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Experimental study on dry friction characteristics of titanium alloy
TCI11 before and after laser beam quenching
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Abstract: Titanium alloy is a wi@(l as the blade material in aeroturbine. This paper reported
the experimental results of wear capacity of bearing steel GC15 ball on Ti alloy disk processed by laser
beam quenching (LBQ) ornot, at the friction temperature of room temperature, 150C, 300C, 450°C.
With the increasing of the friction temperature from room temperature up to 300 C, the wear rate of
surface of Ti alloy increased. The scanning electron micrography proved that the large amount of Fe was
found in worn zone of Ti aloy. But it was low greatly at 450°C, and the X ray photography indicated that
an oxide film called glazing layer, which consisted of Ti02, ALbO3 and Fey O3, formed to resist being
worn. By using LBQ, the wear resistance of T'i alloy to dry friction a 150C and 300 C was greatly
improved, but there was no obvious improvement at room temperature and 450 C.
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1 Table 1 Chemical compositions of TC11
Al Mo Zr Si Ti
1.1 5.8~ 7.0 2.8~ 3.8 0.8~ 2.0 0.2~ 0.35 remained
M C-100 -
GCI‘IS, Table 2 Strength of TC11 and hardness of GCrl5 to temperarure
tem perature( C) 20 150 200 300 400 450 500
( ) GCr15(HRC) > 64 64 61 55 49 45 41
TCILL, TC11(0, MPa) 1114 968.5  943. 843 809 804 780
0,/ HRC 17.4 15.4 15.5 15.3 16.5 17.8 19.0
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Fig. 1 SEM images of worn surfaces 200™
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5 Table 3 Suface compositions detected by SEM under various test conditions
, , Ti0O2, TC11 TC11 with LBQ
Fex 03, AlLO3 temperature ( 'C) 20 300 450 20 300 450  450°
2
24 Al 5.21 517 3.23 514 4.94 4.18 4.9
‘ Ti 93.01 91.85 65.72 94.27 91.00 82.36 94.03
Fe 1.78 2.98 30.73 0.59 4.06 13.46 1.07

* surface without wear
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Fig. 6 Metallograph of TC11 250
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Theoretical analysis and tests of low energy consumption
technology and apparatus life-span of YAG laser

Zhang Xinbao, Li Zhu, Xie T iebang
( Department of Instrumentation, School of Mechanical Science and Engineering, HUST, Wuhan, 430074)

Abstract: Now we have developed a new pow er source for continuous light pumped YAG laser,
w hose energy consumption is reduced 43% and the norrfailure life span is doubled. The key technology
of the new power source is to keep a proper current in Kr lamp. Generally, the current is a very high and
the super high voltage is used to make the Kr lamp break down. We analyzed the negative resistant
property of Kr lamp and designed a new circuit to reduce the maintenance current from several amps to

less one amp. The experimental resul that circuit reduced the power consumption very much.
Key words: YAG eleciric powernsButce Kr lamp low energy consumption technology
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