-— . .
—— ¥ oru

O HEDIBUSIE MM WG B AR
1 RDLAE %2R LA I E

#

A, @87, =

S, BEHEAY, 7 R

(Fu= T Ak e e R AR AP, Wel| 110035 )

[HEE ]

BB RY A T OAMRERMNELR “TEW" 3L, AR RBEIAIRAE] 8D BAAHR A Y42

IHERMERERLE AR R CNAC KRR RXE T @ ELARARNTORAREB AN AT, BT A-100
AR BRI ARIG M R T T AR R TR A R KR AR R R R A R E R AAR SRR A, S
RE A AR B AR KT 2@ W R RIS B A @G BRI T8 R ek AL B IR AR A R @ iR AL

BAZ IR R H Ryt —F Rk,

R HOL AR ; HA i AR A & 5L Bk X B AR
DOI:10.16080/j.issn1671-833x.2018.10.074

E

Mt BRIEM EENELRE
MEUEHFIEN AR AR TIE, a5
HEMETEREARATERRL
1B RREXRMARIBE 10 KE, BiF
5 10 R,

TR AR L B OCHE Y 2 T
7, AR SR Rl A PR F G T
AR BB 5 22 A RO A5

74 Wiz hEEEA - 20184 61 & 55 1010]

M, 72 Y 2 B 2 AR K P AT 5 BE o
TRHUEE R RE R 42 4 B &

S U TR RV AR LR
RS S PRSI AR AL
I, e RHLE AT fE P A BLE)
Ve LR ZAE T, L Y ZREE A 1R
FIF P 2 8] RO i 26 o o i

55, BRI 1 D A 5 A 0 i R
TE R Z WA 1 AL CHLE 7%
B0 T2 R 1 G RG E E R  — B
AerMet100 4 J2: 20 tH 22 90 4F AL &
[ Carpenter £ AR A K& H HY—Fif

B BME TR S R RE A
S H R 55 [ PR K AR AR LR 7 e
A EZHA Y E AR AY A-100
BN U FRUR AT TR, B 4

10 R AR, 2605 T #RHE
G b PR ZH 2P RE 4 ) S O BB
AR B 8 RIS R A 25 5 1 e s 2]
T S MHR AR K- | RIS 5
BT AE CHURR A BRI

T A-100 4 52 i C. Cr. Mo
AL Fe-Ni-Co 284, &4 1koT
EEHEE, A-100 1 ECEF s
T 1, H A-100 B85 2% A
FLAS NV ML A HAEE , MOEHE B
B, A B RS A o TR
LRGN BTG FEFT A R, R AR
GeiBah + MU s 77 vk A S0
BB ZER R I E N T 8%, %
T AR TR B, LA T Jn X EE A
JE A R 0 T ) XS R AL S Y
Pt , SR R T2l A v 4
TR SR R R B R ] AN 1] T

F1 A-100NETEUZENS (REHH) %
C Cr Ni Co Mo
0.21~0.25 2.90~3.30 11.0~12.0 13.0~14.0 1.10~1.30



Additive Manufacturing Technology %Mﬁ]ﬁﬁ*

PR ) 7 32 Tl 45 2 B A ) A

Wit 25 1 R o s AR VA 2
PABOE EAZ DU A AR A 38 44
i i A O b 2 1 1 T s 45
FE, % F B0 TR £ A
LA B et TR ] SR
% R ) s e e 7 28 AR A S 4
B, [ A S AR A BT IR 2415k
FHBOE A DU B il 3 AR B e
A=100 49 R A—100 4N BO6 B
PEUUR OB H A (LR RS, 7]
A b g ALY S S R A A
A J g TR AR 5 Pt AR S0T,
SRR R SR AIME B ZE T SR AL G
e 7R 3 AR A B TEASE SR P 3R T
TZ A AN R A SR AL T4 4P
R B — A FH LR T 1] .

A-100 tRF LB TRR R
KA R R

HWOE H TR BUE AR e i
P52, A4 OGP BOE R
( Laser Rapid Forming ), R
GRS RO ERAR S
SRR A HORA HLRL S TE— 1K
1 e PERE A B AR R R T,
WIS DG PE R 4 s OGP
TEHR BT F 2 TP e 3L | AR
oK, B A A T 3 H AR i TR R
DESENUEES ISy Y 3N Sl
IR MEATRL s AT 20 P i P B
Jo R A5 7 M 4 2k K T Kk et
iR AR, B ET A S H06 BT
FUBIEEARTE RSN A I EA
BOG DU BB ARTE A-100
R R B 1 7 P A LA

] T RO B DU
TR B HA7 FEA AL s
PR PEAE Tl A Sk B 2
AR R o s Tolk ik B K
BLBE I 53 i A 5T 25 i R K2
2 AR AR AT B, M 2003 4FFF 4R
JEHOE BT BOE N B ARBESE,
T3 10 RAFERZOE, F2 3 T8k
B a0t TR SIE HORTE €L

YR T S5 M 31 ZE 7R 0 45 4 1 P 5
T AL H B 3 AN, 7E A-100
RO H TR BUE B ARG Iy 1
i zs Tolk pk B AL o r / b
LA TR I A AR A BA M 2008 4F:
FEbR , FEAH DI H s SRS 1 R
T, PR T A-100 00O B3 P
FEARAE CHLA P20 1 0 o B AR
58, T A0 MERe i s 5
T A T S S R S, i Y
A-100 WSV ZL A ) 2 PR RE AR
IKF) TR RHE AR K5 R s 7 3
F Y T2 2 s) e 5 4L g5 i itk
Bt R A 3T ) e %
1% B N7 6 R 255 T, TR T R AR )
RS TAE, U T — 2 MR R,
T Y T 4 A R S
T Y, EHRTRYEFEE TAE
T2 A P T ) R TS R VR A
IR ARBOCHS, % TROG DT
RS Jor [ 45 e Ae s T 200 1A
PR AR AR A, DRI ) 2B AR R
IR M) T A AR AE R R )
JRy B, AT5 T I 2 — L S A ] i
A R e Jey i

A-100 BB TR
RETE RN A KB AR )

455 CHILIEL 75 4R 07 FH G 4 AR
FERIAEJF ARG 4 T i ] A
PR AR B | 2 T o T K o b A
JUT5 18T, 38 e ) o o el A 9 g —
PR, GREPERE B, P e TR AR
Al F . A—100 FXIHOL B
TOBUI A 7 44 A T 1 A AL Fg ]
R T B o o) s Ao e A B B
PEPERE BT s s O, 3T T 258
ARAFAE, FF R AR 5T TAE
1 BMEIZREE

TR IS 2R KBk, hy
PRUE IR RR, SR BR K IR 1)
O B B 2%, TR I 7 P B 1t
b, HoA B KA 1) A-100 X
TE SR BT 2 R 0 1 T A B A
] i F1 T A—-100 9941 ik 2 50K,

LR ENUSAE A, 7 A= BN T T 2L it
WA, TE R A A v PR R
A E AN SR B, 3R R Hs it
T R R [ K B i F B v H e e
AN S AL SN 7, S5fl R il
GBI WFR AT FI AT o BR AN )
YER—Fh R T, 5 SR AR R 7
W EE 98 55 5 B BTN ) R ok A
fig S RGT BgsoE P e 2 BT |
R PABLEE o

WY 2 A8 A AR A P9 ROE
BER BTN, 7 15F, A T 40 1) 1
I, M4 B2 5 E G AR 55 57 AN AR
AL SRR T B A Gn AT N AEAE
I A Aor B R T M1 AN
N B S R I I HE 2 A A
IG5 P EBIR 4 0T BB I 2
PR EL TR 7 1] 19 )2 ) 1) 2, B
TR AV A e SN OB

SRR S V5 2R 0 BOE T £, iy
0 O BB DORUSOE 1o 78 v ol 4
() P N 77, 3kt e B R 1 AR TE 5 9F
24, 0% A-100 N3O B DT E
RS2 R S NI =W I o S
XK 4 3D ATERE AR BUE 1.2
AR T 3, R R o R
() B 3 K I g S AL B5 45
AIBFSY, E AR G2 B e T R
FIRIEGE TAE . AHRHIFGT S R,
TE T 205w e A4 7 O 19 b il i
N e AN I R T ST
OB I O B O = K 95 ) e
P, 8 1l T SR s, R FH S Bt
BRI A G RIE 71k, 43 X e ik
A AR AR I, Y S DX A
B 5, AT A 288 i U A 1 R
N 7, $ v O B, R AT A4 AR O
FUF 244 ) 2, R, JEF A-100
B R R, el i E B T2 K
W, AL O B T2 4 s A2 2
A-100 HIHOE B HE DT OY R 7% 28
FAR W ST T 1) o
2 HAMIBISHEIEAR

A-100 H R A b kAl
T e e AN, AL T2 AR

20184E 561 & 5 100] - Bt hERAR 75



PR .
—— ¥ oru

HAIMERERZ I 2 OCE 22, X T A-100
WL, AR B ZE G T12
PEREZKF-, HATHHUE I T 25 F 24
TP AR T P A 3R R A A
ALER A AL L — A R ALK
INTHTHE T, FEE R T84 5)1k
AL AL, A R T O T, T2
pur =y (I
(1)1F2k: 900°C , {4 = 60min,

S

(2) & H ke 680 C, 4 i
= 8h, %%

T A T — R AE LA TS
PEAT, AT LAAS 3 A Ah 8 ] ok T [
R L, SRR AL DD, T2
pur =y (I

(1) k. 885°%C, 14 60min,
T

(2)¥HEHE . —73°C , 4535 60min,
e Rl 1N

(3) [k 482°C {41 5~8h, 25

H

L AU B A—100 B948 14
FEH ARG R L 2,

FOCROE T 208 i i DAL 4
UGG BOP A ST W i 25 5
TE AR 22 5 SR A4 L M RE
W B 3E A T A BT DA
BB R B PEREAKSE B

A-100 WFEOCOIRE , BB A2
SRy R [ 114 30 25 DR A A R A
P, T A-100 NG & H
PR, A R 22 R v
SR, By 77 A A IRATT , R A A
WIE G, BT EE AT AR kA
B, 5110 K T2 AR AR
HAOEAF AT, I I A F T
A& IR Y HOARAT A TE B,
ek v W) 2 T SO R R AR R BE 1)
b2 by N 1 | B 8 ) R R N
SIACAR KB T] BB K Ak R B 2
XA B L ZIPERE P A B R IR
Wil e X AL A B 22 S, AR S
LEHLMON T, S84 T 2H,
A-100 FXHOE E UL Bl 4 75

76 WisshiEEEA - 20184 61 & 5 1010]

BEHEATIE K+ 5 1] KR i A Ak
P XA T B AR 504 K Ak ik
AP, 2 JE PR TERK + R AL EE + 0]
KR LA TR, PSR R SR B AL
PERE ™,

H T A-100 O IE 6l 14 19
BAPME T EHR TR L, % #ub
BT 2B 808 T 25 18] () +H 5 DG i 45
XA R B 2 ) MR e S 2377 HE —
FE S, RE SR K T2 S50
T X A-100 X 1 BE 14 52 M 458y
R, G A5 R AR B, [l kR E A
472~490 CYE Y, O B3 DTRR AL
JE A-100 FPEREAEfLHA 2 (LA 1),
LRI AR AL 250MPa Z2 45 , Wi 244
A (L 20MPa » m'"? Ze 5. HI,
P TE B PAE I T 2 B8 T S nt
TR R R, X A—100 £ 0O B 42
DU BUE ALV 22 A N 2 G2
3 LA

Ry il S Y SR Y AR T A, £
T 0T FH 28 4, A—100 494 74 2R i
A R FH R 5 i M g by 164 T TE
R A 7 Ik =2 B G I 4B 1 Y
BBEREE , —BE DL B2 2 TR
7~8mm PN T A3k, H7E e fF 4k

5 H R 2 DR B e PRI, PR I
B P I T A — PR TR
BB 1 < T e P IS R o 2 M B
PR BT S AT 1, BT L 6
T B A B Jo e T R A2 R T2
SN (RS T 2 R — A 2
Rahnsdege AALAFR S EbE. 1Ak,
EVEREA R I Tt R v, fE R 3
R /5 TSR AL AN B 47, 4% By
Bt A TR IN , LA ) R 1Y)
UL A T

SHEGEBRAERT L, WO il
Y L LB K8 B BUR 25 58 e A
[, v Bk B R BN Jy B R M
B URAL RO AL SR T T 2
SFCULIE 2), BB HF k-5 e GUsB A7
TEA 225 , BB s AT — € i 5 17)
P R, 2 DU AR K7 1) KA
IS #8777 1w B R R, P 5 25 Tt
i 7 % (4 45 2R 5 AN BE 7E 42 s
(ERRD s S PR 7 N BT
—IRXER, WO DURR A (K7 ) FTE
ELTUURRAE R T5 gt ol A A
ZER AW RS O
7 I HEATASI , AT T A BRARIE A
R o

&2 A-100WEEZRKAEHR

Ei| AL Jet e VB 544 JEMEE | B IACAR 2R
R,/MPa Rpo/MPa | K,/ (MPa* m") Al% Z1%
2030 + 100 = 1620 =110 =10 =55
2100
2000 -\‘\\\.
1900 PLhrm e o,
1800 '\'\.%.\_ .
1700 Jo AR e (%)
120

ay/ (kI* m™), Ko/ (MPa* m'"),
6,/MPa. 6,,/MPa

wp e WP Ko
80

§§) / M]EE%)J‘H: Axy
50
45
40 ) ) ) ) )
472 477 482 486 490
5] JC IR /°C

E1  ENREX S EETRAFA-1005M AR ML
Fig.1 Effect of tempering temperature on mechanical properties of laser deposited
A-100 steel



Additive Manufacturing Technology %Mﬂ%ﬁ*

Ca) JaBASE &

(e ) R

B, A& S JCHAS I T I B AN
fese 43 T A-100 SO E I Z
o FERERTEALAMA 6 ST A
R RI ) REIREE S, SMET A M K Sk
ERIMEANH R 858 AR Tl
T U e S ARSI, A TC A ARG ] A
PEECBIIG, B A A SC AT A A
FFXT A-100 $XIOE BUE Z 4Gk
MEARTFRET 207 T, 45 Gk
TEAREEIE 0, TR TIREF N R
TR0 F8) 7K 3 € A R P T A
LA, WA SR = TR SRR
ATk, AHX A L ) — ek
Ko B AR A AN AT B = AT R ) A
DSt RIS, ek R e 4m L
RIS A BG5BT I v KA
50~200 wm P, H FiTE #2524 il 12 4
BCH PRI B AR e T3 0 T ke
KN I o 1A 7 A AR R R B A U
B RIE, 5 E R R TR A B
AR I T7 1 ARIE R il 44 B AG 5
. HAr, ENSMECAr T P E T
JEAELRAG I AR FT , 38 33 7E LRG0
I b R S R W A BUR AR SR , B

(d) BRI TT2

B2 HAEZERREFA-100504 &5 G AT 5
Fig.2 Typical metallurgical defect of laser deposited A-100 steel

RO B DU R 45 44 P &R 41
LU iR S SRR TE AL BRI
AR LA B AR S R AR 19 AS 1
L N R B R AT L H
B et M, R ai R goR,
T o AR R AL B, 1T LA RO B
FEVURR T A—100 45 124 5 g i
Jedifea Rt
4 REBELFTAR

F T R R R AN R B
AU, S i R N A A
SPERE , A i R e o R g
FHn R REVE 7 , ILATCR FH 2 T AL
F A Sfe /NI g R
b VR AR R I A A, B 1R A
LA YR, R
T THT 5 AL A ke e S ) A2 3R 1T 2H 21
SERL, PR R A RN T, i e 0 55 Pk
fie. HRTRFERETMHRERL T ZE
FEAFEWILR L  FLET H R A R
SUR AL iR AL AL i b
Y Hs 7 42 ik 25 AR R SR T A A=
IRPEARIE , NIRRT 77 A R
WARS 5% 31 1 =R

T IO6 DU R AR 8
T IO A IR 2 PR B [ URR, 4H
LULE LSR5 RR,
XL FHOC B DIBUBIE T2 H
R B s ¥R B A5 48 1) T 1k
+ UM R ib T2 £
15185 IO B VTR A A-100 X
TN, BAEM KL B T2 AR H
I AT SR BR 50TE . 2SR,
DR (s N IF G R UL P Y f a0 )
PR AL G AR PR 2 S v X sk
T EHARN Tl 2 A S5 i A%
PR PERE H w5 A5 o A )
B, I, Rl A-100 9350 B
TV ALV SRR A B0 A0 5 1) 0 FH 22 4
FFAT , T X5 R T 3 R 2R
P, T RSB Y 3 AL T 2 5 R BFSE, LA
e KRR B s R T H AR I 3
5 ZEWIERFA

S AR CHLES #4145 it 2 77 A
b T RHLES R LB A4 A
T Bl S5 e e M IR A,
A0 1 I A 2 R ] T, AR A
P RSN . B TFROEE T
BB HE AR HA AR . T2 TR
GRS AR e I A
BGIES A e e

V5 B LS 1 )8 T 2L T i A
SER A, BT IR BT BOR 14
Ry AR 7 At XU , e AR ke 7%
BOR B LT A-100 B3O B 0T
FRBUY R BT T M e Ty
SRR I A RGT R RR 25 A 50
R H

PR BRI IS B N T %
B R T AR K- 5455, i
1T A-100 ¥ B TR U A4 14
(IR AL A IR, VR 2R
(R EEFBETT o W B HE A PE RE A
— BRI, AR RS T B S
P wpl TR 98 95 4 IR
T5 8 BATHERA AT B R o

WA EER M RE I 2 H
() 2 FEAS DL FH BR8N 3 UE T.20 /
SRR TS P , 38 e o LR A R

20184E 561 51000 - i hEEIR 77



PR .
—— ¥ oru

Wi A% , A ZEA T R LA T
B . ST A-100 SIO6 %
DU BB R IR T 5% T2
TR, G5 B VR AR EE T IR B 7R 2
(E | Srimat iR B NI W = RN
P BRI , B T TR 5 A A 7
I3 195 55 SRR IR IR A%, i i LAY
ZERURR I IOAE T 2 5 AR X 454
b g g O TS o

& RGP R BRI B0 2 i T4
FAE A5 , 78 2 TR RAE A 5%
Ml T, 5 IS L S (AR AR 3 U i
55, 3 o 1 50 R 45 A 5T 5 2R
1o XFF A-100 B0 B DURUL
TRV SR, e AR S s 1 el HH 287 1
o, R M T 25 5 0 uE IR, g
o7 e PRSI, Wit
TS IR A%, 4 RSP 2 )4
HLEE AR A | BRI AL

B, E N LA LR 5E
It ARG B H AR HTBA, 75 A-100 4
WO B TR R 5 22255 10k
FeARTTHTFFRE T 5800 IR TAE i
il B RS Y R AE TRHL B S T A0S
HE 3). [, BRI T3
il 1 — AR AE B T 1) 2544 S8 B
ARELR i S5 2R A Bk g%
Ptk A-100 FNHOE E B TURR RO il
TR, DR AR A, fE
PR ARSI TR H o

Zig

AR 5 48 i B s + BLIN il s
FeAR, A-100 B3O B DU B
ST CARHPE” ()R TS SR v
FooAR , BA A BR ] 520 b
ALY B A i T S S R
R TEASR O V5 2R bk i i T
FUA B B B AR 3 S v F AT
T B ST T2 SR | A B g
il TGRS | 2 TR Ak K 25 BRI
G ARYEIF RIS TAE, LR R
o Bt FHOCH AR AW 535 , 150
Fe AR W Ok ke 22 o 1Y T RBLES

78 WisshiEEEA - 20184 o1& S 101]

E3 A-100$RB N E EE AR B 1 4 il iE
EHLEES
Fig.3 Aircraft undercarriage of A—100 steel
laser deposited additive manufacturing

T RAF H DR ZE R R A A
[RIIN, IBAL mT 3 0 T HAl
e U, T R AR R AR R
PRS2 R DR S R AR

& £ X M

(1] ZEE8 . B KPR ZEHLE A [1].
Pz A | 2008, 51(21): 68-71.

LI Ming. Manufacturing technology for
large aircraft undercarriage[J]. Aeronautical
Manufacturing Technology, 2008, 51(21): 68—
71.

21 W, BN ik T 2HE K
HLE & 28 3 g (D). s il A
2005, 48(6): 100-103.

YANG Zhaoming, LUO Xiaoan. Application
of advanced manufacturing technology in aircraft
undercarriage production[J]. Aeronautical
Manufacturing Technology, 2005, 48(6): 100—
103.

3] R . G TR iR LAY S 1
TR (1] DIRERTRL , 2009, 40(S1): 8.

ZHAO Zhenye. Latest progress of study and

design on ultra—high strength steel[J]. Functional

Materials, 2009, 40(S1): 8.

[4] XIRF. CHLEEZUH AR [C1/
T S 2 2% 2007 AR ARAE 2 - MORR
BRI, 2007.

LIU Tianqi. Development of aircraft
underriage material[C]// CSAA Annusl
Conference 2007: Material Topics. Shenzhen,
2007.

[5] A, F&, BR . Sa el
SR 14 R R S DG HEROR (D], TR AR
2000, 11(1): 186-189.

LI Jie, LI Zhi, YAN Minggao. Development
and key technologies of high alloy ultra—high
strength steel[J]. China Mechanical Engineering,
2000, 11(1): 186-189.

[6] SRHIBH, SREE, XM, 4. A-100
O BB ZE TR ALAR Vi 2 ] 3 450 4R Y
TABESE (I 8 T A B AR 2015(1): 71-
74.

GUO Chuyang, GUO Xijun, LIU Cong, et
al. Research on process of A-100 steel laser
forming parts in the filed of aircraft landing
gear manufacturing[J]. New Technology & New
Process, 2015(1): 71-74.

71 ERW, ks, %, 4 RTERE
A2 B R F AL BRI R 2 OB AL TR
il £ 55 OB AT T HE R (1], 42 IR $AR B, 2008,
33(1): 82-85.

WANG Huaming, ZHANG Lingyun, LI
An, et al. Progress on laser melting deposition
processing and manufacturing of advanced
aeronautical metallic structural materials and
coatings[J]. Heat Treatment of Metals, 2008,
33(1): 82-85.

[8] I, XUHR ., RIEAR 45 . HALHIN
WO EHTURUSIE A—-100 B3R 20 B g
BIRZ IR [J]. s dil s HR L 2017, 60(13): 89—
92.

CUI Can, LIU Dong, SU Yadong, et al.
Effect of heat treatment on microstructure and
mechanical properties of laser deposited A—100
steel[J]. Aeronautical Manufacturing Technology,
2017, 60(13): 89-92.

(9] JEWIT , mdoAc, XU & A7
SRR KHAE B ROE PR IR TALS A4
GHLUGPERERIRIA (] AT Jm bRy T
&, 2014, 43(2): 445-449.

XI Mingzhe, GAO Shiyou, LIU Bo, et al.
Effect of scanning pattern and annealing heat

treatment on microstructures and mechanical



Additive Manufacturing Technology %Mﬁ]ﬁﬁ*

properties of TA15 titanium alloy formed by laser
rapid forming process[J]. Rare Metal Materials
and Engineering, 2014, 43(2): 445-449.

[10] #5a, Mo, Bk, % . T2%
OBk S RO BUE B2 i RIS ()],
BOGREIT L 2013, 33(3): 245-249.

CUI Baolei, SHANG Chun, YANG Guang,
et al. Research on process parameters of laser
metal deposition quality influence[J]. Applied
Laser, 2013, 33(3): 245-249.

[RR NI AR A U K [ O E E i W2
X O 4 8 TURURIE i R 526 (1],
MY - 30 L 2008, 19(4): 528-531.

LONG Risheng, LIU Weijun, XING Fei.
Effects of scanning methods on temperature
during laser directly metal shaping[J].
Optoelectronics * Laser, 2008, 19(4): 528-
531.

[12] ®EHk, X%, TR, 5.
4 B UTRRIE R 7 =X 1], DL TR
il , 2006, 42(10): 170-175.

BIAN Hongyou, LIU Weijun, WANG
Tianran, et al. Scanning mode for laser metal
deposition shaping[J]. Journal of Mechanical
Engineering, 2006, 42(10): 170-175.

[13] B, B85 RS A-100 5
PAEH )~ PERE PR R AT (1], B AT
1.2, 2016(6): 79-82.

HE Yayong, ZHAO Yong. Research on
quality control of the aircraft landing gear A—100
heat treatment[J]. New Technology & New
Process, 2016(6): 79-82.

(4] frEA, B R, SR #ote
Ji OB BB e LA I 5 R HRZ5R ()], 85
&, 2017, 66(1): 33-37.

XIE Ruidong, LU Zhongliang, YI Yingmin.
Overview of defect detection and control
technology in laser metal forming[J]. Foundry,
2017, 66(1): 33-37.

(151 5 B, 2=k, Bk .
SR I ALSR AE (7. A b RES#ARR L 2003,
23(S1): 132-135.

GAO Yukui, LI Xiangbin, YIN Yuanfa. Shot
peening on ultra-high strength steels[J]. Journal
of Aeronautical Materials, 2003, 23(S1): 132-
135.

[16] % b . 2 IHTHR AL X A-100 47
AU SFVERERIEIA [J]. APRHRAE B
2014, 35(5): 160-164.

GAO Yukui. Influence of local surface
strengthening on fatigue properties of components
with holes of an A—100 steel[J]. Transactions of
Materials and Heat Treatment, 2014, 35(5): 160—
164.

(7] B85, 2= A100 B9Z A5 45 0
T ERJRRAEHRIZE )] AT L,

2015(5): 147-149.

ZHAO Yong, LI Bo. Research on compound
shot peening process and quality control of A100
steel parts[J]. New Technology & New Process.
2015(5): 147-149.

[18] “Erl, JAR . Sk . M EAR
e CHLES BTG A BT [J]. Atz dili BoA
2014, 57(22): 16-20.

WANG Xiangming, SU Yadong, WU Bin.
Application research of additive manufacturing
technology on aircraft structure development[J].
Aeronautical Manufacturing Technology, 2014,
57(22): 16-20.

[19] FRA, Sk, Tl . HEb G
PRI A A AN I TP AYRIESE [J]. s
FilH A, 2016, 59(12): 42-48.

SU Yadong, WU Bin, WANG Xiangming.
Research on further application of additive
manufacturing technology on aviation
equipment[J]. Aeronautical Manufacturing

Technology, 2016, 59(12): 42-48.

BIRAEE: L], S 500 e Tl
U AEIYIR a7 ISR E ESaa g I Eib))
ARSI 25 T f0 52 00 1A ([ B 973 L H
TR G R L R W57 0 o kAL e #E A5
‘PR3 g 15 B T/ i 3 — AR R EOR, E-mail
wangxm601@163.com,

Study on Application of Laser Deposited Additive Manufacturing Technology on

Aircraft Undercarriage

CUI Can, WANG Xiangming, WU Bin, BI Shiquan, SU Yadong
(AVIC Shenyang Aircraft Design and Research Institute, Shenyang 110035, China)

[ABSTRACT] The laser deposited additive manufacturing is of a revolutionary significance for aircraft landing gear man-

ufacturing. It has many technical vantages, such as breaching restriction of material specification, reducing waste of origi-

nal material, and shortening manufacturing time. This technology has obvious advantage and application prospects on rapid

trial-manufacture for the future aircraft undercarriage. At present, the key technologies of laser deposited A-100 steel such

as forming process, quality control and so on have been breached through. The undercarriage formed by laser deposition

has achieved leading application on aircraft. Mechanical properties of parts reached almost that of the forgings. Some keys

such as strategy of forming process, control of heat treatment, non-destructive testing, surface strengthening and integrated

evaluation, need to be further broken through and solved for extended application of this technology.

Keywords: Laser deposition forming; Additive Manufacturing; Aircraft undercarriage; Ultrahigh strength steel;

Rapid trial-manufacture technology
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