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Abstract: This paper applied different process parameters for the study of electron beam rapid prototyping
TC18 titanium alloy sheet and carried out the testing and comparative analysis of mechanical properties
high temperature oxidation resistance and corrosion resistance for the alloy. The results show that except
for the scanning time the factors of beam current focusing current accelerating voltage and the thick—
ness of each metal powder layer have major impacts on the mechanical properties high temperature oxi—
dation resistance and corrosion resistance of the TC18 titanium alloy. Both the tensile strength and impact
ductility of TC18 titanium alloy increase and then decrease with the enhancement of any one of the three
parameters: beam current from 3 mA to 9 mA focusing current from 550 mA to 650 mA thickness of
each metal powder layer from 0.2 mm to 1.0 mm. The optimal process parameters are the beam current
of 6 mA focusing current of 600 mA scanning time of 2 s accelerating voltage of 55 kV and the thick—
ness of each metal powder layer of 0.6 mm.
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Fig. 1 Major process steps of the experiment
1
Table 1 All process parameters of the samples
/mA /mA /s /kV /mm
1 3 600 2 55 0.6
2 6 600 2 55 0.6
3 9 600 2 55 0.6
4 6 550 2 55 0.6
5 6 650 2 55 0.6
6 6 600 5 55 0.6
7 6 600 8 55 0.6
8 6 600 2 55 0.6
9 6 600 2 55 1.0
10 6 600 2 55 0.2
HG19 - SX (300 +£3) C
TC18 100 h o 10 h
(105 £3) C
HG19 - - o

SX (320 £3) C : €S310



3 : TC18 *39-
TC18
Q07
851
o 5 0|
’ 75
o N 5%  NaCl =
. 0.03 mV/s = 70
© 65
1 2 3 4 6 7 8 9 10
2 LR
2.1
TC18 ’
Fig.3 Test results of impact ductility for the samples
2.3 o 2 23
3 mA 9 mA( 1~3) 550 mA 650 mA ( 4. 2 5)
; 3 3 mA
9 mA
TC18
600 mA, 2s
8 s( 2. 6 7)
! TCI8
2 s, 2 8
' TCI18
° . o 55 kV,
6 mA Teis 2.3 0.2 mm
ke 1.0 mm( 0. 2 9)
(RILY
_ 100 ‘ .
s
= 900 | °
| 0.6 mm,
o BN | — TC18
BIHIRRIREE IR
ﬂ{ltl_J_UJ\JL__ : 6 mA . 600
| 2 3 4 5 6 8 9 {)
SRR mA | 2 s, 55 kV.
0.6 mm, TC18
5 4
Fig.2 Test results of tensile strength for the samples o 4 2



e 40 2014 35

2.3
o TC18
NaCl ( 5%)
0.03 mV/s 6
o 6
TC18
TC18
- 981 mV; 2
-844 mV, 1 2 -
981 mV - 844 mV 137 mV,
4 2 SEM
Fig.4 SEM photograph of tensile fracture for )
the samples
o TC18
2.2 2
TC18 6
(300 £3) °C x 100 h mA 600 mA. 2 5 33
5 ) 5 kV. 0.6 mm,
—05 = s =i
. TN
TC18 ; —1.0-,\ A (\ s
N N | f\ — 2
< \ — i3
TC18 £ . w4
=3 i l — ikt s
o 100 h ) I — 5 6
1 223.4 pg/ K ' | s
R T ee | — 9 1
mm”; 2 26.6 J‘J | — i 10
pg/mm’ —30 . : : .
TC18 ) —1000 —950 —900 —850 —800 —750
R AY
WO T w2 oAl e REa 6 ( 0.03 mV/s)
e 00l RESs a6 wpe7 RS Fig.6 Tafel curves of the samples at room temperature
E } Y. e by the scanning rate of 0.03 mV/s
- 200'
en
=
~ 160
= 3
ﬁ 120¢
o 1) TC18
B w0} 4 ’ ’
& TC18 R
% .
TC18
5 Y
Fig.5 Test results of oxidation resistance at high °

temperatures for the samples 2) 3 mA



3 : TC18 *41 -

9 mA 550 mA 3) TCI8
650 mA 0.2 mm 1.0 .
mm TC18 : 6 mA. 600 mA .
° 2s. 55 kV. 0.6 mm,

1 Wu Yunfeng Yang Gang Fang Shuming et al. Effect factor and research status of micro — arc oxidation technique on titanium
alloy J . Hot Working Techonology 2013 42(8):10-13 17.
( . ] 2013 42(8):10-13 17.)

2 Lou Jun Suo Hongbo Liu Jianrong et al. Tensile properties of rapidly solidified TC18 titanium alloy with columnar crystal
structure by electron — beam deposition J . Transactions of Materials and Heat Treatment 2012 33(6): 110 - 115.
( . TC18 J. 2012 33(6): 110
-115.)

3 Chen Yunxia Yao Shun. Electron beam rapid prototyping temperature adaptive fuzzy PID control system J . Control Engineer—
ing of China 2009 16( 1) :56 —58.
( . PID I. 2009 16( 1) :56 —58.)

4 Chen Yunxia Li Guohua. Realization of composite filling method in electron beam rapid prototyping J . Electric Welding Ma—
chine 2011 41( 10) :39 —41.
( . J. 2011 41(10) :39 -41. )

5  Chen Zheyuan Suo Hongbo Li Jinwei. The forming character of electron beam freeform fabrication J . Aerospace Manufactur—
ing Technology 2010 15( 1) :36 —39.
( . J. 2010 15(1):36-39. )

“ EBSD 7 2014 5
. EBSD ( N )
EBSD 0
2011 1 “
EBSD 7 TA (a ) \TB (B
) TC (a+B )
EBSD 0



