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Laser Welding Repairing Technology of Aircraft Ti-Alloy Structure
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[ABSTRACT] On the basis of IPG’s 4kW fibre la-
ser equipment, the effect of jointing interspace, equivalent
welding line energy and other technology parameters on
the TC4 alloy’s joint strength are researched. It is found
that under the optimal parameters, the joint’s strength can
reach 99.5% of the matrix’s strength, which can meet the
demand of damage’s repairing of aircraft Ti-alloy structrue.

Keywords: Laser welding  Jointing interspace
Equivalent welding line energy Joint strength

PHEMET SRR

A e m T HA R E S AREEmn T T2
PR Bt i T SR A, AR AT LRSS R A e A5 2
JYZ I, G S A S AL RS S R E
MU LS R 1 25% LB Mo SR o T4k A 4 ik
1 K475 LA K HAth 2 T Bl B 1 0% v L P LA 5 7=
HECRIRT RS Rl 05, HAB &R F R ot Ay 5
E AR S IREN 3L E T N

BRE B A I 1) AR B 5 07 vk R B RN R
SARRE o (B B0 ) 7= A i 4 L 0 o
AN Gy BRAIE , TR 22 A X R Ay R iy X A K, A
T A LOIEIE BOME T AT R, BRAIR T RSk R . B0k
TR S —RhoEr B M T2, B PR R i R
AT /N HRAE (T BRI A P A e AR T HLAR g i
B RS T R S R R RIS 4 SR AR
PEE T2 Y, T TCA Bk G 4 mffi IR 52
BB 41 75%~80% , BT 9 R FHAE T-4h 18 52 A0 H
NP EARxT TCA A&7 TG IR AR, LI
RG-S B AR CHLAK A S a5 i
USSR

927 Wi s PR F 2010 41 55110 15)

1 BrEBERE
1.1 ERIEE

AR TS R A LN T 5% B v ER A
H ] B XK A A O AR 2 I 3 ™ R (AN KL
FEREERT T A R A TR R L, ALK 3%
LA HF R +35% ZeA47 19 HNO, K . SERGTHHL T
YEJG , 37 B EA TR, S UARE R A A 42, 28
BT Bt
1.2 RIE&EM

REA R TCA &bt JEEE N 2mm, fF O
AN IPG A FEI AW SELFHOtes . ARBOCSEO
JAUHA 0.3mm, FEHE £=239mm. KB 1k E AL, 56 L
JEFEWEE , LR SO AR OO T R S
AR SR AT T R O R i T
SRR VI E . F I EZ bR GB/T 228-2002 4=
JE ARG e A T IO R R Sk A PR R,
AR N 3 AR

RIGIP N 4 DNFALETE . (1) BOCEESHT &
WOCIR RS s (2) X OB 3 1T 1 24 P sE I
W (3) LAk A A PG F8 b Xt T S8 A7k
b s (4) XGRS A TIOR A 2 BT o

R OHCLIREBRIZSEE

SR kW 1.3 1.6 1.9 2.2 25

S / (me min") 15 | 20 | 20 | 20 | 30

Wi/ (m’ h') 240 | 3.15 | 3.30 | 3.60 [ 3.80

2 HBEEREH
2.1 BHEEPEX R BRI

X BB WOC T2 IR BT, R R URE 19 DR (B] Bt ik
INATIFIELZ P (R) B e R S 2 (IR 4% U TR A, i
BRI P=1.9kW JE4EHEE V=2.0m/min FI{#
P AR R Q=3.30m’/h % [H 2 S HCF R, O s BHE
Vi) 3 el 422 Sk UL R R 52 i, LA DD o A s



RESEARCH %{’*%i

K5 KT 90% BER5RE (997MPa ) BB R R, 3K
R AEPHE R BRI, 7EAIRER A TCA MR X 2 I 22 18
ST, PR 0] B XS B a8 B 10 5 o il £ An 1 1 BT
INo A WAELS E O T A3 BGE RN, Hoa B 1E
0.05~0.25mm 78 [, $2 3k 5 B 35 m] i IR A A B0k s 1
MPHRERIBR A 0.20mm B, AT 15 2 He L IS8 5 i
T Y P B A BT 0.30mm B, KREE R A8 2%, B
S A BURKGAFAE TS AL BB , AN BE T L AR FE bR 2
Ko FrRL FESEA T EOERHIR , PHERBUR St K.

| 060
- 1040 |
=
= 1020
- :
=O1000 F
& o0 |

ual I L L 1 3
0.05 0,10 0.15 0.20 0.25 0.30
L -if:.!.”Jn}". i
@1 HrEm B s R BRI R
Fig.1 Effect of jointing interspace on joint strength
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Fig. 2 Macroscopic shape of laser welding seam
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Fig.3 Effect of laser power on tensile strength of joint
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Fig4 Effect of equivalent welding line energy on joint
tensile strength
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Fig.5 Microstructrue of laser welding joint
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