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Abstract: To development a new corrosion resistant layer with alleviating thermal stress function under hyperthermal
and big difference in temperature conditions, research of producing Ti-matrix FGM and N-FGM on Ti600 substrates by
pulsed Nd: YAG had been carried out. The microstructures and microhardness of FGM were investigated. The corrosion
properties of FGM and Ti600 substrate were examined. It was found that in—situ synthesized TiC reinforced phase dis-
tributed in FGM evenly in the form of globular grains, which had three main different shapes, such as bulky or imperfect
arborescent crystal, fine or approximately equiaxial crystal and chopped fibriform crystal. FGM and N-FGM had an av-
erage hardness of approximately 1450 HV, 4. 5~5 times than that of Ti600 substrates, attributing to a rapidly solidified
microstructure and TiC primary dendrites. With the reducing of weight percentage of TiC, microhardness of FGM de-
creased gradiently and continuously. The corrosion resistance of FGM and Ti600 was good. Polarization potential was
low and the corrosion current was around 10® A « ecm ? level. Otherwise, the corrosion resistance of FGM was im-
proved. Corrosion current and resistance were 0. 72 and 1. 31 times than that of Ti600 substrates, respectively.
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Table 1 Composition of gradient layer alloyings (w/ %)

Ti Al Sn Mo Si Zr Y Cr;C,
23 83.7 6 2.8 1 0.4 4 .1 2
42 80.7 6 2.8 2 0.4 4 .1 4
%6 = 77.7 6 2.8 3 0.4 4 .1 6
%82 74.7 6 2.8 4 0.4 4 .1 8
%10 2 71.7 6 2.8 5 0.4 4 .1 10
N-FGM 71.7 6 2.8 5 0.4 4 .1 10
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Fig. 1 SEM cross—sectional microstructure of FGM
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Fig. 2 SEM backscattered electron image of FGM10 sur-
face (20 J/pulse, 10ms, 8Hz, 3 mm/s)

Sy WL AU 45 A 1) A6k J3E 72 T 7 T8 BSR4
55 8 R Z KR SEM 2 . A&l 3. WL R
LD IR 3 PR 3 5] 73 Al 7E FGML b 1y 230 5



20 b =B X W L IE

2011 4F

3 BN Rl 9 T 25« R 9 180 A5 i A 5 B 1) Y A
it TR X 5 R A0 /1 1 25 il s 0L 45 A AR ) 4
SiR ARV /)N L 2 R 3 58 1A o 0N 1 g i R —
RO T R AT I — 20 RO A AE — S8 AR
(9 D IRN  X JE O JEE AJsRY THC Sy X AR
AR RS A L T B A AR R DU A - KR BIL ] B
H S RS R i T A K R A (R L By T R R R
S AL R DL ARl BROR AR . Sl T O R S
()28 80 3k & JEE R WO 23 AT 1 THC A Bk
WE AR BB IR 25

ﬂ S

(b) S8 B2
& 3 45 4.5 8 B2 SEM MK 57 (20 J/Pk 10 ms.,
8 Hz, 3 mm/s)

Fig. 3 SEM morphologies of the fourth (a) and eighth
(b) layer (20 J/pulse, 10 ms, 8 Hz, 3 mm/s)
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Fig. 4 Microhardness distribution of FGM and N-FGM
(20 J/pulse, 10 ms, 8 Hz, 3 mm/s)
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Fig. 5 Impedance spectroscopy (a) and potential curves

(b) of Ti600 and FGM in sea water
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Fig. 6 Interface equivalent circuit
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Table 2 Electrochemical parameters calculated from Fig. 5

JE5 iy e 37 JB T L AL 5 L e B
E/V i/(107%A « cm %) R/(10%Q)
Ti600 —0.415 5.4 1.4
FGM —0.316 3.9 1.9
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