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An overview of the development of fighter airfoils

YUAN Bing, LIU J ie’, WEI Zhongcheng, LIU Pei, CHI Jiangbo
(Chengdu Aircraft Design and Research Institute, Chengdu 610091, China)

Abstract: Wing is the most important part to realize the aerodynamic performance of fighters. And the
airfoil is the basic element of wings. Innovation and breakthrough are absolutely necessary in the airfoil design of
next-generation fighters. Based on the review of aerodynamic characteristics of fighters from the first to the
fourth generation, this paper summarizes the design characteristics and development trend of airfoils for fighters.
According to the requirement development of the next-generation fighters, the airfoil design has gradually
developed from focusing only on single aerodynamic requirement to multi-objective and multi-disciplinary
design. Broadband stealth, long range, and high maneuver are required by future fighter aircrafts which are very
likely to adopt the ultra-flat tailless aerodynamic layout. This paper analyzes the design requirements of a new
generation airfoil from several aspects. The future development of airfoils will pay more attention to the
comprehensive design optimization of aerodynamic, stealth, control, structure, intelligent material, and morphing
technology, so as to ensure that the fighter platform has better flight quality and combat performance to meet the
development requirements of the next-generation fighter aircrafts.

Keywords: airfoil; fighter; aerodynamic configuration; trans-generation; demand development; the ultra-flat

tailless aerodynamic layout; multidisciplinary design optimization

0 3| = N EER . JEN 21 g UK, BR3E 55 [ 5 T et
R R 2 ) R S LA 48 ] . 2005 4 F-22 A SFALIT

A SF L B T R 4 BT dE A A LA R 96 15 26 B 2 RA, 2006 4 35 [ F-35 i SFHLE K.
SSCRCNASE FH ) 22 B2 RE T B 5 TP, B/ 2 AR 2010 44k 2 Hr T-50 s S HLE K, 75-57 & F 2021 4

Yris B HA:2021-09-14;  1&3T B#A:2021-11-02; R BHA:2021-11-10;  PILEH ERATIE]: 2021-12-25

EEWE: 2 Lk CHLB B 5T BT B H

TEFRE N = L1975, J, ERA, @& LFR)H. E-mail: 38152176@qq.com

BIEMEE: I (1986-), B, WA, &4 TR, E-mail: xiaojie20061@163.com

SR8 w5, XA, B, 5. SSFHLIR B AR R 4EA [T]. S8l 715244, 2021, 39(6): 53-60.
YUAN B, LIU J, WEI Z C, et al. An overview of the development of fighter airfoils[J]. Acta Aerodynamica Sinica, 2021, 39(6): 53—60(in
Chinese). doi: 10.7638/kqdlxxb-2021.0252



54 Kol |

39 %

AN D9 T RO R K H 2 B 4% 4 im0 5, B
— AR AL A B 48 R % 32 275 K T Y R
H A, S T T S I S U

R W — AR U R B AR JF R E
o B AR SR AR R S LR R SR A R A R
HA AR 553 SRR A 58 K ) A R 5 6E T 10
SRAT I T ST B . sk k4R B R
AR T, B LR TROTE AL 1 B A E YR IR
HTRL A% A, RREGCHILI B A AR AT RE RS KRR
A R R LT 4R E A 1R R R
Bt — DR, T RIESCEHLE B F KRB P
Sl S BB KMLAG R — 2P A, R LA
R BRATFE M A, SESe ok 1R AR RHLER 5 &%
KAERF R ko EN X E AT ALK R
THOLEAT 1 WETT, B128 00 Hr I R R A S HLAE KAT
RE L A1) T A e LB RE ), R B RE R Kb 4
I R Ji o

FL AT B — AR S LA DS WF 70 32 2 4R rh AR A S L

e 40 RO7 e BER R AR B LR

o SR e vt b th R 2 B 68 AR A . AL
i AL AR R A IR A 20 B LT B R R
e, 2 B — A L A R

1 B3NS HEREAREERBLRE
FEk

S BN R S S AL AT M RE I BR AL, RAT AR
SN R I — IR AR, # 2 5x TAT A 1 M RE
RE KM R HOWEHHLI & & T s, i SFHLA 30
A1 SR B RSB B R B T .

H— AR WL A R . SR R SALIG HE )
ZINy AL REAE R AR S AT I AT, HRAT
R 7N A Y P . AR R LA B A SRR
FEALE, ARRHBA 3L E 1 P-51CE D FIRET 5B
Meve-3 %5,

1 P-51
Fig.1 P-51

B AR HLUR AT R o BRI A S AL DA e
SKRENHLN BN J1, R QAT R Ik B 7 0, /AT
PR B as, RAT U5 th g PR AE rp /N A JE A .
I &F B T SRR 8, B A R BT SRR S L
. ARRPLEAT AT IR KA 21 SSFHLCE 2) 55

B2 Kig-21
Fig.2 A MiG-21 fighter

=AU B AT R o BRI AL LR B X
J R BN BN J3 s AE DR B A v AT RE D 10 2 A
b SeBLToR AL . ZBY BO LS A R L
LI 38 s A B AT I 2K B TS 3R, R 2 e m S 3R
5 HLIR AT S8 2 A AT P0R A, 3R 71 LA o
F 00 T LA M R S R 1 o [ ISR FH L 3R AT B 3
BRI, T B . AOCRMLAAT 2 E 1 F-16 4

WA FE B U =F LIRS 3D 48

B3 BRI
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Fig. 4 Schematic diagram of F-22 fighter
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Table 2 Typical airfoils used by second-generation ﬁghtersm’m
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Fig. 6 Schematic diagram of NACA 0006 airfoil
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airfoil leading edges of different radius
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