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Current Status of Research on Development and Application of
Helicopter Landing Gear Technology

FENG Shengquan, LIQi, YANG Yun, CHEN Xiang
(China Helicopter Research and Development Institute, Jingdezhen 333001, China)

Abstract: As a key system for ensuring flight safety and mission adaptability, the technological innovation of
helicopter landing gear has always revolved around overall design, advanced materials and manufacturing
processes, core capability enhancement, and operation and maintenance support capabilities. This paper first
outlines the functional and performance enhancement design of helicopter landing gear through multi-physics
matching and collaboration, and the logical transformation of landing gear ground dynamics technology from
passive response to active prevention. Then, the paper reviews the current status of new landing gear
technologies: Adaptive landing gear configurations achieve intelligent takeoff and landing in complex terrain
from both control system and structural innovation perspectives; combined and kneeling configurations
demonstrate that landing gear is no longer limited to a single form; new materials break through the
bottlenecks of traditional materials, achieving integrated structural and functional design and lightweight
design; health monitoring technology, relying on sensor networks, has initially formed state perception
capabilities, but fault mechanism models still need to integrate multi-source data to improve diagnostic
accuracy. Finally, it summarizes the current status of helicopter landing gear technology development and

looks forward to future development directions.

I F5 H H#:2026-01-15; 11T H #§ : 2026-03-10

YEE B A 4, 5 W90 01 i w Tl AW B TS HOR L K, E 55 B BURN R R G 2075 2 0 KU EE B THPLE R 0 58 Al
AR Y R S e A T [ B AR Y AE R R R B AR E R A S RS R B R R
V1A, JeJR 7RI 2 30 A HLAELS ] L K R T I/ R TR o 3R B R R A 1T A Tl A R 2D
LT AL AT I,

BEESE R, B, SHTEI, E-mail:lig387@avic.com,

IR DML B8, RS B PR E AR B R K 5 0 TR AR (T ). B A R K= 4R (A R B
2026,58(2) :266-276. FENG Shengquan, LI Qi, YANG Yun, et al. Current status of research on development and appli-

cation of helicopter landing gear technology[J]. Journal of Nanjing University of Aeronautics & Astronautics (Natural Sci-
ence Edition), 2026, 58(2) :266-276.



%2

A, 4 BT HLRS 9 SR S R 5 B A 5 BUIR 267

Key words: helicopters; landing gear; lightweight design; performance improvement; system integration

T A BT AL & Bl RE B B AR b
i 3, PR BCLEAT T AT R A A R
LI ELS AR E RS B B IHHLI 4
SR AN W T ALV 2R BOR R i R B RE AL AR R
o Bt ZREAL L K e AL S5 R R S
FEORERIE AR B B 5 (158 7% 22 r F 7Y | g
LA W #1491 0 525 o s R AR 5 RO AP 52
B AL BT, I DA 7 2R S B AT 2 U PR
WeE L % i U A R % R S B RE DR R 4R T R AT A
PS5 T E SO AR VE SRR L, ETHPLE %
IR A W] AR R

T, H T SRE e 7 A 4 ] S D b T
S 2 B THHL A — b A B AR SRR, R T A
E MLz 47 A v kA e 3R WIS | BHLJE HE
WA REEILEE RN ERZNEZ —. —TF
AT 2996 12 1 RS ORI o Y BE T IR KR, O —
77 T W JEE L BELJE A S B 1k S T SR R AR DU
P Z R BTE SR 5 o ARk, A GRS 7E
BRI R e A B g A L R Sl
PR SET7 S T 0 o R R T Ak T
NS BE O XCHE 3 T AR 4k R A R BLEE N
i sh R i Bt 2 BRAFFI AT tesh, B
THL L 1152 Sl 45 9 B B e 3T S AR b 1
AR SRR R VRS LR R R A
AT B EZ RGN RE, 5 8 E 32 AL
P, Hoi T 3 o O Rk

FoUk, BT AL — B Ak I s Bl i s s, i
X AR 318 AR fe P B85 5 O 52 %, 52 98 R 1 L sk
PR H o W T ETHHLGESE 32 25 BRA AT
RS DA 2R 24, 2 v S BERS 17  ILAL N B3 A 5 de ok
WA R A R G Ty AT R AR NS 2R
s B8 S R W], T B BB K AR 4R v ELTHILBLAL A
R R EZET B RO IT LG e 53 45 A
FIIT 5 45 45 BF o B ol v ol 8 e R IS R A
I ILARR S A B L5 B0 B I TR LT 45 44 B4
PR 25 B2 T T RE B8, v [ BT BLBE TR 5
Jiv B Y 22 20 35t SOR v 2R Bl B B
AE 12 PR HICAL ) 42 1 2 il o 2805 3¢ B NASA JF & /9
EEhBL ek ik R LA G R AL B e #7 5B ARG
T8 G, S BUEN B 0T Y F O W RE I Y 2
AT, 5 oh iy 2007 T A2 A AR R AOHLBE L 3= Bl P AR
1) S i A B2 BE 7 K 3 T A E A VAT S AR

=4I LT HILES 7% BE R IE 28 D i AR SRS
g 1) B REAL | I VAR G B TR 2 T, JLBOR ki
PR B = R0 ST - A2 b B BE T T, 56 3 AQAK

G 4 ik 27 4/ B 8 5 02 6 bR TR AL L A
A Y R A5 40 o R B, TR O T R L vh s A
e BR T 50T B TR 2Pk XA, A D RE A )2 1, 15 Ak
ShH F B RGN Kl fl A AR A AL
5 B WO A R R RE ), SERAL 5 vk B e 1 P RE
S WS R Re B A 5 IR IRICIZ & R G
N SELT X 2 B AR o T R S U 2
F 38 0 I8 9 5 A O £F 7R AR Rk O TN R T RE
R REI A BT BT, C A& F R EE T
5 U805 W S IO AL RE 7, A T A TR g 90 24 52 LK
I G 0 T K 5 R AT AT SR R e e
TE AR I 4503, 452 e b P 4 3 R 4R T T
e IR RO i LT B SRR AT 5% 0% e N KRR HE B
HAVTEERTE RIER BMmFEERGRT
W)z A 3 — DI BRASUR I T s TR AR
RS2 AR , oy R ok e TR B AT 25 A0 N $E it
TEEMYE . AR E TR AT 5 M e o
BTt T Bl ) 2 R I 4T R 5 ] K R A
Ty AT R IR

1 EANEEZRIESEBERENL

it

EIHHLE B T 006 & A §% & Rl RHBCE Bl
2 Bl LA KRS o Bl 55 Y HT T Y LA R
JLEM 2 m/s 3 12.8 m/s, AR T H A S8k %
WA Re B R YRR UL Ak — BLR B PLR v 2
HARMPIRE N Z — HFPLE % AW REH AR M
TR (4 /AR ) B RO (IR 22 b 4% ) L —AH
A AL IRER ), 153 1A Gl <+ IR 55 -+ K )
P TECHE R BT X A2 4% 0L T e M R S A
75 K B RE 2 Ak -

BRRY T T AL RS T AR R O B R LAY g
=LK, T T /N EOTE ML, 4 Robinson
R22/R44 \AS350 i bR B IHHLAAR A I 2R HL
AL XSG AL I T B AR RS 4 R B AR
e SRS L W RE , B 5 A n] S P A R 4
] i AR A

R TRL, WK -8V E -8 RAIALIE AL IR R
P28 2 LR (0 U BEAH B R G, A 0 i B
SR A R BELJE 5 SR A 1 B IR S Bk o
i BB 1 1Y i RUCRE B, A DG 3E WA o 2 30 I KL A7E 3.0g
T E AT e SRR I EE T . AR
QLR T (=R T T (1] R 0 S =52 L A
A W20 H— &y e 7 5~
8 m/s 1Y 75 ili 3 £ T AT 0 Wi 8096 ~95% Ky i fiE



268 BRI MR Rz R (A R B 22 D

i 58 %

B T S AE P AT R R R U
5 9 B A AL RS, VE BE A [7) 3 4 b o i i
PRI R o BT, U2 o % ) SR Dk R 8 1k
77 1) 4 AR P A T T s — D Al 2k B A e B 5
G AR W BHJE 11 5 A0 8% B e R, 5 i
o 2Bl g2 0 U (R 5 A RN o ) A
AE L B BT I 22 5 — D B i BRI 365 LAV 6 VD P
il A ARG T PRI R e R A A T RE S ) L
Rtk o

TE MG vhoas B SE AL B AR IR R AR R 5 =
HACREST 5T, a8 ok 22 B B ] S BEPEREBR T d IR
B0 22 L M AR T 4 oo A v o 98 1 Al 5 L
B b FELRE B, HL v SR B S i R G AR R RE
JE R VE T B EL b () IRF 96 IR 60 % B2 A S AR 1Y
10%0~2026 , & AL 58 4 Jm U 5e 1 AT 0 25 B AIRGR 7%
Qi I3 A I A B (Ui B2 % 5 A ) 5
AT B 2 M AEf i T 00 R IR AR Al 1
C TR B S D AR TG R TR i
R G e A el T B R R ek ] A, G
T YR U R P Y T 9 R R R R A T A
Yoo ZARG O Z MG EE, W R iksh )
IR LI S ARHAR L AR R N, 7 1 2 ) B
GRa 5 FL 5 92 90 00 5 IURS Bl . AR s T
b T S A B R R R B SRR Ty
R F AT 3 42 500 RS AP A A A i

TR B BT HLA R TR B EOR, R
FH DU AR Gl <A M IR AR+ K 1)) RE 1 i et , 76
R 2R A e T A/ A Rl A BRAT: 55 3 3 1, AT
o R A BR AR B RETUAR BE o N = AR 2 PO AR
A% L T 0 O B B 5 A G T 3 ol e 6 3 5 <6
ol 2 R S H Al ) T 4 78 AT SE A R
J st FRE R S AR BERE B B R U IR AR K B
oy B B RE A BN 2 2 BRI Y, SRR
) 25 B L TR B A 3 8 2 SRS R B AR HE—
AR THEE R RE B R B

i 7 LR Tl G2 i I RE AL OO 75 — R0 2D
AE , AT 52 B BT AL AT PR T 2R A B AR Bl B
Iy, 4 Bl AT SE R TT T BIUE o MO B 48 LAV 3K Bl
I 2R g s 3 9% K Sl WO B0 5 S8 A 4 2
Pl DLFL B0 DR R B A i o X4 I BIE S R R B X
T A B AT RS AR AT O A A SR L K
Woil & ge s ) 2 O R S AR RO IR . i Ab,
Wik B Sk RE O LS SRS T 2 R g SR R
F9 f BE VT2 B 2 Ok s T A A O A AR
ZREA SRR U e AT AR R R R 4 e S
SR TR K R G L ek S hE P RUR

2 EANMESEZRMEANAEZEAR

XE

FLTHHLE 75 S8 o T 8l S 2 B R R AR ©AT
A ORBEHOR R R R AR TR S 5 e e
A, AR X6 i T e e 45 i KU B4 o 2005 48, K-17
B TEHLE 4 T PR v i S R R AT R, o
T b T By T 2 B RN Bl R R TR M Bk 2l
;X 3 3 Bh B

L FE AL Ml T 4R R A 95 AR 5 L B S5 A A B
S TR I AR S R B 5 R W A AR G S
A% 0 WL 2 R V2 1) B 1) iR 20 501 % 5 T AL e
SR 114 42 I A1 R AT B 25 4 A AR R AR TR AR A
AR LR IR o5 B a5 sk, Wik
o 1) M L= 32 sh BELJE ML L AR 4 T
T, an i XE Bl OS5 B R R R . R
T 52 W 28 FR  Th YR BELJE B 3 4R B, (R X
IR A 35 16 100 44 8 0 AT B, Mk LA 58 4 i G Ml T 3
PR KRS o T AR R A SR SR ARG
1) 5 36 % 2, T i A P R AR TR TR AT
fbo SCHRL23 148 T — PP ALIA B S RS L H 53
e, T 5 R I W BE S R 2 TR] A 4 b A
R SERL T B TEAL A D I R ORI R
WE o Bl RG2S TR AR K B A 2 A e 45
FA IR 2 I | A2 v 4 1 A 42 1k W B 5 L e ek 2 3
SR o GG YL VA R 0 A S B AR T W R o A e
fil o, 1 R Y T 4 R g AR X B 43 AR AR PR B g
i, T AR A 2 F o A, ZH ARG BL
JEE DO 35 T T A v S 0 A ) [ A AR A B T e
AR R AR KRS o 5 — 5T, B E e
R AR TE AR IR SRR L IR R G W E S8, (3
P A0 Ak TT T AR s Bl . SOk [ 24 J0F5E T e 3
VAR S S IR R R AR A2 2 R BT PIL
AFE B 6 6 IF AR S W5 0, 5 H BT ALAR 1
PR A R R AR G T R N AR Y R
AL B0 B b L 2 RIS R AR R X,
P 328 2 ) 30 R B A 0T R S e A PR

FE L TH AL M TR B R Dy i, SCEk (2533
Gy AT T S T W MON [ i EE AR LR B 2
BRSBTS f  ELTHOLER G 0 AT R 0
FEBIL b 1T 5 5 ) AR R A S ), O A AR
i3 0] ) JEE 4 T TG Uk 4R L S T T 10 ) 2 T AL
b TEG L R AR AR T . SCHEk (26 #E S T
HLHE TR 32 B0 1 3h J1 A 0 A0 25 5 2 PR RE 48 B PR 3 AR
e HLES D IS 2R B K RaE 3 AR R, SOk
OB T LT AL M T S 1 B ) e S R
G5 2 BB 22 18] 1 Bk



%2

A, 4 BT HLRS 9 SR S R 5 B A 5 BUIR 269

PR R AR T SR 5 A RS B A IR 3D, e
QAT % A o AR BT IR IR B 5 I, SCRR[ 27 14
T — MR TR A A RS B4R IR B ) T il A
Mo B T B30 I S 24 BB e RS R AR A A L, 58 T
R S 23 A T 6 s AR it . SCER[28 I
“HE NG T R AT A b BB IR L B T T R
IR X IR Bl ) R 2 A A B sl
FURRIE S 7 T BEAT PR I I L 48 T 8RB a0
PBETH T 3k R g & 0F 5 28 3/ Sh 4l 19 1R
T J7 9 S R BLAR o SCHRL29 14T %) b v 2L 43
R X B T2 RO A8 (AR, 2R ] Taguchi J7
TR A5 IR AR, o0 T G 4 T R S L A B R T
He K G BEL e R A AT 4 PR SRR JEE o SOk
(30 145 & FFRE 7 27 FIAE G~y f5 B, ) S v 22 52 b
TR 2 AE AR A AR ZS BEAT BB 0 A7, 4 s H8 Al L )
O3 BT RS BERCAZ 7 1 o SCHR (31 15 X Y A e ot
i, 38 I BT AL A 1S AN IE Bl Kt T LR 4 f
S PP g R R KPR BT R b LR JIG - Al
X e JRE 7 {RLASE 40 252 o 45 T 4 &5k, M) AR o 3 EE 72
(B FRAEE IR 78 TE A8, 52 0 Ml T 264 £ 1) 20 285 AL

3 EBERFBRANASERE

3.1 EEZEFWENEIT

F 3 VA I AR AE 2015 4F H 36 [ [ B 3 g F
SRR DARPA SRAEH 5 H A AL el 76 48
BT A VAT IIRE , TR T HLAE 5 s b TE
BN 00 2 Bl 23 A 5 b TR L] Rk AR D i 52
IR, i 1 s

BT DARPA [ 3 b & SR Bt
Fig.1 Concept design of DARPA adaptive landing gear

FI I8 NS v B B A% 0 S BEAE TR R 4,
TE—E FE B LR RELAY N5 B J P il H AR AR 2
A R R o E NS piaha. EghaX
P ) PR 28 22 A% S8 a1 O 3 5l 1 O
A LA AL AR AR AR AT TR A N A I
PE TSI R PAT I B 25 ALK A DL LR v
RS SR 30 o 5 o3 M Ak B L DAy 226 S i 2 L
Hy Rz s AT i, SR K RS s AR . E3h

OB R SR 8 S IR (B 22 H 98 AR
FCTE BRI ML R ARl 2 1 v B 1 BE

TE ST Ah T S5 AR E P R R HA — AL, H AT
WL T AT AL . F 3 = i R Ge
TR A Fh Rl R B 23 B Ak BN 28 S AT = AP 58
J X T R IR R R b R R AR AE — E
L HESR o 5 — 5 1T, 2 gl 2P i 2R i AR AT
LS IV T, R X A Bl 57 EOR RE BEOR
oo B gl AR T AR 0K R e A A R TR 4y SRR
R v 2R BRAS v ZR S A5 A fih M 2 AT R =S 3K
B B AR a8 i RO A i B4 ) Bt AT 8 A R
BIE T, KR DD T A s 1 B R e 4
BRI . R 1 boxd 34 -5 w3 45 i w
T 1) B 6 A A [ 248 J3E R AT 1 PR AR I

x1 HENEEZREHHEXIIE
Table 1 Comparison of control modes of adaptive land-

ing gear

PR 2 Eh B4

S VLR TU ARy BT B DAES 7 SR 2R fif

BWNR e E  RGEHE

g s 50 s

FEHE AR A 52

L £ %

gy R EIIER R,
AU R I S R

gy BRI IS

TE S5 T T, 75 e 3k V& 2810 4 2% i O D 3%
FEOLA HE 4 34> A h B, 2 52 % P 52 B 25 9
RO LA, AH N T AL T R AL B 4 s R e
FR G R R BT A BT Y 2% Bl A S i F 4 0K Sl TR
AR AL DL B T S S A i 5 M T R K A
B AR e I T AR K 2 B R 1 SNAG A 3
“HLAS AU BE RS A2 W AL b HEAT I RO vk OF B
Z5 PTIREE Ty, P 2 st

i L A2 S ¥ R P W O 7 WRAE W 3 1 LT B

Fl 2 WidHAE SNAG 15 20 A4 il 2k v e
Fig.2 Stanford SNAG bionic leg landing gear""



270 BRI MR Rz R (A R B 22 D

i 58 %

JEE I () A2 Ak 0 e b A b o A b S BRE R
1) 2 R0 2T A T R B B AT
WS BN AEAE T Z M P G o TR R UL
) NI N T RN IS = a9 A LN
(—40~180 °C) , HoH ARk ik 4 b A DL B A e 1k TR
JEE LI R T D (1] 8045 )y TR

e TR AR R FH 5 1T, A R A 4 R S AR
7528 B AR O B A5 R DS B 5 R 5
Beukoh F . GG SR AH-64 B A",
T e FE /A Ml A R PR AR E B o e 2R IR AL Al

L e K 2 1.5 m i n AR D AR AR, 3T fe X
il B BELTE P I AT ASOR 5 T AR AE S VR B I
Hb He i P B, 42 o R AR 6026 LA o BE U 7R
240 UH-60" & & " B AL, S0 2 10.7 m/s bt B
BT EOR  HE vh RGO W 2R, A
BT AR A Y BEL T RE AR N AR U Y % BB A
FH AT 24 60 %6 (1 B B o BB o 2 L, X 4 b
B Vi BT R TR B R 2k N B R T A0 D Rg
AR P % A5 6y =X RE ML 5 A D T HEAT AR,
ML 2R .

R2 EERFMBEEARBEES L

Table 2 Comparison of technical approaches for new landing gear configurations
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Table 3 Comparison of new material technology path-

ways for landing gear
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Fig.4 Framework for landing gear health monitoring technology
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