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further research is also briefly discussed.
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laser cutting are explained. and a mobile laser material processing system is introduced. Meanwhile. the need for
laser technique; damage repair; aircraft; titanium alloy; aluminum alloy

Bl 2 A 2 B AR B KT RALE O B AR
A B AR E B AR ALK R o R R gl B
PR T 25 7 00 66 A AR . 20 22 LR 19 T IR

il A I AL A B K T R R, L

= B/

s TE

WA R LT IR 10+ 1 RL b PR s 5 45 A
TCAHL L Bt Ay AR ST A B L R RS R A i

i G AL 58 b AR A

JCAE J2 V- I M I 8 A AT 2R A 5 J A 8] A

FCHLIR S BN AT HATAE 55 10 SE 47 R A . DR AL
W EH: 2008-10-14; Y Bl &R EHI: 2008-11-03

SERARAE HOR (Y FE AR BRI P 8 NS 5 43 2%
E&WMAB: FHZEMWLER A4 (20060391000) B8 By .
E-mail: fangyouhu@hotmail. com

PER ™. 50 i 0 3t 18 BOR B8 S L L A

EER AN W97 A (1960—) . 55 BUHZ o 10 o 2 e T, 1 2 DA b0 2 23 40 400 0 80l 2 1 T 5 0 2 UMK 468 O T PR RTT 5

bl o R BRI AR
¥R

2 B

)

TR A 1 BRI 0 o i B R R A R s R O IO AR T S A T
o BEH CHLEEHRA R R R B R I B B AR MELUE LR . P i KRG & a4 EAM B K E

A 4 A AT S A0S o A6 R BCRRAE L 20 T AR B8 RHLI 4 B SR AFTE A L 2008 T [ N 0 I AR 7E K

BG4 418 Hh A% BL AT 5 E e o I P SO B AR IR ) D A S B LA DI RERR B2 L& SR O AR 12 O ) O e B
BT ROLABOE . Hob @45 RHLESBOUIR B R BOLZ RBEEL NG SRR 4

Abstract Rapid repair technique of aircraft damage is the requirement of military operations and training. Its also

an important support to ensure the mastery of the air in modern high-tech war. With the development of new
structural materials, traditional aircraft damage repair techniques have failed to meet the demands, with their
shortages being analyzed. For its unique superiority, laser technique for the damages repair of aircraft structure is
summarized, such as laser cutting, laser welding, and laser cladding used for battle field damage, corrosion and
wear, including the conception of functional gradient material. Alloy powder system, microstructure, micro hardness

regularities of distribution, resistance to wear and fatigue behavior of laser cladding are investigated. The merits of
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Fig. 1 Surface pattern of TIG and laser welding titanium

alloy. (a) TIG; (b) Nd : YAG laser welding with

laser power of 230 W, frequency of 2 Hz. pulse

width of 6 ms and argon shield; (¢) CW CO, laser

welding with laser power of 1 kW, scanning rate

of 120 mm/min, spot diameter of 1. 9 mm and
argon shield
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Fig. 2 Surface pattern of laser welding aluminum alloy with

laser power of 1700 W, scanning rate 600 mm/min,

spot diameter of 1. 2 mm and argon shield
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Fig. 3 Fatigue fracture of sample (local interface).
Fatigue fracture of laser cladding (a) and fatigue

fracture with layer-by-layer mechanical impact (b)
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Fig. 4 SEM cross-section of laser cladding layer with
pulse energy of 20 J. pulse width of 8 ms,
scanning rate of 66 mm/min and argon shield
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Fig. 5 Microhardness of the laser cladding layer varying

with the distance from surface

B0 R R A R BIBLES R A v i O B R A
Z— o T Ay e e i S R R B 2 R IR
W AR B0 I AR PR BT A A Ll R L R BBl
BABRE Y 4000 LA B B ST S s e R 50, B
CO, WOEHEAT T F A 00 2 g 45 2 38 8
B S e P R A 25 5 AP I B2 o A )2 2 B
FEIRE] 450 HV, H B0 w1 4026 ~50 0 5 45 B 2
Fo TGS R 0P P R MR R 2 1 ~2 £ . LA R PR
B ST 8 S BK 5 A 451 45 1Y [ IS 4R v P RE 1Y
H s

J 25 e SL IS B 5 1 e T R T R B B
55 ARG ol b il Ty 2 be R M R, PR A
SEUUAE K418 B o T A 4 3 T ) A AN [R) A6 2 143
B Ni-Cr-Ti-Al IR )2 . JE /) TiAl 645 K418 &
Gx 22 1) B o AP RE R4 9. O SE B TiAL 5 4/

J
K418 & 4 5 F & 4 18] 19 5 0% e d A1t 7 R 4r i 4
YUSLRE

TEM ARG 1E 2 T 2B P oI A T D REb E b1
B L DASR7E O 560 5 MR RE A AT 4R T B
8w R PERE L S AR AR AN . B Ti600 Sy Kk
A 48 CTi+ AL/ND /(Cr, Oy 4 CeO, ) ffif B fif 1 2 fig
B AR B2 W S0 U T R . SIERARAT Tk
B /b RIS R BRI BLZ AT 6 TR . 4%
T B8 2 22 [60) T Vi B 8 e T AR K o 1 T R R

6 A2 BUBOEIE B S LR A
Fig. 6 Cross-section morphology and line scanning path of

laser cladding
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