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Fig.2 Plate specimen for axial fatigue
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Table 2 Fatigue test parameters
G I3 73 ke AN ] /mm Frou/kN JMEAAE Hez #ER /KN B kN
1# 0.1 3.04 x 14.96 27.06 83 14.88 12.18
2# 0.1 3.04 x 15.03 27.87 83 15.33 12.54
3# 0.1 3.03 x 14.99 27.25 83 14.99 12.26
4 0.1 3.05x 15.00 25.85 83 14.22 11.63
S# 0.1 3.01 x 14.93 27.64 83 15.2 12.44
6# 0.1 3.05 x 14.97 27.85 83 15.32 12.53
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Online Monitoring for Porosity Prediction in Directed Energy
Deposition Processes

ZHANG Min, WANG Xingcheng, CHAN Yufei, CHEN Changjun

( Laser Processing Research Center, School of Mechanical and Electric Engineering, Soochow University,
Suzhou 215021, China )

[ABSTRACT] With the rapid development of manufacturing industry, additive manufacturing (AM) technology has
attracted more and more attention in the world. Additive manufacturing has been rapidly developed and widely used in
aerospace, industrial machinery, automobile electronics and other fields. The biggest theoretical challenge of direct en-
ergy deposition (DED) technology at present is the lack of a deep understanding of the inherent relationship between the
process-microstructure-performance, and the lack of an effective and cost-effective online monitoring process in the actual
production process. Therefore, the repeatability, uniformity and reliability of the products manufactured by DED are dif-
ficult to meet the increasing production requirements of industry. This article introduces the DED in the process of heat-
physical mechanism of the process. On the basis of summarizing the changes in temperature, molten pool size and molten
pool morphology during the manufacturing process, summarizes the research of AM based on DED of online monitoring in
the stomatal monitoring, and points out the existing problems and future development direction.
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Experimental Study on Fatigue Monitoring of Titanium Alloy Based on
Weak Magnetic Technology

ZHANG Bin', YU Rungiao’, HU Bo’
(1. Testing Center, AVIC Manufacturing Technology Institute, Beijing 100024, China;
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[ABSTRACT] Titanium alloy is subject to cyclic load for a long time in service, and the components are prone to fatigue
fracture. Fatigue monitoring of titanium alloy structure is of great significance to industrial safety. In this paper, a fatigue
monitoring method combined with weak magnetic field measurement is proposed. On the basis of weak magnetic testing
technology, the force magnetic model of weak magnetic monitoring is put forward, the standard tensile test block is made,
the weak magnetic monitoring system and fatigue test system are used for fatigue monitoring test, and the lattice constants
before and after fatigue were measured. The results show that the change of magnetic signal in fatigue test has good coin-
cidence and consistency with the fatigue process, and the magnetic signal in the most extended stage of fatigue life keeps
stable and small amplitude fluctuation, and finally the magnetic signal rises sharply in the transient area. In the last stage
of fatigue, the sample in the stage of instantaneous fracture is fractured, and the monitoring magnetic curve is greatly en-
hanced. The curve results are consistent with the force and magnetic model, the cross-section of the magnetic line of force
in the vertical direction increases, and the magnetic signal is enhanced when the cell is compressed. It has been proven that
it is feasible to monitor the fatigue of titanium alloy with weak magnetic field.

Keywords: Weak magnetic; Fatigue Life; Real-time monitoring; Titanium alloy; Lattice constant
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