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Abstract

The microstructure and tensile properties at room temperature and high temperature of SLM
TA15 titanium alloy were studied and compared with TA15 titanium alloy plate. The results show
that, the microstructure of SLM TA15 titanium alloy where there was a continuous, flat a phase
boundary, and the original B grains were not sufficiently broken, is significantly different from
TA15 titanium alloy plate. Compared with TA15 titanium alloy plate, SLM TA15 titanium alloy has
slightly higher yield strength, tensile strength and elongation after fracture at room temperature
and high temperature. The residual TA15 titanium alloy powder was found in SEM photos of ten-
sile fracture at room temperature and most of the fracture dimples had «/f8 phase boundary.
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TALS 2 Al MEMET o BG4S, RANEER. RIFMWMEEME. PUGEM., St fm TE
PEEEAR SR A2 BE . BT HliE 500°C LR K IHE TAER WHLERIE. REMWLE TG K /1%
WA, SR, ESEREERE AR RAR . K. MENREM TR RS, EHNT
KA ST RSB Z R o TR, MG R AR DRSS MR 26 v A0 i it ) 1A 0 5
s, oAt &R s AR R R .

ERA S G R AR B N EEREE TR AR R RIS LA 250 [2]. BRI AR R,
ARG R RSF A, 55T TALS SRESMBEERRIURBIERAR, BN ST THBIFE, &
TS RILALL, R R 55 M B S I T MBI SRR 3] [4] [5] [6] [7]- AHEEZF, KrRAH
WHARBIAE S, (EHEE, S RORE % R 2 8 AT R R AT . Ok KB L (SLMY B A
SR ARG AR —F, & H AT 2 AT M SRR 2 —[8]. HIETHOLIEIX M 1h K
T TALS SR & S H YU 15 VERE I FU /b, e LA TR I FH B2 S At 50 <4

AICRH SLM HAR G T TALS 8h&4 R, @it ila3kA 7 SLM e TALS #6641 B
A, FRAMEIRP G, JEOHT T SLM B TALS k& &A1 TALS k& SRMH L 1 #HReE R,
N SLM HUJ% TA15 BR& e AE T2 B AR $ 488 1 06 2ot k4«
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K H 8 E SLM Solutions 2 7] ] SLM 280 1% 4 1ill % 1 SLM AJE TA1S Bk & &R, W& ZEE
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Table 1. Chemical composition of SLM TALIS titanium alloy
# 1. SLM BiF¥ TALS k&S WFRS

LA Al Mo Zr \Y% Fe

R HU% 5.54 1.40 1.65 1.83 0.14

Table 2. Technology of SLM TA1S5 titanium alloy
F2TAISHKEESIMITZ

T 24 Botoh® RS =3 B
ZH 175 W 1250 mm/s 30 pm 70 pm
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Figure 1. Shape and size of tensile sample (mm)
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3. KUWERS5 SR
3.1. RRAERASHT

] 2(a)y SLM BB TALS 8K0E & AT THERR D7 M R ZR, 14 2(b) SLM BiE TALS k& EH
FHERT A . B 2 AT%, SLM KK TALS 4k A4 A A ELL M. “FEM o A, &
BRI B e RLBA AR . 8] 3 AR SE TALS SREetioit Wi 28, A4S, TALS SR& &R AFEE
LR P E o MRS, UG B AR FE R X L] 2 R 3 AR, SLM E TALS k&4 5 TALS
RGO B S 2] B, HERFERRZ SLM TEF, TALS (k&SRR EE, DMHLSES
TN/

Figure 2. Microstructure of SLM TAL1S titanium alloy
2. SLM RF¥ TALS KAEERMAL: (a) FITTHRAE; (b)) BETHRGE

DOI: 10.12677/ms.2019.99105 851 FHE Rl


https://doi.org/10.12677/ms.2019.99105

XA, SRR

Figure 3. Microstructure of TA15 titanium alloy plate
3. TAI5 SkE WM EHER

3.2. EBhI(HitaE

SLM e TALS L& TALS KA &M =R PERE N 3 Frur, SLM BUJE TALS £0A & U
JiRHERRTT ], TALS BRE S BT 2 L e NI 3 I, SRR, SLM BUE TA1S £k
G4 MARGREE N 918 MPa, PLHIHEE A 1052 MPa, Wifs{HK %N 12.3%. ML TA1S Sk&EERH, SLM
BTE TALS Bh6 &R 1 REm A 12 5

Table 3. Test results of tensile properties at room temperature

3. EIRRFAMEEMIAEER

AL Jit iR 3 P /M Pa b/ MPa Wi fE K2R /%
SLM i JE TALS 8k &4 918 1052 12.3
TA15 L& SR 903 966 11.6

3.3. ERBIFERE

SLM F&JE TALS BKE&4 A TALS BA S M miE s rEge i 4 Frox, WRIEEE N 500°C, B
) 5 SRR R . 2% 4 7750, SR T, SLM K TALS k& 48 IR E N 549 MPa, Hihi
SRE N 690 MPa, WifgfHF K 21.5%. ML TALS Sk&4H, SLM E TALS th& & min 1= EaRes
Frde e o

Table 4. Test results of tensile properties at high temperature
4. SRR LR

ok JE ARBE 1 /MPa ohi iR /MPa Wi fE KR /%
SLM FiJE TALS k&4 549 690 215
TA15 L& SR 538 669 18.4
3.4. B O HT

HEEL SLM BJE TALS BKA& =AW 3704, SEM MR Wil 4 Fos, Wio B2
I BRIR £ J8# R, IX B i% A2 SLM B IS FE R AR 1) TALS ERE 2K R - W 0 8 K/ A7 1E o/B AH A
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Figure 4. Fractographs of SLM TA15 TALIS titanium alloy of tensile test at room temperature
4. SLM R TALS SkEEERAHET ORI : (a) x100; (b) x500
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I SLM RI¥ TALS k& &0 SR . SRR SRR P S AT B SO RIAHT, S50 00 T -
1) SLM J&J% TA15 &k &4 S 210 SR A S P B o MRS, JRGH B ki 78 40 Bk

WEo T TALS Sk AWM AAEAEESEN) . PR o AT, JRIGH B SR 7 0 BRE «
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