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1.1 SE#R AR A

ASLIGH LRF TC4 &4 i 280 1R O
HARGRA AL, BOEME RS 106~150 pm (1)
TC4 BRIEMAR, HBAHTHR 1, BUEHMRERT
AT T 120 CHA AT TR, FBRK LD
SO POE TR R R . PROE Y RGO
%N Rofin-sinar CO,, WOGIHHR 7 kW, HFHHEE 10~15
mm/s, JIFZE 15~30 g/min, RIS E 9~12 L/h, K
PEEAE 6 mm, RS X Bk 450 77 ) B2 IR
1T 1 AL Fi Sk T7 ), Z B7 AU T ), BUEM
BURSF 110 mmX 110 mm X 40 mm, #1E 1 FiR.
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R/ 1 TCAMARMI KIS
Table 1 Chemical Constitution of TC4 powder (mass
fraction , %)

Al V C Si Fe H N O Ti

6.02 4.00 0.056 0.039 0.15 0.005 0.033 0.14 Bal.

1 LRF TC4 PRSI 7 & B U7 1)
Fig. 1 Schematic diagram of LRF TC4 formed and direction
of LRF TC4 sample

1.2 EWF*E

ZWPGE I G IUUTRAS TC4 A4, ANEAEM
JE AT, AT ZDIE], 7 nlE SO 7 A R 45°
F(X'JTIR) S WOGHERETT R(Y' J7 1) S DR T R (2
J5 DB AR EECLE 1), 2 BIFRRIREE 170 2%,
3%, N T G EARORN A3 AS0A I R R A R ARt A3 R
IREIA, AR SR ECE B 1 SR A E

KA HAEE S TTR I AU R X S AT 5 Gt
3 F s R B R, G SR Cu B, HIR
9 200 mA, HIE B 40 KV, 183 AL R 0.5
s, I A A SR A3 B o 0.02°, FAFETE AN 25°~80°.

{8 MTS J5 e BHAIGART 3 A7 ] AR (d
7 mmX 10 mm)EAT S RAEFRS R RE, NN
0.001s™',

15 FHZR D151 077 NDTARBRRAFE i (LI 1) 29 il s
SHOCHAMT R 45°, 0°RIPUR T BT B, 4
AN EDRLEE O RP AR S 5, WP = 851H, A 5 IR
RA(5%HF, 20%HNO;, 75%H,0)#E47 & ih, 18 H
LEICA DMI5000 M A<+ 2 fU 52 (OM) ML %2 % J7 [F1 (1)
OIS, HH4 ] Quanta 200 74 HL T B4 BL(SEM)
Xof W 2L AT T US4

2 HERESR

2.1 LR

B 2 B NG PR Y TC4 #5642 3 07 AR
FERMICAE GO TES, Horr, B 2(a)~(c) 4 il ok
SRR 45/, SE0HERTT 8. 5

POBRIT 1A —50(E 1 F R Z 7 DR FE RO TS .
Kl 2(a) 5B 2(c) Pyt 7 man g sk Bras, 1 2(b)i
FURRAT A 5 AR B EROGTUE BOE M BHE R
F TR 7 ) (s BE R P B K, R B AR U 7 11
HMEAK, RIFERSIEHWE 2a). Bl 2(0)fTR),
T FORE AR T A S MR (T 2(b)FT7R), B AR i
FHEmWiaT W, SPRITEREZ N 400 pm. BT O ERGE K
TERIRIARA SRR, — T, B AR B B K )
DOROT AN EAK; 5—J7 T, HT SR E, B
FAPHFE AR IR D IRk o' M, 76 B ARG RN —E
WaER o' AR B 3 By 3 A5 R B AR &
en NI SEM RS, WL 3 ANT7 AR A
TR A RA SRR o MR K g B4 p AR, B
TESX AR, A A& AHE. B 4 B 3 47
AFER) XRD 1, B A s e (o mr i, 3 A5

=
o
=
O
2
Xl

Depositing direction

B2 LRF TC4 3 N5 [AHRFE e A oW 3
Fig. 2 OM microstructures of three directions samples of

LRF TC4: (a) Sample 1%; (b) Sample 2*; (c) Sample 3*
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B3 LRF TC4 3 M5 R SEM ROWIE S
Fig. 3 SEM microstructures of three directions samples of
LRF TC4: (a) Sample 1%; (b) Sample 2*; (c) Sample 3*
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Fig.4 XRD patterns of three directions samples of LRF TC4
alloy
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Fig. 5 Stress—strain curves of three directions samples of LRF

TC4 alloy under condition of quasi-static compression
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Fig. 6 SEM fracture morphologies of three directions samples

of LRF TC4 alloy: (a) Sample 1% (b) Sample 2% (¢) Sample 3*
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Effects of different orietations on mechanical proprieties of
laser rapid forming Ti-6Al1-4V alloy

SUN Kun, XIANG Wen-li, SHU Xin-zhu

(Research Institute on Preparation and Mechanical Behavior of Materials, Chuxiong Normal University,

Chuxiong 675000, China)

Abstract: Using the electronic universal test machine, the quasi-static compression experiment on three different

orietations cylindrical sample of laser rapid forming Ti-6Al1-4V(LRF TC4) titanium alloy were conducted, and effect of

the different orietations on mechanical proprieties of LRF TC4 alloy was investigated by methods of optical microscope

(OM), scanning electronic microscope (SEM) and X-ray diffractometer (XRD). The results show that the different

orietations sample of LRF TC4 has different quasi-static compression mechanical proprieties owing to the different of

microstructure. The sample at an angle of 45° to the scanning direction of Laser has the maximal strength, but the

minimal plasticity. The sample cut along depositing direction takes on the best plasticity and its strength is equivalent to

the sample cut along the scanning direction of laser.

Key words: laser rapid forming Ti-6Al-4V; titanium alloy; quasi-static compression; mechanical proprieties
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