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Discussions on some problems of full-scale aircraft fatigue test

ZHANG Lixin
(AVIC Chengdu Aircraft Design and Research Institute, Chengdu 610091, China)

Abstract: Full-scale aircraft fatigue test is a large, complex and long-lasting ground verification test required by the
specification to sustain aircraft structural integrity program and meet airworthiness requirements. Several important
issues of full-scale aircraft fatigue test, such as test objective, load spectrum, duration and scatter factor, are the
key concern and widely discussed by aircraft designer/engineer. The scatter factor is also a problem studied by
scholars. In recent years, aiming at the full-scale fatigue tests of several aircraft programs, the study and under-
standing of the above—-mentioned issues are introduced in this paper, and the fatigue design and full-scale fatigue
tests of five fighter jets in China and abroad are compared. Some practical engineering suggestions for full-scale air-
craft fatigue test are put forward. The research in this paper can provide important reference for other aircraft full-
scale fatigue tests.

Key words: full-scale aircraft fatigue test; durability; damage tolerance; load spectrum; duration; scatter factor

WimBH: 2023-1121;  fEEIEH: 2023-12-06
BEES: Kp1964—), B, W+, #5550 . E-mail: zhang_li_xin@263. net
1AM ks AU ST IR LA RS R T]. s TR ERE , 2024, 15(4): 10-15, 26.
ZHANG Lixin. Discussions on some problems of full-scale aircraft fatigue test[J]. Advances in Aeronautical Science and Engineer-

ing, 2024, 15(4): 10-15,26. (in Chinese)



54

KSE T AL ST LR TLAS [ R SR 11

0 35l

2 HLFE 5 5 P 55 5 2 B AL I
e KA 1Y PR IHHILAA b T g 2 R A3 o0 A ] — 4
S50 5% B CMLHLAA it in 8 0 ™ S s T e T
0 (4 ML AT 1 0 AR A 48 ar 1000 ) RN 3 9 57 3
i, 6 R ML 25 40 A U T O B R S R . &
BLYE 55 12K 50 J2 4p 2 B (B K L 45 RO i B Y
.

56 B 1 A HLIE 57 1 50 A 45 A AL i R P 5
(R LOE ok ge ) A0 2 BRI (e e il 5 ) |
Tl 2 i B G 50 (i R4 SU A5 AL 1Y) o B IS ) AR %
(TR

SCHR i TE 1 50— B BEAT % 57 1 0 1 45 ] R
S [ AT-6 B HL, 1945 48 B0 76 6 E AR =
MM Fe 4 3E R 5 58 B, X AL 3 ARt n PR o 2 e
HOB IR, 7R A B RT3 4 1 1954 4F 9 [F] De
Havilland “CHLZ &) (14 £ B 75 RHL Kl 4549 9% 55
TR R R

AL B A ML 95 1K 58 T 4R T 20 128 80
AEARG, Y7 TCAIL (5 — AU gE A7 9 557 1056 R 3z B AL ) N
J=8 RAL (5 — B gE 47 98 57 156 19 % = HL ) 1 4= L
9% 95 1R 56, 7 rf B AL Y T s R &
TIES04EM A, 2E S KB RA T FE &
5, 9% 57 T SR H ARS8 TR ER A,

— T & 9 57 BT AL T MR R A 2 B
Wit o Wi g2 T CHL A Jm 45 A8 T 1 Fn At 4
FBR BT 15— A AL R 2 4 F-16 5L 5
RIHLTE 1976 4F 77 KO, 36 T 2k o v W7 284 7 =4 A9
JE PRS0 R A AL T QP A A 05 25 BRI 1Y
8y oA o FER I W R T S B G
LN A Ty e DK R 3 [ oy R N e <
JIR A% K AL B ABE 5 450 13 25 PR VTAG RN 45 A IXURS: 43 #r v
)T TR AR ik 07 R8O B A o AT
D5 T, R N Y9 97 J7 s (SURR 45 SR %)
N AR I 55 T3 (SRR Ja 5 8 3 0 A8 ¥ ), T A
R BT R A S 2 Miner-Palmgren 284 211
05 B S A ALY R EE T T AE R R
0 R 57 e AT L e R T TR B
AR ST 9% 55 534 o

it 25 Tl BAR R AL B T 9 T 5 B F o %
57 5 % T 20 4F R 58 WU DL K TE AR #E AT R A AL
P 57 10, Tt 6 A4S CHLALS o A SCEF X ML 5F

il

T T S Bk R Y LA EE R RS, Xof L N AR 5 A
TS 8 HLAY 0 95 Bt 5 e L o7 B 1R O, 48
G T AL 57 R TR S 5 A — e i

1 £HEFIEEN

S ML 6 4 ML 55 156 1 T BL SRR
EEWE 1R .

K1 iUk ss il e RIS R B K

Fig.1 Schematic view of full-scale fatigue test rig
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Fig.2 Schematic plot of flight-by—flight load spectrum
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Table 1 Comparison of durability and damage tolerance tests
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Table 2 Fatigue design and verification of five fighter jets'
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