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KEE Ti-6AI-4V BULFEM(RENH)
Table 1 Chemical composition of titanium alloy Ti—-6Al-4V (mass fraction)

%

I N [ N
Al | A% | Ee | © | N | H | O | Ti
5.76 | 4.11 | 0.1 | 0.005 | 0.012 | 0.001 | 0.12 | A
R2 HEE Ti-6A4V K IRIERE
Table 2 Physical properties of titanium alloy Ti—-6A1-4V
R/ X gy {1953 JEIRGRE, | HUhIsREE/
> w o

grm’) | PBE | wim-x)) | av) | BERT MPa MPa

4429 | 0.33 6.7 | 340 | 1667 870 | 972

&2

Fig.2 High-speed cutting test platform of titanium alloy
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Fig.3 High-speed ultrasonic vibration cutting
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Table 3 High-speed ultrasonic vibration cutting parameters of titanium alloy
! ! ! | |

2% TR 24
AT I PR DIMGRIE | MR AULIRI
a,/mm S/ pum/r) v/ (m/min) F/Hz 24/um
e U 0.05 5 200 — —
e AR T R B DT 0.05 5 300 21995 16
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Fig.4 Surface morphology of titanium alloy obtained by conventional cutting and high-speed

ultrasonic vibration cutting
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Fig.5 Surface roughness of titanium alloy
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obtained by conventional cutting and high-
speed ultrasonic vibration cutting
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Fig.6 Load-displacement curves obtained
by conventional cutting and high-speed
ultrasonic vibration cutting
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Fig.10 Cross-sectional profile curve of wear trace after sliding wear test
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Effect of Electro-pulsing Combining Laser Shock on Wear and Corrosion
Resistance Properties of 316L Stainless Steel

ZHANG Shuowen"?, JIANG Rong"*’, QIN Xiu"?, WANG Rujia"’, ZHANG Wenwu">

(1. Ningbo Institute of Materials Technology and Engineering, Chinese Academy of Sciences, Ningbo 315201, China;
2. Zhejiang Key Laboratory of Aero Engine Extreme Manufacturing Technology, Ningbo 315201, China;
3. Ningbo University, Ningbo 315000, China)

[ABSTRACT] Stainless steel is widely used in aerospace, energy development and other fields for its good mechanical
properties, but its hardness and wear resistance is lower. In this study, 316L stainless steel is treated by electro-pulsing
combining laser shock peening (EP-LSP) and laser shock peening (LSP), respectively. The effects of different processes on
micro-hardness, surface morphology, friction and wear were investigated. The micro-hardness of the samples treated with
LSP and EP-LSP was respectively increased by 26.1% and 38.3%, compared with the as-built samples. The wear rate of
the samples treated with LSP and EP-LSP is reduced by 12.3% and 30.0% under the same friction conditions. The original
samples mainly have adhesive and fatigue wear, the LSP and EP-LSP samples mainly have abrasive wear, and the furrow
of EP-LSP samples is small and shallow. The current density of the EP-LSP sample increases gradually when the potential
exceeds 1.1 V, which is larger than 0.4 V of the original sample and 0.7 V of the LSP sample, indicating that the passivated
area of the EP-LSP sample is the largest and the corrosion resistance is the best.

Keywords: 316L stainless steel; Electro-pulsing; Laser shock peening; Friction and wear; Corrosion resistance
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Experimental Study on Surface Integrity and Wear Resistance of Titanium
Alloy During High-Speed Ultrasonic Vibration Cutting

PENG Zhenlong"*®, ZHANG Xiangyu*’, WANG Gang"?, XU Guangtao"’, ZHAO Minghao" >’
(1. School of Mechanical and Power Engineering, Zhengzhou University, Zhengzhou 450001, China;
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3. School of Mechanics and Safety Engineering, Zhengzhou University, Zhengzhou 450001, China;
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Department of Mechanical Engineering, Tsinghua University, Beijing 100084, China;
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Tsinghua University, Beijing 100084, China)

[ABSTRACT] On the premise of weak substitutability and being often used to manufacture key components of aero-
engine, high-efficient and high-quality machining of difficult-to-cut materials such as titanium alloys is facing challenges.
Aiming at the problems of poor surface integrity and service performance of titanium alloy Ti-6Al-4V, high-speed cutting
tests of titanium alloy Ti—-6A1-4V were carried out, and the improvement of high-speed ultrasonic vibration cutting
technology on the surface integrity and the wear resistance of machined surface was analyzed, thus providing theoretical
support for high-quality machining of titanium alloy Ti—-6Al-4V. The results show that compared with conventional cutting,
high-speed ultrasonic vibration cutting effectively reduces the surface roughness, and improves surface strength, surface
residual compressive stress and wear resistance of titanium alloy Ti—6Al-4V.

Keywords: Titanium alloy; High-speed machining; Surface integrity; Wear resistance; Ultrasonic vibration cutting
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