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Table 1 Mechanical propertiesfor laser direct deposited TC4
Titanium alloy under the condition using non-closed

protective box

/

kW o/MPa 34 %

2.5 770 0.7
650 2.0
690 1.2

2.0 770 2.6
620 1.7
670 1.1
875 2.2 ( 1073
766 1.5 10°%Pa) : 600 ,0.5h,
768 1.3
1070 3.2 ( 100
895 3.0 140 MPa) : 920+10 ,2 2.5h,
1020 1.3 300

2 TC4

Table 2 Mechanical propertiesfor laser direct deposited TC4

Titanium alloy under the condition using closed pro-

tective box
/KW OyMPa Go/MPa W/ % Y/ %
2.0 1050 90 n ©
1040 %0 8 ©
100 %0 8.5 15
2.5 1050 o5 ns5 13
1050 %0 9.0 14
1040 05 7.5 ©
100 o) 7.5 15
a B 1
( 2(a)) :
2 i
: ( 2(b)) ,
(Gas porosity!?)
(Lack-of-fusion porosity!*?') (
2(c)) ,
3 H
3(a, b, 0 ,
TC4 , 3(b)
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(a@ ; (b) ; (0

3 (a, b, c) T 600 /0.5h
Fg.3 Microdructure of TC4 dloy by laser direct depostion under the condition usng non-closed protective box

600 ,0.5h ( :10°% 10 “*Pa)
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( : 100 140 MPa)
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3 TC4 ( 4) 4
Table 3 Mechanical properties o TC4 alloy fabricated by !
various processing manner 1.00 %, ,
oy Ood 04 WY/ ;
MPA MRPA % % ) )
285 285 210 225 G T26519%6 , ( 0.15%)
2930 =280 =210 225 GB493-1988 ( 0.18 %) ,
8% 85 6 @B/ Te614 199
LASFORM W% s 1 [6] '
1040 950 9 13
637 1.3
83 1.7 ( 4)
9% 2.5
4(a) . 4(b)
4(b)
3 , ’
; 4(a) ( 30 %)
TCA (el 4
’ 1. , TCA
( ) ’ 2 , TC4
0.4% , ’ ’
T4 0.08 % '
0.4 %®]
3. , TCA
<0.20%, .
4
Table4 Oxygen content o tegt piece fabricated by laser direct deposited under the different condition
/
/ MPa
kw ! % ! %
2.0 1.00 687 1.3
2.0 1.16 803 1.7 , : 10°° 10" *Pa, 600 0.5h,
2.0 0.69 995 2.5 , : 100 140 MPa, 900 + 10 2 2.5h,

2.0 0.18 1040 9.0
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Mechanical Properties o TC4 Alloy Fabricated by Laser Direct Deposition
Goo Shiyou'' 2", Zhang Yongzhong' , Shi Likai® , Wang Dianwu! (1. General Research Institute for Non
ferrous Metals, Beijing 100088, China; 2. Yanshan University, Qinghuangdao 066004, China)

Abdract : Laser direct depodtion of metalic components
is a combining techmlogy of CAD/ CAM , high power
laser , and rapid prototyping. The mechanica properties
o Ti-6Al-4V dloy fabricated by laser direct depostion
were gudied, the dfect of lowtenperature anneal and
hot isopresing on the mechanicd properties were anar

lyzed , the oxygen content of as depodted test pieces was
measured , and the appearance of tendle fracture surface
was observed. The results indicate that the mechanica
properties of as depodted test pieces are higher than that
o caging ones, and equivaent to that of wrought anneal

ones.

Key words: metal component ; laser direct dgpostion; Ti-6Al-4V dloy; microgructure and mechanicd properties
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