ik 3R BOR DC L, a5 B HA Be U J2 1 3)
7 U9, GEnx. LEAP K LR T 9L CMAS IR 2,
TEAESE 8YSZ P )2 e i MG T — )2 P& 2 B A

B4 RENMREESHENEMTEE
Fig.4 Schematic view of countergravity low pressure vacuum
casting
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Fig.5 Delamination crack between ceramic top coat and metal bond coat initiated during laser drilling process
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Table S Research and development of ceramic matrix composite combustion liner
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Fig.6 SiC/SiC ceramic matrix composite combustion liner
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Fig.7 Oxide/oxide ceramic matrix composite combustion liner

(a) BAZHT

(b) BRia

8 WHRAILKENY  EUMESMEINIEE
Fig.8 Oxide/oxide ceramic matrix composite combustion liner with
cooling hole
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Fig.9 Ceramic matrix composite coating
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