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Numerical simulation of extrusion forming for 300M steel landing gear actuator
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Abstract: For the problems of large forming load, low material utilization rate and long production cycle in the traditional manufacturing
process of aircraft landing gear, the backward extrusion process was proposed to manufacture 300M steel landing gear actuator, and the
backward extrusion die and blank shape were designed. Then, the finite element simulation was carried out by Deform-3D, and the
change laws of temperature, equivalent strain and extrusion force during the extrusion process were analyzed at the extrusion temperature of
1050-1150 °C and the extrusion rate of 30-120 mm + s™'. The results show that with the increasing of extrusion temperature or extrusion
rate, the temperature of forgings shows an upward trend, but the temperature distribution law remains basically unchanged. The extrusion
force in the early stage of forgings extrusion decreases with the increasing of extrusion temperature, and the difference of extrusion force in
the later stage is not significant. The initial extrusion load at high extrusion rate is larger, but the curve is more stable. When the extru-
sion temperature is 1050 °C and the extrusion rate is 120 mm + s the extrusion load is basically stable at 6. 0x10° N. The average strain
differences under different extrusion temperatures and extrusion rates are 4. 55% and 3. 41% , respectively, and the differences in the pro-
portion and distribution law of equivalent strain amounts are very small. Comprehensive analysis shows that the best process parameters
combination obtained is the extrusion temperature of 1130 °C and the extrusion rate of 30—50 mm - s~'.

Key words: landing gear actuator; 300M steel; backward extrusion; extrusion temperature; extrusion rate

EVE AT ARl GRS, 7R L B, DL, R ZRT B R AW | e LA
B Bl B A TR AR T ORI R B S MR R b RAFRGEIE T 300M H9 AR A 4 R LA
HER R | WIELF . PURSFIEIE RIF R — 2 it
AR AN DA R SN W VWS B M P D 22
BHT R ARFETE AR (OME L TR AT

WKim B, 2024-11-24; EiTHHA. 2025-03-12
E£mB. HEESHAIT (2022YFB3705200)

BB 2 9 (1981-), &, Bit, SO TR ORNAE) Rl RS B BB, BT E
E-mail: 372707201@ qq. com AT EEE N T, B (A) A0 75 B R AT P A 2 DL 38 A
BREEE: B N (1987-), 5, FE, IESACTERM PRI EPEREAL S, AR RIERE 2y Rk =

frmail: hanshunfa@ 126. com MR T SR, L GeR iR 105 =X i R 2 fif



166 B

kO OR

%50 %

PR BORHR Bh 2 BRALHLIN T2 3 R AR
TR BRI R AR . R R BmIR %
PV TIIRFF AR . JIFFRIEEAR R | 27 R R
E LT I

T H AL 2 R i R A P BUIR, i 2R 7 A
B SRR R, ARSCREE T T R R
TG R v AR, FE BTN T A, BR
JITR S BB R ORI, e 2 MUY A 0 T £L
EIEPE, S T AR AR, HRBE s ml AR e 1
MBI, EF R S LG S hig, Wit
TIRGFAER S EEHEAR, IR H Deform-3D Xt h
R FAETARIC T, DL J7 R A nI 477 00
Wl R T 228, s i % 288t T e fe A 3
W BT AR S A

1 ARITERE LI J7 %

1.1 #eEs

LR 300M 4N, HAYIESERIARIC R
RIROR A F3Cik [4] FSCER [5], BCEARh HI3
B, BT TR B AR, BLECANIA,

G4 RMEE(E)
N\

.

'IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII//

-

N

\
HARMB(T) —— //

()

1.2 JU{aiEsy

AL T AL EE F PR Sl T Y AR SE A S TR A
R 550D AT L T 450, IZAb e X%
HIRARE 2%, HIL, EARRBRIPE SRR T T
TR, T E T SRR SE PN T oA 4 Fh &2
TR, RIEIRIEAR B R B R B R
PR S ERRPREL S i 1 s, B 1a HbRTE T 4541
PEAFR B T ) DA SR R Bl 5 T, SR FH AR
XS R 3 BRSBTS R K R A3
SR STL #5328, -5 A Deform-3D #f4H, If:
R SUBATTRA B R, WKl b FR
1.3 #JEWAFR

SR R ESHOE B NE 1R, 5 RIS
THRIREE | B R X B e R S 2 A O
Fa () 5w, Horb, B R IR B A 1050 ~
1150 °C, BFJEH AN 30~120 mm - ™', HAMWE
FEEHAEE . =R 20 C, BLEIEE R 300 C,
BSHERPIEFHE N2 N - (s »mm - C) 7', IR
R E5ESAPIEFZHEN0.02 N - (s » mm - C) 7',
BEL 55 $00kE 22 ] 1) BE 2 LK 0,25, BB B0
260, AL R 3 mm,

TFHER

(®)

K1 300M RIS R R "4 (a) FIABRITER (b)

Fig. 1 2D assembly drawing (a) and finite element model (b) of 300M steel landing gear actuator
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Table 1 Parameter setting for simulation experiment

B BRI, BURES || B BRI, BTRES/
F5 (mm-s") | 5 (mm-s™")
1-1 1050 30 2-1 1130 50

1-2 1080 30 2-2 1130 80

1-3 1100 30 2-3 1130 100

1-4 1130 30 2-4 1130 120

1-5 1150 30 — — —
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Fig.2 Temperature variation of forgings at 7()=1050 °C and v=30 mm - s~

(a) Temperature distribution contour plot at end of extrusion
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(b) Temperature variation with time at points P1-P9 during extrusion process
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Fig. 10 Temperature distribution of forgings after extrusion at different extrusion rates when T, =1050 C
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