5

LASER TECHNOLOGY

41 % H2M
2017 43 H

Vol. 41,No. 2
March ,2017

XEHES: 1001-3806(2017)02-0231-04

At mE B TC17 ShE & T AR F HRERI =N
KEE A BB BCE PR A

(1. JERtizs R R P TR & B shikagbe , dbat 10019152, JEatfiizs i Ko P BRk2 S RE TR 4B, L st 100191)

WE: R TURESEm XS TC17 £k6 4 i JEE S5 PERE R A2 I, % TC17 4k & & i T ot b 3 AL b 28, x4
PR S 1R T T R 57 1y, Yo 55 T 1 R A5 T4 4 e B R G B B AT TSR 7T RE RO G bl 2 UG LM
BEAE 300MPa T (9957 55 5 i AH L A AL BRI AP RHR 5 T 2 % 48 L0 T B R R AR i SR AL TIRRIZ IR R
X 95 55 S5 HEA B N % o 45 SRR B b oAb 12URE 2 100 9 T DX A R 2 B A RIS 2 . X LL R RE
A BEL LE 95 57 RS B LR RN R , RT3t TC17 KA 4x s JEL % 55 M RE

KR WOLEAR WOt v Ak 57 PERE  TCLT K64 O R

HmESES: TCIS6.99 SHRFRRRRD: A doi; 10. 7510/jgjs. issn. 1001-3806. 2017. 02. 017

Effects of laser shock processing on fatigue properties of TC17 titanium alloy

ZHANG Mingyang' , ZHU Ying', GUO Wei' , HUANG Shuai®, HOU Guo'
(1. School of Mechanical Engineering and Automation, Beihang University, Beijing 100191, China; 2. School of Physics and
Nuclear Energy Engineering, Beihang University, Beijing 100191, China)

Abstract: To study the effects of laser shock processing (LSP) on the high-cycle fatigue properties of titanium alloy, TC17
titanium alloy was treated by LSP. The TC17 samples with or without the treatment by LSP were evaluated by high frequency
fatigue experiment. The fatigue fracture and microstructures were observed by scanning electron microscope and transmission
electron microscope. After two times of LSP treatment by 7] laser energy, the fatigue life of the material under 300MPa increased
two times of those of the material without treatment. Compared with the base metal samples, crack source of the strengthened
specimen was located in the subsurface layer. The fatigue bands in expansion zone arranged more closely. The results show that,
after LSP treatment, high density of dislocations and dislocation tangles are produced in the surface hardening region of samples.

The defects can effectively prevent the initiation and extension of fatigue crack and improve the high-cycle fatigue performance of

TC17 titanium alloy.
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Table 1  Chemical composition( mass fraction) of TC17 titanium alloy

Al Sn 7 Mo Cr Ti
0.045~  0.016~ 0.016~ 0.035~ 0.035~
0.055 0.024  0.024  0.045 0.045

Fig. 1 Fatigue specimen and size
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Fig.2 Experimental procedure
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Fig.3 Schematic diagram of laser spot overlap
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Fig.4 QBC-100 fatigue testing machine
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Fig.5 Fatigue life of TC17 titanium alloy before and after LSP treatment
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Fig. 6  Fracture morphology of TC17 alloy
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Fig.7 Fracture morphology of TC17 alloy in fatigue propagation

2.3 TC17 kB SRR HIEHNRMAR

&l 8 ot vhti s AL AL BT 5 ) TC17 K& 43R
T #9355 5 B T S 4385 ( transmission electron microscope,
TEM) 1§, H & 8a I & B SR H O 2, W] LA
& B i AR R EE I i AL R LA DR 5 5 1] 8b T
e 7] BEREOE 2 Whi J5 1Y TC17 SR 5 4 4R TH i ik
WAL, XF H b & B, 70 e ot 2 Rihds 5 A A5 1Y
WETE—E R BA T, OF HLBEE 58 2% B A



234 e

ot B AR

2017 4£ 3 J

dislocation tangle

500nm

Fig.8 TEM images of TC17 alloy without LSP treatment and with LSP
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